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Fig. 1—Munson Liner Aeolus 

Steamship Aeolus Re-Conditioned 
Former German Liner, Recently Used as War Transport, Re- 

modelled for South American 

IBN Elo 

ARKING the completion by The Baltimore Dry Docks 
& Ship Building Company, Baltimore, Md., of one of 

the most extensive ship repair contracts ever awarded in the 
history of the United States, with an expenditure of nearly 
three million dollars involved, the steamship Aeolus, formerly 
the North German Lloyd liner Grosser Kurfurst, left Balti- 
more on November 20 on her way to New York, where she 
was delivered to the Munson Steamship Company for opera- 
tion in their South American service. In outward appearance 
the vessel, with its battle-gray hull and white superstructure, 
presents a very pleasing picture, while an inspection of the 
various decks will disclose all the comforts and luxuries of 
the modern and up-to-date ocean liner. 

In her entirety this vessel has been renovated; in addition 
to the remodeling of the quarters, an extensive refrigerating 
system has been installed which provides for the preservation 
of the various articles of food consumed during a voyage, as 
well as a cargo of frozen meats. Finally, in accordance with 
modern practice, the ship has been converted from a coal 
burner into an oil burner with a system of thirty-six furnaces 
operating under natural draft. 

* Assistant general manager, Baltimore Dry Docks & Shipbuilding Com- 
pany, Baltimcre, Md. 

Passenger and Freight Service 

CROSBY* 

Built in 1899 at the yard of F. Schichau, Danzig, Germany, 
for the North German Lloyd Line, this vessel made her 
maiden voyage during the winter to Asiatic and Australian 
ports. ‘The following spring her arrival at New York marked 
her first transatlantic trip, and from then until the outbreak 
of the great war in 1914 she plied between New York and 
Bremen. 5 

At the outset of the war she was interned, with other 
German vessels then on this side of the Atlantic, and later 

was seized by the United States Government upon our en- 
trance into the war. The vessel was then turned over to the 
Navy Department for operation, the name being changed to 
Aeolus. She was then fitted out as a transport and figured in 
this capacity until late in 1919. 

Her war career included several exciting incidents, one 
being the occasion when she rammed the steamship Huron, 
ex-Friedrich der Grosse. Both vessels were in the same con- 
voy and headed for France when, while pursuing a zig-zag 
course in the submarine zone, the Aeolus, due to mistaken 

signals, was forced by another vessel to bear over against 
the Huron. At the moment of striking, the bow of the Aeolus 
lifted on the crest of a wave and the resultant damage was 
that the Huron caught the blow above the waterline on the 
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starboard side, amidships, thus narrowly averting a serious 
catastrophe. Both vessels were forced to put back to New 
York for repairs but were soon in service again. 

Early in 1920 the contract for re-conditioning the Aeolus 
was awarded to The Baltimore Dry Docks and Ship Building 
Company, and it is this contract which has just been carried 
to a successful conclusion. 

DESCRIPTION OF THE VESSEL 

The Aeolus is a combined passenger and cargo vessel, 
carrying first, second and third class passengers. She is of 
the twin screw type, being driven by two quadruple expansion 
engines with a total of 9,000 indicated horsepower. The 
boilers comprise five double end and two single end units. 
The machinery is located amidships. 

Fig. 2.—Children’s Playroom 

The following figures give an excellent idea of the size 
and capacity of the Aeolus: 
Length overall ...... Picts ote ce ee 
Length between perpendiculars ........ 
Byer, MOG so560000000000060000000C 
Depo, wANGEE sosacccsccsodocecacsect 
IEG HG; GHENBLG A SoM ARete toe ed aaa cee 
Displacement wataloadidralitwen ee eeaeer 
(GiROSS. HOMIES 6656060 0000000000000 00 00¢ 
ID GAGKYSAME TOMMASO 5 >6600000000c000ae 
INIGE RORTTTENSXD\ 1 o dicts Boia niseate ace meeineeee 
Speed, loaded 
SUGANO ACHES soocccavoncvcocaceades 
Total capacity of fuel oil tanks......... 
Balllasteandateecdatatics ener aes 
IDYOSTNEHINCE THES Go odse dodschosusoseocs 
(CARD) GPACES ocopcooccacced Ce neta 
Refrigerated cargo spaces ............. 
Refrigerated space for ship’s use....... 

580 feet 107% inches 
561 feet 5/16 inch 
62 feet 4 1/16 inches 
39 feet 47/16 inches 
30 feet % inch 
22,450 tons 

12,042.63 tons 
11,205 tons 
6,992 tons 
15.5 knots 
18,000 knots 
5,866 tons 
878 tons fresh water 
1,483 tons fresh water 
191,041 cubic feet 
58,244 cubic feet 
8,783 cubic feet 

IEGESE GAGS MOGSSNBOPSs oc boaucaccdccvcc 194 
Secondiiclassmpassencersaen pene eicen nu 1O 
sibindiclassmpascencensmenen senator 104 
OieeTSeewe Fe Natets cae dee RAe eee 10 
(GHENT 36>: Goi OTA CED GGA D alate ial 234 
shotalecom plement aes 718 
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GENERAL ARRANGEMENT 

The Aeolus has a total of seven decks. There are two 
superstructure decks: “A,” boat deck, and “B,” upper prome- 
nade deck; “‘C,” lower promenade deck, which is a long 
bridge and poop combined. Below the bridge deck are ““D,” 
upper deck; “E,’’ main deck, and “F,”’ lower deck, all of 
which extend fore and aft. Below ‘“F”’ deck there is a “G,” 
orlop deck, beyond the machinery space and extending to the 
ends of the vessel. Beneath this is the hold of the vessel. 

A flying bridge on top of the pilot house and a docking 
bridge aft give a commanding view in navigating the ship. 

A double bottom extends all fore and aft, subdivided for 
carrying fuel oil and water. The peak tanks are fitted for 
carrying water ballast. Below the main deck there are fifteen 
oil- or watertight bulkheads dividing the hold into the fol- 

Fig. 3.—Skylight Over Music Room 

lowing compartments: In the forward part of the ship are the 
fore peak, Nos. 1, 2 and 3 cargo holds, and aft of these are 
the deep tanks for carrying fuel oil, with a centerline division. 
Number one and two boiler rooms follow in order, with oil 
settling tanks on each side and the pump room in between. 
Then comes the engine room. Aft of the engine room, and 
below ‘‘G”’ deck, is located the refrigerating machinery space 
with water tanks on each side. These water tanks extend to 
the after peak on each side, also between the shaft alleys. 
Between the main and orlop decks and aft of the engine space, 
three holds are insulated for carrying frozen meat, and, 
finally, a space for baggage is provided in the extreme after 
end of the vessel. 

A description of the accommodations provided for the 
three classes of passengers, the officers and crew shows them to 

contain everything necessary for the comfort and convenience 
for the lower classes, and in the case of the higher classes a 
luxury not surpassed by the most modern hotel. An inspec- 
tion of the quarters invariably produces exclamations of ad- 
miration and the details of arrangement prove interesting 
reading. 
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Fig. 5.—First Class Smoking Room 
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Fig. 6.—First Class Lobby on “B’” Deck 

Fig. 7.—Second Class Social Hall on “C” Deck 
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Fig. 9.—Stairway and First Class Lobby on “C” Deck 
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ACCOMMODATIONS FOR First CLass PASSENGERS 

Accommodations for first class passengers are provided 

amidships on “B,” “C” and “D” decks. The music room, 

which ‘is located at the extreme forward end, is entered from 

a lobby with large doors opening to the enclosed promenade. 

In the center of this music room is a well looking down on 

the ladies’ lounge and below that the main stairway to the 

dining saloon. Overhead is an art glass dome protected by a 

heavy steel skylight outside. Electric lights are provided 

about the dome for illumination at‘night. Numerous windows 

all. around the sides provide ample light during the day. 

These windows are glazed with satin glass cut into small 

squares with a narrow edge of blue all around. Above the 

windows are silk panels in blue and gold. The seating ar- 

rangement is liberal, providing best straight back and com- 

fortable arm chairs as well as numerous large settees. The 

furniture is all upholstered in blue plush, having a gold 

background. The floor is completely covered with a tan 

velvet carpet. Geer 

Situated at the after end of the space allotted to first class 

passengers on this deck is the smoking room, opening onto 

an open air veranda. Extending the full width of the house, 

this room is large, well lighted and ventilated, having large 

sliding windows all around.’ ‘The side walls are paneled in 

oak, finished a silver gray. Two girders running the length 

of the room, as well as the drop beams, are encased in. oak, 

finished to match the side walls. The floor is covered with 

cork tile, arranged in attractive design. 

Heating of the above quarters is by means of steam, the 

floor type of radiators being used. 

Between No. 1 and 2 boiler hatches is located a children’s 

play room. In this room have been placed chairs and tables 

as well as a’plentiful supply of toys of all descriptions. The 

side walls are painted cream color, with birds and animals 

in color for decoration. Light is by means of an art glass 

skylight. 
Between the children’s play room and the music room for- 

ward are three suites on each side, consisting of bed room, 

sitting room and private bath. Each bed room is equipped 

with two metal berths, one folding; chiffonier, built-in ward- 

robe, and two reed chairs. In the sitting rooms are one built- 

in berth, upholstered seat and back, writing desk and chair, 

one reed chair and built-in wardrobe. The baths have built- 

in tubs, water-closet and lavatory, tiled floor and side walls. 

The floors of the bed and sitting rooms are covered with 

carpet. The windows and doors are provided with curtains. 

Between the children’s play room and the smoking room 

aft are six staterooms with semi-private bath. Each state- 

room is fitted with two metal berths, one folding; two reed 

chairs, one chiffonier, lavatory and built-in wardrobe. The 

floor is covered with carpet and curtains are provided for 

doors and windows. The bath has a lavatory, shower and 

water-closet, and the floor and side walls are tiled. 

All rooms on this deck are outside, with doors opening onto 

an enclosed promenade. 

On “€” deck two suites on each side open into the ladies’ 

lounge. ‘These suites are similar in every respect to those 

described on ““B” deck, except that entrance is from the inside. 

Seventeen staterooms occupy the remainder of this deck 

back to the second class accommodations. These are similar 

to those on “B” deck, except that entrance is by means of an 

inside passage. 
Between No. 1 and 2 boiler hatches are public toilets and 

baths. 
At the forward end of “‘C” deck, with the suites on either 

side as previously mentioned, is the ladies’ lounge. In the 

center of this lounge is the main stairway leading to the’ 

dining saloon. Pilasters are applied to the side walls, which 

are painted light gray, plaster ornaments being used for 

decoration. ‘The ceiling is paneled in small squares, painted 

white, with numerous ceiling domes. The floor is quartered 
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oak, finished for dancing and covered with small rugs. As. | 
in the music room, the seating arrangement is generous, pro-— 
viding straight back and arm chairs and settees all up- 
holstered in purple. 

Just aft of the engine hatch is the library, with a passage—_ 
way leading fore and aft to the first class rooms on this deck 
and a stairway leading up to the smoking room or down to: 
the deck below. Here will be found the purser’s office and 
also the doctor’s office. 

On “D” deck at the forward end of the space under the , 
bridge deck is located the main dining saloon. Extending 
the full width of the ship, with large air ports on three sides 
and a large art glass dome overhead, this room is well sup- 
plied with light and air. The seating arrangement accommo- 
dates all of the first class passengers at one sitting with two, 
four, six and eight person tables. The floor covering is of 
blue and white cork tile. 
walls, with flush ceiling. 
and old ivory. 

Immediately aft of the dining saloon and to the port side 
of the vessel is the galley, pantry and bakery. Installed in 
these departments are assortments of the most modern equip- 

Pilasters are applied to the side | 
The saloon is painted in white | 

ment for preparing meals, etc., for the first class passengers. 
The chief steward’s office is adjoining. 

The first class staterooms on this deck all have private 
baths. 
chifforobes, two reed chairs and one dressing table with bench. 
The ports and doors are provided with curtains and the 
floors are covered with carpet. 
water-closet, shower and lavatory, the floor and side walls 
being tiled. 

ACCOMMODATIONS FOR SECOND CLaAss PASSENGERS 

Second class passengers occupy the after end of “C,” “D” 
and “‘E” decks. Each stateroom contains two metal berths, 
cushion settee, double wardrobe (built-in) and lavatory. The 
flcors are all covered with a deck composition. 
are furnished on each deck. ‘ 

The smoking room and social hall are at the after end of 
“C” deck. The smoking room is in the form of a semi-circle, 
with upholstered settees around the sides. 
extends the full width of the house, with large windows on 
each side and art glass skylight overhead. 

Each stateroom has two metal beds, one folding; two . 

The bath rooms contain a_ 

Public baths: 

The social hall . 

The dining saloon on “D” deck is fitted out with long | 
tables and straight back chairs with cushion seats, sufficient 
to seat all second class passengers at one time. Lighting is 
by means of air ports on each side. 

The. galley, which is just forward of the dining saloon, | 
and which is smaller than the first class galley, is completely | 
equipped. 

ACCOMMODATIONS FOR THIRD CLASS PASSENGERS 

All third class passengers are quartered at the extreme | 
forward end of “E” deck, with their galley and mess room _ 
cn the deck above. The rooms are all fitted to accommodate 
four persons each, having metal berths with comfortable wire 
springs and fibre mattresses. 
are fitted. The floors are covered with a deck composition. 

ACCOMMODATIONS FOR OFFICERS AND CREW 

Except for the officers’ quarters on the boat deck the entire 
crew is taken care of on ‘‘E” deck. ‘The engine room crew 
is grouped about the engine hatch, with storeroom, toilets and 
mess room all carefully fitted out for the comfort and con- 
venience of the men. 

Pine benches and metal lockers | 

The steward’s department’is located amidships with two-, 
four- and six-person rooms for all except the waiters, who 
are taken care of in two large rooms. The rooms are equipped 

with metal berths and lockers and wood benches. ‘The floors 
are all covered with a deck composition. 
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‘The miscellaneous units of the ship’s equipment, as de- 
scribed below, all tend to make the Aeolus complete in every 
detail. Safe navigation-is made certain; heating, ventilation, 
methods of communication and other necessary installations 
have been taken care of, and, finally, every means of pro- 

viding for the safety of passengers and crew at sea has been 
adopted. 

OPERATING EQUIPMENT 

Navigation—On the navigating bridge, or in the pilot 
house, are located all the instruments necessary for the safe 
and efficient handling of a vessel of this size. Within view 
and easy reach of the officers in charge are the compasses, 
one magnetic and one gyro; docking and engine telegraphs; 
engine and revolution indicators; submarine telephones; 
pneumercators, which indicate the draft and displacement; 

speaking tube; telephone and call bells to all parts of the 
vessel, and control cabinets for the fire extinguishing system. 
_Pneumercators—A complete pneumercator system has 

been installed for registering, at gages located in the pump 
room, the depth and capacity of fuel oil in each tank. An- 
other pneumercator system, with gages in the pilot house, has 
been installed .for registering the draft, trim, displacement 

and deadweight of the vessel. 
Steering Gear.—For operating the rudder, a steam tiller 

is provided, located in the poop at the after end of ‘‘E”’ deck. 
The engine is steam driven, with double inverted cylinders. 
and is controlled by.a telemotor gear from the pilot house as 
well as from a station on the after end of “B” deck. ° 

_ Wireless Telegraph.—Situated on the boat deck, between 
the two smokestacks, ‘is a steel house in which are quartered 
the three wireless operators and four cadet officers. This 
house also contains the battery room and operating room for 
the wireless telegraph.- An auxiliary generator, gasoline 
driven, used in connection with the wireless outfit, is located 
in the upper engine room casing just below the skylight. 

Heating and Ventilating—A complete ventilating system. 
has been installed on “D” and “E”’ decks, including all as- 
sembly rooms, quarters, cabins, mess halls, toilet rooms, etc. 
The mechanical equipment consists of seven supply and six 

_ exhaust Sturtevant blower sets, each set having a fan driven 
by an electric motor. The supply sets are also equipped with 
tempering coils for tempering the air. The distribution of 
air is accomplished through sheet metal conduits leading to 
and from the fans to the various localities. All outlets are 
fitted with plain lattice pattern grills and registers. 

Fire Extinguishing System—All fuel oil tanks, except 
the double bottom tanks, have been equipped with steam 
smothering pipes leading to a common control manifold on 
“E” deck. For the cargo holds, including the refrigerated 
spaces, the “Rich” system for detecting and extinguishing 
fire has been installed, with detecting cabinets located in the 
wheel house and two control cabinets with steam smothering 
manifold on “E” deck. 

For detecting fire in the passenger quarters, there is pro- 
vided a patented device with indicators in the pilot house. 

Life-Saving Equipment.—To care for the persons on board 
in case of accident, there are two 20-foot lifeboats and one 
30-foot lifeboat of the open type, one 26-foot open motor- 
boat and twelve 26-foot lifeboats of the decked type, with 
collapsible sides. All of these boats are placed under 
patented davits. The lifeboat capacity is sufficient to care 
for all on board. 

Cargo Handling Gear.—Cargo gear for handling cargo 
to the six hatches consists of two masts and two derrick posts, 
each mast being fitted with eight wood booms operated by 
four steam winches, and each derrick post fitted with one 
wood beom operated: by one steam winch. The ten winches 
are double cylinder,. single drum, with extended heads. 

Anchor and warping gear for handling the anchors con- 
sists of a large double cylinder geared windlass, mounted: © 
on the forecastle ‘deck. :. 
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Tor handling ,the heavy Jines with which this vessel. is 
equipped there are four steam:driven capstans. Two cap- 
stans are located on the forecastle deck and two on the after 
end of ‘“C” deck. Bitts, chocks and roller fair leads are 
generous in number and of beavy construction. 

On the boat deck are two steam winches with fair leads 
to each davit for hoisting the lifeboats. 

Generating Plant.—The old electric. generating plant, con- 
sisting of three German 35-kilowatt generators, driven by re- 
ciprocating steam engines and one 35-kilowatt General Elec- 
tric turbo-generator, have been overhauled and re-arranged. 
A new 100-kilowatt General Electric turbo-generator has 
also been added. 

Machine Shop.—On the port side of No. 2 boiler hatch, on 
“KK” deck, is a completely equipped machine shop. 
Laundry.—On the starboard side of No. 2 boiler hatch, 

on “KE” deck, is provided a laundry of ample size to care for 
the needs of the entire vessel. 

PROPELLING MACHINERY 

_ The machinery of the Aeolus, hereinbefore mentioned, con- 
sists of the following: 

The two quadruple expansion marine engines, with a total 
of 9,000 indicated horsepower, and driving two 17-foot 9- 
inch diameter propellers, have been thoroughly overhauled 
and put in first class condition. 

Five double end boilers, 14 feet 2 inches diameter and 20 
feet long, and two single end boilers, 14 feet 2 inches diam- 
eter and 10 feet 3 inches:long, each built for a pressure of 
220 pounds, have been converted from coal to oil burning. 

The fuel oil burning equipment is of the mechanical 
atomizing type, two sets being furnished, each being capable, 
of supplying the whole boiler plant, and éach set consisting 
of the following: 

_ Two 7¥%-inch by 4'%-inch by i0-inch horizontal duplex oil 
service pumps. 

Three oil heaters. 
One suction strainer. 
One discharge strainer. 
One oil meter. 
One regulating valve. 
One steam trap. 
Three thermometers. 
Two pressure gages. 

Both fuel oil sets, as well as a 10-inch by 10-inch by 12- 
inch horizontal duplex fuel oil transfer pump and all fuel 
oil manifolds, are located in the pump room, which is en- 
tirely watertight. This condition contributes greatly to the 
safety of the vessel, as with this arrangement either boiler 
room may be flooded while the other may still be served from: 
the pump room. : 

Two old feed pumps, the grease extractor and feed heater - 
have been removed and replaced by two 18%4-inch by 13%4- 
inch by 24-inch vertical simplex feed pumps of Worthington + 
make; one Row & Davis feed water filter and grease ex- 
tractor and one Row & Davis No. 36 Paracoil 2-pass feed 
water heater. A 10-inch by 20-inch by 16-inch vertical 
simplex featherweight auxiliary air pump, Worthington make, 
has been installed and oil fire pump has been replaced by a 
12-inch by 14-inch by 12-inch vertical duplex Worthington 
pump. 

The evaporating and distilling plant has been entirely re- . 
newed, the new installation consisting of: 
Two 40-ton Row & Davis evaporators. 
One 40-ton Row & Davis distiller. 
One No. 30 Row & Davis aerating filter. 

REFRIGERATING PLANT 
The refrigerating equipment on the Aeolus was designed, 

manufactured and installed by the Frick Company; Waynes- 
boro, Pa. It consists of two carbon dioxide machines of:the 
straight line tandem type:wherein the compressor is ‘placed 

vo" 3 



Fig. 11.—En Suite Rooms on “C” Deck 
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behind and in tandem torthe-steam cylinders~of a tandem 
compound steam engine. The carbon dioxide cylinders are 
6% inches bore by 18 inches stroke and the steam cylinders 
are. 13 inches and 24 inches in diameter respectively for the 
high pressure: and low pressure and 18 inches stroke. Each 
of these machines. has a rated capacity of 80 tons refrigera- 
tion at 80 revolutions per minute, and together with the con- 
densers-and:evaporators each has ample capacity to take care 
of the six cargo holds, small refrigerator boxes in first and 
second class galleys, first class bar, an ice-making tank and 
an ice water circulating system. Actual cooling in the re- 
frigerated spaces is done by the cold brine circulating method, 
the brine being cooled by the expansion of the carbon dioxide 

_gas in the evaporators. 
The refrigerated cargo holds are located at Nos. 4, 5 and 6 

hatches between “E,” “F”’ and “G” decks and are designated 
as F-4, G-4, F-5, G-5, F-6 and G-6. Their total capacity 
is approximately 102,000 cubic feet and they are piped with 
14-inch brine pipe at a ratio of 4 cubic feet of space per 
lineal foot of pipe, making a total of approximately 26,000 
cubic feet of pipe. 
rz 
f > 

CARBON DIOXIDE COMPRESSORS 

The two carbon dioxide compressors are located in a room 
under hold G-4 just aft of the dynamo room. G-4 is divided 
in half by an athwartship insulated partition. ‘The after 
half into which No. 4 hatch opens is devoted to refrigerated 
cargo and the forward half is used as condenser and evap- 
orator room. This forward half is further divided by a fore 
and. aft insulated partition, thus making two rooms.. The two 
condensers and condensing water pumps are located in the 
starboard room and the two evaporators, brine pumps, the 
brine return tank and the brine feed header are located in 
the-port side room. Entrance to the compressor room is had 
by means of a small hatchway in the floor of the condenser 
room with a stair leading down. 

The crank shafts of the carbon dioxide compressors are of 
the double bearing single throw type with fly wheel mounted 
between the bearings. The compressor cylinders are made 
from a solid block of nickel steel bored true and ground 
smooth through ‘the working barrel and are fitted with nickel 
steel suction and discharge valves working in nickel steel 
cages. High and low pressure steam gages, vacuum gage and 
brine pressure gage are located in the engine room within 
easy view of the engineer and a carbon dioxide high pressure 
alarm:gage was provided which sounds an electric alarm in 
case of an abnormally high pressure. Steam at 150 pounds 
pressure is used, being taken through a reducing valve from 
one of the ship’s steam lines carrying boiler pressure at 200 
pounds pressure and exhaust line is connected to one of the 
ships condensers, the steam engines thus operating condensing. 

CONDENSERS 

There are two carbon dioxide condensers of the shell and 
coil type with removable heads, each containing 5,032 feet 
of 34-inch extra heavy copper pipe made up in twelve sepa- 
rate coils. Two duplex steam driven water pumps, size 7 
inches by 7% inches by 10 inches, each having a capacity of 
300 gallons per minute, furnish water for these condensers. 
Sea water is used for condensing and it is taken from a suc- 
tion line through the ship’s side and discharged overboard 
after passing through the shells. 

In the condenser room there is a set of high and low pres- 
sure carbon dioxide gages for each compressor and the neces- 
sary carbon dioxide charging apparatus consisting of an- 
other gage, scale and heating tank, etc. All steam and water 
lines are made of copper pipe and thermometers are pro- 
vided where necessary to aid the operators in securing proper 
operation. 

The .evaporators are of similar construction to the con- 
densers and consist of two shells, containing extra heavy 

JANUARY, I9Q21 

iron pipe, however, in place of copper pipe. Each shell con- 
tains.6,988 feet of 1-inch extra heavy pipe made up in twelve 
coils. ‘There are two brine pumps, size 714 inches by 10% 
inches by 10 inches, duplex steam driven, each haying a 
capacity ‘of 300 gallons per minute. The bases of these’ brine 
pumps are provided with extension pieces and the pumps are 
{ccated so that the steam cylinders are in the condenser room 
and the brine cylinders in the evaporator room and the in- 
sulated partition is built around the beds of these pumps. 
This does away with the cumbersome insulation over the 
steam cylinders of the pumps which is necessary when the 
pumps are placed in the cold room. 

BRINE MaINns 

Warm brine leading from the various refrigerated holds, 
ice tank and boxes comes into the evaporator room through 
l-inch mains and pours into a return tank. The brine pumps 
take it from this tank and force it through the evaporators, 
where it is cooled again and it then passes to the feed headers. 
From this header i -inch feed mains carry brine to all parts 
of the ship where refrigeration is required. Every feed and 
return main has a control valve, and designating boards are 
provided on the feed header and return ‘walk showing exactly 
what each valve controls. Thermometers are provided on 
each return main and the return tank, as well as on the inlet 
and outlet of the evaporators. 
There is a brine heater to warm the brine when defrosting 

the coils in the refrigerated spaces. It is made of cast iron 
shell with a special steam coil inside and so connected that 
it can be cut in and out at any time desired. 

‘TEMPERATURES OF REFRIGERATED SPACES 

A temperature of 15 degrees F. is maintained in cargo 
holds F-6, G-6, F-5, G-5 and G-4, these being designed for 
carrying frozen beef. Hold F-4 is subdivided into four rooms 
for carrying ship’s stores, such as meats, eggs, butter, cheese, 
vegetables, etc., and temperatures are maintained in these 
rooms to suit the nature of the contents. Thermometer tubes 
lead froth the refrigerated holds up to “B” deck with two 
thermometers in each hold hung on brass chains fastened to 
deck blocks. ‘This makes it possible to take temperatures in 
the holds by opening the deck blocks and pulling up the 
thermometers. 

The 1%-inch brine piping in the holds is arranged in 
ceiling and wall coils connected in circuits averaging 1,200 
lineal feet each and fed from the brine header in the evap- 
orator room. Removable hatch coils are provided with spe- 
cial four-way brine cocks on each coil, so constructed that a 
coil can be cut off and removed without losing any brine. 
Watertight ferrules are provided where feed and return mains 
pass through decks and bulkheads on way to evaporator room. 

There is a scuttle butt for cooling drinking water. It con- 
sists of a round galvanized tank with spiral brine coils inside 
and the water is continuously circulated to drinking fountains 
in all parts of the ship by means of a 1-inch centrifugal 
motor driven pump. ‘There is also a duplicate pump which 
is used asa reserve. 

The ice making equipment has a capacity of one-half ton 
per day and is used for making ice for table use, etc. 

There is a three-compartment refrigerator installed in the 
first class galley, two-compartment box in the second class 
galley, and a small box in the first class bar. These boxes 
are piped with l-inch brine coils and also fed from the main 
header in the evaporator room. 

INSULATION 

All refrigerated spaces are insulated with compressed cork- 
board insulation. In the holds F-4, F-5 and F-6, 2-inch by 
3-inch wood grounds were bolted to the ship’s frames on ceil- 
ing and walls witha layer of 7£-inch tongued and grooved 
sheathing nailed to this followed by layer of 3-inch and then 
a layer of 2-inch corkboard. This was then finished by a 
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layer of 11-inch tongued and grooved spruce sheathing. 

Waterproof paper was placed between each layer of sheath- 
ing in coils and between the courses of 2-inch and 3-inch 
corkboard. The spruce sheathing was finished with two coats 
of shellac. 

An insulated ribbon was built around the ship’s sides and 
exterior bulkheads on “F” deck extending 3 feet from the 
ship’s side. 

The insulation of G-4, G-5 and G-6 is similar to the “F” 
deck, with the exception of the floors, where 6 inches of cork- 
board with two layers of 3 inches each was laid in hot pitch 
and a finished spruce flooring was nailed to ground imbedded 
in the coils. A 3-inch hardwood floor was built under the 
hatches extending out 1 foot each way beyond the edge of the 
hatch in order to secure protection to the insulation when load- 
ing cargo. Heavy beveled yellow pine timbers were bolted 
to the hatch coamings and strong backs and removable insu- 

lated plugs fitted in them so that when cargo is loaded the 
holds can be completely sealed up. 

Proper tests were run on the refrigerating equipment con- 
sisting of an 18-hour run while the ship was at anchor and a 
12-hour operation during the sea trial of the ship when it 
was taken to New York. On reaching New York another 24- 

_ hour trial was run. In all the tests highly satisfactory results 
were secured. The desired temperatures were easily obtained 
in all the refrigerated spaces and the operation of all the re- 
frigerating equipment was found to be all that could be de- 
sired. 

Taken all in all, the Acolus, completely equipped in every 
detail, should, under the operation of the Munson Steamship 
Company, to which she has been allotted by the United States 
Shipping Board, prove popular with tourists and travelers 
and serve to cement our friendly relations with the South 
American countries. As she now stands, the Aeolus in her re- 
conditioned state is a credit not only to the Baltimore Dry 
Docks & Ship Building Company and to her operators, the 
Munson Steamship Line, but also to the merchant marine of 
the United States. 

Steam Engine Driven Exciter Sets 
HE recent application of alternating current propulsion 
equipment to the Eclipse, the first of twelve ships to 

be, similarly equipped by the United States Shipping Board, 
has called attention to another use for the small direct current 
steam engine driven generating set aboard ship. 

Hitherto the marine application of these sets has been more 
or less confined to lighting purposes, but on these vessels they 
have been applied to supply energy for several different pur- 
poses. Two 35-kilowatt sets of this type have been installed 
on the Eclipse to furnish field excitation current to the al- 
ternator, besides which they furnish 125-volt, direct current 
power to operate contactors on the control board and to run 
the blower motor. 

_ Generating sets similar in design to these, and ranging in 
capacity from 2% kilowatts to 60 kilowatts, are made by the 
General Electric Company, primarily for marine purposes. 
They are, however, equally adaptable to various uses on 
land, such as supplying light and power in isolated plants 
and shipvards and as exciters for alternating current gener- 
ators in central stations. 

The complete set consists of a single cylinder steam engine 
directly connected to a direct current generator. The cylinder 
and stroke of the engines vary from 3'% inches diameter by 
3 inches stroke for the 214-kilowatt size to 12 inches by 11 
inches for the 60-kilowatt size. Only one valve is used, and 
a short stroke has been adopted. The cylinders are separate 
from the column casting. Since the ports are short and 
direct, small clearance space is allowed. Automatic relief 
valves, to relieve water under ordinary operating conditions, 
-and separate hand operated drain valves are fitted to each 
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end of the cylinder. The steam distribution is accomplished 
through a single balanced piston valve, driven either by an 
eccentric strap or by a pin from the governor weight. 

Governing is accomplished by two methods, depending 
upon the size of the engine. The 3¥%-inch by 3-inch, 47%2- 
inch by 4-inch, 11-inch by 8-inch, and 12-inch by 11-inch 
cylinder engines are equipped with a flywheel type automatic 
governor, while the other sizes, from 5-inch by 41-inch to 
9-inch by 7-inch, have an enclosed type which is inside the 
column. In the latter type the piston valve is connected to 

Exciter Sets on the Eclipse 

the governor by an eccentric strap. The length of the valve 
stroke depends upon the distance of the center of the eccentric 
from the center of the shaft, and therefore the amount of 
steam admitted to the cylinder varies directly as the distance 
between centers. That is to say, the shorter the valve stroke 
the smaller the amount of steam admitted. If the speed 
reaches a dangerous point, the throwing out of the governor 
makes the valve stroke so short that no steam is admitted to 
the cylinder. 

LUBRICATING SYSTEM 

The lubricating system also differs with the capacity of 
the engine. Those in the range from 2% to 5 kilowatts em- 
ploy a gravity system, the oil being contained in a con- 
veniently located tank and supplied to the various bearings 
by a number of sight feed tubes. The other sizes are equipped 
with a forced lubrication system, which functions as follows: 
The bottom of the column, or crank case, forms an oil tank 
of large capacity and radiating surface. A small single act- 
ing plunger pump driven by an eccentric which is bolted to 
the crank shaft forces the oil, under pressure, to the various 
bearings of the engine. From the bearings the oil escapes 
and is collected again in the bottom of the crank case, where 
it cools, and is used over again. 

The engines can be operated on pressures up to 125-pound 
gage, either condensing or non-condensing. When the pres- 
sure is above 125 pounds a reducing valve should be used. 
These engines will operate successfully on moderately super- 
heated steam as used aboard ship. 

All parts which would be seriously damaged by corrosion 
due to the action of salt air are either made of corrosion re- 
sisting material or given a protective treatment. The gen- 
erators are regularly wound for either 110, 125 or intermediate 
voltages, and the series windings on the field spools will 
allow of over compounding up to 5 percent of normal, by 
means of a German silver shunt connected across the field 
terminals. 



New Design of 10,000-Ton Tanker 
Tankers Built on New Transverse System of Framing 

Designed by Chief Surveyor of British Corporation 

HE accompanying plans illustrate a new type of tank 

steamer, several of which are at present being con- 

structed by Sir W. G. Armstrong Whitworth & Company, 

Limited, at their Armstrong yard, Newcastle-on-Tyne, Eng- 

land. This firm, which has had a long and varied experience 

in the construction of tankers, having built more vessels of 

this type than any other firm, has been entrusted by British 

Tanker Company, Limited, with the construction of several 

vessels of this new type. The efficiency and reliability of 

the service of the previous tank steamers built by this firm. 

is an augury of the success of these vessels. 

Each of these vessels is built for the carriage of oil in 

bulk and a special feature of the design is that cargoes rang- 

ing in density from 35 to 51 cubic feet per ton can be carried 

without leaving any of the main compartments empty, thereby 

avoiding a condition productive of severe straining actions 

upon the structure. This desirable arrangement has been ob- 

tained without increasing the free surface beyond that usually 

found in tank steamers of this size. 

PRINCIPAL DIMENSIONS 

The principal dimensions of the vessels are as follows: 

ILEAGIN OCWSwAll so0do00000000000000000000¢ 455 feet 1 inch 

Length between perpendiculars ........... 440 feet o inches 

IBYRCRVGkan, GOMBRESINS. 5 6050.000000000000000000C 57 feet 6 inches 

Breadth, moldedl .2e).- 2. a- mae ere 57 feet 2 inches 

Depth, molded to upper deck...... teeta 33 feet 11 inches 

Mean loaded diraiit) fo. ssc eieisei kr 26 feet 3 inches 

IDGAGKHSIEIME 5 0000000000000000000000000000 10,100 tons 

GENERAL ARRANGEMENT 

Each vessel is of the two deck type with poop, bridge and 

forecastle, the poop being of sufficient length to cover the 

engine and boiler space. 
The oil forming the cargo is carried in nine double tanks 

divided into three groups by two pump rooms. Stowage for 

oil fuel is provided in two cross bunkers, one forward and one 

aft, and when it is desired to undertake voyages of exceptional 

length additional oil fuel can be carried in the forward deep 

tank. A cofferdam is worked at each end of the cargo tanks 

and cross bunkers, and between these limits the main deck 

is parallel to the base line, the height of *tween decks being 

determined by the capacity required for the oil of greatest 

density provided for. 
The total capacity of the main holds with their expansion 

trunks is sufficient for a full cargo of petroleum, but the 

tanks at the sides of the trunks must be utilized when carry- 

ing spirit. Each main tank and each side tank is fitted with 

a separate hatchway, those to the side compartments having 

deep coamings to serve as expansion trunks. 

In addition to the stowage arranged for oil fuel, coal bunk- 

ers are fitted in the ’tween decks directly over the boilers with 

chutes leading to the stokehold. 

Water ballast can be carried in the fore peak, after peak, 

fore deep tank and double bottom tank under the engines. 

Boiler feed make up water is carried in the double bottom 

under the boilers. 
The space forward between the upper deck and the top of 

the deep tank is fitted as a cargo hold. 

Ample storeroom space is provided throughout the vessel. 

The vessel has two masts, each carrying two derricks, one 

on the fore side and one on the after side, and two steam 

winches for working these derricks. A large warping winch 

is also fitted on the poop deck aft. 

In addition to the usual bollards, a large towing bollard is 
fitted at the after end of the vessel, with a bridle arrangement 

to the wing bollards, so that derelicts may be taken in tow. 

ACCOMMODATIONS 

The accommodations, which are more elaborate and ex- 

tensive than is usual in vessels of this type, are arranged as 

_ follows: 
Seamen and firemen in the forecastle and on the upper 

deck forward, the men being berthed not more than two in 

ene room. ‘The mess rooms are commodious and every atten- 

tion: has been paid to the sanitary and washing arrangements. 
Officers. are accommodated on the bridge deck, upper bridge 

and flying bridge in large and airy rooms, their comfort hay- 

ing been specially considered. 
The engineers’ quarters are situated in the poop aft of the 

engine casing, the style and fittings being similar to that of 

- the officers. 
Petty officers’ quarters are also arranged in the poop, at 

the sides of. the engine casing, as are their mess room, en- 

trances, etc. 
Storerooms, hospital, etc., are placed in the bridge with 

doors opening directly to the deck. 
The galley is fitted in the engine and boiler casing and 

equipped with all necessary cooking appliances. 
Refrigerating machinery and cold chambers are arranged 

on the second deck aft of the engine room, the machine being 

placed in such a position as to be constantly under the 

supervision of the engineer. 

HULL 

One of the unique features of the vessel is the structural 
framing which is being carried out on the Foster King trans- 
verse system. For many years the transverse system of con- 

struction in oil tankers has suffered as compared with the 

Isherwood longitudinal system on account of the greater 

weight of structure in the former as compared to the latter. 

J. Foster King, of the British Corporation, has patented a 

system of transverse framing in which the total weight will 

certainly not exceed that of the longitudinally framed vessel. 

JIn this system a number of deep longitudinal girders are 

fitted to the bottom and sides of the vessel and also to the 

center bulkhead. At the transverse bulkheads these girders 

are carried athwartships, while one or more deep floors are 

arranged in each oil compartment according to its length. 

The deep girders on the transverse and fore and aft bulk- 

heads are so arranged that alternate tanks are left clear for 

calking. 
The transverse framing has been reduced, and, as already 

stated, a considerable saving in the structural weight has re- 

sulted compared with the old transverse framed tanker. In 

addition, the erection has been simplified and the riveting 

reduced to a minimum. 

Matn PROPELLING MACHINERY 

The vessel is propelled by a single set of triple expansion 

engines of 3,000 indicated horsepower having cylinders Li 

inches, 46 inches and 77 inches diameter by 51 inches stroke. 

A complete set of auxiliary machinery is being installed. 

BOILERS 

Steam is generated in four watertube boilers of the Babcock 

and Wilcox type working at a pressure of 200 pounds per 

square inch with a closed duct forced draft arrangement, the- 
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Molded Dimensions 440 '-0""57+2"x33'-I/" 
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furnaces being fitted for burning oil and coal. The boilers 

are of such size as will enable them to supply steam to various 

oil tanks for cargo heating, a complete system of heating 

coils being installed having sufficient heating surface to 

liquefy the heaviest class of oil carried. 

FUEL Or SYSTEM 

The fuel oil pumping arrangements have been well con- 
sidered. A large transfer pump is fitted in the fore pump 
room capable of drawing fuel from the deep tank, fore peak 
and fore and after cross bunkers and discharging to deck or 
overboard as necessary. This piping is so arranged that oil 
can be pumped from any one of these tanks to any other. By 
this means a level keel can always be maintained irrespective 
of the class of cargo carried. 

Two settling tanks, each containing one day’s supply, are 
arranged at the after end of the summer tanks abreast the 
after cross bunker. 

Arrangements are also being made for the burning of low 
flash oil, the details of which cannot be published at present, 
but which will be such as will meet the classification society 
and Board of Trade requirements and prove efficient in 
service. 

Carco PUMPING ARRANGEMENT 

Great attention has been paid to the oil pumping arrange- 
ments. The cargo oil is dealt with by three oil pumps, each 
capable of discharging 300 tons of oil per hour, even when 
pumping the heaviest class of oil. The oil piping is arranged 
so that the pumps can deal with the oil in every conceivable 
way, large double suction pipes being fitted to each tank, 

Electric Steering Gear on Standard Oil 

Company Barges 
HE three steel barges Buffalo Socony, Rochester 
Socony and Utica Socony built for the Standard Oil 

Company of New York by the Bethlehem Shipbuilding Cor- 
poration, Limited, present two notably outstanding features 
in that they are self-propelled and electrically steered. They 
are designed to carry oil in bulk and will be placed in service 
on the New York State Barge Canal. E 

These barges are 156 feet long and are listed at 690 tons 
deadweight. They are driven through a single screw, and the 
propelling power is furnished by an oil engine which also 
runs a generating set of sufficient size to furnish the electricity 
required to operate the electric steering gear. 

The electric steering gear is of the drum type, specially de- 
signed to combine light service with a very compact arrange- 
ment, giving flexibility of installation and economy of space. 
It was designed by the auxiliary machinery department of 
the Bethlehem Shipbuilding Corporation, Limited, and built 
at their Moore plant, Elizabethport, N. J. All working parts 
of the steerer, including the motor and brake, master switch, 
drum, handwheel and the required gearing, are mounted on a 
single base measuring 25 inches by 4134 inches. This com- 
pact arrangement makes it possible to place the entire gear 
in the pilot house. 

The motor which drives the steering gear is of the com- 
pound wound, direct current type, rated at 3 horsepower, 110 
volts. It is provided with ball bearings and is suitable for 
100 percent overload for five minutes. The motor is con- 
trolled by means of a magnetic control panel operated by a 
master switch at the steering stand. A shift of the master 
switch to the right or left causes the motor to be operated 
through the magnetic panel in the required direction. Power 
is transmitted from the motor through triple gears and drum 
to the quadrant on the rudder stock by means of a 34-inch 
extra flexible steel wire rope. When the switch is brought 
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discharging to each side of the deck and over the stern, the 
total number of discharges being nine. Drain valves are 
fitted in the summer tanks, each of these valves being con- 
trolled from the upper deck. ; 

The details of this system are all in accordance with the 
builders’ latest and most approved practice. 

A large ballast pump is placed in the forward ballast pump 
room for dealing with the water ballast in the fore deep tank 
and fore peak. 

An efficient system of gas freeing and vapor pipes has 
been arranged throughout the oil compartments and every pre- 
caution taken to reduce the possibility of fire due to danger- 
ous gases. 

ELECTRICAL INSTALLATION 

The electrical installation consists of two steam-driven 
generating plants, each dynamo being of ample size to run 
all lights, wireless, fans, steering gear, workshop machinery, 

etc., without heating. 
Electric fans, bells and telephones are fitted throughout 

the vessel. 
Life saving appliances are of the most up-to-date type, 

Welin davits being fitted for working the four lifeboats and 
motor launch. 

The usual deck machinery is installed, the principle de- 
parture from the average tank vessel being that an electric 
hydraulic steering gear is fitted on the rudder head. and con- 
trolled from amidships by telemotor gear. 

The fittings throughout the vessel will be of first class make 
and description and there is little doubt that the vessels, when 
completed, will prove to be highly successful and efficient. 

back to the central, or off, position, the line is disconnected 
and the motor is stopped by means of a quick-acting shunt 
brake. Electrical dynamic braking is also provided. 

A rudder indicator mounted on the framework of the 
steerer shows the position of the rudder at all times. When 

Bethlehem Electric Steering Gear 

the rudder reaches a hardover position a gear limit switch 
disconnects the power, stops the motor and prevents damage 
due to operating the steering gear beyond the working rudder, . 
angle. 

The steerer is provided with a 60-inch handwheel for use 
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when it is desired to steer by hand. Shifting from electrical 
steering to hand steering is accomplished by moving a clutch 
wheel, which shifts two jaw clutches so that when the hand 
steering wheels are connected to the drum the motor is simul- 
taneously disconnected, and vice versa. When the gear is 
connected up for hand steering the clutch is held in place by 
a spring latch, so that when it is desired to shift to electrical 

JANUARY, 1921 

steering the spring latch is raised and a steel coil spring 
automatically moves the clutches to the required position. 
This renders it impossible for the motor and handwheel to be 
connected to the drum at the same time and eliminates all 
danger of accidents from this source. 

This type of electric steering gear is suitable for service on 
river barges, yachts or any other light draft vessels. 

The Motorship Narragansett 
10,000-Ton Tanker Equipped With Oil Engines Using 
the Vickers System of Solid Injection of Fuel Oil 

HE Narragansett, a motor-driven oil tank vessel built 
by Messrs. Vickers, Limited, at Barrow-in-Furness 

for the Anglo-American Oil Company, Limited, carries 9,420 
tons of cargo plus 520 tons of fuel and stores. 

PRINCIPAL DIMENSIONS 

The principal dimensions of the vessel are as follows: 
Length between perpendiculars........... 425 feet o inches 
Brenan, m@kdledl oocoodosconsevcocacv000c 56 feet 8 inches 
Depth to upper deck, molded.............. 33 feet o inches 
IMeantidnaitenas sete aeeiion: Gecko cone 26 feet o inches 
Displacement at mean draft............... 14,000 tons 
Weadweichticapacityaneeee eae een eer neeE 10,050 tons 
Contractispeed' vamos cee Oe eae 10.5 knots 
Speed on trial over measured mile........ 11.24 knots 

The hull is constructed on the Isherwood system with a 
long poop and a short bridge and forecastle with connecting 
gangways. Fuel bunkers are arranged abreast of the ma- 
chinery space on the tank deck aft and there are ten main 
tanks for oil fuel. 

Main ENGINES 

Two Vickers six cylinder four cycle, solid injection motors 
are installed aft, each developing normally 1,250 brake horse- 

Fig. 1.—10,000-Ton Motor Tanker 

power at 118 revolutions per minute and having cylinders 
24% inches diameter and 39 inches stroke. 

Heavy cast iron columns are employed for the framing, 
representing a modified submarine trestle design with col- 
umns over the main bearing, the columns being continuous 
athwartships, although relatively thin between the front 
and back. Within these hollow columns are long steel tie- 
rods and the cylinders are separately cast and bolted to- 
gether. 

The liners and cylinder covers, which are separate, are 
of special cast iron, and a feature of note is the provision 
of diaphragm plates under the cylinders to prevent waste of 
lubricating oil. The liners are free to expand downwards. 

FuEL O1 System 

The engines are fitted with the Vickers patent system of 
solid injection of fuel oil which entirely dispenses with the 
use of compressed air for fuel injection purposes. The prin- 
ciple lies in forcing fuel oil at about 4,000 pounds per 
square inch into the cylinder through a special type of valve 
in the cylinder cover. The fuel is supplied under this pres- 
sure by means of a small battery of four pumps discharging 
to a common rail with branches leading to each cylinder. 

WG 

Narragansett on Her Trial Trip 
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Fig. 5.—Midship Section 

CoNTROL MECHANISM 
The control of the pressure of oil fuel is effected by regu- 

lating the closing point of the suction valves of the pumps. 
The camshaft is driven by spur and bevel gearing from 

the center coupling of the crankshaft. 
Reversibility is obtained by the sliding camshaft method, 

two side by side cams being provided for each valve. The 
valves are operated by levers mounted on the maneuvering 
shaft and actuated by the cams on the camshaft. The gear is 
placed in the reverse position by means of a servo-motor 
comprising a compressed air power cylinder and an oil buffer 
cylinder. Suitable mechanism is arranged between the servo- 
motor and the fulcrum and camshafts, so that when the servo- 
motor operates all the movements required for reversing are 
carried out in their proper order. A hand reversing gear is 
provided for use in the event of failure of the power cylinder, 
in the form of a hand pump operating on the oil buffer cyl- 
inder. 

All the essential controls are interlocked, and only when 
the complete movements have been effected is it possible to 
operate the starting wheel. Rotating of the starting wheel 

Midship thickness of 8 strakes next kee! maintained 

Butts quadruple overlaps for $l. to treble af ends. 

9 rivets each side trars.& bhds. 
6 Dias. elsewhere 

further reduced 

Keel4E4 102-72 
Butts double straps treble riveted 
To single straps af errs . 

first admits compressed air to all cylinders; further rotation - 
cuts off air and admits fuel to the cylinders in pairs. 

A hand lever is provided at the control station for con- 
trolling the speed of the engine, which is effected by regulat- 
ing the opening of the fuel valves. 

CooLinc SysTtTEM 

Salt water is used for both the cylinder and piston cool- 
ing, this water being supplied by pumps worked by sway 
beams from the forward crosshead of each engine. Above 
the main pumps are mounted booster pumps to give addi- 
tional pressure to the piston cooling water. Bilge and sani- 
tary pumps are also worked by the sway beams. The supply 
to the pistons is taken through telescopic pipes, and the out- 
flow is taken to funnels mounted on the columns. 

LUBRICATION 

Forced lubrication is applied to all the crankshaft and 
crosshead bearings by means of two electrically driven re- 
ciprocating pumps. For the lubrication of the pistons, force 
pumps of the sight feed multiple plunger type are provided. 
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Fig. 6—Vickers Six-Cylinder Solid Injection Motor. Two of These Motors, Developing 1,250 Brake-Horsepower Each, Are Used to 

Drive the Narragansett 

AUXILIARIES 

The bulk of the auxiliary machinery is steam driven. For 
the provision of the steam there is a Cochran boiler at the 
forward end of the engine room, while another boiler is situ- 
ated at a higher level, both of these being oil fired. When 
at sea the small donkey boiler only is required, being sufficient 
for ordinary heating purposes and for the auxiliary steam 
plant such as the dynamo or compressor. 

The steam-driven auxiliaries in the engine room comprise 
two Brotherhood compressors for providing starting air, to- 
gether with two sets of fire and bilge pumps. 

ELEcTRIC PLANT 

At the after end of the engine room is the electrical plant 
comprising a steam engine driving a dynamo and a Vickers 
Petter semi-Diesel motor of 38 horsepower also driving a 
dynamo. These supply electric power for lighting and steer- 
ing and also for one or two pumps. 

The steering gear is of the Vickers variable speed gear 

type operating on the electric-hydraulic principle. 

There are two steam-driven cargo pumps having a capacity 

of 200 tons per hour each. The capstan and the two 7-inch 

by 10-inch winches forward and one 8-inch by 12-inch winch 

aft are also steam driven. 
The galley, designed to cook for fifty people, is oil fired. 

PERFORMANCE OF THE VESSEL 

The performance of the vessel on service has been in every 

way satisfactory and the following particulars of the run 

back from New Orleans to Liverpool, July, 1920, on maiden 

voyage, show the fuel consumption, etc., on a long sea voyage: 

Motaladistanc eyes rae r Nea ee erence 4,528 nautical miles 
Running time (approximately)............ 17 days 
Ayemee gaead (acitall) oocscoscvcoseneaces Wiloil NsaKons 
Mean revolutions per minute (as designed). 118 
lameaine ibe MSeGl DEP GW. co g0cdccc000000c 9.61 tons 
Ronler fine meseal er Gao dodccovocvccocnce AUS) WOMS 
Potal fuel consumption per day............ 11.74 tons 
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Fig. 7.—Plan and Elevation of Machinery Space 

__ According to information received from owners regarding daily consumption of fuel in a coal fired steam tanker very 
similar oil fired steam vessels, the average speed is 10.25 slightly larger than the Narragansett is 55 tons at 9.8 knots 
knots and the daily consumption of oil 35 tons, while the speed. 
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Sixteenth Annual Motorboat Show 

Successful 

HE National Association of Engine and Boat Manu- 
facturers held its sixteenth annual exhibition at the 

Grand Central Palace, New York, December 10 to 18. Ex- 
hibits were presented by 113 members of the association which 
included nearly every type of high and low powered motor 
boats, engines for speed boats, heavy duty motors, and marine 
accessories of all kinds that might in any way be applied to 
the needs of commercial and pleasure craft. Developments 
in the field have been rapid during the past two years, and the 
latest hull designs of various builders were a special feature 
of the show. On the main floor of the exhibit about twenty- 
five boats ranging from 10-foot dories to 60-foot cruisers 
were arranged with ladders and platforms, so that visitors 
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might climb aboard and investigate the arrangements and 
equipment. 

The Rainbow, winner of the first race for the Fisher 
trophy at Detroit last year, and the Tarpon, especially built 
for the second trophy event to be staged at Miami, Fla., in 
February, were exhibited side by side. ‘Together with racing 
motors and light weight high powered engines for fast pleas- 
ure craft, many of the exhibitors presented heavy duty gaso- 
line, kerosene and heavy oil engines for inspection. 

The Mianus Motor Works, Stamford, Conn., exhibited 
several improved Diesel heavy oil engines, including a 60- 
horsepower, 4 cylinder model and a 30-horsepower, 2 cylinder 
engine with smaller types of 15 horsepower and 71% horse- 

. power. 
The Winton Engine Works, Cleveland, Ohio, exhibit con- 

tained three complete units, model W-5, a 125-horsepower 
engine, model W-2, a generator set, and 
model 85 water and air pump. The 
marine motor has six 8-inch cylinders and a 
stroke of 11 inches, a crank shaft diameter of 
3% inches, main end bearing 3% inches by 
9 inches, interior bearings 314 inches by 514 
inches, connecting rod bearing 3% inches by 
41% inches, a speed range of 100 to 450 revo- 
lutions per minute and a weight of 10,000 
pounds. The generating set consists of a six 
cylinder 3-inch by 4-inch engine driving a 
714-kilowatt Imperial generator at 1,200 
revolutions per minute, which delivers cur- 
rent at 110 volts. 

The Dodge Sales & Engineering Company, 
New York City, showed a 4 cylinder 50- 
horsepower heavy oil engine. 

Buffalo heavy duty oil engines were also 
shown. 

The Wolverine Motor Works, Bridgeport, 
Conn., exhibited a 6 cylinder 11-inch diam- 
eter by 15-inch stroke 200-horsepower outfit 
and a 3 cylinder 42-horsepower 814-inch by 
9-inch engine. Both of these engines are de- 
signed to burn gasoline and equipped with 
high tension ignition systems. 

The Van Blerck exhibit consisted of 4, 6 
and 8 cylinder, high power, speed boat en- 
gines and a 4 cylinder, heavy duty commercial 

22 Tons ~ 

- 

Deck 
; engine. All of the marine engines built by this 
ay company are equipped with a special fuelizer 
ons which makes it possible to control the engines 

from low to high speed and full load without 
back firing. 

For large motor yachts the New London 
Ship & Engine Company, Groton, Conn., 
had developed the Nelseco Diesel engine, 

4WL which can be built in units from 120 horse- 

< 
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power to 3,400 horsepower. 
One of the largest engine exhibits at the 

show was that of Palmer Brothers Engines, 
Inc., of Cos Cob, Conn., which included 
heavy duty engines of 18, 35, 60 and 80 
horsepower. These engines develop their 
rating at 300 to 400 revolutions per minute. 
In all the 4 cycle models, except the single 
cylinder, a multiple disk reverse gear is 
mounted on the base and the single cylinder 

ELEVATION ABOUT FRAME 38 
LOOKING FORWARD 

Fig. 8.—Section Through Engine Room 

size may be so equipped if desired. 
The New York Yacht, Launch & Engine 

Company, Morris Heights, New York, ex- 
hibited a 4 cylinder, 40-50 horsepower and a 
6 cylinder 65-75 horsepower twentieth cen- 
tury motor. 



Fig. 1.—Fitting Propeller Shafting to the Mount Clay in Morse Dry Dock 

Passenger Steamship Mount Clay 
Reconversion of German Steamship DeKalb into Steerage 
Vessel with Large and Attractive Accommodations 

BY JAMES A. KELLEY* 

NE of the largest reconversion contracts to be furnished 
in the United States up to the present time is the Ger- 

man built steamer Mount Clay, ex-DeKalb. ‘This vessel was 
formerly the Prinz Hitel Friedrich and was built at the Vul- 
can Works at Stettin, Germany, in 1904. Before the United 
States declared war against Germany this vessel had a notori- 
ous career and featured in many daring exploits. 

The vessel was taken over by the United States Govern- 
ment at the beginning of the war and did creditable service 
as an army transport. 

The following are the dimensions of the vessel: 
Length overall, 506 feet 6 inches; length between perpen- 

diculars, 489 feet 2 inches; breadth, molded, 34 feet 10 1/16 
inches; depth, molded, 34 feet 10 7/16 inches. 

She is built on the-transverse system, with deep channel 
frames with webs and stringers. The double bottom has a 
depth of 48 inches and extends the full length of the vessel. 
When built, the vessel was classed to the highest rating then 
given by the Germanischer Lloyds. 

* Naval architect, Morse Dry Dock and Repair Company, Brooklyn, N. Y 

When the vessel arrived at the yard of the Morse Dry 
Dock & Repair Company she had been completely gutted by 
fire which occurred in the Hudson River at Spuyten Duyvil. 
The owners of the ship decided to convert her into a first 
class steerage vessel to carry the largest number of persons 
possible and at the same time to give the passengers larger 
and more attractive public rooms than are customary on this 
type of ship. 

The navigating officers’ wheel house and chart room are 
situated on the navigation bridge deck, the only deck which 
the steerage passengers will not be allowed to use. On this 
deck also are three special staterooms for use of various ship 
company’s officers. These rooms are fitted up in elaborate 
style. 

On the top deck is a large passenger promenade. The deck 
house contains large rooms for doctor, purser, steward and 
stewardess. The remainder of the deck house is given over 
to steerage passengers’ use, containing four and six berths 
each. Between the two boiler casings will be found the cap- 

(Continued on page 78.) 
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TABLE I—CONSTRUCTION OF 
STEEL MERCHANT VESSELS 
IN UNITED STATES YARDS 

Tonnage under Tonnage turned] 
Construction out during fol- 

July 1st lowing'I2 months 

Gross Tons Gross Tons 

277,680 262,730 

355,645 280,362 
347,486 258,219 
255,675 241,080 
94,988 182,640 

190,903 297,370 

334,771 348,555 
403,473 450,017 

14,775 36,923 
168,848 250,642 

145,767 201,973 
100,395 135,881 
271,313 231,662 

210,429 205,431 

143,968 130,881 

310,089 238,772 

During the years 1900 to 1915 inclusive, the tonnage actually 

turned out during the year was approximately the same as that 

under construction at the beginning of the year. 

T 
PO ETT ALTEELTEATTERLTT ALTAIR AVE 
PO FLTTERTTTATTATTELEELTTALTRTITELT AV EEE TTT 
ST PEPARTE ATT TTVPATEUTTT AL TATU TT ATTA 
FETT ATEEETTTATEAWPAT/ATEA TATTLE 
Lee TALE ETTETEAI TATE 
eaten MTT TUT 
LTT UUELITVT AT CRO UERLUTT ATT TTET TTTUTAV] 
PLATT ese TTT TTVHTTV ATT 
IOREVOORCAVORENEOAREUEAAUTNUREYUUTARYERAAVUENTRY ASU 

400 1200 1600 2000 2400 2800 3200 3600 4000 4400 4800 5200 

Stee! Tonnage Uhder Construction — Thousands=-Gross Tons. 
For Private Account For U.5.5.3. = Ea 

Fig. 1—Steel Merchant Tonnage Under Construction in United States Shipyards 



American Shipbuilding—Present and Future 

Output of Merchant Tonnage Has Increased Six-Fold— 

Repair Yards Active—Large Naval Programme Under Way 

HE tremendous shipbuilding programme initiated in 

the United States as a war-time emergency measure is 

now practically completed. At the height of this building 

programme the United States reached a production in ship 

tonnage far greater than any other country has ever attained, 

or ever will attain. 
But in order to take advantage of the shipbuilding facilities 

which could be made most quickly available, the emergency 

programme necessarily contained a large percentage of 

wooden ships and of small steel cargo vessels. While the 

construction of such ships was fully justified by the emer- 

gency, their relatively small com- 
mercial value will eliminate them 

_ from any construction under nor- 

mal conditions. Moreover, even 

in the construction of large steel 
vessels of the best type, yards 
were utilized and methods were 
employed which would never 
have been used for building ships 
on a strictly commercial basis. 

In determining today the rela- 
tive position of shipbuilding as a 
sound, healthy industry, it is es- 
sential, therefore, to disregard 
largely the war-time programme. 

SHres BUILDING FOR PRIVATE 
ACCOUNT 

The sound growth of the ship- 
building industry is dependent upon construction for private 
interests, inasmuch as such ships are built to fill the normal 
needs of a particular trade. In the spring of 1919 shipyards 
were again permitted to accept orders for private account, and 
by July 1, 1919, contracts had been let for over 100,000 gross 
tons of steel ships. By July 1, 1920, the tonnage under con- 
struction or contracted for, for private account, had increased 
to approximately 1,700,000 gross tons. 
_ Only by comparison with pre-war construction for private 
interests can this volume of shipbuilding-be appreciated. 

. Fig. 1 shows graphically the tremendous increase in private 
construction during the past few years.’ 

eee EEEEEE EEE EEEEEEEERSEE 

SHIPBUILDING A LEADING INDUSTRY 

A comparison of shipbuilding with our other national in- 
dustries gives an idea of its enormous expansion. In 1914 
the total value of the output of the industries of iron and 
steel and their products was $3,223,144,000, of which ship- 
building was approximately 234 percent. The present esti- 
mated value of the annual output of the iron and steel in- 
dustries is $6,500,000,000, of which shipbuilding is approxi- 
mately 15 percent. 

In 1914 shipbuilding, with a total value of output of 
$88,682,000, ranked fifty-eighth among the industries of the 
United States. The construction now under way places ship- 
building in about fifteenth position, surpassing such indus- 
tries as leather, furniture, chemicals, paper and wood pulp, 
agricultural implements, silk and sugar. 

OUTPUT OF SHIPYARDS INCREASED SIx-FoLp 

The steel merchant tonnage now under construction for 
private account (approximately 1,500,000 gross tons) is 
over six times the average pre-war output of steel merchant 

S62 

Merchant Marine Vital to National 

Prosperity 

Our national prosperity during the past 

few years has been due largely to our for- 

eign trade and our continued prosperity de- 

pends ultimately on foreign business. To 

maintain our connections 

buyers, so essential to our national pros- 

perity, a large and efficient merchant marine 

with ample facilities for the building and 

repairing of vessels is absolutely necessary. 

Both the shipbuilding and shipping indus- 

tries have taken a permanent place in 

America and will be maintained. 

vessels (235,000 gross tons annually), and is approximately 

three and one-half times our best annual output prior to the 

war (450,017 gross tons of steel ships in 1908). 

OveER 2,000,000 Tons Now UNDER CONSTRUCTION 

On September 1, 1920, there were under construction 

2,463,314 gross tons of steel merchant vessels. Of these, 

1,438,498 gross tons were for private account and 1,024,816 

gross tons were for the United States Shipping Board. On 

September 15, 1920, there were under construction for private 

account steel vessels aggregating 1,449,859 gross tons. This 

was practically the same as the 

private account tonnage under 

construction on July 1, 1920, 

new orders having replaced the 

tonnage delivered. This indi- 

cates that shipbuilding should 

continue for the next year or two 

at a minimum of approximately 
1,500,000 gross tons annually. 

Statistics on shipbuilding for 

the years 1900 to 1915 inclusive 

show that the total tonnage of 

steel merchant vessels under con- 

struction at the beginning of each 

fiscal year was practically the 

same as that turned out during 

that year. Inasmuch as our ship- 

yards are again working under 

normal conditions, we may ex- 

pect to deliver the tonnage now building within the next 

twelve months, and this figure, rather than the tonnage built 

during the past year, may be used in estimating production 

during 1921. 

with foreign 

INCREASED NAVAL CONSTRUCTION 

Another important phase of the shipbuilding industry is 

the current construction for the United States Navy and other 

Government departments. At present the vessels being built 

for the Navy aggregate well over 1,000,000 tons displacement, 

a large percentage of which are being constructed in private 

yards. Present indications are that this programme will con- 

tinue for the next two or three years. 

GROWTH OF THE MERCHANT MARINE 

The tonnage of our merchant marine has more than 

doubled during the past six years, and our present tonnage is 

over 16,000,000 gross tons, slightly less than one-third the 

total world tonnage. ‘The tonnage now under construction 

will bring this total up to approximately 19,000,000 gross 

tons by July 1, 1921. Our foreign commerce has also in- 

creased enormously, and the percentage of our foreign com- 

merce carried in American ships has increased in even 

greater proportion. In 1914 the proportion of American ton- 

nage to the total tonnage entering and clearing United States 

ports was 26 percent, while during the first six months of 
1920 this had jumped to 60 percent (see Fig. 2). 

SHiIp CONSTRUCTION REQUIRED FOR REPLACEMENT 

That a minimum annual output of 1,500,000 gross tons of 
steel merchant vessels is a conservative estimate is borne out 
by the following: By July 1, 1921, our merchant marine will 
aggregate approximately 19,000,000 gross tons. Assuming 
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the average life of a ship to.be twenty years, there will be re- 

quired annually for the upkeep only of our merchant fleet 

5 percent of this tonnage, or approximately 950,000 gross 

tons. Actual replacements will undoubtedly be much larger, 

inasmuch as a large part of our present merchant marine is 

composed of wooden ships. 

REPAIR YARDS ACTIVE 

The rapid growth of our merchant fleet has brought a large 

volume of repair work to our ship repair plants. In a few 

years, when the new ships of our present merchant marine 

begin to show signs of wear, our present repair facilities will 

be inadequate for this work, and we can then look for con- 

siderable expansion in the ship repair industry. 

THE JONES BILL 

That it is the firm intention of the American people to 
maintain the advantage in shipbuilding and ship operating 

gained during the past few years is evidenced by recent legis- 
lative acts, the principal one being the Jones Bill. Among 
its provisions are the establishment of steamship lines by the 
United States Shipping Board, the sale of Shipping Board 
ships to private owners on easy terms, the establishment of a 
fund of $25,000,000 annually for five years to be loaned for 
the construction of new vessels in United States yards, and 
the remission of excess profits taxes to the ship operating 
companies, provided they are used for the construction of new 

vessels in United States yards. Since the passage of this bill 

MARINE ENGINEERING 27 

in June, 1920, contracts have been let for approximately 

250,000 gross tons of steel ships to be built under its pro- 

visions. 
Continued legislation favorable to shipping is assured by 

the attitude of the incoming administration. 

PROSPERITY ASSURED DurRING 1921 AND LATER 

The orders for merchant vessels already placed despite 

present high costs assure the prosperity of the shipbuilding 

industry during 1921. 
All present indications are that the American shipbuilding 

industry will enjoy still greater prosperity in future years. 

Reconstruction in Eurepe has hardly begun and European 

manufacturers are not able to meet domestic demands, to say 

nothing of foreign orders. When foreign exchange returns 

to a normal basis the resultant demand for American goods 

throughout the world will lead to a vast increase in our for- 

eign trade and an increased demand for ships. Still more 

ships will be needed te care for future foreign trade. 
A considerable amount of new construction for foreign ac- 

count can also be expected as soon as exchange rates become 

normal. Plans for a number of these ships have been drawn 

in this country. At present the greater part of our merchant 

fleet is composed of new vessels, some of which were built 

when quantity of tonnage was more urgent than quality. As 

these ships grow older an increase in repairs and more fre- 

quent replacements will be necessary in order to keep our 

merchant marine in shape to meet foreign competition. 

TABLE I.—_MERCHANT VESSELS BUILT IN THE UNITED STATES IN 1920 

NumBerR ToraL Gross _ Toran 

SHIPYARD OF SHIPS TONNAGE HORSEPOWER 

Asmanitcagn TSG CODA, 96 on 000 504000 doVaDU OD DODD DOOD OU DE UEdD OD GVODSD DUCE ONBO Aa UOUsODOUDd OU OODuGaGdEE 45 SHON) = == aano'nn 

American International Shipbuilding Corporation. ............ 2.0 eee tee tte ees 46 399,950 115,000 

moiigamn Sitting Comes sob oaosgocavedudob00cHda0no0900000000 D0 0b ODN Goad n VOU DO HO dG OUcDnO OBE onueH 63 255,900 75,600 

Asies Sitiinrtiating Company, oo000ccgnsccnadcduu0GddGuouD JbObGo Gobo CO DODD DUNG DENGddoo ODeUSdoBEODUUODUDUDS 2 11,732 6,000 

Baltimore Dry Docks & Shipbuilding Company..............0 0 eee cee ne ne eee eet 10 65,780 23,950 

Bath Iron Works, Inc......... 1 6,250 2,400, 

A. Bentley & Sons Company 2 7,500 2,800 

Bethlehem Shipbuilding Corporation, Ltd. 
Fore River Plant.............. Oe ay Sapa tercr Geil Gib Eee On eie Lipiein Baro Gasio-sino ciple Gino CO OhGS 6 On DiS Onna cist i rin aioe 3 36,740 8,900 

lead bya IDEM. on dcop ouvo coco ob odbloboDDpddoAoNoDp ooo ebocodanboondbooen aD oo Co do BDU tO Odo OOInOOO OO oD 9 65,500 20,800 

IWGGIED IES oo oo a.c’a gd o Un dle ers Ug wade dome Guide ADR neao a bibols binclune 6oon pb Sho Gr clic onnarrc Incite iar 7 14,270 3,880 

SPARROWS IDEM. ooccdcnoogobunoo ob db co ovHOeOSD EU OD UGETADUDININ Do pDlUD DD DUCO DODD OU Ax Oo bon DDODbUDD OOD ENaC 7 75,840 20,400 

Winton Dem (RWG) 5 o coodos0 00 600000 voUdoN ve HOvOURMUEH ODED oD bo dedD dono boGuoDO ou ooaopoodEdod oro 4 45,600 11,700 

Union kn: (Mermadh))s ooagooods co0dceudubuuaudeedcodduoedodsondss acdoub 000000 s000 bedded anors00RU0Ur 13 131,400 36,400 

Bowie SiVENGl. o ocoossoaoad poo noadneooULEtuusUbunanO DS adcOUDToCd bu OdRCoOdO dO vooudeoupooUEuOM ODEO Con 1 1,250 sees 

Chances Marine: Construction) Companys reenter ele ieieleie ededel =e odode edeiteded Sede enssiel= toler teyells|irundellel stelle ta ices 0 ems cies 3 492 1,350 

Onidecany Sitios G2 Care @aiirin7s ogo coooduqoanabevobebooees00000000000040 7000560000 000000 NUD 00000pK 5 30,265 16,600 
Hrancish©obpiohippuildings Company emcee ee sc crete oes eke © eee eee retake eld rener = epiesouehs see )eee)=nete teins aieie cole il 2915 0 Toh eEsh <0 

Wonsolidated| Shipbuilding’ ©orporationas mses emcee eo oe ee else letersi eset aries lls ele cei ne 1 310 200 

Wm. Cramp & Sons Ship & Engine Building Company*........... 2... 0-0 tees eee tees 5 29,344 14,300 

(Cragiby Nexiaestiom Comey ooo 00 od adoo bv CoduddodoUdUddducdosnudono usd 0dondddddauaunedabGedoouncaddaador 1 MOOOMt Ne meee 

@tmberland|Shipbuilding) Company...) ssc c lee c ss cee ee rete tee te eee eer eee ee ee ee eee eee re 1 AS 3 ny soya a= 

Once Dantas Compeinys ooo gu0000bs0000000 bu dubs dpdduobocdsdddudnoodocdov0godddddoppEpenodanooanoDOGS50C 6 57,000 16,800 

Datchel-Carter Shipbuilding Company..... 0.0.0.0 0 ee cee ee ee entre terete testes 2 400 900 

IMC, IMI, DENS amal Som; IMO, o coocusvouenoaonvedududududuoUnuducdEduD COUN DODDCDadodGDHEGHaGUauaDOUddE oo moC 10 TOO)  —--§-- go a0d 

Doullut & Williams Shipbuilding Company............ 0.0 eee eee ee tenet ee tet ete 6 39,786 16,800 

Dowmay Sinthontiihary Corners oo0cos concn nvgodscda0g0000Q0dao0cbcu LD dD De DOK ED Ud nodD UDA AEoaD OD dD Go DDIGORC 2 8,438 5,000 

Dravo Contracting Company (Engineering Works Department)......... 6-2-2. ee eee tes 38 1451'S 0 ented t- 

DinTG Ee Weer? Re Ie WOES. o clo wo o4 so cod Uda Bb oddpUOODOCDODan dC Udo UODdD DOD UD FO CHO MEE OUODDIsGda ED Oo0K 5 9,060 100 

Bast Const Sit Commas, oocccanvs000 000s docu vu DOOD DOA ODE OCOD MODndOvEdndHU Bono OSGOOD DOUU DOD HOD Dodson AIC 2 AVY — pobane 

Hederalknipptiildinea Company anne en etn nn rin ici ici rie tate trae trick ti iia lence ha 18 78,750 32,900 

(17 sets Parsons compound turbines total 
W. & A. Fletcher Company horsepower 49,500) 

1 
Raye Witgmm Game ooccoosuacoo ad as Sonos ddadddbauulcdcceloclos onloHoocddbobncdueoconolunne pub ob poo boos moc WANS bo) UP goons 

Cane Ab ltilitee Comm Et7 sao cobsoouneouoooooun Dd adoddodocn0nvUne odd oon DGdGdNdoDdADeano UU ROUUanOMCm ON Od 8 52,008 22,400 

Clos Sitelantittines Gana ooo cocos ono cccodededocuswades se vanndcn on dndva dou ddogduebanocRboDDo oD oD oUDb aC 4 10,000 4,800 

Great Ilalkes iginea sine \WW@A'So ov ono doco ppd DOG Ne cO OU ao EE OUDD DOR MDO UNO UonUO BADD sooo DD DEAD OD UTIDIOD/D DODD ED 6 16,044 8,700 

Greenport Basin’ & Construction Company... se. cee ese ce cee eee ee ee eee tee ee tee eee 1 73 50 

Qration WRI Woe Dosscc nolo bo podw boob Ebd o Goobonooboba none 500006 bao Diao bo bbe aad 4 arn a too meee bao biobiad 3 18,648 8,400 

ISCAS IBN ado ooo onusdod0esanosenoopUUNhvoDUHDLA
aDO oO UDOT ODOR OD ODOD DU UNUM UO OO dO OO DO UOIOU O00IK R01G00C 2 SO) = = on0000 

endersomGhippitildines’©omparly ap luchenenreraer ener ieee cet reiett tla t itll nt tote enn 4 1,600 u, 

Bl, TRo GENES CWE? 00000 00 aavdoo dod eaoooDEOUE dodDoDGH COO HoCLoOSHOUDHbURHDUDHONODUDUBEDDDOo Oo bo oGHO ES 1 92 125 

JOS Sithyperil Cameo os 00000609 0000906000900000000g0Nd G00 oA HOAs bo bOS00GUaOD ID BOBO OOEDoUdMOd Sd GdODK 2 1,035 Fans 

Johnson Iron Works, Dry Dock and Shipbuilding Company, Inc ............. 6.0.20. e ee fees 7 1,741 30 

Johnson Shipyards Corporation............ win chai ecole Gee cho bode Goleta YO A AUR cree RI voioro's aicénlatclasticeeto 11 13,250 Boe 

IRIS &e TERY, WA oo a00ce0ve0 G0 00 coon DbOR aU DODO UBDNOOnONSOD oD AD OOOO GDaN DU AE OoWOUO Do On DODO US DUDUIDO UNDA 5 3,500 4,500 

Leatham & Smith Towing & Wrecking Company 1 85 3 450 

LA Perms itse Sitpomelbiye Cloymremnleavugadso gee sd900000000000004050 00000 000510005 Bb pip Boao 0b obo DIDO on OD UC 5 20,000 7,000 

Long Beach Shipbuilding Company.............. 6 37,200 12,150 

Los Angeles Shipbuilding & Dry Dock Company 12 68,760 45,600 

IMIECOx; IBWEE, URE FIORAE lo ono po oouono doUo EOD oOo oooUEHoHONaDaDDO OOOO ODUNUnDUOUDUNR’ Nb DO bObM SB oC CObOOD OUR 3 204 320 

IMac onaldpbnpinecning.©ompanl yerirmi centri ra ack r is) re et tte ct letten cleat tke he) No neerneseneeso hss oae DBI te facidstotad de. plete aS er 

Martine Saatiktiare Compenkyooccposcc0sbbousaccubsbnuc0000
0050nn ao bub ODODUOUD HOODEO Ob hour OOOb Ub ObOK 9 22,831 14,750 

Mathis Shipbuilding Comp2ny...................-. Sa AMORA oo ad eichco hatch i ooo oer cta ditt gelubion Piety tie 3 600 2,400 

Merchant Shipbuilding Corporation : 5 
(Cine? WYER looc ooo co cooGon codecs onedodaaraduodudoedovo™ Horo map ob aogoolodo nnn bla Do no gal0l dikios30/0,010 OIG 11 65,780 27,500 

isleyetimem Werilo ooo coco uo unc oo Unba Gude Dn dh pubadgedou code nBgoodNDba noo OOOO bUuOOo OOOO OOM OO 16 92,160 40,000 

MWMernillesteyerstshipbuildinea® onporationpemn nnn meri niieiia eisai tiers letra iat etek ieliek biotin ao tieneel 3 18,000 6,000 

Moore Sip ontieting Cormpen7s oouc0cnanvacvotouodonswo
nduo DONO sDob Odd OMODGOGONDHODG DOOU UO AO DO TODDS ob 10 68,300 29,600 

Neagle BGs Commer on anon neocons ogouecoovndcGagepanunONOn Od sO DUE aoDOO DD OD Ono dae dODO OD ODDO deU DON AK cl 5 DIAN): Bo oO 6 

ING MOITAN SNES, ECs onobovcovccdengovoonooobun 50000000 eMunDs dDDDEA OMA DC OADM OD DO CO UDOD DU ORO EAOODDOD 5 27,000 14,690 



28 MARINE ENGINEERING JANuARY, 1921 

TABLE I. MERGHANT VESSELS BUILT IN THE UNITED STATES IN 1920—Continued. 

NUMBER ToTaL Gross TOTAL 
SHIPYARD C OF SHIPS TONNAGE HORSEPOWER 

New. Work Harbor Dry2Dock) Corporation ..15 ee ce en tee eee eee eC EEE nonce arte 6 11,560 7,200 
New Work:Shipbuildings Corporation £. eh ised eee ee eee eee eNO ee er er dain 13 148,800 113,450 
Newport/Shipbuilding\Gomipany. salssctsdie kc tio a ee eC Ueto nen eee eee ernie 9 , 5,40 
INewporteNewsiohipbuildingscaDryabDock Company. eee eee eee een CECE EEE eerricr 5 47,284 23,400 
INOW lke Gubgoy oynetletonye Ke IWyay ID's COGAN. oo 5000000000000000005000500000 000050 0a DD DO EDAD OD DOCU OEDODNES ree he Mb iota. tes 1) “Smon ds 
Racific}Coastishipbuilding’Companymine eee ee nee ee eee err ee Ee oeock 4 37,600 12,000 
Pacific)! Marine!& Construction’ Company... <class Ripe en oe rian eee Be IEE ee nn EEE enere 2 12,972 5,600 
Pensacola{Ship building (Companys 05 oh scissor eee Seer eine teens 10 54,000 33,000 
doe gicaie) Cs bn br cen han terra. bo Gacdobcsrodde ne MLemEe noone bo dodd uu oaoobo noe obeooduG0s 1 TOS saul eee 
Pusey & Jones Companyie sac oc syevoeie vine ioe ee Oe Oe enn One EOE REECE ene 12 56,840 26,450 
James }Rees (8! Sons Companyeiite-.1cieccilci Ol cee Oe ee Oe e eC E LO EOE PEEL OO EEE OeEE 2 310 324 
GID) Ryan Se Som ie oes eve ceyay eens «iclepa elias oie 75 Aa Oe Ooo en CE rte OUT ae eee nore ne ries 1 37 O eR RT Sos 
Saginaw Shipbuilding Companyr. au). Sis occ ere eee oe Cen LSE eee BORE EEE ee OLE 6 25,500 9,000 
Schaw-Batcher!Shipbuilding|Gompany.-ee chan ee enna eee Steen erento 6 52,800 16,800 
Southewesternt Ship biildinga© orp ari yan eta aetna aa Ter 8 46,054 20,600 
Standard|Ship buildings Corporation tee ee eee ee ner eee norte e eee Eee eee eee rer 5 18,874 10,500 
S15 EGE Sitti terre Cup ewhy 5 0600600600 00000000000000000b0000000000000050009009000000000000005000000 1 2,500 1,400 
Sib 1eSia Syatp aj rtie they? CoyMEIN7o 8 6000000000006 000060005000006660000200000000G000000900000000000000000000 1 2,500 1,400 
GaMeStandiferl Construction; Corpora tion ene eee ener reer Ene nen eee Ore EEE rE 6 487,000 153,000 
statenjisland!Shipbuilding’Companyssen ne ter ene ne een eee eer 9 ,22 1,00 
Stockton; Vards, Tact) cis shea e Car aaron eee eee eet eee EEE eee 2 216.0 OT: 
AD: Storey Shipyards: jo. 24h he sen Cn On ee an eee eer hate ian Ce DE EEE E ne a eEeee ner 4 S00 ee cers 
Submarine ‘Boat ‘Corporation 2 oi oe cies oe eee ann ne nantes = Cen Eee Ee eee 42 148,890 90,000 
Sun Shipbuilding Company yy sisrysssceroeicia sea a eT SECA ToS ie aton LIC 14 92,800 42,000 
Tank: Ship Building ‘Corporation 0 cio oecc nie ee ee ee nie nL EEO OEE Cerne 8 5; 000 SEE Ryley 
‘Tebo Yacht: Basin’ Company: sa ac eieavs 27 oo OM Pe aia Seeat eel elclice Set Rr EE OS ae ears 3 6,950 3,650 
Texas Steamship Company. iccevccn ye aiccc oso ee Oe eT aE anne nae, core Ae a eee 5 30,315 13,000 
LoddbDryaDockie1Construction(©orporation Spee ee eee Eee erento eee eee ee eer nrore 8 38,400 20,000 
Toledo Shipbuilding \Gompany; aie 2s. se cian een ee Or Eee tn oa Ee eo eee eee Eric 7 17,913 10,500 
BOA 311 ood Ri Ne a See aE 7S Oe Vai. tn ea eNO Eae Mh oa do bh obotcs.ocs0odoaee 2 600  ...... 
Union Construction Company, sans. cee eee nnn en ane eG BEE LEE EOE eneren ern 6 32,825 15,300 
Wyston Stymie ins Comes 750000000000000090000000909000000000000009090500008 Pee eden aucconed ed eae 5 32,200 10,600 
Virginia Shipbuilding Corporation........ 5 30,300 14,000 
Chas Ward Engineering “Workestiwsye csc. ce ee ee eee eae LA Caner oe eter Se 1 757 1,800 
Western Pipev&iSteeliCompanyiiaccicts dens tesco en oat et nae a nae OO eee ecient 8 70,400 22,400 

*Yards also engaged on Naval Construction (Table IIT). 

TABLE II.—MERCHANT VESSELS NOW UNDER CONSTRUCTION IN THE UNITED STATES 

NuMBER OF ‘TOTAL GROSS TOTAL 

SHIPYARD SHIPS ‘TONNAGE HORSEPOWER 

American Bridge(Compa ny i sine ciyeis cision eae Lo CO ne ee nO Sed AEE CEC ci ras 62 26,300  — ...... 
(Asriericanvinterna tional Shippitil dined ©orpoca tore iene nse tetee risers 7 56,000 17,500 
Anchor Shipbuilding Company. nccnciaes sce eee ee eT nae te Caer e Ae ee ee iee? | StiaIR SoR 300 
BaltimoresM Lys ocksierShip butldines Compal yaar rarnn narra ener tere arene ne rte eer nn nae 6 42,002 13,250 
Bateon Works, 1 07 eee in en RCs oie Syn OY od Gn U CDE iemtinido co0d6 6o.0co000 bondHaodod 1 6,250 2,400 
ethichem (Shipbuilding (Corporation® 2...) Spee eee ee ee on ne Een ee eiraerate 

Fore River Plant aa Ne eer en rn re nese eee inane ee een ORME Ss oo ca one ono oto Muto COUS if 99,060 24,800 
Harlan Plan thes ove occ c:clovn Soies sics Manet Noh oe heer een neo Ce Cee eee 3 24,400 7,800 
Moore Plant Fe sss caieo 1d che eee cesta he SO Ee Sr eeeeihe oe eee ee en Ee Oe Ete 2 1,500 1,400 
Sparrows MPoint 5 sco steerer ee ee ee 13 170,020 91,500 
Wnion Plant (Potrero) oe cissciscieels fii are ee Oe elo ee eee ee eee I Cen ae 1 10,100 2,800 
Wnion Plant (Alameda), oafjJ80-1.h-.c. yee roe REI Soe IESIS uy chaise nS Pe a 10 118,000 28,890 

Cambridge: Manufacturing ‘Company... tone a ba erecta Ee EEE ECE none 4 500 nee err 
Chickasaw) Shipbuilding (8 Car’ Compan yi <2. see meanest oan re ew 8 45,488 24,800 
Hrancisi\Cobb) shipbuilding (Company. arate eet ae Ounieee ok ant Boer CEE CEE EEE neice 1 2; 5008 er 
(Son ere FG En ire | Shab fn) oyent (bares (CoG AAO so 65 5.0.0095000000000000505000 50nd 00 D0 F0 RD Eda Ob DCO EHHDNOAOEODDAONDNS 3 2,575 1,800 
Walliaml Cram predsonsiShiprecee neinens 1111 ainea Oot pathy eae eee men mene nana een natn na 1 3,350 3.600 
Oscars Daniels ‘Company: .. oc acini once eee oe ne OER of eas Rane eo ae ete Ce eer meee none 4 43,000 11,200 
IMEEM. Davis) & Som; Ines o.5 0200s ee tccsa es che Oe oe Sonne eons eee eak tk Cn OR eo eee rennin 2 WA Sean 
DoulluieeawalliamstshipbuildingsCompat yee een ene een einen ten ener 2 13,202 5,600 
Downey Shipbuilding Corporation aijsc.c steer ee Cee Pe oT Loee cn cSt eau ego eS aI TS 2 4,719 3,000 
DravorContracting¢ Companys (ongineeringmWiOLKSED EpaLeiiellt) seyret terete ite iret eterna ee 24 3,270 500 
DubudielBoat/& Boiler: Works! 3.., cons eee eee en eno ntl eon CU eee Eee Pn Eee orc 2 2,500 250 
HederaliShippuildineaCompa ny peer eee Er nee Rtn een et MERE ART er a en aed ao Os DUES 16 74,750 25,800 
Brye-Hlynn Companys: s isc sis sioiertesicle cca ee ooo OE nas Oe ee EEE EEE een 1 UND ag c'gike 
GreatiWakes| Mngineering Works’: a stoic... 5 oe re ene On EOS EEE CEE EEE Eon il 1,400 ~ 3,000 
GrotomUlronsWiorks)s 04: )ic sche ste yout nesauasoreie ch Oe LSE EE rok tor ak Eee ECE LE Eee ne 1 900 700 
Job Shipyard \Corporation :s:sscscs-hak ve sso okey OOO kT een ROEDER 1 Bile) ca ORR 
ohnsontironyworkseDryaockiandiShipbuildingy©ompan yap Cem re nr eis aint ent ee ne 9 2,977 102 
Johnson(Shipyards! Corporati oninisjcccc.o «ve reese aS Enc eae ene een ROR eee Ctr 4 4,352 980 
Kelley-Spear Company 2 SPANO EP Be bong 
iKyleppurdyelnc eee 4 2,800 1,800 
DLaniteriis'Ship yard aye eas 's veoh scctorsue te lo on asend mere ae Tete ea ee Oe eT tae reihe ca ae a TACT eT IR ein tect Pn Se ER oad wi tl 1) a poh o0 0 
MeathamiéSmithehowine eawireckings Compal Aeon een nee Eerie Ere ree ete EE Enerer reer 1 85 400 
IES IGS ee Ciayalarnrdlebbayen Creygoyeehateyits ghigiggo.o40500009050000000000060000050005000000068690000 900000000000 2 8,000 2,800 
WongeBeachishippuildinguCompanyay nen. ee eee eC en eee oreo 1 8,800 2,800 
ILS AKAD Slrvpooyesiieliays Ce ya IDYeIA!s (CMs 605.0 600000000600000000000000500500000000 505003000000 0005000C 5 37,300 19,000 

SHCSMclouth!Ship building! Company. ccna E eee Eee 1 200 350 
Merchantisohippuilding 1 © orporationy Ghestersy.ar.cl) pemmi tet entertain tte arsine 8 215000 ESOT Ey 
MooreiGhip building /Companiyiae les geic< lo cack eee ee ener Reenter 9 67,300 33,400 
NashvilletBridge Company). sacaeste leis oo coer eee eee nen Oe CEE eer 7 3,000 300 
Newburgh Shipyards nc of. aris crk.s «Siac eke ere ee a eee een 4 11,500 12,000 
ING UCR? Dynz Dios Ge Serhorti stings Cormmepayys 0 00 0000000000000000000000 00500000 060000 G000s000000000000000 4 3,600 2,200 
New Mork?Harbor Dry. Dock Corporation 5. see oe ene eee eee ee eee eee 1 3,285 1,600 
New sYorkiShippuilding*Corporation* =)... 5.2m eee le eee Ree ene 13 121,318 86,900 

- Newport News Shipbuilding & Dry Dock Company* 5 62,100 26,600 
Newport;Shipbuilding (Companys. 8%. ee ania eiceinie ate oo ROE n re en nee eernn 10 14,875 7,800 
Northwest *Bridgey& Iron) Works). /20.5< js... sistas dso Sei eae Go eee eee nn oe an ae O Enon nionr 7 56,000 22,400 
PacificiGoastiShipbuilding i Company... ..<,.\4 cometeme soc t ee ee Eee Oe ee nono erent 4 29,400 9,500 
JamesPRees} &iSons\ Company ccicciamisin ss<ow Siero sie eee ere ee eee eee ee eee Cee eer C reece 2 1,192 1,600 
Gi DRiyamrBel Soman ovctous Gees a oheco vey a: inienc iets kegene oie arts Sere een te eee eee 3 990 100 
South westerniShip building’ Company... ..<. scissor eters oer ate ee oe en nen En CE ener 6 38,797 17,200 
Standard'Ship buildings Corp ora trom sores crete ee ee aT Re en eS 2 11,228 5,700 
Standifer;'GUMBiGonstruction* Corporation Gipyscvcre oye re re nn 4 48,000 12,000 
Staten Island{Shipbuilding{Gompany,.o-.... jane cence nine den ne ee ner nee enn 10 13,356 4,600 
Stockton “Ward Tice p yas sel lacainsent Le ous OMe ele SCL Le oe UOTE Tee ee Tr ae ge il SO) a ad500 
ALD. ‘Story Shipyard yo.) crew ethers 6 an Saget lenis: severe vo oe on Ta enone Gr ne GEE EE Eee Ener Ene 3 GUD: 9 gg 00 
Submarine Boat 'Corporation percents, s\s 1s ccoetaievete a clo soe oe eee CL Ae ee ae re A ne a 5 17,725 7,500 
Tank/Shipbiilding (Corp ora ti ony eteyeissecs ye esse a eet tee a ee ee ee eran Rene eat nee ee 2 850 900 
Tebow Wacht Basin’ Company, nimer siieise rs 0/5 eRe) hee Stele EOS roe aya nee 1 174. O SE Lcy-¥3- 
whexasisteamshiplCompanlyer cee aoe eee eee 8 19,304 6,000 
Todd Dry Dock & Construction Corporation* 1 4,000 2,400 
WnioniConstruction Company. torte tois odie ccspaceenl cia ct eare) bs eee eee nn Oe ee Ee ernie 5 29,319 13,400 
Union Shipbuilding,’ Compan y.ejesispers seis «ss isles se pieieneel ele iel se ae ee een nero enc EEE ee trim eininiciex: 4 26,800 15,000 
Virginia Shipbuilding (Corporationionscscisc scscnic cies nto eee oie ee oO een Eee Cee EE een 1 6,060 2,800 
Ghas.Ward Engineering Works yo 5 cccc wis.o nis, seesw tetas evelete lone ene Oe oe One SSC ne ene Ee eer: er Saeed. yacue 4) beeaOo 

*Yard also engaged on Naval Construction (Table IV) 
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TABLE III.—NAVAL VESSELS ‘BUILT IN AMERICAN PRIVATE SHIPYARDS IN 1920 

NuMBER oF ‘ToTaL TONS TOTAL 
SHIPYARD Sures DISPLACEMENT HORSEPOWER 

Bevin Ingen Wien, IBS oo oo ob on 060 HUD O OO b.OD DOD OS ODO DODO pn bo bd CdD 001016 00.00, pc UG RDO COneINU UIC OO UcUO DOU Rnan 3 3,630 82,500 

Bethlehem Shipbuilding Corporation 
FROLERRAV CLEAR Lar Cpe eR ears re ce araes one) sheet ralishatsrseeesperaptanetedsrsiiereis scrote @eleseel easyer ecst ans Pete hibtois 8 9,191 144,200 

Winton EAE GROERI)) o. odo cnc DO DA bo UD OUD OOHOOODUUOObOb OCOD RDUOOLIDO OS UODUODUDODODODOHODGDUOGDOOOUOOUO 12 13,878 272,400 

(UnionselantaGisdon) Meee ree een ere ee eee er Sire yonsyoneleleyehckerst-kelsteleiefelefeleled eked 12 12,700 324,000 

Whiltinnin Geanyy & Cons Slain G2 hasiae ihietings Compe 7550000 5000000000000000006000000000000000550050000H0C 15 18,450 420,000 
DUH ECCO Let Ge Biter WOTDGs ooccco van 00 00 Dn0D DD DD DODD DOD DED ODOOOO DUD OOOD OND NODGDOU COON OUODNDODODNDD MIE Pk ie AU acres ck stearic: 
Lake My DAEO WHOA? CORT. 0.5 0400000000000 000000000000000000000000000000000000000000000000000000D00000 2 1,675 2,800 
Cony lerdlay 62 Sons Coe oo0000900000000000000000000000000000000000500000000000000000000000000000 1 S5Oh Pit pe ncyeee 
REGINA TTS COMPA 56050 G0 00 00 Co DN 6000000000 0000000000 000000000000 0000 nD OO DOOD DUD OOD DOGG ROG0000000 31 G:000 Raa meaee ort ycioc 
Wer Wed Gitmontichies CoqaeOM oo00650000000000000000000 0000000000 00 OD COOH ODDO OaDEOOD UD HI GOGO OD NOOOON 10 13,500 270,000 
WTO INOS Say owni ching Gz IDA? IDEs COMPA 15000 cbns oo D0 G0 000D 00000000 9b DODD ODDO NDDDHDOSSONNOUGOOUNOO 5) SALA epee ae oe ate 
Chae” IgkyiGl Sitppatileiiags Companys ooooncsc ovo avd NpUDOVODDDDOHONDU DODO ODDO OOH OOD ODNDON ODDO ED UDODOO DOSS 6 6,000 12,000 
Flanksonipsh uildinog © onpOTnsclOLL ee Pr eter ere eee aerate eoielaleloticlareseheletes sie) exele ini cievebsters 5 4,250 1,000 
“ineaGl IDR? IDEs G2 Comsinnraifion Comn@ratOns oo000000000000000000000000000000 000000000000 bbb0 D500 0000 b0IND OO 1 1,125 2,100 

TABLE IV.—NAVAL VESSELS NOW UNDER CONSTRUCTION IN AMERICAN PRIVATE SHIPYARDS 

NuMBER oF ‘ToTaL TONS TOTAL 
SHIPYARD Sures DISPLACEMENT HORSEPOWER 

Bethlehem Shipbuilding Corporation 
INH LEP IBV 5000 00 oa obo SOE OO DUD OOO OU DOOD UG OOD COLEO ED CDSE L CONG EO COR ROO On COOC On ERC Ce rere 23 108,784. 445,600 
Union Plant (Potrero) . 22 23,240 336,000 
Winton THEE (Gb) pbobe cubed obo dbo loud GeO Coon Had aon Ope niecoldooodo poeueroote 7 8,575 189,000 

Witt Cramprorsonsishiprcabneinesbiildines Company eee ere nen nee entree rincnr irene , 7 37,960 506,000 
CnliportiShipbuildinge Compan yee eee ee eae ete loa ralesusvercteorsl ash avsselevere GUD AL eae morta 725 
iLeled Itagnaily OAR Conpeink7s 5.5000 odo obo CuSO be DUOn eens HORB OD Ub ood Gnade oGe GOD CRORES Rar EE Eans 7 6,625 10,200 
New Wok SiyprhGhine CompnariMoago go nada bodonnoodaddobddbiabios Gua ob une coos DOO es OC On one Beanneoes 6 112,750 315,600 
NewpoteeNewstonip bitildinetarDryy Docks Compalyer ee eee reer ee eee eee eee eee een i 8 oethg6) = 8 ngoQ 08 
Rodl Ry Deke & Comeiiciion Comes oo0000000000000000000000000000000000000000000050600000 00000800 3 21,000 270,000 
liition Consinciiion Came. oobavaccodbou nodD pobOboOn bon OsEE OOH eb Obes bobo Gb Ou0e AA OUn san onapbooooonnee 5 7,364 11,400 

TABLE V.—STEEL VESSELS UNDER CONSTRUCTION IN AMERICAN SHIPYARDS, DECEMBER 1, 1920 

Gross ToTaL 
BUILDERS , OWNERS TYPE TonNNAGE No, ‘TONNAGE 

ME CECER 1XOATES COMMA? s 0 400000000000000000000000 Nombre) Carmen? COMPAR] o0565800c000000000000000000 300 3 900 
AmenicanphrdgeCompanyererrer eerie Belillronyworksreee eee ee cee e en acai 600 32 19,200 
ATED 1ITGIED COTTE s 0 000000000000800000000000 Standard Oil Company............ 500 4 2,000 
American Bridge Company. . a U. S. Railroad Administration 900 25 22,500 
MineticanpBridgelCompanyserne eer een ene: 5000 Wh GS. Wee ID PEEMAGTO. 5 so co0d0cg0 000d sob 0NbO 350 =6 2,100 
ATER ITEC COMPETI. 66 40000000000000000000000 CEI Gaal Compe. 6 600000000000000600000000000 575 = 25 14,375 
American Car & Foundry Company Philadelphia & Reading Railroad.............../ o0.0000 Barge 500 1 500 
American Car & Foundry Company AtlantichR efinings Companye een nieninicniciiece Oil Barge 350 1 350 
BaluumoLresD rye Docks\andtshipbuildineg|Compatly eee eae eee eee eee eee ee ELE neers Tanker 6,000 1 6,000 
BelsiT@K IDay Dodss amal Sina tian CerneeRo50060 9090060000000000000010000000600000005000000000000000 Freighter 4,000 2 8,000 
Baltimore Dry Docks and Shipbuilding Company....... ilitils seRene so odis hoo vd.05 Gab o SO Rane nG BERET RDU enS ‘Tanker ; 6,000 2 12,000 
Baltimore Dry Docks and Shipbuilding Company....... itil mensodholbodsd Cooldno 66 OOH TODO OOO ORCC DoOOnD Freighter 2 4,311 2 8,622 
BathylronwwiOrks evry ae see ele ial aarececeratiele GCrowellk&athurlowpropy epee eterna cree reneeelelels Freighter 6,250 1 6,250 
Bathplronwew orks eee pareve orto eae ren eee oleate Crowellf&vLhirlow epee eee eee eareaeeele Freighter 6,253 1 6,253 
Bethlehem Shipbuilding Company- 

Fore River Atlantic Gulf & West Indies Company.............-- .. Tanker 7,800 1 7,800 
Fore River Sinclair Navigation Company....... Tanker 6,600 2 13,200 
Fore River Standard Transportation Company.. 7,800 ‘Tee 7,800 
Fore River .. Standard Transportation Company.............-- = 7,794 2 15,588 
Earlanvelant parmyeticrtiecrs:cts ett cela leicinwst- SuiclaisNavizationl| Companys eer eneneneiiiniiicc ce 7,077 2 14,154 

, EDEN IDES S oo cus adanooatas dono oo cea oenbeS SinclainNavigationsCompanyennee denen cee cca: 4,500 2 9,000 
IMIGEIRS IH EXT cos pbi0g 6 ERO OIRO SnD Oo Dota oUt Standard Transportation Company..............-+++++ 1,200 1 1,200 
IMGoas INET oso cae canoe nDenooec aude ae neemen \W/GsiaE IM Gras BGl IREMRAG|, 5556000000000000000000000 1,200 2 2,400 
SPOR IRD, oo 0 coognoDadebd da anecoe cuenBeeC Ors Quarnyy COmmeim7s oo60000000060000000000000000 13,500 1 13,500 
SEO IRON «oo poop op aa0Db0o0 OO DGGO bo oUdOue Ilfres INAS COMMER, 5 on cons 00000000000000000000 5,845 2 11,690 
SETROGS IRIE. 5'0.00000000000000000000000000000 International Petroleum Company...............-+++:: 13,500 1 13,500 
SS DaLlOwSPLOLn CMe Ener metre een anic Atlantic Gulf & West Indies Company..............--- Tanker 7,800 2 15,600 
SARS IRBs 000 66 0000600000000000000000500C Standard Transportation Company...............----- Tanker 6,900 1 6,900 
SS parrowsPhoin temper icer rine ni eis Standard Transportation Company..............-++:-: ‘Tanker 7,500 1 7,500 
San Francisco General Petroleum Corporation... ..........2+-20++00- Tanker 7,060 1 7,060 
San Francisco Pan American Petroleum & ‘Transportation Company ... ‘Tanker 7,060 1 7,060 
San Francisco... Standard Oil Company of California....../..........++ Tanker 7,060 1 7,060 
San Francisco.... Standard Oil Company of California................--- Tanker 8,650 1 8,650 
San Francisco. . Standard Transportation Company...........--+--+++: Tanker 7,060 1 7,060 
San Francisco AtssociatediOiliConipanyee epee eeieeiiclecia Tanker 7,100 1 7,100 
San Francisco Standardi@iliCompanyJot Californian eieicieineleelileler Tanker 10,000 3 30,000 

Brunswick Marine Corporation ISL IL Syilhinong o Sladwo SHO sino SOB ne Cuan DAT RO DTD Omron o Freighter 960 1 960 
Wm. Cramp & Sons Ship and Engine Building Company Florida East Coast Railway..............+-2++e+eee Freighter 2,406 1 2,406 

m. Cramp & Sons Ship and Engine Building Company Peninsula & Ocean Steamship Company.......... ypoDobS Pass.& Cgo, 2,000 1 2,000 
OscarpDanelsiCompanyen erence: Standard Oil Company of New Jersey..........---+---- ‘Tanker 7,800 1 7,800 
Oscar IDET CoE 000.09000000000000000000000000 IIE 400000 009000000000 00000000000000000000000000 ug 350 1 350 
Downey Shipbuilding Company...................... SyyrGnaen IRASIE Com? 60000000 00000900000000000000 Freighter 33850 11,550 
Downey Shipbuilding Company. 9.5000900000090000060C Mexican Petroleum Company............-. Boognood0poo Oil Carrier 550 1 550 
Dravo Contracting and Construction Company........ United States Railroad Administration..............-.- Barge 273 4 1,092 
Dravo Contracting and Construction Company United States Railroad Administration..........-...... Barge 1,500 2 3,000 

Keystone Sand & Supply Co 200 4 800 
John Eichleay Company United States Engineers.............-.-- 200 1 200 
John Eichleay Company Western Kentucky Coal Company..........- : 200 1 200 
Federal Shipbuilding Company War Departinen thee eee en eee C nr ne nee rert. Barge _ 850 (See American 

Bridge Co.) 
Kearny, N. J Standardl@iliCompanyeeeeeereei eee eeeeieirrtrrts Tanker 10,000 5 50,000 
Kearny, N. J Mexican Petroleum Company...........-+++++++++eee- Barge 450 4 1,800 

Wrrcel Sees Shc warelFsG 550 con 0000 n0000000000000 Freighter ‘ 6,000 3 18,000 
IB uildersirecratetrei eickerete rete tettieteloheseretovctotel ete raUotepelstatose) ePa}s) a/e Freighter 6,869 1 6,869 
WnitediStatesisteelpProdtuctshemeieenielenelsieisiieshebeletelclelsict ete Freighter 6,000 9 54,000 
izpiGMaDeogaoood snub obo aaD ob oboDoUOGo CUO CaUG nb aieS Freighter 6,121 4 24,484 
XU, 6 p00 000000 pS PaWS eter erereher ene oreicketohievehereleleversvete eIay fe Freighter 5,700 2 11,400 
Horace eDOdgserene eee Oe Eo iieieieeiiictkeiierieieriiere St. Yacht 600 1 600 
iBiildersheayee eee eikiiietkelkercterekerKelsel-iate Podoo dskhqyDo 200 3 600 
International Petroleum Company...................4- Tug 100 1 100 
Mae STE CHIR Ol, soo ccandac0 09Gb 0N DKON HODODDOOOOOOO0 Tug 100 1 100 
Inasty Goastphisheriesneee mere eieiaciireritoirint: ‘Trawler 670 2 1,340 
Maxphleischmantey erect rece rehirercrrer aia Yacht 250 1 250 
Ndgargharnuineren pr eee mee i Ore hi Ort tie Aux. Yacht 350 1 350 
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TABLE V.—VESSELS UNDER CONSTRUCTION IN AMERICAN SHIPYARDS, DECEMBER 1, 1920. (CONTINUED). 

BUILDERS OWNERS TYPE Gross No.  Torat 
‘TONNAGE TONNAGE 

Manitowoc Shipbuilding Company................... Atlantic Fruit Company aise eee ee ee ones Fruit Str. 1,600 1 1,600 Manitowoc Shipbuilding Company................... Bitild ers eye eeetevyoenn seca Ee ee a ee Freighter 2,712 3 8,136 MeDougall-Duluth Company seen mee ee enon aT J wlitis 2B ain OS arts eee Sse ee en ene Freighter . 1,580 1 1,580 Merchant Shipbuilding Corporation................... Union Oil Company] (D els) ey ae ee ee pee ee Tanker 6,250 2 12,500 Merchant Shipbuilding Corporation................... American Hawaiian Steamship Company............... Freighter 7,800 2 15,600 Merchant Shipbuilding Corporation................... Shawmut StealmshipKCom parle tena nee Freighter 7,300 2 14,600 Merchant Shipbuilding Corporation................. o| Cacia lene COMER ooon oso baaccudsovnebvoanns _ Tanker 6,250 2 12,500 Mer lleSteyens there eien eee ae BELG es casd te Arelland-ve Mendoza nine (en ane RCO ee eee 300 1 300 Moore shipbuildings©@ompany see ae nan enn MatsonpNiawigationk © Om pally panne en Freighter 9,500 2 19,000 Moore Shipbuilding Company....................... Standard Oil Company of California................... ‘Tanker 3,250 1 3,250 MooretShip buildings Comparly arene ae nae enn Standard Oil Company of California................... ‘Tanker 7,000 3 21,000 Moore Shipbuilding Company....................... acim’ @ile Comp ary eee ae Tanker 7,000 1 7,000 Moore Shipbuilding Company....................... Southernpeacincek@o nip ally pee ‘Tanker 9,600 1 9,600 Moore Shipbuilding Company....................... Vacttum Oil Sompany ied oo he hee on One en nee Tanker 7,039 1 7,089 NGANEGR) Sites, IRS, oc cosnaccooccvceuccosecuns CiyamelSRritith© ompat yaa nnn Freighter 3,000 2 6,000 N@wAayaN Sips, UICcoococcssnccasncoswncacnaas Wintongstl phar Com patiyae ee nena Freighter 4,700 1 4,700 NewserseyaDryeb ocki Compa tiy ser ene asta Coastplishenics seep enn nn enn rT Enna Trawler 355 2 710 Newport News Shipbuilding & Dry Dock Company.... Atlantic, Gulf & West Indies Company ee neatn er 10,600 2 21,200 _ Newport News Shipbuilding & Dry Dock Company.... Standard Oil Company of New Jersey.................. Tanker 13,500 2 27,000 NewsViork!Matbor Dry DockiCorporationny) cee eae ee ae ee eee eee er nen ean 3,285 2 6,570 New York Shipbuilding Corporation.................. PacificeMaillSteamships©Compatly eee ene Tanker 6,800 1 6,800 New York Shipbuilding Corporation.................. Unitedshcuitl Comp anya eee aan Tanker 6,800 1 6,800 New York Shipbuilding Corporation.................. Standard Transportation Company.................... Tanker 7,794. 4 31,176 New York Shipbuilding Corporation.................. Witini songs teamships Com pa liy eee aes Freighter 6,600 1 6,000 New York Shipbuilding Corporation.................. IB il ders nae perin gst cur ieee A ee CEE ee Tanker 6,800 2 13,600 Northwest Bridge & Iron Company................... Swiftsure Oil pbransportationk©ompany nee ‘Tanker 9,000 7 63,000 Pacific Coast Shipbuilding Company.................. Associa teda@ilK@onip ative ieee een nnn nea Motor Tk. 188 1 188 Pacific Coast Shipbuilding Company................. Associated Oil Company............................. ‘Tanker 1,000 1 1,000 Pensacola Shipbuilding Company..................... IVPOrrisPAdlery ac ciel ree ecco at are eee Ret en a Tug 300 1 300 IAT AT Ce ONES COTE oo cba cococucucnscodeoaannac Philadel pHiagce Re eadin cake eee een Pass. Ferry 773 2 1,546 Rice Bros) .bsavt (oe Sees donors, ene Sic ce EAT tICh©OaS CEES LELICS Heir n ean Trawler 400 4 1,600 Southwest Shipbuilding Company.................... Wiuckenbachis teats li pwlyinies een Freighter 6,100 1 6,100 Southwest Shipbuilding Company..................., Uniong@il’CompanyszotsCalifornialeee neni ‘Tanker 8,650 2 17,300 Southwest Shipbuilding Company.................... Anglo Saxon Petroleum Company..................... Tanker 5,600 3 16,800 Southwest Shipbuilding Company.................... Union @ilkCompanysota Californian eee en eae Tanker : 4,788 1 4,788 
Spedden Shipbuilding Company...................... Standardi@OilkCompanyAole Non) eer ae ener Barge 995 1 995 Spedden Shipbuilding Company...................... B itil Orsper tan epee eke ha cero eae Tug 325 I 325 Standard Shipbuilding Corporation................... Ciyamelpieiti ti Com paryan iene Fruit Str. 900 2 1,800 Standard Shipbuilding Corporation................... Eagle Oil Transportation Company..................-- Tanker 5,600 4 22,400 G. M. Standifer Construction Company............... Standard Oil Company of New Jersey................. Tanker 8,250 3 24,750 G. M. Standifer Construction Company............... Lmperia Oi td ieen nz sin Soe i eee eee ‘Tanker 8,250 2 16,500 Staten Island Shipbuilding Company................. Galenaysignalt@iltCompany eee ee nna Tanker 2,500 1 2,500 Staten Island Shipbuilding Company................. American Sugar Refining Company.................... Tanker 4,200 1 4,200- Staten Island Shipbuilding Company................. Standard Oil Company of New York................... Motor Barge 450 1 450 Staten Island Shipbuilding Company................, Standard Oil Company of New York................... Barge 1,200 3 3,600 Staten Island Shipbuilding Company................. Standard Oil Company of New York................... Barge. 420 o) 2,100 
SUbmarineyB oat Corporation mien stir Js TH I5e3 Se Seta ie EMO Go doo ah oan Seon eon Freighter, 3,545 v 24,815 SintshipbaildingsConpa rye eye SunyOikCompanypes-} ee ee ee eee ane Tanker 8,533 3 25,599 SunpShip buildings Conrpary seen Atlantic Gulf & West Indies Company................. ‘Tanker 6,800 a 6,800 SiungshipbiildingsCompar ype enema Atlantic Gulf & West Indies Company................. ‘Tanker 9,000 4 36,000 
Suntship buildings Compan yen nen ae Atlantic, Gulf & West Indies Company................ Tanker 6,700 1 6,700 SLMS Hip bill ditties Comp at i ye nee ne Pan American Petroleum & Transportation Company.... Tanker 6,700 2 13,400 
Sungship buildings Companys ween enn SinclaineNavizationl Company. peer ia ann ‘Tanker 6,700 2 13,400 SUMS hip buildings Compa nyse eee nan Standard Oil Company of New Jersey.................. Tanker 6,800 2 13,600 
SiUMEShipbiildines Comp ati y pe een nn! WniontOiltCompany ane nee eee ier nar ‘Tanker 9,000 2 18,000 
Sung hip piildin ga Comp arly eee een Societe Anonyme d’Oriente d’Industre.................. Tanker 6,800 1 6,800 
SuUnEShip buildinsa Comp ary. pee enn Tidewater Oil Company........... renee ae asa mehanicen 6,800 1 6,800 Siuntshippuildines Compariy eee ean annem nena INGA BOMN MMH IGG S 6 caodcdvaddddadscansbuanene Tanker 6,800 1 6,806 Tank Shipbuilding Corporation...................... Panucose xp lorationk © om Dallyaae eh epee aetna 750 1 750 Tank Shipbuilding Corporation...................... iBeacont@iliCompanyae eee eee eee eee 500 1 500 Tank Shipbuilding Co-poation...................... Siunsetshuel«OukCompaniyp eee eee eee Oil Barge 1,250 1 1,250 Terry Shipbuilding Corporation ee een United States Mexican Oil Transportation Company..... Tanker 5,199 1 5,190 WES COMPS obac covoddoncccodougcccdednucnauches Buildershy. nnn ac oro EE ee i Tanker 6,700 4 26,800 pRexashCompa years. ci eee Builders...... Mot. Tk. 3,500 1 3,500 pexasi Compal ae ann ene ENS Aree IB iitld ers preys eh a eed ee Ee ee ann Gn a a Barge 750 3 2,250 Todd Dry Dock & Construction Company............ Maskatsteamshiph© Onl pany i eatin nnn ens Freighter 3,900 1 3,900 Union Shipbuilding Company....................... Bilil ders) Se anime Oe ane Freighter 7,150 4 28,600 UniontShipbuildinssCompanynee ene nnn GulfpRennings Compatiy peer eran ee Tanker 6,700 2 13,400 WiniontConstrictionk© ompatly inne General§betrolenmiCompanyaneie eee Tanker 7,000 1 7,000 WinioniConstrictionkCompanyere eee een Standard Oil Company of California................... Tanker 7,000 1 7,000 Wonk ConstrictionyCompanyeee nearer ee Standard Oil Company of California..................., Motor Tk. 1,650 1 1,650 WniontConstriictionsCompanyen enna anne Shellf@ikCompanyeeece cee eee eee oto nae ‘Tanker 7,000 1 7,000 Wnion}Constriction’Companyere enn eee anes Angloysaxonsbetroletim’ Compa type eee Tanker 5,600 3 16,800 Virginia Shipbuilding Corporation.................... United States Steamship Compan .././/))1))....2.... Freighter 6,060 3 18,180 
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TABLE VIL—STEEL VESSELS UNDER CONSTRUCTION FOR THE UNITED STATES SHIPPING BOARD DECEMBER, 20, 1920. 

BUILDERS D. W. Torar D. W. 
TYPE TONNAGE No. TONNAGE 

American International Shipbuilding Corporation npr sticoyt bocce be pee oe RAG RE SRM eT eet One SonetER Transport 8,000 5 40,000 ATOR lay Ios Ge Saran ating Compo ooocoanccancsosns cane si suuaandennodcasusorevsvcurecacssesuoe Tanker 10,300 1 10,300 BaltimoresD rye Docks eShip bil dingy © om pat yee nnn nnn! Tanker 6,000 1 6,000 Baltimore sDryeb ocksié4Ship buildings Compa y pennants enna nS eosin einem (= 10,200 4 40,800 Bethlehem Shipbuilding Company: : 
eLarlan Pla th gio isc e ye ieisidia's (els eco ae oe ORE CEE OTE aE Pa POR eg Po Cargo 7,400 1 7,400 Sparrows PointiPla mt 288 co. hee Aa eee ten oe Rech an eae oN Pr ean Cargo & Pas 13,000 5 65,000 
SanjHranciscopPlant a5 acy kUcNs vei so2she ah CRNA eT Ooo Re ptt en Rapa TS ERR TU OO SO Tanker 10,100 3 30,300 San Brancisco ela nt c/s Wet. cy oxnicl Sicha Be it RAEN tole OEE Ee RR Toy UN ILE Og CDE) nt IRE TR Cargo 11,800 1 11,800 Wir, Granny Ge Sons Sitiy Ge Im sS WIllehines Companys ccovonodsssntinacounccsvcdcoavoveduccccucsnccccnuscces Cargo 9,400 1 9,400 

OscarpDanielsxCompa nyc es Se Ne ice oye discos eee a ne eee nn a ND um AE aR OR RENE Cargo 9,500 3 28,500 DoulluteaWalliams\Ship buildings Company. nnn enya nnn en Se ea Cargo 9,600 7 67,200 GrotonPlronWOrks ya. ciao eyes sctatetelg sk POSE Ne ate GT PSPC na a TA gE OHA Cargo 9,400 1 9,400 Hanlong rye ockfeaShip buildin gd Compan yee ene eae msn aetna ens een enn Cargo 5,300 1 5,300 LongeBeachi Ship building }Compan y.) 01)... js: creelate aunties ari ccna rea aE te nat TO ania SLC a TLL TEE Cargo 8,800 1 8,800 
Los Angeles Shipbuilding & Dry Dock Company sith any o2 ae a ee aes eae een ig! Cargo 8,800 3 26,400 osvAng eles) Ship bil dinseeaD nye) Ocka © Om pa ry aanei rant tenet an Cargo 11,000 5 55,000 Merchant Shipbuilding Corporation: : Harrima nv ila mtinsniysyatjver ec, seslsvessics si APyee tana: he Seal See ee ea oe am vs ee Cargo 9,000 5 45,000 Moore! Shipbuilding s@om panty sey Saree coer ee eee te eee re a ee ere ane a nen EAR CO ERI Cargo 9,400 1 9,400 Moore'Ship buildingt Company, eis siete sc tWae GL ice ChCC ET Te nae Eee earn UE et atin OER ee nna Tanker 10,000 3 30,000 Newburgh Shipyards; pre yes g ee se is os SN ae NEU NTe ep te pedo ay ae a ear te a TAG a Cargo 9,000 1 9,000 Newport News Shipbuilding & Dry Dock Company........................... BOUEAG co GUe OOO aUCOED EUS DOS Cargo 13,000 2 26,000 
INewsviorksS hip biildined © onporatiorine) eevee ne Tere eee aetna Pas. & Cargo 13,000 13 169,000 
maciicl Coast Ship buildings Cora pri yaar tet ne me Cargo 9,400 3 28,200 Ruseyg scp ones\Companya (Gloucestersy.a cd) sere yas ny tenn nnn ee a Diesel Cargo. 12,500 1 12,500 Saginaw) Shipbuilding\Compatryeytaris isc yee eee eee erate eat nS Cen Cargo 4,050 1 4,050 
Mirginia: Shipbuilding; Gompan yeep et tik ny evate neki eee een eC ne Oe ann Cargo 9,400 1 9,400 
KiangnanyDocklash ngineeningmvv(orkse(Shiamp fiat sx @ hii a) pepe een nn Cargo 10,000 4 40,000 

78 814,150 



Brace Up, America! Don’t Give Up the Ships!! 
We Have the Ships, the Men, the Money, the Banking 

and Insurance Facilities: Why Not Make Shipping Pay? 

BY C. A. MC ALLISTER 

HESE be “parlous’”’ days we are passing through in 
merchant marine matters. What with head lines in 

the daily papers featuring up all kinds of graft and irregu- 

larities in connection with our shipping efforts; with freight 

rates gone to smash; with few contracts being made for new 

ships, and a general air of depression engulfing us wherever 

we turn, times, indeed, seem bad and the future dark and 

dreary. 
As a youth the writer was taught that under similar cir- 

cumstances, which must come to all at one time or another, 

it is very consoling to consider two things, the first of which 

is how much worse it could be, and the next, how does it 

affect the other fellow? Therefore the object of this brief 

article will be to show that somewhere the sun is shining and 
that things maritime are not so bad as they seem. 

WRONG IMPRESSIONS FROM SHIPPING BOARD INVESTIGATION 

Let us first look into this investigation which has so 

shocked the public. Admittedly it came at a very inoppor- 
tune time, as the daily press just finished up with the details 
of a presidential election and just prior to the many news 
features incident to the opening of Congress, was in a pecu- 
liarly receptive condition to magnify most trivial and ordi- 
nary details of the investigation, which at any other time 
might have drawn a small paragraph instead of flaming head- 
lines. Mr. Average Citizen, as we all know, only reads head- 
lines concerning everything except the small portion of a 
daily devoted to some particular subject in which he may be 
specially interested. Hence, at this writing, in the public 
eye for a fleeting moment or so, everyone connected with ship- 
building, ship operating, etc., must be a low-down grafter. 
How unfortunate this impression is, and also how untrue! 
While the writer would be the last one to condone anything 
crooked in the expenditure of public money and hopes fer- 
vently that everyone who has maliciously misappropriated 
any Shipping Board money may promptly be jailed, there are 
certain extenuating circumstances which must be taken into 
consideration in a just analysis of the Board’s activities since 
its formation. 

The first of these may be expressed by the simile of the 
man who neglected during a long period of fine weather to 
put a new roof on his barn, and then when the storm broke 
rushed wildly to make good his neglect by putting on the 
roof during the worst part of the storm in order to protect 
the goods he had stored therein. Naturally the new roof 
cost a vast sum of money and many of the contents of the 
barn were spoiled or wasted in the process. Almost exactly 
a similar condition existed with our merchant marine; we 
had neglected all warnings and advice for a fine weather 
period of over half a century, and then tried to make good 
that long period of neglect by constructing hundreds of the 
essential ships during two or three years of the greatest storm 
that ever struck this mundane sphere. The result has been 
waste and profligacy, as must inevitably have occurred. So 
let us be frank with ourselves and liken the early efforts of the 
Shipping Board to that far-famed orchestra in a mining town 
theater which gave rise to the story of how their lives were 
saved from the frenzy of the red-shirted miners by the im- 
precations ‘Don’t shoot the musicians, boys, they are doing 
the best they can.”’ In other words, again to resort to musical 
terms, the American people have had to pay the fiddler for 

their own neglect in the past. And it was not alone in the 

Shipping Board’s activities that we have had to pay the 

fiddler—just look at the billions we sank in aeroplanes, 

heavy guns, improvised submarine patrol boats, etc., as the 

result of our national lack of policy and putting on the roof 

after the storm breaks. Let us hope that after all these in- 

vestigations have ceased the thinking public will, in retro- 

spect, put the blame for the greater part of all these short- 

comings where it rightfully belongs—on ourselves. 

Perry GRAFT 

Great agonizing has been indulged in because, forsooth, 

some stewards, chief engineers and captains have secured 

certain commissions or rake-offs on goods which they have 

purchased to operate Shipping Board vessels. While such 

methods are nothing less than vicious, they are but akin to 

tipping hotel waiters, hat holders, Pullman porters and the 

whole gamut of the gentry who hold out their hands for 

something to which they are not entitled. While it is prob- 

able that no similar grafting was indulged in when Noah’s 

Ark was outfitted for her forty-day voyage, simply because 

of the fact that all the inhabitants of the earth were on board, 

it is doubtful if any other maritime expedition or voyage 

since that time has entirely escaped from some form or an- 

other of this pernicious practice. Human nature is the same 

yesterday, today and tomorrow, and the only essential differ- 

ences between our boasted civilization of teday and the dark 

ages are that the engineer has made living more comfortable 

and Christianity has taught us to curb natural inclinations. 

The best that man can do to reform his fellowman is to keep 

a strict watch on the suspected ones; petty graft in outfitting 

ships can thus be kept in check by improvements in purchas- 

ing systems and strict inspections. 

This is now being done to the best of the ability of those 

at present in charge of all Shipping Board activities, and the 

regrettable thing about this whole investigation is that it 

brings out at this time certain shortcomings which occurred 

in the early days when the storm raged the fiercest. After all 

it is probable that these exposures will act like a thunder 

shower in clearing up a murky atmosphere. Let all malicious 

offenders be punished as is their just due, but let us after it is 

all cleared up look to the future, as that is what we are all 

most deeply interested in at this time. 

Suippinc SuHows HiGHEST SALVAGE PERCENTAGE OF ANY 

War INVESTMENT 

Looking forward, then, we have one great consolation to 

be thankful for, and that is, despite the wastage incident to 

the war there is no activity in which the Government engaged 

which can show so high a percentage in salvage value as our 

investment in ships. What we now have on hand cost prob- 

ably twice as much as their market value today. What other 

war expenditure can show a present value of anywhere near 

50 percent. Some of the ships, due to hasty war construc- 

tion, are not up to the standard output of normal times, and 

we had no right to expect that they would be. When riveters 

had to be made out of bartenders. barbers and baseball play- 

ers with only two or three months’ training we have no right 

to criticize the work they did. Fortunately the bulk of the 

fleet, although contracted for and commenced during the 

period before the armistice, was largely constructed within the 
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past two years, when hasty construction was not an object and 
. where the efficiency of the new men drawn into the yards has 
constantly increased. After the undesirable wooden ships 
and the small steel ships are disposed of in the best manner 
possible under the circumstances we will have remaining a 
fleet of American ships that will compare favorably with the 
ships of our competitors, and, in fact, as we had a relatively 
small number of older ships to bring down the average effi- 
ciency it is probable that our entire fleet will be superior to 
any other in the world, as other nations will still have a 
large percentage of the older ships to lower their average 
efficiencies. 

It cannot be denied that freight rates at this time are all 
shot to pieces. They have tumbled over 50 percent in six 
months’ time, largely due to the inexorable law of supply and 
demand. Our principal customers in international trade are 
not yet on their feet in a productive way, consequently they 
have but few manufactured goods to sell us. For the past 
three years our ocean commerce has been largely a one-way 
transaction, as attested by the large number of American ships 
which return to our ports in ballast. Statistics show, how- 
ever, that normal conditions of trade are rapidly approaching. 
Our exports for this year will exceed our exports for the pre- 
ceding year, yet this gain is but small in comparison with our 
rapidly increasing imports as European countries are resum- 
ing output. Based on the ocean trade of today, if the United 
States does 60 percent of its own sea carrying, and even 
with the current freight rates the estimated revenues from that 
source will be over $600,000,000 per annum. This will 
represent a gain in pre-war conditions of possibly a half 
billion dollars in our national revenues. 

NATIONAL REVENUES INCREASED BY SHIPPING 

It has been estimated that Great Britain, the greatest of all 
sea carriers, received as revenues from her shipping in the 
last calendar year approximately $2,300,000,000. It is this 
indirect income which enables that empire to offset what 
would otherwise be a hopeless balance of trade against her. 
Heretofore it has been a great problem for America to main- 
tain her balance of trade with the incessant drain on our re- 
sources to pay interest on American securities held abroad, 
augmented by the millions of dollars spent annually by 
American tourists abroad. Added to those was the incessant 
drain on our resources in payments made to foreign ship- 
owners and marine insurance underwriters in maintaining our 
sea commerce. It has been claimed that it took the entire 
revenue from our cotton exports, of which we have had prac- 
tically a monopoly, to offset these very serious inroads on our 
debit side of the ledger in international trade. 

We therefore approach the new order of world conditions 
with the United States occupying the premier position in the 
world’s financial standing. We have stopped the drain on 
our financial resources because of excessive interest payments 
by purchasing the greater part of our securities formerly 
held abroad and we may reasonably expect the principal na- 
tions of Europe at no distant date to be paying interest to us 
on the enormous loans made to them in the time of their na- 
tional needs. We have our own ships and may reasonably ex- 
pect to keep the bulk of our expenditures for ocean carrying 
and marine insurance within our own borders. To accom- 
plish this latter we must, however, exercise reasonable busi- 
ness acumen, which we are well capable of doing, and re- 
form our ways from the reckless methods which we have al- 
ready fallen into in dealing with our shipping. It is to this 
latter problem which we must apply our best efforts. 

An “ADJUSTMENT” wiTH AMERICAN SHIPOWNERS 
: NECESSARY 

It will be sinful for us supinely to lie down at this juncture 
and say that the problem is hopeless. While we must admit 
at the outset that the expense of operating our ships will be 
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greater than that of our competitors from the simple fact that 
American standards of wages and living are now and prob- 
ably always will be higher than those of any other nation. 
This must be recognized and means provided for offsetting it. 
As President-elect Harding has so ably expressed it, there 
must be an “adjustment” with American shipowners to offset 
the additional expenses placed on our shipping by the re- 
quirements of the Seaman’s Act. 

What form this “adjustment” will take remains to be de- 
veloped. If it must be a direct subsidy, I am firmly of the 
opinion that the American people have become educated up 
to the point where to insure the permanency of our immense 
national investment in ships, and to capture the prize of re- 
taining within our own borders the immense sums to be de- 
rived from carrying the bulk of our ocean-borne commerce 
with its concomitant insurance, even that method will be 
forthcoming from our law makers. Yet it is hoped that with 
the laws already on our statute books in the shape of the 
much discussed Jones bill, this direct subvention will not be- 
come necessary. 

PREFERENTIAL DuTIES CLAUSE OF THE JONES BILL 
The preferential duties clause of this act is possibly the 

way out, and it remains to be seen if the new administration 
will not be able to repeal the treaties, so vitally necessary for 
the proper enforcement of this legislation, without seriously 
jarring amicable relations with the nations involved. Poten- 
tially this method of preference to our own ships is very 
promising. It is by no means a new procedure, as history 
records that one of the first acts of the continental Congress 
was the passage of a measure giving goods imported in Amer- 
ican bottoms a 10 percent preference in tariff rates. It is 
also a matter of history that as a direct result of this prefer- 
ence, American shipping increased over 400 percent in the 
short space of five years. If the present authority for a 5 
percent preference in tariff rates does only half as well, there 
need be no anxiety as to the future of our merchant marine 
efforts. 

PREFERENTIAL RAILROAD RATES 

The preferential railroad rates to be granted for goods 
exported in American bottoms is another very promising 
method of applying this “adjustment” to American ships. 
It will take time to develop just how beneficial these laws- 
will be. In the meantime an era of rigid economies must be 
commenced by our ship operators. 

How OprratTING ExPENSsES Can Br REDUCED 

The officers and men who man our merchant ships must 
recognize that they must do well their parts to make our mer- 
chant marine a success. Their very livelihood depends upon 
it. While receiving the better pay and better board they must 
recognize that it is incumbent upon them to cut out everything 
resembling graft; they must improve their efficiency and 
greatly reduce the onerous repair bills with which American 
ships have been inflicted on account of inefficiency and lazi- 
ness on the part of many of them in responsible positions. 
They must at once recognize the fact that American ships 
cannot comp€te with foreigners, if, in addition to the higher 
rates of pay they receive, they make insistent demands on 
owners for “overtime” in doing work which they ought to do 
during their regular eight-hour shifts. These demands are 
akin to the largess paid to old-time pirates; all patriotic 
American merchantmen should unite in cutting out this ex- 
pense at once. It may have gone all right when freight rates 
were profligate, but in these days and the days to come it will 
no longer go. Let that be the first contribution to the good 
of the cause, on the part of the officers and men operating our 
ships. 

While the greater proportion of our merchant shipping 
must be confined to the carrying of freight, it must not be 
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forgotten that we have made a good start and have a some- 
what pretentious programme in passenger carrying on the 
seas. Already new lines have been started to Europe and 
South America and are giving evidences of success. Other 
lines are to be established to the Orient, and as fast as the 
ex-German liners are reconditioned and the twenty or more 
new ships, originally started as troop transports, are com- 
pleted, they will be placed in commission to carry ocean 
travelers under our flag. 

AMERICAN ENTERPRISE EVIDENT IN PASSENGER SERVICE 

Although this business is somewhat new to us, there are 
already pleasing evidences of American enterprise and brains 
being exercised to make travel on our ships attractive. For- 
tunately for our efforts there is such a shortage in passenger 
carrying vessels that rates are being kept at a very high level, 
in many routes over twice the pre-war tariffs being received 
by shipowners. There are thousands of emigrants waiting 
in Europe to be transported to our shores. Many thousands 
of our own citizens who have not been able to indulge in the 
great American pastime of visiting foreign lands, for a period 
of over six years, are anxiously awaiting the time when they 
may pawn their Liberty bonds and visit the battlefields of 
Europe. Many of them will prefer the novelty of sailing un- 
der the American flag, despite the rigors of a dry passage in- 
cident to our nation-wide efforts at prohibition. 
Anticipating the influx of thousands of emigrants of the 

Jewish faith, one American vessel is already fitted up as a 
Kosher ship and will undoubtedly by this means secure much 
of the Hebrew patronage. 

A novelty, believed to be the first time ever tried on pas- 
senger vessels, is the fitting of moving picture outfits on 
several American ships running to South America. By this 
means it is hoped that the ennui of a long ocean voyage and 
the qualms of sea sickness may be somewhat alleviated by 
nightly reproductions of the latest antics of Charley Chaplin, 
or mayhaps the more soothing acting of Mary Fairbanks. 
In any event, it shows that our American ship operators are 
alive to the desirability of pleasing their patrons. 

Another incident which shows the humane side of our 
new operators is the practice recently adopted by a new 
American passenger line of furnishing each third class pas- 
senger with a neat package containing one day’s rations in 
the shape of sandwiches and like articles of food when they 
leave the vessel. This serves to protect the newly arrived 
until they embark on trains or obtain regular boarding places 
from the ravages of waterfront profiteers. 

In the matter of passenger carrying, American vessels will 
undoubtedly benefit to a greater or less extent from certain 
racial or national prejudices and predilections. For ex- 
ample, the philanthropic attitude of the United States on all 
occasions of national disaster will undoubtedly attract certain 
nationalities to travel under the flag to which they may feel 
indebted for past kindnesses on our part. 

OUTLOOK FOR SHIPBUILDING 

The outlook for new ship construction is at the moment 
admittedly very dark. One prominent shipbuilder recently 
remarked to the writer that if amy one now should even hint 
to him that he thought of building a new ship, he, the ship- 
builder, would probably chloroform him, so that when he 
regained consciousness he would find in his hand a signed 
contract. We are not alone in this sudden cessation of build- 
ing activities, as conditions are said to be even worse in the 
United Kingdom than they_are here. 

Nevertheless and notwithstanding, we undoubtedly will 
soon begin the construction of many new ships of special 
types in order properly to balance our merchant fleet. The 
whole thing appears to hinge at this time on the exorbitant 
costs of labor and materials. We cannot reasonably expect 
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shipowners to load themselves down with new vessels at the 
present high prices and have them eat themselves up with 

depreciation, capital and insurance charges based on such 
high original costs. The commodity prices are tumbling more 
rapidly than they ever went up in a like period. These but 
presage the great liquidation which is bound to occur in the 
labor market in the very near future. Men of vision and ex- 
perience in industrial affairs predict that the month of Janu- 
ary will witness the beginning of the very rapid recession in 
costs of both labor and materials. 

INCENTIVES FOR BUILDING NEW SHIPS 

But a few months of dwindling costs will unquestionably 
bring out a lot of new ship contracts. Plans are already 
completed for at least six large American passenger vessels. 
which will be given out just as soon as conditions warrant it. 
The tax exemption clause of the Jones bill, already taken ad- 
vantage of for the construction of over 300,000 tons of new 
vessels, will be a strong lever in encouraging a much greater 
investment before the next year has passed. Then, too, there 
is the allurement of cheap capital offered to prospective ship 
owners by the authorization of $25,000,000 of Government 
money annually for a period of five years, to aid in the con- 
struction of highly efficient new ships. 

Altogether things are not so dismal as we might be led to 
think in our merchant marine matters. We have made a 

tremendous start and the very momentum of a three billion 
dollar investment in shipping is bound to crush all obstacles. 
We cannot turn back even if we were inclined to be weak- 
hearted. There is just one course to pursue, and that is 
straight onward. We can already point with pride to certain 
phases of the shipping problem which are now well advanced. 
Americans are going to sea in ever-increasing numbers. In- 

dustrial depression on land will cause a great impetus in the 

recruiting of our new ships, and it will not be long before 
we can pick and choose our officers and men from among 

genuine American citizens. We have suffered from the great 
influx of foreigners among our ships’ officers, attracted by the 
higher wages we are paying, and who in the last analysis are 
but camouflaged citizens or Americans for revenue only. 

AMERICAN VESSELS AND CARGOES TO BE INSURED AT HOME 

Thanks to the acumen of certain of our legislators and ma- 
rine insurance leaders we are now in a position, through the 
several operating syndicates of underwriters, to keep the 
larger part of the money paid for insuring our ships and 
cargoes in our own pockets instead of enriching the coffers 
of our very rivals in the shipping business, as has been done 
heretofore. This insuring by home resources is greatly aided 
by the possession of our own classification society, so that we 
are no longer dependent upon our rivals to say whether or 
not our ships are kept in the proper condition to warrant the 
assumption of insurance risks. This very humiliating posi- 
tion in which American shipowners were placed is now no 
longer necessary. Our banks have responded to the demands 
for foreign representation in order to carry on our business 
abroad in a very satisfactory manner to all concerned. 

Taken altogether, our merchant marine future is still 
bright; what we must do is to have faith, “carry on,” and 
economize to our utmost. 

AMERICAN BUREAU OF SHIPPING BULLETIN.—The first 
number of the Bulletin of the American Bureau of Shipping 
will be issued in January, 1921. It is proposed for the 
present to make this a bi-monthly issue. The Bulletin will 
carry statistics of shipping compiled by the Bureau and will 
print special reports received from its surveyors at home and 
abroad. No charge will be made for the Bulletin and no ad- 
vertising will be carried. The service of “A Directory of 
Shipping may be added to the future issues. 



The New Administration Assumes Responsi- 
bility for the American Merchant Marine 

BY WALDON FAWCETT 

Although the new executive administration will not assume control of the United 
States Government until March 4 and the new Congress will not assemble in special or 
“extra” session until the middle or latter part of March, it is possible thus early to ap- 
praise with accuracy the general attitude of the “new management” toward the develop- 
ment of the American merchant marine. Broadly speaking, this attitude may be de- 
scribed as unqualifiedly progressive and constructive. Analyzed from the standpoint of 
the shipbuilding interests, it may be said that, whereas the policy of the new government 
cannot, naturally, be counted upon to beget immediate reaction in the guise of contracts 
for new tonnage, it is impossible to doubt that the more virile Federal attitude will have 
precisely this result during the year 1921. 

N industry that, as in the case of American shipping 
and shipbuilding, waits impatiently in arrested de- 

velopment upon the turn of the political wheel is apt to ac- 
quire a conviction that as soon as a thing is ordered politically 
it is as good as done. Applying this logic to the present case 
there was supposition on the part of many shipping and ship- 
building interests that the national elections in November, 
1920, in effect, placed the seal of popular approval upon a 
fully formulated working plan for the maintenance and up- 
building of the American merchant marine. The fact that 
the President-elect had been for years a member of the 
United States Senate and was supposedly familiar with all 
current merchant marine problems rendered it all the more 
plausible that the new administration should take up the 
reins of Federal control with a definite and detailed pro- 
gramme on the merchant marine, ready to hand. 

NEw ADMINISTRATION Must DETERMINE MARINE PoLicy 

With full knowledge that the confession may cause dis- 
appointment in some quarters, the news must be broken that 
the new national administration has not discounted nor pre- 
digested the problems of the merchant marine. The new 
administration is emphatically, consistently and persistently 
in favor of a legislative and executive programme that will 
attain the ideal of the fullest movement of import and export 
trade in American-built, American-owned and American- 
operated ships. This article of faith cannot be underscored 
too heavily. But at the same time recognition should be given 
to the fact that it has not and could not well have a compre- 
hensive policy covering the details of governmental support 
of the merchant marine. A moment’s reflection on the part 
of the practical captain of the industry will bring realization 
that there are many questions of merchant marine policy that 
can be intelligibly passed upon by the new President only 
when he has the opportunity to come into intimate contact 
with them at first hand. And there are other questions of 
future policy that must of necessity wait upon the trend of 
influencing legislation. Thus the general revision of the 
tariff, the inauguration of the “budget system” for govern- 
mental expenditures, the restriction of immigration and other 
projects that are in prospect will all have direct and indirect 
bearing upon the merchant marine issue, though precisely 
how remains to be ascertained. 

Instead of feeling impatience that the merchant marine 
policy of the new administration unfolds slowly, the ship- 
building and shipping industries have reason to be pro- 
foundly grateful that the newly elected President holds un- 
shaken to his intention, reiterated time and again during the 
campaign, to do everything within his power to extend and 
promote the best interests of the merchant marine. Cynics 
may have been prone to regard these assurances as the fine 

promises of which a political contest is provocative. And, 
indeed, history records numerous instances in which presi- 

dents have departed from the ideals to which they swore 
fealty when in quest of votes. In the light, therefore, of the 
demonstrated frailties of human nature, it is reassuring to 
find the President-elect, at the hour of his return from a 
voyage to the Panama Canal, where his mind has been much 
given to maritime problems, pledging anew the consecration 
of his public service to the winning of the desired destiny 
for the American merchant marine. 

HARDING Favors GOVERNMENT BACKING FOR SHIPPING 

Speaking thus, at the threshold of his career as chief 
magistrate, Mr. Harding said: “I, want to see America the 
greatest maritime nation on the face of the earth.” Referring 
to the opposition to the principle of ship subsidy he charac- 
terized as “utterly blind” the men of both political parties 
who have been antagonistic to that prerequisite of an adequate 
merchant marine. Signalizing his own allegiance to the ideal 
of governmental backing for shipping enterprises, he re- 
marked: “If the LaFollette Seamen’s Act represents the 
conscience of the American people, and I believe it does, then 
the American Government ought to step in and share the 
burden it imposes.” Finally he declared: “What I want for 
America is that the ten million tons of shipping built in haste 
during the war shall be turned over to private management 
under Government encouragement.” 

On the authority of men close to President-elect Harding, 
it may be said that the prospective incumbent of the White 
House is the more content to rest, for the time being, on a 
broad, general policy of encouragement for the American 
merchant marine because he feels that there is now on the 
statute books ample law to accomplish most of the things 
that are needed for the upbuilding of the merchant marine. 
Mindful of the fact that the Republicans have been in control 
of Congress for the past two years, Mr. Harding is well con- 
tent to take the existing laws as a foundation for the structure 
that he hopes to rear rather than to start anew building from 
the ground up. Moreover, it must be remembered that Senator 
Harding was a member of the upper house of Congress during 
the formulation and passage of the Jones Merchant Marine 
Act and had his part in that task. His attitude, therefore, 
toward the existing Merchant Marine Act is much the same 
as it is with respect to the recently enacted laws for the regu- 
lation of the railroads—laws, by the by, that have more appli- 
cation to maritime interests than some of us realize. 

Jones Act To BE GIVEN A TRIAL 

As transmitted by the counsellors who are closest to him, 
the conviction of the President-elect is not that the Merchant 
Marine Act is all sufficient and conclusive but rather that it 
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affords a working basis from which only minor digressions 

_ should be necessary. It may be desirable, when the law has 

had a thorough working test, to supplement or amend or am- 
plify its provisions. But the incoming chief executive is un- 
derstood to share the sentiment of the author of the Jones Act 
and many other national legislators that the merchant marine 
statute enacted in the spring of 1920 has had virtually no 
chance to function as intended. The delay in the appoint- 
ment of the full membership of the Shipping Board, the re- 
fusal of President Wilson to carry out certain provisions of 
the law, and other untoward circumstances are regarded by 
sponsors of the statute as having modified if not nullified the 
authorization of the Jones Act. Hence the disposition on the 
part of the powers that be in the new administration is to 
have additional merchant marine legislation wait upon dis- 
closure of a clear need for that legislation. 

While there is virtual agreement on the part of the new 
executive administration and the leaders of the 67th Congress 
that what the American merchant marine requires is not ad- 
ditional legislation but existing laws properly applied, there 
is no such unity of sentiment regarding the central machinery 
created to carry out the will of the Government in the ship- 
ping field. The future status of the Shipping Board is fully 
as problematical as it has been painted in recent numbers of 
MarINE ENGINEERING. Indeed, if anything, it has become 
more conspicuously the butt of controversy as a result of the 
charges of corruption and incompetence aired sensationally 
this past few weeks before a special investigating committee 
composed of members of the House of Representatives. 

Immediately following the passage of the Merchant Marine 
Act there was manifest on the part of the dominant party in 
Congress a disposition to afford the Shipping Board, as it 
should be forthwith constituted, every opportunity to “make 
good.’ The law makers most responsible for the Jones Act 
went so far as to express willingness to accept in good faith 
a Shipping Board dominated by men of opposite political 
affiliations, if the President would “make good appoint- 
ments.” This spirit has, it may as well be confessed, to a 
considerable extent, disappeared. The long delay on the 
part of President Wilson in naming appointees to the Board 
and divergence of opinion as to the qualifications of some of 
the men selected have operated to impair to some extent that 
spirit of co-operation. 

FUTURE OF THE SHIPPING BOARD IN DouBT 

With the presence of new irritants, we find Congressional 
sentiment arrayed in three attitudes of mind, and at this 
stage there is ample room for conjecture as to which will ulti- 
mately prevail. First, there is the school of thought that 
favors acceptance of the Shipping Board as at present con- 
stituted. Second, is the sentiment that seeks retention of the 
form of the Shipping Board but the reorganization of its 
personnel as soon as the new President can make appoint- 
ments. Third, is the spirit of insurgency which seeks the 
abolishment of the Shipping Board as an institution and its 
replacement by a department of the Government, under the 
direction of a Cabinet officer, devoted to the merchant marine 
and to such regularly constituted activities of the national 
Government as bear intimate relationship to shipping and 
shipbuilding interests. The strong preference of President- 
elect Harding for the adjustment by compromise of all con- 
troversial questions of policy renders it likely that this ques- 
tion of the form to be assumed by the administrative ma- 
chinery of Uncle Sam’s merchant marine “annex” will be 
disposed of in a manner designed to leave opportunity for the 
minimum of friction. 

While the policy of the new administration toward the 
merchant marine has thus been assuming form, the Shipping 
Board, mustering for the first time its full complement of 
members, has grappled with a problem, consideration of 
which has caused to stand out in clear relief the need, in a 

MARINE ENGINEERING 35 

neglected quarter, for co-operation for the fulfillment of the 
dreams of an American merchant marine. ‘The ideal that 
has been held up as desirable is an equitable distribution or 
apportionment of commerce among the several American 
ports and the steamer lines operating from these ports, It 
has focused attention as an important objective, thanks to the 
consideration by the Shipping Board of a plan to give effect 
to Section 28 of the Merchant Marine Act (known as Public 
Law No. 261 of the 66th Congress, Second Session). ‘This 
act was approved June 5, 1920, but the operation of the 
section in question was suspended until January 1, 1921. 
The further suspension of this provision of the law, in- 
definitely or for a period of six months, has been the subject 
of earnest pleas to the Shipping Board by representatives of 
commercial bodies and other interests on the Pacific Coast. 

ENFORCEMENT OF SECTION 28 

As our readers are aware, Section 28 is the “heart”’ of the 

’ Merchant Marine Act in so far as it is the intent of that act 

to confine the American export and import movement to ves- 
sels documented under the laws of the United States. From 
the time the new statute was approved the Shipping Board 
has declared that it discerned, on the part of foreign shipping 
interests, and particularly those operating from the Pacific 
Coast, an effort to provoke opposition to this provision of the 
law through threat to divert foreign carriers from the Amer- 
ican ports on the Pacific to Canadian Pacific ports or to 
United States ports on the Atlantic or Gulf coasts. 

The debate and the alleged campaign of propaganda, pro 
and con, which has grown out of this situation on the Pacific 
Coast has made the purpose and prospective effect of Section 
28 even more of a controversial issue than it would otherwise 
have been. The situation has been further complicated for 
those in authority at Washington by the fact that Pacific 
Coast interests have shown no spirit of unity. Interests at the 
north Pacific ports, that have been articulate, have vigorously 
opposed the enforcement of Section 28, whereas interests in 
Los Angeles have been equally emphatic in endorsement of 
the letter and spirit of the section. Ostensibly, only Pacific 
Coast interests are concerned, since it 1s only on the Pacific 
Coast that there are effective the differentials created by the 
special “export and import rates.” Far-sighted students of 
the situation suggest, however, that shipping and shipbuild- 
ing interests on the Atlantic coast have more reason than they 
realize to give heed to this issue in that, should the foreign 
vessels in Pacific commerce be diverted to the Panama Canal 
and thence to Atlantic and Gulf ports, the additional ton- 
nage would impose extra responsibilities upon port, terminal 
and ship repair facilities that could not fail to have effect. 

In recent conferences with the spokesmen for Pacific Coast 
interests the Shipping Board officials have found it necessary 
constantly to emphasize the fact that they are permitted to 
exercise their discretion with respect to Section 28 only in 
the event that it can be demonstrated to them that there is not 
available in a given quarter or on given trade routes adequate 
tonnage to care for the traffic that exists. Congress had in 
view that its move in behalf of the upbuilding of an Amer- 
ican merchant marine should not, however worthy its intent, 

operate to restrict commerce coming or going. Accordingly it 
requires the Shipping Board to certify to the Interstate Com- 
merce Commission and the Commission to suspend the pro- 
visions of the Section where American shipping facilities are 
inadequate. It was in accordance with that reservation that 
Section 28 was held inoperative throughout the calendar year 
in which the new law came into existence. 

To the dismay of Shipping Board officials most of the 
representatives of shipping and shipbuilding interests and 
spokesmen for commercial bodies who have, at the close of 

the year, appeared to press their views with respect to the 
permanent policy to be formulated under Section 28 have 
shown a disposition to discuss the question whether there is 
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justificaticn for the presence in the law of that significant 
section. ‘The Board has found it necessary to admonish al- 
most every person who has sought a hearing that this is not 
the point at issue. Broadly speaking, the Board has no al- 
ternative but to enforce the law since it is the law. The only 
element of doubt arises from the question whether the time is 
yet ripe to apply the new exactions. And just here it may be 
added that the Shipping Board has never had any contempla- 
tion of a sweeping application of Section 28 to all trade 
routes. All that has at any time been contemplated was the 
inauguration of the preferential system with respect to certain 
ports. 

Is THE SUPPLY OF AMERICAN TONNAGE ADEQUATE? 

The crux of the matter then is the question whether or not 
the supply of tonnage of American registry is ‘‘adequate,” 
inadequacy of tonnage being the only allowable excuse for 
suspension of the requirements under Section 28, and to this 
conundrum the Shipping Board has sought to confine the re- 
marks of its volunteer advisors, although the concentration 
has not been attained without some difficulty. Meeting the 
limitations of the discussion, the spokesmen for commercial 
bodies have insisted that there is in fact a shortage of Amer- 
ican tonnage on the Pacific Coast, at least with respect to cer- 
tain classes of traffic, and that inasmuch as it cannot be 
definitely predicted when this shortage can be overcome the - 
suspension of Section 28 should continue, with an under- 
standing that at least six months’ notice of enforcement would 
be given in order that all interests affected might have ample 
opportunity to adjust themselves to the contemplated condi- 
tions. 

Maritime men will not miss the fact that in this debate on 
Section 28 it is the principle of the preferential on the export 
and import rate that is in reality on trial. Interest in the out- 
come on the part of various elements on the Pacific Coast is 
obvious and immediate. But in reality there is in this issue 
a deal of significance not only for the shipping and ship- 
building interests of the country at large but for the entire 
transportation industry, because weighing in the balance is 
the policy that apportions, allocates and distributes the avail- 
able aggregate traffic among the several United States ports 
without too fine a regard for bare economies as represented by 
the length of rail hauls to the respective ports. It has already 
been disclosed that, if the “base ports” of New York, Phila- 
delphia and Baltimore have only what might be termed a 
negative interest in this issue, the south Atlantic and Gulf 
ports have an interest second only to that of Pacific ports. 

DISTRIBUTION OF TRAFFIC AMONG TRANSCONTINENTAL 

RAILROADS 

The whole discussion is most opportune because there im- 
pends an effort to perfect the system of export and import 
rates as designed to bring about, among other things, a 
balance of traffic among the transcontinental railroads of the 
United States. It may be recalled that, during the war, the 
United States Railroad Administration threw overboard the 
system that had been worked out by the railroads to equalize 
traffic. The post-war revival of the old programme was in- 
terrupted by the general increase in railroad rates a few 
months ago. This made necessary a revision of all tariffs 
and this is yet far from accomplishment. However, in recent 
conferences at the Shipping Board—conferences in which 
traffic managers of the leading transcontinental railroads were 
participants—it was made clear that sentiment is rapidly 
crystalizing in favor of a system of “equalizing” rail rates 
as the only adequate medium for the distribution of traffic 
in proper proportion among all the ports of the United States 
that are entitled, by geographical position and port facilities, 
to share in her commerce. 

Out of a rich experience as Director of Traffic of the 
United States Railroad Administration in the war period, 
Vice-president Chambers, of the Santa Fe system, has coun- 
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seled the Shipping Board that only by co-operation can this 
route to the development of American commerce be traveled in 
safety. He has urged avoidance of all embargoes and ex- 
pedients to force traffic—the arbitrary policies that inevitably 
injure certain interests and provoke antagonism. Instead, 
this railroad executive, whose sentiments have been fervently 
echoed by others, urges that a system be worked out by ail 
interests—carriers, shippers, shipbuilders, merchants, etc.— 
making common cause in a conciliatory spirit. 

In the name of the San Francisco Chamber of Commerce 
it has been urged upon the Shipping Board that a conserva- 
tive policy be at all times pursued in the enforcement of 
Section 28 of the Merchant Marine Act because of the diffi- 
culty of diverting a “‘trend of traffic,’ once established. It is 
obvious that a traffic movement, once started in a given direc- 
tion, will, if other things be equal, tend to stay there. Ap- 
plying this moral, the San Francisco representatives have 
argued that, if virtually the entire export and import move- 
ment of the United States be concentrated at a few gateways 
on the Atlantic coast, it will ultimately come about that 
American ships on the Pacific, operating from Pacific ports, 
will be left without cargoes. In this same connection much 
has been made of the contention that a certain proportion of 
the commerce to and from the United States will be able to 
defy the full force and effect of Section 28 owing to the close 
relations that exist in certain foreign countries between the 
governments, the manufacturers and exporters, the bankers 
and the ship-owning interests. A vice-president of the North- 
ern Pacific Railroad has told the Shipping Board that as a re- 
sult of the “community of interest” that exists in certain ship- 
owning countries the business that is brought under control 
through this team work will follow their ships wherever they 
may go. 

More AMERICAN TONNAGE NEEDED ON THE PACIFIC 

As for question of the adequacy of available tonnage on the 
Pacific, on which consideration hinges the future policy of 
the Shipping Board under Section 28, the best information 
that has come to the Board is to the effect that there is not 
American tonnage for all traffic. ‘There is pretty general ad- 
mission of the fact that United States tonnage may be found 
for all slow-moving cargo offered at this time. But for the 
cargo that requires speedy transit—virtually the equivalent of 
passenger service—the United States documented Pacific fleet 
is declared inadequate. As will be appreciated, moreover, 
this is an exceedingly important element of Pacific commerce. 
It involves the movement from the Orient to the Occident of 
tea, matting and, notably, silk—commodities of high valua- 
tion where the interest rates and insurance rates render time 
of passage a first consideration. The claim that silk does not 
at present find adequate tonnage on the north Pacific, in con- 
junction with the fact that on December 1 passenger accom- 
modations were represented to be booked up to March 1, has 
been offered in support of the contention that there is a serious 
lack of a certain class of tonnage. On the other hand, dissent- 
ing opinion has suggested that silk might be handled in ships 
less speedy than those usually considered in connection with 
this traffic. The judgment of the Shipping Board with re- 
spect to its future policy has also been swayed by the fact 
that it has plans to place in service on the Pacific an increased 
complement of precisely the class of vessels that are repre- 
sented as most lacking. 

REMEDIES FOR CONGESTION IN PorRTS 

The situation that has developed on the Pacific seems. 
bound to lead, ultimately, to the raising of the broader ques- 
tion of what policy will be followed, under the new adminis- 
tration, in enforcement of Section 8 of the Merchant Marine 
Act. This is the section which deals with the promotion, en- 
couragement and development of ports and _ transportation 
facilities in connection with water commerce and which em- 
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powers the Shipping Board to go in quest of remedies for 
congestion of commerce in ports. ‘There is one school of 
thought in official circles which holds that the Shipping 
Board may go ahead fearlessly in enforcement of Section 28, 
confident that any threatened diversion of traffic such as has 
been feared by Pacific Coast interests may be corrected under 
Section 8 by recommendations to the Interstate Commerce 
Commission with respect to the direction or compulsory diver- 
sion of traffic. A contrary opinion holds that whereas such 
dictation might be acceptable in an emergency, such as arose 
during the war, permanent “‘orders” in time of peace for the 
artificial movement of commerce would be bitterly resented 
and opposed. Out of the discussion that has arisen is likely 
to come an indication of the extent to which Section 8 of the 
new law may be employed to checkmate foreign shipping 
interests that may attempt to dodge or practice retaliation for 
the provisions of the Merchant Marine Act. 

EFFECT OF TARIFF REVISION 

Of all the policies of the new national administration it 
is doubtful if any be of greater consequence to shipping and 
shipbuilding interests than those to be expressed in a general 
revision of the tarifi. The influence might at first glance ap- 
pear to be indirect, but it is potent and far-reaching neverthe- 
less. It goes without saying that if the vessels of the Amer- 
ican merchant marine are to be operated at a profit they must 
be assured cargoes in both directions at every round trip, and 
upon this condition of operation the tariff policy of the na- 
tion will have important bearing. Similarly, it requires no 
stretch of the imagination to discern a connection between 
tariff policy and the preferential treatment for American ves- 
sels in the matter of Panama Canal tolls to which the new 
administration stands committed. Finally, it is plausible that 
the future tariff policy of the United States may be a factor 
to be reckoned with in the new status in international trade 
should there be carried out that provision of the Merchant 
Marine Act which contemplates the abrogation of commercial 
treaties or portions of treaties now in effect between the United 
States and various foreign powers. 

With the thought that shipbuilders and shipowners and 
operators may conceive themselves to be parties at interest in 
a revision of the tariff, it may be remarked that it is none too 
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early for action 1f the sentiment of the maritime industries is 
to be made a matter of record for the benefit of the law 
makers who will be charged with the task of revision. While 
it is well understood that the actual revision waits upon the 
initial session of the new Congress in the spring and may 
not be completed ere the autumn of 1921, the preliminary 
hearings, wherein business sentiment is given opportunity to 
register its wishes, will be carried on during the first three 
months of the year. These hearings reveal a sharp cleavage, 
even within the ranks of the Republican party. On the one 
hand there are the “high protectionists,” so called, who seek 
to “protect” American industry by as high a tariff wall as 
may be reared. ‘The sentiment for customs duties that would 
be all the traffic would bear also finds sympathy with those 
persons who would fain raise as large a proportion as possible 
of public revenue by this “indirect tax.” Opposed to this 
view, apart from the dissenting voices of free traders, is the 
sentiment of a considerable contingent in Congress whose 
members are in sympathy with the policy of ‘“‘protection’’ but 
who hold that if work is to be found for American cargo 
ships and outlets are to be had abroad for the surplus prod- 
ucts of American factories it will not do to crimp the pur- 
chasing power of foreign peoples by raising against them a 
tariff wall so insurmountable that they will have no oppor- 
tunity to sell their products to the one customer that is in the 
best position to buy. 

Awaiting the will of the new administration, but with a 
fate difficult of prediction, is the “‘free zones in ports” issue 
as expressed in the pending bill “to provide for the establish- 
ment, operation and maintenance of foreign trade zones in 
ports of entry of the United States to expedite and encourage 
foreign commerce.” It has been assumed in some quarters 
that because this proposal has been endorsed by the “low 
tariff’ advocates it should have scant chance for approval 
in the hands of an administration avowedly committed to 
protectionist policies. However, there appears to be sufficient 
Republican support for the free-zones-in-ports proposition to 
bring it out of the Commerce Committee and before the 
Senate, and if it should appear that the project would con- 
tribute to the upbuilding of the merchant marine, the propo- 
sition is almost certain to be heard from in one guise or an- 
other. 

The American Bureau of Shipping 
Our Own Classification Society Whose Interests 
Are Those of the American Merchant Marine 

CTING President Homer L. Ferguson, of the American 
Society of Naval Architects and Marine Engineers, in 

his address at the banquet of that society held recently, stated 
that one of the feats already accomplished in our nation-wide 
efforts at the rehabilitation of our merchant marine was the 
building up and establishment on a firm foundation of an 
American classification society, the American Bureau of 
Shipping. 

This desideratum was early recognized as one of the prin- 
cipal obstacles to overcome in the renaissance of our ocean 
shipping. Without it we would still be dependent upon the 
classification facilities of our leading rivals in shipping, in 
order to aid in accomplishing that vital concomitant of a 
merchant marine, a successful marine insurance system con- 
trolled within our own borders by American companies. 

A group of the leading American shipowners, marine un- 
derwriters and shipbuilders early in 1916, after debating 
various ways and means of accomplishing this object, de- 

cided that the best method of procedure would be to revive 
the then somewhat somnolent American institution known as 
the American Bureau of Shipping. This organization, char- 
tered by the State of New York, had then been in existence 

for nearly half a century, but on account of comparatively 
small needs incident to an inconsequential merchant marine 
had very limited facilities for undertaking what was then 
seen by these men of vision, the classification of the immense 
fleet necessary to put the United States on the map as a con- 
tender in the ocean carrying trade... Donations of sufficient 
amount were immediately forthcoming from the patriotic sup- 
porters of the necessary reorganization, and Mr. Stevenson 
Taylor, a man well known and respected in the shipping in- 
dustry, and who possessed the necessary qualifications for 
this great undertaking, was unanimously agreed upon to head 
the organization. How well he, with the patriotic backing of 
many leading Americans, has succeeded in the task was well 
expressed by Mr. Ferguson in his speech. 
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Overcoming almost insurmountable obstacles the organiza- 
tion was built up to such a point of efficiency that the United 
States Government, by Act of Congress approved June 5, 
1920, gave it recognition and declared it to be the official 
classification society for all branches of the Federal Govern- 
ment. It also, by the same act, placed two representatives, 
one from the Shipping Board and one from the Department 
of Commerce, on its executive committee. 

As a result of all these efforts this society is today capable 
of furnishing recognized and reliable classification in this 
country for all American-owned vessels, without recourse to 
the classification agencies of our foreign competitors. Its 
surveyors may be found at all the larger American seaports 
and at all places where ships are built or ship material is 
manufactured in this country. 

Now that the great rush of shipbuilding in this country 
has subsided and we are about to enter upon normal condi- 
tions in all branches of industry, the managers of the society 
are engaged in perfecting various details which a national 
classification society should undertake in order to make it of 
the greatest value in building up our merchant marine in all 
its branches. 

EXPANSION OF THE BUREAU 

As our ships emerged from the building yards and became 
engaged in transporting our goods to the various ports of the 
world, it became incumbent upon the Bureau to expand its 
facilities for survey work at such leading parts of the globe, 
where they could be of the greatest service to our shipping. 
Hence its board of managers appropriated a sufficient sum 
of money to establish exclusive agencies, after thorough in- 
vestigation as to 9ur needs, at ports most frequented by our 
merchantmen. Already competent surveyors, American citi- 
zens carefully selected, have been located at such ports as 
Shanghai, Hamburg, Antwerp, Havre, Bordeaux, Buenos 
Aires, Rio Janeiro, San Juan, Porto Rico, Havana, etc. 

Non-exclusive surveyors of the Bureau are to be found at 
nearly all ports where American ships may call, and as 
rapidly as our trade expands and the conditions warrant, ex- 
clusive surveyors will be detailed from the trained force at 
home to the principal ports not now so covered. 

An alliance has been entered into with the British Corpora- 
tion, the Registro Navale Italiano and the Imperial Maritime 
Corporation of Japan, whereby all classification work in this 
country for those societies and all American Bureau inspec- 
tions in ports of those countries will be looked after by the 
recognized exclusive surveyors. of each nation. At certain 
other ports throughout the world exclusive surveyors for the 
members of the alliance will be maintained, where otherwise 

the condition might warrant the employment of non-exclusive 
surveyors only for the individual classification societies. 

RULES ON INTERNAL. COMBUSTION ENGINES 

Recognizing the growing importance of internal combus- 
tion engines and the inadequacy of all existing classification 
rules for engines of this type, the American Bureau has re- 
cently thoroughly revised its rules for this type of motive 
power. They are to be promulgated at the beginning of the 
year, and all who have seen them unite in the opinion that 
they are the most comprehensive rules yet prepared. In addi- 
tion to the services of its own technical committee on engi- 
neering the Bureau has had the co-operation and advice of a 
committee of engine manufacturers representative of the in- 
dustry in this country. 

The Bureau’s policy will be conservatively to modernize 
or amend its rules from time to time to keep pace with scien- 
tific advancement in the art of ship and engine building, or 
to recognize and give the advantages of classification to those 
branches of marine construction which hitherto have, in a 
manner, been subordinated, or ignored, by other classifica- 
tion societies. An important field of this kind is believed 
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to be the standardization of rules governing the construction 
and equipment of the various types of harbor and river 
craft, such as barges, tugboats, railroad floats, river steam- 
boats, both passenger and freight, etc., and the Bureau will 
shortly undertake to prepare special rules to encourage this 
type of classification. Marine insurance underwriters of 
great experience believe that such procedure would be of 
benefit in eventually reducing insurance rates on this class 
of risks. 

Easthampton Radio Station 
LIVE to the practical needs of shipping, the Cutting 

A and Washington Radio Corporation, of New York, has 
just opened a new commercial radio coastal station at East- 
hampton, N. Y., which is located on the south shore of Long 
Island one hundred and three miles from New York City. 
This location was decided upon because it was found that 
with the great number of vessels coming into and leaving the 
harbor great difficulty was experienced in handling the radio 
traffic and it seemed advisable to locate a station at a point 
sufficiently distant from New York to avoid the interference 
and at the same time near enough to arrange all details of 
decking, transmitting of commercial messages and allowing 

Island New Radio Station on Long 

ample time for making up of abstracts and other details of 
accounting. Direct telephone and telegraph wires to New 
York, together with a selected corps of experienced operators, 
insures accurate and speedy transmission of all messages 
sent through this station, the call letters of which are WSA. 

The radio station is situated on one of the highest knolls 
in the town about one mile from the shore. It occupies a plot 
of ground some six acres in extent. The two galvanized 
steel towers are 300 feet apart and are 165 feet high sur- 
mounted with wooden masts which bring the total height of 
the antenna to 175 feet above the heavy concrete foundations. 

The latest developments in antenna and counterpoise are 
used, the antenna being of the cage type found so efficient on 
battleships during the war; the counterpoise is a series of 
wires radiating from one corner of the radio building and 
practically covering six acres. 

The power supply is obtained from the local electric light 
company and is brought to the station in a conduit twelve 
hundred feet long. Twenty-two hundred volts alternating 
current is stepped down to 220 volts, from which a motor 
generator unit produces the 110 volts direct current used in 
the operation of the radio set. A Delco light unit, in con- 
junction with a storage battery, is used as an auxiliary to 
provide against breakdown. 



Branch Banks Abroad—Their Ability to Co- 

operate With an American Merchant Marine 
BY GEORGE E. ROBERTS* 

N foreign trade we are able to observe the great inter- 
dependence of shipping, insurance, banking and mer- 

chandising much more clearly than in domestic trade. The 
advantage of being able to finance, insure and ship the prod- 
ucts of the United States that are sold in foreign markets has 
always been obyious in the past, when this country was greatly 
lacking in such facilities, and the exporters of America were 
constant witnesses to the splendid teamwork among the mem- 
bers of the British, German, French or other foreign business 
communities. But with the changed conditions that arose 
from and have followed the war, it is imperatively necessary 
that American products, if they are to hold their own against 
the competition of the world, must have the assistance of 
banks, insurance companies and shipping lines under their 
own flag. 

AMERICAN BRANCH BANKS ABROAD ESSENTIAL FOR EXPORT 
‘TRADE 

Banking and foreign trade are so closely allied that it is 
not too much to say that a large volume of export trade is 
practically impossible without American branch banks lo- 
cated abroad. Conscious of this truth, American bankers of 
large vision realized as far back as 1914 that if the large 
foreign trade suddenly thrust on the country in that year was 
to be made a permanent feature of American business, branch 
banks would have to be established in the principal countries 
in which American goods were sold and in which American 
importers purchased their raw materials. Starting with the 
installation of branch banks in South America and in Cuba 
by The National City Bank of New York, this plan to assist, 
protect and expedite American business all over the world 
has grown until, under the direct supervision of the Federal 
Reserve Board, approximately 125 branches of American 
banks are now being operated abroad. 

In the case of The National City Bank, which was the 
pioneer in the field, the bank realized from the start that if 
the foreign trade built up so quickly by the United States was 
to endure after the restoration of peace and the re-establish- 
ment of the long-settled business relations between European 
manufacturers and buyers in the non-manufacturing countries 
American sales would require the assistance of the same rela- 
tive banking facilities as those of the nations with whom they 
must compete. To bring this about meant a large investment 
without hope of immediate returns in the building up of a 
very expensive branch bank organization, the assembling of a 
personnel competent to cope with foreign business conditions 
and the developing on the part of foreign business commu- 
nities of confidence in American banks and American banking 
methods. 

That the bank succeeded in what it planned is evidenced 
by its world-wide system of branches today. Not only have 
export and import trade been facilitated, but a solidly estab- 
lished system has been evolved which will be of incalculable 
assistance to American commerce when it is realized that 
world trade is again back on the highly competitive basis that 
characterized it before 1914. Within a year or two every 
advantage won for American business in foreign countries 
will be needed and it will then be realized how hopeless would 
be the struggle to maintain a large foreign trade without the 
accompaniment of broad and sympathetic banking facilities. 
While what is said here is ascribed to the branches of The 
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National City Bank of New York, it applies -with equal 
iorce to the other institutions which have established their 
branches in foreign countries. 

AMERICAN SHIPPING DEPENDENT UPON BANKING AND 

TRADE FACILITIES 

The interest of the American merchant marine in this 
situation is direct and clear. While it is conceivable that a 
considerable foreign trade might be carried on by the United 
States and shipped abroad under alien flags, it is inconceiv- 
able that the American merchant marine can be prosperously 
operated without the active and intelligent support of the 
foreign trade section of American business. The situation is 
one that cuts both ways and nothing can be clearer than the 
advantages to be derived from using ships flying the American 
flag in every possible case where the goods of the United 

_ States are to be sent abroad or where American buyers have 
purchased materials in foreign markets. 

At the present time the business world is marking time. 
Events are in a state of flux from which considerable changes 
must soon be expected. Production is at a very low ebb all 
over the world, but consumption goes steadily on in spite of 
all efforts to reduce it to a minimum. With credit over large 
areas of the world’s surface practically non-existent, and with 
the exchanges in such disorder that much of the world’s nor- 
mal volume of international trade is paralyzed, it is natural 
that the shipping industry should reflect such conditions. 
Great quantities of tonnage are idle, while overhead operating 
charges run merrily along. However, this distressing situa- 
tion must eventually right itself. Shipping has ever been a 
first-class barometer of the state of trade, and it is perhaps 
fair to say that its periods of prosperity are compensating 
influences for times of depression like the present, as they are 
in agriculture, manufacturing and most other industries. 

BETTER SHIPPING PoLticy REQUIRED 

If the foreign trade structure of the United States is to be 
solidly maintained and the efforts of the banks and foreign 
traders to keep present markets for American goods is ade- 
quately supported, a better shipping policy is required. It is 
folly to expect that American ships can compete with those of 
Great Britain, Japan or other nations if the cost of operating 
American ships is greatly above that of their competitors. 
Decades of inattention to marine affairs have put American 
legislation and public opinion out of touch with the world’s 
merchant marine. There is too much reliance in this country 
on legislative remedies for evils which are economic in their 
nature and which require economically sound medicine to 
effect a cure. To wave the flag and talk abeut the American 
merchant marine being again a familiar sight in every port 
is excellent for political conventions, and it graced every one 
of those held this year, but the world’s shipping is a scene of 
constant struggle and goods are going to be shipped where the 
rate is the cheapest. Any other course on the part of an ex- 
porter than to deliver his goods at the lowest feasible charge 
would be economic suicide on his individual part and through 
him on the nation at large. 

At the present time private capital and initiative in the 
United States is wary of investment in ships. There is a 
feeling, only too well grounded, that the amount of govern- 
mental supervision at present exercised over the American 
merchant marine is fatal to a successful attempt to build up a 
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sound and profitable merchant fleet. Other countries are re- 
moving the restrictions thought necessary as war measures 
and are allowing their shipowners to operate their property 
as free lances. No matter how rich or powerful the United 
States may be, its ships cannot compete on the free seas of the 
world if their owners are shackled and manacled in the race 
for business. 

THE GOVERNMENT Must Quit SHIPPING BUSINESS 

It is earnestly to be hoped that the next year will witness 
a general agreement on the part of all concerned to get the 
Government out of the shipping business. The recent investi- 
gation into the nation’s war-time shipbuilding programme can 
have evoked little but shame from the American people and 
a general belief that if the American merchant marine is to 
be successful it will be necessary to institute radically different 
policies and methods from those that have so far been in 
vogue. 

With the restoration of normal business within the next 
few months, business transactions will be on a quite different 
level from those of the past six years. Sellers’ markets are 
not likely to be seen again for a long time. Buyers will be 
in the ascendant and nothing will play a more important part 
in the determination of prices for goods sold abroad than the 
question of ocean freight rates. Money will not go into 
marine investments unless there is a fair chance for profit 
and if such a condition as now exists is allowed to become 
chronic, the same gradual disappearance of the American 
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flag from the seas is inevitable, although for quite different 
reasons than those which caused its disappearance in the 
decade following the Civil War. 

SHIPPING CaNNor Exist WitHoUT PROFITS 

It is unthinkable, after millions of dollars have been in- 
vested by large American banks in the establishment of 
branch banks abroad and after even more millions have been 
spent by American business concerns relying on the perma- 
nent assistance of such branch banks, that unwise legislation 
should be allowed to hamper shipping, the third great spoke 
in the foreign trade wheel. Banking, merchandising and 
shipping are so closely dependent on each other’s prosperity, 
in the foreign field at least, that no one of the three can be 
truly satisfactory if the rest are not. Capital invested in 
ships must be allowed to earn a reasonable return, but the 
ship operators cannot earn such a return unless there is a 
bona-fide effort on the part of Congress and the Government 
in general to co-operate in assisting it. 

If a sound and workable shipping policy can be devised 
and quickly brought into operation, American exporters will 
start in the post-war business race on an even basis with 
their foreign competitors. The banks have done their part; 
branch banks are already open for business in every im- 
portant commercial center throughout the world. What is 
now needed is a little better teamwork; with that assured, 
American foreign trade need not worry about retaining an 
adequate share of the business of the world, 

The American Marine Insurance Syndicates 
Marine insurance is a very important factor affecting the success of our merchant 

marine and overseas commerce. Its purpose is to protect our shippers, shipowners and 
other interested parties against losses which may occur through any of the perils con- 
“nected with water transportation. It is a safeguard to commerce and exerts a powerful 
influence in shipping and banking transactions. 

NGLAND leads the world in marine insurance as she 
does in shipping and shipbuilding. Great Britain 

recognized long ago the importance of developing insurance 
along with its shipping and banking facilities not only at 
home but in every trade center. Insurance companies have 
been allowed and encouraged to combine into large syndicates 
and pools and. have been permitted to write all kinds of insur- 
ance which enables them to reduce overhead charges, to en- 
large their underwriting facilities and to meet all the re- 
quirements of a client. They are allowed to co-operate with 
banks through interlocking directorates, and English bankers 
have arrangements with insurance companies whereby they 
can provide insurance for their clients. England has also 
aided marine insurance by not imposing unreasonable taxes, 
and as a result has reaped the benefit of the intelligent policy 
that her shipping, banking and insurance interests have pur- 
sued through a proper association of their business interests. 

AMERICAN MARINE INSURANCE 

The principal obstacle that has prevented the growth of 
American marine insurance has been the conflicting and 
harsh laws of the numerous states. Some of these laws were 
made considering only the regulations thought necessary for 
fire insurance without taking into account the fact that marine 
insurance is vitally different. Again, other restrictions were 
made at a time when it was thought necessary to protect the 
public against schemes and practices that are now obsolete. 

The principal restrictions referred to above should be cor- 
rected as follows, viz.: (1) American companies should be 
allowed to write all forms of insurance excepting life, so that 
one company could accommodate the full requirements of any 

client, including casualty, compensation, protection and in- 
demnity; (2) the system of taxation should be based on net 
prefits rather than on gross premiums, as this system is not 
equitable and does not take the various losses that are bound 
to occur into account; (3) there should be uniformity in the 
insurance laws of the several states so that there would not 
be a multiplicity of conflicting regulations; (4) the laws re-. 
garding American companies doing business abroad should 
be modified to properly recognize the deposits that have to be 
made in foreign countries and the money that is due them 
from foreign reinsurers; (5) American companies should be 
permitted to enter into proper pools, syndicates or combina- 
tions, as marine insurance is an international business. ‘The 
Federal Government has recognized this and the states should 
follow. 

THE AMERICAN MARINE INSURANCE SYNDICATES 

An epoch making and radical departure in American ma- 
rine insurance practice was started when the American Ma- 
fire insurance without taking into account the fact that marine 
and co-operation of the United States Shipping Board on 
June 28, 1920. These syndicates represent an effort to form 
a distinctly national policy, and for the first time American 
companies have combined to maintain a comprehensive sery- 
ice in insurance matters including inspections, surveys, etc. 
The following is an outline of the principal features of the 
three newly organized syndicates. 

SYNDICATE A 

Syndicate A (Service Syndicate) was organized to perform, 
at cost, surveying, inspection and loss surveys for the United 
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States Shipping Board in respect to all steel vessels owned by 

the board or sold by it on a part payment basis, and to per- 

form similar service in respect to any vessels for any other 

shipowners and marine underwriters upon payment of rea- 

sonable charges for such service. The syndicate shall create 

and maintain an organization for inspection, and damage and 

loss surveys, and to advise all interested parties with respect 

to matters relating to inspection, repair, equipment, loading, 

management, operation, efficiency, safety and damage to, and 

salvage and loss of, vessels. It is not the intention, however, 

that this syndicate is to take the place of or perform the work 

of a classification society. Vessels are to be inspected ap- 

proximately every four months, and the maintenance inspec- 

tion shall show the condition of hull, machinery, galley, 

crew’s quarters, and all parts of the vessel. Membership is 

limited to strictly American companies, but is open to all 

such companies as meet reasonable conditions of solvency and 

fair dealing. 

SYNDICATE B 

Syndicate B was organized to insure all American steel 

steamships which the United States Shipping Board may 

hereafter sell to others, to the full extent of the unpaid pur- 

chase price thereof, and also, to a like extent, such other 

American steel steamships heretofore sold by the board as are 

acceptable for insurance to the syndicate. The syndicate is 

to have an underwriting capacity of not less than $2,000,000 

upon a single hull. Every company subscribing to the syn- 

dicate has allotted to it a definite percentage of every as-. 

sumed risk accepted by the syndicate underwriter. Rates of 

premium and policy forms may be altered as conditions re- 

quire upon 10 days’ written notice to the Shipping Board. 

The liability of the companies is several and not joint. Mem- 

bership is limited to strictly American companies, but all 

such companies are acceptable if they meet reasonable stan- 

dards of solvency and fair dealing. ‘The subscribing com- 

panies agree to reinsure only with strictly American compa- 

nies. 
Since the operation of this syndicate is limited to the in- 

surance of the Government’s interest (the unpaid portion of 

the purchase price) in vessels sold by it, it follows that as the 

various installments of the unpaid purchase price are paid 

the Government interest in the vessels protected by this syn- 

dicate will decrease, while, the private interest of the owners 

will proportionately increase. Syndicate B will therefore be 

a gradually diminishing syndicate, whereas syndicate C will 

be a growing syndicate. 

SYNDICATE C 

Syndicate C was organized to insure all American ocean- 

going steel hulls when approved and accepted for marine 
insurance by the syndicate managers, and owned by private 
persons or corporations or in which they have an insurable 
interest. ‘The syndicate has a total underwriting capacity of 
not less than $2,500,000 upon a single hull. The liability 
of all subscribers is several and not joint, each subscriber 
being committed in respect to each policy insured by the syn- 
dicate underwriter for the subscribing member’s preagreed 
percentage written opposite its name on the list of subscribers. 

Membership is divided into two groups. One group, repre- 
senting at least two-thirds of the amount underwritten on any 
risk, consists entirely of strictly American companies; that 
is, companies chartered under the laws of the United States 
or of any state thereof, domiciled therein, and not controlled 
by foreign interests. The second group, representing not to 
exceed one-third of the underwriting capacity of the syndicate, 
shall consist solely of subscribing companies of foreign coun- 
tries duly authorized and licensed to transact marine insurance 
in the United States. 

- Each syndicate subscriber may accept additional insurance 
on American hulls, outside of the syndicate arrangement, but 
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cannot do so at rates lower than those quoted by the syndicate. 
Nor can such additional insurance be reinsured in part or in 
whole outside of the syndicate, unless the syndicate declines 
to accept the business; nor shall such additional insurance 
diminish the underwriting obligations of such subscriber as 
a member of the syndicate. 

Martrers Not COVERED BY SYNDICATES 

Syndicate A is not allowed in any way to perform the work 
of a classification society, and neither Syndicate B or C may 
take cargo insurance. It is not intended to accumulate or 
invest the funds of Syndicates B or C, but to distribute the 
premiums as promptly as possible. 

MEMBERSHIP 

Membership in Syndicates A and B is limited to American 
owned and controlled insurance corporations, but member- 
ship in Syndicate C is open to foreign admitted insurance 
companies to the extent of one-third the underwriting interest, 
the other two-thirds being reserved to American companies. 
It is intended that membership in the syndicates shall be 
open to all qualified insurance companies and that the lia- 
bility of each company shall be limited to the extent of the 
proportional share that each subscriber has agreed to assume 
in each syndicate. 

MANAGEMENT 

The three syndicates are to be managed by a single board 
composed from the representatives of nine subscribers, two of 
whom are representatives of foreign companies admitted to 
Syndicate C. An increase in the number of managers in 
order to give a wider sectional representation and the appoint- 
ment of the manager of Syndicate A as an ex officio member 
is now under consideration. The chief underwriter is now 
an ex officio member and the United States Shipping Board 
has also the right to appoint an ex officio member who may 
attend those meetings of the board of managers that are held 
in respect to the affairs of Syndicates A and B. 

The board of managers and the periods for which each 
member thereof shall continue in office are: 

Subscriber Representative Term, 
Years 

Home Insurance Company.... Louis F. Burke 1 
Boston Insurance Company... William R. Hedge 1 
London & Scottish Assurance 
COFOOREOA séccoccdd000000 Douglas F. Cox 1 

rants Mutual Insurance 7 
TENT, cood0000R0000000 Jalter W. Parsons (vice-chairm 2 

Globe & Rutgers Fire Insur- aa 
EVNCO (CORNER s c09 000000000 Edwin C. Jameson 2 

Aetna Insurance Company.... Samuel Bird, Jr. 2 
Insurance Company of North | 

ANTIGHEA 90.0000000000000000 Benjamin Rush (chairman) | 3 
Continental Insurance Com- 

EWR? oovccdggsoud0o00Go0K0 Gomer H. Rees (secretary) 3 
Sea Insurance Company...... Hendon Chubb : 3 

Mr. Lawrence J. Brengle, formeriy with Johnson & Hig- 
gins, and later with the Insurance Company of North Amer- 
ica, is chief underwriter. Mr. Charles R. Page, formerly 
with the Firemen’s Fund Insurance Company, and during 
the war a member of the United States Shipping Board, from 
which he resigned shortly after the armistice to become treas- 
urer of the Atlantic Gulf and West Indies Steamship Lines, 
later becoming vice-president in charge of the operations of 
the Clyde and Mallory Steamship Lines, is manager of 
Syndicate A. ; 

OFFICES 

The head office of the syndicates is located in the Southern 
building, Washington, D. C., but the operating and under- 
writing headquarters have been established in the principal 
branch office at 44 Beaver street, New York, N. Y. 

At the New York office Syndicate A maintains the head- 
quarters of the North Atlantic district, which comprises all 
ports from Eastport, Me., to the Delaware River, inclusive. 

(Concluded on page 48.) 



Ships and Their Construction 
Review of Present-Day Merchant and 
Naval Types of Ocean-Going Vessels 

BY C. H. PEABODY, DR. ENG. - 

Bs reviewing the construction of ships we may say, in the 
first place, that the steamship has got its growth; the 

great liners are not likely to be much exceeded in size and 
power in the immediate future, if ever. Ten years ago Sir 
William White, in giving a description of the Lusitania and 
Mauretania, said that there was no advantage in increasing 
size per se. Those ships could make their twenty-five knots 
week in and week out in all ordinary weather and run on 
schedule time as inferred by the phrase, “the Atlantic ferry.” 

_ Even in heavy weather they were limited in power and speed 
only by the necessary consideration for the crew and the 
deck fittings; it is not desirable to carry away lifeboats and 
ventilators, nor to lose too many of the crew. Since their 
days, larger and more luxurious ships have been built, like 
the Titanic and the Gigantic and the great German liners, 
but they have less speed. The conditions of their design and 
construction were economic—what would pay in freight and 
passenger accommodations. 

In another sense, the construction of steamers may be con- . 
sidered to have reached maturity in that shipbuilders 
are ready to meet any contingency that may arise should 
there be a demand for greater size or speed. 

NortH ATLANTIC Not ALONE IN RACE FOR PASSENGER 
SERVICE 

Since the North Atlantic has been the field for the race in 
the construction and speed of ships, we are likely to forget 
that a like or even a relatively greater development in steamer 
accommodations has been made on other waters—the Pacific, 
the Cape route and to South America. Large and commodious 
steamers are plying on these routes and at good speed. It 
must not be forgotten that even sixteen knots is a respectable 
passenger speed over the larger part of the ocean. 

There has been recently a notable increase in large and 
relatively fast freighters; not so much the increase in size of 
the individual ship, for large ships, principally for freight, 
have long been common on the Atlantic. . Such ships usually 
carry passengers, but that is a secondary consideration in 
ordinary times. Special types like oil tankers have shown 
most notable growth. 

GROWTH OF TANKER TONNAGE 
In a recent meeting of the Society of Naval Architects and 

Marine Engineers a. description was given of a 20,000-ton 
tanker, with an incidental claim that it was the largest built. 
This claim was challenged and it appeared that the question, 
which was the greatest ship, depended on how you reckoned 
size. 

The much discussed fabricated ship appears to have left 
the field of practical ship construction; it was an emergency 
measure to meet war conditions and served its purpose. 

There is a difference of opinion concerning the ships 
fabricated during the war; perhaps there is a difference in 
the ships. The general opinion appears to be that they are 
rough but serviceable. The case against the fabricated ship 
has been thus stated by a noted shipbuilder, “A ship is 
pointed at both ends, and the ends are not alike.” 

MANUFACTURING OF SHIPS 
As to manufacturing ships, that is a question of special- 

ization and numbers. In American yards everything has 
been taken from battle cruisers to car floats. Some yards have 
built locomotive boilers—real locomotive boilers—not boilers 

of the locomotive type. There has been much criticism that 
yards have given precedence to commercial work and _ let 
naval work drag, but during the war the shipyard was found 
to be (next to ships) the most precious national possession, 
and yards were hurriedly built with enormous waste. The 
shipbuilders would be the last to claim it, but the fact is 
that the maintenance of a shipyard by any device was a 
patriotic accomplishment. Of course, the builders were in 
the business to make money, or to try to make it. 

But to get back to manufacturing ships. ‘The great ship- 
building nation, Great Britain, has long specialized, some 
yards building certain types and other yards building others. 
Some yards had a monopoly of building for certain lines of 
steamers, a monopoly due to good service and good under- 
standing. ‘The company merely said, “Build me: another 
ship.” It might be like or different—the details were the 
affair of the builder. Even with a degree of specialization 
it cannot be said that ships were manufactured unless it be 
of a certain yard building so-called turret steamers, which, 
by the way, were not properly turreted, for turrets, whether 
on a castle or a warship, are round, and the steamers men- 
tioned carried a high and narrow deck right fore and aft. 
But the type of steamer was unimportant; the important mat- 
ter was that the shipbuilding company chose a type and cer- 
tain limited sizes and went on building them whether there 

- were orders or not. Everything was arranged for expeditious 
construction. ‘The ordering and reception of material, work- 
ing and transportation of material in the yard, launching and 
fitting out—all went on systematically. Every six weeks a 
ship was launched, and as soon as one ship took the water, 
material already prepared was brought onto the slip for the 
keel of the next ship. To such an extent was the construc- 
tion manufacturing, that the yard had scarcely any drawing 
room force. That is the way to manufacture ships. Some- 
what the same thing was done by an American yard during 
the war for destroyers, which were all of one type and built 
in bunches of five. Whenever and wherever ships are 
wanted in bunches they can be manufactured. 

THE WooDEN SHIP HAs Hap Its Day 

During the war there was a turning back to wooden con- 
struction in order to get more and more ships without waiting 
till the rolling of plates and shapes could catch up with 
orders. These ships are now for sale with no bidders. Ex- 
cept for small construction and special service, the wooden 
ship has had its day. It is a fair guess that a wooden ship 
will hereafter have its keel in one piece and that ships that 
are longer than such construction makes possible will be 
made of steel. As for the concrete ship, it may be said to 
have “died abornin’:” 

WARSHIPS 
Though it may be too soon to speak with .confidence, it 

appears that the war has shown the relative importance of 
warships to be in the order of battleships, destroyers, battle 
cruisers, submarines, transports and cruisers. The sea was, 
and probably will be, dominated by the battleship that can 
give and take hard knocks. The fact that there was no con- 
clusive action between battleships proves only that the weaker 
party had discretion. A fleet-in-being is always a danger 
until it is destroyed or surrendered. The destroyer, prefer- 
ably as big and as fast as possible, is to the modern fleet what 
the frigate was in the days of three-deckers—the attendant, 
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the scout and the screen. The other services, especially in con- 
voying, were most prominent in the late war because the bat- 

tle fleets spent most of the time in reserve; really, the convoy 

duty should be by ordinary cruisers or even armed merchant- 

men. 
_ Probably the real duty of the so-called battle cruiser is to 

sweep the seas of enemy craft so that commerce may be safe- 

guarded. They can drive away or destroy all ships but battle- 
ships, but they cannot stand up under heavy fire. 

At one time it appeared that the submarine would win the 
war; it was a new weapon against which the defence was not 
yet found. Even if the barbarity of sinking merchantmen 
without warning should be accepted as a necessary part of 
some future war, that war will not be won by the submarine. 

IMPORTANCE OF MERCHANT VESSELS IN WAR 

The importance of merchantmen, and especially of large 

and fast passenger ships for transports, was the real lesson 
of importance for our country. A war may be decided by the 
navy or even by a single naval action. This truism goes back 
to the battle of Salamis, for Xerxes did not go home because 
he was a coward, but because the game was up when his line 
of transportation for his great army was destroyed. But 
generally a war is determined by the foot soldiers, and we 
need ships that can carry our soldiers where they must go to 
end a war. In many cases the threat will be sufficient per- 
haps before the war has begun. Cruisers are put at the end 
of the list because it cannot be expected that they will decide 
awar. The old chivalric tacit agreement that frigates should 
not be fired on if they would only keep out of the way might 
well be extended to cruisers which should chance into a main 
action. A cruiser is, however, a man of all work in peace and 
war, and perhaps it should not be relegated to the last class 
of warships. 

No mention has been made of airships or airplanes. Un- 
der certain conditions they may be of great value as scouts or 
for locating submarines or mine fields; as a weapon against 
ships they have accomplished nothing. It is possible to drop 
bombs from either airships or airplanes on or near a city. 

All the types of ships have reached their growth, unless 
perhaps it may be submarines. At least this is to be hoped 
for, where our latest battleships of 42,000 tons displacement 
and 23 knots speed carry twelve 16-inch guns and our battle 
cruisers have 34,800 tons displacement and 35 knots speed 
and carry ten 14-inch guns. Our later destroyers laid down 
are to have a speed of 35 knots, the same as the battle 
cruisers; they cannot hope to maintain such a speed in rough 
weather as can the cruisers. As for the submarine, it prop- 
erly depends on the internal combustion engine and is a small 
and feeble craft, depending on stealth. One British “fleet 
submarine” having steam turbines to give a speed of 24 knots 
has had its trials; what its scope and duties may be does not 
yet appear. 

PROPELLING MACHINERY 
Coming now to the propulsive machinery, we have steam 

engines, steam turbines and internal combustion engines, to- 
gether with mechanical and electrical gearing; the latter is 
known as the electric drive. 

The old reciprocating engines came to maturity forty years 
ago and there has been no material change except increase in 
size; now it is threatened by the steam turbine and the in- 
ternal combustion engine. 

The marine steam turbine is the ideal propelling engine for 
a ship. It is the designers’ and the builders’ machine, shut 
up in a box and requiring intelligent care to see that it re- 
mains in line with its clearances intact; also the lubrication 

must be continuous and sufficient. The direct turbine drive 
of large passenger ships appears to be completely worked 
out, as is also the geared turbine for destroyers and the 

double geared turbine for freighters. Many geared turbines 
for freighters, hurriedly built and installed during the war, 
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have given trouble, which has not been less in the hands of 
hurriedly trained crews. Now such machinery by good 
builders can be depended on if intelligently cared for. 

The electric drive was invented to maintain reasonable 
economy on warships at cruising speeds. ‘That purpose it 
‘accomplishes admirably, and perhaps the success of our 
battle cruisers may be conditioned absolutely on the electric 

drive. 
Both mechanical gearing and the electric drive find an 

ideal motor in the turbine with its high speed and uniform 
torque. A double geared steam turbine has a curious ap-> 
pearance, with the gears larger and many times as heavy as 
the turbine itself. The gears, like the turbines, are the 

builders’ machine and call for little but intelligent care from 
the engineers to see that they are kept in alinement and in 
proper gear and that they are properly lubricated. 

DIESEL ENGINES AND THE MOTORSHIP 

The internal combustion engine, of either the Diesel or 

the hot bulb type, has been completely adapted to sea service, 
with standard methods of building, installation, operation 
and maintenance. The auxiliary service is not yet completely 
standardized, it being uncertain whether it is best to have a 
donkey steam boiler to work auxiliaries directly by their own 
internal combustion engines or to install a general electric 
system using internal combustion engines. ‘There appears to 
be no controlling objection to steam auxiliaries either burning 
oil or carrying coal for that purpose. The ideal system ap- 
pears to haye a sufficient electric plant for all purposes ex- 
cept propulsion, including heating and cooking. ‘The Diesel 
engine, having a supply of compressed air, can use it for 
various auxiliary purposes. The hot bulb engine can be 
made of all sizes and is now adapted to hoisting and pumping. 

In order to reduce weight, the Diesel engine is run at 
higher speed than that desired for best economy of the pro- 
peller. Whatever disadvantage comes with smaller diameter 
and less pitch ratio is accepted as a slight offset to the great 
advantage of excellent fuel economy. Both ways of recon- 
ciliation that have been applied to steam turbines are under 
consideration, namely, gearing and the electric drive. While 
the turbine is well adapted to driving through gears, the in- 
ternal combustion engine is not, on account of its irregular 
torque and the dynamic forces acting on the pistons. The 
electric drive shows possibilities; the gain in propeller effi- 
ciency will probably be more than the loss through electric 
transformation, and the maneuvering of the ship and ar- 
rangement of auxiliaries will be simplified. It will be pos- 
sible to have as many engines as can be conveniently carried, 
all of which can drive a single screw or twin screws. 

INCREASING THE POWER OF DIESEL ENGINES 

The real question of the internal combustion engine is to 
provide more power. ‘Though certain European builders are 
ready to contract for engines to deliver 500 horsepower per 
cylinder, it is not known that any are in service. The diffi- 
culties are thermal and are likely to develop in service; if 
not now met they probably will be. Now the ideal internal 
combustion engine has six cylinders, so that it may be com- 
pletely balanced; six cranks are surely enough for any engine. 
At present the power per cylinder is not much more than 300 
horsepower, so that a six-cylinder engine may give 2,000 
horsepower; with twin screws double that power can be used 
conveniently. 

By far the greater number of freighters may be driven by 
internal combustion engines as now built. As already sug- 
gested, electric drive is well adapted to gear up this ideal en- 
gine with the best propeller, and if three or four engines can 
be installed the range of power can be just so far extended. 
Even so the range of power is limited and the great ships are 
likely to remain steamers. Incidentally, an electric drive 
would provide at the same time for all auxiliaries. 



Electric Ship Propulsion 
Comparison of Electric Propulsion With 
Geared Turbine Drive in Merchant Vessels 

BY W. L. R. EMMET* 

ship propulsion are largely dependent upon conditions 

and specific cases must be studied in detail in order that just 

comparisons with other methods may be made. For example, 

in large battleships there is a very great advantage in inter- 

changeability and adaptability to economic operation under 

widely different conditions of service, also a greater safety 

and convenience in arrangement in the ship without any dis- 

advantage in weight or space occupied, while in such a vessel 

as a high power destroyer limitations both of weight and 

space would constitute almost prohibitive disadvantage. 

The argument for electric drive in large warships may be 

said to have been concluded after many years of controversy 

by its general adoption, by the’ United States Navy in the 

vast building programme now in progress and by its un- 

qualified success in the battleship New Mexico. 
In merchant ships the advantages are less obvious and less 

generally admitted and are, therefore, most worthy of careful 

study at the present time; and the comparison which is most 

important for present needs is that between the electric pro- 

pulsion from steam turbines and the application of steam 

turbines by means of mechanical speed reducing gears. 

While the Diesel engine is being extensively applied to 

ships, it is obvious that the extent and scope of its use are 

limited, and, since the bulk of production is of steamers, we 

may justly confine our present study to the comparison just 

stated, although electricity has also been used in transmission 

to propellers from Diesel engines. 

Ges: advantages afforded by the electrical method of 

PROPELLING EQUIPMENT 

In applying electric propulsion to a merchant ship we in- 

stall one or more steam turbine generating units. Large tur- 

bines are more efficient than small ones. ‘Therefore, while 

two or more turbines may be convenient on account of the 

ability to run with one alone, it is often more advantageous 
to run ships of moderate power from a single turbine. As 

will be explained, arrangements can be made by which such 

a ship can be driven at a reduced speed from the auxiliary 
generating units in case the main apparatus cannot be run. 

In such single generating units we can generally adopt such 
speed as will give the best results for the power delivered, 

and the freedom to do this is of great importance, since a 

turbine is more complicated and expensive and materially 
less efficient if it has to be designed for a speed less than is 

desirable. 
On each propeller shaft a motor, preferably of the syn- 

chronous type, will be installed, so designed as to give the 
most advantageous propeller speed. The first electrically 
driven ships were equipped with induction motors, but syn- 
chronous motors are lighter, more efficient, run with a larger 
clearance and can be built to give the full reversing torque 
required and to accomplish all the required functions. 

AUXILIARIES 

In addition to the generating and motor equipment, it is 
desirable to establish an efficient auxiliary generating plant 
with at least one spare unit. The auxiliary units should pre- 
ferably be steam turbines, geared to direct current generators, 
and their power should be used for exciting the main 
generators and motors, running as many of the ship’s auxil- 

* Consulting engineer, General Electric Company, Schenectady, N. Y. 

laries as possible by motors and lighting the ship, etc. These 
units can be run condensing and be so arranged that they can 
exhaust either into the main or auxiliary condensers. Any 
steam driven auxiliaries which might be employed should 
be exhausted into the feed heater, and additional steam, which 
may be required for feed heating, can be advantageously 
taken from an intermediate stage of the main turbine. 

This auxiliary plant can be used to propel the ship, either 
using a motor generator set to turn its direct current into al- 
ternating of suitable frequency for use in the.main motors at 
low speed, or a direct current motor can be installed so that, 
if necessary, it can be put into engagement with the pro- 
peller shaft by a simple spur gear carried on the shaft for 
the purpose. The latter arrangement would generally be the 
simpler and cheaper. Such arrangements, of course, have 
no functions in larger ships which can be advantageously run 
with two generators. And, in fact, it may be considered an 
unnecessary addition, since the properly equipped electric 
ship, even with a single generator, is more reliable than any 
other form which uses a single propeller. 

POSITION OF APPARATUS 

In the electrically driven ship the generating plant can be 
put in the most convenient position with respect to the boil- 
ers, and at any convenient level, and the motors can be put 
as near the propellers as the form of the ship permits; thus, 
in many cases, saving weight and space for shafting and 
shaft alleys and also the friction of shaft bearings. 

GEARED TURBINES 

The other method of ship propulsion, of which the value 
should be compared with that of electric drive, is the com- 
bination of turbine and gearing. In attempting to make this 
comparison, it must be remembered that gears have been ap- 
plied to this purpose in a number of different ways involving 
various advantages and disadvantages. 

The first ship gears produced were of the single reduction 
type and used, on account of gear conditions, turbines much 
lower in speed than is considered desirable for other uses, 
such as the driving of electric generators. Later, in this coun- 
try, the General Electric Company introduced double reduc- 
tion gears for ships with speeds considered most desirable 
both for turbines and propellers, and with a consequently 
more complicated gear arrangement. Following this lead, 
double reduction ‘gears were produced to meet the war emer- 
gency by all the large American producers, and later a num- 
ber of English makers went to the double reduction type at 
the same time that some American makers were changing 
back to single reduction. 

There have been many troubles with ship gearing and many 
theories as to the causes of these troubles which will not bear 
comparison with the facts. The General Electric Company 
has built more ship gears than any other manufacturer, with 
the possible exception of the Westinghouse Company, and we 
have kept careful track of troubles with gears including 
many of different makes. Our observations indicate that 
there is still great uncertainty in the gear situation and that 
there is no type of gear which has, in all cases, given reliable 
service. 

In deciding upon the relative merits of gear and electric 
drive, it is obviously desirable that causes of troubles in gears 
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ibe proved with some degree of definiteness and consistency. 

There has been much theorizing on this subject which will 

not bear comparison with the facts and some definite experi- 

mentation which deserves careful consideration. 

POSSIBLE CAUSES OF FAILURE IN SHIP GEARS 

While, undoubtedly, many such gears have failed through 

neglect, improper lubrication or improper installation, there 

have been a great number of failures to which no such causes 

can be assigned. It has been repeatedly proved by experl- 

ment that similar gears on shore will bear, without deteriora- 

tion, loads as much as four times as great as those which have 

‘caused rapid failure with perfect installation and care on 

ships. 
Tests have been made with a torsion device between a ship 

‘gear and the propeller which showed periodic increases of 

torque as high as 50 percent through influence of ship’s mo- 

tion and waves upon the propeller. This was in a moderate 

sea pitching 4 degrees, and such effect may be much greater 

under some conditions, but cannot account for such differ- 

* ences of performance at sea and on shore as have been stated. 

Another test has been made which may throw much light 

‘upon a possible reason for such excess pressure on the en-, 

‘gaging surfaces of gears as might cause the pittings and de- 

‘structions observed. A light, stiff arm was attached to a 

‘bearing cup at the middle of a ship gear, with multiplying 

.devices to show relative motion between the ends of this arm 

and the corners of the gear casing which carry the other bear- 

ings. Obviously any movement here shown indicates a 

springing of the structure and a variation in the alinement 

of the bearings. 
The tests made with this device showed various degrees 

of movement under different conditions and directions of the 

sea. With a rough sea directly following there was prac- 

tically no movement, while with a rough, quartering sea an 

amplitude of movement as great as 05 inch was observed. 

While the method of measurement may have somewhat mag- 

nified the actual distortions of the gear casing, it is obvious 

that even a fraction of such movements might account for 

‘immense increases of pressure on points of gear engagement. 

‘The marked effect of direction of the sea in these tests ex- 

plains the possible reason why ship gears suffer heavily on 

certain voyages and not on others. 

EFFICIENCY OF GEARING ON SHIPS 

Many claims of very high efficiency for ship gears have 

been made, but few of these have been based upon properly 

conducted test data. The General Electric Company has 

conducted several careful tests of ship gears accurately set 

up on shore and run at various speeds and actually trans- 

mitting power up to full load. Under these conditions the 

operation was perfectly smooth and practically noiseless, and 

the efficiency must have been better than that at sea with 

possible variations of pressure in gears and bearings. 

These tests show that gears are much more efficient at 

heavy load than at light load and that at low tooth speed the 

efficiency is better than at high. Thus, if we adopt very con- 

servative designs which give low tooth pressures we get rela- 

tively poor efficiency, and if we use high turbine speeds and 

gear speeds the efficiency of transmission is relatively low. 

As experience has developed, gears have been made larger 

and larger with lower tooth pressures and it cannot be posi- 

tively said whether the end of such increases has yet come. 

But, on the basis of standards which have recently been 

adopted, these tests indicate that, even under test conditions, 

the double reduction gears now being produced should not 

be more than 94.5 percent efficient. In this connection it 

should also be remembered that careful tests have shown that 

reversing turbines, designed for good torque, introduce losses 

ranging from 1 percent to 1.5 percent. There are also addi- 

tional packing and other losses, if high and low pressure tur- 
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bines instead of a single turbine are used, which is the gen- 

eral present practice in geared ships. 

Single reduction equipments, as generally applied, are 

more efficient in gear transmission—possibly 97 percent— 

under most favorable conditions with conservative pressures, 

but there are few cases in commercial ships where single re- 

duction can be used without sacrifice in the quality of the 

turbines. 
Thus, under most favorable conditions, the net efficiencies 

comparable with electric transmission are not better than 

93.5 percent for double reduction and 96 percent for single 

reduction, including reversing losses, ete. Electric trans- 

mission will give about 92.5 percent for small powers and 

95 percent for large powers. ‘This small difference will cer- 

tainly be more than equalized—probably very much more— 

by the irregularities of gear operation at sea as indicated by 

wear and pitting and by loud noises emitted in rough weather. 

MECHANICAL CONDITIONS IN ELECTRIC PROPULSION 

In electrically driven ships we have no motion but simple 

rotation and no mechanical engagements except in the bear- 

ings. Propellers are free to revolve whether their motors are 

in repair or not. 
Generators and motors of the type and voltage used for 

such work are practically immune from mechanical or elec- 

trical failures and are very simple to repair, either perma- 

nently by putting in new coils or temporarily by reconnect- 

ing so that they can be run at reduced load. As has been 

said, arrangements can easily be made by which a ship can 

be run from auxiliary turbines, if all the main apparatus 

should be inoperative. A ship having two generating units 

can be run at about three-quarters speed with one of them 

and the efficiency of operation at this reduced speed is very 

nearly as good as that at full speed. 
Designs have been worked out by the best experts for ships 

of different types, including large liners, which, considering 

all these conditions, show great advantages over gear driven 

equipment, and it may be confidently expected that electric 

propulsion will, at an early date, play a very important part 

in merchant marine activities. 

New Wireless Regulations for Vessels 
Entering British Ports 

MERICAN shippers should note that hereafter all ves- 

A sels arriving at British ports will be subject to the pro- 

visions of the British Wireless Act of 1919, which requires 

that every seagoing passenger steamer or ship of 1,600 gross 

tonnage or upwards shall be provided with a wireless tele- 

graph installation. The installation will be expected to 

comply with the requirements of the International Radio- 

telegraph Convention of 1912 as modified by international 

agreement. 

The new act stipulates that ships not engaged in the coast- 

ing trade carrying 200 persons or more must carry three 

operators on voyages exceeding 48 hours from port, on voy- 

ages exceeding 8 hours but not exceeding 48 hours two 

operators, and on voyages not exceeding 8 hours from port 

to port one operator. 

In the United States the first act requiring wireless ap- 

paratus on certain passenger carrying vessels was approved 

in June, 1910. The second act, approved in July, 1912, 

amended the first act so as to cover all vessels navigating the 

ocean or Great Lakes and licensed to carry 50 or more per- 

sons, including passengers or crew, with the exception of 

steamers plying between ports or places less than 200 miles 

apart. 

This act also requires an auxiliary source of power inde- 

pendent of the vessel’s main electric power plant, which will 

enable the sending set to send, for at least four hours, mes- 

sages over a distance of at least 100 miles. 



Motorship Building in the United States 
Although the aggregate tonnage of motorships building in the United States at the 

present time 1s only about one-tenth of that under construction in Europe, nevertheless 
a start has been made towards developing a motorship fleet in the United States, and it 
is generally acknowledged that most of the larger shipbuilders are preparing to engage 
in this type of construction whenever the market for this type of vessel appears to justify 
such a move. Details of the vessels actually under construction and of the various types 
of engines which are now being built in this country are given in this article. 

HE year 1920 marks the real beginning of motorship 
building in the United States. At the present time 

there are nineteen motorships, totalling 143,850 deadweight 
tons, under construction in this country, the total shaft horse- 
power for these vessels amounting to 44,520. In addition, 
there are twelve or fifteen vessels now being reconditioned as 
motorships in American repair yards. Sixteen firms are 
actually building Diesel engines and twelve other firms, in- 
cluding some of the large shipyards, either have licenses for 
building Diesel engines of foreign design or are carrying out 
experimental work on original designs of Diesel engines. 

MororsHies UNDER CONSTRUCTION 

By far the largest order which has been placed for motor- 
ships in the United States is that for four ore carriers each of 
20,000 tons deadweight capacity to be built for the Ore 
Steamship Company, New York, by the Bethlehem Shipbuild- 
ing Corporation. ‘These vessels will each have a set of two 
2,500 shaft horsepower two cycle Bethlehem-West type six 
cylinder direct reversible marine Diesel engines. These en- 
gines are in every respect similar to the one installed in the 
ore carrier Cubore. ‘The speed of these vessels is estimated 
at 11% knots. 

At the Gloucester, N. J., yard of Pusey & Jones the motor- 
ship William Penn ordered by the United States Shipping 
Board is nearing completion. ‘This vessel has a deadweight 
capacity of 12,900 tons, a length of 439 feet 3 inches, a beam 
of 60 feet and a depth of 30 feet 8 inches. Propulsion is by 
two sets of original Burmeister & Wain six cylinder four 
cycle 1,750 shaft horsepower direct reversible Diesel engines 
purchased abroad by the Shipping Board and installed by 
William Cramp & Sons Ship & Engine Building Company, 
Philadelphia. These engines will run at a normal speed of 
110 revolutions per minute. 

The William Penn was launched about two months ago 
and will be ready for service early in 1921. She will be put 
in a competitive test on a Far East run with the first elec- 
trically driven steamer, the Eclipse, so as to gain comparative 
data of cost and reliability of operation. 

Two motorships of 11,200 tons deadweight capacity for 
the American Hawaiian Steamship Company, New York, are 
under construction at the Chester (Pa.) yard of the Merchant 
Shipbuilding Corporation. Each of these vessels will be 
driven by two Burmeister & Wain Diesel engines similar to 
those installed on the William Penn, but they will be built by 
William Cramp & Sons Ship & Engine Building Company, 
Philadelphia, Pa. ‘These vessels will have a length of 445 
feet, a beam of 59 feet 8 inches, a depth of 39 feet and a 
speed of 11% knots. As is the case with the William Penn, 
the deck auxiliaries will be electrically driven. 

The Union Construction Company, San Francisco, Cal., 
is building for the Standard Oil Company the Diesel engined 
tanker Charlie Watson, which has a deadweight capacity of 
5,050 tons and is propelled by two Skandia Werkspoor Diesel 
engines of 850 shaft horsepower each running at 135 revolu- 
tions per minute. The vessel will have a speed at full load 

of from 10 to 12 knots. Another tanker of 2,800 deadweight 
tons is also under censtructicn for the Standard Oil Company 
at the yard of the Moore Shipbuilding Company, Oakland, 

Cal. This vessel, the f. H. Hillman, is 342 feet long, 46 
feet beam, 27 feet depth and will be driven by two 500-horse- 
power Werkspoor Skandia engines running at a speed of 165 
revolutions per minute, giving the vessel a speed of 10 to 12 
knots. 

At the Newark Bay yard of the Submarine Boat Corpora- 
tion, New York, a 10,000-ton motorship is to be built, which 
will be driven by one Craig engine of 2,500 indicated horse- 
power built by the James Craig Engine and Machine Works, 
Jersey City, N. J. 
Seven 600-ton deadweight concrete tankers are’ being built 

for the United States War Department at the Newport Ship- 
building Company, New Bern, N. C., each of which will be 
equipped with two 450 shaft horsepower 8 cylinder Winton 
engines running at a speed of 210 to 220 revolutions per 
minute, giving the vessels an estimated speed at full load of 
from 13 to 14 knots. 

A contract has recently been placed with the Todd Dry 
Dock & Construction Company, Tacoma, Wash., by the 
Alaska Steamship Company for a 6,500 deadweight ton 
cargo carrier to be equipped with two 900-horsepower Mc- 
Intosh & Seymour crosshead type Diesel engines running at 
135 to 140 revolutions per minute. The length of the vessel 
will be 345 feet, the beam 49 feet 6 inches and the molded 
depth 26 feet 9 inches. 

The Long Beach Shipbuilding Company, Long Beach, 
Cal., has under construction the yacht Edythe, 125 feet long, 
which will be driven by two 360 shaft horsepower Nelseco 
Diesel engines supplied by the New London Ship & Engine 
Company, Groton, Conn. 

MorTorsHIps IN COURSE OF RECONSTRUCTION 

At the Vulcan Iron Works, Jersey City, N. J., the motor- 
ship Bacoi owned by L. G. Gillespie & Son, New York, is 
being changed from a typical Lake boat into a standard cargo 
carrier. The original Polar engine will be replaced by a pair 
of 500 shaft horsepower six cylinder four cycle McIntosh- 
Seymour direct reversible marine engines. The bcat will 
enter service early in 1921. 

The motorships Astmacco III and IV, which have been 
acquired from the Shipping Board by the Astoria Mahogany 
Company, New York, were originally built by the Mani- 
towoc Shipbuilding Company, Manitowoc, Wis., and equipped 
with two 340 shaft horsepower two cycle hot bulb engines of 
the Bolinder type, but the guaranteed speed of 9 knots has 
not been obtained and so the owners have decided to recondi- 
tion the ships with a set of Diesel engines throughout so as to 
enable them to run at a speed of at least 10 knots. For this 
reason both of these boats are to be fitted out each with a set 
of two McIntosh-Seymour four cycle direct reversible marine 
Diesel engines of 500 horsepower. These vessels are sched- 
uled to enter service again as full powered motorships at an 
early date. 

The New London Ship & Engine Company, Groton, Conn., 
has under reconstruction for their own account several old 
torpedo boats from the United States Navy which may be 
converted to passenger motorships in the coastwise trade. 
Each will be equipped with two Nelseco engines. 

The Staten Island Shipbuilding Company, New York, has 

_« 



JANUARY, 1921 

been’ entrusted with the reconditioning of five auxiliary 

schooners of the Starlite type to full-powered motorships re- 

taining the actual power plant consisting of two 340 shaft 
horsepower Bolinder engines. 

DIESEL ENGINE BUILDERS 

Among the American firms that are actually engaged in 
building marine Diesel engines are the following: 

The Busch-Sulzer Diesel Engine Company, of St. Louis, 

Mo., has acquired the old American Diesel Engine Company, 
which was founded in 1898 and which was exclusive owner 
of all the original Diesel patents and rights for the United 
States. In 1911 the Busch-Sulzer Company was formed, 
which now owns all the patents of the former company, and, 
in addition, is exclusive licensee of the Sulzer Brothers, of 
Winterthur, Switzerland, for their four cycle and two cycle 
stationary and marine Diesel engines. 

During the war this firm was very heavily engaged in the 
construction of submarine engines for the United States Navy, 
building engines ranging in capacity from 350 to 900 shaft 
horsepower of the four cycle as well as of the two cycle type. 
Recently this firm has built and had under a 30 days’ test 
their first 750-horsepower two cycle marine type engine and 
are prepared to take future orders for any size of engines up 
to 2,000 horsepower. 

The design of the Busch-Sulzer engines differs very little 
from the original Sulzer type and only such modifications 
have been made as to comply with American shop practice. 

The New London Ship & Engine Company, Groton, Conn., 
was organized in 1911 and owns the M. A. N. patents for 
two cycle as well as for four cycle engines, but in spite of 
owning the rights to build one of the most successful European 
Diesel engines, this company has found it better to develop 
a type of its own and has brought out a Diesel engine under 
the name of Nelseco which is very different from the original 
German type. This firm was also very heavily engaged in 
war work for the United States Navy, as their engines, being 
of the high speed type, are exclusively used in submarines. 

At the present time it appears that this company, which is 
affiliated with the Submarine Boat Corporation, will enter 
the merchant marine field and develop a two cycle double act- 
ing marine Diesel engine of about 1,250 shaft horsepower. 
This company is also a strong advocate of the Diesel electric 
drive. 

McIntrosH-SEyMouR LEADS IN MERCHANT WORK 

The McIntosh-Seymour Corporation, Auburn, N. Y., has 
the rights of the Swedish Polar engine built by the Swedish 
Atlas Diesel Engine Company, of Stockholm. This firm has 
also developed its own type of Diesel engine based on the 
Polar experience, but is exclusively building four cycle en- 
gines suitable for merchant marine purposes. ‘This firm has 
shown the greatest activity in the merchant marine field and 
has more ships afloat equipped with Diesel engines than all 
the other companies in this country combined. Up to a short 
time ago they had been building only a trunk piston type en- 
gine, and in connection with the Shipping Board have de- 
veloped a slow speed heavy duty merchant marine type of ‘a 
capacity in six cylinders of 900 shaft horsepower running at 
a speed of 125 to 135 revolutions per minute. A 30 days’ test 
of the first engine has apparently given satisfactory results, 
and it is rumored that twenty such engines have been ordered 
through the United States Shipping Board by the Pacific 
Coast Steamship Company for a fleet of ten motorships of 
about 6,000 to 7,000 tons. Also this company is prepared to 
supply engines up to 5,000 shaft horsepower as required in 
10,000-ton ships at a speed of 11 to 12 knots. 

The William Cramp & Sons Ship & Engine Building Com- 
pany, Philadelphia, Pa., has acquired the Burmeister & Wain 
license for the United States and has under construction for 
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the account of the American-Hawaiian Line of the United 
American Lines two sets consisting of four engines of 1,750 
shaft horsepower for two 11,500-ton boats. These engines 
will be similar in every respect to those acquired by the Ship- 
ping Board some years ago direct from Burmeister & Wain 
and used in the United States Shipping Board’s only motor- 
ship, the William Penn, which shortly will enter service in 
competition with the first electric driven cargo carrier Eclipse 
and used in the Far East service. 

The Worthington Pump & Machinery Corporation, of New 
York, has for a long time been building horizontal stationary 
Diesel engines after the Koerting design which have been 
used mostly for pipe line work. During the war this firm 
developed a merchant marine Diesel engine similar to 
the Burmeister & Wain type for their own account. The first 
engine of this type has been put through a 30 days’ full load 
test with apparently good results. 

New BeETHLEHEM-WEST ENGINE 

The Bethlehem Shipbuilding Corporation, Bethlehem, Pa., 

has developed a two cycle engine type of its own, taking as a 
model the M. A. N. engines of the United States supply ship 
Maumee built some five years ago at the Brooklyn Navy 
Yard. ‘This first Bethlehem engine is of the two cycle type 
with valve in head scavenging and develops a capacity of 
2,500 shaft horsepower in six cylinders at a speed of around 
100 revolutions per minute. This first engine has been in- 
stalled in the ore carrier Cubore of the Ore Steamship Com- 
pany, of New York, and the results obtained during the first 
trips of the Cubore were so satisfactory that the Ore Steam- 
ship Company has ordered four twin screw ships of 20,000 
tons each to be equipped with a set of 2,500 shaft horsepower 
engines. 

The James Craig Engine and Machine Works, Jersey City, 
N. J., has for many years been building a four cycle Diesel 
engine of its own design which has given in many instances 
very good results in yachts and service boats. Several units 
have been installed also in submarines of the United States 
Navy. This engine is of the column frame type with auxiliary 
exhaust valves at the end of the stroke in each cylinder, which 

_ arrangement should permit the use of very heavy grade oil, 
such as Mexican and Californian oils, both of which contain 
heavy percentages of either asphalt or sulphur. This firm 
has now under construction a 1,500 to 2,000 shaft horsepower 

six cylinder marine Diesel engine for the account of the Sub- 
marine Boat Corporation and it appears that this engine will 
be ready in a short time for installation in a boat of the 
Submarine Boat Corporation. 

The Skandia Pacific Oil Engine Company, of San Fran- 
cisco, Cal., is connected with the Swedish Skandia Engine 
Company, and up to a few years ago was engaged in the 
building of the Skandia hot bulb engine. About three years 
ago a Werkspoor license was acquired for the building of the 
Werkspoor four cycle marine Diesel engines and the company 
has developed and built under the supervision of the United 
States Shipping Board a set of two 825-horsepower six cyl- 
inder Werkspoor-Skandia marine Diesel engines. This type 
is quite a departure from the original Werkspoor column 
frame type and makes very extensive use of cast iron framing, 
which insures much greater steadiness on board ship. The 
company has orders on hand for several motorships for the 
Standard Oil Company. 

The Winton Engine Company, Cleveland, Ohio, has de- 
veloped its own type of high speed mariné Diesel engines of 
the trunk piston type, basing its design on its large experi- 
ence accumulated during many years of building of heavy 
duty gasoline marine motors. The engines are built up to 
450 horsepower in eight cylinders with a speed up to 250 
revolutions per minute. A number of boats, full powered 
cargo carriers, as well as two yachts, which are propelled by 
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Diesel electric drive, have been equipped with this type of 
propelling machinery. 

The Nordberg Manufacturing Company, Milwaukee, Wis., 
is the licensee of Carel Freres, of Ghent, Belgium, for the 

Carel two cycle type stationary and marine engine. Up to 
the present time this firm has not been engaged in marine 
work and is only building engines for stationary purposes in 
the mining districts of the United States. 

The Dow Pump & Engine Company, Alameda, Cal., has . 
for several years built Diesel engines for stationary and ma- 
rine purposes based on an English design and has several in- 
stallations of 600 horsepower or more in operation on board 
ships with apparently good service. 

The Manitowoc Shipbuilding Corporation, Manitowoc, 
Wis., about two years ago purchased the license of the Franco 
Tosi Company, of Legnano, Italy, but up to the present time 
has done very little in actual work, having built only one 
experimental 120-horsepower electric generating set which 
for several months has been in actual operation with very 
good results. This company has developed its own design 
of marine engine based on the Tosi experience and will begin 
in a yery short time experimental work on two cycle single 
acting as well as double acting direct reversible marine en- 
gines. 

The United Engineering Company, San Francisco, Cal., 
is also licensed to build the Franco Tosi marine Diesel en- 
gine on the Pacific coast, but up to the present time has done 
very little in actual Diesel engine work. 

Sotip INJECTION TypE DIESEL ENGINES 

The firms who are building the solid injection type of 
Diesel engine are as follows: 

The De LaVergne Machine Company, of New York, has 
for many years built a Diesel engine of its own design and a 
semi-Diesel engine of the Franchetti type. Lately it has built 
and tested out a vertical four cylinder solid injection type 
marine Diesel engine with very good results. 

The Ingersoll-Rand Company, of New York, has taken 
over the rights of the Price Engine Company, of New York, 
and is prepared to supply Price engines in capacities up to 
2,000 horsepower. 

The Opposed Piston Oil Engine Company, of New York; 
has been formed to take over the old American Junkers En- 
gine Company to build and grant licenses in this country for 
the Junkers type Diesel engine, which has been built in Eng- 
land by Doxford, of Sunderland, for many years and of which 
English company the Opposed Piston Oil Engine Company 
is also exclusive licensee in this country. 

Firms CONSIDERING THE BUILDING OF MOTORSHIPS 

Other companies who own licenses to build Diesel engines 
are the New York Shipbuilding Corporation, Camden, N. J., 
and the Newport News Shipbuilding & Dry Dock Company, 
Newport News, Va., both of which have Werkspoor licenses. 
On account of urgent navy and merchant marine work no 
Diesel engine building has’ been undertaken by either of 
these firms, but it is probable that later on both companies 
will take up the construction of Diesel-engined motorships. 
In addition, the following firms are considering the building 
of motorships: 

The Federal Shipbuilding Company, of Kearney, N. J.; 
the Moore Shipbuilding Company, Oakland, Cal.; the Long 
Beach Shipbuilding Company, Long Beach, Cal., which is 
on the point of concluding a license agreement to build at its 
own yard two cycle marine engines up to 1,000 horsepower 
per unit in four cylinders; the Great Lakes Engineering Com- 
pany, Detroit, Mich.; the Ames Shipbuilding & Dry Dock 
Company, Seattle, Wash; and the Bath Iron Works, Bath, 

Me. 
The Westinghouse Electric & Manufacturing Company is 

considering the building of Diesel engines in connection with 
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electric generating sets for Diesel electric drive as well as for 
auxiliary purposes on board ships. The Ford Motor Com- 
pany, Detroit, Mich., in connection with the Hooven, Owens, 
Rentschler Company,- Hamilton, Ohio, is considering build- 
ing Diesel engines for marine and stationary purposes. ‘The 
Seattle Engineering Company, Seattle, Wash., has built an 
experimental engine of the four cycle type of its own design. 
The W. & A. Fletcher Company, Hoboken, N. J., is building 
a hot bulb engine of its own design for experimental pur- 
poses, and the Sperry Gyroscope Company, Brooklyn, N. Y., 
an experimental compound Diesel engine consisting of two 
high pressure four cycle cylinders and one low pressure cyl- 
inder working on the two cycle principle. 

Merchant Marine of France 

LE TROCQUER, M. Francois Marsal and M. Al- 
M e bert Sarraut, ministers respectively of public works, 
finance and the colonies of France, and M. Bignon and 
Thoumyre, under-secretaries of state for the mercantile 
marine and food supply, met on December 4 to draft a bill 
providing for the sale of the French national merchant fleet 
and the establishment of shipping lines with the colonies. 
The committee will be assisted by a technical commission to 
carry out the sale. 

The ministers also considered modifications in the bill em- 
bodying a programme of merchant ship construction which 
has already been adopted by the Chamber of Deputies and is 
now before the Senate. The measure provides for an ex- 
penditure of over 1,000,000,000 francs (approximately $60,- 
000,000 at the present rate of exchange), while the new pro- 
gramme provides for expenditures amounting to 300,000,000 
francs (approximately $18,000,000 at the present rate of ex- 
change) for building liners, 250,000,000 francs (approxi- 
mately $15,000,000) for building colliers already ordered by 
the Ministry of Industrial Reconstruction and for the payment 
of shipbuilding bounties already sanctioned. 

The American Marine Insurance 

Syndicates 
(Concluded from page 41.) 

The headquarters of the Middle Atlantic district have been 
established in the Stewart building at Baltimore and include 
all ports from the Delaware River to Charleston. The head- 
quarters of the East Gulf district are in the Orm building at 
New Orleans, with jurisdiction over Mobile and New Orleans 
and the headquarters of the West Gulf district are in Galves- 
ton, with jurisdiction over the ports of Orange, Beaumont, 
Houston and Galveston. : 

An organization on the Pacific coast will soon be estab- 
lished, and as soon as this is completed attention will be 
directed abroad and the first agency will probably be planted 
in England. From this point agencies will be appointed 
throughout Europe. After this agencies will be established in 
the Orient and South America. 

MERCHANT MARINE CONVENTION.—The annual conyen- 
tion of the National Merchant Marine Association will be 
held at the Washington Hotel, Washington, D. C., on Janu- 
ary 20 and 21. Included in the list of speakers at this meet- 
ing are leaders in shipping, railroad, export and import com- 
panies, agriculture, manufacturing, Government departments 
and prominent members of Congress. The Mississippi Valley 
Association and the South Atlantic Association have arranged 
to hold meetings on January 19 and 20 and will join with the 
National Merchant Marine Association in a joint programme 
for the promotion of United States shipping. 

Seine 



A Review of Motorship and Marine Diesel 
Engine Building in Europe 

The year 1920 has marked a revolution in the development of the motorship in 
Europe. It would seem that, almost without exception, shipowners have become con- 
verted to a belief in the advantages of the internal combustion engined vessel, and so 
strongly do some of them hold to this opinion that orders have been placed for batches 
of motor craft, im some cases contracts for as many as ten new ships being fixed. The 
position can best be explained, so far as Great Britain is concerned, from a statement of 
the fact that there are now thirteen of the leading shipbuilding and marine engineering 
concerns in the United Kingdom actually building marine oil engines on a commercial 
scale for installation in motorships, while four more are constructing their first experi- 
mental engine. These seventeen firms represent the cream of the shipbuilding industry, 
and those concerns which have not yet interested themselves in oil engine construction 
hold for the most part a second rate position. 

URING the year about twenty large motorships have 
been completed and the orders in hand in European 

yards now amount to between 180 and 190 ships, varying 
from vessels of 14,000 tons deadweight capacity to craft of 
3,500 tons. There are, of course, many more motor vessels 
of smaller size being built, but these do not come within the 
scope of this review. The ships on order probably represent 
a deadweight carrying capacity of somewhere in the neighbor- 
hood of 1,500,000 tons, and as the majority of the contracts 
are for completion before the end of 1922, it will be seen 
that within two years there will be a vast fleet of European 
motor vessels trading throughout the whole world. 

LEADING SHIPOWNERS BUILDING MOTORSHIPS 

In Great Britain twelve of the leading shipowners, includ- 
ing the British India Steam Navigation Company, the Pacific 
Steam Navigation Company, the Royal Mail Steam Packet 
Company, the Glen Line, the Bibby Line, the Brocklebank 
Line, and Lamport and Holt, are having motor vessels built 
and the same tendency of the chief shipowning firms in con- 

tinental countries is to be noted. For instance, in Denmark 
the East Asiatic Company, in Sweden the Transatlantic Com- 
pany and the North Star Company, in Norway the Thoresen 
Line and the Olsen Line, in Holland the Royal Netherlands 
Steamship Company, in France the Chargeurs Reunis, and in 
Italy the Societa Nazionale di Navigazione, of Genoa, all 
have motorships under construction, and this is mentioned to 
indicate that few, if any, of the more important shipowning 
firms in Europe deem it advisable to remain outside this new 
movement. 

In addition to the commercial success which has been 
achieved during the past year, there has been a marked 
technical development, the influence of which will probably 
be more fully felt in the course of a year or two. The size 
of motorships has increased up to 14,000 tons deadweight 
carrying capacity, while still larger craft are in contempla- 
tion and the power of individual oil engines has risen to 3,200 
horsepower, not merely as a specialized type but as a stan- 
dard design of which very large numbers are being built. 

Three entirely new types of marine Diesel engine have 

Fig. 1—The 10,000-Ton Motorship Yngaren After Launching. She is the First of the Doxford Standard Motorships 
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been built in Great Britain and their trials carried out, these 
being the Doxford and Cammell Laird two stroke engines 
and the four cycle motor developed by the North British 
Diesel Engine Works. In addition, the first experimental 
Still combined steam and oil engine, designed for commercial 
use, has been completed and tests made, and it will therefore 
be gathered that builders are not relying solely upon estab- 
lished models but are breaking out along new lines with the 
object of producing engines of higher efficiency or with which 
some other advantage may be gained such as the possibility 
of constructing them in very large powers. So far have de- 
velopments gone that manufacturers of four cycle engines of 
the Burmeister and Wain type are now prepared to build 
them in sizes of 4,000 horsepower, while builders of the two 

cycle engines of the Sulzer design are willing to manufacture 
6,000-horsepower sets under any reasonable guarantee. On 
the Clyde, Messrs. John Brown & Company, builders of the 
Lusitania and of many transatlantic liners, are experimenting 
with the new Cammellaird-Fullagar engine, the object in view 
being its employment in powers up to 10,000 or 15,000 horse- 
power in large or fast transatlantic liners. 

Two STROKE VERSUS FouR STROKE ENGINES 

Although probably in four-fifths of the motorships now in 
service and in 75 percent of those under construction, four 
cycle machinery is installed; nevertheless, British engineers 
are by no means unanimous in their belief that the greatest 
progress in the future will be with this type of machinery. 
On the contrary, there is a very general opinion that, es- 
pecially for the larger sizes, the two cycle Diesel motor will 
prove itself more satisfactory and will possess advantages 
that will render it an extremely strong competitor to the engine 
operating on the four cycle principle. Hence we see that the 
three most interesting types of motor developed during 1920, 
namely, the Cammellaird-Fullagar, the Doxford and the Still 
engines, are all two stroke machines and, moreover, while in 
Great Britain there are six manufacturers of marine oil en- 
gines of the four stroke type, no fewer than eleven have pinned 
their faith to the two stroke set. 

Even the double acting two cycle engine has its advocates 
and the North British Diesel Engine Works, which is now 
building four cycle engines, is experimenting with a double 
acting two stroke motor with a view to its ultimate adoption 
in place of the existing type. 

It is interesting to analyze the reasons which, it is claimed, 
render the two cycle engine more advantageous. The fuel 
consumption is admittedly higher, but only to the extent of 
about 7 or 8 percent, but builders who have adopted this de- 
sign claim that the cost of construction is lower, the weight 
and space occupied are smaller and the cost of construction 
is naturally reduced. 

New Tyres or DIESEL ENGINES 

There is another point in which the two stroke engine is. 
showing its superiority. It is becoming increasingly difficult 
to obtain the better grades of fuel oil which have for the most 
part hitherto been utilized in Diesel engines. The future type 
of marine oil engine must therefore be designed so as to be 
capable of burning any grade of oil, even Mexican fuel oil. 
The main obstacle to its satisfactory utilization is its dele- 
terious effect upon valves, especially on the exhaust valves. 
In the modern type of two cycle engine there are no valves 
other than .those for the starting air and fuel injection. 
Scavenging. air is admitted through. ports, while a further 
series of ports is provided for the discharge of the exhaust 
gases. Provided, therefore, that combustion is good, there 
is no reason why almost any quality of oil should not be used 
satisfactorily in two stroke engines, more particularly in those 
of the opposed piston type in which the scavenging air sweeps 
right through the cylinder from bottom to top. 

Of the new engines the Cammellaird-Fullagar engine has 
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already been described and illustrated in these pages and need 
not be dealt with at length. It might be recalled, however, 
that this engine was developed by the late Mr. H. Fullagar 
about 1912 and was only taken up in earnest by Cammell 
Laird & Company after the armistice. The first set was 
placed in the 500-ton coaster Fullagar in the early summer 
of 1920, and since that time the vessel has been in regular 
operation along the coasts of Great Britain covering about 
10,000 miles, the results having proved that at any rate this 
particular size of the engine fulfilled all the builders’ ex- 
pectations. 

Tt will be remembered that it is an opposed piston type 
built with unit pairs of cylinders, the crossheads of the top 
piston of one cylinder being joined by diagonal rods to the 
crossheads of the bottom adjacent cylinder. The fuel con- 
sumption has proved fairly good, being about 0.42 pound 
per brake horsepower hour and the results were sufficiently 
good to induce such well-known firms as Messrs. John 
Brown & Company, Messrs. Dunsmuir Jackson & Company 
and Messrs. David Rowan & Company, Limited, as well as a 
large American shipbuilding concern, to take out licenses for 
the construction of the Cammellaird-Fullagar type. It 
should, however, be borne in mind that the power of the en- 
gine on which the trials can be carried out is relatively low 
(being only 500 brake horsepower) and that it will be easier 
to give a definite opinion regarding the possibilities of the 
engine when larger sizes have been built. Two sets each of 

Fig. 2.—End View of 3,000-Horsepower Doxford Oil Engine 
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1,000 brake horsepower are now practically completed and 

will shortly be installed in.a cargo vessel for the Ellerman 

Line. 

CoMPLETION OF THE First 3,000-HorsEPOWER DOXFORD 

ENGINE 

The development of the Doxford Diesel engine was per- 

haps the most interesting and important feature of oil engine 

construction in 1920. ‘The builders, Messrs. W. Doxford & 

Sons, had so completely pinned their faith in this design that 

they took orders for the manufacture of six standard 3,000- 

horsepower sets before the first was completed and obviously 

it would have gone ill with them had they discovered any in- 

herent defects when they were testing out their first motor. 

However, they have spent about twelve years in experimental 

and investigation work, so that it cannot be said they are new 

to the industry. 
The new 3,000-horsepower standard Doxford engine, the 

first set of which is now undergoing its final test in the shop, 

is also of the opposed piston type. Having accepted this 
main principle, which was first applied to oil engines by 
Professor Junkers in Germany, the builders followed on their 
own ideas and produced an engine unlike any type previously 
constructed. In one respect it actually has a similarity to 
the hot bulb motor, for the two opposed pistons working in 
one cylinder are both provided with plates at the top made of 
ingot steel, which are maintained constantly at a high tem- 
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perature and are not cooled by the piston cooling water. The 

object of this is to enable a lower pressure of compression to be 

employed, and actually this is only 300 pounds per square 

inch instead of the usual 500 pounds per square inch with 

the normal Diesel engine. There is apparently no disadvan- 

tage in this arrangement except for the fact that the engine 

must be heated up by means of steam before it can be started, 

but this process only takes about half an hour. When the 

engine is running, the heat that is retained in the piston tops, 

combined with the heat of compression, is sufficient to pro- 

vide effective combustion of the fuel, as is indicated by the 

fact that the Doxford engine will run at a lower minimum 

speed of revolution than any engine hitherto produced. The 

normal speed of the 3,000 indicated horsepower set is 77 revo- 

lutions per minute, and it can be throttled down to run con- 

tinuously at about 16 revolutions per minute. 

FueEL Injection at 7,000 PouNDS PER SQUARE INCH 

This characteristic of low speed operation is facilitated by 

the employment of solid injection, which was decided upon 

by the manufacturers after a long period of investigation on 

an experimental cylinder. ‘Solid injection is, of course, very 

unusual in Diesel engines, and the only other builders who 

adopt the principle are Vickers, who utilize it both for mer- 

cantile and submarine engines. In the Doxford motor, how- 

ever, the pressure employed is very much higher than the 

Vickers type, the usual figure being in the neighborhood of 

Fig. 3.—3,000-Horsepower Doxford Oil Engine 
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7,000 to 8,000 pounds per square inch. It is worth noting 
that this high pressure gives rise to no difficulties whatever, 
and by utilizing fuel pump without glands even leaks have 
apparently been entirely eliminated. In order, however, that 
there may be no possibility of trouble in their first engine, 
the manufacturers are providing two sets of pumps, one 
driven directly off the crankshaft of the main motor and the 
other by an auxiliary steam engine or electric motor, the two 
sets being interchangeable and both controlled by a small 
hand wheel at the starting platform. 

The scavenging pump is located in the center of the engine, 
and as this is the only auxiliary driven it is natural that a 
high mechanical efficiency should be attained. The brake 
horsepower of this motor is in the neighborhood of 2,700, 
which is higher than that of any other marine oil engine yet 
built. 

A very compact arrangement is effected by delivering the 
scavenging air into the cylinders through ports at the bottom 
via a scavenging trunk which surrounds the cylinder and is 
supported on the cast iron columns. Similarly, the exhaust 
gases are discharged through ports at the-top of the cylinder 
into a belt surrounding the cylinder and then into a water 
cooled silencer at the back. There is a fuel valve at the back 
and the front of each cylinder, so as to give even admission 
of fuel, but it may be noted that the fuel pumps at the back 
are not utilized when going astern, so that only half the 
power is available in the astern direction. The object of this 
is to avoid complication of the reversing gear, so that only 
the camshaft at the front operating the one set of fuel valves 
needs to be moved when it is required to go astern. 

The two camshafts are separately driven and on the one in 
front of the engine are two cams for each fuel valve and two 
for each starting valve. When it is desired to go astern all 
the valve levers are lifted off the cams, the camshaft is moved 
fore and aft, after which the air starting levers are brought 
into contact with their cams, admitting compressed air for a 
few revolutions when the fuel valve levers are brought into ac- 
tion and those for operating the starting valves lifted off the 
cams. All these operations are carried out by means of the 
large handwheel at the starting platform, while the movement 
of the camshaft is effected manually by a lever close to the 
maneuvering wheel. Variation of speed is obtained by reduc- 
ing the lift of the fuel valves and at the same time controlling 
the pressure of the fuel. It is significant that fresh water 
is used for cooling both the cylinders and the pistons, this 
being unusual, although the practice of using fresh water for 
piston cooling is now becoming common and is adopted by 
Burmeister and Wain and Harland and Wolff in their large 
engines. 

The cylinder dimensions of the Doxford engine are 580 
millimeters bore and 1,160 millimeters stroke, giving a mod- 
erate piston speed of approximately 600 feet per minute. 
The fuel consumption appears to be in the neighborhood of 
0.42 pound per brake horsepower hour and the engine is run 
on Mexican oil. auc! 

A New Four Stroke ENGINE 

The new engine of the North British Diesel Engine Works, 
of Glasgow, the first example of which was only completed in 
December, is of an entirely different type. In the first place 
it is a four stroke set, the builders having decided that in the 
first instance there would be less risk attaching to this con- 
struction, although they intend at a later date to develop a 
double acting two cycle motor upon which they are now ex- 
perimenting. They have standardized an eight cylinder en- 
gine of 2,330 indicated horsepower, the adoption of eight 
cylinders being again to diminish any possibility of trouble 
by employing cylinder dimensions which had previously been 
found suitable for four stroke work. The brake horsepower 
is, however, relatively high, since in the first engine the air 
compressors are driven by separate high speed Diesel en- 
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gines. The novelties in the design of this motor include what 
is commonly termed an entablature construction in which the 
entablatures supporting the cylinders are carried on steel 
stanchions which take the whole of the weight and the cast 
iron columns can therefore be made relatively light. 

This design is of some interest in view of the fact that 
Sulzers, who were one of the originators of the idea, have 
abandoned it entirely and the framing of their engines con- 
sists of the usual cast iron columns. On the other hand, Har- 
land and Wolff have adopted the steel column design, so that 
there is evidently no unanimity among Diesel engine builders 
in this direction. 

The second novel feature in the North British Diesel En- 
gine Works type of motor is the method of reversing. There 
is the usual pair of side-by-side cams, one for ahead and one 
for astern, for actuating each of the valves, but instead of 
lifting the valve levers, as is usual when it is desired to move 
the camshaft fore and aft for reversal, in this case the whole 
camshaft is dropped bodily away from the rollers of the 
valve levers while the movement is made, after which it is 
brought up again into contact with the cams. 

THE CONVERSION OF STEAMERS TO MOTORSHIPS 

One of the most significant events in the shipping world 
in 1920 was the commencement made of the conversion of 
existing steamers to motor vessels. In the opinion of many 
shipowners, who are finding some difficulty in operating their 
ships at a profit in view of the high price of coal, the con- 
version of tramp steamers to motor craft offers the only solu- 
tion of their difficulty. Immense interest was therefore taken 
in the first conversion carried out on a Swedish ship owned 
by the Banck Line, a 5,000-ton vessel with machinery of 
about 1,200 horsepower. The steam engine which was dis- 
placed was an ordinary triple expansion set, and in its stead 
a 1,200-horsepower Sulzer two cycle motor with four cylin- 
ders was fitted. It is not known what was the cost of con- 
version, but it was carried out at Hamburg and the amount 
paid was certainly less than would have been the case had 
the work been done at a British yard. The saving effected, 
however, was sufficient to make a marked impression upon 
the shipowning community, for instead of using 20 tons of 
coal at an average price of about £7 or £8 per ton, the vessel 
(named the Augusta) now consumes only four tons of oil per 
day costing about £11 per ton. 

There is only one obstacle which prevents a general con- 
version of a large portion of the existing European mercantile 
fleet to motor power. ‘This lies in the high cost of work in 
the shipyards at the present time, particularly work of this 
nature, for which the men obtain higher rates than for new 
ships. The Transatlantic Steamship Company, of Gothen- 
burg, had decided to commence the conversion of all their 
steamers to motor vessels (totalling about 25) and ordered 
an engine to be fitted in the first craft on which such a con- 
version was to be carried out. They found, however, that the 
expense of the work (and not of the engine) was so prohibi- 
tive that they decided to wait until there was something of ‘a 
slump in shipbuilding, when they consider that prices for 
such work will be considerably reduced, and when that oc- 
curs they will probably transform all their steamers into 
motorships. 

Motor PASSENGER LINERS 

For the first time the problem of building motor passenger 
liners reached a practical stage in 1920. Hitherto this has 
been looked upon as a doubtful proposition, but early in the’ 
year the British India Steam Navigation Company, one of 
the largest shipping concerns in the world, decided to build 
three motor passenger liners for their Eastern trade. The 
first of these will be completed early in the near year and, 
although not the largest type of liner, it will afford an ex- 
cellent opportunity of judging the possibilities of much bigger 
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Fig. 4.—New 7,000-Ton Motorship Tosca, Owned by Winge & Company, Christiania. The First of Four Vessels for the Same Owners. 

Fitted With Two 1,400-Horsepower Werkspoor Oil Engines 

ships. The new ships will be mixed cargo and passenger 
ships carrying about 10,000 tons of cargo and 150 pas- 
sengers. 

More ambitious is the order placed by an Italian firm with 
the Ansaldo San Giorgio Company for five motor passenger 
liners in which machinery of 8,000 brake horsepower will be 
installed, while the Brostrom Line, of Stockholm, has con-.: 
tracted for a transatlantic motor passenger liner to be built in 
Scandinavia, larger than any of the vessels now contemplated. 
Moreover, the Elder Dempster Line, of Liverpool, has con- 

verted an existing motorship, the Glenapp, into a passenger 
vessel to trade between Liverpool and the West Coast of 
Africa. This ship, now named the Aba and fitted with 
Diesel machinery of 6,000 horsepower, will sail on her 
maiden voyage as a passenger craft early in 1921. 

Prospects For 1921 

It is difficult to speak in measured terms of the prospects 
for 1921, which cannot fail to mark a record year in motor- 
ship development. The number of motor vessels now on order 
is given above, and of these it is estimated that nearly 100 
will be completed during the coming year, with a total dead- 
weight carrying capacity of between 750,000 and 800,000 
tons. It must be remembered, too, that with each month the 
capacity of European shipyards for turning out motorships is 
increasing, for practically all the large shipbuilding firms in 
Great Britain are increasing their oil engine shops, which 
hitherto have been too limited in size and equipment to meet 
all the demands that have been made upon them. ‘The large 
concerns are spending hundreds of thousands of pounds upon 
new equipment, and in many cases are converting what were 
originally boiler and steam engine shops into the most up-to- 
date works for the sole manufacture of oil engines. It has 
become fully recognized that this is the only method by which 
marine oil engine manufacture can be carried out to advan- 
tage, combining it with thorough standardization, so that the 
tendency is to build standard motor vessels equipped with 
machinery of standard size and construction. The results 
of these additions to existing workshops will be to render the 
manufacturers throughout Europe capable of an output two, 
three or even four times as great as in 1920. 

The table given below shows details of a few of the motor- 
ships now in course of construction for some of the larger 
shipping concerns, and perhaps one of the most significant 

facts in connection with the popularity of the motorship is 
that whereas a large number of orders for steamers have been 
cancelled during the past few months there does not seem to 
have been a single instance of a contract for a motor vessel 
being abandoned. 

¢ Number of Deadweight Indicated 
Surprinc Company Ships Tonnage Horsepower 

Glen Line, London........... 5 14,000 6,400 
Glen Line, London........... 5 10,500 3,600 
Pacific Steam Navigation Com- 

pany, Liverpool .......... 183 10,000 3,600: 
Pacific Steam Navigation Com- 

pany, Liverpool .......... 3 12,000 4,500 
British India Steam Navigation ; 

Company, London ....... 4 10,500 4,600 
Tankers, Limited, Liverpool... 4 10,500 3,500 
Transatlantic Company, Gothen- 

DEER? ooo09u0d0 00000000000 3 10,000 3,000 
Transatlantic Company, Gothen- 

DXEBES? 9 0000000000000000000 9,400: 3,100 
East Asiatic Company, Copen- 

WEIN co oa00000000009000000 9,400 to 14,000 3,000 to 6,400: 
Winge & Company, Christiania. 4 6,500 2,800 
Societa Nazionale di Navi- 
ERBOA®, COMO. scacgocdctoc 12,000 8,000 

Grangesberg Ore Company, 
Gothenbunc weenie 8,000 3,000 

As an indication of the strength of the Diesel engine move- 

ment in Great Britain, the following list of firms now actively 
engaged in the production of motorships may be of interest: 

NAME OF SHIPBUILDER STANDARD ENGINES BUILT 

1. Armstrong Whitworth & Company....... 1,700 indicated horsepower 
(two cycle) 

2D, Your Won Ce Cornogimnyoacocccccs000000 
3. William Beardmore & Company......... 1,200 indicated horsepower 
4. Cammell Laird & Company............. 1,000 brake horsepower 
5B, \Wo IDyermiteral & SOM ccoogosooccvcea0000 3,000 indicated horsepower 
@, IDyeracreagsige Ce Wack. oocvacacocc9000000 
7. Fairfield Shipbuilding and Engineering 

OEM? Govoodnonoab0d000000000000 
GR, Islerderacl Be WOR. sooo cc0cnn0boKoagd0000 1,800 and 38,200 indicated 

horsepower 
9. Hawthorn Leslie & Company...........- 

10. North Eastern Marine Engineering Com- 
1,400 indicated horsepower 

1,400 indicated horsepower 
2,330 indicated horsepower 

12. David Rowan & Company............... 
13. Swan Hunter & Wigham Richardson..... 
14. Alexander Stephen & Company.......... 
15. Scott Shipbuilding and Engineering Com- 

1,500 brake horsepower 
1,700 brake horsepower 

2,000 brake horsepower 
1,500 brake horsepower 
1,270 brake horsepower 

Of these, Messrs. Cammell Laird, & Company, David 

Rowan & Company, John Brown & Company, and Dunsmuir 

and Jackson are building the Cammellaird-Fullagar engine; 

Hawthorn Leslie & Company and the North Eastern Engi- 

neering Company are constructing the Werkspoor four cycle 

type; Armstrong Whitworth & Company and Alexander 
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Stephen & Company are building the Sulzer engine; Scotts 
Shipbuilding and Engineering Company the Still combined 
steam and oil engine; Harland and Wolff the Burmeister and 
Wain type; Beardmores the Tosi design; Swan Hunter and 
Wigham Richardson the Neptune Polar type; while Vickers, 
Doxtfords, Whites and the North British Diesel Engine Com- 
pany are all manufacturing engines to their own design. 

Among other firms which have either obtained licenses or 
will shortly acquire them are William Denny Brothers, of 
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Dumbarton; Yarrows, of Scotstoun, on the Clyde; the Walls- - 
end Shipbuilding and Engineering Company, and Palmers 
Shipbuilding and Engineering Company. On. the Continent 
the same degree of activity is being shown, and in Denmark 
there are three firms mainly or exclusively engaged upon 
motorship construction, in Sweden three, in France two, Hol- 
land two, Italy two, Norway one, and Switzerland one, in 
the latter case only engines being manufactured, as the Sulzer 
firm is not engaged in shipbuilding. 

Arc Welded Ships 
BY O, H. ESCHHOLZ* 

Arc welding is no longer a novel process. Since the original patent of Slavianoff in \ 
i887 it has been conservatively developed, until in many industries this form of welding 
vas achieved merited recognition as an essential means for the fabrication of steel 
structures. In shipyards the metallic electrode arc is definitely established as an im- 
portant tool for the repair of broken parts, replacement of worn and corroded members, 
securing otl- or watertight structures, and the production of non-strength joints. Some 
of the problems involved in the application of arc welding to shipyard work are outlined 
briefly in this article. 

XPERIENCE with welding in the shipyards has led to © 
the arc welding of the Geary launch in 1915, the New- 

burgh barge, 1917, the Richborough barge, 1918, Norfolk 
towing target, 1920, and the coaster Fullagar, 1920. The 
performance of these craft under adverse conditions has 
clearly demonstrated the practicability of the small welded 
ship. The attitude of the welding research sub-committee of 
the welding committee of the United States Shipping Board 
in 1918 was that “there are no outstanding technical ques- 
tions requiring solution in order to 
proceed at once to the construction 
of welded ships.” 

ADVANTAGES OF ARC WELDING 

The advantages derived by arc 
welding usually cited are: 

(1) With the elimination of 
marking off, drilling or punching, 
countersinking and calking, a con- 
siderable economy in time and labor Fig. 1—Appearance of 
can be effected. Metallic Electrode 

(2) By the reduction in width of | Welding Arc. The 
Molten End of the laps and size of butt straps a saving 

of from 5 to 10 percent of material 
can be effected. 

(3) Welded joints can be made 
to withstand greater stresses than 
similar riveted joints, and can be 
made equal in strength to the ship plating. 

(4) Once the practice is standard a reduction in the 
weight of the shell plating will be possible without reducing 
the safety factor. 

(5) A welded joint is oil- and watertight up to its breaking 
point, whereas riveted and calked joints are liable to leak 
badly at as low as 25 percent of their ultimate strength. 

It is generally recognized that arc welding has come to 
stay in the shipyard. As an indication of the faith of the 
English builders in the future of the welded ship, the follow- 
ing list of projected vessels is of interest. In Lloyds Annual 
Report for the last year reference is made to a design which 
had been submitted and approved for the welded construction 

* Material and process engineering department, Westinghouse Electric 
and Manufacturing Company, East Pittsburg, Pa.; member of American 
Bureau of Welding. 

Wire Electrode is 
Shown Assuming a Glo- 
bular Shape Prelimin- 
ary to Being Released 
and Deposited on Plate 

of a longitudinally ‘framed vessel 303 feet long. Designs 
have been prepared by one of Vicker’s associated companies 
for the welded construction of a large number of self-pro- 
pelled barges, 125 feet long, 16 feet beam, 320 tons dis- 
placement, in France. The Forth Ship Building Company 
at Alloa has prepared designs for the construction of a welded 
tanker. At Millford Haven arc welding is being used ex- 
tensively to convert an ordinary cargo vessel into an oil tank 
boat. The coaster Fullagar, recently launched by Cammell 

Fig. 2.—Etched Section Through a Single Layer of Metal Deposited 
(Welded) on Plate. Note the Zone of Fusion, Crystal Structure Change, 

Penetration and Overlap 

Laird & Company, is an experiment with the view of employ- 
ing similar welded construction in larger vessels. 

WELDING ACTIVITIES PROPOSED 

An established process, such as riveting, obviously yields 
ground slowly to one less known. ‘This inertia can be over- 
come by the liberal dissemination of knowledge concerning 
the newer process and experience with its application. In 
this connection it is important to note that at a recent meeting 
of the American Bureau of Welding some of the major ac- 
tivities proposed for the ensuing year were: 

(1) Development of a standard training course for the 
education of supervisors and arc manipulators. 

(2) Standardization of weld inspection and test methods. 
(3) Standardization of welding procedure for various ap- 

plications. 
(4) Compilation of available data concerning physical 

properties and cost of welded members. 
The problem of the all welded ship is essentially that of - 

educating the design and construction staff in the character- 
istics and use of the process. Its employment on a large 
scale for the joining of strength members requires the build- 
ing up of a welding organization comprising superintendents, 
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foremen and operators who are expert and conscientious in 
the use of the process before cautious engineers are justified 
in specifying the extensive substitution of welding for riveting. 

FEEDING MATERIALS AND ASSEMBLING METHODS 

A problem second in importance only to that of training* 
is the development of materials feeding procedure and as- 
sembling methods that will assure a minimum interruption 
to the operator and negligible residual strains in the welded 
area caused by the contraction of the deposited metal. Most 
of the larger welded structures such as frames and platings 

Fig. 3.—Etched Section, Showing Fusion Pattern on 
Building Up a Heavy Deposit by Layer Deposition. 
(In Order to Facilitate a Definite Marking of the 
Fusion Boundaries Two Types of Electrodes Were 

Used) 

in the experimental vessels were assembled to form lap or butt 
strap joints by means of service bolts and tack welds. As 
this method detracts somewhat from the advantages to be de- 
rived in welding, various expedients are being developed that 
will accomplish the same purpose without the necessity of 

* Training of Are Welder, O. H. Eschholz, Electrical World, September 
27, October 4, 1919. Overhead Arc Welding, O. H. Eschholz, Power, 
November 16, 1920. : 
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perforating the 
plates. In this 
connection it is 
desirable to point 
out that the weld- 
ing conference 
committee of the 
American Weld- 
ing Society is 
compiling the ex- 
perience of nu- 
merous manufac- 
HOURS Lid ble 
construction of 
welded pressure 
vessels and a sec- 
ond committee is 
engaged in the 
design of a large 
welded storage 
tank, The ex- 
perience that will 
be available in 
the coming year 
from the welding 
of such plate 
structures will be applicable in numerous ways to ship- 
building. 

It is frequently stated that the characteristics of a weld are 
dependent to a large degree upon the “personal equation” of 
the welder. An analysis of the are welding process shows 
that it is peculiarly susceptible to control, a characteristic that 
it possesses in common with electrical apparatus and electrical 
processes. The development of a control to minimize the 
human variability factors and by. fixing the arc current, arc 
length, direction of deposition, and materials used is merely 
a matter of an adequate welding organization. 

VisuAL EXAMINATION OF DEPOSITED METAL 

With the increased dispersion of a technical knowledge of 

Fig. 4.—Surface View of Layers Deposited 
When Holding a Short Arc, Left, and a Long 
Arc, Right. Note Difference in Contour, Den- 

sity and Distribution of Oxide 

Fig. 5—Plate Movement Caused by Contraction of Hot Deposited Metal Upon Cooling. A, Longitudinal Contraction in Layer. B, Trans- 

yerse Contraction in Metal. C, Example of Stresses Produced by Contraction Drawing Plates Together Initially Separated 1% Inch 



56 MARINE ENGINEERING 

the prccess the significance of visual* examination of de- 
posited metal will be obvious. The salient characteristics of 
fusion—overlap, penetration, oxide distribution, crater depth 
—are clearly revealed to the trained eye and give a quite 
satisfactory indication of the workmanship and characteristics 
of the weld. Electrical and magnetic inspection methods 
are now in an advanced stage of development; these, when 
available, will give a further check on the degree of fusion 
and soundness of the deposited metal. It is necessary to point 
out, however, that none of these methods gives a measure of 
the value or distribution of residual stresses. As such 
stresses are determined by the method of assembly and design 
of joint, their evaluation falls within the province of an engi- 
neer or designer. 

Cost oF WELDING 

The cost of application is the final criterion of the process. 
Two important factors that are susceptible of considerable 
reduction are cost of electrodes and welder’s time. The prac- 
tice of the British ship welders has been to employ special 
covered electrodes. ‘The manufacturers of these electrodes 
have been largely responsible for the impetus given to ship 
welding in England, a number of them having secured Lloyd’s 
approval for the application of arc welding to a large number 
of parts, as well as for the design and supervision of the 
welded Richborough barge and the 425-ton coaster Fullagar. 
The cost of such electrodes, however, places quite a burden on 
welding. With the present increased scientific knowledge of 
the characteristics of the cheaper bare electrodes, it should 
be possible to obtain for them nearly as broad a classification. 

With the use of a given electrode, currnt density and a 
short arc length, the speed of metal deposition is a direct 
function of the arc welding current. This fact should be 
clearly recognized by designers in order that wherever feas- 
ible the joint will be given a high thermal capacity, thereby 
permitting the use of a high welding current and a resulting 
high welding speed. ‘There is already a tendency to take 
advantage of this characteristic of arc welded joints. A few 
years ago a value of 125 amperes was considered to be the 
proper welding current for most work; now many applica- 
tions employ 175 amperes and the future points to the use, 
with suitably designed joints, of 225 and 250 amperes. 

While the all-welded ship is the ultimate goal of welding 
enthusiasts, it is recognized that its logical development will 
come only through the cautious displacement of riveting by an 
organization fully conscious of the merits of the two pro- 
cesses. The welding of non-strength members, not adaptable 
to inexpensive riveting in the fabricating shops, will occupy 
the first stage, the welding of superstructures, internal divi- 
sion fittings, deck plates, oil tanks the second stage, and with 
the availability of adequate process control and inspection 
methods the process will be extended to the welding of the 
main strength members composing the frames and shell. 

Electric Welding Plant Mounted on Motor 
Truck 

Nig on the chassis of a Packard motor truck 
owned by the United Marine Contracting Company, 

of New York City, is a complete self-contained, portable 
electric arc welding outfit for either land or marine work. 
It is the first and only motor truck arc welding plant in the 
country and serves as a striking example of the adaptability 
of the motor truck to an ever-increasing cycle of industrial 
uses. 

Stimulated during the war by the necessity of keeping every 
available ship in running order, the electric arc welding pro- 
cess for marine transportation purposes was greatly im- 
proved. Barges equipped with complete welding plants to 
facilitate the repair of cracked boilers and broken engine 

* Fusion in Arc Welding, O. H. Eschholz, American Institute of Electrical 
Engineers, March, 1919. 
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Portable Welding Plant in Operation 

parts that could not be brought to a stationary shop resulted’ 
from the energetic efforts to keep warships in commission. 

The Covic Electric Company, of New. York, undertook to: 
meet this need for a portable land outfit by mounting an 
electric welding apparatus on a motor truck. The object was. 
to serve as economically as possible both the marine and land 
requirements. Due to its greater mobility, such a machine 
could travel from job to job much more quickly, cutting down 
the idle time of the welding plant and crew. The truck also 
eliminates a towing bill, which is always necessary in the 
case of the barge, resulting in a considerable saving on each 
job. 

The unit finally developed consists of a Packard heavy 
duty chassis on which is mounted a large body of special de- 
sign which gives ample space for the apparatus and for sup- 
plies. Directly over the rear axle is the power plant, includ- 
ing an electric generator driven by a 40-horsepower gas- 
kerosene engine, which produces a direct current of 150 am- 
peres for each welder at 50 volts. The capacity of a machine 
is two welders. 

Welding supplies such as short lengths of welding wire,. 
welding glasses, hammers, etc., are carried in small compart- 
ments built on the under side at the rear of the bedy. A 40- 
gallon spare fuel tank is provided, as is also a tank for 20) 
gallons of lubricating oil for all machinery. 

In the forward part of the body is mounted a 90-foot air 
compressor to supply compressed air for the pneumatic ham- 
mers and tools which are used in preparing the pieces to be 
welded and in finishing off the completed weld. This com- 
pressor is driven by the Packard motor through a power take- 
off from the drive shaft. ‘Twenty horsepower is required to 
operate this machine at 250 revolutions per minute. 

A special transmission was designed for this truck to pro- 
vide for operating the air compressor from the drive shaft. 
A Morse chain is used to transmit the power from a sprocket 
on the drive shaft to a sprocket on the compressor. These 
sprockets provide for a reduction ratio of four to one in order 
to give the desired 250 revolutions per minute. 

The truck is provided with a work bench which has the 
necessary equipment needed for an emergency. The body is 
fitted up with electric light, current for which is supplied by 
the generator. This makes night operation possible and 
quite safe. 

The crew consists of six men—two welders, two chippers, 
an engineer and his helper. 



Progress of Welding in the Shipyards 
BY WILLIAM T. BONNER™* 

The year now closing has witnessed a wonderful development in the ship welding 

art. We no longer speak of the welder’s metallic electrode as the spirit wand with which 

he performs his magic transformations behind the dazzling arc. Wonderful as they are, 

we may now behold these operations as they are progressively projected on the screen 

and study the phenomena of fusing plate to plate as we formerly studied a moving 

picture of riveting. 

HEMISTRY, metallurgy and photography have com- 
bined to show us what constitutes a good weld. How 

to make them is now an open secret. We have long known, 

of course, that electrically deposited metal is, primarily, a 

casting and its characteristics correspond closely to those of 
any other casting made of similar materials in so far as its 
tensile strength, ductility and other physical qualities are 
concerned. To a certain extent, however, it is better than 
castings made in the ordinary way, since it is free from the 

contaminating influences of the foundry mold and also the 
oxidizing effect of the coke fires, and it is expected we shall 
ultimately learn how to treat our electric welds when made 
so as to convert them from castings into forgings. 

Our 1920 progress in welding has confirmed our previous 
conclusions about welding in many particulars. Leading en- 
gineers are now generally agreed that the short arc of, say, 
¥ inch, with current of 16 to 20 volts across the arc, is pre- 
ferable to any other. It permits making a thoroughly good 
weld, absolutely free of porous spots, and it avoids the oxi- 
dizing opportunities always present when the molten metal 
is traversing the path of a long arc. 

ADVANTAGES OF USING HIGHER AMPERAGE 

Both manufacturers and users of welding equipment have 
also learned the advantage of using higher amperage, es- 
pecially for work in exposed situations and where the material 
volume is sufficient to withstand the greater heat impact; 
170 to 180 amperes for welding 14-inch plate does not appeal 
to the operator who wants a job to last, but it ensures a good 
weld and a quick one when rightly handled and backed up 
by a machine with ample copper content to absorb all of the 
shocks due to electrode imperfections and inequalities in the 
work. 

No welding generator should be designed for less than 175 
amperes normal rating for shipyard service, unless it be in- 
tended exclusively for the shop fabrication of light tank and 
ventilator work. In fact, the present year has witnessed a 
decided move in the direction of 250- and 300-ampere plate 
welding with 3/16-inch and %-inch electrodes, although the 
field for that must be limited to heavy plates and steel cast- 
ings with extended seam areas. 

Were we content to limit our welds to the quality of a good 
casting, regardless of the efficiency of the fused junction of 
weld and virgin metal, we might select any combination of 
wire and amperes which would give us a fusing temperature 
of approximately 3,200 degrees F., that being the temperature 
at which steel founders generally expect to obtain the best 
results. When poured at temperatures higher than 3,200 
degrees F., steel castings become brittle and they also show 
pronounced indications of oxidation. As near as it can be 
determined, the physical heat of the arc is in the neighborhood’ 
of 6,400 degrees to 6,600 degrees F., and were it not for 
certain modifying conditions our welds would all suffer from 
the application of that excessive temperature. 

One of these conditions is the disproportion of the arc 
contact to the work area and the heat tempering influence 

* Engineer welded ship construction; member, Society Naval Architects 
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which the latter exerts. Another, and that most important, 

is the fact that with the short arc the flow of metal between 

the electrode tip and the work is so rapid that it almost 

amounts to a continuous stream of sufficient density to estab- 

lish a current bridge. In fact, the oscillograph has shown us 

that the current actually does short circuit the welder’s arc 

an average of 25 times each second, and, while these shorts 

break the arc only momentarily, they afford sufficient relief 

to maintain an average temperature on the work which does 

not exceed safe metallurgic limits. 
Following through the logic of this phenomenon it may be 

safely reasoned that with a current of low voltage, and low 

amperage also, there would not be sufficient energy to re- 

establish the arc after each of these short circuits unless the 

operator is content repeatedly to “commence agar. “lag 

inevitable result of that method is uneven, porous welds, 

scaly surfaces and lack of fusion between weld and parent 

metal. A higher amperage, however, will tend to fuse off 

the elongated “necks” which form at the end of the electrode 

with each short circuit and insure a quick return of the arc. 

ELECTRICALLY WELDED SEAMS FOR PLATING 

It is no longer necessary to hesitate about using electrically 

welded seams for plating because of any real lack of efficiency 

in that method. The brightest engineers of this generation are 

actively competing with each other in their efforts to gain 

first honors in welding research, and many problems of 

theory, which only yesterday were considered unsolvable by 

some, have now become the routine of every-day practice. 

This may be accounted for in several ways, all of them, no 

doubt, contributing their share toward the more general suc- 

cess which has attended the extension of welding operations 

during 1920. Foremost in the list of causes may be found 

the growing spirit of “justice to all systems,” which the weld- 

ing engineer makes a first order of business the moment he 

begins an engagement. Trying to arc weld a gas job, and 

vice versa, simply because the “boss” happened to know more 

about one than the other, or because he had no equipment for 

doing it that way, has done much to prejudice owners and 

constructors against welding. Fortunately, the growth of the 

demand for welding has created a new and very useful offi- 

cial, the welding engineer, whose duties are to consider each 

undertaking on its own particular merits and to recommend 

how and by what method or system it shall be welded. For 

one job he may prescribe gas, for another thermit, and another 

are or spot welding. He may, if he be a real engineer, turn 

down all of the autogenous methods and call in the riveters. 

There are many situations where the latter system is not 

only cheaper, but better. 
Knowing what not to use is always an indication of real 

ability. 
It is believed 1920 has witnessed the flood and we shall 

now have a decided ebb in the tide which has torn labor 
from its safe moorings on the question of service and that 
war-time demands will gradually give way to real effort to 
earn the pay envelope contents. The progress of welding 
has been noticeably impeded by the contention that however 
efficient a weld might be made, its real value lies in the 
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quality of its workmanship, and welders, more than any other 
mechanics, have wholly failed to prove their loyalty by doing 
universally good work. Unfortunately, that contention is ab- 
solutely true, but, thanks to the perseverance of the devotees 
of this new art, a new spirit of interest beyond that of selfish 
monetary gain is being developed by the mechanics and we 
now find them constantly seeking advice as to how they may 
avoid the failures with which they have heretofore been 
charged. 

Knowing how and the will to do it constitutes real team 
work, in the face of which failure is 99 percent eliminated. 

EDUCATION OF WELDERS 
The very extended discussion which was given to Pro- 

fessor Chapman’s paper on “University Education in Ship 
Construction” at the last annual meeting of the Society of 
Naval Architects plainly indicates a widespread interest in 
the betterment of the shipworker’s mentality. 

Nearly all large manufacturing concerns now provide for 
the education of their employees in such special lines as will 
enlarge their field of usefulness and the recognition which is 
being given to welding in this educational movement augurs 
well for its future establishment as a means of constructing 
ships. 

Drexel Institute, in Philadelphia, may be cited as a good 
example of what can be accomplished in this line. They do 
not attack the problem from the trade school standpoint, but 
aim for the higher education of the welder by giving him the 
mathematics and the metallurgy of the art and so fit him to 
become a leader and a teacher. The practical part is treated 
by demonstration only; the actual experience must be obtained 
in the shipyard. 

THE AMERICAN WELDING SOCIETY 

The importance of the welding art is reflected in no small 
measure by the activities of the American Welding Society, 
one of the newest but not the least vigorous of the American 
technical societies. Organized in 1919 as a logical outgrowth 
of the Emergency Fleet Welding Committee, a body of emi- 
nent engineers appointed to aid in winning the war, the 
society has grown until it now has upwards of 1,000 members 
with local sections in New York, Philadelphia, Pittsburgh, 
Cleveland, Chicago and other large centers. 

Close affiliation is maintained by the society with the vari- 
ous Government bureaus, War and Navy Departments, Na- 
tional Research Council, Congressional and other libraries, 
chemical and metallurgical laboratories and other technical 
research organizations, to insure co-operation in any investi- 
gation undertaken by the society for the benefit of its mem- 
bers. 

This is a society for promoting the science and art of weld- 
ing and its accessory operations. 

ATTITUDE OF THE CLASSIFICATION SOCIETIES 

While the classification societies have made no material 
change in their schedules of permissible welding, as, for in- 
stance, Lloyd’s list of non-structural parts contained in the 
society’s circular No. 1,328, approved by the committee Octo- 
ber 6, 1919) greater latitude is continually being given to the 
local inspectors as to their interpretation of what shall and 
what shall not be welded in the construction of a ship. All 
such special rulings, however, have conformed to the general 
provision of Lloyd’s circular No. 1,328, and the net effect has ~ 
been to enlarge the volume of welding without encroaching 
upon the society’s limitation of its use on non-structural parts. 

Because of the builders’ present state of unpreparedness, 
both as to equipment and personnel, this has not been con- 
sidered a hardship. Our 1921 review will, no doubt, tell a 
different story, as the classification societies, both here and 
abroad, have all been keenly observing the progress of weld- 
ing and will undoubtedly show their progressiveness by ap- 
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proving its use for strength members as soon as the builders 
are properly equipped for undertaking that form of con- 
struction. 

In a leaflet recently issued by a prominent indexing firm, 
a list of permissible welding, which had been prepared from 
the paper on that subject published in MARINE ENGINEERING 
of April, 1920, was made to indicate that Lloyds might class 
all vessels whereon welding had been employed as ‘‘experi- 
mental” even though the amount of such welding might be 
very small. 

Actually, there would be no such limitation to a vessel’s 
classification, as above intimated, as where welding is con- 
fined to the circular No. 1,328 list of non-structural parts, 
the classification would remain 100 A-1 or 100 A-1, “awning” 
or “shelter deck with freeboard,” without any notation in re- 
gard to the use of electric welding. 

To put it still more clearly, in cases where it is proposed 
to adopt electric welding generally in the construction of ves- 
sels, Lloyd’s Register requires the system of welding to be 
approved and the details of construction of the vessel and of 
the welds to be submitted for approval. 

Provisional rules have been adopted by Lloyds as a tenta- 
tive measure for the classification of vessels electrically 
welded, as provided in section 74 of Lloyd’s rules for 1919- 
20, and the classification of such ships in the Register book 
bears the notation: “experimental” and “electrically welded.” 

‘The interest of the American Bureau of Shipping in the 
progress of welding is none the less keen and American Bu- 
reau of Shipping inspectors are everywhere on the alert to 
note its progress. Owing to the great similarity of rulings 
on that form of construction, i. e., as between the American 
Bureau and Lloyds, separate reference is hardly required, as 
any recital of the activities of one would be close akin to the 
other. 

WELDING APPROVED BY STEAMBOAT INSPECTION SERVICE 

It is not generally realized to what extent welding is ap- 
proved by the board of supervising inspectors of the United 
States Steamboat Inspection Service, yet it is now a matter of 
current practice, under their direction, to weld cracks in front 
heads of main boilers, weld collars around fore and aft stays, 
weld all stays of furnaces and combustion chambers, reinforce 
all seams and rivet heads of furnaces and combustion cham- 
bers, weld tubes to flue sheet, weld all hard patches on all 

parts of boilers, weld cracks in shell of boiler, also furnace 
cracks, weld girth seams of boiler, build up boiler plates 
where pitted and corroded, build up worn and corroded tail 

shafts, repair hull plating rivet seams, fill out loose rivets, 
repair plate edge cracks, and many other repairs to boilers, 
fittings and the ship’s structure, even where same may be sub- 
ject to the Inspection Service regulations. 

It should be borne in mind, however, that no welding 

operations may be undertaken under the auspices of the 
Steamboat Inspection Service until coupons showing the 
character of the work proposed shall have been made and 
tested, and the local inspectors are satisfied by personal in- 
vestigation, whether the welding process can be safely used. 
Evidently the welding method is proving satisfactory in view 
of the many important repairs which are being constantly 
made on the pressure parts of the main boilers of numberless 
ships. 

That being the case, why should the strength parts of a 
ship’s hull be denied treatment by the welder’s magic wand? 
Surely no greater risk to the ship’s passengers would be in- 
vited by welding her frames than by repairing a 24-inch fur- 
nace crack in one of the main boilers. 

ATTITUDE OF SHIPBUILDERS TOWARD WELDING 

On the whole the attitude of shipbuilders generally may be 
said to be favorable. This view is a composite of the opinions 
of more than forty of our leading constructors, recently ob- 
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tained, and the fact that they actually are showing their 
faith in welding by investing heavily in equipment for its 
use proves conclusively that they recognize its value as a ship- 
yard accessory. 

Nortu East Coast YARDS 

In the New England district there is perhaps less prepara- 
tion for welding than in other sections of the United States, 
but this may be accounted for largely by the fact that the 
majority of the yards are devoted to the construction of wood 
or composite ships. 

New York Bay or METROPOLITAN DISTRICT 

In what may be called the New York Bay or Metropolitan 
district the interest in welding is very keen. The constructors 
of that section appear to welcome opportunity for publicity 
in connection with their welding operations and announce 
their intention to extend its use as far as possible. Their rea- 
son for this is, no doubt, perfectly logical, inasmuch as the 
New York district yards are largely devoted to repair work 
for which arc and gas welding may be considered essentially 
a pre-requisite to success. 

DELAWARE RIVER DISTRICT 

The Delaware River district is now looked upon as the 
leading shipbuilding section of this country, the Delaware 
being called by many the Clyde of America. However true 
that appelation may be, it certainly is a great center for the 
welding industry, for in no other section have the constructors 
reported such relatively large numbers of machines and men. 
As other students may have learned, however, this is not the 
most fruitful of our country’s districts in which to secure in- 
side information concerning the shipbuilding industry, and 
much that might be told of the progress of welding in. the 
Delaware river district must remain as a sealed book. Hap- 
pily, there are exceptions to this, as in all cases. 

Practically all of the modern methods are utilized, like- 
wise some that are not so modern. One of the large Phila- 
delphia yards, for instance, still adheres to the comparatively 
old carbon arc or graphite system of welding and appears to 
prefer it to all others. No doubt they have the good fortune 
also to retain some of the old-time operators who are pecu- 
liarly expert in manipulating the carbon electrode—men who 
have an inborn grip on the true metallurgy of their phase of 
the art just as the same firm still retains some of their old 
forge workers than whom no more expert wielders of the 
hammer and tongs exist today. 

In other yards, both large and small, the gas and metallic 
arc methods may be found, sometimes one in the lead and 
sometimes the other, with no apparent reason why, unless it 
be the universal woman’s reason, ‘‘because,” or, what is 
equally convenient, ‘‘it just happens that way.” Such rea- 
sons, however, are not likely to remain long unchallenged by 
those responsible for results. Anything obtainable was neces- 
sarily acceptable during the war period, but with the return 
of competition between shipbuilders it is altogether probable 
the fittest of the different systems will, in due course, appear 
as the sole survivor. 

MippLe ATLANTIC AND PoTOMAC RIVER DISTRICT 

Some of our best shipyards are located in the Middle At- 
lantic section, and while all use welding to a greater or less 
extent, the number of men and machines employed differs 
greatly in the different yards. Some do not have any equip- 
ment whatever, but contract with outside parties to supply 
welding service as required. At Newport News a total of 
156 gas and electric welders and chippers and 57 leaders, 
apprentices, chippers and helpers are employed in a single 
yard, and here it is that reports of progress are most gratify- 
ing. With them welding has become a fixed institution, and 
while the management do not feel prepared as yet to go on 
record relative to the further extension of welding, owing to 
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its status as a comparatively new art, nevertheless “the 

street” is well satisfied the amount of welding now being 

regularly undertaken as a matter of routine at Newport News 

is proof positive that the above organization is not wholly 

engaged on corrective work. 
The Navy Yard at Norfolk is generally regarded as the 

pacemaker in matters of research and development of weld- 

ing for battleships and other governmental vessels. In 

carrying out this policy the different bureaus interested have 

supplied Norfolk with extensive equipment, they have or- 

ganized training schools and they have expended large sums 

in demonstration work. 

GuLF Coast YARDS 

Like shipbuilding generally, the progress of welding in the 

Gulf Coast yards is relatively uncertain. Many of the 

yards which sprang into existence during the war period have 

just as suddenly disappeared and the more permanent con- © 

cerns are marking time until their future policy can be more 

definitely:.determined. Practically all of these yards have 

been using welding and will continue its use later, some, in 

fact, appearing to feel very favorable toward its further 

extension. 
GREAT LAKEs DIsTRICT 

It may require the yards in the Great Lakes district some 
time to settle down from the excitement of their recent ex- 

periences in salt water shipbuilding. No more progressive 

constructors are to be found, however, and the response of the 

naval architect of one of the largest of the Great Lakes 

organizations may be considered indicative of the attitude of 

all when he states that up to the present time they have not 

made sufficient use of electric welders to develop any standard 

practice with respect to their use on certain parts of the ships, 

but they do expect in the future to extend their use of these 

appliances. 
PactrFic Coast YARDS 

The use of electric welding for ship repairs had some of 

its early beginnings on the Pacific Coast, but for new con- 

struction it was not generally adopted until recently. Now, 

as may be seen by reference to the Bethlehem Corporation’s 

table, elsewhere referred to in this paper, the Union plants 

are making extended use of welding, and the same may be 

said of the yards in Seattle, Oakland, Long Beach, Los An- 

geles and other centers. At the Mare Island Navy Yard 

they are doing more welding than many of our Atlantic Coast 

yards; in fact, it is reported that the completion of an all- 

welded vessel to be used in connection with the salvage of 

airplanes only awaits the allowance of final appropriation. 

Everywhere throughout the entire country there is a very 

general interest in the progress of welding, and one need not 

be unduly optimistic to believe the day is not far distant when 

that interest will have become an actuality—an every-day 

routine of ship construction. 

TypicaAL EXAMPLES OF WELDING 

In order to add interest and value to our review of shipyard 
welding operations it is believed a few illustrations of typical 
jobs carried out at our American yards at different times will 
assist constructors to a better understanding of the value of 
welding. 

Engineers have been able for a long time past to produce 
efficient welds, and while it is admitted the difficulties in the 
way of obtaining universally good jointures are serious prin- 
cipally on account of the personal equation, nevertheless very 
excellent examples of successful undertakings are continually 
being produced. A few of these may be mentioned. 

WELDING Crow’s NEST 

Electrically welding crow’s nests te ships’ masts is one of 
the very novel though useful applications of that method of 
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Fig, 1—Crow’'s Nest of Hisco Welded to Mast by Electric Arc Process 

construction. Fig. 1 shows a deck view of the steamship 
Hisco nearing completion at the Chester shipyard in 1917. 
The crow’s nest structure required an unusual amount of 
“drawing up” to obtain a proper fit around the mast, but 
this was readily accomplished without providing a single as- 
sembly bolt and the weld was completed in much less time 
and at less cost than would have been required for former 
methods of making the connection. 

VENTILATOR PIPE AND FITTINGS 

With properly regulated generators, light plate work such 
as engine room oil tanks, crank case drip pans, ventilator 
pipe, and fittings, similar to the group illustrated in Fig. 2, 
may be arc welded at much less expense for material and 

Fig. 2—Arc Welded Ventilator Pipes 
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Fig. 3.—Sanitary Bulkhead Panel Spot Welded to Lugs Which Are 
Arc Welded to Frame 

labor than is required for riveting, and when joints are 
rough ground their outward appearance is vastly improved. 

SANITARY BULKHEAD PANELS 

For comparison with the above, Fig. 3 illustrates a simple 
form of sanitary bulkhead panel. The panel plate is of No. 
20 gage steel, spot welded to 1-inch lugs distributed along 
each edge and arc welded to the frame, as may be clearly 
seen in Fig. 3. The frame is made of standard steel pipe, arc 
welded at the four mitred corners. 

The finished panel was tested by supporting the weight of 
seven men standing clear of the frame, their combined weight 
being entirely supported by the two 14-inch spot welds which — 
secured the panel plate to each of the eleven small lugs. The 
panel meantime was lying upside down in order to throw the - 
greatest possible strain on the spot welds. The test did not 
develop the slightest indication of stress on any of the spots. 

ENGINE RooM SKYLIGHTS 

Photographs of an excellent example of engine room sky- 
light construction (Figs. 4 and 5) have been contributed by 
Mr. E. H. Ewertz, general manager of the Bethlehem Ship- 

Fig. 5.—Exterior of Engine Room Skylight 
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BETHLEHEM SHIPBUILDING CORPORATION LTD. 

FORE RIVER SPARROWS PT. 
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building Company’s plant at Elizabeth, N. J. In the con- 

struction of these skylights, Mr. Ewertz states that no angle- 

smith or blacksmith work or riveting of any kind was used. 

As the photographs plainly show, a great deal of material 

originally used in skylight construction has been eliminated, 

and yet there is every evidence of strength and rigidity in the 

construction. 

TowiING TARGET FOR THE UNITED STATES NAVY 

A large part of the welding done for purely demonstration 
purposes is of little value to shipbuilding interests. ‘This is 

noticeably true of the much exploited towing target which 

was constructed at great expense by one of our Navy Yards, 

and which had its first sea trials about a year ago. As a 

demonstration of methods of assembly, welding procedure and 

process welding, it would have been valuable to constructors 
obliged to consider costs only as showing them what should 

not be done. The welded portions might, with equally effi- 

cient results, have been fastened together by bolts, as the 
plating was used merely to form a container for the heavy 

buoyancy timbers and to furnish a much-needed trimming 
keel. No reference to watertightness appeared in the speci- 
fication. 

SCHEDULING WELDING OPERATIONS 

Like the Wagnerian theme, which that composer threaded 
through all of his operas, Lloyd’s list appears as the founda- 
tion of welding operations in practically all of our American 
yards, and it is only through local conditions, or interpreta- 
tion by specializing engineers, that modifications appear. 

One excellent example of this local interpretation is shown 
in accompanying reproduction of Record of Welding Work 
carried out at the different yards operated by the Bethlehem 
Shipbuilding Corporation (see Figs. 6, 7 and 8). This is a 

most convenient method of setting up an otherwise awkward 

list of details, for it shows at a glance not only what is being 

welded or not welded at the different yards, but the extent 

also to which each item is fabricated by that process. 

MISCELLANEOUS SUGGESTIONS FOR WELDING 

The sketches for various ship fittings and fixtures which 

may be advantageously welded, as shown in Figs. 9-16, will 

suggest to the constructor many ways. in which he may reduce 

Fig. 9 Fig. 10 Fig. 11 
If large single plates are used in the fabrication of deck houses, bulk- 

heads or other structures, the unsupported areas may be stiffened by bar 

or angle ribs as above: 

his weights and costs. Many of these fittings and fixtures 

are regularly produced by different yards as a part of their 

standard construction and those in actual use have proven 

entirely satisfactory. 

PLANT MAINTENANCE 

Fig. 17 illustrates an electrically welded break in the side 

frames of one-of the 35-ton yard locomotives operated by the 

New York Shipbuilding Corporation in its Camden plant. 

Similar repairs were made in another locomotive of the same 

type. 
These repairs were made some time ago, and while the en- 

gines have since been engaged in heavy work day and night, 
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E Fig. 14.—If Skylight Casing is Made in Sections, the Plate Edges May Be 
= Butt Welded with Inside Angles Utilized as Backing Straps 

as Shown Above ; 

Fig. 15—For End Seams or Other Jointures Occurring Between Land- 
ings, the Plate Edges May Be Butt Welded or Butt Strap 

Welded as Shcwn Above 

SECTION THRU A-A 

Fig. 16.—For Skylight Casing Corners it is Recommended That All 
Angles Be Omitted and Plates Joined as Above. Where Additional 

Bracing is Required, Small Gusset Plates May Be Inserted at 
Intervals of 12 Inches or More, and Fillet Welded on 

Each Side 

SIDE LADDER PLATFORMS 

Fig. 17—Welded Break in Locomotive Side Frame 

the welds are holding perfectly sound, notwithstanding they 
WINDLASS FOUNDATION FRAME __ are constantly subjected to severe shocks incident to passing 

over rough crossings, and, what is even more trying, the 
strains due to sudden setting of the brakes (note position of 
brake levers). 

Both of above jobs are excellent examples of the great value 
of electric welding as an adjunct of plant maintenance. With 

Fig. 13.—Angle Smith Work no other expense than that for the labor of chamfering the 
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edges of cracks for fusing in the new metal, both welds were 
quickly made and the engines restored to service. By any 
other method of repair they would have been out of commis- 
sion many times the number of hours required for welding 
and the cost would have been very great. 

THE SELECTION OF WELDING EQUIPMENT 

It is interesting to note the great diversity of plans followed 
by different shipyards for the supply of their welding current. 
Thus far many of them appear to have chosen their equip- 
ment rather for emergency requirements than for efficient, 
economical production service. Some have shown very 
plainly their acceptance of the idea that electric welding is 
merely a corrective art and, therefore, requires only such 
equipment as may be carted about the yard to plug up mis- 
punched holes, fill up cavities in castings and the like. 
Others, fortunately for their own best interests, appreciate 
welding as a constructive art and their equipment plainly 
shows their confidence that it will justify the same careful 
selection of machines and the same substantial installation 
as that provided for other equipment of established lines. 
A good illustration of the latter is shown in Fig. 18, which 

shows one corner of the welding shop established by the New 
York Shipbuilding Corporation for their North Yard. Each 
of the welding sets included in the photograph is a 175- 
ampere unit of the most modern and efficient type obtainable. 
They are designed for low speed service and have an easy 
overload capacity for operating at 250 or 300 amperes for 
extended periods, and are therefore capable of caring for any 
type of welds, whether heavy or light. 

In order to meet the demands of shipyard service, the 
selection of welding equipment presents many problems un- 
heard of in other lines of manufacture. It is not possible to 
make any installation for field service permanent because of 
the constantly changing condition of the work on the ways. 
To meet this condition, some yards select portable machines 
mounted on trucks, but these have not been found satisfactory, 
as yard transportation is very different from shop transpor- 
tation and small-wheeled trucks are of little use. 

The portable sub-station has proven about as convenient 
as any other method, as it meets every condition of semi- 
permanence and provides storage for such tools and supplies 
as are immediately required in every-day service. One of 

these portable stations has been adopted by the Sun Ship- 
- building Company at their Chester, Pa., yard. This car has 
been in service upwards of three years and has proven not 
only efficient for the purpose for which it was built, but also 
as an example of welded construction subject to severe test. 
The car was built entirely of steel, electrically welded through- 
out. 

THE PROGRESSIVENESS OF WELDING 

Any suggestion that the more or less generous use of weld- 
ing by our ship constructors can be taken as an indication 
of their progressiveness would no doubt be resented by many; 
nevertheless the implication is pretty generally true. 

We regard with awe the remarkable record of the Hog 
Island yard and the terrific pace maintained by its managers 
in their efforts to supply Pershing with his bridge of ships. 
Complaint has been made that the Hog Island venture cost 
“a mint of money.” What if it did? It was well worth the 
price to learn what brains and enterprise can accomplish, and 
Hog Island did things. In thirty-eight short months they 
converted a scrubby swamp into a 50-way shipyard, built and 
delivered 115 completed ships, which, within that same 
period, have carried considerably more than 3,000,000 tons 
of cargo to every corner of the globe. 

The same critics also object to the Hog Island ships as 
poorly designed, expensive to operate and maintain, and un- 
seaworthy. It may be so, nevertheless they already have a 
steaming record of over 3,100,000 ship miles. They have not 

MARINE ENGINEERING 65 

Fig. 18.—Corner of Welding Shop, New York Shipbuilding Corporation 

only kept afloat, but hold enviable records for seaworthiness, 
and the number of “lame ducks” they have rescued on their 

voyages. 
In this connection it is interesting to note that the Hog 

Island management strongly advocate the use of welding. 

In fact, they have used it very freely in all of their construc- 
tion, yet we hear no reports that their welds have failed. 
Many instances of the progressiveness of our shipbuilders 

have been recorded wherein a disposition to accept welding 

as a constructive measure of undoubted reliability has won 

glory and profit to them and aided in victory for our Army 

and Navy. As usual, however, there have been those who see 

only the seamy side, and, without lifting a hand to assist in 

eliminating the difficulties, which we know do stand in the 

way of universal success in the use of welding, they refuse 

either to try it or speak a friendly word in its favor. 
When the shipbuilders learn to accord to welding the con- 

fidence as well as the dignity and class which it deserves, and 

labor also realizes that therein lies hope for a happy solution 
of their problem of the pay envelope, we shall begin to enjoy 
the fruits of our contest for its recognition as a productive 
and a constructive art. 

It is all right to use welding for corrective work, as far as 
it need be so used, but, with apologies to our President, let us 

hold our men to the same strict accountability for avoiding 
the necessity of corrections as they were admonished to use 
prior to the introduction of that handy method, electric weld- 

ing. 

ELECTRIC DRIVE IN THE NAvy.—tThe electrical opera- 
tion of the Navy’s six new line battle criusers, now build- 
ing under the 1916 naval programme, will represent, accord- 
ing to Rear Admiral R. S. Griffin, Chief of the Bureau of 
Engineering, “The greatest horsepower per shaft that has 
ever been projected in any marine installation irrespective of 
the type of motive power.” Speaking of these war vessels, 
and of the six new battleships, also part of the programme, 
and emphasizing what this means in making the United 
States pre-eminent among all nations in marine engineering, 
Admiral Griffin says: 

“In the case of battleships Nos. 49 to 54, the installations 
represent an increase to 60,000 horsepower, that is double 
the most powerful electric drive installations previously de- 
signed, and in the battle cruisers 180,000 horsepower is to be 
carried by four electrically-driven shafts. 

“This,” he continued, “is by far the greatest horsepower 
per shaft, so far as this bureau is aware, that has been pro- 
jected in any marine installation irrespective of the type of 
motive power.” 



Marine Terminals and Port Facilities 
BY FLOYD T. SMITH* 

A look ahead into the coming year shows many huge port developments contem- 
plated. The Atlantic, Gulf and Pacific coasts are dotted with many cities which have 
planned improvements. Our larger and much improved merchant marine makes neces- 
sary terminals of the latest design or improvements in existing structures that will give a 
quicker turn around of ships and provide better facilities for both export and import 
trade. 

| Paes which the port requires should include good 
harbors, deep channels, wide piers, warehouses and pier 

sheds of improved construction to accommodate the shipping 
which comes to it, but one of the most important of all neces- 
sary facilities is the loading and unloading methods and 
mechanical equipment that permits quick dispatch. Other 
necessary services which the port should provide are dry 
docks, repair plants and coal and oil bunkering facilities. 

The port grows in direct proportion to the shipping drawn 
toit. A big asset to any seaport is the ample terminal capac- 
ity in which the latest mechanical equipment has been in- 
stalled and which will compensate for the difference in cost 
of operation in this port and elsewhere. The chambers of 
commerce and boards of trade have proven to be public 
spirited and have shown with results that followed that the 
many cities were anxious for trade and in a position to take 
care of it. Naturally the proximity to the ocean is of vital 
importance, but equally true is it that the terminal facilities 
of a port somewhat removed from the ocean may be such that 
a ship could be loaded and unloaded in such time as more 
than compensated for the extra time required for the same 
ship to run over the longer distance. 

Ports are necessary outlets and inlets for commodities of 
all kinds. It is a big advantage in regular liners and tramps 

, tying up directly to broad, deep water piers and wharves 
where they may be loaded and unloaded without resorting to 
the slow and expensive process of lightering the cargo. 

NEED oF Port DEVELOPMENT 

Any city desiring to become recognized as a factor in han- 
dling water-borne commerce should give careful consideration 
to the need of port developments, as plainly outlined by the 
Montreal Harbor Commission: 

“The ports that are doing the biggest business, and doing it 
most efficiently, are the ports that have kept their facilities ahead 
of actual requirements. 

“The ports that have remained stationary or lost in prestige 
have been those which neglected to provide facilities before busi- 
ness was forced to seek elsewhere the same facilities provided by 
rival terminals. Business follows the facilities. 

“Unity of authority, concentration of business, depth of water 
areas and facilities for despatch of business are the prominent 
characteristics of successful port administration. 

“The necessity of providing large and convenient storage areas 
where cargo may be collected and cared for. 

“The lowest cost of handling cargo from the hold of the ship 
to consignee, and vice versa, was found to be in a port where one 
authority controlled the entire operation, and where transit sheds 
were three to five stories high. 

“Great port developments have invariably been followed by 
increase of trade and population.” . 

Congestion, delay and excess cost at a port terminal are 
shown in the profitableness and eventually in the growth of 
the foreign trade which passes through it. The cost of movy- 
ing goods by railway or ship amounts only to a fraction of 
the cost of handling them through the terminal. It is not 
possible that further great economies can be effected in either 
rail or water transportation, but it may be possible to reduce 

* Power and Mining Department, General Electric Company, Schenectady, 
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terminal costs greatly through the use of more modern equip- 
ment and the co-ordination of facilities to eliminate unneces- 
sary handling or movement of goods within the port. 

THE TRAFFIC PROBLEM 

The most vital problem of practically all port terminals is 
essentially a traffic one. It is either the provision of cargo 
for ships which otherwise would have to leave in ballast or 
the securing of markets capable of absorbing the product 
brought by ships which otherwise would have to go empty. 
Operating ships in ballast means an operating loss, and 
ports which cannot assure vessels of cargo both ways are 
badly handicapped in building up their overseas shipping 
services. 

There are many examples of serious difficulties in this re- _ 
spect among American ports. For instance, the physical vol- 
ume of imports of material for manufacture, which enter 
through Boston for use in New England, normally greatly 
exceeds the volume of export which New England can fur- 
nish. To attract shipping lines, therefore, Boston’s problem 
is to secure bulk freight for export from regions outside of 
New England. At Galveston, cotton exports tremendously 
overbalance the volume of imports and the same situation 
may be said to exist in other southern ports. Most American 
ports have been developed as the terminals of a very few 
principal railways. Competition among the various ports and 
the railways which serve them has occasioned many rate 
wars and disputes. The outcome as regards north Atlantic 
ports has been the establishment of differential rates on export 
traffic which favor Baltimore and Philadelphia, as against 
New York and Boston, a handicap which has seriously ham- | 
pered Boston’s efforts to secure bulk cargo, such as grain, 
with which to balance her imports. New Orleans, likewise, 
has secured a preferential rate, approximately that between 
eastern ports and Chicago and the central part of the country. 

There has been considerable agitation as to the advisability 
of making huge appropriations, and much thought has been 
given as to whether or not the vast sums expended for im- 
portant port facilities could be considered a paying invest- 
ment. Without doubt the results obtained at the huge ter- 
minals constructed and in part put into operation during the 
war period have demonstrated and conclusively proven what 
modern equipment could accomplish. The terminals so 
equipped were the army supply bases at Boston, Brooklyn, 
Newark and Norfolk. 

Huce Sums To BE EXPENDED BY Ports 

The total amount to be invested by ports themselves or by 
private interests will in many harbors greatly exceed pre-war 
figures. New York City, one of the great war ports, even now 
at the expenditure of tens of millions of dollars has no ade- 
quate permanent docks for proper handling of cargo ships 
and great quantities of cargo, excepting, of course, the Brook- 
lyn Army Base and Bush Terminal. Boston, Philadelphia and 
Baltimore greatly benefited by great expenditures during the 
war. Philadelphia with her municipal piers has gained the 
reputation of being well equipped. New Orleans was the 
only gulf port in which extensive port improvements were 
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Fig. 1—A Ship from the Orient with a Two-Million-Dollar Cargo, Bush Terminal 

made. Mobile and Galveston are so favorably situated that 
a great deal may be expected of them in the future as world 
shipping ports. The Pacific Coast of the United States is 
one of the few sections of the world provided by nature with 
commodious harbors. Puget Sound on the north is a great 
inland sea with about 1,500 miles of coast line. No dredg- 
ing is required for ship channels, and this is an asset of prime 
importance. San Francisco Bay is a harbor second only to 

Puget Sound. Seattle ranks first in the commerce of the 

Pacific Coast ports, first in the huge port terminals, just com- 
pleted, and first in material handling equipment. Our several 
Great Lake port terminals are world renowned as examples of 
ports with efficient mechanical apparatus for bulk cargo han- 
dling. 

It has been said that New York handles material in a 
similar manner to that used a century ago. This is true, but 
the plans that have been made for intended improvements 
very clearly show that the thought uppermost today is that 
the old equipment must go or be improved and that new 
must be built. Just as New York has been the most back- 
ward of ports in making the most needed improvements, so 
now it would appear it is the most forward in the large future 
developments contemplated. At least three huge terminals in 
New York Harbor will be built. They will be located at 
Staten Island, Weehauken and Greenville. 

$25,000,000 TERMINAL ON STATEN ISLAND 

The Staten Island development has been started. There 
will be fourteen great modern ocean piers which are now in 
the course of construction at an estimated cost of twenty- 
five million dollars. This sum is provided by a serial issue 
of bonds. So great has been the demand for adequate port 
facilities that every one has been leased advantageously, in 
advance, for a period of thirty years. ‘These fourteen piers 
will take care of a great deal of the transatlantic traffic, which, 
at the present time, is unable to find adequate accommodation. 

For the vast bulk of freight destined for distribution to 

points south of the Hudson, and westwardly through the range 
of states bordering the Great Lakes and for freight originat- 
ing in these sections for trans-shipment abroad, these move- 
ments will in the future be handled very largely on the New 
Jersey side of the harbor. This would indicate a very favor- 
able location for the terminal on Staten Island. 

Unfortunately, one of the most striking features of the lay- 
out of the Staten Island piers is their extreme narrowness 
compared with modern piers in other ports. All of the 
Staten Island piers except two are about 125 feet wide. In 
the opinion of many port engineers this may prove to be a 
very serious error, which later results will verify. Another 
feature is the failure of most of the piers to take advantage of 
the opportunity afforded by the proximity of the Baltimore & 
Ohio Railroad tracks in their rear to make direct rail connec- 
tion between them and this important trunk line railroad. 
When we consider that perhaps 75 percent of the import 
freight arriving in New York Harbor is destined for transfer 
into the interior of the country by rail, and that an equal pro- 
portion of the export freight arrives by rail, this lack of pier 
tracks would indicate a vital point overlooked. Some of the 
piers will be provided with cranes for cargo loading and un- 
loading and for monorails, hoists and other equipment inside 
the pier sheds. On the other piers not so equipped the wise 
pier operator who has learned many a practical lesson in 
these days of increased cost and decreased efficiency will no 
doubt provide, wherever possible, modern freight handling 
equipment. 

EQUIPMENT OF CUNARD PIERS 

The Cunard Steamship Company has acquired 3,600 feet 
of shore frontage at Weehauken, N. J., on the North River 
opposite New York on which it is proposed to erect eight steel 
concrete double decked piers 1,000 feet by 158 feet wide. 
There is to be a five-story reinforced concrete warehouse, a 
feature of which will be enormous operatorless elevators, 

capable of carrying a number of loaded trailers. Speed in 
vessel loading and unloading is paramount and mechanical 
handling is the secret of efficiency. 
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Fig. 2—Piers A and B, Smith Cove Terminals, Seattle, the Two Largest Piers in the United States. 

The purchase of cargo handling equipment will embrace 
the most modern appliances for the economical and expedi- 
tious handling of cargo. Tractor and trailer service will be 
used extensively. Cranes for the extensive cargo operations 
will be installed in large numbers and the entire layout will 
doubtless represent the latest creations in terminal develop- 
ment. By the building of this modern freight terminal the 
Cunard Line’s vessels will avoid the congestion in the port 
of New York and will connect direct with the principal rail- 
roads. The expense and delays due to the present long 
lighterage hauls will thus be dispensed with. 

MAINE PROJECTS 

Portland, Me., the “Sunrise Port’”’ and the most eastern of 
our large terminals, is also planning development. In order 
that the harbor facilities at this port might be made available 
for the other rail lines entering there, as well as the Grand 
Trunk, plans are now under way for the erection of a concrete 
and steel state pier and permission to extend the harbor 
lines 500 feet at the site of the proposed state pier and the 
Grand Trunk piers has been granted by the War Department 
to the city of Portland. The several steamship lines that have 
not heretofore utilized the port have investigated the proposed 
facilities and have signified their desire to make use of the 
same when available. 

BALTIMORE'S Port DEVELOPMENTS 

Baltimore’s natural facilities include a large land locked 
harbor, dredged to 35 feet. Baltimore is the most western of 
the eastern ports, the most northern of the southern ports and 
the most southern of the northern ports. It is only a question 
of time until this port’s facilities will be unable to handle 
the volume of traffic concentrated there or accommodate the 
vessels seeking berth space. The apprehension among steam- 
ship operators is that if the foreign trade of the United States 
should in the near future expand considerably, which may 
safely be assumed as inevitable, and if Baltimore should par- 
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ticipate in this expansion to any great extent, which she will, 
the shortage of wharfage would be acute and would warrant 
the expenditure involved by them in leasing such facilities. 

Within the past few years the city of Baltimore has ex- 
pended about:three million dollars for deepening the chan- 
nels in the harbor and over nine million dollars for public 
wharves, docks and marginal streets. In addition to this, the 
Maryland Legislature has this year passed an act empowering 
the city of Baltimore to borrow fifty-two and one-half million 
dollars to be applied to the construction of wharves, docks, | 
piers, .warehouses and other waterfront development. The 
first instalment of ten million dollars of the fifty-two and one- 
half million dollars loan has been ratified by the people of 
Baltimore and within a very short time the first of this huge 
development programme will be started. 

SOUTHERN Ports 

The city of Norfolk has taken over, under contract with the 
War Department, a portion of the army supply base and is 
operating pier No. 2. In the harbor, the city of Portsmouth 
is proposing to spend $3,500,000 in the construction of mu- 
nicipal docks, piers and warehouses. The plans include 
provisions for two piers, two warehouses and the building of 
railway connections so as to facilitate shipments from the 
public docks at Pinner’s Point. The proposed piers will each 
be 1,200 feet in length and the warehouses four stories in 
height with an enormous ground space. 

Although the port of Philadelphia may be spf to be well 
equipped, still to take care of future import and export trade 
the port plans an enormous development estimated at many 
millions of dollars for piers and dock construction, the pro- 
gramme including cranes, hoisting and conveying and other 
necessary machinery. Tramediate’ construction estimated at 
$11,000,000 is to include new piers, each 1,200 feet long by 
300 feet wide, with machinery installation. Other work will 
include the construction of similar structure at the Moyamen- 
sing pier group. 

Pier B, in 
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‘the Immediate Background, Has Since Been Completed and Passenger Sheds Built Close to the Street Side 
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; PaciFic Coast DEVELOPMENTS 

On the Pacific Coast the increase in the population of 
coast cities, the near future influence of the Panama Canal, 
the many ‘absolutely necessary new routes of trade to the 

_ Orient, together with the surety of more manufacturing being 
carried on in the future of the coast, all demand the location 
‘of a real terminal in San Francisco Bay. With this in mind, 

_ plans for a multiple story ocean and rail warehouse terminal 
in San Francisco have been approved by the Board of State 
Harbor Commissioners. 

The improvements will cost approximately $2,300,000. 
The creation of an industrial property and the erection of a 
six-story warehouse will take care of the seasonal as well as 
transient cargoes on the north side of the channel at China 
Basin. Belt. railroad tracks on the wharf and behind the 
warehouse will be constructed and such other tracks as may be 
necessary adequately to serve the property. Improvements on 

the south side of the channel will provide a berth 830 feet in 
length. 

The plans adopted combine a railroad and ship terminal, 
to be used as either. The terminal will include concrete 
warehouses and facilities for light manufacturing, a freight 
storage yard, transfer platforms, switching and team tracks, 
driveways and freight sheds. It will be used as a place for 
the accumulation of freight, to minimize idle time of ships 
and cars. 
With facilities offered for the rapid handling of freight, 

it is the purpose of the plan that a ship can be ‘unloaded as 
rapidly as stevedores with the aid of modern machinery can 
perform, and then warped into another berth, loaded and sent 
to sea. It is also the purpose of the plan to unload freight 
cars and subject them to as little delay as possible. ‘The de- 
velopment will include harbor works, warehouse and factory 
development, worked out in an ideal way, which will require 
Many years for production in its entirety, but the plan, how- 
ever, is arranged so that a beginning may be made along the 
waterfront immediately and so that each unit will operate 
independently of the others, and that it may be increased 

gradually upon exact lines in the future by adding units 
toward the completion of the whole. 

SEATTLE THE BEST EQUIPPED PORT 

Seattle, the metropolis of the Pacific northwest, and now 
the best equipped port, has practically completed its ocean 
terminal. Noteworthy during the year was the completion of 
the work on piers A and B, Smith Cove terminal, and the 

public terminal system now claims the two largest cargo piers 
in the world. Pier A, distinctly a freight terminal, has the 
most complete mechanical appliances of any single dock on 
the coast. Pier B is the largest commercial pier in the world, 
being 2,543 feet long and 365 feet wide, with a berthing 
space for eleven ocean-going ships. With the idea of service 
in mind, the piers are equipped with mechanical devices with 
a range of capacity for the handling of a small case of salmon 
weighing 70 pounds to a locomotive weighing 100 tons. 

The great gain of directly operating these publicly owned 
terminals as a business concern lies in the fact that the ter- 
minals are open to all commerce. A ship can sail into the 
harbor of Seattle from any place in the world, can secure a 
berth at one of these publicly operated docks without any cost 
whatsoever for berthing: When one compares this situation 
with conditions in other ports where steamship lines are pay- 
ing many thousands of dollars each year for narrow and in- 
efficient terminals, one can readily appreciate the significance 
of a port with such facilities. 

The port of Astoria, located on a peninsula between 

Youngs Bay and Columbia River, is well situated for ex- 
tensive ocean commerce. Here during the past year another 
modern terminal has been constructed and put in operation. 
The total berthing space of the two piers will be 11,700 linear 
feet. These piers are served by the Spokane, Portland and 
Seattle Railroad with a direct connection to the interior 
by a water level grade. This terminal has the proud dis- 
tinction of being well equipped with material handling de- 
vices and the design and construction permit the ready opera- 
tion of all in connection with the railroads for quick loading 
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Fig. 3—Tihe National Terminal at Boston, Mass. 

and unloading. Award has been made for still further con- 
struction to consist of pier No. 3 and a freight shed, which 
shows the foresighted planning of the port of Astoria com- 
mission. 

The first unit of development for the port of Tacoma will 
comprise dredging and filling and the construction of an open 
storage pier for the handling of lumber and miscellaneous 
open storage cargoes, a transit shed for the handling of ocean- 
going ships and cargoes, and railway and railroad connec- 
tions. The open storage pier constructed under the first unit 
of development will have a length of 800 feet and a width of 
166 feet, with a further extension amounting to a total width 
of 266 feet and a length of 1,200 feet. This pier will be 
equipped with hammerhead cranes for the quick handling of 
lumber from barges to storage and from storage to ship’s 
tackle. The transit shed on pier No. 2 will be 1,000 feet in 
length by 180 feet wide, with an open wharf 35 feet in 
width on the slip side, containing two railroad tracks. The 
outside of the shed will be equipped with semi-portal gantry 
cranes for handling cargo to and from ships and the interior 
of the shed will be provided with monorail hoists for the dis- 
tribution of cargo inside the shed. 

EXPENDITURES AT NEW ORLEANS 

The Louisiana Legislature has recently passed a bill au- 
thorizing the Board of Commissioners of the port of New 
Orleans to issue $6,500,000 more in bonds for the improve- 
ment of the port. Most of this amount will be provided to 
increase the number of wharves on the river front, as wharf- 
age now is so scarce that from three to fifteen vessels are tied 
up in the stream at all times awaiting the opportunity and 
space to unload and load cargoes. It is also planned to 
start work on the first unit of the development near the 
Catalina Island steamship terminal. 

ON THE GREAT LAKES 

Plans have been approved for a water and rail terminal 
for Milwaukee. From the present breakwater six piers will 
be built, each 700 feet long and 300 feet wide. The docks 
will be of cement and equipped with the most modern ma- 
chinery for handling freight. Double railroad tracks will be 
laid along the sides. Back of them will be four warehouses. 
Cranes will lift freight from the vessels. The docks north 
of the harbor entrance will be used principally for package 
freight bound to and from Milwaukee. The filled in land at 
the west end of the docks will be occupied by warehouses and 
railroad tracks. 

IMPROVEMENTS FOR HANDLING BULK FREIGHT 

This outline has been descriptive of terminals and piers — 
for the handling of so-called package freight, but something 
should be said of the contemplated improvements for the 
handling of bulk material. Such a layout is naturally of 
entirely different type. In the terminals briefly described all 
of the commodity passes in or out of the ship’s hatch by 
slings and crane or by an unloader, and the unloading and 
loading operation is far from being as continuous in per- 
formance as that used in the handling of bulk material. The 
so-called L.C.L. freight of less than car load lots or types of 
package freight must necessarily be carefully stowed in load- 
ing, requiring time and money. Similarly, in unloading, the 
commodity is loaded onto a car or onto some type of ap- 
paratus for movement to temporary or permanent storage in 
warehouse or pier shed. 

For bulk or free flowing freight the material in loading is 
run or conveyed into the ship in practically a continuous 
stream and later mechanically trimmed. Immense mechanical 
coal and ore unloaders make a ship’s stay in port a short 
one. Such loading and unloading terminals for bulk freight 
are generally the outlets of railroads and the locations have 
naturally been on the Atlantic coast or the Great Lakes. Two 
large railroads are now planning, on the Atlantic coast, new 
bulk material handling terminals of this kind. 

Fig. 4—Hlulett Ore Unloaders ‘at the Ohio and Western Pennsylvania 
Dock. Company, Cleveland, O. 
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The harbor facilities of the Lehigh Valley Railroad plans 
the construction of a new rail and deep water terminal in the 
Greenville section of Jersey City and on New York Harbor. 
The plans provide for three of the largest piers in the world. 
When completed, the piers will provide dock space six miles 
long. ; 

LEHIGH VALLEY PLANS LARGEST PIERS IN THE WORLD 

The first unit of the new terminal will replace the com- 
pany’s ore pier at Constable Hook, supplementing the com- 
pany’s pier at “National Docks” at Black Tom and Tide 
Water Basin Terminal in Jersey City. Cars will come to 
ship’s side direct, provision being made on the piers which 
will be respectively 400, 550 and 350 feet wide for both 
storage and classification tracks. Slips between the piers will 
be 550 feet wide at the pier heads, tapering inshore to a mini- 
mum width of 450 feet. This feature is expected to facilitate 
handling of ships in and out of the slips, making it possible 
to navigate the slip channels while other vessels occupy berths 
on both sides. 

The piers will carry large warehouses, open docks and 
storage space and will be fully equipped with traveling re- 
volving gantry cranes and other mechanical freight handling 
machinery for handling heavy freight and for unloading ore. 
Pier No. 1, now under construction, will comprise an open 
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Fig. 5.—Pier Shed Shon: Many Kinds of Freight to Be Handled 

pier dock 720 feet long, an open storage space served by 
gantry cranes, a warehouse, and further outside an ore dock 
equipped with four unloaders for unloading ore from boats 
into cars at the estimated rate of one car per minute. Two 
600-foot, 20,000-ton boats may be docked at one time at the 
unloaders, two at the warehouse and a fifth at the open dock. 
The open pier and warehouse docks are connected with the 
railroad receiving and storage yard having a capacity of 250 
cars. A warehouse is being planned to provide for both 
storage and the classification of export and import freight. 

Several original and interesting features in design are em- 
bodied in the new coal pier for the Western Maryland Rail- 
road Company at Port Covington, Baltimore Harbor. The 
pier will be 792 feet long and 74 feet wide. Though differing 
in operation from either the electrically operated piers of the 
Pennsylvania Railroad Company or the Baltimore & Ohio 
Railroad Company in this harbor, electrical operation will be 
adopted throughout and the company’s old power plant and 
steam operated barney abandoned. Situated on this pier 
will be erected the largest electrically operated coal dumper 
of this type in the world. The dumper, of steel construction, 
will stand approximately 118 feet high. It will have a load- 
ing capacity of twenty-five to forty huge 55-foot length, 110- 
ton coal cars per hour. 

FUTURE PROSPECTS 

Space does not permit a detailed description of the plans 
for many other ports that realize the need and advantage of 
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port improvements and are planning well for the future. We 
could mention the plans of the Gulf ports of Mobile and 
Tampa; of another coal pier for the Virginian Railway at 
Norfolk; of the improvements to the Charleston waterfront; 

of terminal and industrial sites for Savannah; of improve- 
ments for Lake cities of Buffalo, Cleveland, Detroit, Chicago 

and Duluth. In fact, it seems the future has never held so 
many plans for port developments. A plan to rebuild every 
harbor and port along the Atlantic coast from Maine to 
Galveston and to install new freight handling machinery to 
do much work now done by men has been suggested in a reso- 
lution adopted by the Southern Traffic League at its recent 
meeting in Galveston. ‘This would involve the expenditure 
of many millions and introduce machinery and labor saving 
devices. 

A wise man profits by the experience of others. ‘The latest 
constructed ports now operating show thought and clever en- 
gineering in their design. May the ports so vital to our coun- 
try that are now planning and building be the outcome of the 
wise experience of the past, the best practice of the present 
and the hope and dream of the future. 

Thornycrofts Launch Their Third Post= 

War Steamer 

N November 16, 1920, Messrs. John I. Thornycroft & 
Company, Ltd., launched at their Woolston shipyard 

their third cargo steamer within the past few weeks. This 
was the Ville de Dannemarie, building to the order of 
Messieurs Le Groupement Industriel de Charbons et de 
Transports, Rouen, France. The vessel, which was designed 
by her builders, is of the firm’s standard well deck with 

raised quarter deck type. Her principal dimensions are: 
Length between perpendiculars, 240 feet; breadth, molded, 
36 feet; depth, molded, 18 feet 6 inches; draft, 16 feet 9 
inches, and her deadweight tonnage about 2,000. She is 
built of mild steel to Lloyd’s requirements for a 100 A-1 
class cargo steamer. The vessel’s two cargo holds, one for- 
ward and the other aft, contain a combined capacity of 
90,000 cubic feet, while coal bunkers for 150 tons are also 
provided. Water ballast is carried in the cellular double 
bottom and in fore and aft peak tanks. 

PROPELLING MACHINERY 

The propelling machinery, constructed in Messrs. Thorny- 
croft’s engine works, consists of triple expansion engines hav- 
ing cylinders 18 inches by 30 inches by 50 inches diameter 
by 33 inches stroke, developing 900 indicated horsepower and 
giving the ship a speed of 914 to 10 knots. Steam is gener- 
ated in two Scotch boilers each having two furnaces. These 
boilers are each 10 feet 6 inches in length, 13 feet 2 inches 
in diameter, and provide a working pressure of 180 pounds 
per square inch. The 74-inch circulating pump is supplied 
by Messrs. Drysdale. The general service pump and the 
auxiliary feed pump, each 61% inches by 4% inches by 6 
inches, supplied by Messrs. Carruthers, are of the duplex 
type, while the Mumford duplex ballast pump is 8 inches by 
9 inches by 8 inches. 

Carco HANDLING EQUIPMENT 

The cargo handling equipment consists of four 7-inch by 
10-inch steam winches by Messrs. Rogers; two are placed in 
the forward part of ship and two aft. Four large cargo 
hatches equipped with eight 31%-ton derricks of pitch pine 
facilitate the rapid handling of the coal or general cargo 
which the ship is destined to carry. 

Accommodation for the captain and officers is provided 
amidships, while that for the crew is arranged in the fore- 
castle. It is expected that this ship will be completed and 
ready for delivery to her owners in about six weeks’ time. 



Fig. 1.—Repair Plant of James Shewan & Sons, nee Brooklyn, N. Y. 

Ship Repair Facilities in the United States 
A Summary of the Ship Repair Facilities Now Available 
for the Maintenance of the’ American Merchant Marine 

Qe of the greatest lessons brought home to the people 
of the United States during the recent world war was 

the absolute necessity for the creation and development of an 
adequate merchant marine. The two basic requirements 
necessary for the construction and upkeep of a merchant ma- 
rine are, first, shipyards, a well-known fact, and, second, an 
extensive and well-balanced system of repair facilities, a fact 
often lost sight of. 

In the short space of three years the United States, aroused 

to action, has completed a shipbuilding programme that is 
without precedent in the history of the world and has placed 
itself in an admirable position to take over the share of the 
world’s commerce to which it is entitled. 

In view of the fact that the great fleet cannot maintain its 
efficiency for any length of time without ample provision for 
rapid dry docking and repairing, a study of the facilities for 
carrying on this work in the United States is considered timely 
and of the greatest importance. The following, therefore, is 
a summary of facts which result from a study of this kind. 

Boston 

Traveling south along the Atlantic seaboard frem the 
northernmost point of the country, the first principal shipping 
port equipped with extersive repair facilities is the port of 
Boston, Mass. 

There are seven ship repair yards in the vicinity of Boston 
equipped for repairing sea-going vessels. The largest of these 
is the Fore River plant of the Bethlehem Shipbuilding Cor- 
poration, Ltd., located at Quincy, Mass. The yard is fully 
equipped for undertaking repairs of the largest nature, the 
only limitation being bottom jobs which are limited to the 
capacity of a 10,000-ton floating dry dock. 

New Yor 

Traveling south from Boston, the next principal shipping 
port is New York. As New York is the principal seaport of 
the United States, it is only natural that repair yards abound 
in this locality. Such is the case, and no less than twenty- 

seven plants equipped for carrying out repairs to sea-going 
vessels are located in this vicinity. 

Topp SHIPYARDS CORPORATION 

The Todd Shipyards Corporation, the largest ship repair 
organization in the world, maintains four repair plants in the 
vicinity of New York City, which are equipped for handling 
repairs of any magnitude. Of these there are three, the Robins 
Dry Dock and Repair Company, Tebo Yacht Basin Com- 
pany and Clinton Dry Docks, Inc., located in Brooklyn, and 
one, Tietjen and Lang Dry Dock Company, located in Ho- 
boken, N. J. 

In addition to the above, the Todd Corporation maintains 
two yards on the Pacific coast, i. e., Todd Dry Dock and 
Construction Corporation, Tacoma, Wash., and Todd Dry 
Docks, Inc., Seattle, Wash. 

The united resources of the Todd yards and plants com- 
prise more than 200 acres of land and water equipped with 
the following facilities: 

2 graving docks 
19 floating dry docks 
25 piers F 

110 shops 
8 power plants 

10 service vessels and floating equipment. 

Each plant is a unit and every vessel obtains unit treatment 
precisely as if it were the only vessel in a yard devoted en- 
tirely to it. 

The facilities of the Todd plants are complete to such a de- 
gree that no work is too great but that it can be undertaken 
and completed with dispatch. 

SHEWAN REPAIR YARD 

The largest single repair plant in the port of New York is 
that of James Shewan and Sons, Inc. This plant, which is 
located at the foot of 25th, 26th, 27th and 28th streets, South 

a» 
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Fig. 2.—Robins Plant of Toda Shipyards Cormcrstion Brooklyn, N. Y. 

Fig. 3—Tebo Yacht Basin Plant of Todd Shipyards Corporation, Brooklyn, N. Y. 
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Brooklyn, covers over 45 acres of land and water and is com- 
pletely equipped as follows: 

Boiler shop 
Machine shop 
Power plant 
Air compressor plant 
Pipe shop 
Coppersmith, tinsmith and plumbing shop. 
Electrical shop 
Blacksmith shop 
Saw mill, joiner, carpenter and pattern shop 
4 floating derricks ranging from 10 to 40 tons capacity 
4 ocean-going tugs for moving and shifting vessels 
4 steam launches for taking workmen to vessels an- 

chored in the stream 
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THE Lorp Dry Dock CorPORATION 

Another large repair yard which promises to be an im- 
portant factor in New York is that of the Lord Dry Dock 
Corporation. This company absorbed the business and 
equipment of the Weehawken Dry Dock Company in April, 
1920, and since that time has been actively engaged in 
developing the 88 acres of plant involved along modern lines. 
This work is well under way and includes 2,000 feet of bulk- 
head, five 1,000-foot piers, and dry docks of capacities rang- 
ing from 1,000 to 10,000 tons. 

DELAWARE RIVER DISTRICT 

Moving south from New York along the Atlantic coast the 
next important shipping port is Philadelphia. Philadelphia 
is the center of what is known as the Delaware River dis- 

Fig. 4—Lord Dry Dock Corporation Plant in Process of Construction at Woodcliff, N. J. 

4 twin unit electric welding barges 
2 air compressor barges 
1 special barge for furnishing steam and applying 

water pressure to boilers 
1 fully equipped fire boat 

Ample berthing facilities are provided which allow forty 
vessels to be accommodated with a mean draft of about 35 
feet. 

The plant is surrounded by water piping to which a high 
pressure service is attached. These high pressure pumps are 
located on the pier and are automatically operated so that a 
water pressure of about 125 pounds is available at any, point 
in the plant. 

Large stocks of material for repairs are carried om 5,000 
tons of plates and angles are kept on hand at all times. 

Ten dry docks, ranging from 700 to 12,000 tons capacity, 
make this yard one of the most up-to-date and complete re- 
pair plants in the world and railroad sidings connecting with 
Bush stores and the Delaware, Lackawanna and Western 
Railroad, provide a ready means for handling stores and ma- 
terial direct to the work. 

trict and there are 12 plants equipped for ocean-going ship 
repair work in this vicinity. ‘The largest of these are the 
William Cramp and Sons Ship and Engine Building Com- 
pany, Philadelphia, Pa., the Sun Shipbuilding Company, 
Chester, Pa., and the Bethlehem Shipbuilding Corporation, 
Ltd. (Harlan plant), Wilmington, Del. These yards are 
fully equipped for undertaking major repairs of any descrip- 
tion except bottom jobs exceeding the TON of their dry 
docks as given in Table I. 

CHig ee Bay District 

The next important shipping center south of Philadelphia 
is what is known as the Chesapeake Bay district with Balti- 
more and Norfolk as the principal seaports. ‘Ten repair 
yards are located in this district with facilities for repairing 
and overhauling large sea-going ships. The largest of these 
are as follows: ‘The Newport “News Shipbuilding and Dry 
Dock Company at Newport’ News, Va.; Baltimore Dry Docks 
and Shipbuilding Company, which maintains three repair 
plants at Baltimore, Md.; the Globe Shipbuilding and Dry 
Dock Company at Baltimore; the Sparrows Point plant of 
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the Bethlehem Shipbuilding Corporation, Ltd., at Sparrows 
Point; the Union Shipbuilding Company at Baltimore. ‘The 
above yards are exceptionally complete in every respect and 
possess, with the exception of bottom jobs on vessels exceeding 
the capacity of their dry docks, facilities which enable them 
to undertake repairs of any nature on the largest ships afloat. 

SoutH ATLANTIC DIstTRICT 

South of the Chesapeake Bay district there are two princi- 
pal seaports along the Atlantic coast which boast of ship re- 
pair plants with docking facilities for average size vessels. 
These are Charleston, S. C., and Jacksonville, Fla. 

The Charleston Dry Dock and Machine Company main- 
tains an exceptionally complete repair plant located on the 
Cooper River at Charleston, $. C. ‘There is an ideal bay at 
this point, and this, coupled with the fact that there is 30 
feet depth of water, makes this an important yard. ‘Their 
largest dry dock is one of the floating type of 8,500 tons 
capacity. 

At Jacksonville the Merrill-Stevens Shipbuilding Cor- 
poration engages in the construction and repairing of steel 
vessels. The Merrill-Stevens Corporation is well equipped 
for doing major repairs and is also located on deep water. 
There are two dry docks operated by this corporation, one 
of 4,500 and the other of 6,500 tons capacity. 

GuLF DISTRICT 

The Gulf district is well served with 10 repair yards lo- 
cated along the Gulf of Mexico from Key West to Galveston. 
The largest of these are as follows: 

The Bruce Dry Dock Company, Pensacola, Fla. 
n Alabama Dry Dock and Shipbuilding Company, Mobile, 

la. 
Jahncke Dry Dock and Ship Repair Company, Inc., New 

Orleans, La. | 

Fig. 5.—Rebuilding Damaged Vessel at Robins Dry Dock 
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Fig. 6.—Pacific Mail Steamship Point Bonita Undergoing Repairs in 
the Lower Dry Dock, Baltimore Dry Docks & Shipbuilding Company 

Johnson Iron Works, Dry Dock and Shipbuilding Com- 
pany, Inc., New Orleans, La. 

Galveston Dry Dock and Construction Company, Galves- 
ton, Texas. 

The above yards are equipped for undertaking major re- 
pairs on the average size sea-going vessel, the Alabama Dry 
Dock, Jahncke Dry Dock and Galveston Dry Dock compa- 
nies having dry docks up to 10,000 tons capacity, the Bruce 
Dry Dock Company up to 6,000 tons, and the Johnson Iron 
Works up to 5,000 tons. 

SoutH Paciric Coast 
On the Pacific coast the southernmost repair district is the 

port of Los Angeles. ‘The largest yards in this district are 
the Los Angeles Shipbuilding and Dry Dock Company, of 
San Pedro, Cal., which maintains a 12,000-ton floating dock, 
and the Long Beach Shipbuilding Company, of Long Beach, 
Cal., which operates a 3,500-ton floating dock. 

SAN FRANCISCO 
North of the port of Los Angeles the next principal district 

is that of San Francisco. San Francisco is the principal 
seaport on the Pacific coast and there are four large and 
complete repair plants in this locality which are in a position 
to undertake repairs of any magnitude. These are the Barnes 
and Tibbitts Shipbuilding and Dry Dock Company, of Ala- 
meda, Cal., the Union plant of the Bethlehem Shipbuilding 
Corporation, Ltd., of San Francisco, Cal., the Hanlon Dry 

Dock and Shipbuilding Company and the Moore Shipbuild- 
ing Company, of Oakland, Cal. 

SEATTLE DISTRICT 
The next district, north of San Francisco, with extensive 

ship repair facilities is known as the Seattle district. In this 
locality the largest repair plants are the Todd Dry Dock and 
Construction Corporation at Tacoma, Wash., and the Todd 
Dry Docks, Inc., at Seattle, Wash. There are no dry docks 
at the former yard, but the Todd Corporation maintains and 
operates three at the latter, there being one of 4,000 tons and 
two of 12,000 tons capacity each. 

GREAT LAKES DISTRICT 
There is one more section of the country in which are lo- 

cated some large and up-to-date repair plants, and this is 
known as the Great Lakes district. The Great Lakes form 
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an important link in the transportation scheme of the United 
States and many thousands of tons of shipping are carried 
annually over these waters in vessels ranging up to 600 feet 
in length and 12,000 tons deadweight carrying capacity. 

The American Shipbuilding Company is the largest ship 
repair company operating on the Lakes and maintains seven 
plants containing a total of 15 dry docks. These are located 
at Cleveland, Ohio; Lorain, Ohio; Detroit, Mich.; Chicago, 
Ill.; Buffalo, N. Y.; Milwaukee, Wis., and Superior, Wis. 

Another of the larger organizations on the Lakes is the 
Great Lakes Engineering Company. ‘This company owns 
and operates two repair plants, one being located at Ashta- 
bula, Ohio, and the other at River Rouge, Mich. The former 
is equipped with a graving dock 600 feet long and the latter 
with two floating dry docks of 1,700 and 8,000 tons capacity 
respectively. 

Other large repair companies equipped for making major 
repairs to large vessels are the Manitowoc Shipbuilding Cor- 
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poration, of Manitowoc, Wis., and the Toledo Shipbuilding 
Company, of Toledo, Ohio. 

In the outline given above the outstanding fact is that the 
United States is not only equipped to carry on the work of 
keeping its merchant fleet in repair, but that these plants are 
distributed in a manner that is highly satisfactory. Up-to- 
date yards fully equipped with modern appliances for carry- 
ing on ship repair work are already at hand, but as time is a 
very important feature in this work there is room for expan- 
sion, particularly in the matter of increasing the dry docking 
facilities. 

The foregoing is a summary of the largest repair yards in 
the country equipped with dry docking facilities and able to 
undertake repairs of any nature. There are many more, how- 
ever, which are in a position to do general repair work. 

A complete list therefore of repair yards for ocean and lake 
service has been prepared and is presented in Table I, the in- 
formation being divided by states and arranged alphabetically. 

TABLE I.—SHIP REPAIR PLANTS OF THE UNITED STATES 

MaRINnE FLOATING 
REPAIR PLANT AND LOCATION. Ratiways. | Dry Docks. GRAVING SHOPS. SPECIALIZE IN 

Capacity Capacity Docks. REPAIRS TO 
In Tons. In Tons. DIMENSIONS 

Alabama . Neb 
Alabama Dry Dock & Shipbuilding Com- 1,200 10,000 Machine Shop. Plate & Boiler Shop Steel ships up to 12,000 
jb, WOH oobodqgodnagaba0ed00cc000 200 3,400 Welding Shop. Woodworking Shop. tons 

980 Paint Shop. Electric Shop. 
428 20-ton floating derrick, 2 electric welding 

barges. 

Henderson Shipbuilding Company, Inc., 

WiKIDdISo5oaaodoodooDnOnouoObpuad0a0000 3,000 Machine Shop. Boiler Shop. General repairs steel and 
Blacksmith Shop, Foundry, Pattern Shop, wood ships. 
Woodworking Mill, Electric and Acety- 
lene Welding and Cutting Plant. 

Kelly Dry Dock & Shipbuilding Company, 
WG SIGocoons0o00000000500000000000000 2,000 Machine Shop, Acetylene and Electric] General repairs steel 

Plant. and wood ships. 

Murnan Shipbuilding Corporation, Mobile. 800 Blacksmith Shop. General repairs steel 
and wood ships. 

California : 
Gil. Ardites; San Francisco............... 1,200 General repairs dredges, 

600 barges, lighters. 

Banning Shipyard, San Pedro............ 250 General repair work. 

Barnes & Tibbitts Shipbuilding & Dry Dock 
Company, Alameda.................--- 4,000 General repairs. 

2,500 

Bethlehem Shipbuilding Corp., Ltd, Union 
Plant, San Francisco... .....-..---.- Two to Three to 1,096’ x 120’ x} Plate and Angle Shop, Planing Mill, Boiler $ 

4,000 10,000 40’ water O.S. Shop, Bolt Shop, Machine Shop, Brass] Steel ships. 
750’ x 103' x Foundry, Iron Foundry, Pattern Shop, ¥ 
28’ water O. S. Sheet Metal Shop, Galvanizing Shop. : 

Bowes & Andrews, San Francisco.......... 
Weed Give. 

Cookson & Callahan, San Pedro.......... Wesdbching 

Crowley Launch & Tugboat Company, East 600 Ne : 
Oakland ici eee tie 300 % Tugs and barges. 

Fellows & Stewart, Inc., Wilmington...... 600 Wood ships. 

300 
75 j 

Hanlon Dry Dock & Shipbuilding Company, Equipment Repair Shop, Plate Shop, Ma- : 
Oakland irrcrercitleltetsteitiiakielvaeteisneke r= 5,000 chine Shop, Blacksmith Shop. Steel ships. 

Long Beach Shipbuilding Company, Long Machine Shop, Foundry, Coppersmith and 
IBeachtteniceericieicocroeerisiehercl sion: 3,500 Pipe Shop, Pattern Shop, Mold Loft, : 

Plate Shop, Smith Shop, Joiner Shop. Steel ships. 

Los Angeles Shipbuilding and Dry Dock Blacksmith Shop, Sheet Metal Shop, Paint 
Company, San Pedro............-++.+- 12,000 Shop, Welding Shop, Planing Mill, Pat- ; d 

: tern Shop. Steel ships. i 

Moore Shipbuilding Company, Oakland.... 7,000 20,000 Plate, Shop, Machine Shop, Blacksmith g i 
7,000 Shop, Mill, Angle Shop, Boiler Shop. Steel ships. 
6,000 

Rolph Shipbuilding Company, Rolph...... Boat Shop, Mold Loft, Paint Shop, Black- : i 
smith Shop. Wood ships. 

Di Marine Construction Company, 200 | 
pene Dievor Lae te a Sandqan aoe Ns ai 4 zh 200 Boats to 150 feet. ; 

200 \ 

Stoners son Oakland veneration Wood ships. 

Terminal Ways & Machinery Company, : 
Wongy Beach nicmierdtemicr cherries oietenciets Wood ships. 

Twigg & Sons, San Francisco............- 90 Yachts and barges. 

i Sons i > Oakland.... Carpenter Shop, Pipe Shop, Machine Shop, Union Construction Company, Oaklan eS ee oneat Step anige 
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Connecticut , 
Connecticut Ship & Construction Company, 
We wpelavetlitricayerrerticricreriertekercloketcres 350 Tugs and barges. 

atl Shipyard, Inc., Essex........... M. R. 125 Dauntless Py: feet. long 
Wood to 100 feet. 

Miller Yacht Yard, South Norwalk........ aa Machine Shop. General repairs, yachts. 

40 
40 
40 

Ship Construction & Trading Company, Paint Shop, Saw Mill, Blacksmith Shop, 
SLOMINBINS aaanonohocwooudobUdObOOnd ao Pipe Shop, Planing Mill, Mold Loft, 

Joiner Shop. Wood ships. 

Thames Tow Boat Company, New London. 3,000 General repairs tugs and 1,000 
barges. 

Delaware J 
American Car & Foundry Company, Wil- 1,000 General ‘repairs wood MRAM ogdeooonee baoeuouOEaoeTeHOoRnE 600 ships. 

thlehem Shipbuilding Corp., Ltd., Harlan 330’ x 40’ x 12’ y 
plant, iifiktenszion Jooovopsg000000000000 | water O. S. Completely Equipped Plant. Steclrshins’ 

Delaware Shipbuilding Company, Seaford..| One M. R. iGenlo fine. 

Florida : ; ; 400 
Avery & Roberta Marine Ways Company, 

ricepocwleLerspureer eters) reieiciens 400 Wood ships. 

The Bruce Dry Dock Company, Pensacola. F008 Steel and wood ships. 

Gibbs Gas Engine Company, South Jack- 
GOmlleh duced ache bb aloleibs Benlorcrereeko crmncencd 1,000 Steel ships to 250 feet. 

McCoy Bros., Holly Hill................. 175 Wawin. 

ferrill-Stevens Shipbuilding Corp., Jackson- Fabricating Shop and Mold Loft, Carpen- 
ville. Q 3 0900000 S po0g000bUH00000000000 750 6,500 ter Shop, Joiner Shop, Paint Shop, Tin! Steel ships. 

4,50) and Coppersmith Shop, Plumbing Shop, 
Rigging Shop, Electric Shop, Machine 
Shop. 

Tampa Dock Company, Tampa.......... 2,500 Machine Shop, Woodworking Department] Steel ships. 

Tampa Steam Ways Company, Tampa.... ere Wood ships. 

Warren Fish Company, Pensacola........ 300 General repairs. 

Wm. Curry Sons Company, Key West.... : vou General repairs. 

Georgia R 
Brunswick Marine Construction Corp., 
BYE 5509 doo od H HUD Ob OOOO DO ONONUG 900 General repairs. 

Southland S. S. Company, Savannah...... Machine Shop, Mold Loft, Smith Shop, 
Paint Shop, Pipe Fitting Shop, Joiner! Steel and wood ships. 
Shop. 

U.S. Maritime Corp., Brunswick.......... Machine Shop, Steel Shop, Wood Working 
Mill, Fabricating Shop. General repairs. 

Wilkinson Machine Company, Savannah. . General repairs. 

Illinois . k ‘ y 2 , . ; 
American Shipbuilding Company, Chicago. 570’ x 72’ x 16’ | Joiner Shop, Paint Shop, Mold Loft, Tin 

; water O. S. ; Shop, Pipe Shop, Blacksmith Shop, Ma-| Steel ships. 
727’ x 90’ x 16 chine Shop, Pattern Shop. 
water O. S. 

Kraft Shipyard & Dry Dock Company, 
CHEEYROs 6 Yo goeecuocmaneedooodbdauded General Repairs. 

Lake Shipbuilding Company, Chicago..... M. R. } Steel and wood ships. 

Indiana 
Howard Shipyard & Docks Company, Jeffer- 
SOD SSS cisco sa co COOH OE eons M. R River craft. 

Louisiana 
Jahncke Dry Dock & Ship Repair Company, 10,000 

Iba, INIGa7 OWES. oo doouss sboonmbbadeS 8,000 General repairs. 
6,000 

Johnson Iron Works, Dry Dock & Ship- 5,000 Furnace Shop, Forging Shop, Machine 
building Company, Inc., New Orleans.... 2,000 Shop, Plate and Angle Shop. General repairs. 

250, 

Stern Foundry & Machinery Company, New 
Orleansmerentanver ies Coie ieee eae General repairs. 

Maine 
Camden Yacht Building & Railway Com- 700 General repairs. Dati yee Cat denisradets eran amen pean 300 a To eg 

Cumberland Shipbuilding Company, South Mold Loft, Carpenter Shop, Heavy Tim- 
PE Ontland meant rs eye re ee eat ii ne 2,500 ber Mill, Blacksmith Shop, Saw Mill. General repairs. 

Wood ships. 

Noues Machine Company, South Portland. Machinery repairs. 

Percy & Small, Inc., Bath 
Wood ships. 
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Maryland 
Baltimore Dry Docks & Shipbuilains ys Com- 1,500 600’ x 62’ x 18’ 3 Plants, Completely Equipped. General repairs. 

pany, Baltimore...... 800 water O. S. 
437" x 52! x 16’ 
water O. 5. 

Booze Brose Baltimore kia: 1,800 Wood ships. 

Cambridge Manufacturing Company, Cam- 
lp aq5bq0 00 000000900000000900000 0000 150 Wood ships. 

Chance Marine Construction Company, An-} 250 Planer Shed, Carpenter Shop, Saw Shed 

PENSE 500000000000000099900000000090 20 Machine Shop, Forge Shop and Mold Yachts, tugs, barges. 
oft 

Crisfield Marine Railways, Crisfield......- M. R. General repairs. 

150 Feet 

Davis & Son, Inc., Solomons.......--.--- 300 Wood tugs and barges. 

Globe Ship building & Dry Dock Company, 
Baltimorecee eet rer reir as 500’ x 100’ General repairs. 

McIntire & Henderson, Baltimore.......- Machine Shop and Boiler Shop. Machinery repairs. 

Bethlehem Shipbuilding Corp., Ltd., Spar- 20,000 Completely Equipped Plant. Steel ships. 

rows Point Plant, Sparrows TREES ooo 006 6,000 

Smith & Williams Company, Salisbury.... 250 Planer Shed, Tin and Paint Shop, Machine] Wood ships to 250 feet. 
Shop, Woodworking Shop. 

Union Shipbuilding Company, Baltimore. . 4,000 
Bias Ghina, 

Massachusetts 
c 

Atlantic Works, Boston.........-.---+++-: 2,000 
1,000 Steel ships. 
500 } 

Bertelsen & Petersen Engineering Company, 

BYRON Nog oGouD UD UU DODO ODO DOUDODOD OOOO 
Goneraltrepaire! 

Bethlehem Shipbuilding Corporation, Ltd., 

Fore River Plant, Quincy......----:--- 10,000 Completely Equipped Plant. Steel ships. 

R. Bigelow, Monument IBeacheniniericiieker 30 
: 

30 Yachts to 100 feet. 

30 

S. W. EK. Brooks, Boston.........-+-.--+-- 
ieaal cites, 

Brown Boat Yard, ga lint Olmert sty rennin 100 
Yachts. 

Crowninshield Shipbuilding Company, South 5,000 Machine Shop, Blacksmith Shop, Saw : 

Gyms po ooeo ee cruondccopoDUAaDN OOO 1,000 Mill, Carpenter Shop. General repairs steel 

25 
and wood ships. 

Richard T. Green Company, Chelsea....-- 2,000 General repalrs_ steel 
1,600 and wood ships. 
250 ; 

New Bedford Dry Dock Company, Fair- 2,500 

WEN NbnooouccUp DODO OOD DON 00DNG0005200 1,000 
General repairs. 

Rocky Neck Marine Railway Company, 

Giloucestenpetieiee chee lek kei kenstaleiarok 250 General repairs. 

Simpson's Patent Dry Dock Company, East 450’ x 81’ x 16’ 

HUAIMNooooooddoceaGoodN DDG OD50b00000 water O. S. 255 General repairs. 

x 68’ x 15’ water 
O.S. 150’ x 44’ x 
11’ water O. S. 

Winnisimmet Shipyard, Inc., Chelsea.....- 8,000 
Gane agua. 

Geo. Lawley & Son Corp., Boston........- 500 
60 Yachts. 
35 

Michigan 
; 

American Shipbuilding Company, Detroit. 367%' x 74’ x! Forge Shop, Rivet Shop, Shape Shop, Plate 
- 1644’ water O. Shop, Assembling Shop, Carpenter Shop,| General repairs. 

Ss. Mold Loft, Structural Shop. 

Dachet-Carter Shipbuilding Company, Ben- One Dock Mold Loft, Woodworking Shop, Machine ; 

(ern SARE odonokooo SoooUDDS OOO DDN0GD D5 exe 24 Shop, Joiner Shop, Blacksmith Shop,| Wood ships to 200 feet. 
Saw Mill. 

Great Lakes Engineering Works, River 8,000 Machine Shop, Iron Foundry, Carpenter 

RYN, 9 plod doIoD AOD DODD DD DC ODOOODNDAO 1,700 Shop, Pattern Shop, Blacksmith Shop,| Steel ships. 
Erecting Shop. 

Heckler Bros., Sault Ste. Marie........... 1,000 General repairs. 

Lanzell Shipyard, St. Clair............... General repairs. 

S. C. McLouth, Marine City.............. General repairs. 

Port Huron Shipyard, Inc., Port Huron.... 350’ x 50’ x 16’| Plate Shop, Angle Shop, Blacksmith 
water O. S: Shop. General repairs. 

Minnesota 
Marine Iron & Shipbuilding Co., Duluth... 350 General repairs. 

New Jersey 
American Shipyard Company, Camden. 2,000 General repairs. 

Bethlehem Shipbuilding Corp., Ltd., Moore Machine Shop, Forge Shop, Foundry, 

Plant, Elizabeth Plate and Angle Shop, Carpenter and 
Joiner Shop, Paint Shop, Pattern Shop. 

Steel ships. 
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Delaware Shipbuilding & Repair Company, 

(CHYTIGEN s Geo SSB EGO Oo eho DOU O.OnIKe Oae 
General repairs. 

The Elco Works, Bayonne.............++- One M. R. 
Yachts. 

Federal Shipbuilding Company, Kearney.. 12,000 Mold Loft, Furnace Shop, Plate Shop, 
‘Joiner Shop, Machine Shop, Sheet Metal) Steel Ships. 

Shop, Forge Shop, Foundry, Rigging; 
Loft, Paint Shop. 

W. & A. Fletcher Company, Hoboken...... 8,500 Steel ships. 

John H. Mathis Company, Camden......- 1,000 Machine Shop, Boiler Shop, Electric and Tugs, Berges and 

: 
Acetylene Welding Plant. Y.chts. 

The Lord Dry Dock Company, Weehawken. 10,000 moan ; 

1,200 General repairs. 

1,200 
1,000 
1,000 

Morgan Engineering Company, Jersey City. 
General repairs. 

New Jersey Dry Dock & Transportation 2,500 Saw and Planing Mill, Joiner Shop, Pipe 

Company, Elizabethport..........--+>: 540 Shop, Plate and Angle Shop, Mold Loft, General repairs. 

Paint Shop, Machine Shop. 

Perth Amboy Dry Dock Company, Perth 10,000 Machine Shop, Boiler Shop, Blacksmith : 

ATO oo05000000000008000000000000000 2,500 Shop. Utility boat equipped with tow-| General repairs. 

2,000 ing, welding and air compressor appara- 

1,000 tus. 
500 

John Swenson, Jersey City.......-----:> ae Wood ships. 

7,000 
4,000 
1,500 

r 

Tietjen & Lang Dry Dock Company (Todd 1,200 Completely Equipped Plant. General repairs. 

Shipyards Corp.), Hoboken......-.----> 800 
600 
600 
400 
300 

Union Dry Dock & Repair Company, Wee- 2,C00 
: 

caw K Cre etl reer nent Tac rnicn: 1,000 
General repairs. 

800 
500 

Vulcan Iron Works, Inc., Jersey City...--- Six docks Joiner Shop, Saw Mill, Pattern Shop, ’ 

ranging from Blacksmith Shop, Electrical Shop, Pipe} General repairs. 

1,200 to Shop, Plumbing Shop, Floating Repair 

6,000 tons Shop and Electric Welder 

New York 
: % ae 

The American Shipbuilding Company, Buf- 470’ x 62’ x 13}4’| Carpenter Shop, Electric Shop, Rigging 

FAD oa ce nea ON Gn OOD Ge a no UT omo a Cacia water O.S. 630’ Shop, Paint Shop, Punch Shop, Saw Mill] General repairs. 

x 81’ x 1444’ wa- Machine Shop, Blacksmith Shop, Pipe 

ter O. S. 401’ x} Shop, Tin Shop, Brass Shop. 
47' x 141%’ wa- 
ter O.S. 

Brewer Dry Dock Company, Staten Island. 6,000 Woodworking Mill, Boiler Shop, Black- 
tee smith Shop, Machine Shop. General repairs. , 

eee eee 

Buffalo Marine Construction Company, 

TAN) 6 ono 00 00 0000000000000000009900 
General repairs. 

Ira Bushey & Sons, Inc., Brooklyn.....--- Cae 
General repairs. 

Clinton Dry Dock, Inc. (odd Shipyards 9,000 Completely Equipped Plant. General repairs. 

Corp.)) Brooklyn. ......-..-..:-22:50°: 

Consolidated Shipbuilding Corp., New York 300 Carpenter and Joiner Shop, Mold Loft,) Yachts, tugs and barges 

150 Machine Shop, Blacksmith Shop, Saw| to 200 feet. 

Shed. 

pee Seems Hk Se ee eee 

T. A. Crane Sons Company, Brooklyn..... 
General repairs. 

ee ee 

C. M. Englis, Inc., Brooklyn......-----:- 
Wood ships. 

OS ads Pa Ta A ee a ie eee eel | ee a eee 

300 

Fyfe’s Shipyard, Glenwood, L. I......---- ee 
Yachts. 

Glen Cove Shipyard, Glen Cove, L.I...... 1,000 
Yachts, tugs and barges. 

3,000 

Gokey & Company, Brooklyn.......-.--- ane 
General repairs. 

Greenport Basin & Construction Company, 1,200 

Greenport, WT... 0232. je ee ee ee 800 
General repairs., 

200 
30 

500. 
- 

Greenport Ship Company, Greenport, L. Lis 200 
Yachts. 

75 

100 

Haff’s Marine Railways, Babylon, L.I.... 100 
. | Boats to 100 feet. 

100 

Hiltebrant Dry Dock Company, South 1,200 

ROond OUCH ee enact cle iri rok: 800 
Tugs and barges. 

ee eS a 
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SPECIALIZE IN 
REPAIRS TO 

Yachts to 125 feet. 

Yachts, tugs and barges. 

General repairs. 

Yachts and tugs. 

Wood ships. 

Tugs and barges. 

Tugs and barges. 

General repairs. 

General repairs. 

Yachts. 

Wood ships. 

Steel and wood ships to 
5,000 tons. 

General repairs. 

Yachts. 

Yachts to 100 feet. 

General repairs. 

General repairs. 

Wood yachts. 

General repairs. 

General repairs. 

Yachts and tugs to 75 ft. 

Pipe General repairs. 

General repairs. 

Tugs and barges. 

General repairs. 

General repairs. 

General repairs. 

Steel ships. 

MARINE FLOATING 
REPAIR PLANT AND LOCATION. RarLways. | Dry Docks. GRAVING SHOPS, 

Capacity Capacity Docks. 
IN ‘Tons. In Tons. DIMENSIONS 

Hutchinson Bros., Alexandria Bay........ 50 

RoberteacobyCityslslandememereirireatee 1,100 

Johnson Shipyard Corp., Mariners Harbor, 6,000 Mold Loft, Joiner Shop, Blacksmith Shop, 
ShikbasoaddouaogosnasooocoodoHbo poo Kh 2,000 Saw Shed, Planer Shed, Paint Shed. 

500 Saw Mill, Paint Shop, Joiner Shop, Mold 
Kyle & Purdy, Inc., City Island.......... 500 Loft, murniaee and Punch Shop, Ma- 

100 chine Shop, Copper and Sheet Metal 
Shop, Forge Shop. 

Kingston Shipbuilding Corp., Kingston.... 1,500 

Liberty Dry Dock & Repair Company, 4,000 
lee JhpngguanocuocsoooeunobooosoRon oO 2,000 

1,000 

2,000 
Frank McWilliams, Inc., Staten Island.... 1,100 

1,000 
600 

Morse Dry Dock & Repair Company, Brook- 30,000 Completely Equipped Plant. Floating 
Hymn... ee eee eee ee ’ 15,000 equipment consists of 5 tugboats, 3 

lighters, 2 welding barges, 2 launches. 

National Dry Dock & Repair Company, 2,500 
West New Brighton.....!........0...- 1,500 

1,000 

100 
He Be Nevins) inc, City, Island .\2 ei) iB 

5 

New Baltimore Shipbuilding & Repair Com- 
pany, New Baltimore...............--- 400 

New York Harbor Dry Dock Corp., Port 1,500 
OREO}, Il, ModogooocbooHe 00D KdOK00000 500 

New York Harbor Dry Dock Corp., Rose- 12,000 
Pankao wl eerier inert net cteterrer: 10,000 

New York Yacht, Launch & Engine Com- 60 
DanysnMorrispeleig ts pyerettrctslersteherehetereioict: 40 

Julius Peterson, Nyack:................. Six to 100’ 
long 

Ramberg Dry Dock & Repair Company, 
Brooklyn eewrrtete ieee icine: 

Robins Dry Dock & Repair Company, (Todd 21,000 510’ x 100’ x 18’ 
Shipyards Corp.), Brooklyn............. 7,500 water O. S. 620’| Completely Equipped Plant. 

6,000 x 85/ x 23’ water 
oO. S. 

Rochester Boat Works, Inc., Rochester... . 50 

St. Lawrence Marine Railway Company, 
‘Ogdensburg ssa EEE eee 3,000 

James Shewan & Sons, Inc., Brooklyn...... 12,000 Boiler Shop, Machine Shop, Power Plant, 
7,000 Electric and Air Compressor Plant, Pipe 
6,250 Fitting Shop, Coppersmith, Tin Smith 
3,500 and Plumbing Shop, Electrical Shop, 
2,500 Blacksmith Shop, Saw Mill, Joiner Shop, 
1,500 Carpenter Shop and Pattern Shop. 
1,000 4 Ocean-going tugs, 4 steam launches, 4 
eee welding barges, 2 air compressor barges. 

500 

Sound Machine Shop, Inc., Mamaroneck... 125 

Standard Shipbuilding Corp., Shooters Is- Plate aud Angle Shop, Machine Shop}, 
lander eas chs a econ Cal eee 3,500 Blacksmith Shop, Boiler Shop, 

Shop, Pattern Shop, Joiner Shop, Elec- 
trical Shop, Air Compressor Shop, Mold 
Loft. 

Staten Island Shipbuilding Company, Staten 10,000 Machine Shop, Boiler Shop, Saw Mill, Car- 
Tslandiveaeeereeicieme ricci terete 3,500 penter Shop, Mold Loft, Plate Shop, 

800 Furnace Shed, Iron Foundry and Brass 
800 Foundry. 
400 
400 

Tank Shipbuilding Corp., Newburgh...... 500 

Tebo Yacht Basin Company (Todd Ship- 2 docks to 
yardsi Corp») pBxookly np eienier erie 10,000 Completely Equipped Plant. 

3,000 
Tregarthen & Sons Company, New York... 2,000 

1,000 

North Carolina 
Elizabeth City Shipyard Company, Eliza-| 210 feet 

beth i City acre sdeeteheleicrcieteloneictotsetel otetetate 110 feet 

Geo. A. Fuller Company, Wilmington...... 

Hamme Marine Railway Company, Wil- 1,500 
mingtonprietan tekst ee trae 100 

New Bern Marine Railway, New Bern..... 100 ix 257 

Willis Marine Railways, Morehead City... 200 

Wood ships. 

River craft. 

Wood ships. 
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Wilmington Marine Railway Company, Wil- 
f i 

pmb rake oonqgqg00000000000000000000 Loved 1,000 
General repairs. 

Ohio i pout, ; . : 

American Shipbuilding Company, Cleve- 547’ x 65’ x 17’ Pattern Shop, Machine Shop, Foundry, 

EVEL 5 ganonnd Kb DOOD ODODOOCOOODDODOOOD 
water Q. S. 450 Electric Shop, Tin Shop, Coppersmith General repairs. 

x 50/ x 16’ water Shop, Blacksmith Shop, Angle Iron Shop, 

O. S. 360’ x 50 Plate Shed, Pipe Shop, Woodworking 
x 1234’ water Shop, Rivet Shop, Paint Shop, Boiler 
O.S. Shop. 

American Shipbuilding Company, Lorain.. 586/ x 66’ x 144’ Electric Shop, Saw Mill, Pipe Shop, Joiner ; 

water O. S. 736° Shop, Punch Shop, Rivet Shop, Forge General repairs. 

x 80’ x 14% Shop, Sheet Metal Shop, Copper Shop, 

water O. S. Angle Furnace, Machine Shop, Plumb- 
ing Shop, Boiler Shop, Paint Shop. 

Great Lakes Engineering Works, Ashtabula 600’ x 72’ x 16’| Sheet Metal Shop, Angle Furnace, Plate] Steel vessels 

water O. 5S. Furnace, Joiner Shop, Paint Shop, Black 
smith Shop, Machine Shop, Saw Mill. 

ee 

Lake Erie Dry Dock & Mill Company, San- 
f General repairs tugs 

GIS can coo oo onooeo cand boORsNaD D008 0K 400 
and barges. 

James Sears, Toledo. .....--+.+2++20-000: 300 
General repairs. 

Toledo Shipbuilding Company, Toledo..... 690’ x 96’ x 14%") Boiler Shop, Joiner Shop, Lumber Shop, : 

water O.S. 569'| Paint Shop, Machine Shop, Foundry,| General repairs. 
ae x 13’ water) Pattern Shop, Blacksmith Shop. 

ee 

Oregon 
: 

Portland Shipbuilding Company, Portland. Leu 
General repairs. 

ee 

Pennsylvania : a 

Wm. Cramp & Sons Ship & Engine Building 3,000 : SF 

Company .:....... 25s sete eee eee tee 1,000 433 x 69 Completely Equipped Plant. Steel ships. 

Dravoburg Dock & Construction Company, 
: 

Dravobureeeedelser ila enliio 
Wood ships. 

Elizabeth Marine Ways, Pittsburgh....... 1M.R. 3 docks 
River craft. 

Philadelphia Ship Repair Company, Phila- 3,500 
Q 

GEIR jones covcvc b00s0b0DURCudDNRD0ED 1,200 
General repairs. 

Sun Shipbuilding Company, Chester...... 1 dock 550’ Boiler Shop, Outfitting Shop, Paint Shop, : 

: long Carpenter Shop, Assembling Shop, Fab- Steel ships. 

ricating Shop, Furnace and Angle Shop, 

Smith Shop, Machine Shop. 

Rhode Island - 
208 

Lord Dry Dock Corp., Providence.....-.- 3,500 
General repairs. 

N i ilding Company, Tiver- eee mae s00 Cnet rept 
F. S. Nock, East Greenwich...-:..-.+---> 250 

Yachts. 

South Carolina 2 ¥ : 

Charleston Dry Dock & Machine Company, 1,700 8,500 Boiler Shop, Machine Shop, Pattern Loft, 

(Chrevaesie godeos bo cosoUoUOUOCOuOOOuOGD 500 Forge Shop, Foundry, Woodworking : 

Shed, Coppersmith Shop and Repair General repairs. 

Barge with Electric Welding Outfit, Air 
Compressor, etc. 

Tennessee F 
: r 

Nashville Bridge Company, Nashville..... 2,500 Plate Shop, Forge Shop, Machine Shop,| — 
‘ Assembling Shop. Steel barges. 

Texas 
: 5 ‘ 

Beaumont Shipbuilding & Dry Dock Com- Paint Shop, Mold Loft, Blacksmith Shop|, General repairs tugs 

pany, Beaumont...........-.-++++-220+> 2,600 Copper Shop, Machine Shop. and barges. 

The Direct Navigation Company, Houston. 250’ x 50’ 
General repairs, ships 

to 6UU tons. 

Galveston Dry Dock & Construction Com- Machine Shop, Blacksmith Shop, Plate 

pany, Galveston...........-++--++:+++> 1,200 10,000 Shop, Woodworking Shop, Air Compres-| General rep-irs. 
sor, Electric Welding Outfit. 

Heldenfels Bros. Shipyards, Rockport...... 400 Mold Loft, Saw Mill, Blacksmith Shop. Tugs and barges. 

Seaboard Transportation & Shipping Com- 
: 

pany, Channel Dyke..............---.. 
General repairs. 

Virginia 
Colonna Marine Railway Corp., Norfolk... 4,500 

1,500 General repairs. 

750 
500 

Mathews Marine Railway, Williams Wharf 100 
Wood vessels to 100 tons 

Newport News Shipbuilding & Dry Dock 738’ x 84’ x 30’ 

Company, Newport News.........-+--- water O. S. 542’! Completely Equipped Plant. General repairs. 

x 50’ x 25’ water! _ 
O.S. 509’ x 79’) cin 
x 24’ water O.S.| * 

Norfolk Shipbuilding & Dry Dock Corp., 
OB, oogausqcnondoc vo u0GDO0S90 ee 

General repairs. 

Norfolk Marine Railway Company, Norfolk meee a General repairs. 
2 

Old Dominion Marine Railway Corp., Nor- 2,000 
folk 1,000 General repairs. 

(Table continued an page 94.) 
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tain’s dining saloon, which will be used by the main officers 
of the ship. The wireless house and the staterooms for the 
wireless operators are also on this deck, being abaft the after- 
boiler hatch. 

On the upper deck forward will be found the upper dining 
saloon, with a capacity of 140 persons. This room is finished 
in paneled oak. On the after end of this deck will be found 
the women’s sitting room, which is also done in paneled oak 
and is finished with built-in upholstered seats and portable 
furniture. 

There is an emergency light set, situated in a steel house 

on this deck, which consists of a 17-kilowatt gasoline-driven 

generator. This is connected to the emergency light set, as 

well as the wireless apparatus, no batteries being used. 
On the main deck forward will be found the crew’s quar- 

ters, hospital, etc. The lower dining room with a seating 

capacity of 334 persons is finished in paneled oak on the 

sides and paneled overhead. 
On the after-well deck will be found a barroom on the 

starboard side and a dispensary on the port side. These are 

fitted in the most up-to-date manner. The passengers on 

this deck are all accommodated in staterooms. 

On the second deck will be found the berthing space for 

the steerage passengers in the large holds. These berths are 

all so arranged that cargo may be carried in this space if 

desired. 
The Rich system of fire extinguishing and smoke detection 

has been installed, as well as a sprinkling system in various 

departments. 
LIFE SAVING EQUIPMENT 

To provide lifeboat capacity for such a large number of 

persons carried required considerable planning, as there is 

such a small space available for this equipment. It was 

finally decided to install seven sets of Welin davits on each 

side of the vessel, these davits taking care of the following 

boats: 
One 24-foot standard motor Welin lifeboat; one 24-person 

standard Welin lifeboat; two 26-foot standard Welin life- 

boats; ten 28-foot standard Welin lifeboats; fourteen 28-foot 

Broady 2-a lifeboats. 
These provide for 1,613 persons. In addition to the above 

there are also fitted two, 25 persons each, cylindrical life 

rafts, taking care of a total of 1,663 persons, which includes 

1,452 passengers and 211 crew. 
The vessel has a draft of 27 feet 814 inches and a displace- 

ment of 15,200 tons. A double bottom ballast will carry 988 

tons of salt water. The reserve feed tanks in double bottom 

will carry 234 tons of fresh water. The ship’s fresh water 

tanks have a capacity of 285 tons of fresh water. The coal 
bunker capacity is 3,701 tons, at 42 cubic feet per ton. 

1 

MACHINERY 

The vessel is driven by twin screws, each engine being of 
the following dimensions: 24.8 inches by 36.31 inches by 
51.67 inches by 74.8 inches by 55.1 inches stroke. Each en- 
gine develops 4,000 indicated horsepower at 86 revolutions. 

BOILERS 

There are two double ended boilers and three single ended 
of the Scotch type fitted with Morison furnaces. The double 
ended boilers are 16 feet 3 inches, outside diameter, 19 feet 

in length. 
The two single ended boilers are 16 feet 3 inches outside 

diameter and 11 feet 6 inches long, and one single ended 
boiler 15 feet 3 inches outside diameter and 11 feet 6 inches 
long, which is used as a donkey boiler. 

There are 27 furnaces. The grate surface for the single 
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ended boilers is 72.32 square feet and 146 square feet for 
each of the double ended boilers. These boilers are supplied 
with the Howden forced draft system and worked at a pres- 
sure of 213 pounds. 

PROPELLER 

The propeller is of the built-up type, cast iron hub, and 
four bronze blades. The following are the particulars of this 
propeller: 

Diameter, 17 feet 9 inches; pitch, 21 feet; projector area, 
71.04 square feet; developed area, 90.68 square feet; disk 
area, 247.45 square feet; pitch ratio, 1.18; projected area 
nee by disk area, .22; developed area divided by disk 
area, ./. 
Two spare blades are carried on board. 

CONDENSER 

The main condenser is of the surface type. 
Dynamos are of a German make, direct current, compound 

engines with a rating of 110 volts and 100 kilowatts. 
The ship is equipped with 11 winches: three 734 inches 

by 11% inches, six 8 inches by 137% inches, two 8% inches 
by 77% inches, the latter two being used as boat winches on 
the boat deck. 

The windlass has 10-inch cylinders and 14-inch stroke. 

VENTILATION 

The vessel throughout the steerage quarters is fitted with a 
forced ventilation system with a number of fans directly con- 
nected to ducts that exhaust to the atmosphere. 

Pumps 

Main Feed No. 1.—Weir’s simplex, 149/16 inches by 24 
inches by 10 5/16 inches. 

Main Feed No. 2.—Weir’s simplex, 149/16 inches by 24 
inches by 10 5/16 inches. 

Auxiliary Feed.—Vulcan duplex, 149/16 inches by 12 
inches by 9% inches. 

General Service—Vulcan duplex, 141% inches by 12 inches 
by 9 3/16 inches. 

Line Feed.—4¥% inches by 24 inches. 
Evaporator Feed.—Navy Yard simplex. 
Fresh Water No. 1 and No. 2.—Blake duplex, 4.5 inches 

by 3 inches by 4 inches. 
Main Circulators.—Vulcan centrifugal, 11 3/16 inches by 

93 inches. 
Distiller Circulator.—Simplex. 
Ice Machine.—634 inches by 5 inches by 6 inches. 
Brine.—Worthington duplex, 6 inches by 7 inches by 6 

inches. 
Bilge—Vulcan duplex, 8 inches by 9 inches by 10% 

inches. 
Line Bilge.—634 inches by 24 inches. 
Sanitary and Ballast—Wheeler duplex, 7% inches by 

10% inches by 10 inches. 
Stand-by Sanitary—Worthington duplex, 6 inches by 4 

inches by 6 inches. 
Fire and Bilge-—Worthington duplex, 714 inches by 11 

inches by 7 1/16 inches. 
Ind. Air Pump.—Blake duplex, 8 inches by 12 inches by 

16 inches. 
Auxiliary Circulator—Vulcan centrifugal, 6 3/32 inches 

by 6 inches. 

The Atlantic Coast Shipbuilders Association reports that 
there remain under construction in five different shipyards 
on the Delaware River 26 vessels for the United States Ship- 
ping Board. All of these yards are expected to complete their 
schedules by March 1, except the New York Shipbuilding 
Corporation, which has several combination passenger and 
freight ships that will not all be delivered before September 1. 



General View of First National Marine Exposition 

Second New York Marine Exposition 
National Marine League Completes Plans for Third of 

the Series of Shipbuilding and Shipping Expositions 

PENING shortly before the inauguration of the new 
presidential administration, pledged to the support and 

upbuilding of the American merchant marine, the coming 
National Marine Exposition to be held at the Grand Central 
Palace, New York City, January 24-29, will illustrate and 
further the developments in maritime affairs which will end 
in the stability of the American merchant marine and success 
in its fight for a place in the supremacy of the seas. It will 
be the third marine show held in this country and will com- 
bine with the interest of the first and second a new force and 
optimism. The outstanding feature of the first New York 
show was the arousing of general public interest and the 
bringing of a great mass of American voters to a state of 
‘shipmindedness which will eventually take concrete expres- 
sion in a voting voice for the betterment and protection of the 
American merchant marine. The second show, held in Chi- 
cago, a thousand miles from tidewater, brought home to the 
people of the middle west their close and immediate connec- 
tion with America’s carrying trade, and the practical advan- 

tages to them which would follow the opening up of this 
region. 

The Chicago show was an invasion of a region which has 
never been considered sea-minded by the maritime interests 
of the east, and it is interesting to see that in the coming ex- 
position the middle west is returning the compliment. Many 
firms which operate chiefly on the Great Lakes will install 
displays to demonstrate that practice proven on the Lakes can 
be effectively appled to the problems of the tidewater, par- 
ticularly, of course, in regard to freight handling at terminals. 
This interchanging of ideas is one of the most important fea- 
tures of the expositions, for, above all, they serve as a point of 
contact, a meeting place of the manufacturer and the shipper, 
the shipbuilder and the ship operator, and the marine indus- 
try and the public, and as these groups get to know each 
what the other is doing a basis will be formed for partner- 
ships of mutual benefit. 

The main floor of the Grand Central Palace will be occu- 
pied largely by shipbuilders and American steamship lines, 
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the manufacturers of engines and life saving equipment. 
Walking about this floor, the visitor will first see how ships 
are built, the processes being illustrated by machinery in 
operation wherever size permits; then, a few feet further, he 
will see how they are equipped with the thousand and one 
pieces of essential gear, from turbines, steering engines, main 
engines both Diesel and steam, lifeboats, signalling and con- 
trol devices, down to such minor but still all important items 
as piping, valves and cordage. ‘Then a few aisles further on 
the visitor will see maps, panoramas and’ models illustrating 
how the ships are used when they are built and how repaired 
when damaged by accident. 

The mezzanine floor is in some respects a repetition of the 
first. The features of this floor are specialties and inven- 
tions, ranging from submarine signalling devices through en- 
gineering features which insure the efficient operation of main 
and auxiliary power installation down to the latest devices 
added to galley equipment, sail making and advanced marine 
publications. Throughout the exposition the exhibitors will 
make an increased use of operative exhibits and pictures to 
drive home to visitors exactly what it is they make and how 
the devices and equipment operate. The maritime trade must 
sell the idea of overseas trade to the American people, and the 
exposition is a means of doing so. 

The programme to be carried out during the exposition in- 
cludes the discussion of problems pertaining to inland water- 
ways, as well as to shipbuilders and ship operators. 

_ An innovation at the National Marine Banquet to be at 
the Hotel’ Commodore, January 15, will be the transmitting 
of the dinner addresses by radio to all points within a radius 
of 300 miles. The dinner will be given in connection with 
the National Marine Exposition, under the auspices of the 
National Marine League. Frank C. Munson, one of the 
trustees of the League, and president of the Munson Steam- 
ship Line, will preside at the dinner. 
dent of the League, Senator Wesley L. Jones of Washington, 
and Senator W. ™. Calder of New York and other prominent 
men will be among the speakers. 

EXHIBITORS AT THE SECOND NEW YORK NATIONAL 
MARINE EXPOSITION 

Matin FLoor 
Exhibitors Booth Number 

American Balsa Company, 50 East 42d St., New York............ 19, 20, 21 
American Car & Foundry Company, St. Louis, IMO Sea tain ehescteginirecn a nlogertione 65 
American Engineering Company, Philadelphia, Pa. ............-..eeee. 17 
American Manganese Bronze Company, Philadelphia, Pa. ............... 29 
American Manufacturing Companyse Brooklyn wi Nee Yee eeee rein niet 43 
American Steel Foundries, Chicago, GLAS crcee eee ee eee 36 
Asbestolith Manufacturing "Company, 1 Madison Ave., New York........ 38 
Babcock & Wilcox Company, 85 Liberty St., New Naa ead a 8 aan 10, 11, 12 
Baltimore Dry Docks & Shipbuilding Company, Baltimore, Md........! 55, 56 
Bethlehem Shipbuilding Corporation, Bethlehem, Pa.......... 78, 79, 89, 90 
Boucher, H, E., Manufacturing Company, 150 Lafayette Sta New York. ..33 
Brunswick Refrigerating Company, New Brunswick, N. J. .............. 44 
CoeniCompanyAeSanwhranciscom Gal amr ieen eee area ea 9 
ColumbianvRoperGompanys AuburneNenyYAeee eee ee eee ern 62 
Cornell-bmenys Company eee eee Ee eee een 75, 76 
Cory, Chas., & Son, Inc., 290 Hudson Sy ING Modoucodoaoancn COL, BYE. BH 
Crane Company, Chicago, MOURA nse nd Os oO odo oLh oon O Bid om Cid dame S 68, 69 
Cutler Hammer Company, Milwaukee; Wiss, See jaine ee eee 70 
DeLaval Separator Company, 165 Broadway, INCL? WOH Scococdpapoosac 93 
DeLaval Steam Turbine Company, Trenton, iis Pate es teiave, wlever nc taloneneee root, SY 
Electrose Manufacturing Company, Brooklyn, N. Y...............+++-0- 71 
Fairbanks Morse & Company, Chicago, Ill. 5 
Hiller GeowwAesn Company aawilminoton ae Nise Gomeienie anes ainn nen n 13 
General Electric Company, Schenectady, N. Y......../..4, 5,.6 and % of 3 
Globe Shipbuilding Company, Baltimore, Md. 4 
Gregory, Thos., Galvanizing Works, Brooklyn, N. Y. ..........0....-0- 28 
Guarantee Exterminating Company. 400 Fifth ‘Ave., New York..... Part of J 
Hy demWindlasssCompanyambathynenan nia rst teers teense iieeieres 16 
International Mercantile Marine Company, 9 Broadway, N. Y..46, 47, 58, 59 
Irvin gelronmVyWorks leon celslanda Cityam Nam meine eeininienicien eins 74 
Locomotive Superheater Company, 30 Church St., New York............ 48 
Luckenbach Steamship Company, 44 Whitehall St., New York...... 87, 88 
unkenheimens Companys Cincinnati Ohioneeeeneeneeeee een 94 
Mallory ind ustriés) Ain ce entertainer ee ora eT ee eee AP Ee 64 
Maritime Bngineering  &psalesiy Corporation erick ieee ces 87 
Metal & Thermit Corporation. 120 Broadway, New York...............39 
Munson Steamship Line, 82 Beaver St., New York....... 9... 838, 84; 85, 86 
National Hoisting Engine Company, Harrison, ING SRS Ao Poe Seon orate 94 
Niles-Bement-Pond Company, 111 Broadway, Wiens AWaaeobooccdsodey das: 40) 
Quasi-Are Weldtrode Company, Inc., 199 Lafayette St., New York....... 23 
Pacific Mail Steamship Company, San BranciscomCalleee eee ee 32 
Plymouth Cordage Company, North Plymouth, Mass...........--.--++: 63 
Reid, John, & Company,'/30) Church’ Sti,’ New Yorks $2.0 .2.i2 i225. chee. 18 
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Shepard Electric Crane & Hoist Company, Montour Falls, N. Y. . 30, or 
Spetiya GytOscopen Company we tookl yz Nes Y Ameer iteinereieieie nee reeiieien 
Steward Davit & Equipment Corporation, iveBatteryeblacess Neyer eit 66, é 
Sabemerte, I (Commer, lxesiuer, IMEGS Sdogc0ngs00d000000000000006 
Submarine Boat Corporation, 11 Pine Sky INGH? MoD. cosoo0e 60, 61, 72, a 
Sun Shipbuilding Company, Chester, TEESE NeTCNG ES CIC TTA Tine Inside of 7 
Thorsen, P. S., Company, 81 Coffey St.; Foor yin: IN RSYEE For one heh tole tee Tere 7 
Todd Shipyards Corporation, 15 Whitehall Step ING Mos oO, Gals GR, Gk, bY, Gin 
United Marine Contracting Corporation ................... 2 and \% of 3 
United States Mail Steamship Company, 45 Broadway, New York........ 22 
WallGRopenCompanyan4 Sas ollthwouem Nie wnhy Or keer rien inert ee nee 42 
Waterbury Company, 63 Park Row, New York! iycyecictets wicttoiclontoiee 81, 82 
Wheeler, C. H., Manufacturing Company, Bie ce eae Pati nije serine 49 
Whitlock Cordage Company;4GuSouthas ta Ne wanorlcinneiiiieieninine 80 
Wilson Welder & Metals Company, 2 Rector Stem NGWROLK aero 25 
Worthington Pump & Machinery Corporation, 115 Broadway, N. Y..% of 15 

MEZZANINE FLOOR 
Exhibitors Booth Number 

Aluminum Cooking Utensil Company, 1828 Broadway, New York....... 270 
American lowenleompanyamD etroituelViich sie hein Trarrtie iat een 321 
American Chain. Company, Bridgeport, Connat ecco evonae 304, 305 
AShtonmvialves Companys Bb OStOnmVLassomeieien een eee eee 284 
Atlas Soot Blower Company, 101 Park IN oy NIG SOS Rob Ca bedo0d00000 345 
Beaver Tile Specialty;Company, 44 Cliff St., New MOrky erin eee 213 
Benjamin Electric Company, 243 West 17th St., New York............ 322 
Benson Bee Cormmring, Stimson WAG cocoscusancondoav00n 0000000 294 
Bowman, M. K. Edson, Company, 65 Dey St., New York.............. 241 
Brown, A. Judson, & Company, 30 Church St., INewRYorkioecincte 298 
Buzzini, Walter, Inc., 505 \West 21st St., News Vorkeateiaty maleies sam 282 
CG; Tel, Gillespie & Sons, 149 Broadway, New. Yorkestiis tie oes ce ue ei 249 
Campbells7iGs Ws, 2253 Broad wavau New mVorkeccmciniisieciarceninelecieiers 203 
Columbian Bronze Corporation, 50 Church St., New York.............. 342 
Consolidated Shipbuilding Corporation, Morris Iara, Ng Wesco 6000 268 
Covel@Manutacturingm Company errr eee Err riete 301 
CranemPackingm Companyam Chicago laurentii ier tices 328 
Cutting & Washington Radio Corporation, 6 West 48th St., New York...202 
Davidson, M. T., & Company, 154 Nassau St., New York NPE TO CHTACTO 326 
Debevoise Company, 968° Grand Ave., Brooklyn, N. Y. 3.............- 242 
Devoe & Raynolds, Inc., 101 Fulton Sti, Wew (Yorks ten eat va aartaven tate 214 
Donnelly, Wm. T., 17 Battery Place, New Wor keene ros ectoenieee tetris 257 
Duparquet, Huot & Moneuse Company, 108 West 22d St., New York....240 
Durkee, Chas. D:, & Company,'2 South St.. New. York.....-...225. 00: 250 
Durkee Manufacturing Company, Staten Island, N. Y.................. 292 
Edson Manufacturing Company, Boston, Mass. .............e+seeeeee 316 
Electric Arc Cutting & Welding Company, Newark, N. J, .............. 201 
Fire Detecting Wire Company, 2 West 45th St., New York............ 272 
Foster Marine Boiler Corporation, 111 Broadway, New York........... 265 
Gold Car Heating & Lighting Company, 17 Battery Place, New York....220 
Goodricheiransiti®ompanygeeeeieiiieh eee eiicieccicnn eran 343 
Griscom-Rtissell.€ompany, West Street Bldg., New York..277, 278, 279, 280 
Hamilton ,&-Hansellji 13 Park Row, NewYork: .............---- essere 317 
Hamlin-Healy Machine Co.; 430 Eleventh‘ Ave., New York............ 347 
Hansen -Yorke, Inc:, 88 Warren St., New York....:........... 306, 307 
Hartman, Chas., ‘Company, 981 Dean St., Brooklyn, N. Y. ............. 341 
International Nickel Company, 48 Exchange Place, New York..... 312, 313 
Jahncke Dry Dock & Ship Repair Company, New Orleans, La. ........ 350 
Kahnweiler’s, David, Sons, 260 Front St., New York.................. 269 
Kelley Industrial Corporation, 87 Maiden Lane, New York............ 327 
Kinney Manufacturing Company, Boston, Mass. ..............-+++e-s 
Lord Dry Dock & Construction Company, 105 W. 40th St., N. Y...296 
Mack Engineering & Supply Company, 123 Liberty St., New York...... 
Marine Canvas Supply Corporation, Pier 7, North River, New York. 
Marine Works, 3 Coenties Slip, New Viori\s a carat ee 
Marine Decking & Supply Company, Philadelphia, Pa. ................ 293 
Masten, George H., Company, 222 E. 46th St., New York.............. 259 
National Life Preserver Company, 11 Broadway, New York............ 212 
NemiEcal (Cerca, YO) Wesar Sits ING Was ooo S60 65 00000000000000000N0 340 
INelson¥elWooseleataE ncyclopediameadier etic iii roe 254 
Neptune Association, 15 Park Row, New York..................- 266. 267 
Neptune Ship Supply Company, Inc., 73 Front St., New York........: 329 = 
New Jersey Asbestos Company, 1 Water St., New York................ 227, 
New York Engineering Company, 2 Rector St.. New York........ 324, 325 
New York Marine News Company, 26 Water St., New York........... 295 
New York Maritime Register, 88 Gold St., New York................. 204 
Ocean Marine Engineers’ Beneficial Assn., 15 ene Soo BOG, SB, SBE 
Ocean Paint Works, 16 Whitehall St., New) Works ae te tae Uae 205 
Paige & Jones Chemical Company, 15 E. 40th Stay NiGnY Modo scosoocau00 311 
Pantasote Company, 11 Broadway, New York...................- 216, 217 
Penton Publishing Company, Cleveland, Ohio ....................... 353 
Pioneer Metallic Packing Company. 150 W. 25th St., New York........ 321 
Pneumercator Company, 15 Park Row, New York................ 221, 222 
Power Specialty Campany, 111 Broadway, New York.................. 264 
IPAS INewionell Cosmpermn7, INKS soccovp0000008085000000005000000000000% 237 
Roberts Safety Boiler Company, 39 Cortlandt Street, New York........ 294 
Roebling’s, John A., Sons Company, Trenton, N. Yoo Hootie daato ban bodoCre 
Rows & Davis Lnci9 OMWiestis tap Nie WwaViOLkerivesciteleidelersleieicreisierehelens 209, 210 
Schonberg, I., 122 Flushing Ave., Brooklyn, N. Y...................-- Q71 
ScovillesManutacturin gaia terb Unyam Conn meridia relrerielcraererereretreier 801 
Sea ROwers crac eicle eerie ereione oy ske Puatohene tol eich oleic eke eer aetietre cierto reereieiehe 256 
Shipping Publishing Company, 32 Broadway, New York..............- 302 
SimMMoNS-BOARDMAN PuBLtISHING ComMPANY, Woolworth Bldg., N. Y..... 332 
Smiths Port Publishing Company, 5 South ’St., New York 
South Atlantic Ports Association ............ iad oGaoOd DAD GUGOU DOS 
Sek, ZACH, WEES OF coocccon coup sodcnoDD NOU Os 00d 0050000000000 

ING wAnVorkicnire erie iso. 
New York...290 _ 

Sternau Corporation, 9 East 57th St., 
Sturrock Furnace Bridge Wall Company, 74 Cortlandt St., 
Sebring Sewell Comercio sodonscsugadco00000000000000000000 314, 315 
Mexas) Company;) 17) Battery, Place; New, York 3.52. cijesce ses cee eens 223 
MhornesManutacturings Companyarerselctiirietetersieterterletectekereileterentelaloienerete 330 
Thorne Pioneer Company, 3 Atlantic Ave., Brooklyn, N. Y. ..........303 
Tiebout, W. & J., Companys) 118 Chamber St., New York......... 225, 226 
Topping Brothers Company, 122 Chambers St., New York.......... 252, 253 
MrafhicliService} ABuneaulbrarthe cee Teens eee eee eee Pa ete orate rch ote 281 
United States Metallic Packing Company, Philadelphia, Pa. ........... 228 
Uttmark’s Nantical Academy. 8 States tau GwAnViOLk een eten net ieeto Lo, 
Valentine & Company, 456 4th Ave., New York..................- 238, 239 
Van Nostrand, D., Company, 8 Warren St., New York................318 
Wacer Furnace Bridge Wall Company, Inc., 149 Broadway. N. Y...339, 354 
Wailes, Dove, Hermiston Corporation, 17 Battery Place, New York....«344 
Ward Leonard Electric Company, Mount Vernon, N. Y. .............. 
Williams. D. T.. Valve Company, Cincinnati, Ohio.................-.- 
William E. Williams, 62 Front St., New York............... 
WicodiéaGhamberlainueeeerie inci eieietciee eiciehicieieierer orereretere tien rere 258 
Woolsey, C. A., Paint & Color Company, Jersey City, N. J. 
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Naval Policy 

HE daily journals give prominence to the proposal to 

make the American Navy supreme; at the same time 

come reports that the British Admiralty proposes to defer 

additions to their fleet till after a study of the results of the 

recent war, that British statesmen are again proposing the 

“two nation” standard, that France is considering the con- 

struction of a huge submarine fleet and that Japan conditions 

her naval policy on that of the United States. 

The war has left the British Navy supreme, and under 

the present financial stringency she may well take a look 

around before going ahead. If the “two nation” standard 

is held to, it today relates to her friends and allies, the United 

States and Japan. 

Japan has had a phenomenal rise and has been shot for- 

ward into prominence by the abject surrender of the German 

fleet; her own statesmen, however, proclaim that she is not 

in condition to compete with either of the English speaking 

peoples. But her problems and her policy are her own and 

her statesmen have shown wisdom and foresight. 

Our naval policy is now recognized to concern the whole 

nation—those who live on the prairies as well as those on the 

seaboards. Fortunately there is a general consensus of 

opinion that we must have a powerful navy and that our 

ships must be as good as the best; there never has been any 

question concerning the personnel and there never will be. 

We are committed to a large building programme; there is no 

opinion that the programme is excessive whether or not we 

join the League of Nations or whether there is any League 

of Nations. 

But a race for supremacy between the United States and 

Great Britain is to be deprecated. Both nations are rich and 

both are stubborn. Each can well afford all the navy it 

needs; each can well consider first how much power it needs 

to ensure against any reasonable probability. 
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Ocean Liners and Passenger Ships 

HERE is a world shortage of combination cargo and 
a passenger vessels of the intermediate type. Shipping 
companies have been carrying on almost wholly with vessels 
that they haye reconditioned since the armistice. Great 
Britain has a large number of intermediate liners under con- 
struction on the ways of the shipbuilding companies in that 
country with an indefinite prospect for work of this nature 
which is limited only by the cost of construction and date 
of delivery. 

The excessive cost of vessels of the Aquitania and Olympic 
type, both as to construction and operation, has limited the 

present building to vessels of about 20,000 tons in size with 
large cargo carrying capacity and passenger accommodations 

of a comfortable but plain and non-luxurious character. 
This situation presents to America the very best inducement 
to try an active hand in the construction of passenger ves- 
sels. Twenty-six combination cargo and passenger vessels 
have been contracted for by the Shipping Board, some of 
which have been completed and the remainder are now under 
construction. ‘The experience gained on these vessels and 
other passenger ships, together with the reconditioning of 
German liners, should place the American shipyards in a 
position to bid intelligently on such work. 

Last spring and during the summer it was impossible to 

secure a passage on most lines unless booked far ahead, and 

there will be comparatively few new vessels available for next 

spring. With steel cheaper, labor-saving devices much more 

extensively used, and standardization of fittings, joiner work, 

etc., more highly developed, American shipowners and ship- 

yards should get together with a view to securing the con- 

structing of our share of passenger vessels in this country. 

Prohibition on American Passenger Lines 

HE enforcement of prohibition on American passenger 

vessels outside of the three mile limit will prove to be 

a severe handicap which our vessels will have difficulty in 

overcoming. A liner does a cosmopolitan and international 

business, and it is no more than right that we should respect 

those privileges of personal liberty that practically all coun- 

tries outside of the United States consider proper. If the 

ocean belonged to the United States it would perhaps be dif- 

ferent, but it belongs to one country as much as it does to an- 

other. So long as our ships have one or more of their ter- 

minals in a wet country the enforcement of prohibition aboard 

our vessels will not only be a financial loss to the American 

owners but the cause of numerous and perhaps serious mis- 

understandings, a condition to be deplored when we are 

striving to create good-will and better social relations. 

If prohibition is put in practice on American vessels it can 

only be partially enforced on the outgoing voyage because 

wet countries cannot be expected to prevent people from 

carrying liquor aboard our vessels in their trunks. This 

condition of unrestrained drinking in staterooms would un- 

doubtedly be much worse than the well regulated system of 

controlled distribution that now prevails aboard most ships. 

Tt is hardly too much to say that the result of the enforce- 

ment of prohibition on our vessels would drive many Amer- 



JANUARY, 1921 

icans as well as aliens to foreign liners, and that a large per- 

centage of those who did travel on our liners would carry 

their liquor with them or buy it from some bootlegger on 

board. It is no more possible to enforce prohibition on one 

vessel when another running between the same terminals is 

wet than it was to keep one state dry while liquor was being 

sold by its neighbor. 

The Load Line 

T is earnestly hoped that the pending Load Line Bill will 

be enacted by Congress at the present session. This im- 

portant measure has already passed the House of Repre- 

sentatives and is awaiting action by the Senate Committee on 

Commerce. The Secretary of Commerce, under whose juris- 

diction the enforcement of the law will come, when passed, 

has already appointed a committee of experts to draft the 

necessary regulations under which the various types of vessels 

will have load lines affixed. This committee is presided over 

by Admiral D. W. Taylor, Chief Constructor of the Navy, 

who has to assist him as chairmen of sub-committees Profes- 

sor G. R. McDermott of Cornell, Professor H. C. Sadler of 

Michigan and Professor W. F. Durand. of Leland-Stanford. 

The other members of the advisory committee were selected 

from leading naval architects, shipowners and underwriters. 

A preferential load line for oil tankers is being given seri- 

ous consideration by the committee, because, among other 

things, the very nature of the cargo itself permits of rapid 

discharge into the sea, thus not only lightening the vessel but 

exerting a calming influence on the waves. 

If it is difficult to agree on the regulation that should be put 

into effect regarding coastwise vessels, they could be exempted 

from the law for the time being, as they seldom go far from 

safe harbors and the records have not shown that many acci- 

dents have occurred in such vessels due to overloading. 

The safety and welfare of our ocean-going merchant marine 

should be protected with a proper load line law at the earliest 

date, because, as the matter now stands, our vessels may be 

held up at any time in the harbor of any nation and re-sur- 

veyed to ascertain whether or not they are loaded according to 

the laws of that country. This may become a serious matter, 

particularly if the discriminatory measures of the Jones Bill 

are put into effect. 

The Seamen’s Act 

RESIDENT-ELECT HARDING in a recent speech 

stated that it was his belief that the Seamen’s Act repre- 

sented the American conscience in regard to the welfare of 

sailors, and that the United States ought to make good to the 

shipowners any deficiency that this Act imposed on the operat- 

ing expenses. The principal objection on the part of ship- 

owners to this law, however, is not the few extra men or the 

. better quarters that the Act specifies, but the lack of control 

over the crew which the captain suffers due to the fact that 

under this law a sailor can quit a ship in any port by for- 

feiting one-half of the wages due him. Friends of the Act 

claim that this provision tends to equalize the wages of 

sailors all over the world and that when a foreign ship enters 

an American port a number of the crew generally desert, 

compelling the captain to hire a new crew at the prevailing 

-share of international commerce. 
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American wages. Before the passage of the Act we were 

compelled to use our police powers to round up and return 

to our competitors any of their deserting crew that it was 

possible to find. 

While it must be recognized that it will be impossible to 

obtain the right sort of American seamen if the living condi- 

tions and wages are unattractive as compared with those 

which may be cbtained on shore, it is just as evident that our 

ships should not be compelled to undergo the expense and 

embarrassment of remaining in a port until a new crew can 

be found. Seamen as well as all other classes of men should 

be made to live up to their agreements, and in order to bring 

this about the penalty attached to desertion in the Seamen’s 

Act should be made more severe. 

Marine Insurance 

ARINE insurance makes it possible for shipping to 

offer the necessary security for financing its transac- 

tions. Shipping, banking and insurance interests should be 

encouraged to combine and co-operate with each other to the 

fullest extent, if our merchant marine is to secure its full 

If foreign companies are 

allowed to handle the insurance business, they will acquire 

vital trade secrets which will be very useful to our com- 

petitors. They will know all about our shipments, who is 

sending and who receiving them, the trade routes of our 

vessels and the important terms of our commercial trans- 

actions. 
The greatest obstacle in the way of the development of 

American marine insurance companies is the conflicting laws 

of the various states. In order to aid the forty-eight legis- 

latures to secure the unity of action so necessary to the wel- 

fare of our country, a model marine insurance bill for the 

District of Columbia has been introduced in the House of 

Representatives by Congressman Edmonds. This bill was 

framed through the close co-operation of the Committee on 

the Merchant Marine and Fisheries and the Shipping Board 

after an exhaustive investigation of the whole subject and 

should form a basis for the states to follow. 

The five fundamental ideas incorporated in the bill as 

interpreted by Dr. S. S. Huebner, expert in insurance for the 

Shipping Board and Committee on the Merchant Marine 

and Fisheries, are as follows: 

“(1) Greater freedom on the part of American companies | 

to co-operate through syndicates and mergers; 

“(2) Establishment of the multi-field insurance principle, 

so that American fire, marine and fire-marine insurance com- 

panies may be free to transact all kinds of insurance other 

than life; ~ ; 

‘““(3) Substitution of a system of net profits taxation in 

place of the present system of taxing gross premiums; 

“(4) Enlargement of reinsurance facilities, and 

“(5) Removal of the limitations on the financial powers 

of companies which now hamper operations in foreign fields.” 

The legislative bodies of the forty-eight states should give 

the above principles their earliest consideration, and a failure 

to do so may result in the loss of the present opportunity of 

securing the adequate financial support so necessary to the 

development of our merchant marine. 
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LETTERS TO THE EDITOR 

The First Electrically=Driven Passenger 

Ship 
I have noticed in the December issue of MARINE ENGI- 

NEERING an article which claims that the first turbo-electric 
driven passenger ship is the S. S. Cuba, the General Electric 
Company having the distinction of furnishing the propelling 
machinery and the Morse Dry Dock & Repair Company of 
installing it. If the term “electric drive’ may be applied to 
a turbo-electric propelling unit in which the power is trans- 
mitted from the motors to the propeller by means of mechan- 
ical reduction gear, I would call your attention to at least one 
passenger ship equipped with turbo-electric drive about two 
years ago. This vessel, the S. S. Rage, now in service on the 
Baltic Sea, was built for Sveabolaget, of Stockholm, Sweden. 
The machinery was built by Svenska Turbinfabriks Aktie- 
bolaget Ljungstrom, of Finspong, Sweden, and installed by 
Oscarshams Mekaniska Verkstads Aktiebolag, of Oscar- 
shams, Sweden. 

Trenton, N. J. Gosta HARTZELL, 
Mechanical Engineer and Naval Architect. 

Joint Packing on Fuel Oil Heater Line 
Not long ago I had occasion to renew a joint on a fuel oil 

heater line at sea and on taking off the blown out joint I 
noticed that it was of millboard. No doubt the machinist or 
pipe fitter that made it up assumed that if millboard is all 
right on the cargo fuel oil line on deck it should be all right 
in the stokehold. The result was, however, almost a stop at 
sea. Steam packing is necessary where oil is carried under 
pressure, which I realize is nothing new to the old-timer, but 
there are many marine machinists on your subscription list 
who are new at the game. 

I would also call attention to a little matter not generally 
known—the provision made for expansion on the top side of 
a main engine crosshead guide. When, in repair work, it is 
necessary to remetal the slipper, in making the “pin gage” the 
crank should be on bottom dead center, thereby eliminating 
possible error due to the allowance made by the builders in 
lining up the column. : 

Jack HARRINGTON. 
Robins Dry Dock, Brooklyn, N. Y. 

Filters in Lubricating Systems for Geared 

Turbines 
On page 690 of your August issue is published a letter 

‘from Mr. Edwin M. May, district manager in New York 
for the Richardson-Phenix Company, which purports to cor- 
rect a “gross” misstatement contained in an “article” by 
Messrs. Schmeltzer and Fernald in the June issue of MARINE 
ENGINEERING.* If the circumstances attending 
the reprint of the paper had been more-clearly defined there 
would have been little occasion for Mr. May to have criticised 
it in your columns. 

Convention has generally limited the discussion of papers 
presented at a meeting of an engineering society to its own 
members or guests. Possibly, however, neither Mr. May nor 
any member of his company belong to the Society, or, if they 
are members, they may not have been present at the meeting, 

*The article in question, ‘Lubricating System for Geared Turbines,’ 
consisted of an abstract of a paper entitled ‘Standard Lubricating Oil 
Systems for Geared Turbines’? read by Emile Schmeltzer and B. C. Fernald 
before the Society of Naval Architects and Marine Engineers in New 
York on November 14, 1919. This article was published in Marine Enct- 
NEERING by permission of the Society of Naval Architects and Marine 
Engineers and with full acknowledgment to the Society as the source of 
the material.—Editor’s Note. 
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but under such circumstances the authors would themselves 
have been only too glad to have corrected any misstatement 
injurious to either an individual or a company, had the mat- 
ter been called to their attention. Since the letter has been 
published I feel that Mr. May and your readers are entitled 
to a reply, if for no other reason than to point out that Mr, 
May’s letter is predicated upon what seems to me to be an 
absolute misquotation of the statements in our paper as re- 
printed in MarINE ENGINEERING. 

The second paragraph of Mr. May’s letter reads as fol- 
lows: 

“I wish to direct attention to a gross and probably inadvertent 
misstatement which is made on page 510 in the paragraph en- 
titled ‘Filters and Separators.’ In this paragraph mention is 
made of the fact that the centrifugal type of purifier is preferable 
because in the gravity filter the filtering elements, when placed 
in the gravity tank, will not function properly unless a sufficient 
head of oil can be obtained. Furthermore, due to the lack of this 
head, the oil will follow the line of least resistance and overflow 
without being filtered.” 

The paragraph on filters and separators published on page 
510 of the June issue of MarINE ENGINEERING reads as fol- 
lows: 

“While all of the filters and separators specified are satisfac- 
tory for the purpose, it is considered that the results obtained 
from the centrifugal type of separator show greater efficiency, 
inasmuch as the oil, water and sediment are separated, the oil 
flowing from one nozzle, the water from another, the overflow’ 
mixture from another, and the sediment remaining in the bowl, 
from which it may be removed at will. Tests made at Annapolis 
prove that the rolling or pitching of a vessel will have no ill 
effects on its successful operation. 

“Filtering elements placed in gravity tanks or in the discharge 
line from pumps to gravity tanks at its connection to gravity 
tank, unless at sufficient height above, cannot function properly, 
due to the lack of sufficient head, which results in the oil follow- 
ing the path of least resistance, i. e., through the overflow and 
not through the straining elements as intended.” 

Only by deliberate garbling could Mr. May have read 
from the paragraph in our paper the meaning contained in the 
second paragraph of his letter. 

If the entire paper had been published it would have con- 
tained technical order No. 75, which amplifies the filter vs. 
separator problem. Paragraph 3 of Section ‘H”’ entitled — 
“Strainers, Filters or Separators” reads as follows: 

“Either a centrifugal separator, or a gravity filter of approved 
type, must be installed as indicated on Dr. E-11000-10 (Plate 4) 
with connection for oil supply to separator or filter through both 
gravity tanks and the reserve tank. The other connections re- 
quired by the instruction sheet, accompanying the separator or 
filter, shall also be made. A centrifugal separator will be found 
especially effective in breaking up an emulsion of water and oil, 
even in a rough sea. The centrifugal separator can be either — 
electric motor or steam driven. If turbine drive is used, the de- 
sign should provide for operation against Io pounds back pres- 
sure, so that the turbine can exhaust into the heater. The gravity 
filter, while effective in cleaning the oil, requires the heating and 
settling to break up an emulsion. Its effectiveness depends on the 
use of clean filter cloths. An ample supply of special lintless 
cloth should be carried on board and frequently changed.” 

I believe it will be immediately apparent to anyone who 
reads the above statements made by Mr. Schmeltzer and the 
undersigned that we expressed a preference for the centrifugal 
type separator primarily because of its ability to break up an 
emulsion of oil and water without preheating and settling. 
In other words, it is effective under sea conditions, which is- 
not the case with any type of gravity filter known to us. 
Furthermore, the centrifugal separator was considered more 
convenient to install and operate. The authors of the paper 
still hold to the opinion that for marine use a good centrifugal 
separator is decidedly superior to any gravity filter. 

The reference to filters placed in gravity tanks or the dis- 
charge line of pumps was entirely separated from the para- 
graph differentiating between filters and separators and had 
no connection with it. Before the Emergency Fleet Corpora- 
tion, engineering section, gave attention to the lubricating 



JANUARY, 1921 

system of geared propelling turbines a number of vessels had 

been constructed in which an attempt had been made to filter 

the oil by placing filter cloth dams in the gravity tank between 

the discharge and outlet sides. It is manifest that in order 

to be effective a filter of this type would have to be capable of 

handling the entire oil flow of approximately 200 gallons 
per minute. As the size of the tank was proportioned with 

regard to the amount of oil to be stored rather than to its 

ability continuously to filter 200 gallons per minute, the 
filtering elements proved inadequate to function under the 
slight head possible with such installations and the filters in 
service proved to be practically inoperative, hence the com- 
ment in our paper in explanation of the rejection of this type 
of filter by the Emergency Fleet Corporation. 

It seems hardly necessary to reply to the balance of Mr. 
May’s letter, as it is not pertinent to his expressed desire to 
correct a ‘“‘gross misstatement” in our paper. 
New York. Benjy. G. FERNALD. 

NEW BOOKS 

Oil Fuel Burning 

REVIEWED BY C. H. PEABODY, DR. ENG. 

Om Furi, Burninc In Marine Practice. By J. W. M. Sothern. 
Size, 6 by 9 inches. Pages, 200. Illustrations, 102. New 
York, 1920: D. Van Nostrand Company; Glasgow, James 
Munro & Company. 

This book is one of a series prepared by the author for use 
in his Marine Engineering College, Glasgow, which is main- 
tained principally for young engineers who want to qualify 
for the higher licenses for seagoing marine engineers. ‘These 
text-books are adapted for their purpose, giving what the 
aspirant needs to know and not cumbering him with abstruse 
details. The author says this work has been compiled by re- 
quest to meet the demand of marine engineer officers for a 
book containing clear and exhaustive descriptions of various 
systems of oil burning, combined with general practical in- 
formation and hints relating to the working of this modern 
method of steam raising, and he has shown discretion in his 
solution. He begins with a statement of the advantages and 
disadvantages of oil fuel, and goes on with such matter as 
chemistry of combustion, losses due to imperfect combustion 
and other matters which pertain more or less to all fuels. 
He gives the usual oil terms, flash point, firing point and 
viscosity and density, together with a description of instru- 
ments to determine these properties and goes into some de- 
tail of the use of such instruments. He gives useful tables 
such as specific gravity combined with the Baumé scale and © 
the pounds per gallon, both British and American, also air 
velocity for certain drafts. 

Having disposed of these introductory matters necessary 
for the understanding of oil burning, the author takes up 
various systems of oil burning individually in considerable 
detail. His method involves a good deal of repetition, but 
it has the advantage that each system may be read by itself 
and the engineers may give exclusive attention to the system 
he is using, if he desires to. ‘Together with the description. 
of the several systems are extensive folding plates and other 
illustrations necessary for understanding them. All the sys- 
tems use mechanical sprayers, or they work on the pressure 
system. For each system a description is given of the burn- 
ers, furnace mouth, furnace and bridge, method of air con- 
trol, of pumping and of heating the oil. There are six meth- 
ods described as used in Great Britain, and also the Babcock 

and Wilcox method. One of the six is used both in Great 
Britain and in the United States. For each method directions 
are given for the care of burners and other apparatus and for 
starting, running and stopping. The precautions given in 
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connection with the Babcock and Wilcox method are worthy 
of mention; of course, they apply to any system. 

Having discussed the various systems, the author tabulates 
the various faults that may be found in burning oil due either 
to lack of information or proper care, together with the con- 
sequences and the methods of detecting each fault. Follow- 
ing this there are given a large number of questions and an- 
swers to bring out the essential points of instruction and to 
allow the student to test his knowledge of the subject. 

The work closes with general notes which summarize and 
present for ready reference the information given, together 
with certain matters not hitherto presented. In this chapter 
there is given at length the British Board of Trade instruction 
concerning arrangements and precautions for burning oil fuel. 

Modern History of Warships 
REVIEWED BY C. H. PEABODY, DR. ENG. 

Mopern History or Warsuies. By William Hovgaard, professor 
of naval design and construction, Massachusetts Institute 
of Technology. Size, 7 by 10 inches. Pages, 501. Illustra- 
tions, 209. E. and F. N. Spon, Ltd. London. Spon & 
Chamberlain, New York. 

When arrangements were made nearly twenty years ago for 
special instruction to officers of the corps of naval construc- 
tors at the Massachusetts Institute of Technology, and after 
a curriculum had been prepared satisfactory to the chief con- 
structor, Commander William Hovgaard, R.D.N., was in- 
vited to take the chair of naval design and construction at 
the Institute. Professor Hovgaard had special qualifications 
for this position, for in addition to his military training in 
the Danish Navy he had taken the course for naval con- 
structors at Greenwich, England, and had served as manager 
of the shipyard of Burmeister and Wain at Copenhagen. A 
part of his work in the development of his subject is pre- 
sented in this book; he has already published an important 
work on “Structural Design of Warships” and has now in 
press the ‘General Design of Warships.” 

A hundred years ago Great Britain had control of the 
seas and had built up an empire scattered all over the globe. 
At whatever sacrifice, she has maintained a navy competent 
to guard that empire; consequently, the history of naval de- 
velopment is a history first of the British Navy, and con- 
currently of other navies. Such was the order selected by 
the author in writing this work, with the further condition 
that he divides the time into periods marked by some notable 
change or development and in each period deals with the 
navies of the various countries. At first it is England and 
France and other countries; then England and Germany and 
other countries; now it is England and the United States and 
other countries. Not that the author formally proposes such 
a mode of procedure or that he adheres to it rigidly, but that 
the work naturally takes such a form. Since ships last many 
years, and since the changes do not take place simultaneously 
in all countries, the periods are not absolute, but the dates 
named are at least characteristic. 

The first period, from 1860 to 1875, is more or less chaotic, 
marked by two tendencies—first, to put some armor on old 
types of ships, whether rebuilt or designed new, and, second, 
to make a new type of ship, namely, the monitor. It is con- 
venient to remember that the original armored dreadnought, 
the archetype of all modern battleships, was a mastless breast- 
work monitor, a heavily armored ship with guns in turrets, 
and a ship with some pretense to seaworthiness. 

Dissatisfaction with the breastwork monitor led to various 
trials in the next fifteen years to construct ships that should 
carry a few heavy guns and have good speed and seaworthi- 
ness. In this period the central battery ship and the bar- 
bette ship were developed; both types of ships were doomed 
as soon as a powerful secondary battery was accepted as a 
part of the offense of a battleship. Together with these ships 
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some ships of the breastwork monitor type were built of more 
satisfactory size, power and seaworthiness. 

The modern battleship may be considered to date from the 
Royal Sovereign of 1890, especially for students who are in- 
terested in present conditions rather than in archeology. The 
class of ships of which this was the prototype was thoroughly 
worked out to fulfill all the conditions of service on any or 
all the seas of the world under the conditions then existing, 
especially as affected by ordnance, armor and speed. The 
design proceeded in an orderly manner, selecting first the 
battery, then the armor to protect the battery, and the buoy- 
ancy, and finally the power and the provision for ammunition 
and fuel. There was no attempt to put three pints into a 
great bottle, but sufficient displacement was assigned to make 
the ships entirely seaworthy and to provide proper height of 
the guns and wholesome quarters for officers and crew. 

The battery consisted of four 131%4-inch guns and ten 6- 
inch guns. When a satisfactory 12-inch gun had been de- 
veloped that caliber was chosen for the main battery and re- 
mained the favorite until recent times. The displacement was 
14,150 tons, then considered almost extravagant. This type 
of ship became the standard, and with modifications and in- 
creasing power and speed formed the first line of all important 
navies until the Dreadnought of 1906. The French placed 
each gun in its own turret and arranged armor in a different 
manner; the United States scrimped on size and sought for 
power by using heavier secondary guns, the 8-inch gun long 
being a favorite, and Germany, by limiting the radius of ac- 
tion and using 11-inch guns for the main battery avoided 
large displacement. In the competition for power, heavier 
guns were added to the secondary battery in the British and 
other navies, 9.2-inch and 10-inch guns being used either 
with or without smaller guns. The United States stuck to 
the 8-inch guns for almost all her ships. 

The determining course of the latest development of battle- 
ships was the improvement in range finding and fire-control, 
and especially the perfecting of spotting to determine the 
effect of fire on the target. This demanded that all guns 
should have the same range, so that definite results could be 
had; also the perfection of these methods led to salvo firing, 
a return to the practice of the old wooden line-of-battle ships. 

There is nothing new about giving a ship guns of a single 
caliber, nor about using the largest practicable caliber. When 
the Civil War opened, the 11-inch smooth bore gun was the 
heaviest available gun, and the policy was to give all ships 
that caliber. A ship might have few or many guns, but at 
least it could reply to fire from any source; but a ship that is 
outranged is lost—it does not need the experience of the re- 
cent war to establish this fact. 

When the British Navy laid down the Dreadnought a new 
era opened and all ships already built were relegated to the 
second class. There was much criticism of the policy because 
all nations had a chance to begin even except as Great 
Britain had a slight advantage at the start. The Dreadnought 
carried ten 12-inch guns; the number on later ships by vari- 
ous nations has been increased to twelve or thirteen. Later, 
in the competition for power, the caliber has been increased 
to 14 inches and to 16 inches; the larger calibers have also 
some advantage in range. Various arrangements were de- 
vised to get the greatest effective fire in all directions. ‘The 
United States took the lead in placing all turrets on tle cen- 
terline and introduced the principle of setting some guns to 
fire over. the adjacent turrets, also of putting three guns in a 
turret; but here France has gone farther, using four gun 
turrets. Our latest battleships carry twelve 16-inch guns in 
four turrets. 

The armored cruiser has always been an anomaly be- 
cause it is given high speed and good seaworthy qualities 
at the expense of either battery or protection. There are 
most important duties for the cruiser, and in carrying them 
out cruisers are likely to fight, in which case the ship which 
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has the advantage in guns is almost sure to win by outranging 
the enemy, and protection, even though insufficient, is valu- 
able. But usually an armored cruiser is a fast second-rate 
battleship, and a sound principle is that all battleships should 
be worthy to lie in the line. 

The apotheosis of the armored cruiser is the battle cruiser, 
as big as a battleship, as fast as a destroyer and catrying a 
few guns of the greatest caliber. It is a misnomer to call such 
a ship a battle cruiser, for it is not fit to lie in the line, as 
shown by the loss of three British battle cruisers in the battle 
of Jutland when subjected to the fire of the German fleet. 
That the British battle cruisers gave them the command of 
distant seas at the Falkland Islands may justify the con- 
struction of such monstrous cruisers for a nation that can 
afford them. All of this, it is believed, can be justified from 
the facts given in the book under review. The author on 
page 227 expresses much the same idea where he demands 
that certain fast ships are required which should be battle- 
ships with as good armor protection, though not necessarily 
carrying so many guns. 

The torpedo is a weapon of surprise and has seldom, if 
ever, been effective without surprise. The torpedo boat was 
originally a small, scarcely seaworthy, craft of high speed; 
its weapon was the torpedo, and its guns were few and feeble. 
But such a craft is a nuisance, and after various unsuccessful 
attempts at a reply the torpedo boat destroyer was evolved, 
being a big seagoing boat of the same type with good arma- 
ment for its displacement. Then the torpedo boat disappeared 
and the new powerful boats were simply called destroyers, 
which is a good warlike name. The torpedo carried by bat- 
tleships, cruisers or destroyers has for its most effective rdéle 
the forbidding of close range action of large ships, but there 
are more effective influences forbidding close range action. 
The destroyer being able and swift has acquired all sorts of 
duties for which the gun is the primary weapon, as clearly 
shown by the author. 

The author, who has given special attention to submarines, 
has an excellent chapter on the principles of construction and 
service of submarines. He divides the submarine into two. 
classes of 600 tons or less for coast defence, and of 1,000 tons 
or more for sea service. The future is thus stated “with the 
advent of the steam-driven submersible cruiser of 3,000 tons 
or more, an entirely new development has been inaugurated, 
the end of which no one can foretell.’’ He concludes: “The 
submarine is an important link in the naval defences, but the 
capital ship remains the supreme type of warship.” 

Aircraft as forming a part of navies is dealt with briefly; 
both dirigibles and airplanes or seaplanes are described. 
“Scouting is the service for which airships are best adapted,” 
and the same remark applies to airplanes. As a weapon 
against ships they are feeble and uncertain and can hope for 
success only by surprise under most favorable conditions. 
Since the author already has a book on “Warship Construc- 
tion,” his chapter on this subject is properly brief. So is 
his chapter on engines, since he is not writing on marine en- 
gineering. His history of archaic engines hardly appears 
necessary in a book of this sort. His chapter on ordnance is 
sufficient to show the relation to the history of the warship, 
and the same can be said of his chapters on armor and on 

Finally the author sums up the present situation, 
giving the characteristics for battleships, battle cruisers and 
other craft. An illuminating recommendation for minor 
navies is that they should abstain from battleships which they 
cannot afford and provide only for coast defence by aid of 
submarines, torpedo boats, air craft and mines. 

INVENTIONS, their development and sale, is the title of a 
book by William E. Baff, patent attorney, recently published 
by D. Van Nostrand Company, New York. ‘This book is 
essentially a manual on the marketing of inventions and 
explains how inventions may be profitably exploited. 



Questions and Answers for Marine Engineers 
Inquiries of General Interest Regarding Marine Engineer- 

ing and Shipbuilding Will Be Answered in this Department 

CONDUCTED BY JAMES L. BATES 

This department is maintained for the service of practical 
marine engineers, draftsmen and shipbuilders. All inquiries 
should bear the name and address of the writer. Anonymous 
communications will not be considered. The identity of the 
writer, however, will not be disclosed unless the editor is 
given permission to do so. 

Tonnage Deduction for Machinery Space 
Q. (1053).—Quite recently the question of the advantages and disadvan- 

tages of the two-cycle against the four-cycle Diesel engine for marine 
purposes has again been raised and dealt with in various papers. One of 
the advantages claimed for the two-cycle engine is its reduced length. But 
is this particular advantage of any value? ‘Tf my memory serves me right, 
there is a ruling for the minimum length or cubic contents of boiler and 
engine room of a ship of a certain displacement, and I think that this 
minimum length is already reached with our standard four-cycle engines on 
large transatlantic motor vessels. I do not know whether any of the classi- 
fication societies make such a restriction or whether it is on account of the 
‘way of measurement of registered tonnage, gross, net or underdeck tonnage 
that only a certain percentage of the total displacement is allowed to be 
deducted for the engine and boiler room for reasons of calculating the port 
charges, taxes, etc. on a fair basis. If there is any such restriction, what 
is the ruling on it? 

A. (1053).—At present there is no fixed ruling as to the 
length of the machinery space for a cargo steamer. However, 
the floodable length method of determining the bulkhead 
spacing which has been suggested by the British Board of 
Trade and the International Convention for Safety of Life 
at Sea should be kept in mind, although intended primarily 
for passenger ships. 

You are quite right in stating that if the tonnage of the 
machinery space reaches a certain percentage (13 percent of 
the gross tonnage) the deduction for obtaining the net register 
tonnage is greater than if it falls under this amount, as the 
following quotation from the tonnage rule indicates: 

“The actual space enclosed by the engine room must be calcu- 
lated and the percentage it bears to the gross tonnage determined 
‘to enable the allowance conceded by law to be made. Should 
this percentage be over 13 and under 20, an allowance of 32 per- 
cent may be deducted from the gross tonnage in computing the 
net register. Should, however, the actual engine room not exceed 
13 percent of the gross tonnage, the allowance would then be the 
actual space plus three-quarters of same.” 

Hence as the tonnage rule now stands the question of 
volume of the machinery space should be considered, and it 
is perfectly possible that a two-cycle Diesel engine would 
not gain any advantage from its smaller size save in increased 
cubic capacity of the holds. 

Strength of Propellers 
Q. (1111).—Will you please inform me how the strength of propellers is 

figured and the reason for giving the blades a rake aft. AN; We 

A. (1111).—Seaton’s “Manual of Marine Engineering” 
gives the following formula for thickness of propeller blade: 

le <f 
Thickness of blades at 114d from center = Niece cio SK IK 

RxXnxb 

he diameter of screw shaft at propeller. St 
b = the breadth of blades in inches at a distance 14d 

from the center of shaft. 
n = the number of blades. 
R =the number of revolutions per minute. 
f = 100 for compound engines of the ordinary two cyl- 

inder type; 90 for three cylinder, compound, 
four crank, triple and quadruple engines; 85 for 
three crank, triple compound engines. 

> 

4 
K = 4 for cast iron; 2 for ordinary gun metal; 1.60 for 

cast steel; 1.5 for forged steel and bronzes of 
high quality. 

“For ships engaged in the North Atlantic or on other seas, 
where rough weather largely prevails, these factors may with 
advantage be increased by 20 or 25 percent. This is especially 
necessary for cargo vessels, which may often have to run ‘light.’ 

“The thickness of metal at the tip should be .2 of that at the 
root.” 

For a somewhat more elaborate calculation, reference is 
suggested to the ‘““Marine Engineers’ Handbook”’ by Sterling, 
from which the following is largely taken: 

T = thickness of blade, in inches (neglecting fillets), at 
its line of tangency to hub. 

W = width of blade tangent to hub, in inches. 
A = 5,252 /.of.Pia — (RX N). 

.H.P.« = actual power required by actual propeller to deliver 
the effective (tow rope) horsepower of the 
vessel. 

e.h.p. = the net effective horsepower required for the actual 
speed in knots. 

R = revolutions of the propeller per minute. 
N = the number of blades. 
B= 0.31 x diameter of the screw in feet = 0.31D. 
CaA & IB. 
Dp = i2 x B — radius of hub, in inches. 
1B == @ S< ID). 

33,000 K I.H.P.a 
§B cass Js 

(UP SK IR SK IN) 

G = 0.345 X diameter of propeller, in inches. 
H = G — radius of hub, in inches. 
Te SK Sal. 
K = circumference of hub, in feet, + P, in feet. 
L = sine of are whose tangent is K. 
M = cosine of are whose tangent is K. 
N — IL x< Le 

O = IW SX 1B, 
IP == IN So ©, 
f = fiber stress as per values of e.h.p. — E.H.P. given in 

appended table. 

13.125 P 
T = \——_. 

SG 
E.H.P. = basic effective (tow rope) horsepower. 

For cast iron and semi-steel, f = 2,500 to 4,000 for 
values of e.h.p. — E.H.P. not in excess of 0.4. 

For the strong bronzes, T should never exceed 

8/ PX 21625 ” 

f 

VALUES OF f TO BE USED FOR DIFFERENT DESIGN POINT 

VALUES OF e.h.p. ~ E.H.P. 

Values of f- 
eN.p Constant Torque—, Reciprocating Dp 

— Manganese Cast Manganese Cast 
I Jal Je) Bronze Steel Bronze Steet 

Wadloaoacdacc09 00400 4,800 4,300 4,800 4,300 
(OLS Eb Soesutose 5,500 4,900 5,400 4.850 
Ooh Ree a 6,300 5,750 6,000 5,500 
Vatksotioddocon0ce0He 7,150 6,650 6,550 6,050 
ORB see er area tate 8,000 7,500 7.150 6,650 
WsGoooogac000nNda0N 9,000 8,450 7,750 7,250 
Wnvfncoocdododbiecodc 9,800 9,300 8,300 7,800 
Woooccoannoesn0do0 10,750 10,250 8,900 82400 
OsQYacsnoncobanpouse 11,600 11,100 9,450 8,950 
UoWMoodioooonososa00[s 12,500 12,000 10,000 9,500 

In discussing the rake of propeller blades, Admiral Dyson, 
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in “Screw Propellers for Hydraulic and Aerial Propulsion,” 
writes as follows: 

“Tt is very common practice to rake the blades aft to a more 
or less degree, and this practice was generally followed in the 
United States Navy until a few years ago. There was a gener- 
ally accepted idea that centrifugal action of the screw was de- 
créased and that efficiency was increased by so doing. 

“An examination of the performances of actual screws in 
service, and of model screws in the tank, shows that there is no 
solid ground for either belief. In the cases of the actual screws, 
no difference in the propulsive efficiencies of screws with and 
screws without rake can be noticed, and the models gave prac- 
tically identical results. As to centrifugal action, numerous tank 
experiments have shown the propeller race to be almost cylin- 
drical, and that so far from there being centrifugal action there 
appears to be a slight convergence abaft the propeller. 

“An actual advantage gained by raking the blades aft is that 
the blade tips of wing screws are given greater clearance from 
hulls of usual form than if the blades were radial; also, for the 
same blade clearance the strut arms may be made shorter. An- 
other advantage which the rake may have is in giving greater 
clearance between the leading edges of the blades and the after 
side of the stern post and struts, this additional clearance allow- 
ing the water a chance to enter the disk at a better angle.” 
On the other hand, “radial blades, in addition to being as 

efficient as those with rake, are more ‘easily machined, have less 
total developed area for equal projected area, and therefore less 
surface friction, are stiffer and lighter; also, the stresses in the 
blades due to centrifugal action are less. With propellers of 
high speed of revolutions, this latter point is very important, and 
for such screws the blades should never rake.” 

The Baumé Scale 
Q. (1114).—Will you please explain through your columns the relation be- 

tween Baumé and Baumé hydrometers. Also give the formula for converting 
readings on the Baumé scale to specific gravity, the scale on the Baumé 
hydrometer being graduated in units on each side of the zero mark as 
1-2-3-4, and each unit divided into quarters. Also please explain the 
reading of a salinometer. CCB: 

A. (1114).—The French chemist, Antoine Baumé (1728- 
1804), devised and used the scales now known by his name 
in the graduation of hydrometers. There are two Baumé 
hydrometers. One is intended for use with liquids heavier 
than water. It sinks to 0 degrees in pure water and to 15 
degrees in a 15 percent salt solution. The other is intended 
for use with liquids lighter than water. It sinks to 0 de- 
grees in a 10 percent salt solution and to 10 degrees in pure 
water. The graduation in each case is based upon the dis- 
tance between the points above noted and is carried out along 
the stem of the instrument to any desired distance. 

The degrees in a Baumé scale are of a constant length, 

while those in a specific gravity scale grow smaller as the 
density increases. There is, accordingly, no simple relation 
between the two. The United States Bureau of Standards has 
determined that the readings on the Baumé scale may be con- 
verted to specific gravities by the following formule, in each 
of which B is the reading on the Baumé scale: 

(1) For liquids heavier than water, specific gravity = 
145 ~ (145 — B). 

(2) For eas lighter than water, specific gravity = 
AQ) <8 (180) IL. IH), 

It should be noted that, in comparing the densities of 
liquids, it is customary to indicate the temperatures in each 
case; thus specific gravity at 60°/60° F. indicates that the 
specific gravity of the liquid at 60 degrees F. is referred to 
water at 60 degrees F. as unity. The formule given above 
are for specific gravities at 60°/60° F 

The hydrometer is an instrument used for determining the 
densities of liquids, such as water and oil. It consists of a 
stem near one end of which are fixed two bulbs. The upper 
bulb is the larger and is filled with air to provide buoyancy. 
The lower bulb is weighted to maintain the instrument in an 
upright position. When placed in a liquid the hydrometer 
sinks until the weight of the liquid displaced is equal to the 
weight of the hydrometer. Therefore, the denser the liquid 
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the higher the stem is above the surface of the liquid, and vice » 
versa. In order to utilize this feature for obtaining quan- 
titative results, the stem of the hydrometer is graduated in 
accordance with some standard such as the Baumé. 

Sterling, in the Marine Engineer’s Hand Book, page 262, 
states in substance that the Baumé hydrometer has been 
generally adopted for the determination of the density of 
oils lighter than water. For heavy, viscous oils the use of the 
hydrometer is slow and liable to considerable error. Such 
oils may be heated to permit the use of the hydrometer, due 
correction being made for the change in temperature. 

The second part of your question relates to the reading of 
a salinometer. The salinometer is a form of hydrometer 
commonly used for determining the presence and amount of 
sea or salt water in a marine boiler. The Marine Engineer’s 
Hand Book, page 381, gives the following: 

“The salinometer scale had its ofigin in the assumption that 
sea water contains I pound of salt dissolved in 32 pounds of 
water; thus, sea water is supposed to be 1/32 salinity. This is 
not strictly correct, as sea water varies somewhat in saline con- 
tent. However, the salinometer scale indicates that according 
to the number of thirty-seconds on the scale there is a correspond- 
ing amount of salt in pounds for each 32 pounds of water.” 

In accordance with the foregoing, the salinometer readings 
are in thirty-seconds and are stated as one thirty-second, one 
and one-half thirty-seconds, etc. 

The density of water is affected by its temperature, and 
this must also be taken when the salinometer readings are 
made, the saltmoanaler paling standardized for a certain water 
temperature. 

‘ 

Number of Oil Burning Vessels 
Q. (1117).—Is any information available as to the number of ships now 

being fitted for burning fuel oil and also as to the probable results on the 
supply of fuel oil? What are the relative prices of fuel oil on the 
Atlantic coast, the Gulf and the Pacific coast? 

A. (1117).—The “Register of United States Shipping 
Board Vessels” for 1920 shows 1,476 vessels; of these, 841 
are coal burners and 635 oil burners, but of the coal burners 
115 are under 3,000 tons deadweight (tugs, etc.). You 
probably know of the recent acute fuel oil shortage at the 
Atlantic coast ports. Current fuel oil prices are subject to 
fluctuation. The United States Shipping Board was able to 
contract last year with various companies as follows: The 
prices for oil at the Canal Zone were only slightly higher than 
those at the North Atlantic ports, the latter being perhaps 20 
percent higher than the price at the Gulf ports near the fuel 
oil fields. The most recent quotations obtainable show that 
at Atlantic ports and in the Canal Zone the prices are prac- 
tically the same, being about 40 percent higher than at 
Pacific ports. The price at the Gulf ports is between that 
on the Pacific and that at Atlantic and Canal Zone ports. 
In order to conserve fuel oil for the use of the merchant ma- 
rine where it shows such great savings in greater deadweight - 
capacity and smaller personnel it would seem as though all 
countries should discourage stationary plants from using it. 

LAUNCH OF FRUIT STEAMER.—The Newburgh Shipyards, 
Inc., Newburgh, N. Y., recently launched the Choluteca, 
one of three similar vessels under contract by them for the 
Cuyamel Fruit Company of New Orleans. This vessel is 
of interesting type, inasmuch as it is especially constructed 
for the carriage of fruit (principally bananas), and pas- 
sengers from Central American countries. The Choluteca, 
which is designed to carry a deadweight of 2,100 tons on a 
draft of 17 feet, and to have cargo hold capacity of about 
140,000 cubic feet, has been built under the supervision of 
William Gardner & Company, naval architects, of New 
York, and will fly the flag of Nicaragua, the port of reg- 
istry being Puerto Cortez. Accommodations have been ar- 
ranged for a maximum of thirty-two first-class passengers in 
twelve staterooms. 
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PERSONAL MENTION 

Louis A. DELANEY, formerly mechanical engineer with 
F. X. Hooper Company, Glenarm, Md., is now manager of 
the American Sheet Metal Corporation, of Philadelphia, Pa. 

Harry DE LAporrerie has resigned his position with the 
Townsend Company, of New Brighton, Pa., to become in- 
dustrial engineer of the Falls River Company, of Kent, Ohio. 

L. E. Geary, former naval architect for the United States 
Shipping Board on the Pacific coast, has established himself 
in business at Seattle as a naval architect, engineer and 
broker. 

D. T. WARDEN, formerly manager of the marine depart- 
ment of the Standard Oil Company of New Jersey, has be- 
‘come manager of the tank steamer department of the Tide- 
water Oil Company. 

Harris McDouaat, of the McDougal-Duluth Shipbuild- 
‘ing Company, Duluth, Minn., is in Europe in connection 
with a proposition to open up a ship repair plant in or near 
the port of New York. 

W. F. Gress, chief of the construction department of the 
International Mercantile Marine Company, New York City, 
thas returned to New York after a European trip in company 
with President P. A. S. Franklin. 

C. C. Moss, hull surveyor for the Munson Steamship 
Line, New York City, has been appointed resident hull in- 
‘spector on the new passenger ship being built by the New 
York Shipbuilding Corporation for the Munson Line. 

Frank E. Krrpy, retired naval architect from the Great 
Lakes, who was consulting engineer for the Submarine Boat 
‘Corporation, Newark Bay, N. J., during the war, has recently 
returned from an extended pleasure trip through China and 
Japan. 

Captain L. H. ELtison, formerly with the United States 
Shipping Board and the Federal Shipbuilding Company, 
Kearny, N. J., has been appointed electrical engineer of the 
United States Mail Steam- 
ship Company, Inc., New 
York City. Captain Elli- 

son graduated from the 
Virginia Military Insti- 
tute in 1909, and from | 
then until 1916 was con- 
tected with the United 
States Navy Yard at Nor- 
folk, Va., in the electrical 
department. From Janu- 
ary, 1916, to May, 1917, 
he was with the Western 
Electric Company at the 
Chicago plant as engineer 
in the manufacturing 
methods department, in- 
vestigating methods and 

/™machinery developments. 
During the war, Captain 

Capt. L. H. Ellison 

Ellison served in this country and in France with the 37th : 
Engineers and as engineer officer with the army transport 
service. After release from service in 1919 until his present 
‘connection with the United States Mail Steamship Company, 
‘Captain Ellison was with the Shipping Board in New York 
and the Federal Shipbuilding Company. He is a member 
‘of the American Institute of Electrical Engineers and of the 
American Association of Engineers. 
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A. PoHLMAN, well known in the combustion field, is now 
with the engineering department of the Diamond Power Spe- 
cialty Company, Detroit, Mich. 

Rogert L. Hocan, formerly chief hull draftsman for the 
Foundation Company at New Orleans, has resigned with the 
closing down of the yard and is now connected with the New- 
port News Shipbuilding and Dry Dock Company, Newport 
News, Va. 

A. E. SAUNDERS has recently joined George G. Sharp as 
partner in the latter’s practice as consulting naval architects, 
engineers and marine surveyors at 30 Church street, New 

York City. Mr. Saunders 
has been engaged in ship- 
building in all its branch- 
es over a _ considerable 
period, and after receiv- 
ing his training and tech- 
nical education in Great 
Britain entered the service 
of the Newport News 
Shipbuilding & Dry Dock 
Company, Newport News, 
Va., as draftsman in the 
general drawing office and 
afterwards in the scien- 
tific department. On leay- 
ing Newport News he 
joined the scientific staff 
of the New York Ship- 
building Company, Cam- 

; den, N. J., as estimating 
and designing draftsman and afterwards as assistant naval 
architect over a period covering eight years. On the forma- 
tion of the Sun Shipbuilding Company, Chester, Pa., Mr. 
Saunders accepted the position of naval architect with that 
company, assuming full responsibility for the design of the 
tankers and freight steamers under construction at the yard. 
These vessels have given satisfactory service through a num- 
ber of years of service and formed the basis on which stan- 
dard vessels of this company were designed. Mr. Saunders 
later joined the technical staff of the American Bureau of 
Shipping as assistant to the chief surveyor covering the Phila- 
delphia and Baltimore districts, and in that position had op- 
portunity to become conversant with the inner workings of a 
classification society; ultimately, Mr. Saunders entered the 
construction department of the International Mercantile Ma- 
rine Company as naval architect, from which position he re- 
signed to engage in his present association with Mr. Sharp. 
Mr. Saunders is a member of the Society of Naval Architects 
and Marine Engineers and is also a member of the Institution 
of Naval Architects. 

A. E. Saunders 

Joun J. Murr, who until recently was connected with the 
United States Shipping Board Emergency Fleet Corporation, 
has opened offices at 2012 L. C. Smith building, Seattle, 
Wash., to engage in practice as a consulting engineer in ma- 
rine and general engineering work. Mr. Muir has had con- 
siderable and varied experience in both lines of work in this 
as well as in foreign countries, including Calcutta, East In- 
dia, having been engaged in the design and construction of 
marine engines for all kinds of service, and also the con- 
struction and operation of light draft steamers, barges and 
oil carrying steamers. His experience in general engineering 
work included the design and construction of Corliss and pis- 
ton valve engines and rope transmission machinery for vari- 
ous kinds of heavy duty service, as well as ordinary service. 
Mr. Muir is a member of the American Society of Mechanical 
Engineers and the Engineers’ Society of Western Pennsyl- 
vania. 
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C. W. Weaver, who has acted as superintendent of hull 
construction at the Harlan plant of the Bethlehem Shipbuild- 
ing Corporation, Ltd., for the past four years, assumed the 
duties of general superintendent on December 1. This pro- 
motion was occasioned through the elevation of superintendent 
of machinery R. S. Campbell to the same post at the Spar- 
row’s Point, Maryland, yard of the Bethlehem Shipbuilding 
Corporation, Ltd. 

SHIP REPAIR FACILITIES 

MARINE ENGINEERING 

double that of the Delaware yard. 

IN THE UNITED STATES 
(Continued from page 81.) 

JANUARY, 192k 

R. S. CAMPBELL, formerly superintendent of machinery at 
the Harlan plant of the Bethlehem Shipbuilding Corporation, 
Ltd., assumed on December 1 the same duties at the Spar~ 
row’s Point yard of the Corporation at Sparrow’s Point, 
Maryland. Mr. Campbell has been directing head of the 
machinery department at the Harlan plant since January 1, 
1917. The Maryland yard has a building capacity just 
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MarINE FLOATING 
REPAIR» PLANT AND LOCATION. Raii.ways. | Dry Docks. GRAVING SHOPS. SPECIALIZE IN 

CAPACITY CAPACITY Docks. REPAIRS TO 
In Tons. In Tons. DIMENSIONS. 

Southern Shipyard Corp., Newport News.. 3,000 General repairs. 
Warwick Machine Company, Newport News General repairs. 

Washington 
Ballard Marine Railway Company, Inc., 600 

elecnaa ah Maer G We ris arid O meh Uo aed te waar 400 General repairs. 

Robert Campbell & Bros., Seattle........| 80’ x 30’. General repairs. 

J. F. Duthie & Company, Seattle.......... Laying Out Shop, Mold Loft, Blacksmith 
Shop, Boiler Shop, Copper Shop, Ma- : 
chine Shop, Joiner Shop, Forge Shop,| General repairs. 
Plate Shop, Furnace Shop, Anglesmith 
Shop, Sheet Metal Shop, Carpenter and 
Pipe Shop. 

Elliott Bay Shipbuilding Company, Seattle 600 General repairs. 

Fishing Vessel Owners Marine Ways, Inc., 300 
Wea ctler cee ces cetera eiamee 200 Wood vessels. 

Jen wyohnson weorteBlakelyaeanieeeeicee 200 Wood vessels. 

H. R-: James Company, Seattle............ 1,300 General repairs. 

D. W. Hartzell, Inc., Eagle Harbor........ 500 General repairs. 

King & Winge Shipbuilding Company, 
Seattles A eres re aS oe nes ba00 

General repairs. 

McAteer Shipbuilding Company, Seattle. . 1,000 Wood ships. 

Marine Iron Works, Seattle........4...... 4 Marine 

Railways General repairs. 

Maritime Boat & Engine Works, Seattle.... 500 Tugs and barges. 

Norway-Pacifie Construction & Dry Dock 
Company, Everett........ Oo b0 09a 01000 20,000 Steel ships. 

Price Construction Company, Houghton... 2,000 Wood ships. 

Todd Dry Dock & Construction Company, Foundry, Pattern Shop, Anglesmith Shop, (Todd Shipyards Corp.), Tacoma........ Mold Loft, Machine Shop, Blacksmith] Steel vessels. 
Shop, Boiler Shop, Joiner Shop, Paint 
Shop, Copper Shop, Pipe Shop, Rigging 
Loft and Carpenter Shop. 

Todd Dry Dock, Inc. (Todd Shipyards ‘Two docks of 12,- 
CGD) SERS 5 bo soc gnud00d0b0000000b0 4,000 000 tons capac-| Completely Equipped Plant. General repairs. 

ity each. 

West Virginia 
Kanawha Dock Company, Point Pleasant.. Sectional 

Dock 50’x200’ River craft. 

Point Pleasant Dry Dock Company, Point 212’ x 56’ x 11’ 
Pleasantey fide ins ates othe oe ooike water O.S. River craft. 

HPASMWinttis wearkersburgMeriieiieireisictet 4 Section 

Dock _ River craft. 

Wisconsin ‘ 
American Shipbuilding Company, Milwau- 811’.x 45’ x 121%’ 

ERNE e iota la levee OU oi otetnls Aree OD adeeb: water O. S. 445/ General repairs. 

x 61’ x 14%’ 
water O.S 

American Shipbuilding Company, Superior. 609’ x 66’ x 1534’| Paint Shop, Woodworking Shop, Rigging : 
water O. S. 620’ Lboft, Plate Shop, Blacksmith Shop, Ma-| General repairs. 
x 66’ x 20’ water chine Shop, Carpenter and Joiner Shop. 
O.S. 

Leathem & Smith Towing & Wrecking Com- 248’ x 41’ x 14’ } 

pany, Sturgeon Bay.................... water O.S. Blacksmith Shop, Machine Shop. Tugs and barges. 

Manitowoc Shipbuilding Corp., Manitowoc. 360’ x 70’ | 340’ x 44’ x 1234’) Machine Shop, Electrical Shop, Tin Shop, 
water O. S. Joiner Shop, Planing Mill, Mold Loft, e 

Pipe and Coppersmith Shop, Pipe Bend-} Steel ships. 
ing Shop, Pipe Shop, Paint Shop, Black- 
smith Shop, Plate Shop, and Angle 
Shop. 

Racine Boat Company, Racine........... 100’ long Yachts. 

koshtpaeachieraterietever rere 300 Ryan & Son, Oshkos one idee erate: 

, ot 3 Segeed 30) De Deccena agentes oe Saino 



Shipbuilding and General Marine News 
Contracts for New Ships — Shipyard Improvements — 

Engineering Projects—Improved Appliances—Personal Items 

MILLIONS WORTH OF SHIPS UNDER 
DESIGN AND SUPERVISION OF TWO 

NEW YORK NAVAL ARCHITECTS 
Several Types of Vessels, Including Tankers, Freighters and Passenger 

Ships to be Constructed in 1921 

Although some are pessimistic regarding 

the immediate prospects for shipbuilding, it 
wes learned by Martine ENGINEERING that 

one prominent naval architect alone has 
$45,000,000 worth of work on his boards 
and under his supervision, while another 
similar firm has under its design and super- 

vision several new vessels and the con- 
version of two others. 

Theodore E. Ferris, naval architect and 

Marine engineer, of 30 Church street, when 

interviewed, had his coat off and sleeves 
' rolled up, as in the days when shipbuilding 
was at its peak. Mr. Ferris stated that he 
has under his design and supervision 14 oil 
tankers for the Atlantic Gulf & Wrest Indies 
Steamship Company and their subsidiaries; 
a combination cargo and passenger vessel 

for the Munson Steamship Line; two pas- 
senger ships for the Red “D” Steamship 
Line, the contracts for which are about to 
be placed; and several other designs of pro- 

posed oil tankers and passenger vessels, con- 

cerning which he does not feel at liberty, at 

this time, to give out details. Mr. Ferris is 
also in charge of the reconditioning of the 

Brazos, of the New York & Porto Rico 
Steamship Company, and the San Jacinto, 
of the Mallory Steamship Company. 

Messrs. George G, Sharp and A. E. 
Saunders, naval architects, of 30 Church 

street, have the following work under their 

design and supervision : 
One single-screw molasses steamer under 

construction at the Curtis Bay Copper & 
Iron Works, Baltimore. This vessel is of 

the three-island type, and has a deadweight 
capacity of 2,600 tons. She is fitted with 

triple expansion engines and has a designed 

speed of 12 knots. 

One bulk oil barge for the Terry Ship- 
building Company, Savannah, Ga.; a two- 

masted, seagoing tow barge, having a dead- 

weight capacity of 3,600 tons. 
One salvage steamer for South American 

owners, the contract for which is not placed. 
This is a twin-screw vessel having a de- 

signed speed of 14 knots. She is to be 

equipped with wrecking and large pumping 
machinery. 

Seven Hog Island Type A steamships to 

be converted to bulk oil steamers. Five of 

these vessels are for the American Fuel Oil 
& Transportation Company, and two for 

Charbonneau, Rajolo & Company. These 

vessels have a deadweight capacity of 7,500 
tons. 

Several five-masted schooners to be con- 

verted from standard Shipping Board wood 
steamers for Italian owners. These vessels 

are intended for the coal trade and have a 

capacity of 4,000 deadweight tons. 

W. L. PEEBLES NAMED 
AS NEW YORK MANAGER 

Announcement is made of the appoint- 
ment of W. L. Peebles as New York man- 
ager for the Marine Decking & Supply 

Company, with offices at 3708 Woolworth 

building, New York City. Mr. Peebles was 
formerly associated with the Pennsylvania 
Railroad at New York and Baltimore, and 

the Philadelphia & Reading Railroad, at 
Philadelphia. 
The Marine Decking & Supply Company 

deals extensively in litisilo, tackle blocks, 
paints, boiler cleaning and scaling, etc. It 

is a manufacturing company, with factories 

in Philadelphia and Easton, Pa. It is 

claimed that approximately 80 percent of the 
decking on the larger ships of the United 

States is of litisilo, which material is fire, 
water and vermin proof. 

FIRST OF TEN SCOUT 

CRUISERS LAUNCHED 

The Omaha, scout cruiser number 4, the 
first of ten such vessels authorized by Con- 

gress in its 1916 building program and said 
to be the first vessel of this type to be built 
for the Navy in thirteen years, was 

launched at the Tacoma, Wash., plant of the 
Todd Shipyards Corporation on December 
14. Its predecessors were the Chester, Bir- 
mingham and Salem, launched in 1907. 
The Omaha is of 7,500 tons displacement 

550 feet 6 inches over all length, 55 feet 4 

inches beam, with a mean low draft of 13 

feet 6 inches. She is equipped with four 

engines developing 95,000 indicated horse- 

power and will maintain a speed of 35 
knots. 

The Omaha was sent into the water bow 

first instead of stern first. 

NEW YORK SHIPBUILDING 
CORPORATION ACTIVITIES 

Construction activities continue brisk at 
the yard of the New York Shipbuilding 
Corporation, Camden, N. J. According to 
the latest announcement from that corpo- 
ration, work is being conducted on a total 
of thirty ships. Due to the capacity of the 
yard, however, which has over 19,000 men 
on the payroll, the corporation is in a posi- 
tion to accept additional contracts and to 
offer as favorable delivery dates as any 
other yard in this country or abroad. The 
list of work on hand at the plant at the 
present time is as follows: 

Of the sixteen combination passenger and 
cargo vessels ordered by the United States 
Shipping Board, three of them are delivered 
and the rest will follow at short intervals. 

Four 12,600 deadweight ton tankers for 
the Standard Transportation Company, of 
New York (Standard Oil Company’s ma- 
rine department). 

One 9,820-ton tanker for the United Fruit 
Company. The ship has been launched and 
is scheduled for early delivery. One dupli- 

cate of this boat for the Pacific Mail Steam- 
ship Company, which, it is expected, will 

be delivered late in the spring. 
Two more of the same type which are 

b.ing built as stock boats for sale. These 
are expected to be completed in the late 
summer and early fall respectively. 

One passenger liner for the Munson 
Steamship Company which should be ready 
for launching about the middle of 1921. 

The yard has completed an order for 
thirty destroyers, five of which remain to 
be delivered early in 1921. The corporation 

also has under construction for the navy, 

two large electrically driven battleships and 

one battle cruiser. 

DR. W. L. R. EMMET 

AWARDED GOLD MEDAL 

The Franklin Institute of the State of 
Pennsylvania, acting through its committe« 

on science and the arts, at its meeting on 
November 17, 1920, awarded to Dr. W. L. 

R. Emmet, consulting engineer of the Gen- 

eral Electric Company, Schenectady, N. Y.., 
its Elliott Cresson Gold Medal. The word- 

ing of the award is as follows: 
“After a careful consideration and study 

of Dr. Emmet’s work relating to ship pro- 

pulsion, the institute is of the opinion that 
it deserves the highest award in its gift for 

the recognition of inventions of signal im- 
portance and awards to Dr. W. L. R. Em- 

met the Elliott Cresson Medal in recogni- 

tion of his notable contribution to The Art 

of Ship Propulsion.” 



BUSINESS NOTES 

The Metal & Thermit Corporation, New 
York, in order to take care of its rapidly 

increasing business in the New England ter- 
ritory, has opened a branch office at 141 

Milk Street, Boston. Inquiries addressed 
there will have the personal attention of 
the New England District Manager, Rob- 
ert L. Browne. Orders, however, should 
continue to be addressed to the General 
Office of this company at 120 Broadway, 
New York. 

The Oxweld Acetylene Company an- 
nounces the appointment of the Standard 
Supply & Equipment Company, of New 
York and Philadelphia, as eastern sales 

agent for eveready welding and cutting ap- 
paratus and supplies. 

The Standard Supply & Equipment Com- 
pany deals in shelf and heavy hardware, 

machinery, mill and mine supplies, auto- 
mobile accessories, etc., and has, besides its 
New York and Philadelphia establishments, 
branch houses in New Haven, Hartford, 
Springfield, Worcester, Pittsburgh, Tren- 
ton and Altoona. The company has ap- 

pointed as manager of its welding and cut- 
ting equipment department, Mr. George E. 
Temple, for six years connected with the 

Prest-O-Lite Company, which formerly 
manufactured and marketed the apparatus 
now everywhere known as “Eveready.” 

The George A. Fuller Company has com- 
pleted its contract with the United States 

Shipping Board Emergency Fleet Corpor- 
ation with the delivery of the steamship 

Syros by the Carolina shipyard of that 
company. The Syros was the eighth 9,600 

deadweight ton cargo steamship delivered 
to the Fleet Corporation by this contractor 
within a period of ten months. The Caro- 
lina yard is now engaged solely in the con- 
struction of oil tankers, the first of which 

will be delivered to British owners during 

January. 
Frank Thornton, Jr., chief engineer :of 

the Westinghouse Electric Products Com- 

pany, has been appointed manager of the 
electric heating department of the West- 
inghouse Electric & Manufacturing Com- 
pany. Mr. Thornton was graduated from 
the University of Missouri in 1908, spent a 

year studying in Europe and joined the 

Westinghouse Company in May, 1900. 
Announcement is made of the change of 

name of the Lewis & Roth Corporation to 
the Electric Power Equipment Corporation, 
Philadelphia. This change affects the name 

only, the personnel, sales policy and manu- 

facturing product remaining the same. 
The consolidation of the Whiting Foun- 

dry Equipment Company of Harvey, Ill. 
and the American Foundry Equipment 
Company of New York City, recently an 
nounced, has not been consummated and 

the two companies will continue as separate 
concerns the same as heretofore. 

O. E. Falls, who has had many years of 
experience in charge of foundry and 
thermit welding work at the Norfolk Navy 
Yard, Portsmouth, Va., has accepted a 
position with the Metal & Thermit Corpor- 
ation, New York. Mr. Falls obtained hig 
earlier foundry experience from positions 
held at the Norfolk & Western Railway 
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Shops, Roanoke, Va.; the Richmond Loco- 
motive Works, Richmond, Va., Pennsyl- 
vania Engineering Works, New Castle, Pa.; 

the Franklin Air Compressor Works, 
Franklin, Pa.; the Seaboard Air Line Rail- 
way Company’s Shops, Portsmouth, Va. 

“Little David” Couplings 
A hose coupling with several new fea- 

tures has recently been placed on the market 
by the Ingersoll Rand Company, New York. 
This device is called the “Little David” 
hose coupling and will be distributed as an 

accessory to the line of pneumatic tools 
manufactured by the same company. 

Pneumatic Hose Coupling 

The design of the ‘Little David” coupling 
has been with the view to overcoming these 
troubles. The coupling consists of two 
parts, male and female. The female end is 

fitted with a V-shaped rubber gasket pro- 
viding an air tight joint. The gasket is 
prevented from blowing out should the 
coupling accidentally be disconnected under 
pressure, by a protective shoulder inside the 
coupling. The female end is exceptionally 
sturdy, there being no exposed parts which 
might be liable to injury and cause jamming 
or sticking. The locking shoulders are 
heavy with large bearing surface. The 
locking spring can be replaced if necessary. 

“Little David” hose couplings are manv 
factured in %-inch and 34-inch sizes, which 
are interchangeable; that is, a 14-inch male 
piece may be used with a 34-inch female 
end or vice versa. Gaskets are also inter- 

changeable between the different sizes. 

New Immigration Service 

With the sailing on Christmas Day of 
the steamship Mount Clay of the United 

American Lines, from New York to Ham- 

burg, a service Swill be inaugurated whicl 
marks a new era in immigrant ocean travel 

The Mount Clay, which was formerly the 
Pring Eitel Friedrich, is a twin-screw 
steamer of 10,000 tons, capable of making 
15 knots. It has been entirely refitted for 
third-class passenger accommodation, an‘ 
affords convenience and comfort that. werc 
unknown to third-class or steerage pass 
engers in the days before the war. 

It is the intention to add five other steam- 
ships to this third-class passenger service 
between Hamburg and New York, so that 
by the beginning - of summer there will be 
regular weekly sailings. 

New Oil Tanker 
The oil tanker, District of Columbia, lett 

the ways at the south plant of the Baltimore 
Dry Dock .& Shipbuilding Company, at 
noon, Saturday, December 18, 1920. 

She is of 10,300 deadweight tons, 430 feet 
in length, 50-foot beam; 33 feet, 3 inches 
in depth, will have 2,650 shaft horsepower; 
single screw; geared turbines; with a speed 
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of 10 knots; equipped with three Scotch 
boilers, oil burning; forced draft; having: 
a cargo capacity of 3,000,000 gallons. 

Navy Program Moving 

The United States Navy’s shipbuilding © 
program is being carried steadily forward, 
according to the annual report of the Seas 
retary of the Navy for the fiscal year ended 
June 30, 1920, and issued December 13, 1920, 
In connection with the three-year construc~ 
tion program of 1916, the report says in 
part: 

“Construction of the 16 capital shin 
authorized in the three year program of 
1916 is now going forward. Suspension of 
work on them during hostilities enabled our 
construction engineers and naval experts to: 

take advantage of war experiences of other: 
countries as well as our own to make < 
thorough study of latest developments so. 
as to embody the most modern improve~ 
ments in its structure and armament. These 
battleships of 43,200 tons and battle cruisers. 
of 43,500 tons will be larger and more 
powerful than any heretofore built and 
without equal in speed and gun power.” 

In a statement issued by the department: 
it is set forth that “the electrical operation, 
of the navy’s new line of six battle cruisers, 
now building under the 1916 naval program: 
will represent, according to Rear Admiral 
R. S. Griffin, chief of the Bureau of En- 
gineering, the greatest horsepower per shaft 
that has ever been projected’ in any marine 
installation, irrespective of type of motive 
power.” 

According to the naval report of Rear 
Admiral David W. Taylor, chief of the 
Bureau of Construction and Repair, nearl 
200 warships, including one superdread~ 
naught and 96 destroyers, were completed in 
the United States in the fiscal year ended 
last June 30, and more than 100 others, in~ 
cluding 11 superdreadnaughts, were building 
at that time. Admiral Taylor estimated 
that $119,000,000 would be required in the 
fiscal year beginning next June 30 for con- 
tinuing work on the ships building. 

Noteworthy Performance 
The splendid performance of the steam= 

ship Kandahae, owned by Ellerman & Buck- 
nell, has recently attracted considerable at- 
tention. This vessel is of 10,750 deadweight 
tonnage, equipped with triple expansion en- 
gines, with cylinders 2514 inches, 43!4inches, 
and 76 inches diameter by 51 inches stroke, 
developing 3,200 indicated horsepower at a 
speed of 12 knots. It is fitted with three 
single end Scotch boilers. with Howden 
forced draft, and with fire tube superheaters. 
delivering 200 degrees at the main engine 
throttle. She burns about 42% tons of coal 
per 24 hours or about 1.24 pounds of coal 
per indicated horsepower for all purposes. 
This vessel has been operating since 1913. ° 

Shipmasters Join Neptune Associa= 
tion 

By a vote that was virtually unanimous, 
the Shipmasters’ Association of the United 
States, with headquarters at Seattle, Wash., 
has decided to disincorporate and join the 
powerful Neptune Association, with head~ 
quarters in New York. 

‘ 
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AMERICAN SHIPS CARRY BIG 
VOLUME OF FOREIGN TRADE 

Merchant Fleet Increased by 670 Vessels—Additional Funds Asked 
for Overseas Commerce 

A new high record for foreign trade was 

established by American ships according to 

the annual report of Secretary Alexander, 

of the Department of Commerce, which 

states that they carried nearly one-half of 

the nation’s overseas commerce during the 
past fiscal year. The figures indicated that 

the overseas trade reached the unprece- 

dented total of $11,875,424,000 and $5,071,- 

905,000 of this amount was carried in Amer- 

ican owned vessels as against $368,359,000 

carried in American ships the year before 

the war. 

The American merchant fleet during the 
last fiscal year was increased by 670 vessels 
of 3,516,000 gross tons, Mr. Alexander also 

shows, and on June 30, American shipping 

comprised 28,183 vessels of 16,324,024 gross 
tons as compared with 7,928,688 tons in 
1914. Growth of American shipping, the 
report says, has been wholly in the foreign 
trade, much more than half of that growth 
having taken place since the armistice of 
November 11, 1918. 

\ 

In connection with the growth of Amer- 
ican shipping in foreign trade, Mr. Alexan- 
der discussed the advisability of charging 

off “to the winning of the war” sufficient 
of the war cost of the Government owned 
ships to enable them to compete with 
foreign shipping on the basis of actual 
value of the properties. The secretary ex- 
pressed the belief that American exporters 
would find it “increasingly difficult’ to 
maintain their vessels in foreign markets 
without adequate Government aid, and he 
urged Congress to provide for the expan- 
sion of the foreign attache service and 

asked for increased appropriations to be 
used in the promotion of foreign trade. 
For Latin-American trade development Mr. 
Alexander recommended expenditures of 
50 percent more than was used in this field 

last year. 

Estimates of appropriations required for 

the department of commerce for the fiscal 

year of 1922 were placed by the secretary 
at $30,383,481, an increase of $10,121,712 
over those of the past year. 

Launching Records Broken 

The world’s pre-war record of launch- 
ings during the last fiscal year was broken 
by American shipbuilders, according to fig- 
ures given in the annual report of the Com- 
mission of Navigation, at Washington. 
American ships built and documented dur- 
ing the year aggregated 3,880,639 gross 
tons, the report stated, adding that British 
ships under construction on June 30, 1920, 
aggregated 3,808,056 tons. American ship- 
yards reached a rate of 4,258,141 gross tons 
a year at the end of December, 1019, the re- 
port shows, and at the end of March, 1920, 
they had built steel ships alone at the 
rate of 3,679,185 tons a year, a small portion 

of these being foreign tonnage. 
Up to July 1, last, American tonnage suf- 

ficient to carry 60 percent of the foreign 
trade of the United States had been regis- 
tered. During the year, American ships 
actually carried 45 percent in value of the 
exports from the United States, and 39 
percent of the imports, the report sets 
forth. American ships in 1914 carried but 
10 percent of this country’s exports and im- 

ports. 

Navigation Bureau Report 
The Bureau of Navigation, Department of 

Commerce, Washington, D. C., reports 118 
sailing, steam, gas and unrigged vessels of 
213,957 gross tons built in the United States 

and officially numbered during the month of 
November, 1920. Of this number, twenty- 
six were steel steamers totaling 134,649 tons. 
From other sources than construction, two 
vessels of 17,889 gross tons were admitted 

to American registry. 

American Design Will Be Used for 

Italian Ships 

A. C. Rimmer, consulting engineer and 
naval architect, 149 Broadway, New York, 
is completing the shipment to Italy of < 
large amount of fabricated steel that was 
left in this country due to cancellations of 

contracts for 9,000-ton steel steamers by 
the United States Shipping Board. 

A large part of the material is com- 
pletely fabricated and ready for erection 
other parts of the hull are only partly 
fabricated while other material is only in 
the plain state as received to shipbuilder’s 
specifications from the steel mills. The 
fabricated and semi-fabricated material has 

been gathered together from the many 

structural plants throughout the country 

who were fabricating this type of ship and 
has been sorted, inspected and shipped in 

such a manner that the sections can be 
used in Italy for ships of American design 
and on the American fabricated principle 
with very little waste. The units were 

shipped in such a manner that construction 
could be started as soon as the first material 

arrived abroad so that we shall soon see 
coming to our shores under a foreign flag 

vessels designed and partly built in this 
country. 

The vessels as built in this country were 
equipped with watertube boilers and geared 
turbines, but it is the intention of the 
Italian shipbuilders to install oil burning 

Scotch type boilers and reciprocating en- 
gines. 

Mr. Rimmer has also handled the ship- 
ping of a large amount of shipyard and 
shipbuilding equipment and. stock for the 

construction of vessels of Italian design. 

GY/ 

Two More Ships Launched 
Recent launchings by the New York Ship- 

building Corporation include two ships, the 

Lone Star State and the Centennial State. 
The Lone Star State is one of sixteen pas- 
senger and cargo ships for which the com- 

pany was given orders during the war. by 

the Emergency Fleet Corporation. These 
boats were originally intended for trans- 

ports, but with the signing of the armistice 

they were held up and eventually changed to. 
passenger and cargo liners. Three have 
been delivered, the balance were launched! 
with the exception of two, which will be 
launched the early part of 1921, and all are 
well under way. The Lone Star State is 
21,000 displacement tons, the Centennial 
State of 13,000 deadweight tons, 

Arrange Winter Lectures for Ocean 
Engineers 

The Educational Department of Ocean 
Marine Engineers’ Beneficial Association, 
Number 80, 15 Whitehall Street, New York 
City, has arranged for a series of lectures 
on modern marine propelling and auxiliary 
equipment, these lectures to be given every 
Tuesday evening during the winter. 
On December 21, the lecturer, H. B. 

Taylor, chief engineer of the turbine depart- 
ment, Division of Construction and Repair, 
United States Shipping Board, spoke on 
the development of the marine turbine up 
to the present day geared type. This lecture 
was well attended by superintendent en- 
gineers and operating marine engineers, and 

Mr. Taylor was given an enthusiastic re- 
ception, his talk being looked upon as a 
long step forward in the educational work 
conducted by the organization. 

On Tuesday, December 14, P. J. Henning 
gave a very instructive lecture on “Turbo 

Electric Drive” explaining in detail the 
operation of the ship Eclipse. 

Shipping Board Approvals 
The Shipping Board has approved: ap- 

plications for the construction in accord- 

ance with the provisions of Section 23, of 

the Merchant Marine Act, 1920, submitted 
by the following companies of the vessels 
indicated in order that they may obtain the 
benefits of the provisions of the said sec- 

tion: 
Alaska Steamship Company, 120 Broad- 

way, New York City, 6,000-ton twin-screw 

cargo motorship, Todd Drydock & Con- 

struction Company, Tacoma, Wash.; 
Calvert Navigation Company, Baltimore, 
Md., steel tanker, 10,200 tons deadweight, 

Baltimore Dry Docks & Shipbuilding Com- 
pany, Baltimore, Md.; Sinclair Navigation 
Company, 120 Broadway, New York City, 

two bulk oil tankers of 6,900 deadweight 
tons each, Bethlehem Shipbuilding Corpo- 
ration, Harlan Plant, Wilmington, Del. 

Section 28 Further Suspended 
At a general session of the Interstate 

Commerce Commission held at its office in 
Washington on December 11, it was ordered 

that the provision of Section 28 of the Mer- 
chant Marine Act. of 1920 be further 
suspended from and including the first day 

of January, 1921, until further order of the 

commission. 
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AMERICAN STEAMSHIP LINES PLAN 
CONSTRUCTION OF NEW VESSELS 
Shipbuilding is believed by many to have taken a decided turn for the 

better. One of the chief influences to this end is seen in the announcement 

that more than fifteen United States steamship lines have filed notices with 

the Treasury Department that they intend to take advantage of Section 23 of 

the Merchant Marine Act of 1920, whereby excess profits earned by American 

ships engaged in foreign trade are exempt from taxation, provided they are 

to be reinvested in the construction of new ships. 

It is stated that the American Line had deposited a large sum of money 

with a New York trust company, and had notified the Internal Revenue Bureau 

and the Shipping Board that it proposed to invest the amount exempted from 

taxation in new construction of American-flag vessels. The controller of the 

American-Hawaiian Steamship Company stated that he had followed similar 

procedure. The Kerr Steamship Company, through its attorneys, has made ap- 

plication to the Shipping Board to be permitted to reinvest the money which it 

realized from the sale of the seven ex-Austrian steamers to the Harriman 

interests, while other companies are reported to have taken similar action. 

The Munson Steamship Line, it is reported, will ask that the exempton from 

excess profits taxes of its ships engaged in foreign trade be made applicable to 

the 6,000-ton passenger liner which it is building at the Camden plant of the 

New York Shipbuilding Corporation. 

Contracts for two motorships to be built by the Merchant Shipbuilding 

Corporation have been awatded by the American-Hawaiian Steamship Com- 
pany. 

Pacific Steamship Company, and the 

The American Line has drawn up plans for two passenger liners, 

although the contract has not yet been awarded. The Red “D” Line, the 

New York & Porto Rico Steamship 

Company are also reported to have plans prepared for passenger liners. 

26 SHIPS UNDELIVERED 

Shipping Board Has Many Vessels 
at Delaware Yards 

Announcement in Washington that the 

United States Shipping Board had applied 

to Congress for a deficiency appropriation 

of $95,000,000 to complete ships now under 
construction, gave rise to unfounded ru- 

mors that changes might be made in the 
Government’s shipbuilding programme, 
which would result in the cancellation of 
some vessels now under construction in 
Delaware River shipyards. These rumors 
were promptly denied by local officials of 

the Emergency Fleet Corporation, who 
pointed out that even if cancellations were 
being considered, they could not be made 
because of the advanced nature of the work 

on ships being built for Government ac- 
count. 

The Atlantic Coast Shipbuilders’ Asso- 
ciation’s Philadelphia office learned from 
an official of the Emergency Fleet Corpo- 
ration, that there remain under construc- 
tion on the Delaware River for the United 
States Shipping Board twenty-six vessels 
being built at five different shipyards, all of 
which are expected to complete their 

schedules by March 1, except the New 
York Shipbuilding Corporation, which has 
several combination passenger and freight 

ships that will not all be delivered before 
September I, 1921. 

The Chester yard of the Merchant Ship- 
building Corporation, the Sun Shipbuilding 
Company, and the Gloucester and Wil- 
mington plants of the Pusey & Jones Com- 
pany, have delivered all vessels for Gov- 

ernment account. 

HARLAN PLANT PRODUCTION 
With the delivery of a cargo ship and a 

tanker in December, the Harlan plant of 
the Bethlehem Shipbuilding Corporation, 
Ltd., at Wilmington, Del., rounded out a 

production year of 67,500 tons for a five- 
way yard. 

The late 1920 deliveries included the last 

Emergency Fleet contract, the Natirir, a 

7,400-ton cargo carrier, and the Eugene V. 
Rk. Thayer, a 12,600-ton tanker for the Sin- 
clair Navigation Company. December also 
saw the launch of another 12,600-tonner for 

the Sinclair Navigation Company, the 

Albert E. Watts. making nine ships ac- 

cepted and ten launched. 

COMPLETES GOVERNMENT 

SHIPBUILDING PROGRAMME 
The Newburgh Shipyards, Inc., New- 

burgh, N. Y., completed its shipbuilding 
programme for the Government with the 

delivery on Tuesday, December 21, of the 

Storm King, and commemorated its build- 

ing programme for ships of private owner- 
ship with the delivery on Thursday, Decem- 
ber 23, of the Herman Frasch. 

The Storm King is a steel vessel of 8,434 
tons dead, and the Herman Frasch is a twin- 

screw vessel of 7,304 tons. 

BOARD POSTPONES SALE 
The Shipping Board has decided to post- 

pone for the present the sale of surplus 
material. on the Pacific Coast now being 

advertised. 
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FAVORS AMERICAN SEAMEN 

Chairman Benson Urges American 
Men for American Ships 

The following letter has been released to 

all operators of Shipping Board ships: 

“The conditions which now prevail in the 

ocean carrying trade have forced the United 

States Shipping Board as well as private 

shipowners to lay up a great many vessels, 

which automatically sets adrift a large num- 

ber of seafaring men. 

“As the representative of the largest ship- 

owning corporation in the world, the chair- 

man of the Shipping Board feels that it is 

timely to invite the attention of owners 

and operators to the fact that the largest 
factors in vessel expense under the condi- 
tions which prevail at this time are repairs 
and fuel. 

“While the policy of every prudent owner 
and operator is rightfully toward reduction 

in vessel expense, the chairman of the Ship- 
ping Board earnestly cautions all shipown- 
ers and operators not to be misled at this 
time into the employment of foreigners 
merely because it may be possible to obtain 
them at a lower schedule of pay than is. 
satisfactory to American seamen. 

“The true goal of American effort is to 
increase the efficiency of operation. The 
most certain means to this end is improve- 
ment in the efficiency of sea labor. This 
improvement in turn has been brought 

about by getting the American man afloat 
and can best be continued by keeping him 
afloat. 

“The chairman of the Shipping Board ap- 
peals in the strongest possible terms to 
every right-minded and patriotic American 
citizen who owns, operates or has any in- 
terest whatever in American shipping to 
seize this opportunity to collect American 
seamen in American ships rather than to 
drive him from the sea by yielding to the 
temptation of minor savings in the wage 
scale. (Signed) W. S. Benson, Chairman.” 

TO RECONDITION. STEAMERS 
Plans of the United States Mail Steam- 

ship Company, New York, call for placing 
four ex-German passenger liners, the 
Amerika, Pocahontas, Antigone and the 
Princess Matoika, into service within the 
next two months, according to Capt. O. 

W. Koester, vice-president in charge of 
construction and repairs. Vigorous denial 
was made of a report that negotiations 
were in progress between the steamship 
company and German shipyards to have the 
reconditioning of the liners done in Ger- 
man yards. Contracts for the recondition- 

ing of the Amerika and the Antigone will © 
be awarded shortly. The plans and speci- 
fications for the conversion of the George 
Washington into an oil burner and her 
reconditioning have just been completed, 
while the delay in the award of contracts 
for the George Washington, Mount Ver- 
non and the Agamemnon is due to the 

fact that the company expects to equip all . 

of these fast liners to burn oil for fuel, 
Capt. Koester stated. 
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BRITISH SHIPBUILDING PASSING 

THROUGH TRADE DECLINE 
The crisis in the British shipbuilding in- 

dustry, which has been anticipated for some 

time, now appears to have arrived. Con- 

tracts are continuing to be cancelled and no 

new contracts are being received. Further- 

more, work is being stopped on vessels un- 

der construction and keels of cargo steamers 

laid down are being scrapped. The reason 

for this is that it does not pay to build ships 

under present conditions. The high cost 

of new tonnage and the present poor freight 

rates charged make it impossible for new 

vessels to be operated profitably. More- 

over, the English Ministry of Shipping, 

which has recently disposed of a large num- 

ber of German surrendered vessels, has 

catised the construction of new ships to be- 

come less. These vessels, although not 

sufficiently numerous to increase the mer- 

cantile marine to its normal limits, consti- 

tute tonnage ready to hand and the costs 

of repairing these vessels is much lower 

than the cost of new ones. 

Many attempts have been made to dis- 

cover the reasons for the falling off in trade, 

but all these have come back to the one 

thing—the high cost of production. Sir 

Alfred Palmer, speaking on the industrial 

situation in Jarrow, stated that if all would 

only pull together the employers in bringing 

and keeping their works up-to-date and in 

considering the welfare and happiness of 

their workmen, and the employees working 

hard and honestly without absenteeism and 

going easy, and if all would strive to help 

the Empire to pull round after the war, 

then no doubt trade would improve in the 

future. He further stated that employees 

must understand that it is not a question of 

fighting the employers and capital, but 

rather of fighting foreign competition. 

Workmen have their demands for an in- 
crease of wages on the cost of living, but 

prices have commenced to fall and are ex- 
pected to fall much more rapidly in the near 

future. If the workers would only have a 

little patience they will find an appreciable 
difference in the cost of living. The em- 
ployers are also anxious to reduce the cost 

of living, and in resisting unreasonable wage 

demands are doing much towards this end. 

While no settlement has been arrived at 

on the wage question, the workmen em- 

ployed on engineering work and in engi- 

neering, boiler making and foundry depart- 
ments are conceded a big concession by the 
employers at a conference held at York. 

A three-shift system was satisfactorily 

agreed upon, by which it is thought all the 

unemployed in the engineering industry will 

be absorbed. The first shift will consist of 

43 hours, for which 47 hours will be paid; 

the second shift will be of 37% hours, for 

which 47 hours will be paid, and the third 

shift will be of 3714 hours, for which 50 

hours will be paid. 

The shipyard joiners’ strike and the strike 

of the Tyne and Tees tugboatmen still show 

no signs of settlement. Ships are being 

launched by the use of only one tug, and 

the docks are gaining experience in the 

handling of ships with the aid of steam 

launches. 
Prices of shipbuilding materials have also 

weakened, principally due to the foreign 
competition. Large quantities of ship plates 

have been imported from the Continent and 

America at much lower prices than those 

quoted by English firms. Steel forgings are 

also being imported again from the Contt- 

nent. These two facts alone are compelling 

British steel makers to reduce their scales 

of prices. 

RESIGNS FROM LLOYD'S 

Sir Thomas L. Devitt, chairman of 

Lloyd’s Register, is resigning from that 

post. Sir Thomas first became a member of 

the committee in 1893, was elected chair- 

man of the subcommittees of classification 

in December, 1897, and chairman of Lloyd’s 

Register in 1909, which position he has 
held since. Sir Thomas is resigning, owing 

to failing health. 

SHIPBUILDING IN JAPAN 
An investigation made by the Japanese 

authorities shows that the number of steam- 
ers in the course of construction in Japan 
in October was 38, the total tonnage of 
which was 186,190. These include 19 stock 
boats of 89,520 tons, 14 of which are being 
built at the following shipyards: 

Number of Ton- 
SHIPYARDS Vessels nage 

AseA@ Sapper! oacaced000000000000 2 10,800 
llayatinn, Siri @KAGls oo ao0q000000000000 3 14,600 
@saka Iron Works.......-....--..-- 2 14,600 
Livan, Sigel o60900000000000000 2 5,700 
Kawasaki Dockyard Company....... 3 17,800 
Mitsui Bussan Dockyard Company... .. 11,600 

According to an investigation made by 

the Department of Communication, the total 

number of steamers of 20 tons and upwards 

was 3,090 in July, and the tonnage 3,141,720. 

TO HOLD BUSINESS SESSION 

The general meeting and business sessions 

of district managers and sales engineers 

will be held at the Pawling & Harnischfeger 

plant auditorium, Milwaukee, Wis., Janu- 
ary 25 to 27. A general review of the past 

year’s business will be discussed and plans 

for future sales in the various lines—cranes, 

hoists, excavating machinery and machine 

tools—will be outlined. Developments made 

in design and manufacture, also contem- 

plated developments in connection with these 

lines, will be the subject of talk by the 

engineers and department heads. The meet- 

ing will be held under the direction of Mr. 

_A. G. Hendricks, vice-president and general 

manager of the company. 

PRESENT AND PRE-WAR COST 
OF BRITISH SHIPPING 

Speaking at South Shields, Mr. Charles 
Rennoldson, of Chas. Rennoldson & Com- 
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pany, South Shields, stated that before the 

war a ship was built for about £27 (ap- 
proximately $95 at the present rate of ex- 

change) per ton, while the prices to-day 

range from £36 (approximately $126) to 

£37 (or $129.5) a ton. 

STEAMER LAUNCHED 

Messrs. William Gray & Company, Ltd., 
have launched at West Hartlepool, the 

steel screw steamer Nuirpura, which they 

are building for the British Steam Navi- 
gation Company, Ltd., London. The vessel 
is 463 feet 6 inches overall length, with a 

breadth of 56 feet. The double bottom 

tanks are arranged for the carriage of oil 
cargoes and are fitted with steam-heating 

pipes to liquify thick oil. The cargo gear 

consists of fourteen derricks fitted on posts 
with fifteen steam winches, which exhaust 

into a winch condenser of the “CMEW” 

type. 

The propelling machinery, built at the 
central marine engine works of the builders, 

consists of triple expansion engines with 
cylinders 28 feet 46 inches, 77 inches diam- 
eter by 54 inches stroke, and four boilers. 

WORLD’S SHIPBUILDING 

Drop of Only Five Percent Noted in 
Last Quarter 

Shipbuilding throughout the world is only 

about 5 percent less than three months ago, 

although there has been a general contrac- 

tion in construction, says a statement issued 

by Lloyd’s Register of Shipping. 

The total now building in the world is 
given as 7,179,000 gross tons, in comparison 
with 7,565,000 tons at the end of the third 
quarter of 1920. France and Holland are 

practically the only countries to show a 

gain in the amount of construction. 

For the first time since the war period 
British shipbuilding shows a decline. The 

recession is only a small one, however, 
3,709,000 gross tons being in hand at the end 
of December, compared with 3,731,000 tons 
at the end of last September. The decrease 
of 22,000 tons compares with one of 462,000 
tons for American shipyards, the aggregate 

under way in this country at the end of 1920 
being 1,310,000 tons, compared with 1,772,000 
tons three months previously. 

Other countries than the United States 
and the United Kingdom show an advance 
of 98,000 tons, but this is accounted for by 
the increase in the amount of building in 
France from 293,000 tons to 397,000 tons 

and in Holland’s total of 450,000 tons com- 

pared with 424,000 tons in the previous 

quarter. 

Fifty-one and six-tenths percent of the 
world’s shipbuilding is now being done in 
Great Britain, compared with 38.1 percent 
at the beginning of 1920. In the same period 
the United States’ share of the total has de- 
creased from 37.7 percent to 18.2 percent. 

Today, therefore, the United Kingdom is 
building more than all the rest of the world 

combined, a position held by the United 

States during the period of the intensified 
shipbuilding campaign in this country. 
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BRITISH SHIPYARD IS WELL 

SUPPLIED WITH ORDERS 

The keel for the first vessel to be built 
in the new yard of the Palmer Shipbuild- 

ing & Iron Company at Amble, England, 
on the Northumberland coast, has just been 
laid, and it is anticipated that the whole 
yard will be in full working condition early 
in the new year. This yard was laid down 

during the war for the building of concrete 
vessels, but the Palmer Company has now 
equipped the yard with all modern appli- 

ances for the building of smaller steel craft, 

which can be more advantageously built 
there than at their other yards at Jarrow 

or Hebburn. They have several orders in 

hand for such vessels, and the first ship laid 

down is a twin-screw ferry steamer. 

The Palmer Company is well supplied 

with orders and’can keep its Tyne yard 
going for a considerable time. The com- 
pany has recently contracted for the con- 
version of the Titan, owned by the Cie 
Generale Transatlantique, from a cargo 
boat to an oil carrier. Two other large oil 
carriers are in dock undergoing extensive 

overhaul. 

FOREIGN ACTIVITIES 

New Ships and Repairs 
The oil tanker, San Fernando, owned by the 

FKagle Transport Company, is undergoing repairs 

at the yards of Messrs. Swan Hunter & Wigham 

Richardson. This ship has a carrying capacity 

of 13,200 tons and is 539 feet long. The Ameri- 

ean ship, Siboney, which was damaged through 

going ashore at the Spanish coast, is also being 

yepaired, She is of 7,653 tons and is 423 feet 

long. 
The Middle Docks & Engineering Company has 

for repairs the steamer Sygna of 3,881 tons. 

Sir W. G. Armstrong-Whitworth Company, Ltd. 
has in hand the building of a motor tank ship of 

about 6,500 tons, while Denny & Brothers, Dum- 

barton, Scotland, has just contracted to build a 
10,000 ton motor tank ship for the British Tanker 

Company, Ltd. 
Vickers, Ltd., of Barrow, has under construc- 

tion four tankers for Tankers, Ltd. 
Harland & Wolff, Ltd., one of the largest ship- 

building and repairing concerns in Great Britain 

is opening a ship repairing and engineering 

branch on the River Thames, London. This firm 

has concluded a contract with the Port of Lon- 
don Authority to take over its engineering re- 
pairs and construction work, and has agreed to 
construct buildings of a prominent character of 
not less than £300,000 (approximately $10,500,- 

000 at the prevailing rate of exchange) in yalue 
as well as two slip ways for ship repairing and 
possibly shipbuilding. Jt is understood that the 
firm will devote the greater part of its attention 
to the overhauling and repairing of vessels trad- 

ing with the port of London. 

The sailing bark Portugal, owned by the 

Empreze Portuense de Transportes Maritimos, 
Ltd., is at present in the Clyde being converted 
into an auxiliary by Messrs. William Beardmore 
& Company, Ltd., Coatbridge. The vessel is of 
steel and has a deadweight carrying capacity of 

2,000 tons. When completed, it is proposed thar 
the ship will trade mostly between Portugal and 

the States. 
Two new motor coasting vessels are now in 

course of construction at the yards of the Lon- 

don-Montrose Shipbuilding & Repair Company, 
Montrose, to the order of A. Besse, Esq., Aden. 

Launchings 
Steamer Eastney by the Northumberland Ship- 

building Company, Ltd., at Howdon-on-Tyne for 

the Ronney Steamship Company, Ltd. Length 
375 feet, 8,000 tons deadweight. 

Steamer Alu Mendia by the Ropner Shipbuild- 
ing & Repair Company, Ltd., Stockton-on-Tee-r, 

for Sota & Aznar, Bilbao, Spain; length 310 
feet. 

“MARINE ENGINEERING 

By the Northumberland Shipbuilding Company, 

Ltd., steamer Adamello of 9,250 tons deadweight 
and the steamer San Michele of 8,100 tons dead- 

weight for Messrs. Comsorzio Veneziano di 
Armamemento e, Navigaziano, Venice, Italy. 

Dutch minelayer, Van Meerlant, by the Werf 
Gusto, Firma A. F. Smulders of Schiedam, Hot- 

land, for the Royal Dutch Navy, the first of two 
such minelayers in erection at their yards. 

Steel screw shelter deck steamer Atxerimendi, 

340 feet long, by the Ropner Shipbuilding & 
Repairing Company, Ltd., Stockton-on-Tees, for 
Messrs. Sota & Aznar, Bilbao, Spain. 

The Cunard liner Samaria, the largest ship 
ever built on the Mersey, by Messrs. :-Campbell- 
Laird & Company, Ltd., Birkenhead, England; 
623 feet long, 21,000 tons. 

Tonnage Output on Clyde 
Twenty-five vessels, aggregating 47,837 tons, 

were launched from shipbuilding yards on the 

Clyde in November, which brought the total pro- 

duction for the year up to 540,214 tons. AI- 
though the month’s figures are below November 
last year, the output exceeds that of the eleven 
months of 1919 by 36,559 tons. 

New Passenger Liner 
The fastest Diesel-drive passenger liner in the 

world will be constructed for the Swedish-Ameri- 
can Line in Gothenburg,~Sweden, and will be 
placed in service some time in 1922. The vessel 
will be 590 feet long, with a beam of 72 feet, 
and will have accommodations for about 1,500 
passengers, including first, second and third 
class. To attain a speed of 18 knots, machinery 
of 16,000 indicated horsepower will be installed. 

The Situation in England 
Sir George Hunt, chairman of Swan, Hunter 

& Wigham Richard, speaking at a meeting at 
Wallsend, recently, expressed the opinion that a 
period of slackness was before the shipbuilding 
industry in Great Britain. He stated that the 

depression might not come suddenly owing to 

the large amount of work still on hand, but for 

every new order now being placed shipowners 

were trying to cancel two others. ‘The reason, 
he said, was the appalling cost of building new 

tonnage and unless that was reduced, the ship- 
building industry could not reach its former high 

standard. 

TRANSFERS OF VESSELS 

Kentucky, steam screw, 43 tons, Daniel R. 

Ludwig to Daniel Frank Ludwig. 

steam screw 22 tons, American Ship 
to Kermit Roosevelt. 

& R. Boat, 

Kermite, 

& Commerce Corp., 

Monk Girls, barge, 45 tons, W. F. 
Inec., to Thomas Monk, Jr. 

Norfolk barge, 164 tons, Philip Rice, owning 
2/3, Edward S. Johnson, 1/6th. 

C. H. Marchal, steam screw, 60 tons, Charles 

R. Stewart and William W. Gearhart to Staten 
Island Ship Building Co. 

Clermont steam paddle, 1,174 tons, estate of 
George W. Perkins to Commission of the Palisade 

Interstate Park, $553,827. 

Onteora, steam paddle, 771 tons, estate of 

George W. Perkins to Commission of the Palisade 
Interstate Park. 

Cockatoo, steam screw 101 tons, U. S. Ship- 

ping Board to Goodwin-Gallagher Sand & Gravel 
Corp. 

Catherine Moran, steam screw, 80 tons, Moran 
Towing Line to Alpha Towing & Transportation 
Co. 4 

Jim Hughes, barge, 492 tons, W. F. & R. R. 

Boat Builders, Inc., to James Hughes, Jr. 

John T. Donahue, steam screw, 140 tons, Great 

Northern Paper Co. to Wm. C. Bickel and Lester 

A. Forsyth, $20,000. 

Rachel Stevens, schooner, 1,032 tons, Minnie 

Goodrich, 1-64, to Fields Pendleton. 

William H. Gallison, steam screw, 29 tons, 

U. S. Marshal to John J. Ascher, $7,300. 

Ditto, John J. Ascher to Daly Towing Line, 
Inc. 
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NEW INCORPORATIONS | 

Colonial Steamship Corp., Manhattan, $25,000: 
F. J. Kandt, J. @. Kresge, F. A. Haight, 50 Broad 
street. 

Danzig Line, Manhattan, navigation, $5,000; L. 
W. Simmons, G. N. Richards A. F. Egelhoff; no 
address. 

Commonwealth Commerce Co., Manhattan, 
steamship brokerage, $10,000; R. Souffront, BE. T. 

Eustis, G. D. Carrington, 120 West 11th street. 

Portuguese State Maritime Corp., Manhattan, ; 
navigation, $5,000; L. W. Simmons, G. H. N. 
Richard. A. F. Egelhoff; no address given. 

Victor Wilusz International Steamship Ticket 
Agency, Jersey City, $100,000; Alexander B. 

Ceiciuch, R. W. Dluswieswiski Victor Wilusz, 
Jersey City. 

Seven Seas Corp., $1,000,000; Thomas P. Me- 

Kee, Elmer F. Powell, Newark, N. J.; Frederick 
C. Bruckner, New York. 

Robinson & Stevens, Inc., Central Park, N. YS 
$10,000; contracting and stevedoring; J. W. Rob- 

inson, Edwin A. Steyens, Maud A. Robinson, Cen- 
tral Park. 

Wordenship Corp., Delaware, $100,000; T. Li 
Croteau, M. A. Bruce, S. E. Dill, Wilmington. 

McEvoy Mechanical Device Corp., Manhattan, 
machinists and shipbuilders, $5,000; J. A. Trim- 

ble, R. A. Barton, H. D. O’Hara, 524 West 145th 
street. 

Naval Stores Corp. of New York, Manhattan, 
general merchandise, $10,000; D. L. Crowley, P. 
S. Goldrich, S. W. Kroll, 116 ‘Nassau street. 

McCarren Towing Line, Newark, $100, 000; 
Daniel McCarren, Daniel McCarren, Jr., Lida A. 
McCarren, Newark. 

Robert Roork, Camden, ship chandlers, $125,- 

000; Robert S. Roork, Edward West, Orlando M. 
Bowen, Camden. 

Dur-Hut Transportation Comapny, boats $450,- 
000; T. L. Croteau, M. A. Bruce, S. E. Dill, Wil- 
mington. 

G. M. Luix Steamship Co., agents, $100, 000; 
Antonio B. Camara, Oscar M. Malleeler, James J. 
Suludes, New York. 

Doscher Transportation Corp., Manhattan, 
stevedore, $10,000; ©. McLennan, M. EB. Wood, 
H. Doscher, 117 Greenwich street. 

McCormack Stevedoring Co., Manhattan, $10,- 
000; R. W. Burker, H. Hampel, T. F. Fay, 438 
Third street, Brooklyn. 

North American Lloyd, Wilmington, Del., 
Charles B. Bishop, A. M. Fox, R. H. Ochletree, 
Wilmington. 

Seacraft Corp. of California, Los Angeles, 
$250,000; E. A. Featherstone, Dustin Farnum, H. 
KE. Roach: R. Thomas, Harry C. Keefe, J. A. 
Talbot and Marco H. Hellman. 

Great Lakes & Atlantic Transit Co., Inc., Wil- 
mington, Del. To build, own and operate boats > 
cap., $15,000,000. 

Changed from North American Lloyd, Ine., 

to the Amalgamated Maritime Corporation of 
America, Wilmington, Del. 

F. W. Freeborn Engineering Corporation, Wil- 
mington, Del. A general engineering business; 
cap., $500,000. 

MacLebee Electric Co., Wilmington, Del., 
Manufacture and installation of electrical motors 
and devices; cap., $300,000. 

Robson Raft and Lifeboat Corporation; Boston, 
$200,000; Robert Dobson, James R. Glassford 
and Everett W. Flint, Boston. 

Consolidated Fuel and Transportation Co., $5,- 
000,000: TT. L. Croteau, M. A. Bruce, S. E. 
Dill, Wilmington. 

Dur-Hut Transportation Co., Wilmington, Del.; 
to own and operate boats; $450,000. 

Bowe-Mortons Stores, Brooklyn, N. Y., wharf- 
age and warehousing, $70,000; H. B. Gayley, H 
J. Mayer, H. M. Samson 149 Broadway, Wo WW 

J. V. Petrie & Son, Manhattan, shipbuilding 
$10,000; A. A. Fox, S. V. and J. V. Petrie, 178 - 
Prospect Park West, Brooklyn. 

DESIGNATION 

Charbonneau, Rajola & Co., Del., ocean carriers, 
$100,000; rep., A. Charbonneau, 52 Broadway. ° 

T. A. Scott Co., Conn., Marine Construction 
and Transportation, $150,000; rep., G. V. Reilly, 
65 Cedar street. 

Collieries and Commerce Corporation, Va., ship 

coal, $100,000; rep., T. K. Schmuck, 27 William 
street, Manhattan. 

Auditore Steamship Line, Delaware; 10,000 
shares common stock, no par yalue. Rep., J. G. 
Stockham, 2 Stone street, Manhattan. 
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Marine Construction News of the Month 
Ship Contracts—New Ship Concerns and Shipyard Im- 

provements—Terminal Projects—Government Contracts 

SHIPS AND SHIPBUILDING 

Tankers, Victoria, B. C.—The Harbor Marine 
Company is reported to be negotiating for the 
construction of four 8,000-ton steel tank steamers 

for Peruvian interests. 

Active Production, Mobile, Ala.—All six 
ways of the Chickasaw Shipbuilding & Car Com- 
pany’s plant, are accupied with hulls under 

course of construction. 

Pleasure Boat, Mobile, Ala—James A. Camp: 
bell, will build a pleasure boat, 110 feet long, 22 
feet wide, and to cost $30,000, for the Daphne 

Boat Company of Mobile. 

Lake Passenger Ship, Cleveland, Ohio.—The 
Cleveland & Buffalo Steamship Company, opera- 
ting passenger ships between Cleveland and 
Buffalo, is awaiting a more favorable time to 
build a new yessel to replace the City of Buffalo. 

Repairing Vessels, Pensacola, Fla.—The Pen- 
sacola Shipbuilding Company has been awarded 
contracts for repairing and rebuilding three 

vessels recently damaged by fire at Galveston, 
Tex., aggregating an expenditure of $1,000,000. 

Oil Tankers, Prince Rupert, B. C.—The Prince 
Rupert Dry Dock and Engineering Company, is 
reported to have received orders from the French 

Government for five steel oil tankers of about 

6,500 tons each. 

Pilot Station Boat, Baltimore, Md.—A new 
station boat for service at Cape Henry is to be 
built for the Maryland Pilots Association. Bids 
are under consideration at the Pilot Office, foot 

of Broadway. 

Dreadnaught to Be Converted Into Liner—The 
Italian Dreadnaught Caracciola has been sold to 

the Navagazione Italiana to be transformed into a 

transatlantic liner, according to reports from 
London. 

Barges to be Converted, Leith, Scot.—Henry 
Robb, Ltd., has received an order from an Eng- 

lish firm for the conversion of five barges, each 
240 feet long, into oil tankers, with a carrying 
eapacity of from 1,000 to 1,500 barrels. 

Steamer, Baltimore, Md.—The Baltimore Steam 
Packet Company, is in the market for a combina- 
tion freight and passenger-carrying steamer to be 
called the Maryland. Plans and specifications 
have already been prepared, and are in the hands 
of several shipbuilders for quotations. 

To Be Made Fruit Carriers, Philadelphia, Pa.— 
The Warden, Perry, Whipple, Truxton and 
Stewart, torpedo boat destroyers, sold as junk by 
the Navy Department, are being converted into 
fruit carriers by the Clinton Company of Phila- 
delphia. 

Vessel to be Repaired.—The contract for re- 
pairing the ship Rhine, which was _ seriously 

damaged several months ago by fire, has not been 
awarded, although bids were submitted by several 

Boston and New York repair concerns. The cost 
of repairs is estimated at about $100,000. 

To Build and Operate Tankers, Baltimore, Md. 
—Interests in control of the Baltimore Dry Docks 
and Shipbuilding Company are said to have 
formed a $2,000,000 corporation for the opera- 
tion of a fleet of four tankers which the company 
is to build at its plant for its own account. 

Reconditioning Steamer, Oakland, Cal.—The 
Moore Shipbuilding Company was the successful 
bidder for the contract for reconditioning the 

steamer Enterprise. The ship is to be practically 
rebuilt, and a new engine purchased from the 

Shipping Board will be installed. The work will 
require several months, and will cost $186,000. 

Auto Ferry Planned, San Francisco, Cal.— 
Plans have been drawn up for the construction of 

a double-decked ferry for the transportation of 

automobiles between San Francisco and Oakland, 

Cal. The craft will be equipped with Diesel 
electric motors, and will accommodate twenty-five 
automobiles. 

Schooner Repairs, Oakland, Cal.—The Moore 
Shipyards have commenced repairs on the 
schooner Santa Monica, owned by John Hanify, 
San Francisco, which struck a bar recently. The 
schooner Fred Baxter, of the J. H. Baxter Com- 

pany, is also at the yards undergoing a general 
overhauling. 

Barge, Pittsburgh, Cal.—A contract has been 
let to Lanteri’s Shipyard, for the construction of 
a water barge for the California-Hawaiian Sugar 

Company. The vessel will be 206 feet long, 52 
feet beam and 14 feet deep, and will be used for 
carrying water between the river above Antioch 
and the refinery at Crockett. 

Motorship Sold, Seattle, Wash.—The wooden 
motorship Kirketind was purchased by the 
Donovan Steamship Company, San Francisco, 
Cal., at a Federal Court sale at Seattle recently. 
The vessel was built this year at a cost of $400,- 

000, but the sale price, it is reported, was only 

$153,000. The purchasers will put the vessel in 
the lumber carrying trade. 

Hulls to be Converted into Barges, Portland, 
Ore.—A project is under way to convert a num- 

ber of Shipping Board hulls into barges, and to 
operate a line of barges and tugs from the Co- 

lumbia Riyer and Puget Sound to New Orleans 
and the Atlantic Coast, according to William 

Shumm, traffic manager for the Pacific Coast 

Shippers’ Association. 

Converting Freighters into Tankers, Baltimore, 

Md.—The Globe Shipbuilding Company, is con- 
verting the freighters Manatawny, Cathahoula, 

Castana, Carraoulle and Casimir into tankers for 

private interests, which recently bought the 
vessels from the Shipping Board. The vessels are 
now having longitudinal bulkheads installed and 
the necessary angles and plates placed to enable 
them to carry crude oil. 

‘ 

Barges, Linnton, Ore.—Supple & Martin, who 
are operating the former shipyard of the Co- 
lumbia Engineering Works, have been awarded a 

contract for the building of four 600-ton barges 
for the Crown-Willamette Paper Company. The 

barges will be of the spoon-bow variety, and will 

be used by the paper company to carry fuel from 
the lumber mills of the lower Willamette River to 
their plant at Camas, Wash. 

British Contracts, South Shields, England.— 

The Smith’s Dock Company, has secured the con- 
tract for converting the steamer Vaarili, of Ber- 
gen, from a cargo boat into an oil tanker. This 

boat was built in the United States in 1916, and 

is of 5,828 tons gross register. They have also 

on hand the oil tanker Strombus, belonging to the 

Anglo-Saxon Petroleum Company. This vessel was 

the last to be torpedoed and was heavily damaged 
her stern being completely blown away. 

Additions to Olympic, Belfast, Ire-——Following 
her arrival at Southampton early in January, the 

steamship Olympic will be sent to the yard of 
Harland & Wolff, to have her oil bunkerage capa- 

city increased. Oil storage tanks of 910 tons 
capacity will be installed in hold No. 1, and of 
1,577 tons in hold No. 3, which will bring the 
ship’s total bunkerage capacity up to 7,555 tons, 

or more than enough fuel for a round voyage. 
Her present capacity is 5,068 tons. 

Plan to Build Submarines, France.—Plans of 
the French naval experts call for the construction 
of at least 100 high powered submarines. Officials 
of France are in accord regarding the superior 

value of the submarine over cruisers and battle- 
ships in the event of war, and while not intend- 
ing to abandon entirely the building of new 
battleships, France will concentrate her efforts on 
building a submarine fleet which will figure her 
as a world naval power. 

Reconditioning Steamer, Brooklyn, N. Y.—The 
Shipping Board has awarded the contract for 
overhauling and refitting the steamship Invincible 

to the Tebo Yacht Basin Company. ‘The contract 
calls for general voyage repairs and the replace- 
ment of the war emergency type of geared tur- 

bine with the electric drive; all work to be com- 

pleted by Feb. 11, and to cost $82,474. The 
Invincible, which is a sister ship of the Eclipse, 
is the second of the Shipping Board fleet to have 
the electric drive installed. 

Ferryboats, San Francisco, Cal.—Three ferry- 

boats of the type used by the Key Route, San 
Francisco Bay, will be constructed by the Six- 

Minute Ferry Company, recently granted privi- 
leges in San Francisco and Oakland, Cal., and is 
capitalized at $3,000,000. Articles of incorpora- 
tion have been filed by the Golden Gate Ferry 
Company, which plans to operate vessels be- 

tween San Francisco and Sausalito, for which 

service two ferryboats will probably also be con- 
structed. 

Shipbuilding Activities at Beaumont, Tex.— 
The Beaumont Shipbuilding & Dry Dock Com- 
pany, which recently enlarged its plant and made 

provisions for repairing steel as well as wooden 
vessels, is engaged in repair and construction 
work. A number of barges and other small craft 

are being built for private account. It is prob- 
able that the company will be called upon to con- 

vert a number of Ferris type wooden ships into 

oil barges, and this work will keep the plant busy 
for many months. 

Tankers, Quincy, Mass.—The first of five bulk 

oil carriers, totaling nearly 60,000 deadweight 

tons, is soon to be launched at the Fore River 

plant of the Bethlehem Shipbuilding Corporation, 

Ltd. Two of these vessels, each of 12,600 tons, 

will be delivered to the Standard Transportation 

Company, of New York; the third, which is of the 
same tonnage, is for the Atlantic, Gulf & West 
Indies Steamship Company, while the two others 

of 10,600 tons each will become part of the Sin- 
clair Oil Company’s fleet. 

New Ferryboat, Hudson, N. Y.—The Hudson 

and Athens Ferry Company, is to have a new 

ferryboat on the run next spring. The boat, 
which will replace the George H. Power, 
will be 115 feet long and 44 feet wide. It 
will be a double-ended propeller, with two 
decks, the main deck being used entirely for 
traffic. The hull will be built at Washburn, Wis.. 
and will be brought across the lakes to Oswego, 

N. Y., where the engines, built by the Ingersoll- 

Rand Company, will be installed. It is hoped to 
have the boat in service on Memorial Day, 1921. 

Fruit Steamers, Newburgh, N. Y.—The Cho- 
luteca, one of three similar vessels for the 

Cuyamel Fruit Company, has been launched at 
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the Newburgh~ Shipyards, Inc. The vessel is 
especially constructed for the carriage of fruit 

and passengers from Central American countries. 
It is designed to carry a deadweight of 2,100 
tons on a draft of 17 feet, and to have a cargo 

space of about 140,000 cubic feet. The vessel 

has accommodations for a maximum of 32 
passengers, and is built to the highest class of 

Lloyd’s Register and in accordance with require- 

ments of the United States Steamboat Inspection 

Service. 

Tankers, Japan.—It is reported that the Jap- 

enese Diet has appropriated 13,500,000 yen for 

the construction of tankers, Orders have been 
placed with the Kawasaki Dock Yard, the Yoko- 
hama Dockyard, and the Osaka Iron Works for 
several tankers each of 11,000 tons, and having a 

carrying capacity of 9,000 tons of oil. 
Tankers, Wilmington, N. C.—The George A. 

Fuller Company Carolina Shipyard, having com- 
pleted its contract with the Shipping Board, with 
the delivery recently of the 9,600-ton steamer 
Syros, is now engaged solely in the construction 

of oil tankers, the first of which will be delivered 

to British owners during January. 

Transport. Tacoma, Wash.—A contract for the 
construction of a 10,000-ton transport has been 
awarded to the Todd Shipyards Corporation, and 

it will be built within the next twenty months at 
the Tacoma, yards of the corporation at a cost of 

$3,935,000. The vessel will be 484 feet long, and 

have'a beam of 64 feet. It is understood that 
her speed will be about 16 knots and that she 
will be equipped with oil-fired boilers and tur- 
bine engines. This transport will be used to 
replace some of themore antiquated troop carriers 
that are being retired from the service of the 

Navy. 

SHIPYARDS AND DRY DOCKS 

Power Boats, Etc,, Baltimore, Md.—The 

Ericson Marine & Air Craft, Ltd., will establish 
a plant for the manufacture of air craft and 

power boats. 

Shipyard Addition, Alameda, Cal—The Beth- 
lehem Shipbuilding Corporation, Ltd., has com- 

pleted plans for the erection of a one-story 

machine shop addition to cost about $30,000. 

New Pier, College Point, L. I., N. Y.—The 

College Point Dry Dock & Repair Co. has let a 
contract for the construction of a new pier to 
the Robins-Ripley Co., 50 Church Street, New 
York. 

New Boat Building Company, Memphis, Tenn. 
—F. O. Fletcher is interested in establishing a 
company for the manufacture of river boats. F. 
T. Rurrit and EH. T. Hutchings, Louisville, Ky., 

are engineers. 

Dry Docks—Favorable progress is reported in 
the construction of an 8,000-ton floating dry dock 
for the Federal Shipbuilding Company, Kearney, 
N. J., and a similar dock of 10,000 tons for the 
Sun Shipbuilding Company at Chester, Pa. The 

dry docks are of William T. Donnelly design. 

Repair Rates Reduced, New York—The reduc- 

tion of repair rates of both harbor and ocean- 

going vessels is announced by the Staten Island 
Shipbuilding Company. Other local shipyards 
have also reduced the cost of repairs, averaging 
from 6 to 10 percent. 

Plant Being Dismantled, Providence, R. I.— 

The plant of the Lord Dry Dock Company, which 
was erected during the war to build Ferris type 

wooden vessels, is being dismantled and the 
equipment shipped to the company’s shipyard 
at Weehawken, N. J. 

Shipbuilding Machinery, North Tonawanda, N. 

Y.—The Disappearing Propeller Boat Corpora- 
tion, Robinson Street, is arranging for the 
immediate installation of machinery at its new 

plant, at which it expects to begin operations in 
December. Neil Wilson is manager. 

Shipyard Addition, New Orleans, La.—The 
Marine Iron Works, 1012 Magazine Street, is 

planning the construction of a new one-story 

machine and forge shop 75 by 115 feet, to cost 

about $75,000. A department for boiler work 
will be installed. 
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Enlarging Plant, Milwaukee, Wis.—The Nord- 
berg Manufacturing Company is completing 

.additions to its plant at Chicago and Oklahoma 
Avenues, which will cost about $150,000, and 
provide capacity for building of large Diesel-type 

engine units. The machine shop has been en- 
larged 180 x 200 feet. 

Shipbuilding Supplies—Bids for the purchase 
of $15,000,000 worth of surplus material, located 
in the yards of the Shipping Board on the Pacific 
Coast, will be asked by the Shipping Board, it 
is announced by Admiral Benson. Some of the 
yard sites will also be sold after the material has 
been disposed of, it is reported. 

Repair Plant, Green Bay, Wis.—C. Hartmann, 

formerly of the Hartmann-Greiling Company, is 
head of a concern which is organizing a dry- 

dock and ship repair plant at Green Bay. Work 
on the drydock will be completed next year. A 
power house, and stock of material, however, is 
available for repair work. 

Shipyard to Be Sold, Jacksonville, Fla.—An 
agreement has been reached whereby the Bentley 

Shipyard, now owned by the eity of Jacksonville, 

Fla., will be sold to the Merrill Steven Corpora- 
tion, for $315,150, to be used for putting an 

8,000-ton dry dock in operation. A repair plant 
will be located on the property. 

Ships and Dry Docks Burned, New Orleans, 
La.—Three vessels of the Shipping Board were 

destroyed and seven others damaged by a fire 

which swept the Jahncke Dry Docks, on Decem- 

ber 16. Approximately 1,200 feet of wharfage 
was also destroyed, the property loss being 
estimated at $3,500,000. 

New Shipyard, Europe—According to informa- 
tion received from the American Legation at 
Bucharest, a Jugo-Slay Syndicate, under Govern- 
ment supervision, intends to construct a large 
yard for building and repairing ships. The 

syndicate planning to undertake this project con- 

trols practically all the Jugo-Slav ships on the 
Danube and Save Rivers. 

Shipyard Ready for Operation, Washburn, Wis. 

—The Anchor Shipbuilding Company has placed 

its new shipyard and dock in operation. It will 

build wooden vessels exclusively for the present. 
New equipment is being installed, including the 

construction of two oil-burning furnaces for plate 
and angle work. Three additional slips will be 
built during the winter. Robert Curr is general 
manager. 

Shipyard for Revere, Mass.—The Shawmut 
Marine Company, 85 Devonshire street, Boston, 

Mass., expects next spring to develop a modern 
pleasure and commercial vessel (up to 200 feet) 

building and repair plant on its 900-acre prop- 

erty at Revere Mass. The company has changed 

its name from Britt Bros. Corporation, and has 
added several well-known business and profes- 
sional men to its directorate. 

Dominion Shipyard to Resume, Toronto, Can.— 
The plant of the Dominion Shipbuilding Com- 
pany, which has been idle since the company went 
into liquidation several weeks ago, will be re- 

opened, and the work of completing the two 
4,000-ton ships, which were under construction 

for the Dominion Government, will be taken over 
by the Collingwood Shipbuilding Company, and 
will probably be finished by next summer. 

New Purchasing Agent, New York—The 

Smith-EHiseman Corporation of America, 217 
Broadway, iron, steel and machinery exporter 
dealing largely with French shipyards, has been 

appointed exclusive purchasing agent for the 

United States and Canada by the Chantier et 

Ateliers de St. Nazaire, Penhoet, of Paris. It will 
also be American selling agent for the company. 

New Boat Building Company, Los Angeles, 
Cal.The Seacrfat Corporation of California 

was recently incorporated with a capital of $250,- 

000, and F. A. Featherstone as president and 

Marco Hellman as’treasurer. The company has 
acquired the plant of the Marine Equipment Com- 
pany at Wilmington, Cal., which it will improve 

with new machine and metal worker shops and 
shipways, it will specialize in the building of 
pleasure craft. 
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Repair Plant, Chattanooga, Tenn.—The Bible 
Sand Company, Richard Hardy, president, will 
construct ways costing $25,000, of the side haul 

type, with four cradles, each 35 by 25 feet, to run 
on tracks extending 100 feet in the water and 

150 feet up the bank. The land foundations 
will be of concrete and the river foundations of 
broken stone. The company will build and re- 
pair boats, barges, ete., of a maximum size of 

158 feet long, 32 feet wide and 1-foot draft. N. 
W. Bowden and H. B. Springer are the engineers. 

Plant to be Enlarged, Esquimalt, B. C.—Yar- 
rows, Ltd., the Canadian shipbuilding subsidiary 
of Yarrows & Company, of Scotstoun, Scotland, 
is planning extensive expansion of its plant. Wil- 
liam W. Marriner, works manager of the English 
company, was in Victoria recently to look over 
the plant in order to be able to make a report 
on what extensions are-required, haying been 
greatly impressed with the large amount of work 
done by the plant and the vast possibilities of the 
Pacific Coast. 

Plant Resumes Operation, Seattle, Wash.—The 
Elliott Bay Marine Construction Company, having 
leased the south half of the Duwamish Waterway 
plant of the Elliott Bay Shipbuilding Company, 
with option of purchase, has resumed operations 
as a repair plant. A new marine railway with 
three tracks, capable of handling vessels up to 
800 tons, has been built in No. 1 slip. Two 
smaller railways, each of 150 tons, are being 
laid in No. 2 slip; No. 4 slip will have a marine 
railway for storing vessels, and No. 3 will be 
used for other purposes. 

Drydock, Shops, Etc., Perth Amboy, N. J.— 
The Perth Amboy Dry Dock Company will soon 
install a new 10,000-ton electrically operated 
drydock at its plant at the foot of Broad Street. 
It will be 462 feet long and 117 feet wide, and 
will be capable of accommodating vessels up to 
500 feet in length. Additional buildings to pro- 

vide for extra equipment necessary for the repair 
and construction of vessels will include a one- 

story boiler, plate and angle shop, 70 by 108 

feet; concrete and steel machine shop, 70 by 

100 feet, and a forge shop 70 by 90 feet. It is 
expected that about 1500 men will be employed. 

Dry Dock, Norfolk, Va.—The fourth section of 
the floating dry dock of the Norfolk Shipbuilding 
& Dry Dock Corporation, was launched recently, 

at the company’s plant at Argyle Avenue, 
Brambleton. This section is 60 feet long by 80 
feet wide, 11 feet deen to the deck, and 32 feet 
deep to the top of the wings, and will be operated 

by six centrifugal pumps of 2,600 gallons per 
‘minute capacity, which in turn will be operated 
by six electric motors of 20 horsepower each. 
This section will have a lifting capacity of 1,000 
deadweight tons, and will accommodate a vessel 
of 5,000 gross tons. It will be connected with 
the present three sections in two weeks. The 

cost of construction of this section is estimated 
at $125,000. 

Enlarging Plant, Seattle, Wash.—Consumma- 
tion of a deal whereby the Barde Steel Products 
Corporation of New York will acquire the Ames 
Dry Dock & Shipbuilding Company’s yard for 
a consideration of $1,250,000 is expected in the 
near future. While the transfer of the property 

has not been completed, it is reported that a full 
agreement has been reached between the two 
parties. The Ames plant is ideally located in 
Seattle for a terminal, and it is known that the 
plans of the new purchaser call for the active 
operation of two of the four building ways in the 
Seattle yard. During the war the Ames yard 

turned out a considerable number of the 8,800 
deadweight ton cargo carriers of the West Inskip 
type. 

Big Repair Plant, Philadelphia, Pa—G. H. S. 
Rollason, vice-president of the Dry Docks & Ship 
Repairs Corporation, announces that his company 
has secured about 36 acres of land in Camden, 
N. J., with 1,020 feet of water front and pro- 
poses to build a modern drydock and repair 
plant. Three piers 500 feet in length, two of 
which can later be extended, two of which can 
later be extended to 600 feet in length and one 
to 900 feet in length when conditions in the port 
warrant such extension, are to be built, together 
with one dry dock of 10,000 tons capacity, one 
of 6,000 tons capacity, and one marine railway 
of 4,000 tons capacity. A complete equipment 
of buildings and machinery, a set of ways for 
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wood and steel river and harbor barge construc- 
tion, one or two floating machine shops, derrick 
barges and a floating welding plant, are also to 
be pro ided. The company’s offices are at 1214 
Réal Estate Trust Building, Philadelphia. 

PORT IMPROVEMENTS 

Docks, Etc., Palmetto, Fla.—The city, W. EH. 

Mann, clerk, will proceed with the construction 
of the new municipal dock and piling protection. 

Wharves, ,Beaumont, Tex.—The city will soon 

vote on $500,000 bonds to improve the wharves. 
Address the Mayor. 

Sea Wall, Hull, Mass.—The town let contract 

for building a reinforced concrete sea wall on 

Grover avenue to B. Weston, Allerton, to cost 
about $15,000. 

Dredging, Tampa, Fla.—W. C. Clarkson plans 

to dredge slip 1,450 feet long, 200 feet wide 

and 16 feet deep, involving 320,000 cubie yards 

of excavation, and to cost about $75,000. 

Wharf, West Norfolk, Va.—Hastings Brothers, 
Seaboard Bank Building, will rebuild the wharf 

which was recently burned, and costing about 

$40,000. 

Canal, New Orleans, La.—The Grand Isle 
Navigation Commissioners, Grand Isle, La., pro- 

pose to construct a canal for the navigation of 

boats from New Orleans to other points. 

Concrete Dock and Shed, Manchester, Tex.— 

A concrete dock and shed, to cost about $300,- 

000, will be built on the Houston Ship Channel. 
Money is available for the work. 

Terminals, Charleston, S. C.—The Charleston 
Port Terminals, Inc., has been organized with a 
eapital of $100,000 by J. Ross Hanahan and 
Joseph M. Whitsitt. They have leased terminals, 
including dock, headhouse and warehouse. 

Piers, Equipment, Etc., Jacksonville, Fla.— 
The city plans to build a pier with warehouses, 
loading and discharging facilities, railroad tracks, 

cranes, engine, etc., in the St. Johns River, to 
cost about $1,000,000. 

Bulkhead, New York—The Lehigh Valley Rail- 
road, 143 Liberty Street, let contract for making 

the necessary repairs to the bulkheads along the 

North River to Barney-Ahlers, 110 West 40th 

Street, New York, at a cost of about $100,000. 

Japanese Harbor Improvements, Yokohama, 
Japan—The harbor officials will spend about 
$7,000,000 for improving that port. Plans are 

also being prepared for improving and construct- 

ing new. piers at Kobe, Shimonoseki and 
Kurztsu. 

Salvage Equipment, San Francisco, Cal.—Four © 
1,000 horse-power tugs now nearing completion 
at the Main Iron Works have been equipped with 
heavy derricks and other gear for salyage work, 
for the Shipowners’ & Merchants’ Tug Boat 
Company. 

Wharf, New Orleans, La.—The Dock Board is 
haying plans and specifications made, and will 
Soon receive bids for the building of a 1,200-foot 
creosoted timber wharf to replace one recently 

destroyed by fire at an estimated loss of $250,- 
000. H. N. Gallagher, foot of Canal street, is 
chief engineer. 

3 Absecon Inlet—Recommendation for $105,000 
in the rivers and harbors bill, now being pre- 
pared, is being adyocated for Absecon Inlet, 
Atlantic City, N. J., by a board of engineers. 
Bulkheading for the municipal ship terminal was 
completed this week, and work on the wharves 
will begin at once. 

Deepening Harbor, Miami, Fla.—Deepening of 
the harbor of Miami to 25 feet, in order that 
larger vessels may touch at that port, will be 
asked of Congress. The present depth of the 
harbor is 20 feet, but increased business at thé 
port, it is stated, calls for facilities for larger 
vessels, 
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Marine Terminal, Havana, Cuba.—It is repor- 
“ted that the Appalachian Corporation, New Or- 
leans, La., will construct a warehouse and marine 

terminal at Havana. Plans have been made for 

the acquisition of a tract of waterfront property 
on Ha ana Bay, with sufficient wharf frontage 

for about 12 ships. 

Dredging, Port Tampa, Fla.—The Atlantic 
Coast Line Railway Company, Atlantic Coast 
Line building, Wilmington, N. C., plans to 

dredge the channel at Port Tampa to a depth of 
27 feet, involving 50,000 cube yards of rock and 

37,120 cubic yards of earth excavation. J. E. 

Willoughby is chief engineer. 

Steel Crane Runway for Pier, Worcester, Mass. 
—The Morgan Construction Company, 15 Bel- 
mont Street, let contract for building a steel 

crane runway 250 feet long and 60 feet wide on 
concrete piers at their Crescent Street plant, to 
the Eastern Bridge and Structural Company, 88 
Crescent Street; about $25,000. 

$1,000,000 Shipping Terminals, Memphis, 
Tenn.—According to the Chamber of Commerce, 
the Federal Government and the city of Memphis, 

Tenn., will spend a total of $1,000,000 in the 

construction of shipping terminals in the vicinity 
of Harahan Bridge, which spans the Mississippi at 

Memphis, making the city one of the great in- 

land ports of the country. 

Wharves, Lords Cove, N. B.—The Department 

of Public Works, Ottawa, Canada, has let a con- 

tract for the building of a wharf at Deer Island, 

to EF. L. Boone, South Devon, to cost about $20,- 
000. <A contract for building a wharf at Owen 
Sound, Ont., was also let to E. Conroy, Peter- 

boro, amounting to about $18,000, on a cost plus 

percentage basis. 

Pier, Breakwater, Ete., Missoula, Mont.—The 

Missoula Light & Water Company, Masonic Tem- 
ple Building, plans building of a concrete and 

steel per, 150 foot breakwater, etc., involving 
the expenditure of about $20,000. J. C. Philips, 

secretary, Power Engineering Company, 621 

Metropolitan Life Building, Minneapolis, Minn., 

engineers. 

Terminals, Equipment, Etc., New Orleans, La. 
—More than one-third of a mile of additionai 
waterfront facilities, equipped with the most 

modern loading and unloading devices, will soon 

be turned over by the United States Government 
to the port of New Orleans, La., according to W. 

O. Hudson, president of the Board of Commis- 
sioners of the port. 

Piers, New York—The Department of Public 
Markets, Municipal building, plans to build a 

1,000-foot pier at Thirty;ninth street, Brooklyn, 

to cost about $1,500,000; a 1,000-foot pier at 

150th street and Harlem River, Bronx, to cost 

about $1,500,000, and four 1,000-foot piers on 

Gansevoort and West Washington streets, to cost 

about $5,000,000 all to be used as markets. 

Wharves, Charleston, S. C—Work has been 
started on the waterfront property of H. F. 

Barkerding and his associates, adjacent to the 

Clyde Liner terminals on the north. Plans in- 
clude the building of new wharves, which will 

extend to the same head lines as the Clyde ter- 

minals. The slip will be dredged and generally 
improved along with the other work, which is in 

charge of the Jefferson Construction Company. 

Terminal Contract Award Held Up, Wee- 
hawken, N. J.—Although the plans have been 

completed for the construction of a $30,000,000 

freight terminal at Weehawken, N. J., the 
Cunard Line is holding up the award of con- 
tracts until the prices of material and labor are 
lowered. It is probable, however, that work on 

this project will be started next spring or summer. 
Dredging of the waterfront to a depth of about 
35 feet is now in progress. 

Port Terminal, Wilmington, Del.—The de- 
velopment of the lLobdell Tract along the 
Christiana as a part terminal will be started next 
spring. Preliminary work has been completed on 
the harbor plans, and from now on the concrete 

building of a bulkhead, storage houses and rail 
lines will be pushed as rapidly as it is possible 
for the engineers to get out drawings. The City 
Council has appropriated $2,000,000 for this 
work. 
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Deepening Channel, Locks, Etc.—Seattle citi- 

zens advocating the improvements to Lake Wash- 

ington Canal have placed their suggestions be- 

fore Col. Edward H. Schulz, of the United States 

Engineers. They include dredging and deepen- 

ing of the channels to Lake Washington, and to 

Puget Sound, improvements to the approaches to 

the locks, and the addition of a larger lock, 

which would make the waterway capable of 

accommodating the largest battleships as well as 

merchant marine vessels. 

Dredging, Etc., North Portland, Ore.—H. L, 

Gilbert has completed his survey of the harbor, 

ordered by the Port of Portland Commission to 

determine the advisability of opening that water- 

way to navigation, and recommends a channe} 

300 feet wide and 25 to 30 feet deep from the 

mouth of the Willamette River to the upper end 
of Monarch Mill Dock; completion of a dam 

across the upper end of the slough, to create a 

still water basin, and donation of a site for a 

public dock by interests benefited by the im- 

provements. 

New Piers, Philadelphia, Pa.—George IF. 

Sproul, director of wharves, docks and ferries, 

has made public the details of plans for the con- 
struction of a new city pier at Chestnut Street 

on the site of the old pier to cost about $500,000. 
It will be a double deck steel and concrete 

structure 80 by 550 feet, extending out to the 

pierhead line. The first deck will be equipped 

with accommodations for river steamboats. The 

second deck will be used as offices for the De- 
partment of Wharves, Docks and Ferries thus 

saving the city the annual rental of $12,900 now 

paid to the Philadelphia Bourse. The depart- 
ment also took over the old pier property north 
of Market Street extending to the new Cherry 
Street municipal pier. Those structures will be 
torn out and replaced by two modern combina- 
tion piers equipped for use either as trans- 
Atlantic terminals or for coastwise and river 

traffic. 

Terminal, Etc., San Francisco, Cal.—The 

Board of State Harbor Commissioners will ask 

for an appropriation from Congress for the 
dredging of the Islais Creek India Basin district 
as part of their plans for the development of 

this district into a first class ocean terminal, and 
industrial district. A series of. solid-fill piers, 
contemplated, will be 1060 feet in width and vary 
in length from 1060 to 3000. feet. The piers 

which will extend from these solid-fill structures 

to the pier head line will be 3300 feet in width 
and 1100 feet in length. The sheds are planned 

to be of ample length so that the cargo of a vessel] 
can be accommodated in the space behind its 

own berth. The Islais Creek channel, and the 
areas north and south of the channel extending 

from the waterfront into the, bay will be dredged 
to a depth of at least 34 feet of water at low 
tide, in order to make this terminal accessible to. 

ocean-going vessels. Ultimately the improvement 

will provide berths for forty-nine steamships each 

500 feet in length, and six berths for vessels 

300 feet in length. 

GOVERNMENT WORK 

Marine Railway—Specification 4254. The locak 
navy yard at Pearl Harbor, H. T., received no 
bids November 17 for completing the marine- 

railway. 

Power House, Annapolis, Md.—The Navy De- 
partment, Bureau of Yards and Docks, Washing: 

ton, D. C., is taking bids for a new power house- 

at the Government plant. 

Refrigerating Equipment, Brooklyn, N. Y.— 

Specification 4282, the Bureau of Yards and 
Docks, Navy Department, Washington, D. C., 
plans to install refrigerating equipment in 

Building ‘‘F.’’ 

Electric Distribution System, Bar Harbor, Me. 
—Specification 4341, the Bureau of Yards and 
Docks, Navy Department,, Washington, D. C., 
plans to install an electric distribution system 
at the Naval Radio station. 

Steel Hull.—The United States Engineer, War 
Department, Washington, D. C., let contract for 
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furnishing a steel hull for the dredge Grossette, 
at New Orleans, to the Nashville Bridge Com- 

pany, Nashville, Tenn.; $23,400. 

Quay Wall, Norfolk, Va.—Bureau of Yards 
and Docks, Navy Department, Washington, D. C., 

let contract for building a quay wall to H. P. 
Converse & Company, 31st Street & Colonial 
Ave., Norfolk. The work must be completed in 
300 days, and will cost $234,909. 

Naval Experimental Research Plant, near 
Vellevue, D. C.—The Navy Department, Wash- 
ington, D. C., has awarded contract to the Boyle- 
Robertson Construction Company, Evans build- 

ing, for a new nayal experimental research plant 

to cost about $652,700, including equipment. 

Concrete Dock.—Lange & Bergstrom, of San 
Francisco, Cal.,. were awarded a contract by the 

Navy Department for the construction of a 600- 
foot concrete dock at the North Island Naval Air 
Station. The contract amounts o $360,000, and 
work was started about December 15. 

Dredging—The United States Engineer Office, 
329 Custom House building, New Orleans, La., 

will receive until 11 A. M., January 10, 1921, 
sealed proposals for dredging in the Intracoastal 

Waterway between Mermentau and Calcasieu 

Rivers, Louisiana. Further information on 
application. 

Dredging and Wharf Construction, Norfolk, 
Va.—tThe United States Engineer Office, Norfolk, 
Va., will receive sealed proposals until 12 
o'clock, noon, January 7, 1921, for dredging in 

the Elizabeth River and constructing a timber 
wharf partially surrounding the dredged area. 
Further information on application. 

Transport to be Converted, Hoboken, N. J.— 
The United States army transport Wright, re- 
cently delivered by the Hog Island yard, is be- 
ing converted at the Tietjen and Lang yard, into 
® mothership for seaplanes and balloons. A well 
is being located on the after deck, 100 feet long, 
40 feet wide and 33 feet deep. An inflated 
balloon may be carried by the mothership, while 
just aft of the well will be stowing space for 
other equipment. The Wright will have a plant 
for making gas to inflate the balloons, and other 
unusual equipment. 

Ships to be started are the West Prospect, 
11,000 deadweight, by the Los Angeles Ship- 
building & Dry Dock Company; Chopaka, 11,- 
000 deadweight, by the Los Angeles Shipbuilding 
& Dry Dock Company; Lubrico, 10,000, by the 
Moore Shipbuilding Company; Swiftstar, Swift- 
wind, Swifteagle, Swiftlight, Swiftking, 10,000 
deadweight ton tankers, to be built by the North- 
west Steel Company at Seattle, with the under- 
standing that they will be purchased upon com- 
pletion by the Swiftsure Oil Corporation of New 
York; Lio, 10,200 deadweight, to be built by 
the Baltimore Dry Dock & Shipbuilding Com- 
pany. 

Government Program—Nine more keels are to 
be laid down for the Shipping Board before ‘the 
Government’s building programme will have come 
to an end. During the month of November five 
new vessels were started, four of which will be 
oil carriers. The keel was laid on the building 
berth for the 10,100 tanker Homer at the 
Alameda plant of the Bethlehem Shipbuilding 
Corporation. The Baltimore Dry Dock & Ship- 
building Company started the Tulsagus, 10,200 
tons; the Los Angeles Shipbuilding & Dry Dock 
Company laid down the West Greylock, 11,000 
tons; the Moore Shipbuilding Company started 
the West Tusten, 10,000 tons, and the Alameda 
yard of the Bethlehem Shipbuilding Corpora- 
tion has entered upon the construction of a 
second 10,100-ton tanker. 
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Navy Contracts, Quincy, Mass.—It is an- 
mounced by the Fore River plant of the Bethle- 
hem Shipbuilding Corporation that the keel for 
the superdreadnaught Massachusetts will be laid 
soon after New Year’s day. The vessel will have 
@ length of 660 feet overall, 106 feet beam, and 
@ displacement of 43,200 tons. She will have 
electric drive, engines of 60,000 horsepower, and 

speed of 23 knots. The keel of the Lexington, 
@ battle cruiser, will be laid soon after that of 
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the Massachusetts. She will have almost exactly 
the same beam as the Massachusetts, but her 

length overall is to be 880 feet and her displace- 
ment 43,500 tons. Her engines, of 180,000 
horsepower, will yield a speed of 35 knots under 
electric drive. Two unnamed scout cruisers with 

90,000 horsepower engines and a speed of 35 
knots, also will be built at Fore River in the 
coming year. They will be 550 feet long with 
55 feet beam and are each to carry eight 6-inch 
guns. Keels are also soon to be laid for six 
submarine boats each 225 feet long. The yard 
can lay down eighteen submarines at a time. 

TRADE PUBLICATIONS 

Ocean Engineer.—Number 1, Volume 2, of the 
Ocean Engineer, published monthly by the Ocean 
Marine Engineers Beneficial Association Num- 
ber 80, at 15 Whitehall Street, New York; this 
booklet is issued by the engineers and is devoted 
entirely to their interests. It contains a large 
variety of articles and information of value to 
the deep water men. 

New Calendar.—The Youngstown Sheet & Tube 
Company, Youngstown, Ohio, is issuing a 1921 
calender containing twelve two-color illustrations 
showing interesting processes in the manufac- 
ture of iron and steel. 

Proper Stowage.—The proper stowage of ex- 
port shipments is so important in successful ex- 
port trade that the Bureau of Foreign and Domes- 
tic Commerce of the Department of Commerce 
has just published a special report on the sub- 
ject, written by Thomas R. Taylor, who is now 
in charge of the Bureau’s Latin-American Divi- 

sion. Its preparation was begun by Mr. Taylor 
while he was engaged with the Shipping Board, 
and it, therefore, contains data gathered through 
that service, and also some facts and figures 
compiled by the War Trade Board. Of direct 
interest to shipping concerns are chapters. dis- 
cussing the principles and methods of stowing, to 

secure maximum and volume, stowing to prevent 
damage or danger to the ship or crew, stowing 
to secure maximum speed and minimum cost, laws 
relating to the seaworthiness of vessels, and many 
other related subjects. 

Dodge Catalogue.—The Dodge Sales and En- 
gineering Company of Mishawaka, Ind., an- 
nounces the publication of a catalogue on Dodge 
standardized elevators and conveyors. An inter- 
esting feature is the simple manner in which de- 
signs involving gearing are worked out, whereby 
almost any drive, whether for a conveyor, eleva- 
tor or other speed reduction, can be picked out 
of tables; pitches, numbers of teeth and shaft 
sizes. All details are thus solved without any 
complicated calculations. 

German Service Anniversary 

The first anniversary of the American 
Line’s passenger and freight service to 
Germany was reached during the voyage 
of the Mongolia, of that line, which sailed 
from New York for Hamburg on December 
16. The first sailing in this service by 
which direct commercial intercourse with 
Germany was resumed after an interruption 
of more than five years was that of the 
Manchuria, December 20, 1919. Since then 
the two ships named and a fleet of Amer- 
ican Line freighters have plied steadily to 
the German port. 

Control of Government Ships 

Secretary of the Navy Daniels has asked 
Congress for legislation authorizing the 

Navy Department to direct operation of all 
Government vessels in time of war and for 
six months thereafter. 
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MARINE SOCIETIES 

AMERIC 
AMERICAN SOCIETY OF NAVAL 

ENGINEERS 

Navy Department, Washington, D. C. 

President—Capt. A. J. Hepburn, U. S. N. 
Secretary-Treasurer—Commander J. S. Evans, 

U. S. N., Bureau of Engineering, Navy De- 
partment, Washington, D. C. 
nnual meeting and election, first Tuesday in 

October, other meetings at call of the President. 

SOCIETY OF NAVAL ARCHITECTS AND 

MARINE ENGINEERS 

29 West 39th Street, New York. 

NATIONAL ASSOCIATION OF ENGINE 
AND BOAT MANUFACTURERS 

29 West 39th Street, New York City. 

UNITED STATES NAVAL INSTITUTE 

Naval Academy, Annapolis, Md. 

NATIONAL ASSOCIATION OF MASTERS, 

MATES AND PILOTS 

National President—John H. Pruett, 423 Forty- 
ninth St., Brooklyn, N. Y. — 

National Treasurer—A. B. Devlin, 187 Randolph 
Ave., Jersey City, N. J. i : 

National Secretary—M. D. Tenniswood, 308 Vine 
St., Camden, N.-J-- 

LIST OF OFFICERS, AMERICAN 

SOCIETY OF MARINE DRAFTSMEN 

President—C. E. Deiser, 6124 Nassau Road, 
Philadelphia, Pa. . LS 

Vice-President—E. Ef Monroe, 902 Virginia Ave., 
Washington, D. C. : 

Secretary—B. .G. Barnes, 970 High St., Bath, 
Maine. 

Treasurer—J. B. Sadler, P. O. Box 987, 
folk, Va. 

Executive Committeemen—G. W. Nusbaum, Wash- 
ington, D. C.; A. H. Haag, Narberth, Pa.; 
John Thomson, Bethlehem, Pa. 

Nor- 

NATIONAL MARINE ENGINEERS’ BENE- 

FICIAL ASSOCIATION OFFICERS 

National President—Wm. S. Brown, 356 Ellicott 
Square Bldg., Buffalo, N. Y 

A. Grubb, National Secretary-Treasurer—Geo. 
356 Ellicott Square Bldg., Buffalo, N. Y. 

CANADA 
GRAND COUNCIL, N. A. OF M. E. OF 

CANADA 
Grand President—E. Read, Rooms 10-12, Jones 

Building, Vancouver, B. C. ; 
Grand Vice-President—Jeffrey_Roe, Levis, 12, (Q}. 
Grand Secretary-Treasurer—Neil J. Morrison, 

Box 886, St. John, N. B. i 
Grand Conductor—E. A. House, Box 333, Mid- 

land, Ont. ; 
Grand Door Keeper—Lemuel Winchester, 

Fitzroy Street, Charlottetown, 125 18, My 
Grand Auditor—W. C. Woods, Toronto, Canada. 

Grand Auditor—J. C. Adams, 1704 Kitchner 

Street, Vancouver, B. C. 
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GREAT BRITAIN 

INSTITUTION OF NAVAL ARCHITECTS 

5 Adelphi Terrace, London, W. C. 

INSTITUTION OF ENGINEERS AND 

SHIPBUILDERS IN SCOTLAND 

39 Elmbank Crescent, Glasgow. 

NORTHEAST COAST INSTITUTION OF 

ENGINEERS AND SHIPBUILDERS 

Bolbec Hall, Westgate Road, Newcastle-on-Tyne. 

INSTITUTE OF MARINE ENGINEERS. 

INCORPORATED 

The Minories, Tower Hill, London. 

ITALY 
COLLEGIO~ DEGLI INGEGNERI NAVAL 

E MECCANICI IN ITALIA, 

Via Carlo Alberto 18, Genova. 
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Fig. 1—View of Sir W. G. Armstrong, Whitworth & Company’s Armstrong Yard from Airplane 
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Largest Shipyards 
Description of Sir W. G. Armstrong, Whitworth and 
Company’s Armstrong Yard at Newcastle-on-Tyne 

> EW firms can claim the same wide experience in mer- 
chant ship design and construction as the Sir W. G. 

Armstrong, Whitworth and Company, Ltd. The diversion of 
the resources of the Armstrong Naval Yard, which has now 
taken the place of this firm’s world-known Elswick yard, to 
the building of merchant ‘ships is of considerable importance 
and adds considerably to the large shipbuilding facilities of 
the British Isles. 

Figs. 1 and 6 show the general layout of the yard, which 
covers a total area of 83 acres. It is bounded on the western 
side by a branch line of the North Eastern Railway, which 
runs approximately parallel with the river at this point. 

The Armstrong yard is capable of building about 70,000 
tons of steel a year into ships, so that the maximum annual 
output of merchant shipping may be taken as about 140,000 
gross register tons. : 

An inspection of Fig. 6 will show that the river frontage, 
which has a total length of 4,350 feet, is about equally oc- 
cupied by the building berths and the fitting out dock. The- 

‘latter, which has a total length of 2,133 feet, is constructed 
of reinforced concrete and terminates at its southern end in 
a reinforced concrete ground-head adjacent to the first build- 
ing berth. 

The length of the dock is sufficient to accommodate three 

large vessels placed end to end, and the river is dredged to 
give a minimum depth of 32 feet at low water for a width of 
100 feet in front of the dock. 

It will be noted from Fig. 6 that the larger building berths 
are situated in the central portion of the yard. 

The platers’ shop and frame shop are as near as prac- 
ticable to the building berths, and the fitting shops, stores, 
joiners’ shops and other departments mainly engaged on work 
on vessels after launching are close to the fitting out dock. 

BERTHS 

As originally laid out, the yard was provided with nine 
building berths, but another berth has since been added at the 
southern end and the other berths in that vicinity have been 
increased in breadth so that the smallest can now accommo- 
date a cargo vessel of over 10,000 tons deadweight capacity. 
The largest berth is of sufficient size to permit the construc- 
tion of a vessel 1,000 feet in length and 120 feet beam. Ad- 
joining this is a berth capable of taking a vessel 900 feet 
long by 110 feet beam, and the next berth can take a ship 
800 feet long by 100 feet beam. The maximum dimensions 
of vessels that can be built on the seven remaining berths 
are all shown on Fig. 6. The three largest berths were de- 
signed for battleship construction and were therefore spe- 
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cially strengthened by timber piling, a fact which makes 
them quite suitable for the construction of the largest and 
heaviest merchant vessels yet contemplated. 

CRANES 

The crane equipment of a large shipbuilding yard is ob- 
viously a matter of the utmost importance, and this question 
was very carefully considered in laying out the Armstrong 
yard. The yard is at present equipped with nine electric 
traveling tower cranes, two of which are kept on each of the 
three jetties between the first four berths and another works 
on the fitting out dock. These cranes are designed to handle 
a load of 5 tons at a radius of 120 feet and a load of 10 tons 
at a radius of 60 feet. A clear lift of 90 feet above rail level 
is obtained. 

The hoisting speed for a 5-ton load is 100 feet per minute, 
and a 10-ton load is hoisted at half this speed; the racking 
speed with a 10-ton load being 75 feet per minute and the 
traveling speed 80 feet per minute. In slewing, the cantilever 
arm makes a complete revolution in 2 minutes and the slewing 
motion is fitted with a special form of friction drive designed 

Fig. 3.—Traveling Crane and Hydraulic Riveter 

FEBRUARY, 1921 

to absorb the shock to which the gearing might otherwise be 
subjected by a too sudden application of the brakes. 

In addition to the traveling tower cranes, each of the large 
berths is provided with four electric winches with blocks and 

Fig. 4—30-Ton Crane on Fitting-Out Dock 

Fig. 2.—Panoramic View of Armstrong Yard, 



MARINE FEBRUARY, 1921 

Showing Building Berths and Tower Cranes 

tackle for shell work, and the six smaller berths at the south- 
ern end of the yard are each equipped with 10 masts and 
derricks with one electric winch for every two derricks. Most 
of the derricks are intended for loads of 3 tons, but 5-ton and 
12-ton winches are provided here and there for specially 
heavy lifts. As shown in Fig. 6, a line of standard gage rails 
is laid between each of the smaller berths and 10-ton steam 
cranes operate on this line for general work. Seven of these 
10-ton steam locomotive cranes are employed in various parts 
of the yard and there are also one 7-ton and three 5-ton and 
two 3-ton cranes of a similar type available for general use. 
One large shunting locomotive and four crane locomotives, 
capable of lifting 3 tons at the end of the jib and 5 tons at a 
smaller radius, are also employed in the yard. 

OFFICES 

The general offices are situated in a central position near the 
main entrance from Church street, Walker. Structurally the 
building is interesting on account of the fact that, in order to 
economize space, it was constructed on the embankment, so 
that it is six stories high on the yard frontage and only two 
stories high on the main entrance frontage. The building is 
a reinforced concrete skeleton structure 230 feet in length, its 
width being 122 feet at the top and 38 feet at the yard level. 
The height of the yard front is 100 feet and that of the 
entrance front 42 feet. 

Entering the building through the main entrance a large 
model hall measuring 70 feet by 37 feet is first reached. To 
the left of this is the designing office, in which accommoda- 
tion for about 30 designers is provided. From the model 
hall a corridor leads into a longitudinal corridor giving access 
to a number of large offices for heads of departments. The 
floor above the main floor is occupied by drawing offices, 
tracing offices and photo-printing rooms. About 150 drafts- 
men and 35 tracers are normally employed. 

The floor below the main floor contains 30 offices occupied 
by overseers. 

Dining accommodation for the whole staff, numbering 
about 400, is provided on the next lower floor. A kitchen, 
very fully equipped with electric cooking appliances, is also 
situated on this floor and the arrangements are such that 
about 300 luncheons can easily be served simultaneously. 

_ The third floor below the main floor contains 14 offices oc- 
cupied by yard officials, and below this is a mezzanine floor. 

On the yard level the greater part of the floor space is oc- 
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cupied by the time office and the piece work office, but there 
are also a few offices for foremen and other rooms. 

PLATERS SHOP 

The most important of the shop buildings in the yard is 
undoubtedly the platers’ shop, which is the largest of its kind 
in the country. 

As shown on Fig. 6, the building is situated near the heads 
of the berths at the southern end of the yard and extends for 
nearly a quarter of a mile, terminating in front of the main 
office buildings. 

Between the platers’ shop and the embankment are the 
plate racks. Trucks containing plates are brought down the 
slope from the North Eastern Railway line by the yard loco- 
motives, which haul them along the tracks under the gantry 
shown on Fig. 5. The trucks are here unloaded by two over- 
head traveling cranes, the plates being sorted according to 

SSS 

Fig. 5.—Plate Racks 
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size and thickness and placed in the appropriate racks. These 
cranes, each capable of lifting a load of 10 tons and of travel- 
ing laterally at the relatively high speed of 200 feet per min- 
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and thence by means of the overhead cranes in the shop to the 
various machine tools. When the necessary operations are 
completed the plates are placed on railway trucks and hauled ute, allow the largest plates to be easily and expeditiously down to the berths by steam locomotives. 

handled. The crane rails, which are 48 feet 9 inches above 
the ground level, are supported on one side by the columns of 
the platers’ shop and at the other side by a special steel gantry. 
The total length of the gantry is 1,120 feet and the span is 
76 feet 6 inches between the centers of the crane rails. Two 
large pickling tanks are provided near the southern end of 
the plate racks. 

BUILDING 

The platers’ shop is a steel framed structure 1,200 feet in 
length and 150 feet wide, divided into three bays. The wing 
bays, it will be noticed, are each 52 feet in width, while ‘the 

ARRANGEMENT 

The layout of the shop is shown in Fig. 7. It will be 
noticed that the punching and shearing machines and other 
tools are arranged with ample space between them so that 
long plates can be operated on in one machine without inter- 
fering with the work at another tool. They are also, of 
course, arranged so that the various operations can be carried 
out in an-efficient sequence involving the minimum possible 
amount of handling. In general, the heavier work is done at 
the northern, end_of the shop, the whole of the southern end central bay is 46 feet wide. The shop is completely closed ‘in *.peing. used fér*work of a lighter character. The central por- on the sides with large sliding doors in convenient positions,’ 3 

so that work can be carried on in comfort in all weathers. 
The greater part of the roof and a considerable portion of the 
sides and ends are covered with glazing, the remainder being 
covered with corrugated sheets. This arrangement gives ample 
light in the daytime, as will be gathered from the interior 
views, and at night efficient illumination is provided by 
means of 2,000 candlepower half watt lamps. 

Motp Lort 
In an upper story at the northern end of the shop is situ- 

ated the mold loft, Fig. 8, which extends over the eastern wing 
bay and the central bay. The floor dimensions of the mold 
loft are 320 feet in length by 98 feet wide, and the height to 
the spring of the roof trusses is 18 feet 9 inches, while in the 
center the height is 28 feet. The sides and ends are covered 
with corrugated sheets and glazing and the roof is partly 
glazed and partly covered with slates. Special attention was 
given to the construction of the floor in order to ensure a per- 
fectly true surface, and for this reason specially selected 
Siberian pine was employed in planks 3 inches wide by 3 
inches thick. A series of benches is arranged along the 
whole length of one side of the loft for making molds and 
templates, and the work is further facilitated by the employ- 
ment of portable motor driven saws and other tools. The 
loft is well lighted both by day and by night, and in cold 
weather it is comfortably warmed by means of steam pipes. 

Leading from the mold loft at the southern end, and ex- 
tending over the central bay only, is a template storeroom 
measuring 35 feet by 80 feet. Access to the mold loft is ob- 
tained by a staircase 9 feet wide arranged in three flights 
having teak treads. 

CRANES 
The columns in the platers’ shop are spaced 80 feet apart 

to give ample room for handling large plates. These columns 
carry longitudinal girders which support the crane tracks and 
the roof principals, the latter being spaced 20 feet apart. 

There are three 10-ton electric, overhead, traveling cranes 
in each of the wing bays and two similar cranes in the cen- 
tral bay, the height of the crane rails above the floor level 
being 33 feet 4 inches in each case. These cranes are pro- 

ity atfon “of the shop, as will be noted from Figs. 7 and 10, is 
free-from"’machine tools, this portion being used for the lay- 
ing out of decks and bulkheads. 

Toot EquIrPMENT 

The tool equipment of the shop includes a variety of punch- 
ing and shearing machines disposed as shown in Fig. 7. They 
are designed to punch holes up to 1% inches in diameter 
through mild steel plates 114 inches in thickness or up to 1% 
inches in diameter through high tensile steel up to 114 inches 
thick. The smaller machines are capable of working on 
mild steel plates up to 1 inch in thickness. 

One of the machines is fitted with a manhole punch capable 
of cutting manholes up to 23 inches by 15 inches through 
34-inch plates. All the large punching and shearing ma- 
chines are provided with 8-ton cranes of 23-foot rake, while 
the smaller machines have 5-ton cranes of 20-foot rake at- 
tached. Plate straightening rolls, or mangles as they are 
termed, are provided of various makes and capacities, the 
largest a four roller machine capable of dealing with plates 
up to 12 feet in width and up to 2 inches in thickness. Each 
mangle is served by a hydraulic crane of suitable capacity— 
in fact, all machines in which work has to be supported dur- 
ing the machining process are fitted with self-contained 
cranes. 

In addition to the above-mentioned tools there are a num- 
ber of radial drills, plate edge planers, joggling machines, etc., 
which form part of the equipment of all modern platers’ 
shops and therefore call for no special comment. There are, 
however, a number of heavy tools which are worthy of more 
detailed treatment. 

One of the most important tools is the large plate bending 
rolls situated near the center of the shop. This machine has 
a clear width of 41 feet 6 inches between the housings and is 
capable of working high tensile steel plates up to 41 feet in 
length and up to 2 inches in thickness. The three rollers are 
of forged steel, the upper one being 21 inches in diameter 
and the two lower ones 161% inches in diameter. Each of the 
rollers is supported by three sets of roller bearings in addi- 
tion to the journals at the ends, the bearings being mounted 
on brackets bolted onto heavy steel plate girders, as shown in 

vided with independent motors for hoisting, traversing and Fig. 12. The upper roller and its supporting girder can be 
longitudinal travel, the speed of the latter being 250 feet per 
minute. This speed, it may be mentioned, has been found 
as high as convenient in view of the fact that plates up to 45 
feet in length have to be handled. Additional facilities for 
handling materials are provided by means of a large number 
of fixed hydraulic and hand operated cranes placed in con- 
venient positions in provimity to the larger machine tools. 

The usual method of handling plates is to lift them from 
the racks and bring them up to one of the sliding doors of 
the shop by means of one of the traveling cranes over the 
plate racks. They are then taken by one of the hydraulic 
cranes inside the shop to the straightening rolls, if required, 

adjusted vertically, to alter the radius of curvature of the 
work, by means of screws operated by two 35-horsepower 
electric motors and worm gearing, and the lower rollers are 
fitted with sliding bushes so that they can be adjusted laterally 
to suit plates of different thicknesses. The lower rollers are 
both driven by a single electric motor of 260 horsepower by 
means of spur gearing. All the gearing, with the exception 
of the two large wheels keyed onto the roller journals and the 
pinions which gear with them, is of cast steel with machine 
cut teeth. 

The main driving motor, which runs at 585 revolutions per 
minute, is of the totally enclosed, slip-ring type for three 
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Fig. 10.—Central Portion of Platers’ Shop, Used for Laying Out Decks and Bulkheads 
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Fig. 15.—Frame Shop, General View Showing Scrieve Boards 

phase current at 440 volts and 40 cycles. It is fitted with an 
electro-magnetic brake and is operated by a horizontal oil- 
immersed, drum type controller fitted with a hand wheel. The 
two smaller motors for raising and lowering the upper roller 
are of the same type but run at 765 revolutions per minute 
and they are operated by the vertical drum type controllers 
mounted on a platform on the right hand side of the machine. 
The three motors are of Messrs. Armstrong’s own manu- 
facture. 

The hydraulic crane serving this machine was supplied by 
the engine works department of the firm at Elswick. It is 
capable of lifting a load of 8 tons a height of 13 feet at a 
maximum radius of 30 feet and a minimum radius of 10 feet. 
The lifting motion is effected by a hydraulic cylinder and 
ram with 4 to 1 multipliying gear, and the slewing motion 
by a pair of cylinders with 2 to 1 multiplying gear. One of 
the two cylinders with 4 to 1 gear is also employed for racking 
the load along the jib. 

At each end of the shop are sets of high speed radial drills 
of a special design mounted on a bridge which runs on rails. 
The plates to be drilled are laid on bearers between the rails 
and one or more of the drills is traversed along the rails as 
the work of drilling proceeds. 

FRAME SHOP 

Most of the remaining buildings in the yard are situated at 
the northern end and are arranged with their greatest lengths 
at right angles to the fitting out dock. The largest and most 
important of these is a steel framed structure measuring 380 
feet long, 300 feet wide and 30 feet high to the eaves, and 
comprising the frame shop and anglesmiths’ shop. The lat- 
ter runs across the whole width of the building at the eastern 
end and is itself 80 feet wide, so that the frame shop is ac- 
tually 300 feet square. Fig. 14 shows the arrangement of 
the tools, cranes and other appliances in both shops. 

ANGLESMITH SHOP 

The anglesmiths’ shop contains two electrically driven 
pneumatic power hammers with a coal fired furnace between 
them; these are mostly used for drawing packings and similar 
work. There are a number of pot fires and anvils for angle- 
smiths’ work arranged in convenient groups along the center 
and down one side of the shop. Blast is provided by three 
electrically driven fans, which are designed to give an air 
pressure equivalent to a 22-inch column of water and deliver 
air to the fires through underground ducts. ‘These are ar- 
ranged so that air can be supplied to any one of the groups 
of fires independently of the other groups. 

At the northern end of the shop is a gas fired plate fur- 
nace, 10 feet 6 inches long by 6 feet wide, provided with 
bending blocks in front. Near this furnace is a hydraulic 
plate flanging machine having two 60-ton vertical overhead 
rams and a smaller horizontal ram for squaring up flanges, 
etc. The width of the gap from the centerline of the vertical 
rams to the body of the machine is 4 feet, and there is also a 
4-foot clearance between the table of the machine and the 
bottoms of the rams when the latter are at the upper end of 
their stroke. ; 

An 80-ton hydraulic press for flanging and pressing work 
is also located near the plate furnace. The large flanging 
machine is served by a 5-ton hydraulic crane and the crane 
equipment of the shop also includes another 5-ton hydraulic 
crane, used for handling heavy work from railway wagons, 
and a number of 10 hundredweight hand cranes serving the 
fires. One of these cranes is used in conjunction with an 
angle bending, cutting and straightening machine which is 
located as shown on Fig. 14. 

A considerable amount of electric and acetylene welding is 
carried on in this shop and a special bay is partitioned off 
at the northern end for this purpose, so that the autogenous 
welding practically forms a department by itself. 
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SCRIEVE BOARDS 

A considerable portion of the floor space in the frame shop, 
22,000 square feet to be exact, is occupied by the scrieve 
boards. On these boards the frames are laid out to full size 
for making the templates from which the set irons, or lines, 
are laid out on the bending blocks so that the frames may be 
bent to the correct form. Fig. 14 shows the relative positions 
of the scrieve boards, furnaces and bending blocks. 

FURNACES 

For heating the angle bars from which the frames are 
formed, two double ended bar furnaces, each 90 feet long by 
4 feet wide by 3 feet 6 inches deep, are provided, and there 
are also three plate furnaces, the largest of which will take 
a plate 36 feet long by 13 feet wide. These furnaces, it 
should be explained, are mainly employed for heating the 
plates for the stems and sterns of ships, but they also deal 
with any other plates which require furnacing. The doors of 
the large plate furnaces are fitted with hydraulic gear for 
opening and closing, and electric winches are provided for 
hauling the plates from these furnaces and the bars from the 

Fig. 16—View Across Smaller Building Berths 

bar furnaces. All the furnaces are gas fired, gas being sup- 
plied by four producers each capable of gasifying 10 hun- 
dredweight of coal a day. Steam for the producers is sup- 
plied by two vertical boilers. 

BEVELING MACHINE 

A beveling machine is provided at each end of the bar fur- 
naces for opening the angles of the frame bars so that the 
flanges conform with the line of the shell plating of the ship. 
These machines, capable of beveling angles up to 10 inches 
by 5 inches by 1 inch thick, are mounted on rails so that 
they can be moved into line with either furnace as required. 
The heated bars, after passing through the beveling machine, 
are placed onthe bending blocks, clamped at one end by iron 
dogs and bent to the curve of the set iron by means of portable 
hydraulic frame setters. When cold, the frames are tested 
against the curves set out on the scrieve board, and, if neces- 

sary, returned to the bending blocks for adjustment. 

MacHINE EQUIPMENT 

The machinery equipment of the shop includes a number 
of punching and shearing machines, angle cutters, manhole 
punches, drills, saws, etc., most of which are arranged in the 
center of the shop as shown on Fig. 14, but two sets of plate 
bending rolls for forming masts and other tubular work of 
this class are situated in the southwest corner near the plate 
furnaces. A.portion of the shop alongside the scrieve boards 
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is occupied by a hydraulic riveting plant, the arrangement 
of which is similar to that at the heads of the building berths. 
There are also a tool smithy and an electric welding bay in 
the shop. Two of the plate furnaces are served respectively 
by 8-ton and 5-ton hydraulic cranes of Messrs. Armstrong’s 
own design and construction and which are similar in every 
way to those already mentioned when dealing with the platers’ 
shop. Overhead runways of 30 hundredweight capacity are 
provided for conveying frames between the bending blocks 
and scrieve boards, but work is also handled by the yard 
locomotive cranes. The angles required in the frame shop 
are stored in angle racks on the northern side of the building, 
the racks being served by a 5-ton electric overhead crane of 
120 feet span. A hydraulic angle bar shearing machine and 
a planing machine for angles are provided in convenient 
positions near the racks. 

SEQUENCE OF WORK 

The general sequence of work through the frame shop is as 
follows: ‘The bars are taken from the racks and marked off 
for punching, and after punching and joggling are taken to 
the furnaces; then, after bending on the bending blocks, they 
are conveyed to the scrieve boards for trial and, if correct, the 
ends are faired and the frames delivered onto the berths by 
rail. | 

FRAME PUNCHING SHOP 

Additional facilities for frame work are provided in the 
frame punching shop. This building, which, as shown on 
Fig. 6, is situated at the southern side of the frame shop, 
measures 130 feet by 45 feet and is specially arranged for 
punching and joggling both frames and deck beams. ‘There 
are three machines in the shop—a double ended duplex punch 
and two Lambies’ patent jogglers. The machines are ar- 
ranged so that two sets of men can work independently of 
each other, and this allows four frame furnaces to be kept 
going continuously. Overhead runways will be used for han- 
dling the frames in this shop and also for conveying them to 
the frame shop in which they will be bent and tried on the 
scrieve boards as mentioned above. 

Drck BEAM SHOP 

At the western end of the frame shop, and in close prox- 
imity to the railway tracks on which materials are brought 
into the yard, is a long, narrow building used for the prepara- 
tion of deck beams. This building is actually 270 feet long 
by 35 feet wide. The rolled steel sections from which the 
beams are formed are unloaded from the railway trucks and 
passed into the shop at the northern end by means of loco- 

They are then marked off, punched and 
beveled, or bent, as required, and delivered directly onto the 
berths from the other end of the shop. The building is 
equipped with a duplex punching machine and a hydraulic 
cropper, but the most interesting tool in the shop is the 
Arthur’s patent bending machine. 

This machine is capable of admitting beams up to 15 inches 
in depth and is sufficiently powerful to form the usual deck 
camber of 4% inch per foot on bulb angles, bulb tees, chan- 
nels, zees and other sections up to 13 inches deep. Lighter 
sections can, if required, be bent to a much smaller radius; 
for example, bulb angles up to 9 inches deep can be bent cold 
to a radius of 6 feet, and 6-inch bulb angles can be bent to a 
3-foot 6-inch radius. ‘ 

(To be continued.) 

AN INFORMATIONAL SERVICE CONCERNED WiITH METALS 
AND ALLoys.—An Alloys Research Association is being 
formed with the aid of the Research Extension Division of 
the National Research Council, Washington, D. C., with an 
Alloys Informational Service as the first step. This is to 
be co-operative on the part of those interested in metals and 
their alloys. 



Fig. 1—S. S. Samaria, Built by Cammell Laird & Company, Ltd, Birkenhead. From an Original by A. J. W. Burgess, R. I. 

The New Cunarder Samaria 
Transatlantic Passenger Steamer Built 
by Cammell Laird and Company, Ltd. 

HE Samaria, launched from the shipbuilding yard of 
Messrs. Cammell Laird & Company, Ltd., Birkenhead, 

on November 27, will in her construction and fitting-out 
represent the latest development of the art of shipbuilding. 
In both respects she will possess features which set up a 
new departure in Atlantic travel from the point of view of 
the comfort and convenience of passengers. 

THE OLD AND THE NEW 

The launch of the Samaria from this famous yard, takes 
us back to 1882, for the only previous association between 
the present builders and the company from the point of view 
of actually building a ship. It was in that year that Messrs. 
Laird Brothers built the Cephalonia, an iron screw steamer 
which proved such a successful unit of the company’s Boston 
service. The Cephalonia had a length of 440 feet 6 inches, 
breadth of 46 feet 3 inches and a depth of 36 feet. Her 
gross tonnage totalled 5,517, and her compound engines 
developed 4,000 indicated horsepower and a sea speed of 13 
knots. These dimensions, together with the figures of the 
old Samaria, built in 1868 (length 311 feet, beam 39 feet, 
depth 28 feet 3 inches, 2,574 gross tonnage, horsepower 1,590 
and speed 11 knots) make an interesting comparison with 
those of the ship under review and reveal something of 
the progress made during the last fifty years in ship con- 
struction. 

PRINCIPAL DIMENSIONS OF NEW Samaria 

Wenethwovetal Wes vayer vor rerecitelainereloretellevedate wsielayare 623 feet 9 inches 
Length between perpendiculars ....................04. 600 feet 
Breadthemoldecimmn- eer re tran corey evens aicvenst 73 feet 6 inches 
Depthwmoldedutomsheltemndeckwmer ee rerner erie cine 45 feet 
Gross TOMES: 4 oo decane cect cds COMOROS OE ern eita ee 21,000 
Se, Gucadl) Gao ceodAAoMeenetts o uno OR CR ROA Ueonme nos 16 knots 
Accommodation for nearly 2,600 passengers, made up of 336 

first class, 340 second class and 1,504 third class. 

NEW FEATURES 
In the matter of passenger accommodation the Samaria 

will include features which hitherto have not been introduced 

in a vessel of her size. Garden lounges for the sole use of 
saloon passengers and a verandah café for second-class pas- 
sengers set up a high level of luxury which will appeal to the 
Atlantic traveler. ‘ 

The various public rooms have been so designed that they 
all lead from the main staircase, which forms itself into an 
imposing central hall. The great oval lounge, with its deli- 
cate Chinese designs, will, undoubtedly, prove a favorite 
resort of the Samaria’s saloon passengers. The drawing and 
writing room also will maintain the high standard of cosiness 
attained in the Samaria’s design. These public rooms will 
have small subsidiary rooms or alcoves which, while forming 
part of the general ensemble, will maintain a certain sense of 
privacy. A feature of the dining saloon will be the separate 
tables for two and four persons or small parties. This is 
applicable both to first-class and second-class passengers. 
In the Samaria, too, it will be found that a successful effort 
has been made to provide third-class passengers with every 
degree of comfort. For all classes of passengers the con- 
struction and design of the Samaria ensure considerable 
space, both open and covered, for promenading, exercise and 
various games. 

PASSENGER ACCOMMODATION 

The public rooms will include: 
Saloon— 

Dining Room. 
Lounge. 
Smoking Room. 
Drawing and Writing Room. 
Garden Lounges. 

Second Class— 
Dining Room. 
Drawing Room. 
Smoking Room. 
Verandah Cafe. 

Third Class— 
Dining Rooms. 
General Room. , 
Smoking Room. 
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Fig. 2—Turbines and Reduction Gearing, Upper Casing Removed 

The extensive passenger accommodation of the Samaria will 
extend over seven decks. The refinement with which the 
scheme of decoration is to be carried out to the smallest detail 
is in keeping with that high standard which has caused 
Cunard liners to be regarded as models of artistic taste. In a 
word, the interior of the Samaria will be that of a new Cunard 
floating hotel, and her exterior that of a staunch and steady 
ocean liner—a worthy successor to a long line of vessels 
whose names have been world-famous. 

TURBINES 

Each of the two sets consists of one high pressure and one 
intermediate pressure turbine driving in tandem one pinion 
and one low pressure turbine driving the other pinion of the 
first reduction gearing and then through the second reduction 

gearing to the main shaft. Compound astern turbines are in- 
corporated in the exhaust casings of the intermediate and low 
pressure ahead turbines. The high pressure turbines are sup- 
plied with superheated steam and the low pressure turbine 
exhausts to the main condensers, which are suspended directly 
below the turbines and are designed for a high vacuum. The 
turbine must, of course, revolve at a comparatively high speed 
in order to operate most economically, while the rate of revo- 
lution of the propeller should be considerably less. This 
result is achieved by the double-reduction gearing. 

O1L FUEL 

The Samaria, too, is the largest liner to be designed and 
built on the Mersey for the burning of oil fuel. Not only does 
a certain weight of oil have a greater heating value than a 

Fig. 3.—Turbines and Reduction Gearing Assembled 
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similar weight of coal, but it occupies less space and requires 
infinitely less attention. In addition, bunkering can be ac- 
complished more simply and rapidly, the wear and tear on 
the boilers is less, and as the oil fuel can be carried in the 
ship’s double bottom, unusually spacious passenger accommo- 
dation and cargo holds are available. 

PROPELLER REVOLUTIONS 

In the case of the Samaria the propeller revolutions at full 
power will be about 90 per minute, corresponding to a speed 
of 2,750 revolutions per minute for the high and intermediate 
pressure turbines and 1,770 revolutions per minute for the 
low pressure turbines. They will develop 13,500 shaft horse- 
power, the two shafts driving the ship at 16 knots. 

ELECTRO-HyDRAULIC AUXILIARY MACHINERY 

The auxiliary machinery of the Samaria provides yet an- 
other example of the very modern improvements and features 
which will be found in her construction. The arrangements 
for the rapid and efficient handling of cargo are of a very 
complete nature. Numerous steel derricks and cargo spaces 
are placed at each hatch and electro-hydraulic variable speed 
gear winches are fitted throughout. The boat winches, cap- 
stan, windlass, warping winches and steering gear are all 
operated on the electro-hydraulic principle. There is thus a 
complete absence of big steam pipes running fore and aft in 
the ship interfering with promenade and accommodation 
space. 

Two large sets of turbo-driven generators are to be in- 
stalled to supply power to the electrical appliances of the 
ship and an oil driven emergency dynamo is installed on 
a Bmadecks 

GyYROSCOPIC COMPASSES 

A wireless equipment of great power is installed. Gyro- 
scopic compasses are provided for navigating the ship as 
well as patent standard compasses. The gyro is a remarkable 
invention. While the master compass is fixed on one of the 
decks below, there will be three separate controlled compasses 
on the bridge. Its great advantage is that unlike other com- 
passes it is independent of magnetic north and requires no 
adjustment. 

Lifeboat accommodation for all persons on board is pro- 
vided and Welin’s patent quadrant davits are fitted, together 
with electro-hydraulic boat winches, for the rapid handling 
of the boats. 

OTHER APPLIANCES 

The Samaria will pass the survey of the British Board of 
Trade and American authorities in all respects as a passenger 
steamer, and the watertight subdivision of her hull and de- 
tails of her construction and equipment are in accordance 
with the International Convention Regulations for safety of 
life at sea. The doors in the bulkheads are operated by hand 
gearing of the Stone Lloyd hydraulic system, and above the 
bulkhead deck screen bulkheads are fitted to prevent the 
spread of fire. 

The system of forced lubrication installed ensures a thor- 
ough supply of oil to the mechanical gearing and bearings 
and has been devised to meet the most modern requirements. 
The main thrust blocks which are of the Michell type are 
also supplied with forced lubrication. 

The propellers have cast steel bosses with separate blades 
of manganese bronze. All the steel forgings for the turbine 
rotors, gearing and line shafting have been supplied by the 
Sheffield works of Messrs. Cammell Laird and Company, Ltd. 

There are three double ended and three single ended cyl- 
indrical marine type boilers supplying steam at a pressure 
of 220 pounds per square inch, and fitted for burning oil 
fuel on the Howden-Wallsend system. ‘The double ended 
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boilers each have eight furnaces and the single ended boilers 
four; Schmidt’s smoke tube type of superheaters are fitted. 
The installation is supplied with high class auxiliary ma- 
chinery, including Messrs. Weir’s latest closed feed system 
for dealing with the feed water, turbo-driven main feed pump 
and turbo-driven main circulating pumps. A number of 
motor driven pumps for general purposes are also fitted. 

THE NEw SHIPBUILDING PROGRAMME 

The Cunard Line suffered heavy losses through the nefari- 
ous German submarine warfare. Not less than fifteen vessels 
of the Cunard fleet were lost, equal to 56 percent of the total 
tonnage. No time has been lost by the company in repairing 
this deficit, and today thirteen new ships, representing nearly 
a quarter of a million tons, are under construction. ‘They all 
represent in their design, both structural and fitting out, the 
very latest improvements of naval architecture. They are 
all to be built to burn oil fuel. 

Two of these steamers will be in commission in January 
and February respectively. ‘The Albania (12,000 tons), 
which will carry cabin passengers only, after making her 
maiden voyage in the Liverpool-Canada-New York service, 
will return direct to London and take her place in this popu- 
lar Cunard passenger service from the Metropolis to Canada 
and New York. The other ship, the Scythia (21,000 tons), 
a sister ship of the Samaria, will take her place in the Cunard 
Liverpool-Canada-New York service, calling at Queenstown. 

The Tyrrhenia (16,000 tons) is expected to take her place 
in the company’s passenger service early next summer. The 
remaining vessels will take the water in the near future. They 
are the Franconia, Laconia and Servia (each 600 feet long) ; 
the Alaunia, Andania, Aurania, Ausonia, Ascania, Antonia, 
all of which will be 520 feet in length. ‘These vessels, with 
two exceptions, take the names of former vessels of the 
Cunard fleet and include some which distinguished them- 
selves on war service and were lost through enemy action. 

Weights of Various Plumbing Fixtures 

Weight 
17 by 19-inch enameled lavatory, with two fau- 

CH, (AIO AG| MAMA, oo ococcaedccccsd0se 72 pounds 
SHOE DA tld, WAtln WALS> oo oc0c0cccponn06 295 pounds 
Flat back lipped urinal with fittings......... 40 pounds 
Shower over bath tub, including curtain, curtain 

ring and shower head, pins and hold-back 
GUE: ho Gis eiein Oe Ee cae cone Ceo 9 pounds 

20 by 24 by 12-inch galvanized or enameled 
cally Gual, Tytlh TEZs 6 odco65005 00ac000e 74 pounds 

20 by 30 by 12-inch galvanized or enameled 
ealllasy Swale, WAIN TRAS7> 0 ooo546900000800000 94 pounds 

34-inch brass faucets, compression or self- 
GOMNG os oaccocaasoodee yee Anis Bisio eile 1 pound 

TNGTINSR RNS G5 hg Beton e oe ree hed mac 17 pounds 
Syphon jet closet bowl with seat and cover 

HOOTMT ATIC E Mewaeesoe chcnertarats tye, onpbstesera ie 80 pounds 
at shaveley earl, woe) Gepaoccovadeapssonowe yor 21% pounds 
20=inch nickel plated towel rack. ....:.....-. 1 pound 
PrResseGl Buss) GORD GIN. od oddce0c0sb0d00duH 7 ounces 
Combined sponge and soap holder........... 11% pounds 
ATO: INES WHA WRIKYES Goococou0bse0eea 46 pounds 
Galley jour, Zaindn6oococcdvosnessoonese 17 pounds 
Galley jour, ZVbANN. ooccccccgoconbanebe 26 pounds 
Galley jour, Zain. ooccqacsoacdounobccc 91% pounds 
Galllay jours, ZYAaIMN, 6 g0500s00880 5005008 15 pounds 
ID iMRI COOKS, IHWKO WESo oo oadcdscooddo0 5 pounds 
Pays INGIGEES - 54 olgaols lo wooe oq oldue SUNS pitt 8 ounces 
Showensheadmo-in chtyserparile iter teciern= alii: 2 pounds 
Mitroe, IGsirdn lor AOS, 6565e6e00006000 9 pounds 
Miter, Itsarndn lo AAs cocaccucocesods 11 pounds 



Passenger and Freight Steamship Aeolus 
General Information 

New York and South America, 
passenger and freight. 

Service: 

Builder: F. Schichau, Danzig, Germany. 
Reconditioned by Baltimore 
Dry Docks & Shipbuilding 
Company, Baltimore, Md. 

Owner: United States Shipping Board. 
Allocated to Munson Steamship 

Company, New York. 

Characteristics 
Length, overall........580 feet 107 inches 
Length between per- 

pendiculars....... 561 feet 5/16 inch 
Breadth, molded...... 62 feet 4-1/16 inches 
Depth, molded........ 39 feet 4-7/16 inches 
Draft, loaded, summer...... 30 feet Y%4 inch 
Dratte.s1ig Htaeye tec epee nie rere ey ee ae 
IBIOGKSCOCLICTen La ee ean 0.748 
Midship section coefficient............ 0.965 
Longitudinal coefficient ............. 0.773 
Specdloadedseknotsaeeeere eee eer 15% 
Cruising radius, nautical miles. .....16,000 
Isbaehatbbayeay oan cM ean Bowe seme Transverse 
Class ....A1 American Bureau of Shipping 

Tonnages 
(In tons of 2,240 pounds) 

WV ean OF ING so occcccocscocc000 000000 
“*Weight of Propelling Machinery...... 
DeadweichtalCapacityen enemas 11,205 
Displacement 

(In tons of 100 cubic feet) 

Gross register 12,642.63 
Net register 6,992.00 
“Weight of Hull includes Hull Proper, Hull Fit- 
tings, Equipment, and Outfit. 

**Weight of Propelling Machinery includes En- 
gines, Boilers (Wet), Shafting, Propellers, and 
Machinery Space Auxiliaries. 

Canal Ratings 
(In tons of 100 cubic feet) 

Gross Net 
SHS cat Mate R er gt Naeger aE ae rR EL TIS 
Bpanamatery ccc noe 15,041.14 9,569.30 

Complement 
Deckxoticersans eee ee 5 
IDECICKe Wien Ce rere ee 48 
IDA CUNT. 6 coda 0coccccccdengnecec 5 
ISTEP GROW o 00 00 node co od odoocoucconc 52 
Purser’s and steward’s department..... 134 

Total officers and crew.......... 244 
First-class passengers. :.............. 194 
Second-class passengers.............. 176 
Third-class passengers............... 104 
Fourth-class passengers....... Se GOOSB OLS 

Motalainassencershe eee eee 474 
Motalacomplementssaeeeeeee eee 718 

Handling Equipment 
No. Type Capacity Length 

Masts 2 Pole 160 
feet above 
Ls Wo IL 

Derrick posts 2 24 feet 
above deck 

Booms 20 3 Tons 
Discharging Capacity....210 tons per hour 

Deck Machinery 
Steering Gear.....Brown steam tiller with 

telemotor control. 
Bais uit Clark-Chapman Co. 
RI oe Clark-Chapman Co. 

.........German make 

Windlass (1) 
Capstans (4) 
Winches (14) 

Life Saving Equipment 
Lifeboats No. Type Length 

2 Open 20 feet 
I “ 20 “ 

oT a 26 
12 Desked A 

* Motorboat. 

Propelling Machinery 

Boilers 

Nii De Ti aiicacs cc ee eee 7 
Type........5 Dbl. Ended; 2 Single Ended 
eno he Single 10 feet 3 inches 

Double 20 feet 6 inches 
Width or Diameter........14 feet 2 inches 
Furnaces..3 in each S. E.; 6 in each D. E. 
I ibT A Menwetens ec SAA ae eee eel Op outa Oil 
Di aii ye ere ee on ene Natural 
Total heating surface, square feet.. 25,833 
Total grate surface or furnace 

V.OlUnTet aati: 697 square feet 
Swmedneate, Geereas IP .ccdccacccogu00d0000 
Working pressure, pounds per 

ToC HAIN Godosscdesco socacdocs 220 
Normal fuel consumption: 

IPP CE, WDBSsco0ccc ccc 0c vaeue 115.8 
Per horsepower hour, pounds. ...1.20 

Normal steam production: 
Per hour per pound of fuel. .12.95 lbs. 
Total per hour ..........140,000 lbs. 

Engines 
Nim De aaeeenanican ec eee ECR 2 
Type. .Quadruple Expansion Reciprocating 
SHB coon 28.05 inches, 41.34 inches, 59.55 

inches, 84.27 inches X 53.75 inches. 
Horsepower, normal.......... 9,000 I. H. P. 

MESON oooococccccecoodcus 

Propellers 
INumibe Reach eer ancar tale eee eee 2 
AN es nooo ceone 4-bladed, built-up, bronze 
WVieiorh tiem nirainein ictal 35,400 pounds each. 
IDJETENSISY Goes cosa seeeeo: 17 feet 9 inches 
Pitch: Systeme con eats 20 feet 3 inches 
RED: ei VIR erence trom eet 81.50 
Projected area 
Developed area 

oA ORCON aC 69.12 square feet 
Sudo ere 80.4 square feet 

Auxiliary Machinery 
Refrigerating Machinery 

2-60 Ton each. Frick CO2 Compressors 
2 Evaporators 
2 Condensers 
2 Brine Pumps 71% inches x 10% inches 

x 10 inches. 
2 Circulating Pumps 
2 Drinking Water Pumps 

Machinery Space 

Condensers...2 Main; total cooling surface 
12,044 square feet; 4834 tubes, 34 inches 
dia., 13 feet 414 inches long. 

vy aporatonsneeeemen 2-40 ton Row & Davis 
IDEN. coco oocaces I-40 ton Row & Davis 
Filters....1 Aerating, 30 inches x 30 inches 

Row and Davis 
1 Feed Water, 5 inches—Row & Davis 

Feed water heater... .1-2 pass Row & Davis 

Pumps 
2 Main circulating, 48 inches impeller, 

18 inches suc., 18 inches disch., engine 
834 inches x 1334 inches x Io inches 

2 Main air, plunger type, 24 inches x 
25 inches : 

1 Aux. air, 10 inches x 20 inches x 16 
inches, V. S., Worthington 

2 Sanitarv 61% inches x 25 inches 
2 Bilge, 614 inches x 25 inches 
1 Fire, 12 inches x 14 inches x 12 inches, 
~V. D., Worthington 

2 Feed, 18% inches x 13% inches x 24 
inches, V. S., Worthington 

t Fuel Oil Transfer, Epping-Carpenter 
4 Fuel Oil Service, Dean 

Oil heaters 6-18-inch steel, White 
Electric Equipment 
Generators. .1-100 k.w. Turbo-Gen. Electric 
Radioe ere. shee eee 2 K. W. Marconi 

Holds 
No. Length Hatches 

Taser es aoe 30/0” 10'0” x 11/0” 
2 AGA. = Ape 47'6” 15/0” x 16/0” 
Bh ones ts: eae 47'6" 22'6” x 16/0” 

Capacities 
Cargo Space Bales, 

Compartment Cu. Ft. 

INOWRERELO lds. S eee eee eee 16,555 
INowm2Gilol di «case eee eee 33,950 
Nokg3MEloldl :;. Geena ee rene 30,444 
No. 1 Lower ’Tween Deck ........ 8,470 
Ne QA * u e 17,124 
No. 3 s Sot OO ee 18,836 
No. 2 Upper “‘ DIMER en ene us 17,692 
NO 3 © PN Ace aba G 18,936 
IN@ 2 Elaten Wesimlke .oo5500600000¢ 3,220 
Noe FoR NV a oct pee Ma ee mee 2,558 
No: 3 © eel ge Ot SIAN cree Os 3,856 
NO 4 al FOURS ER ae a rae 3,871 
NO 3  * Bede aa eos Ue 5,542 
NO, @ Sid Oy 4 cru aaa nts 3,978 

Mota). scewracn wee 191,041 

Refrigerated Space 
Compartment Cu. Ft. 

No. 4 Lower ’T'ween Deck ........ 6,090 
NO § © iw ee ee 12,804 
NO © © fe Deal tenuis ales 12,317 
No. 5 Upper ‘“ SES | peepee I4,1I5 
IN@, © F En BY etc mcarte 12,918 

Total Ref. Cargo Space..... 58,244 

Refrigerating Space for Ship’s Use 

No. 4 Upper "Tween Deck.... 8,783 

Total Refrigerated Space.... 67,027 

Bunkers 
(Compartment) Cu. Ft. *Bbls. *Tons 

No. 1 Dbl. Bottom P. & S. 1,650 294 
No. 2 << ee ee 4,020 716 104 
No, @ & 6 6,636 1,182 172 
IN@, cb 2 sé Ff, 9,728 1,732 252 
No: 51 < se Ss 9,898 1,762 258 
IN@ GO & <2 ss 9,428 1,680 244 
No. 1 Deep Tank ae 53,810 9,584 1,398 
Ne Q © a G 48,377 8,616 1,257 
N@ 8  & SS se 51,390 95152 1,334 
No. 4 Wing ‘“ S 8,588 1,530 224 
No. 5 Settling Tanks ‘ 14,156 2,522 368 
No. 6 Wing ss s 8,166 1,454 212 

Total 225,847 40,224 5,866 
*38.5 Cubic Feet per Ton; 42 gallons per barrel 

Tanks 
——Tons.—_, 

(Compartment) Cu. Ft. F. W. . W. 
ihorem nea keehan caer 7,239 201 207 
No. 7 Dbl. Bottom P. & S. 4,446 124 
N@ & & $ sé 3,268 90 
No Y & ‘§ ay 8,554 98 
No. 10 < « cs 4,944 1388 
No. 11 “ &e ‘ 3,107 86 
ANinse leteeile Werle oo o0g000 5,085 141 145 
No. 7 Wing Tank P. & S. 6,280 174 
Na O_o Gi G 8,156 226 
No. 9 Deep ss “ 22,486 623 
No. 10 “ oe “se 16,150 449 
Gravityaebanks eee 3872 9 

Total 85,037 2,361 352 

43. 
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A Cubist Ship 
ae steamship Newton, which has recently passed 

through the hands of the refitting gangs of the Erie 

Basin plant of the Robins Dry Dock and Repair Company, is 

one of the new ‘cubist’? boats turned out on a straight line 

method. This ship is peculiar in that she has vertical sides 

down to a bilge which is cut off at an angle of about 45 de- 

grees. The bilge plate is carried flat and lapped onto the 

side and bottom plating. 
The upper knuckle which is produced by this method of 

construction is carried forward into a ‘‘chime’” or sharp 

knuckle which is allowed to die away as it approaches the 
stem. ‘The after end of the bilge is carried along in the same 

Fig. 1.—The Flat Bilge Plate of the Newton Ends Forward in a Chime 
Which is Carried Well Toward the Stem 

manner as forward, only the knuckle fades into the “run” of 
the ship and appears to be swung in an upward curve to meet 
the other side of the shell plating, aft of the rudder, in a sharp 
line. 

To add to the odd outlines of the vessel the stern is cut 
square off at right angles to the’centerline. This gives a sec- 
tion resembling a triangle, except that the sides of the ship 
being slightly ‘“‘flared” the side of the triangle are not really 
straight lines. 

The bows of the ship are quite shipshape, and above water 

Fig. 2.:—Bilge Keels Were Fitted to the Flat Diagonal Bilge Plate of 
the Newton When Undergoing Repairs 
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Fig. 3—Simplified Methods of Fabrication Were Used on the Newton 
to the Fullest Extent. Ventilator Hoods, Lower Masts and Other 
Fittings Were Made With Square Corners or Knuckles for Ease in 
Workmanship. Only the Cargo Booms and Topmasts Retained a 

Round Section 

there is nothing to indicate anything out of the ordinary in 
the construction of the boat. The flat bilge strake of plating 
is secured at the butts by outside straps. Masts and other 
deck erections are also square in section and the same idea of 
ease in fabricating the material is held in the deck houses and 
other deck fittings. 

The Newton has been overhauled, as considerable of her 
shell plating was in need of fairing and renewing. A great 
many plates were either faired in place, removed and faired, 
or else entirely replaced with new plates. 

The yard workmen have one specially good job to their 
credit on this work. A portion of the lower end of the stem 
had to be replaced, and as a new casting would require con- 

ENGINEERING FEBRUARY, 1921 

Fig. 5—To Avoid a Long Delay in Securing a Casting the Black- 
smith Shop Obtained a Heavy Ingot and Used a Steam Hammer in 
Working Out a Dished Plate of the Required Shape for a New Shoe 

siderable time for a new pattern, casting, machine shop work, 
etc., the blacksmiths were called upon to see what they could 
do. The result was they secured a large ingot, worked it into 
the shape required and the whole job was ready for the work 
of installing in place Within a very short time. 

The rudder plate was faired and all sea connections over- 
hauled while the ship was in dry dock. Some deck damage 
was repaired, as the rail and stanchions on the port quarter 
were broken. Two of the lifeboats were sent ashore for re- 
newals of some broken planks. The tail shaft was drawn 
while in dock and the old propeller was unshipped, sent on 
deck and the spare one shipped in its place. 

All ballast and peak tanks were tested for watertightness 
and any loose rivets found in the hull plating were removed 
and new ones driven. 

Fig. 4.—The Peculiar Style of Framing of the Newton is Shown by This View of the Stern, the upper Knuckle of the Bilge Being Carried 

In to the Run and Meeting the Other Side Plating on the Centerline of the Ship 



Fig. 1.—Sketch of United States Scout Cruisers Nos. 4 to 13, Inclusive 

New Scout Cruisers of Immense Engine Power 
The new United States light cruisers now under construction will be the most 

effective scouting vessels ever built by any nation. They will be swift enough to outrun 
anything afloat. large enough to keep their speed in heavy seas, roomy enough to rush de- 
tachments of marines to “trouble spots,’ and powerful enough to overwhelm de- 
stroyers and other light craft. 

ITH a length of 550 feet, a beam of 55 feet, a dis- 
placement of 7,100 tons, a maximum speed of 35 

knots, and a complement of 330 officers and men, the new 
scout cruisers for the United States Navy carry twelve of the 
new 53-caliber 6-inch guns, mounted in turrets located for- 
ward and aft, and also have torpedo tubes and anti-aircraft 
guns. Light but efficient vertical and horizontal armor pro- 
tects the machinery spaces. A new feature, never before in- 

corporated in any ship of the powerful military type, is the 
complete equipment on each ship for launching and operating 
four hydro aeroplanes. 

Ten vessels of this class are called for on the present pro- 
gramme, and of these, three—the Omaha, Milwaukee and 
Cincinnati—are near completion at the yards of the Todd 
Dry Dock and Construction Company, Tacoma, Wash., and 
will be commissioned in the near future. 

THE PROPELLING MACHINERY 

Interesting as these vessels are as naval units, they are per- 
haps even more so from the standpoint of steam engineering, 
since each is to be driven by geared turbines having a total 
capacity of 90,000 horsepower. Never before has so large an 
amount of power been installed in so small a space. 

Each ship has four 22,500-horsepower cross-compound 
Westinghouse turbines, and each turibne is geared to a pro- 
peller. The turbines for the two center propellers are placed 

together in an engine room located well aft, and the turbines 
for the wing propellers are placed in a second engine room 
farther forward, with the boiler rooms between the two engine 
rooms. 

Each turbine consists of a high pressure and a low pressure 
element which drive the propeller through a common gear. 
The high pressure element consists of two rows of impulse 

Fig. 3.—Sections Through Engine Rooms 

blading followed by reaction blading. A special belt of this 
reaction blading is used only when running at low speeds and 
is by-passed for operation at higher speeds. The low pressure 
element, which normally receives steam from the high pres- 
sure element and discharges it into the condenser, has reac- 
tion blading only. Both elements are rated at 11,250 horse- 
power each, and either can be used independently in case the 
other is out of service for any reason. 

An astern turbine, consisting of two rows of impulse blad- 
ing, is incorporated in each low pressure element. When 
supplied with the same amount of steam as for full ahead 

TP 
dis S0ILER BOILER 

room ROOM 

Fig. 2.—Arrangement of Propelling Machinery 
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Fig. 4.—Low Pressure Rotors 

operation, the astern turbines can develop 30 percent of the 
full ahead power and can drive the ship at about 20 knots. 

MAIN GEARS 

The reduction gears are of the Westinghouse floating frame 
type. Each has two pinions, one for the high pressure and 
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Fig. 5.—Gear Wheels 

from 12 to 35 knots, but as only a relatively small amount of 
power is needed for low speeds, small auxiliary turbines are. 
used for cruising purposes. There are four of these cruising 
turbines per ship and each consists of a single row impulse 

Fig. 6—High Pressure and Cruising Turbines With Covers Removed 

one for the low pressure rotors, and a single gear wheel con- 
nected to the propeller shaft. The speed reduction ratio is 
about 7 to 1 and is effected in a single step. 

THE CRUISING TURBINES 

The main turbines can propel the ship at speeds ranging 

wheel and can develop 420 shaft horsepower at 6,000 revolu-. 
tions per minute. Each cruising turbine is mounted on an ex- 
tension of the case of a main high pressure element and can be 
coupled to the high pressure rotor through a gear giving a 
speed reduction of about 6 to 1. The mechanical line-up is, 
therefore: Cruising turbine, cruising gear, coupling, main 

Fig. 7—Low Pressure Turbine With Covers Removed 
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high pressure rotor, main low pressure rotor, main gear, pro- 
peller shaft. ‘ 

The steam first passes through the impulse blades of the 
cruising turbine, then through the reaction blades of the 
cruising belt of the main high pressure element, then through 
the remaining reaction blading of both elements, and finally 
into the condenser. With this arrangement a maximum of 
1,000 horsepower can be obtained from each of the four 
turbines. ‘The cruising speeds range from 12 to 15 knots, 
with excellent steam economy over the entire range. 

The coupling that connects the cruising turbine with the 
rotor of the main turbine is operated by means of a hand lever. 
To connect a cruising turbine when the main turbine is in 
operation, the former is brought up to speed and the latter 
slowed down, until a synchronizing device indicates that the 
two are operating at the same speed, when the connection can 
be made with safety. 

Special care is taken to prevent the cruising turbines from 
overspeeding either when operating under their own power or 
when accidentally left connected to the main turbines and 
driven by them. A flyball governor controls the throttle to 
each cruising turbine and also, through a relay, the governor 
valve of the main turbine. If the cruising turbine operates at 
10 percent overspeed, this governor cuts off the steam to both 
turbines. If this governor should fail to operate at 12 percent 
overspeed, an emergency stop cuts off the steam to the cruis- 
ing turbine and disconnects the coupling. 

AUXILIARIES 

Westinghouse air ejectors and air separators are used to 
maintain vacua of over 29 inches specified for these turbines. 
The condensate is handled by four Westinghouse turbine- 
driven centrifugal pumps, each with a maximum capacity of 
900,000 pounds of condensate per hour at a head of 65 feet. 

National Foreign Trade Council 
EALIZING probably more keenly than ever before the 
imperative necessity of a permanent foreign trade as a 

stabilizer of American production, the country’s exporters 
will doubtless attend in exceptional numbers the eighth annual 
convention of the National Foreign Trade Council, scheduled 
for Cleveland next May. The efforts of the convention will 
be directed toward securing more definite and aggressive co- 
ordination of the varied foreign trade activities and to rein- 
force them with the decisive co-operation of the various gov- 
ernmental agencies. Incidentally, it is non-partisan and non- 
political. 

The annual conventions are much in the nature of an an- 
nual review of the Council’s activities in investigating and 
advising on all phases and movements of national importance 
that make for an increased volume in the nation’s export 
business. They are really concentrated training schools in 
foreign trade relations and conditions wherein the attendance 
is treated to the experiences and best advice of the men who 
stand highest in the export field, who know its every angle 
and are qualified best to speak with authority. They assemble 
the best and most enterprising business brains of the country. 

American industrial production during the last ten years 
has experienced a wonderful and unprecedented growth. 
Stimulated during the war period by an exceptional foreign 
demand, manufacturing plants generally increased their pro- 
ducing capacity far beyond their normal requirements. In 
many instances today their purely domestic trade falls short 
of consuming their output, with the result that America is 
more than ever facing a situation where it is imperative that 
we become a nation of world traders, if our industries are to 
continue in active operation and our prosperity as a nation is 
to endure. It is a radical departure from former conditions. 

In the old days the American manufacturer, generally 
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speaking, was content with his domestic trade. He lookea 
to the foreign markets only in periods of overproduction or 
depression at home. Under those conditions he shipped his 
surplus stock abroad with selling instructions and made the 
best of a bargain that usually was unsatisfactory. His inter- 
est in foreign trade naturally was not overly keen. He made 
no effort to extend his foreign acquaintance and connections. 
For years our exports, chiefly promoted by the larger indus- 
trial interests, averaged but a trifle in excess of 7 percent of 
our production. 

Under the stimulus of a war-made foreign demand Amer- 
ican exports increased from less than two and one-half billions 
in 1913 to more than eight billions in 1920. The remarkable 
period of prosperity that attended this revolutionary condition 
fully awoke the American manufacturer to the tremendous 
possibilities of a well-developed and permanent foreign trade. 
But out of it all grew no really definite and lasting foreign 
connections for the great majority of those who profited chiefly 
from munition making. It is this class of manufacturer who 
should be most keenly interested in the problems that will 
come up for discussion before the next National Foreign 
Trade Council convention. 

NECESSITY FOR FOREIGN TRADE 

In his address before the recent annual meeting of the 
Council in New York, James A. Farrell, chairman, particu- 
larly stressed the need of a permanent foreign trade. ‘In 
practically every business,” he said, “there is a part of the 
production, roughly estimated as the last 20 percent, which 
cannot remain unsold if the first 80 percent of the sales are to 
prove profitable. Remove this last 20 percent and the whole 
operation ceases to show a profit. So it is with the productive 
capacity of the United States: a certain volume of foreign 
sales must be maintained or the industry of the country will 
suffer throughout.” 

Mr. Farrell declared further that the recent industrial 
slowing up might have been avoided “had our producers 
shown more desire to add the demands of an understocked 
world to those of the local markets of the United States.” He 
held it imperative to the continued prosperity of America that 
every manufacturer engage in export business and allocate 
some definite portion of his output to foreign trade. That 
the convention will resolve for more active governmental co- 
operation was foreshadowed in his statement that “other na- 
tions, older in the field, control cables, coaling stations, har- 
bor and terminal privileges, banking facilities and railroad 
and shipping systems. It is doubtful whether private Ameri- 
can enterprise can at this late date obtain similar facilities 
unaided.” 

With the. industrial interests of Europe rapidly becoming 
rehabilitated and our exports on the decline, it behooves 
American industry to make speedy and exceptional effort to 
keep alive the friendly relationships formed when the world’s 
markets were open to our products. A dependable foreign 
trade will provide a highly beneficial vehicle for carrying any 
line of manufacturing over periods of dullness at home, per- 
mit increased output and insure the plant constant operation, 
while enabling a lowering of overhead charges and making 
possible the manufacture of goods at a lower price through 
increased production. These are problems certain to come 
before the Cleveland convention for exhaustive discussion. 

The Cleveland convention committee of fifty is officered as 
follows: Samuel Mather, Pickands, Mather & Company, 
honorary chairman; E. R. Fancher, governor of the Federal 
Reserve Bank; Myron T. Herrick, prresident the Society for 
Savings; Henry Howard, the Grasselli Chemical Company; 
William P. Palmer, president the American Steel & Wire 
Company; and Ambrose Swasey, president the Warner- 
Swasey Company, honorary vice-chairman; and H. F. Sey- 
mour, the Columbian Hardware Company, executive chair- 
man. 
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Ferris Type Wooden Hull Proves Efficient 
Lumber Carrier 

BY JOHN J. MUIR* 

N the early part of this year Albert Schubach, of Seattle, 
Wash., in conjunction with other Seattle capitalists, pur- 

chased a Ferris type wooden hull from the United States 
Shipping Board Emergency Fleet Corporation. It was de- 
cided to equip the vessel in the most suitable and up-to-date 
manner as an efficient lumber carrier. This work*was put 
in the hands of the Grays Harbor Motor Ship Corporation, 
Grays Harbor, Wash., under the supervision of Captain W. 
A. Magee, formerly district manager for the Seattle district 
of the Emergency Fleet Corporation for the hull and equip- 
ment, while the installation of machinery and boilers was 
under the direction of William Macdonald, formerly senior 
performance engineer for the Seattle district of the Emergency 
Fleet Corporation. 

This article is only intended to cover the installation of 
the machinery and boilers and the arrangement of quarters 
aft, as this type of hull has already been described in this 
magazine. ‘There is therefore no need of giving a detailed 
description of its construction here. Suffice to say that the 
hull was built by the Grant-Smith Porter Company at their 
yard in Aberdeen, Wash., and the high class quality of the 
hulls turned out by this concern is sufficient guarantee that 
the construction of the hull of the Forrest King is first class in 
every respect, both as regards workmanship and material. 

PRINCIPAL DIMENSIONS 

The dimensions of the vessel, which has been given the 
highest class at Lloyds for wooden vessels, are as follows: 

Wengthwonwloadmwaterline=eeEEeeeeeeeEeereeeree 267.6 feet 
JByReRVahd a, Sooo a Bones Cea Mesa ec ne ae 46.2 feet 
Drepin Oss, lollelsy Goomomeuon ome de smcles beeen ae 24 feet 
Deadweight capacity on 23-foot draft..........., 3,500 tons 
Cirossmenecisteredimtonnaceen eee eee ren 2,420.45 
IN@t REgisioredl COMPARES o6005000n0cnneeanuuaces 1,722 

New ARRANGEMENT 

The Ferris type hulls were originally designed for the en- 
gines and boilers to be placed amidships, but in the Forrest 
King the propelling machinery is placed as far aft as pos- 
sible, an arrangement which permits of the stowage of the 
largest possible cargo of lumber both in the holds and on 
deck. Fig. 1 shows the new arrangement of machinery spaces 
and quarters aft and also a typical set of indicator cards. 

The engine and boiler room crews’ quarters are all located 
aft on the main deck, and the navigating officers’ quarters are 
located aft on the boat deck. Seamen’s quarters, as well as 
the lamp room and paint and oil rooms, are located in the 
topgallant forecastle. 

The compactness and accessibility of the quarters is note- 
worthy, particularly the handiness of the galley to the mess 
rooms and officers’ dining room. 

MAIN PROPELLING MACHINERY 

The main engines, made by the Nordberg Manufacturing 
Company, of Milwaukee, Wis., are standard Shipping Board 
design, vertical triple expansion, with cylinders 19 inches, 
32 inches and 56 inches diameter by 36 inches stroke. As 
already stated, they have been placed as far aft as possible, 
but a short intermediate shaft is provided, so that the pro- 
peller shaft can be drawn in to allow of a new propeller 
‘wheel being fitted. By removing the thrust block as well as 
the short intermediate shaft, the propeller shaft can be drawn 
inboard altogether without disturbing any part of the main 
engines. 

*Member American Society of Mechanical Engineers, Seattle, Wash. 
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The air pump and circulating pump are independent of 
the main engines, the former being a Blake-Knowles 10-inch 
by 18-inch by 18-inch by 12-inch twinplex vertical pump and 
the latter a 10-inch centrifugal pump fitted with high and low 
suctions anda 6-inch bilge suction. 

ENGINE Room AUXILIARIES 

All auxiliaries exhaust into the condenser, and when work- 
ing cargo’in port all winches and auxiliaries exhaust into the 
condenser. 

There are two 10-inch by 6-inch by 12-inch duplex pumps 
installed as a sanitary and fire pump respectively, and the 
piping is so arranged that either pump can be used as a cir- 
culator or air pump on the condenser, thereby avoiding the 
necessity of operating the main air pump and circulating 
pump when working cargo in port. 

Two 10-inch by 6-inch by 12-inch Blake-Knowles vertical 
simplex pumps are fitted as main and auxiliary feed pumps 
respectively and discharge through independent pipe lines 
direct to the boilers or through the Reilly feed water heater. 
The feed and filter tank is of 800 gallons capacity and fitted 
with automatic control for the feed pumps. All drains from 
traps and auxiliaries are carried back to the filter tank.- 

A 16-ton Reilly evaporator of the submerged type is also 
installed for feed water make-up. The independent bilge 
pump is a 6-inch by 534-inch by 6-inch duplex. 

BOILERS 

The main boilers, two in number, made by the Pacific 
Steel & Boiler Company, of Tacoma, Wash., are also stan- 
dard Shipping Board design, watertube type. They are de- 
signed for 200 pounds steam pressure and fitted with Tracy 
steam purifiers. The boilers are operated under natural 
draft and are equipped to burn oil, the Coen direct pressure 
system being installed with four burners to each boiler. This 
type of watertube boiler was fully described in the January, 
1920, issue of this magazine and was also the subject of a 
very exhaustive paper presented by Messrs. F. W. Dean and 
Henry Kreisinger at the annual meeting of the American 
Society of Mechanical Engineers in December, 1919. This 
paper gave a complete description of the boilers as well as 
tabulated results obtained during exhaustive tests. The 
boilers are placed on the main deck, the stokehold floor being 
made watertight and placed 18 inches above the deck. This 
allows all the waste water from washing out the boilers to be 
delivered overboard, thereby preventing flooding of the deck 
or engine room. 

FueELt O1t System 

There are four fuel oil storage tanks in the hold below the 
boilers having a combined capacity of 1,116 barrels. In 
addition to this there are four fuel oil tanks amidships having 
a combined capacity of 1,836 barrels. Settling tanks of 50 
barrels’ capacity each are placed on the port and starboard 
side respectively on the main deck aft of the stokehold. A 
6-inch by 534-inch by 6-inch Blake-Knowles duplex pump is 
installed for transferring the fuel oil from one storage tank 
to another or from storage tank to settling tank.‘ The duplex 
fuel oil pumps are in duplicate and the piping is so arranged 
that they can act as transfer pumps in case of necessity as 
well as discharge the oil to the burners. The oil manifold, 
arranged so that ot] may be drawn from or discharged into 
any of the storage tanks, is placed in the engine room with 
valves for each tank accessible from the starting platform. 
The filling pipe and valve are also attached to this manifold. 

There are six powerful steam winches installed for han- 
dling cargo and a steam windlass on the forecastle deck for 
handling the anchors. There is also a double cylinder steam 
capstan aft. 

The double cylinder steam steering gear is the type made 
by the American Hoist and Derrick Company, St. Paul, 
Minn., and operates the rudder by a geared quadrant fitted 
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with shock absorbers. This steering gear is operated by shaft 
control from the wheel house on the navigating bridge. There 
is also a right and left hand screw hand steering gear on the 
poop deck which can be quickly connected up in the event of 
the steam gear getting out of order. 

The electric light plant is a 10-kilowatt direct connected 
set made by the Engberg Electric Works, St. Joseph, Mich., 
and the refrigerating: plant i is a l-ton capacity machine made 
by the Frick Company, Waynesboro, Pa. 

When loaded with 1,500,000 feet of lumber and drawing 
22 feet 9 inches forward and 23 feet 3 inches aft the Forrest 
King averaged 9.7 knots at sea, the main engines making 91 
revolutions per minute and indicating 1,342.97 horsepower..- 
Under these conditions the consumption of fuel oil was 113.8 
barrels in 24 hours. This is equivalent to a consumption of 
1.18 pounds of fuel oil per developed indicated horsepower, 
per hour, including all auxiliaries, assuming the oil to weigh 
8 pounds per g gallon. 
King can be classed as one of the most efficient and eco- 
nomical installations of her class afloat. The machinery in- 
stallation is very flexible, all emergencies and contingencies 
being carefully considered and fully provided for, while at the 
same time the number of auxiliaries is reduced to a minimum. 

Commander Gatewood Discusses Ship 

Repairs With Seagoing Marine 
Engineers 

T a recent meeting of the Ocean Marine Engineers 
Beneficial Association, No. 80, in New York, Com- 

mander R. D. Gatewood, director of construction and repairs 
of the United States Shipping Board, delivered a lecture on 
the problems which are now confronting the Shipping Board 
and steamship owners with regard to the excessive cost of re- 
pairs on American ships, both at home and abroad. Com- 
mander Gatewood was introduced by Captain C. A. Mc- 
Allister, U.S.C.G. (retired), vice-president of the American 
Bureau of Shipping, who called attention to the fact that not 
only are ship repairs costing 50 percent more than the entire 
cost of wages of officers and crew every month, but that this 
expense item amounts to approximately six times the cost of 
repairs on similar British ships each month, and that it lies 
within the power of marine engineers to eliminate much of 
this waste. Commander Gatewood’s remarks were in part 
as follows: 

If we build ships at outrageous prices and have to pay 
interest on that price, we cannot make any money and we 
cannot keep our place on the sea. We get the same freight 
rates that everybody else gets. We must make money lke 
other people, and people are not in the shipbuilding business 
for their health or for pleasure; they are in it to make money. 

Again, if we have excessive repair bills we cannot make 
more money than-a country that does not have such excessive 
repair bills. When I get a repair list from a chief engineer 
I want to feel that it is a repair list that represents the ab- 
solutely necessary work on that ship; not merely what is de- 
sirable, but what is really necessary to have done—work that 
he cannot properly do himself. 

In the first place, we want to stop the alterations on our 
ships. At present the alteration bill is more than 40 percent 
of our total expenses. For the year ending June 30, 1920, 
the combined alteration and repair bill amounted to the out- 
rageous sum of $85,000,000. If this sum is divided by the 
number of ships and by the number of repairs and. changes, 
it is apparent how absolutely problematical it must be for us 
to operate in competition with Norwegian, British and Japan- 
ese ship operators. Alterations must not even be asked for 
except when they are absolutely essential. 

The second thing we want is to do our own repairs in our 
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own yards with our own workmen. We want to do as little 
as we can elsewhere. For the two years during the war that 
I was in charge of the repair shops at Panama there passed 
through the Isthmus many large Japanese ships that were on 
very long voyages. During that time these Japanese ships 
never asked for as much as a bolt or a nut or a stick of wood. 
Not a single repair did the Japanese ships ask of the facil- 
ities at Panama. They had breakdowns, of course, but when 
anything went wrong they repaired it on the ship, or if they 
could not do that they waited until they got home and then 
had the repairs made. If they can do this, we can, but we 
are not doing it! Our repair bills abroad are outrageous. 

A third thing we want to do is to put our repairs on a 
basis of competitive bids. If the chief engineers will send 
in their repair lists complete and not come through later with 
a lot of extras, these lists will be gone over carefully and the 
needs of each one of the items discussed with the engineers 
and the necessary work promptly attended to on the basis 
of competitive bids. ‘The work will be submitted in con- 
tracts to all the reliable firms in the various ports. We will 
let the best man get it and see that he does his work as it 
should be done. 

In that connection we have two very important rules to 
apply: First, get your repair list in and get it in complete. 
Let it cover everything that is needed for the voyage. There 
is nothing more discouraging or unsatisfactory than to get a 
repair list and then another and another and another. The 
firm that gets the first repair list simply charges for the ex- 
tras as much as it likes. In order to effect any economy, the 
complete repair list must be made up at one time. Next, the 
engineers must help us get what we are paying for. We can 
have all the inspectors in the world, but they cannot do half 
as much as the chief engineer who has to stay up nights when 
something goes wrong with the ship at sea. I would rather 
have the O. K. of the chief engineer than of anyone else. If 
you will help us in that respect we will undertake to give you 
the best service in the world. If you find a repair plant that 
does not give good quality and will not be reasonable, let us 
know about it and we will get after that repair plant and 
they will not have an easy time of it. 

The fourth thing, which lies more heavily on my mind 
than anything else and for this reason I am reserving it for 
the last, is the amount of work that should be done by the 
ship’s force. There is going on in the repairs of our fleet 
a most discouraging, a most unfortunate, condition that is 
growing worse instead of better as regards the amount of 
work that is done by the ship’s crew. I do not ask you to go 
back to the days when almost everything needed was done by 
the ship’s crew, which worked twelve to fifteen hours a day 
doing it. All that we are looking for is what is reasonable on 
the part of efficient men who are interested in the efficient 
management and operation of the machinery of the vessel in 
their charge. If you could see some of the items that come in 
to us, you could hardly look one another in the face. You 
simply could not do it as Americans and efficient engineers. 
When you submit a repair list, be sure that there are no items 
in it that are your own jobs or that are jobs which could and 
should be done by your own crew. 

These four points I want to emphasize as strongly as pos- 
sible. I have no control over the last, other than to appeal to 
the respect of the conscientious chief engineer which should 
prevent any unreasonable item being presented that ought to 
have been done by the ship’s own force, but I do have some 
control over the others, and if you will help me (and you can, 
enormously, because your engine room repairs cost over 70 
percent of the total cost of repairs) and tell others with whom 
you may come in contact I will be most grateful to you. If © 
you will report all bad jobs there will be less and less trouble 
and I will give you all the time and attention that a man can 
possibly give you. In return, please help us along the lines 
that I have mentioned. 



“Economy, Economy and Yet More Economy” 
Existing Conditions Make Economy in Ship Operation Imper- 
ative—Operating Costs and Repair Bills Must Be Cut Down 

BY “OLD SCOTCH” 

HILE claiming no patent right nor even original 
thought on the subject of economy in shipbuilding 

and ship operation, the writer can at least claim for the past 
ten years many contributions on this very important subject 
in the columns of MARINE ENGINEERING. During our past 
four years of national ‘“‘jag” in shipping matters, but little 
attention has been paid to any of these preachings: they 
have figuratively been ruthlessly brushed aside by such re- 
marks as ‘No time now for tight-wadism,” if such a term 
may be used. 

Now, however, we find the subject uppermost in every- 
body’s minds, and it is acutely present in all dissertations 
on national, state, municipal and private affairs. The first 
period of the “morning after’ is running true to form, as 
evidenced by the many good resolutions we are considering 
and adopting. Also, like our prototype, the reforming 
“‘souse,’’ we are showing tendencies of going to extremes in 
our wild endeavors at reformation. 

EXTREME MEASURES IMPRACTICAL 

If you do not think so, just read the Washington des- 
patches containing information of the intent of certain con- 
gressional committees to cut off all appropriations for the 
Shipping Board activities, both building and operating. Of 
course, our national lawmakers are not going to take such 
a radical step, as it would leave all our shipping activities 
on their beam ends, but such propositions as have been made 
are indicative of the extremes to which we, as a nation, are 
at least considering in the wild scramble to remedy the 
shortcomings of several years’ profligacy, in a few months of 
acute reformation. It’s a good sign nevertheless that out of 
it all will come considerable reductions and economizing 
in our national expenditures for shipping and other func- 
tional activities of Government. 

The officials managing Shipping Board affairs are now 
thoroughly aroused to their task, and decreasing expenditures 
for repairs and operations tell the tale of their efforts. The 
present Director of Construction and Repairs, Commander 
Gatewood, has called conferences of the leading operators 
and repair men in New York and vicinity and urged their 
hearty co-operation in cutting out needless and wasteful 
expenditures on the Government fleet. He has been promised 
their assistance, as they recognize in his efforts a sincere 
and earnest endeavor on the part of the Government to in- 
troduce rigid economies in its fleet of Shipping Board vessels, 
still the predominating part of our merchant marine. 

THE DEPRESSION IN SHIPPING 

Already we are beginning to reap some of the bitterness 
of the intense rivalry we must meet on the seas. The mere 
fact that many of our sea going craft are tied up to the 
wharves and idle is not so discouraging in itself, as the daily 
press advises us that we are not alone in having idle ships. 
All other maritime nations are having the same depressing 
experience. The most disturbing indication is the fact that 
one of our large oil companies has recently found it necessary 
to tie up some of its American and British case oil carriers 
plying to the Orient, because Japanese ships can carry these 
cargoes and make a profit at a freight rate less than the 
actual. cost of transportation on the American and British 
ships, which have been engaged in the same trade. It must 

not be assumed that this condition of affairs is going to con-- 
tinue indefinitely, for if it should, we might as well go out= 
of the ocean carrying trade at once. It must, however, bring: 
acutely to our thoughts the reasons and remedies for this’ 
state of affairs. None of us will be willing to admit that 
in normal times the Japanese can build ships so very much 
cheaper than the Americans and British, handicapped as 
they are, in costs of material and less efficiency of the labor . 
entering into the construction of their vessels. 

EXCESSIVE OPERATING Costs 

Such a great discrepancy in the freight rates between the 
vessels of these three nations must largely be accounted for 
in the operating costs. Fuel, canal and port charges will 
be the same for all vessels, so that the great advantages must 
lie in the lesser costs of wages, food and repairs on the 
Japanese vessels. We can never expect nor do we desire that 
wages of American officers and men shall be reduced to the 
level of that received by the Asiatics, and this item must be 
compensated for in “adjustments” .made possible by our 
Government in some preferential treatment of its merchant 
marine. The costly items of repairs and upkeep are prob- 
ably the most serious with which we have to contend, and 
this largely resolves itself to the question of relative efficiency 
of engineering personnel. 

The writer recently was informed by a former official of 
the repair shops maintained by the United States at the 
Panama Canal that, in the course of several years’ observa- 
tion of the craft of all nations using the Canal, while Ameri- 
can and British ships were the most frequent patrons, he had 
yet to witness the expenditure of a single dollar for repairs by 
any of the numerous Japanese ships which passed through. 
this great waterway. While this fact speaks volumes for 
the efficiency of Japanese engineers, it also points out to us 
where a decided reform can be made on our own ships, and 
which possibly may be of sufficient import to account largely 
for the present condition in freight carrying herein cited. 

ECONOMIES IN SHIP REPAIRS 

_ Great economies have already been made in the cost of 
repairs on our ships, but further economies can and must be 
made. While it has been quite popular to speak of the 
rapacity of repair men in our American ports, and to the 
lax methods of the operating personnel on our ships, the 
fault is not entirely with these two classes by any means. 
One of the most important elements in the cost of repairs is 
the supervisory force, that is the inspection and specification 
writing people, upon the theroughness of whose work the 
expense of making the repairs very largely depends. Super- 
ficial inspection and indefinite specifications have been and 
are still very great sources of wasting money for shipowners 
in the matter of repairs, and immediate reforms along those 
lines are paramount. 

It is so easy for a man writing specifications to use broad 
general terms such as “Main feed pump to be thoroughly 
overhauled and put in first-class working condition,” “‘Steer- 
ing engine to be overhauled and made to operate successfully 
with the vessel at full speed,” ‘Port forward boiler to be 
repaired and made tight under steam at working pressure,” 
etc., etc., and then conclude with that old-fashioned glitter- 
ing generality ‘‘All parts repaired under these specifications 
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must be made to operate to the entire satisfaction of the 
inspecting officer: any omissions from these specifications 
necessary for the successful completion of the repairs enu- 
merated must be furnished by the contractor.” 

The inefficient and lazy man writing such specifications 
lies back in his office chair, with the snug satisfaction that 
he, at least, has performed his function and has protected 
the shipowner in every way possible from the “rapacity” of 
the contractor. Anything that he, in his wisdom, has failed 
to include in his literary effusion will have to be furnished 
by the “party of the second part,” at his own expense, the 
latter “his” being the meek and lowly contractor. 

Let us look on the side of this “party of the second part.” 
In making his estimate, he must, in the case of the feed pump 
for example, provide against almost any condition which may 
arise when the pump is taken down, and for the whim of 
the inspector who will pass on the work. What is the result? 
The contractor, to protect himself against these contingen- 
cies, must name a figure which will cover anything that 
might arise in connection with the proper functioning of 
that particular pump in the tests which will be given it, under 
the broad terms of the loosely drawn specifications. Can 
you blame them? 

How much better and less expensive it would be for the 
inspector or specification writer to go over that pump with 
one of the ship’s engineers familiar with its delinquencies 
and find out definitely just what ails it. If a new piston 
rod is needed for one of the steam cylinders, say so, and give 
its material and size or other means for identifying just what 
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is to be done and no more. If new valves are said to be 
needed on the water end, find out just how many new ones 
are needed, or what repairs are needed to make the old ones 
function properly. Many and many times, I dare say, in 
the past few years it would have been much cheaper to have 
purchased and installed a brand new pump or other small 
auxiliary than it would have been to make these “general 
repairs” specified by incompetents. 

Competition for business nowadays has largely done away 
with “gouging” on the part of the contractors for ship repairs. 
Any one of them, I feel assured, would rather bid on work 
where it is specifically stated just what he is required to 
do in definite terms which need no discussion as to their true 
intent and meaning. No honest contractor, and my experi- 
ence with them leads me to believe that the great majority 
of American ship repair men come under that category, 
wants to be under constant suspicion that he is unduly 
profiting on the American merchant marine. He must, 
however, protect himself from losing money, and if he has 
to deal with loosely drawn specifications, it is not his fault 
that he does look after his own interests. 

Times like we are now passing through have a wonderful 
chastening effect on all of us. We now have time to con- 
sider our efforts carefully and to introduce reforms that have 
heretofore been neglected in the days of “easy money.” If 
we all, individually, take these opportunities to mend our 
ways, we can as Americans keep our ships sailing the high 
seas in competition with any and all our competitors. But 
without strict economy we will run a losing race. 

How United States Government Reorganization 
Will Affect the Merchant Marine 

BY WALDON FAWCETT 

During the closing days of 1920, there was enacted by the Congress of the United 
States a legislative measure that will have lasting influence of wide scope upon the 
American merchant marine, and, more specifically, upon the governmental agencies that 
have contact with shipbuilding and shipping interests. Briefly, the law lately placed 
upon the statute books paves the way for a complete reorganization of the executive 
branch or administrative system of the United States Government. At least a year will 
ensue ere tts effect will begin to be transmitted to the indusry, but ultimately the conse- 
quences, direct and indirect, will prove of moment. 

S may be surmised, the organization of a joint commis- 
sion of the United States Senate and House of Repre- 

sentatives to bring about a reorganization of the alministra- 
tive branch of the national government injects a new element 
into the proposal, already reported in these columns, to abol- 
ish the United States Shipping Board and vest the control of 
governmental shipping and shipbuilding property in a De- 
partment of the government, headed by a member of the 
Cabinet. The authorization, in general terms, for an over- 
hauling of the machinery of the government does not specify, 
as part of the programme, the elevation of the structure of 
the Shipping Board to departmental status, but, obviously, 
with the spirit of reorganization in the air, the proposal for 
the transformation of the Shipping Board will receive more 
attention than it could gain as an isolated enterprise. 

Especially is there opportunity to urge that a merchant 
marine department be instituted, inasmuch as sponsors of the 
idea have never contemplated a mere change of name for the 
Shipping Board, but rather an amalgamation that would asso- 
ciate with the organization now known as the Shipping Board 
all the existing bureaus and agencies of the government. hay- 

ing to do with maritime affairs. This idea of co-ordination 
and consolidation establishes a bond of sympathy between 
the special merchant marine project and the general pro- 
gramme of administrative reorganization. The underlying 
purpose of Congress in the planned shake-up at Washington 
is to put an end to the ever-increasing and expensive duplica- 
tion of government work. And the remedy is expected to be 
found in a “boiling down”’ that will dispense with the super- 
fluous. 

DUPLICATION OF GOVERNMENT WorRK 
Shipping and shipbuilding men have probably had com- 

paratively little knowledge or first-hand experience with 
duplication of government work, because this evil has not 
been flagrant in their sphere. Indeed, the movement to gain 
better status for Uncle Sam’s merchant marine annex has 
been prompted not so much by internal conflict or duplica- 
tion of effort as by the conviction that it would be advan- 
tageous if the federal forces of the merchant marine could, at 
all times, have representation in the Presidential Cabinet and 
a voice in the councils where are formulated our national 
policies. But while there is little “doubling” in service of the 
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merchant marine, the evil has grown to flagrant proportions 
in other governmental quarters, as is not unnatural, perhaps, 
seeing as how there has been no revision of the organization 
chart since the government set up in business. 

Statistics compiled some years ago indicated that if the 
United States Government was operated as a large private 
business is conducted there could be a saving in operating 
expenses approximating one million dollars a day. An esti- 
mate made a few weeks ago places at $500,000,000 per an- 
num the saving that will be possible under a proper consoli- 
dation and elimination of governmental activities. Aside 
from the sheer waste that results from obvious duplications 
of effort, there is the further consideration that overlapping 
jurisdictions by many governmental agencies as now consti- 
tuted has resulted in friction that in some instances has im- 
peded progress. 

CONCENTRATION OF GOVERNMENTAL MARITIME AGENCIES 

Whether or not the joining of the whole broad issue of 
governmental organization results in the creation of a new 
executive department with the functions or structure of the 
Shipping Board as a nucleus, it is a foregone conclusion that 
the shake-up will result in a regrouping of the federal agen- 
cies that have contact with shipping. That is to say, if none 
of the existing agencies be absorbed or supplanted, at least 
there will be realinement. Every tentative plan of govern- 
ment reorganization that has been put forward in Congress- 
ional circles contemplates a new line-up of the maritime agen- 
cies of the government. 

Assuredly there has been need for selective association, 
dating from the days before the Shipping Board was even 
thought of. No other great industry and instrumentality of 
public interest has had its governmental agencies so scattered 
and isolated. There has been effort, partially successful, to 
be sure, to concentrate in the Department of Commerce the 
institutions that deal with maritime responsibilities. In con- 
sequence, we find in this executive division the Bureau of 
the Census, Bureau of Standards, Bureau of Fisheries, Bu- 
reau of Lighthouses, Coast and Geodetic Survey, Bureau of 
Navigation and Steamboat Inspection Service. However, 
there is yet room for closer affiliation in the interest of inter- 
dependent efficiency, as witness the fact that Coast Guard is 
under the jurisdiction of the United States Treasury, the Mis- 
sissippi River Commission and the Board of Engineers for 
Rivers and Harbors are under the War Department, the Navy 
Department has the Hydrographic Office, and the storm fore- 
casting service, that is essentially for the benefit of maritime 
interests, is in the province of the Department of Agriculture. 

CO-OPERATION DESIRABLE 

As has been said, every tentative proposal for the readjust- 
ment of the federal administrative machinery recognizes that 
the interests of the merchant marine and of the nation’s water- 
borne commerce require consistent affiliation in behalf of 
team-play. Thus, the programme worked out by Senator 
Medill McCormick, of Illinois, proposes to make of the exist- 
ing Department of Commerce a comprehensive clearing house 
for shipping and commercial interests, and to that end would 
transfer to that department the Weather Bureau, the Patent 
Office, the Coast Guard, Hydrographic Office, Naval Ob- 
servatory and the inland and coastwise waterways services 
now within the jurisdiction of the War Department. Another 
suggestion, born of the present agitation, calls for the con- 
solidation of all the ‘“engineering’’ activities under one ad- 
ministrative organization. The outstanding objective, how- 
ever, is the reduction to a minimum of the independent bu- 
reaus of the government which have multiplied extravagantly 
in recent years. And it is just this aspect of the undertaking 
that renders it certain that question will be raised whether 
the Shipping Board should be allowed to preserve its indi- 
viduality. 
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CENTRALIZATION OF PURCHASING POWER 

One assured feature of the scheduled reorganization of the 
government will communicate its revolutionary influence 
widely in shipbuilding and ship supply circles. This will 
consist of a centralization of governmental purchasing power, 
in the train of which will come standardization of govern- 
mental specifications. It is stated that,as matters now stand, 

no less than seventy different governmental agencies have au- 
thority to requisition or purchase supplies. As many ship- 
builders and marine outfitters can testify, this has resulted in 
confusion and a woeful lack of standardization. Also, as has 
been spectacularly demonstrated by recent happenings in the 
coal market, the condition has permitted one branch of the 
government to bid against another, to the demoralization of 
the commercial market. There is a feeling in Congress also 
that it would be an excellent idea if the project for a central 
purchasing agency could be balanced by a plan for a central 
salvage bureau that would undertake the orderly disposition 
of all surplus government property. It is claimed that with 
such a clearing house functioning intelligently it would be 
possible in many instances to divert equipment and supplies 
unneeded in one quarter to other federal institutions where 
the material could be used to advantage, thus saving money 
for the government and at the same time avoiding unneces- 
sary derangement of the commercial market. This question 
is, of course, one that is just now acute in shipbuilding and 
maritime outfitting circles owing to the activities of the Ship- 
ping Board in offering for sale surplus materials of various 
kinds. 

EcoNoMy AND EFFICIENCY 

The impending reorganization of the administrative ma- 
chinery of the government will not only result in greater co- 
hesion of merchant marine activities, but, in furtherance of 
ideals of economy and efficiency, contemplates more compact — 
facilities of administration. Indeed, in the discussions inci- 

dent to Congressional action providing for reorganization, the 
Shipping Board’s and Emergency Fleet Corporation’s ex- 
pansive offices were cited as a shining example of waste and 
extravagance. As an “exhibit” in proof of the charge, there 
has been prepared an itemized statement of the rental pay- 
ments of the Shipping Board for quarters in privately owned 
buildings in Washington’ and Philadelphia. 

For the office building located at 1319 F street, N. W., 
Washington, D. C., the Shipping Board pays an annual 
rental of $51,261. For the adjoining building at 1317 F 
street, likewise used for office purposes by the Board, there is 
paid annually $35,018.40. In addition to these rented build- 
ings in Washington the Shipping Board now pays for rented 
quarters in Philadelphia $70,000 for the building at 329 
South Broad street, used for offices, but in part subleased 
to other tenants; $275,000 for the building at 140 North 
Broad street, used for offices, but in part subleased to other 
tenants; $95,000 for the building at 921 Delaware avenue, 
subleased to other tenants, and $32,000 for the building at 
253-255 North Broad street, now subleased to other tenants. 
Congressmen who are keen for concentration and consolida- 
tion argue that the entire staff and complete files of the Ship- 
ping Board and Emergency Fleet Corporation could be ac- 
commodated in the huge building at Washington, erected 
during the war to provide quarters for the temporarily ex- 
panded Navy Department, and that this removal, in addition 

to placing the merchant marine institution in close contact, 
as it should be, with the Navy Department, would stop the 
rental of $86,279.40 in Washington and the rentals in 
Philadelphia, which aggregate $472,000, and all of which 
would fall upon the government should the tenants who are 
now subleasing from the Shipping Board elect to vacate. 

RETRENCHMENT 
With our eyes turned upon the financial side of the govern- 

ment’s activities in the merchant marine field, it is fitting to 
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mention that Congressional effort for a shake-up in Shipping 
Board policies and practice will not even wait upon the re- 
organization that is promised in the future. A spirit of in- 
sistence that the Shipping Board shall contribute its full 
share to the immediate retrenchment of government expenses 
-has been manifest in Congress this winter in connection with 
‘the making up of the governmental expense account for the 
fiscal year 1922. Officials of the Shipping Board have been 
mercilessly cross-examined by the Committee on Appropria- 
‘tions of the House of Representatives, which is charged with 
the duty of framing the ‘supply bills,” and as a result of the 
inquisition the appropriations for the use of the Board will be 
much less than the estimates submitted to Congress for ap- 
proval. 

Congress has not definitely decided upon what financial 
basis the Shipping Board and Emergency Fleet Corporation 
will carry on their business during the coming year. Begin- 
ning July 1, 1921, it is probable that the plan will call for 
lump appropriation for a year’s operations. Under this new 
procedure the Shipping Board called for an initial annual 
appropriation of $147,000,000. A considerable portion of 
the funds have been asked for the use of the consolidated de- 
partment of construction and repair which has under construc- 
tion but uncompleted a total of 95 vessels, the estimated ag- 
gregate cost of which will be $163,000,000. It is figured 
that to carry on the work on the vessels under construction 
during the first six months of 1921 will require a sum total- 
ing $130,000,000, which expense will presumably have to be 
taken care of by a “deficiency appropriation.”’ The finishing 
touches to the new vessels, in the period following July 1, will 
necessitate, it is estimated, an outlay of about $33,500,000, 
which would come out of the total allowance of $147,000,000 
which is sought for all Shipping Board operations next year. 
Up to the present writing Congress has shown a disinclination 
to grant the above appropriation. 

ESTIMATE OF TONNAGE DELIVERIES 

In this connection the Shipping Board has prepared for the 
use of the Congressional ,committee an estimate of deliveries 
of tonnage during the year 1921 that may be of interest to 
the industry. During the first half of the present calendar 
year deliveries are counted upon, in deadweight tons, as fol- 
lows: January, 187,350; February, 114,950; March, 68,000; 
April, 61,900; May, 103,900, and June, 98,100. In July the 
expectation is for deliveries of 20,200, and in August 36,000. 
In September there should be deliveries of 24,000; in October 
a Sparrows Point delivery of 13,000, and in November a de- 
livery of 11,000. This will leave delivery of 13,000 for 
January, 1922, and an equal tonnage in April of that year. 

In recent conversation with members of the Appropriations 
Committee, Commander R. D. Gatewood, Director of Con- 

struction and Repair, has stated that construction on the 
government contracts is proceeding in the main ‘“‘very satis- 
factorily” principally for the reason, he believes, that there 
is not a great deal of other construction going on, and in con- 
sequence of the fact that the efficiency of the construction 
plants is being raised all the time due to the readjustment of 
industrial conditions. Incidentally, this official, in discussing 
the sale of ships—sales having totaled 449 to date— re- 
marked that, although sales prices have been modified twice, 
it might be necessary to modify the figures still further, inas- 
much as the vessels “‘are not moving very fast.” Incidentally, 
Commander Gatewood remarked that the expense of repairs 
to Shipping Board vessels is being heavily reduced. For the 
first half of the calendar year 1920 the repair bill averaged 
$6,500,000 a month. During the last half of the year the 
outlay was scaled down to $4,500,000 per month and the 
Director remarked that “‘they are going to get materially less.’ 

Committeemen at the Capitol quizzed Commander Gate- 
wood quite pointedly on the comparative cost of ship repair 
work in United States navy yards as compared with private 
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yards, and he reported that the expense of work performed 
at navy yards is 20 percent more than the work done on a 
comparative basis in private yards. He attributed the dis- 
crepancy to the high overhead carried in the navy yards. By 
his estimate the average overhead in the navy yards is 80 to 
100 percent, and to this he attributed the excess cost of navy 
yard repairs rather than to any lack of efficiency on the part 
of navy yard workmen. Asked why the Shipping Board uses 
the navy yards for even 5 percent of its repair work, Com- 
mander -Gatewood made a significant disclosure of policy. 
He said: 

Cost OF SHIP REPAIR WoRK 

“It costs 20 percent more, but there is a distinct object in 
having repair work done in navy yards. By using the navy 
yards you get a somewhat better quality of work, which helps 
to make up for the difference in the cost from using navy 
yards. By using navy yards you have at all times a fully 
equipped plant to which you can send your vessels, if you 
think that the cost at private yards is excessive in any given 
locality, or that the quality of the work is not what it should 
be. The navy yards thus far have been used almost entirely 
as counters against excessive private yard costs.” 

The chairman of the Appropriations Committee was in- 
clined to criticize this policy sharply. Pointing out that the 
Labor Wage Adjustment Board reported not long ago that 
there was a difference of at least $240 per annum between 
navy yard wage scales and the present wage scale of the pri- 
vate shipbuilding industry, he said: ‘Now, in order to find 
increased work for men who can be employed at higher wages 
than in any other industries in the United States, you go to 
work and dump several million dollars worth of additional 
work into the navy yards, requiring more employees and 
more men at a higher rate of wage than is paid to workmen 
in like industries. I do not see any sense in that sort of ar- 
rangement.” 

The Shipping Board executive defended his policy by re- 
iterating: ‘“The purpose of the Shipping Board in using 
navy yards is entirely to make it clear to private contractors 
whose costs are excessively high, or much higher than they 
should be, that we have another place to send our work on 
occasions if they do not want to keep the costs at a point that — 
we think is reasonable. It would be grossly unfair for the 
Shipping Board to assign such a large proportion of ifs work 
to navy yards as would put the private yards out of business, 
or so greatly reduce the volume of the business of the private 
yards that they could not operate efficiently, and we have not 
done so to anything like that extent.” 

Progress of the ‘‘Isherwood System’’ 

HE annual report on the progress of the “Isherwood 
system” of ship construction for 1920, contains the 

following table giving the number and total deadweight ton- 
nage of Isherwocd framed vessels built throughout the world 
each year since this system was applied to shipbuilding. 
While this table is confined solely to Isherwood ships, 
it, nevertheless, indicates the fluctuating phases in shipbuild- 
ing generally throughout the world. 

Number Deadweight 
September, 1907 to of Ships Tonnage 
December, 1908 6 31,608 

1909 30 212,092 
1910 76 484,752 
IQII 140 958.795 

1912 240 1777-349 
1913 270 7,963,034 
IQI4 311 2,351,322 
IQI5 468 3,548,221 
1916 } 620 4,666,000 
IQI7 800 6,332,150 
1918 1,050 8,707,700 
1919 1,260 10,594,700 
1920 1,305 11,952,400 



Mold Loft Suggestions 
Shell Expansion—How Practical Problems 

Are Worked Out on the Mold Loft Floor 

BY J. I. HESS* 

ROM a practical point of view there is a limit to the 

amount of work that can be done in the loft, though there 

is nothing that cannot be done with a satisfactory degree of 

accuracy, theoretically speaking. This limitation is due pri- 

marily to the difficulty in holding the ship fair during con- 

struction, for when completed it seldom conforms to the body 

plan in every detail. For this reason a template may be per- 

fect in every respect, according to the loft, and be useless 

when applied to the ship. ‘This condition is greatly aggra- 

vated by the practice of lifting various bounding bars and 

other connections that can be perfectly molded. If these 

members were supplied by the loft and used as early as pos- 

sible in the course of erection, they would help to keep the 

ship. fair and would insure a better 
fit in the members that are to follow. NN 

But the work must be right. 
It sometimes happens that the loft 

will turn out a template with every 
confidence in its accuracy, and yet 
it may contain serious errors. This 
is not because the loftsman is careless 
or has not given the work his best 
efforts, but it may involve a problem 
in descriptive geometry that has never 
been called to his attention. 

These oversights on the part of the 
-loftsman are more liable to occur in 
the newer yards that have been work- 
ing under the handicap of more or less 
unskilled labor. It is for this class 
of workman that these notes are pre- 
pared; but since the method of treat- 
ment of the various questions taken 
up here is entirely original, it is pos- 
sible that the older and more experi- 
enced craftsman may find them of 
interest. To be able to follow the 
solutions offered one must have a 
fair knowledge of descriptive geometry and some trigonome- 
try, though such knowledge is not necessary for the practical 
application of the results. 

SHELL EXPANSION 

Perhaps the most interesting problem that confronts the 
loftsman is the expansion or development of the shell and 
other warped surfaces. With varying degrees of success every 
man who has worked with the lines on the floor has experi- 
mented more or less on some method of doing this work. 
The majority of those who have learned anything have kept 
it to themselves as a “‘trade secret.” For that reason they 
surround the work with a great air of mystery, some loftsmen 
even going so far as to put in a lot of extra motions just to 
make it seem more difficult. 

Any solution that is mathematically correct will give ac- 
curate results, if proper care is used in applying it. It must 
be so accurate that both inside and outside strakes can be 
laid out from stem to stern with absolute certainty that they 
will fit, provided, of course, that equal care is used in as- 
sembling on the ways. But accuracy is not the only requisite. 

*Formerly mold loft foreman, Ames Shipbuilding & Drydock Company, 
Seattle, Wash. 

It must be simple and rapid and easily handled. The method 
offered here qualifies, I believe, under these requirements. 

Most loftsmen are familiar with some method of finding 
the true length of a line projected on the body plan, but those 
who are new to the work will be interested in a brief analysis 
of the method that seems to be the simplest and most nearly 
accurate. 

In the portion of a body plan shown in Fig. 1, AB and 
CD are the lower and upper edges respectively of two outside 
shell plates, “J” and “G.” It will be noticed that these lines 
locate the edges of the inside plates as well, for the width of 
the “skin” plates is found at any point by taking the girth 
of the frame at that point between the lines AB and CD and 
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adding the width of seam at top and bottom, as shown at 
AC. But that is a later consideration. The first step in the 
development of either the inside or the outside plate is to find 
the true length of the lines representing its edges. If we bend 
a batten along the line CD and pick up each frame inter- 
section on it, these points, when measured from a common 
pitch mark or base on the batten, will be the ordinates of the 
curve made by the line CD on the side of the ship, or the 
curve that would be made if a plane were passed through CD 
perpendicular to the shell. 

If the loft is not crowded, fence off a space as long as 
possible, and draw the frame lines on the floor with fore- 
and-aft spacing full scale. On these lines, and from any 
base as shown in Fig. 2, set up the points just lifted on the 
batten. The resulting curve is the true shape of the edge of 
the plate as it is on the ship, and a long batten bent around 
this curve and marked with the frame intersections gives us 
the true length of the line. The distances between the marks 
on the batten are the expanded frame spaces. 

It must be remembered that the curve thus made is the 
molded edge of the plate, or a line on the heel of the frames. 
After the points are located on the floor, select two battens 
approximating the thickness of the inside and the outside 
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plates—say 5g-inch—and pin them on the floor side by 
side, as shown in Fig. 2, so that the inside edge of the 
batten representing the inside plate is on the points, or 
molded line. (If the curvature is very great, the thickness 
of the battens is important.) Square up and across as shown. 
These battens, when straightened out, give us the required 
lengths of the inside and the outside strakes on the line CD. 

You will notice that the outside batten is a little longer than 
the one on the inside, due to its greater radius of curvature— 
a detail usually overlooked. 

If the facilities of the loft permit, it will be found ad- 
vantageous to run this line from the midship section clear 
through to the stem—or the stern as the case may be—at 
one operation. Develop each “sight edge” the same way. 
Number the frames and label the battens so there can be no 
confusion; tie them in bundles for each strake and pot them 
in the racks for future use. (In some cases, one may even go 
farther and space in the seam holes while the battens are on 
the floor, but I have found it more convenient to keep a record 
of the seam holes on a special batten lifted from the template 
of the inside strake. If a double riveted seam is used, cut 
a batten the proper width to fit in between the gage lines and 
pick up the holes on each edge of the strip. Don’t forget to 
transfer the molded lines of the frames to it also, for in apply- 
ing it to the outside strake it will be found necessary to move 
the strip ahead occasionally to make up for the difference 
in length.) 

Again let us consider a portion of the body plan, Fig. 3. 
Let AC and BD be two adjacent frames, and AB and CD 
the top and bottom edges, respectively, of the shell plate 

Fig. 3 

under consideration. From the theory of the body plan, we 
know that the two frames each lie in a plane that is parallel 
to the plane of projection—body plan—and separated from 
each other the distance of one frame space. Draw the straight 
lines AC and BD through the intersections of the frames and 
the edges of the plate. Since the points A and C both lie in 
the same frame, the straight line AC must lie in the plane of 
the frame and be parallel to the plane of projection. Hence, 
if we draw any line, ef, perpendicular to AC, its projection on 
this plane (body plan) will always be perpendicular to AC 
no matter what its inclination to the plane of projection 
(bevel). In other words, if we pass a plane through AC and 
ef, and use AC as an axis of rotation, the points e and f 
will move along the perpendicular line ef, and when this 
plane stands perpendicular to the plane of the body plan, the 
points e and f will coincide in the point h. 
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To simplify the explanation further, let us assume that 
the frames are represented by the straight lines AC and BD. 
If one end of the shell plate be fixed at the frame AC, and the 
plate unwrapped from the side of the ship until it lies in a 
plane parallel to that of the body plan, the frame BD will 
be seen to move away from the frame AC, until the distance 
between them is that of the expanded frame space. Since 

A B 

Fig. 4 

the point f must always lie in the line ef, the intersection on 
BD is fixed and must be the same on the developed plate as 
on the body plan. That is, if Fig. 4 represents a portion of 
the developed plate, Ch and Df in Fig. 4, must equal Ch and 
Df, respectively, in Fig. 3. 

It makes no difference where the line ef crosses AC, It 
may be either sight edge, or any other convenient point in 
between, but for various reasons it is easier to handle if the 
point be chosen, so that the line squared ahead will intersect 
the next frame within the edges of the plate. 

Construct a “square’’ of any suitable material—hard wood 
is preferable—about the dimensions shown in Fig. 5, with 
all joints mortised in so that it will lie flat on the floor. The 
arm AB should be long enough to span the widest plate to 
be encountered. The upper edge of AB, and the right hand 
edge of CE, should be as nearly unobstructed as possible, for 
these are the working edges. It will be noted that the arm 
ED serves no purpose, but to help hold the arm AE straight 
and rigid. If it be possible to get a square made of light steel, 
this arm and brace may be eliminated. It must be as nearly 
square as possible, for, if not, the error will be accumulative 
and may result in disaster. To guard against this, check its 

7 

Fig. 5 

accuracy occasionally, for even the most carefully constructed 
square may warp a little. 

Select any pitch mark P on the arm EB, and use this. 
throughout the process of development. The only thing that 
determines its location is: the arm CE should intersect the 
next frame within the edges of the plate as before stated. 
Lay the square on the body plan with the arm AB through 
the intersections of the frame and the edges of the plate and 
with the pitch mark P on one edge. (It doesn’t matter on 
which edge the pitch mark is placed, for the result is the 
same, whether the squaring process is done toward the stem 
or toward the stern. Only it must be remembered that later, 
when the work of development begins, the same edge must 
be used and the work carried out in the same direction as 
laid out on the body plan.) Mark along the arm CE on the 
floor at about the place where the arm AB will be in its next. 
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position. Move the square ahead to the next frame and mark 

along the arm AB to intersect the line just drawn; then mark 

along the arm CE and repeat the process. When the work is 

completed, the body plan will show a series of small crosses 

as shown in Fig. 1. 
In the case of an outside plate with considerable curvature 

in the frames, it may be found advisable in a few instances 

to square out a distance of one and one-half times the thick- 

ness of the plate from the molded line to the neutral axis 

of the plate for points on which to apply the square. If the 

plate is clinker construction, or with one edge in and one out, 

it must be treated accordingly. That is, one end of the square 

will be applied to a point squared out from the molded line 

a distance equal to the thickness of the inside plate. Theo- 

retically, one should in all cases work from the neutral axis 

of the plate, but the results obtained are not commensurate 

with the work required. Numerous tests have shown that 

except for the cases noted above the results are almost iden- 

tical with those obtained when working from the molded line. 

This is more easily understood when it is remembered that 

we are working from a straight line between the edges of 

the plate. The curvature of the frames is taken care of with 

the girth battens. 
Select several very thin battens about as wide as the thick- 

ness of the plate and long enough, when bent around the 

frames, to span the plate. (The width of these battens is 

important.) If it is an inside, or skin plate, bend the batten 

with its inside edge on the molded line. But if it is an out- 

side plate and there is much curvature in the frame, the 

girth measured will not be right unless the batten is moved 

out from the molded line, the proper distance to allow for 

the inside plate and liner. 
While the batten is bent in this position, transfer to it 

the two sight edges and the heel of any longitudinal, stringer 

or deck bar that may be shown. Release the batten from the 

floor. Hold the sight edge on which the pitch mark of the 

square was applied and, with the batten straight, pick up the 

point of the cross. This distance corresponds to Gf in Fig. 1. 

Move the batten to the next frame and repeat, being sure 

to hold the same sight edge each time—the one on which the 

pitch mark of the square was applied—so that the variation 

in the girths will all fall on one end of the batten. The 

‘marks must be distinctly numbered to avoid confusion. If 

they become too close to permit this, take a new strip. This 

will give us all the data necessary to lay down the outline of 

the plate. 
Select from the rack the two long battens representing the 

edges of the strake desired. Tack one end of each to the 

floor, properly spaced from each other with the girth batten 

for that particular frame. Move the girth batten ahead to 

the next frame and lightly tack the end with the pitch mark 

in place, leaving the other end free. Now place the square 

on the frame just fastened to the floor, with its pitch mark 

on the edge batten. Be sure that the pitch mark on both the 

square and the girth batten is applied on the same edge that 

was used on the body plan. Move the edge batten at the 

point where the girth batten is fastened to it, until the proper 

point on the girth batten falls under the arm CE of the 

square, then fasten it to the floor. Space the other edge batten 

to give the proper girth and tack it to the floor also. Move 

the square and girth batten ahead and repeat. A loftsman 

-and helper, standing facing each other, one handling the 

square and the other the girth batten, can do a surprising 

amount of work in a short time. 
_ When, the strake is tacked to the floor, it is time to check for 

errors. If the work is carefully done, the chance of serious 

error is slight, but there is a lot of satisfaction in knowing 
that any such error can be determined with absolute certainty. 
If the double diagonals, ad and cb, in Fig. 4 are checked 
at each end of the strake and in the middle and found correct, 
it is safe to assume that the work as a whole is correct. 
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On the body plan, as in Fig. 1, the projections of the 
diagonals will not be straight lines but will be curved as 
shown by ad and cb. Geometry teaches us that the diagonals 
of a parallelogram meet in a point that is equidistant from 
the opposite sides. The surface under consideration is not 
a true parallelogram, but from frame to frame the approxi- 
mation is close enough for all practical purposes. Hence, 
with the point E located midway between the sides, 
it is only necessary to bend a batten through the three points 
to get the projection of the diagonal. Pick up the girths of 
these diagonals as was done with the frames. Lay these 
lengths off on the leg of a right triangle, the other leg of 

‘ which is one frame space, and the resulting hypothenuses 

BAB 

Fig. 6 

will be the developed length of the various diagonals and 
should fit the developed plate. If there is much curve in the 
plate, a slight error will creep in here, due to the fore-and- 
aft curvature of the diagonal not shown on the body plan. 
However, it is so slight as to be negligible. 

Having proved that the development is correct, it remains 
only to draw in the frame lines and build the templates. 
Much time will be saved in making the templates, if the edge 
battens are so placed that the working edges are on the inside 
for an outside plate and on the outside for an inside plate. 
This will allow the templates to be built right over the battens 
without having to take them from the floor and it saves 
the time of transferring the points and lines to the floor and 
the danger of confusion later. 

If there is any noticeable curve in the molded frame, and 
appreciable bevel, the frame will not cross the developed 
plate in a straight line but will curve in the same direction as 
is shown on the body plan. That is, if on the body plan 
the curve is convex toward midships, or toward the “wall,” 
the curve will be convex toward midships on the developed 
plate. This deviation from a straight line is determined 
as follows: 
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In Fig. 6, let AC and BD be sections of two adjacent 
frames, AB the upper edge and CD the lower edge of the 
shell plate under consideration, as before. Draw the straight 
lines AC and BD. Now let us take a projection of this fig- 
ure in a plane that is perpendicular to BD; then B and D 
fall in the point b, and F falls at b. For the purposes of 
this demonstration, we may assume AC to be parallel to BD 
and treat it similarly. This gives us, then, a view of the 
plate in which the line a,b, is a projection of both the top 
and the bottom edges, and ab is a line through the extreme 
outside of the curve, or the approximate center of the plate. 
The frame’s variation from a straight line on the body plan 
is shown in the vertical projection by the distance FG, and 
in the horizontal projection by b,b. 

Suppose we consider ab a fixed line around which the 
upper and lower edges of the plate must move in order to 
give it the flat shape it has when developed. It will be seen 
that in this operation B moves to B, and D to D,. Also, 
b, moves to b, and travels in a line that is perpendicular to 
ab. By a simple rule of descriptive geometry, this line b,b, 
must be a straight line on the developed plate. 

This shows us that for a frame to be straight on the ex- 
panded plate, one of the following conditions must exist: 
either the frame itself is straight, or it has no bevel. If the 
frame is curved and has no bevel, as in the bilge amidship, 
b,b coincides with b,b,, and is perpendicular to ab, hence 
develops into a straight line. If there is bevel and the 
frame is straight, then 6, and b, coincide with b and the 
developed frame is a straight line. 

Since the line that develops straight on the plate must be 
perpendicular to ab, any other line such as b,b will vary 
from this straight line the distance bb, at its point of great- 
est curvature. (With a constant curve in the frame on* the 
body plan, this distance varies with the sine of the angle 
of bevel. If the bevel of the frame is constant, then this 
distance bb,varies directly with the amount of curve bb in 
the frame line on the body plan.) 

The writer has devised an instrument, shown in Fig. 7, for 
applying this principle in practice. It is built of light wood 
and all joints are mortised in so as to be flush on both sides. 
This ,allows the instrument to lie flat on the floor with no 
interruption to the free swing of the arm BG. AB isa straight 
edge, long enough to span the widest plate shown on the 
body plan, and made at right angles to the scale DF, which 
is laid off in inches with the graduations on the upper edge. 
This makes it possible to measure the hypothenuse of the 
right-angled triangle made by the small movable square, as 
shown at b,b. CD is also a scale in inches, about 8 inches or 
10 inches long, with the zero end at C, but with the gradua- 
tions on the lower edge, to be used in measuring distances 
on the floor. The movable arm BG is pivoted at B, which 
point is at a distance of one frame space from the scale DF. 
In case there are several spacings used, it is a simple matter 
to have a movable pin at B, with holes spaced as desired, 
in which to slip it. -Great accuracy in this respect is not 
necessary. This arm BG supports on its movable end a 
sliding square with a scale about three inches long on its 
short leg with the zero end at the apex of the angle. The 
other leg should be not less than 8 inches long, both legs 
being beveled as shown for convenience in reading the scales. 
It will be noticed that the arm BG is made with an offset. 
This should be just enough so that a line through the edge of 
the scale bb, extended will pass through the point B. An 
offset is also made on the inner edge of the straight edge AB 
at E, which is the apex of the right angle BEF. 

In comparing Fig. 7 with Fig. 6, it is seen that the arm 
BG in Fig. 8 takes the place of the line ab in Fig. 6, and that 
the movable square duplicates the conditions shown in the 
small triangle bb,b.,. 

The application of this instrument to the floor is not only 
accurate and easily done but it is quick and entirely does 
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away with the more tedious methods formerly employed. To 
use, place the straight edge through the points B and D, 
Fig. 6, and read the curvature GF on the scale CD. The 
point of greatest curvature is usually the approximate center 
of the plate and this point is more easily and quickly found, 
if a series of distinguishing marks are spaced equidistantly 
on each side of C as shown. Now move the instrument so 
that the point # falls on the frame line, with DF perpendic- 
ular to it, and move the arm G out to the next frame. The 

Fig. 7 

angle HBG then represents the bevel of the frame at that 

point. Slip the small square along the arm until the reading 
bb, on the scale DF equals the amount of the curvature just 
read at GF, Fig. 6. The intercept on the scale, bb, will be 
the required curvature on the expanded plate. 

Unless the curvature or the bevel of the frames is chang- 
ing rapidly, it will be found necessary to take only each fifth 
frame. ‘The difference can be divided evenly between the 
others. When a list of these measurements is made, the 
instrument is carried to the development work and the points 
spotted in by means of the straight edge and the scale CD. 
A batten bent through each group of three points gives the 
heel of frame—but be sure that the curve is in the right 
direction as previously directed. 

(To be continued.) 
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Modern Anglesmithing © 
Arrangement of Angle Shop—Typical Methods of Making 

Inside and Outside Bends by Means of Welding Apparatus 

BY MAURICE NICHOLLS* 

HE logical treatment of anglesmithing falls in two 

divisions: first, a shop and equipment section, and, 

second, a study of modern methods. 
Fig. 1 shows the ground floor plan of a shop that will 

handle the angle work of five to eight vessels at one time. It 

should be noted that no old-fashioned coal burning angle 

forges are installed. The coal forge has faithfully served 

the shipbuilding industry since the day of the first iron ships, 

but now it must be set aside in favor of the speedier, cleaner 

and more modern devices, the most important of which are 

the electric arc, gas cutting and heating. 
The building should be of light material, whitewashed on 

the inside. An ordinary tamped cinder floor answers the 
purpose very well. The building and equipment are ar- 

ranged for a direct flow of material through progressive 

stages of fabrication, i. e., material is received at one end and 

the finished product turned out at the other, thus avoiding 
shuttling while in the shop. . 

ARRANGEMENT OF JOGGLING BLOCKS 

In view of the fact that many yards do not use angle 
joggling machines, the work naturally comes to the angle 
shop. ‘The joggling blocks are arranged out of line so that 
two long bars may be handled at the same time. Gas and 

air tanks are located at either side to accommodate these 
blocks. These tanks are housed so that they may be replaced 
from outside the building when empty, thus eliminating lost 
time by carrying tanks around and over the work. 

Next in line are the anglesmiths’ blocks arranged one on 
either side and served by the gas tanks installed at the sides 
of the shop. It will be noted that there is a space allotted for 
a preheating furnace, which is to be used in connection with 
the welding of castings, as it avoids the use of charcoal and 
the construction of a temporary furnace. Castings may be 
returned to this furnace, which is then allowed to cool. The 

mi Hull superintendent, McDougall-Duluth Shipbuilding Company, Duluth, 
inn. 

slow cooling of the castings in the furnace results in well 
annealed material. If this is not desired, good results in 
preheating can be obtained on the slab floor with charcoal, by 
placing an air connection under the slab. 

The slab holding-down floors are provided for beveling 
small clips and parts of shoes that take the contour of the 
shell where this work is too heavy to be done by acetylene 
heating. At the sides and front of the slab gratings is a 
cinder floor level with the gratings, to be used for welding the 
cuts and filling-in pieces. This makes the best flooring for 
this type of work, as it prevents the metal from sticking dur- 
ing the welding process. Arc welding machines are located 
at this end of the building, one at either side. 

The length of the building is spanned by two overhead 
cranes, the center of each being over the anglesmith blocks. 
Each crane is provided with a 4-ton hoist. 

WELDING EQUIPMENT 

Any standard type of arc welding machine is suitable for 
the electric welding of angle work. There are so many dif- 
ferent sorts of gas welding and burning outfits that no special 
make will be recommended. It is advisable, however, to have 
two complete sets of gas tanks, one to be connected to a burn- 
ing torch and one to be connected to a heating and welding 
torch. This can be worked out with the desired combination, 
according to the work to be performed, and will save the time 

usually lost by changing tips. 

MAKING AN OUTSIDE BEND 

As seen in Figs. 2 to 8, the general procedure for doing 
angle work with the aid of gas welding is exactly the same as 
for coke fire work. In the first operation of making a right 
angle outside bend, Fig. 2, the burning torch should be held 
at an angle and then reversed to the other side and worked 
back. This gives the cut a V-shape and requires only light 
chipping to clean it for welding. The angle is then placed 
on the anglesmith’s block and heated as indicated for bending. 
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Section Showing Bevel 
of Filling Piece "F” 

Burn 
Out 

Burn ) 

Outsid : . ee eod Bend Complete Showing Inside Bend. 
Clamp Positions for 

} Welding. 

Fig.2. Fig. 3. Fig.4 FIg.5. Fig. @. 
Figs. 2-6 

It is interesting to note that angles up to 6 inches by 6 inches 
may be bent very easily through 90 degrees by heating a 
space not over 1? inches in width. Fig. 3 shows the angle 
bent to shape. 

After the bar has cooled, the filling piece is fitted and the 
angle is braced with a 14-inch by l-inch flat bar and clamped 
at position a (see Fig. 4). It is always advisable to brace 
bent work in this manner, as the heat developed by welding 
the filling pieces will throw the work out of line. The filling 
piece F, Fig. 4, is beveled as indicated, to meet the bevel on 
the angle. The bar can be unclamped after the work has set 
and the welds along the filling piece smoothed out. 

For any square or rectangular bounding bar the same pro- 
cedure is followed several times. The work can be laid out 
complete, and if two heaters are used it is a simple matter 
to make two bends at the same time on the slab floor. 

STEPS IN MAKING AN INSIDE BEND 

Fig. 5 shows an angle laid out for an inside bend, and, as 
in the first case, the torch should be held on the two cuts, so 
as to form a V when the bend is complete. Bends of this 
sort should be braced as shown in Fig. 4. The variations of 
the inside and outside bend are too numerous to mention and 
the extent of their application is limited only by the ingenuity 
of the man in charge. 

Figs. 7, 8 and 9 show various stages in the construction of 
a sump well, bilge well, or drain pot, as it is variously called. 
The welded job is not only lighter than a casting, but is made 
at a third the expense and with a considerable saving in 
weight. Welds made by gas heating and bending are com- 

Flange Down 

Fig.7- Rectangular Bilge Well 
Laid Out. 

Figs. 

Fig. 8- Section of Square Drain Box. 

pleted in about the same time as required to make the pattern 
for a casting. It is never necessary to heat the line of bend 
more than 11% inches in width. Table I shows the approxi- 
mate time required to make up angles by welding and the 
estimated time under the old way: 

DABICR 

OutsipE BEND 
Time with 

Size Angle, Time, Old Method, 
Inches Minutes Minutes 

3 ID ieee nese etek B a0) 
A. [PYF S Rene wi Rian tabee tack 2 4 15 
Sy ibiye iS eet ede eee ihre ieee cee 5 20 
OMI DN ANOS SG 'G ada g SEARS neon 8 28 

Ins1pE BEND 

2) iDVe SSR eins Line. B53 13 
4xiDY Oberon seers cra colieaah 4.5 13 
SUN acs cocwoned ont ole eae 7.0 24 
OMMONAM Oats eran’ a clo f ont aap ee oe 9.5 33 

The data given in Table I are not for light weight or heavy 
angles in the above sizes, but are averages taken from numer- 
ous lists of various weights. 

All of the filling pieces are arc welded. The superiority of 
the arc weld over the torch cannot be disputed in this line of 
work. 

The number of men necessary to do this work is the same 
as when coke fires were used, namely, the anglesmith and two - 
strikers or helpers. Three helpers are necessary where long 
bars are to be worked. At least one, and preferably both, 
of the strikers should be second class burners. From actual 

al 

Fig. 9- Square Drain Box. 

7-9 
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experience, two crews of this sort were able to keep ahead of 

a five-vessel (3,500-ton type) construction programme. In 

fact, two crews were only used for part of the time. For arc 

welding the filling pieces, two machines are provided. One 
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machine is sufficient to keep up the work completed by the 

anglesmith; the other is intended primarily for welding sky- 

lights, light tanks, ladders, etc., which are assembled close 

to the angle shop. 

Random Notes by an Old Seaman 
The Shape of a Vessel’s Stern and Design of 

the After Body—Rudders and Rudder Design 

BY CAPTAIN R. E. BARRY 

OME twenty years ago Mr. Worthly designed for Alfred 

S Holt some 8,000-ton steamers with a new type of stern. 

Forgings were eliminated except for the upper part of the 

rudder stock and about ten tons in weight saved (see Fig. 1). 

This form of stern soon became popular, although the 

builders forgot the reason of its design and fitted heavy forged 

——@)>— 

Fig. 1.—Special Type of Stern With Heavy Forgings Eliminated 

stern frames. Even today the same general outline is seen 

on many of the large twin screw vessels. 
In Figs. 2 and 3 are shown sterns of type vessels built for 

two large steamship companies. Figs. 4 and 5 show typical 

endings of sailing vessels—Fig. 4 a noted square rigger and 

Fig. 5 a large schooner. 
The type shown in Fig. 3 steers very badly, the wake is 

sinuous, varying from two points on one quarter to two on 

the other. This ship will not steer under six knots at all if 

the screws are stopped, and indifferently if moving. It is cus- 

tomary for her to come up the bay relying on twin screws for 

steering with the helm amidships. Fig. 2 steers a little bet- 

ter. Fig. 4, when loaded, steers remarkably well with very 

little helm being needed at any time. Fig. 5 is typical of a 

number of very large wooden schooners and steers well loaded 

or light. 
THE Cut AWAY STERN 

It is probable that the cut away stern on merchant vessels 

is a reflection of the naval practice in this matter, but the 

requirements of the two services are radically different. The 

naval vessel must have a small tactical diameter for maneuver- 

ing purposes, while the merchant vessel should steer as 

straight a course as possible. The initial moment about the 

pivoting point on the naval vessel when the deadwood is much 

cut away cannot compare with that of the narrow rudder of 

the old type sailing ship, but when once started it will swing 

much faster and pivot on a point much farther forward. 

RUDDERS 

Many tests have been made at tanks on the pressures on 

rudders and on the location of center of pressure, but most of 

these tests have been independent of the hull. While this 

system gives formulae for torque, etc., it is almost useless as 

a measure of steering qualities of a ship. 
The narrow thick rudder on the sailing vessel would steer 

when the way on a vessel was imperceptible and only small 

angles of helm were ordinarily used. But in the modern cut 

Fig. 3 

ne 

Fig. 5 Fig. 4 

away stern steamer the steering engine is in almost constant 

motion and the excessive helm is noted in the engine room by 

the reduction in revolutions of the main engines. 
Single screw steamers with large screw apertures (many of 

the old American boats had an aperture reaching to the tuck 

line) would pay no attention to the helm when the machinery 

was stopped, swinging all around the compass despite the 

attempt to maneuver the vessel under sail. 
All of which leads to the conclusion that the steering of 

a vessel depends less on the actual transverse pressure on the 

ey 
Fig. 7 Fig. 6 

rudder than on the lateral pressure of the mass of water 
banked up along the run forward of the rudder. Figs. 6 and 
7 show the conditions in the two types. Fig. 6 would steer 
when way was imperceptible and Fig. 7 not under five knots. 

A case which proved this absolutely was a French cruiser 
with a balanced rudder as shown in Figs. 8 and 9. Here 
the vessel’s head went to the same side as the helm was 
forced, showing that the banked up pressure on the side was 
greater than on the rudder. When the balance was cut off 
the rudder and the aperture plated up, the vessels steered 
very satisfactorily. 

With naval vessels economy is not a paramount matter and 
it is necessarily sacrificed to maneuvering ability, but in the 
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merchant service, with the sharp competition which we may 
expect in the near future, it behooves us to build vessels that 
will not increase the distances steamed by sinuous courses or 
throw extra work on the main engines by constantly blocking 
the screw race with the rudder, to say nothing of the energy 
consumed by the steering gear. 

Late vessels of the Anchor Line and of the Union Castle 

Fig. 8 Fig. 9 

Line have the solid deadwood with no aperture whatever and 
consequently will steer well. 

RUDDER DESIGN 

* It often seems as if well-known truths are forgotten in a 
maze of technical calculations, and the type of rudders fitted 
to many of our recent single screw steamers exemplify this. 
In the old days it was a matter of experience that the whirling 
water of the race had more effect on the lower half of the 
rudder than on the upper half. Therefore, all rudders of 
single screw steamers were designed with the center of lateral 
resistance well above the center of the propeller. 

The pear-shaped type will allow the helm to be carried 
amidships on a straight course, while the rectangular type as 
recently fitted will require four or five degrees of helm all the 
time; that is, the lower part of rudder must swing with the 
lower half of race whirl. 

But sometimes one sees the pear-shaped rudder on a twin 
screw vessel. Here it is not nearly as efficient as the rec- 

i 
Fig. 10 Fig. 11 

tangular rudder, especially with out-turning propellers, and 
merely gives more surface for wave action. 

DESIGN OF THE AFTER END oF HULLS 

In the design of the after end of hulls there has been a 
tendency towards very fine waterlines below with full load 
lines, giving a pronounced V-section, which not only makes 
stowage aft difficult, but greatly reduces the lateral resistance 
to distortion. One large single screw steamer of this type on 
the Pacific coast broke four shafts at short intervals after 
being put in service. She was excessively fine in the run. 
Finally a flexible coupling was fitted forward of the tail 
shaft and there has been no trouble since. 

One model recently tested with a pronounced U-section aft 
gave less resistance than an equal displacement model with 
the V-section. 

Some vessels have been built so fine aft that each plate had 
to be riveted up in turn as it was put in place, because if 
bolted up complete there would be no access to the rivet 
heads. Again, as it is impossible to clean in these narrow 
spaces, it is customary to fill with cement. Why carry use- 
less weight? 
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In one China trader the after hold was so much V-shaped 
that a platform was built about five feet above the keelson. 

A few years ago a fad to cut away the fore foot was carried 
to extremes. Admiral Taylor proved that the U-section for- 
ward was desirable for speed and uses it even in battleships 
where a few years ago they were much cut away for man- 
euvering purposes. 

Another little point and I have done. Many mail boats 
today with high freeboard have little sheer and often two or 
three tiers of deck houses aft. The result in a beam wind is 
that they carry weather helm due to the center of effort being 
so far aft. If a forecastle head had balanced the after houses 
they would need less helm, so waste less energy. Also in 
many shelter deck type steamers the bow is so low that in any 
sea it is dangerous to go forward. A short forecastle head 
would have made them much more comfortable. 

Foreign Trade With Colombia 
Cee has been enjoying a remarkable period of 

prosperity the last three or four years, based largely 
upon her exceptional coffee crops. These have averaged con- 
siderably more than 1,000,000 sacks annually, and last year 
reached the unprecedented figure of 1,500,000 sacks. In the 
American markets it has commanded a constantly advancing 
price. 

Development is also being made of her coal and oil fields 
and her iron industry is already fairly well established. Par- 
ticular attention is being given the manufacture of agricul- 
tural and mining machinery, but by reason of the inexperience 
of the labor obtainable there is still an excellent opportunity 
for American competition in these lines, the standard of the 
local product not being the highest. 

America profited principally through the war period inter- 
ruption of foreign supplies. The armistice saw the ware- 
houses of Medellin, the trading center of the country, utterly 
depleted of European goods. Enterprising American firms 
had made the most of the opportunity, and with the close and 
friendly relations established will doubtless be able to retain 
the advantage they have gained. 

Just how completely American exports have dominated the 
Medellin markets the last two years is emphasized in a state- 
ment recently issued by the United States Department of 
Commerce showing that of wide range of imports the United 
States had supplied the following percentages: 
Mextiles yey ae eee: 60 Typewriters ............ 100 
JGEYRCNAR® cooccccosoocnc too ~©3>-s Musical instruments ..... 100 
Steeliproductsiseeeeeeere MO®. Jalevis Gia) cooccccocoscc 40 
Chemical saa ae 100) Men’s wear ............. (0°) 
Medicines as-ss-)see oO Women:s fancy wear..... 75 
FFAS PROCESS oo ococ00c WOO) “WOE BHBIOES scccascocco ~=©O 
IMACIIRER, coocsscccwodcs LOO¥, (SHOES eee eee 100 
KGtchenwaneunneee eer WD  GRVOIRY sccovccocccocnasc 40 
Toolsitetes oe a ene TOO ChinaacdisShesm eee eee ean LOO 
IDVESH he cen ee eer ee 100 

One of the important influences to this end was the estab- 
lishment of branches in Colombia by several leading banking 
institutions of the East. Through these the transaction of 
business has been greatly expedited and the mutual friendship 
and understanding of the contracting parties materially in- 
creased. Lack of similar adequate banking facilities is one 
of our greatest handicaps in others of the Latin American 
group of countries. 

MarINE ELEcTRICAL ENGINEERING.—A joint meeting of 
the Metropolitan section of the American Society of Mechan- 
ical Engineers and the New York section of the American 
Institute of Electrical Engineers was held in New York on 
January 28, to discuss the subject of marine electrical engi- 
neering. Papers were read on electric ship propulsion, elec- 
tricity applied to ship auxiliaries and electrical terminal 
facilities. 



United States Torpedo Boat Destroyer of the Kane Type 

American Destroyer Hits Mine in the Baltic 
After End of Ship Bent Bodily to Starboard--Damage 

Chiefly Above Waterline—Vessel Towed to Repair Yard 

BY COMMANDER E. S. LAND, €. C., U.S. N.* 

HAT peace has its naval difficulties as well as war is 
typified by the accident to the U. S. S. Kane, on Octo- 

ber 1, 1920, when this American destroyer hit a floating mine 
in the Baltic just outside the Gulf of Riga. The Kane was 
well clear of the mine fields and no difficulties with regard 
to mines were expected, although an extremely careful watch 
was kept, as is customary in these waters. Fortunately, 
there were no casualties to the personnel, although the vio- 
lence of the explosion caused minor injuries to three of the 
crew as they were hurled against bulkheads and stanchions. 

The remarkable part of the damage to the Kane, is that 
most of the force of the explosion took effect at and above 
the waterline. To attempt to follow out the relations of 
cause and effect in a mine explosion is a good deal like de- 
ciphering Egyptian hieroglyphics. In this connection, atten- 
tion is particularly invited to the damage to the 4-inch gun 
mount. 

PRINCIPAL DIMENSIONS OF THE VESSEL 

The Kane is 314 feet long overall, with 176 frames spaced 
21 inches apart. Her beam is 39 feet 1014 inches; draft, 9 
feet 4 inches; and her full load displacement, 1,300 tons. 

The explosion occurred off the port quarter. There is 
strong circumstantial evidence that one of the port propeller 
blades struck a mine floating just below the surface, as the 
leading edge of the blade was crushed to a depth of from 
Y% to Y4 inch, for a distance of 14 to 18 inches. 

The after end of the ship was apparently bent bodily to 
starboard, bending showing up throughout the girth of the 
ship from frames 141 to 143, i. e., about 65 feet from the 
Stern of the vessel. This bending included, to a greater or 

*Naval Attaché, American Embassy, London. 

less degree, both lines of shafting, particularly the port 
shafting, as the port engine could be turned over only with 
much chattering of the gears and heavy vibration of the 
ship. The starboard engine could be turned over up to one 
nundred revolutions per minute, but this caused considerable 
chattering of the gears and very marked vibration of the 
ship. This springing of the shafts occurred in the tail shafts; 
the port stern shaft (the section of the shaft just forward of 
the tail shaft) was bent. 

The bearings and couplings connecting the engine shaft 
and stern shaft were not damaged. The steering gear and 
rudder were first thought to be badly damaged, but after- 
wards found to function reasonably satisfactorily. The main 
and auxiliary machinery were not damaged to any appreci- 
able extent. 

STRUCTURAL DAMAGE 

The main deck starboard stringer was buckled to a depth 
of four inches between frames 141 and 142; the stringer 
angle was broken between frames 141 and 142; the buckling 
was carried across the deck between frames 142 and 143; the 
main deck stringer plate, on the port side, was buckled at 
frame 142, the depth of the buckle on the port side was 
about 2% inches. The starboard stringer plate was torn for 
about 2 inches at the outboard edge and one rivet was 
gone. ‘This was the only tear in the plating. 

The starboard side plating was buckled at the top strake 
between frames 141 and 142, running diagonally aft to 143 
on the waterline. The frames, brackets, and bounding bars 
were buckled and bent inboard of the buckled plating from 
the main deck to the garboard strake. One air port lens was 
broken and its frame distorted. The deck plating adjoin- 
ing the port stringer plate had hair cracks in it; otherwise 
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there were no cracks or holes in any of the deck plating. 
The side plating on the port side had a buckle about 1% 

inches deep in the top strake of the plating between frames 
142 and 143; the two top strakes were also badly buckled 
from frame 165 to 172, the third strake of plating from the 
top was slightly buckled. ‘The stringer plate on top was 
bent and buckled slightly, from frames 165 to 172. ‘This 
buckling between frames 14] and 143 occurred in the decks 
and steel structure inside the ship as well as in the side 
plating and top side. 

PROPELLER GUARDS 

Three after sections of the port propeller guard were gone 
and two forward sections were damaged. ‘The second strake 
of plating from the main deck was slightly buckled over the 
port strut. 

CREW SPACE 

Compartment D-204 on the first platform deck was 
buckled all the way across just forward of frame 142, to a- 
depth of about 3 inches. There were small buckles at frame 
144 on the starboard side only. 

MAGAZINES 

Compartment D-108-M sprung a small leak on the port 
side between frames 141 and 142 directly under the shaft. 
The bulkhead between D-107-M and D-108-M buckled 
between frames 141 and 142. Compartment D-107-M 
sprung a leak between frames 141 and 142, directly under the 
shaft as well as in the garboard strake on the starboard side 
between frames 141 and 142; this strake was buckled slightly 
to a depth of from 1 to 2 inches. Compartment D-109-M 
had its side plating badly buckled between frames 143 and 
144; a small hole was torn in the side plating abreast of 
the shafting between frames 143 and 144; the longitudinal 
was buckled. This leak was stopped by means of a life pre- 
server wedged in. 

STOREROOMS 

Compartments D-105 and D-106 had the spring bearings 
sprung on both port and starboard sides and were leaking 
badly at first, but the leaks were stopped by setting up on 
the glands. Compartment D-110 had slight leaks at the 
seams abreast the port shafts at frames 146 and 147. The 
plating on the port side of compartment D-111 was buckled 
from frames 159 to 161. The stanchion in this compartment 
was driven down slightly, although it was not buckled. 
The web plating, brackets, and longitudinal were buckled 
from frames 158 to 164 on the port side.. The starboard 
side was O. K. The middle line frames 162 and 163, and the 
web brackets buckled on the port side. ‘The peak tank, 
bulkhead 164 was buckled and leaked slightly at the top 
of the vertical keel. This leak was calked. 

STEERING GEAR 

In compartment D-208, frames 164 to 172, the longitu- 
dinal and side plating were buckled. The knee brackets 
to the main deck were buckled and the rivets sheared, par- 
ticularly at frames 168, 169, 170 and 171 on the port side. 
The diagonal stanchion brace on the port side at frame 168 
was driven through the main deck, and the stanchion at 
frame 170 on the port side dropped out. The galvanized 
rack for oil cans on the port side of this compartment was 
blown adrift. A number of scattered rivets in the frames 
and longitudinal (fourteen in all) were sheared between 
frames 168 and 172. ‘The starboard side of this compart- 
ment was O. K. The peak tank on the port side, plating, 
frames and partial bulkheads were all slightly buckled or 
bent from frames 164 to 175. A number of leaky seams were 
found here. 

One life line stanchion and all life lines on the port side 
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aft were blown away. ‘The flagstaff, steering room ventila- 
tor and one 50-gallon steel drum full of gasoline were blown 
overboard. 

DAMAGE TO GUN MoUNT 

No. 4, 5-inch, 51 caliber gun was not injured. The gun 
carrlage was spread apart about three-quarters of an inch at 
the extreme end of the trunnions; this left the gun resting 
o nthe lower cap squares of the carriage. The upper cap 
was not injured, but the left one was raised and split, thereby 
stripping the holding down bolts which secured both squares. 
The roller path of the training gear was damaged to such an 
extent that the gun could not be trained through more than 
six degrees. This was caused by the gun carriage and slide 
being driven aft, while the inside mount remained stationary. 
This caused the after guide lug with its holding down bolts to 
be broken off. The firing circuit of the gun leading from the 
transfer switch to the firing key, then to the pin, then to the 
bolts and screws holding the firing circuit was torn loose. 

The tompion was in place when the explosion occurred, 
which complicated any efforts to explain these damages. 

PROPELLER STRUTS BROKEN 

Both port propeller struts were broken, the lower one 
being broken at the outboard end and cracked on the inboard 
end. The upper starboard propeller strut was broken. 

Both tails shafts were sprung and the port stern shaft 
was bent. Practically the complete girth of the ship except 
the keel was buckled at about frame 142. The stern was 
bent 1 inch to the starboard, commencing at frame 141. 

The main keel was not damaged. 
Every effort was made by the officers and men to bring the 

Kane from the scene of the explosion to Copenhagen in the 
most satisfactory condition practicable. The vessel was towed 
to Libau and from Libau to Copenhagen by the United States 
destroyer Brooks. There was considerable working of the 
stern of the Kane during this voyage, which was relieved to 
some extent, by fore and aft shoring across the buckled por- 
tion of the ship. On October 7, the Kane was docked at 
Landskrona, Sweden, and repairs immediately undertaken. 

Weight Allowances 

Crew and effects.—Allow about 1 ton per 10 men. 
Passengers.—Allow 1 ton for ‘every 15 persons in ordinary 

cases. 
Passengers.—Allow 1 ton for every 20 persons in excur- 

sion crowds. 
Baggage.—Allow 1 ton for every 250 persons in excursion 

crowds. 
Baggage.—Allow 1 ton for every 10 persons in long 

voyages. 
Fresh water.—Allow 1 ton per day for every 60 first or 

second class passengers. 
Fresh water—Allow 1 ton per day. for every 300 third 

class and steerage passengers. 3 
Salt water for sanitary purposes.—Allow from 4 to 5 

tons, according to extent of sanitary accommodations. 
Provisions.—Allow 1 ton per day for every 100 first and 

second class passengers. 
Provisions.—Allow 1 ton per day for every 450 third class 

and steerage passengers. 
Bedding, napery, cutlery, crockery, glass, silverware.— 

Allow 1 ton for every 30 persons on board. 

LAKE PLAN OF VESSEL SALVAGE.—Simon Lake, inventor 
of the Lake type of submarine, is experimenting with a new 
method of raising sunken vessels by injecting into the hull 
by means of centrifugal pumps small blocks of balsa wood, 
the buoyancy of which is expected to raise the vessel. 



Fig. 1—S. S. Robin Gray, Express Freighter of 10,400 Tons Deadweight, Built by Skinner & Eddy Corporation, Seattle, Wash., and Fitted 
With General Electric 3,000-Horsepower Geared Turbines of the 2-Plane, Double Reduction Type. Speed of Vessel Loaded 11.5 Knots 

The General Electric Marine Geared Turbine 
BY C. H. PEABODY, DR. ENG. 

The real problem of the application of the steam turbine to marine propulsion 
comes from the fact that the steam turbine 1s essentially a high speed machine while the 
propeller must have a good diameter and must run slowly. The General Electric Com- 
pany offers a complete solution of this problem; for large ships they offer the electric 
drive and for small and medium sized ships they offer the double geared steam turbine. 
This article presents the latter. 

IG. 1 shows a recent application of the General Electric 
Company’s turbine to the S. S. Robin Gray and Robin 

Goodfellow. ‘These sister ships have 10,400 deadweight tons 
capacity, 3,000 horsepower and 11.5 knots speed loaded. 
Fig. 2 shows the engine room of these steamers. 

The most characteristic illustration of the turbine and gears 
is given by Fig. 3, showing the upper half of the casings re- 
moved and the turbine rotor and gears in place. The turbine 
complete is shown by Fig. 5. These illustrations show that 
the turbines and gear form a completely self-contained unit 
that, if need be, may be manufactured, erected, adjusted and 
tested at the company’s works, may be shipped intact and 
delivered in the engine room of the ship ready to connect to 
the steam main and the propeller shaft. A notable feature is 
the rigidity of the casing that needs only to be bolted down 
to the engine foundation as shown by Fig. 5. 

THE TURBINE 

The steam turbine is of the same type as that supplied by 
the General Electric Company to power and electric stations 
and it runs with the same regularity and efficiency. The con- 
struction of the turbine is shown by Fig. 4. There are five 

stages for the regular turbine used in forward gear and two 
stages for the backing turbine. The first stage for both for- 
ward and backing turbines has two velocity stages; all other 
stages are single pressure stages. ‘The steam enters the steam 
chest as shown by the arrow at the right (Fig. 4) and ex- 
pands in a series of nozzles and then passes the first set of 
blades of the wheel, is reversed by stationary guides and 
passes through the second set of blades. The advantage of 
this arrangement is that the steam is reduced in pressure and 
temperature before it enters the turbine casing. From the 
first stage the steam passes to the second set of nozzles in the 
first diaphragm and then through the second wheel and then 
in succession through the remaining stages to the exhaust, 
which is very liberal indeed. 

ASTERN TURBINE 

The backing turbine is essentially a high pressure turbine, 
compact and powerful. There is always sufficient steam 
available when backing, so that economy is unimportant. 
The backing turbine when idle runs in a good vacuum with 
correspondingly small resistance. 

The Curtis turbine expands the steam in any set of nozzles 
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Fig. 2.—Engine Room of S. S. Robin Gray, Showing Operating Side of Turbine 
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Fig. 3—Two-Plane Type Marine Geared Turbine—Port, Looking Inboard—Upper Halves of Castings Removed, Showing Turbine Rotor 
and Gears in Place 
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Fig. 4.—Assembly of 2-Plane, Double Reduction Type Marine | Turbine—Vertical Section Through Center of Turbine and Gears 
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Fig. 5.—Two-Plane Type Marine Geared Turbine—Starboard, Looking Inboard—Showing Operating Side 

down to the pressure of the chamber in which the correspond- 
ing wheel runs. The pressure is practically the same through- 
out any given chamber, and, consequently, there is no ten- 
dency for the steam to pass around the ends of the blades. 
A shrouding over the ends of the blades steadies them and 
confines the flow of steam. An important consequence is 
that both radial and axial clearances may be liberal and there 
is no risk of stripping the blades. Another consequence is 
that there is little, if any, end thrust on the turbine; however, 
an efficient step bearing is shown on the right hand of the 
turbine shaft to take care of any thrust that may occur and 
to adjust and maintain the shaft in its correct place. The 
blades are drop forged of manganese bronze and are especially 
strong at the roots, where they are machined to fit the edges 
of the wheels as shown by Fig. 6. The shorter blades are 
dovetailed to fit in a groove, but the longer ones have a dove- 
tailed slot and straddle the edge of the wheel. 

Fig. 6.—Buckets for Marine Geared Turbines 

Leakage through the glands in the casing where the turbine 
shaft passes through is checked by labyrinth packings as 
shown on Fig. 4. There is another labyrinth packing be- 
tween the first and‘second stages. ‘The packings in dia- 
phragms between other stages, where the fall in pressure is 
less, are simpler in form, but work on the same principle. 
The labyrinth packing at the high pressure end of the shaft 
is double. The leakage from the first stage of the packing 
is piped over to supply low pressure packing at the other end 
of the shaft; the outer stage is piped to a lower stage of the 
turbine. 

TURBINE WHEELS AND CASING 

The turbine wheels are turned from solid steel forgings 
and pressed onto the shaft as shown by Fig. 7. This illustra- 
tion shows also the bronze sleeves carrying the running rings 
of the labyrinth packings and the flange which delivers the 
power to the gearing. The casing is parted horizontally 

through the axis of the shaft, and the 
diaphragms are made in halves set in the 
upper and lower parts of the casing. The 
turbine can be opened by lifting the upper 
part of the casing as shown by Fig. 8, which 
shows one of the guide pins in place. 

Steam to the turbines passes through 
an emergency valve with a tripping device 
for rapidly shutting off steam in case the 
speed increases dangerously or for any other 
reason; then the steam passes through -the 
maneuvering valve, by which it is directed 
to either the forward or backing turbine. 
In addition there are two hand valves for 
controlling the pressure on the first set of 
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Fig. 7—Turbine Rotor 

nozzles when the ship is running slowly in stormy weather or 
for any other reason. 

THE GEARING 

The outstanding feature of the power unit as shown by 
Fig. 5 is that the gearing is larger and heavier than the steam 
turbine, and yet the unit is compact and the engine room is 
conveniently arranged as shown by Fig. 2. The reason is 
that the steam turbine has come to its normal condition and 
is a small high speed motor, making 3,000 revolutions per 
minute. The propeller makes 100 revolutions per minute 
and has desirable diameter and pitch ratio. The two pinions, 
as shown by Figs. 9 and 10, are made of hollow forged 
high carbon heat treated steel. The two gears have cast iron 
hubs, but the teeth are cut in heat treated forged steel tires 
which are shrunk on the hubs (see Figs. 11 and 12). The 
teeth of both sets of gears have a helical angle of 35 degrees; 
the high speed set are 4 pitch and the low speed are 21% 
pitch. ‘The teeth have involute outlines, as shown by Figs. 
13 and 14; all,high speed gears are involute gears because 
they can be cut with extreme accuracy and because they en- 
gage correctly even though the distance between the axis of 
the gears differs from the designed distance. 

Perhaps the most interesting feature of this turbine arrange- 
ment is the provision for free running of each individual ele- 
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Fig. 8.—Marine Geared Turbine Forward-End View, Showing Hand 
Valves, Clearance Indicator and Emergency Tripping Devices 

flanges on these shafts; consequently, the pinion is free to 
run in its own bearing and to seek the slight end adjustment 

, necessary to ensure equality of bearing for the two helical 
sets of teeth. Since all parts are machined and fitted with 
the extreme precision of high grade modern machine work, a 
very slight degree of movement is all that is necessary for 
free running. 

The same device is used to secure freedom between the 
high speed gear and the low speed pinion. The pin device 

G2N wp 8 9 101112 LZ 
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Fig. 9.—Assembly of High-Speed Pinion With Couplings 

Key for 2 and 5 
Flanged coupling for 5 

OUR Lo HH 

Hollow or quill-type pinion 
Flexible shaft with coupling flange 

6 Bolt with nuts, locking plates, and washer for 5, 

ment of the gear. Of course, the turbine rotor is balanced 
by the usual certain and precise methods used for parts having 
high rotative speed. In addition, the shaft bearings, as 
shown by Fig. 4, are carried by blocks with a spherical form, 
so-that to some extent the shaft may find its own alinement. 
The turbine shaft, as shown by Fig. 9, is connected to the 
far end of the high speed pinion by an internal shaft of small 
diameter. ‘This internal shaft is coupled to the turbine shaft 
by pins which give a slight freedom or play between the 

Body bound coupling bolt with nut and cotter for 2 and 4 

7 Coupling flange—male half 
8 Bushing 
9 Coupling pin 

10 Flanged coupling for 12—female half 
11 Key for 10 and 12 

and 10 12 Turbine shaft 

is placed at the far end of this pinion for convenience in 
construction. It will be noticed that the holes in the flanges 
for both high speed and low speed couplings are bushed and 
that the low speed pins have sleeves. The full floating bush- 
ing around the low speed pins allows an equal distribution of 
load, and provides a positive method for checking the aline- . 
ment during and after installation; replacement, when wear 
occurs, is easy and cheap. 

The low speed gear is on the propeller shaft and is main- 
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Fig. 10.—Assembly of Low Speed Pinion With Couplings 

Locking screw 
Retaining ring 
Coupling half for 13 
Bushing 
Pipe 
Key for.11 and 12 
Key for 3 and 13 
Bushing 
Sleeve | OCOADWP Wp 

tained in its position by the propeller thrust bearing, which 
must consequently be set and watched with care, because the 
freedom of the pinion, while sufficient when the gear is in 
adjustment, is, after all, very small in absolute movement. 
The upper half of the gear casings can easily be raised, ex- 
posing the gears and the bearings of their shafts. In addi- 
tion there are flaps that can be raised for ready inspection. 

LUBRICATION 

The gears and all the bearings are lubricated continuously 
and liberally with oil 
that is filtered and 
cooled systematically, 
each part having its 
own supply under 
ready inspection. Any 
failure to maintain 
proper lubrication with 
cool, clean oil will lead 
immediately to deteri- 
oration and may cause 
extensive damage. 

Since there is no 
wear on the turbine 
save that of the steam 
on the blades, and since 
the wear on gears and 
bearings is very slow, 
if proper provision is 
made to avoid exces- 

sive pressure and if proper lubrication is maintained, a geared 
turbine should run a long time without overhauling. If from 

Fig. 11—High Speed Gear 

any cause wear of gearing or bearings is appreciable, the 
best remedy is replacement, which can best be done at a 
home port. 

OPERATION AND MAINTENANCE 

It has been frequently pointed out in this magazine that 
the steam turbine is the builders’ job. It is delivered shut 
up in a box with instructions to maintain certain adjust- 
ments and to see that it is supplied with clean steam and oil. 
These instructions are simple, but to carry them out requires 
intelligence and vigilance on the part of the engineers. 
There is probably little that the engineer can do for the 
steam except to see that the boilers are run under regular 
normal conditions and to watch the feed water for contami- 
nation with oil and salt. Any salt in the feed water indicates 
trouble in the condenser, either from leaky or broken tubes. 
So long as direct acting steam pumps and other steam auxil- 
laries are used there is liability that oil will get into the con- 
denser and boilers, even though the feed water is filtered. 

10 Coupling pin with washer, nut, and cotters for 
3 and 11 

11 Coupling half for 12 
12 Hollow or quill-type pinion 
13 Flexible shaft with coupling flange 
14 Body bound coupling bolt with nut and cotter 

for 13 and 15 
15 High-speed gear shaft with coupling flange 

The engineer will find that the amount of oil may be kept 
down by keeping the auxiliaries in good condition and watch- 
ing the younger engineers and oilers; the last is the most 
important. 

The temperatures of the oil fed in and drawn out from 

Fig. 12——Low Speed Gear 

the gearing and bearings should be watched with extreme 
solicitude; any sudden rise means that something is very 
wrong. ‘Two things should be done at once: all the adjust- 

Fig. 13.—High Speed, 4-Pitch, 35-Degree 

Helical Angle Teeth 

ments should be checked up and corrections made, if neces- 
sary, and the parts showing heating should be flooded with 
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Fig. 14.—Low Speed, 2!/2-Pitch, 35-Degree Helical 
Angle Teeth 

oil. The engineer should learn the simpler methods of test- 
ing oil and practice them as a regular routine, especially 
tests for presence of metal from the bearings. ‘The engineer 
of a turbine steamer who knows his work and is on the alert 
should have a mind free from anxiety unless it may be for 
the fireroom. 

Memorandum Governing Requirements 

for Fuel Oil Installation 

TANKS 

Tanks separate from hulls to be constructed of material 
not less than 5/16 inch in thickness. 

Double riveted. Rivets spaced not more than four diam- 
eters from centerline to centerline. 

Holes drilled and burrs removed after drilling. 
Seams calked inside and out. 
On wood vessels lead lining to be placed under tanks sepa- 

rate from hulls, lining to have a weight of not less than 8 
pounds to the square foot. 

Tanks to be properly braced and securely fastened to hull. 
These tanks to be at least 18 inches from the boiler at all 

points, except back. 
Valves to be placed on all tanks separate from hull at 

suction. 
Tanks separate from hull to be tested to a hydrostatic pres- 

sure of 15 pounds. 
Distance between tanks and back of boiler to be not less 

than 24 inches. 
Double bottom tanks and other compartments to be tested 

as required by the American Bureau of Shipping. 

PIPING 

Pipes and valves over 2 inches in diameter must be flanged 
to tanks. 

Filling pipes must extend to bottom of tanks and must be 
fitted with U-bend extending upward at least 12 inches; or 
pipe brought to within one-half of its diameter of the bottom 
of tank. 

Vent pipes must be the same area as filling pipes except a 
separate overflow is provided. If overflow is fitted with 
valves, check valve only allowed. 

Vent pipes requiring bends must not use bends exceeding 
45 degrees. 

Upper ends of vent pipes to be carried above upper deck 
of superstructure, terminated in a U-bend properly covered 
with wire gauze. 

Sounding pipes are not required by these rules, but if fitted 
must extend as close as practicable to bottom of tank. 

Smothering pipes are not required, but if installed must be 
at least 114 inches in diameter. 

Pipes and connections between oil fuel feed pump and 
burners to be tested to 500 pounds on all high pressure sys- 
tems. 

Pipes between oil fuel feed pump and burners to be of 
extra heavy material. 

VALVES 

Valves on all tanks to be accessible at all times or to have 
extension rods leading to deck. 

Throttle valve of oil fuel feed pump to be provided with 

MARINE ENGINEERING 

- 

FEBRUARY, 1921: 

means of closing from a place outside the fireroom or pump 
room and not directly above the fireroom. 

Valves over 2 inches in diameter to have bolted bonnets. 
Tanks which are a source of supply to the pumps supply- 

ing the burners shall be fitted with an internal gate valve 
operated by an extension rod leading to an accessible point 
in an open space on deck outside the engine and fireroom 
casing. 

PUMPS 

Transfer pump to be connected to oil fuel system only. 

OPENINGS 

No holes to be cut in sides, bottoms or ends of tanks ex- 

cept for suction. 
HEATERS 

Exhaust steam from coils used to heat fuel oil to be led to 
separate inspection tank, and in no case discharged into bilge. 

EXPANSION TRUNKS 

Expansion trunks extending above the deck must have all 
rivet holes drilled and be double riveted. 

FIRE EXTINGUISHERS, ETc. 

On all vessels of over 500 tons there shall be in each fire- 
room.a metal tank containing 50 gallons of sand and pro- 
vided with scoop or shaker for fire purposes; also two ap- 
proved fire extinguishers placed accessible to fireroom and 
ready for immediate use. 

On vessels of 500 gross tons and under tank to contain 25 
gallons of sand and one approved fire extinguisher. 

APPLICATIONS AND BLUE PRINTS 

Application to be submitted to office of supervising in- 
spector in triplicate. 

Drawings or blue prints to be submitted to the office of the 
supervising inspector in triplicate, showing proposed installa- 
tion. 

Drawings or blue prints to show location, thickness and 
style of riveting of tanks. 

In case of tanks separate from hull, fastening to hull 
should be shown. 

Filling and vent pipes to be shown; also location of upper 
end of these pipes and connections at tanks. 

Method of connecting all valves to tanks to be shown. 
Oil fuel system proper to be shown. This includes pumps, 

heaters, valves and burners. 
Extension rods from emergency shut-off for throttle of oil 

fuel feed pump and extension rods from oil suction valves to 
be shown. 

Piping from oil fuel feed pump to burners to be shown ex- 
tra heavy on all high pressure systems. (Any system using 
a pressure from a pump for atomizing is considered a high 
pressure system. ) 

Method of removing water from oil tanks and disposition of 
exhaust steam from heater coils. 

Means of raising steam on boiler when it is cold, on ves- 
sels having one boiler. 

Cost of Danish Shipping 
According to the Berlingske Tidende of Copenhagen, the | 

following table gives the cost of running a vessel of 2,400 
tons deadweight at the present time and before the war. 

1914 1921 
Daily xexpenSesterrtereiestetoiereeveteieistecieriererysiieerere $30 $139 
Wages per month (not including war risk insur- 

ance on crew and officers’ pensions 6 percent) $263 $1,276 
INO OYGL MEE SRMEK IP GEN5 00 000000006000000009000 15.6c 238¢ 
Overtimesonsboardeeeeerereereereet renee 5c to 7c 31c to 38c 
Price of coal in Great Britain per ton........ $2.00 to $2.50 $12 to $14.00 
Price of coal in Denmark per ton.............. $2.49 to $2.80 $18 to $26.50 

Insurance rates have increased five to six times the amounts 

payable in 1914. 



Diesel Engine Crankshafts 
Investigation Made in Connection with Classifica- 
tion Rules of the American Bureau of Shipping 

BY JOSEPH 

O part of the Diesel engine is looked upon with as 
much suspicion as the crankshaft. The mechanism 

of the valves and the stresses in other parts due to heat and 
pressure are calculated to such a nicety that little serious 
trouble is experienced from this source, but crankshafts con- 
tinue breaking apparently without cause. The reason for 
this condition is the fact that there are so many abnormal 
conditions and combinations of adverse circumstances in the 
life of a crankshaft that it is impossible to anticipate all such 
conditions in the calculations. 

Law OF COMPARISON 

The writer recently asked a well-known engineering pro- 
fessor with regard to the proper method of calculating the 
crankshafts and received the startling answer: ‘The more 
you figure, the 
more you may be 
sure that you are 
wrong; the safest 
formula is this: 
D?/D2 = d?/d,3, 

where D and D, 
represent the diam- 
eters of the old and 
new cylinders re- 
spectively, and d 
and dy the diame- 
ters of their crank- 
shafts.” In other 
words, if an en- 
gine works satisfactorily with a crankshaft of a certain size, 
a similar engine may have a shaft in the above proportions. 

Most crankshafts are designed in this manner, and even in 
the case of entirely new designs and where a thorough analy- 
sis has been made of all the loads and conditions involved, 
the engineer does not finally determine on the size of the shaft 
without consulting the plans of somewhat similar engines. 
This fact is not at all surprising, as experience only can 
verify our calculations and teach us the application of proper 
assumptions and constants. Considerable research work has 
been performed by engineers in the oil engine industry and 
many broken shafts have been replaced before we arrived at 
the safe sizes and safe materials for oil engine crankshafts. 

=| 

--—4——-55--—-— 

_* Engineer Surveyor, Scientific Department, American Bureau of Ship- 
ping, New York. 

HECKING* 

There are several fundamental requirements which apply to 
all shaft calculations alike, and these are: a rigid bedplate, 
solid foundations, sound material and good workmanship. 
Under these considerations the following analysis is offered 
to those who wish to acquire at least a general knowledge of 
the calculations involved and who desire a formula readily 
adjustable to suit varying conditions. 

TerMs USED 

The following terms are being used in this analysis: 
maximum initial pressure, pounds per square inch. 
diameter of cylinder, in inches. 
load in direction of connecting rod. 
tangential force. 
bending force. 
twisting moment. 
bending moment. 
angle of crank and vertical centerline. 
angle of connecting rod and vertical centerline. 
angle of connecting rod extension and tangential to 

crank circle. 
equivalent bending moment. 
fore and aft length of crank over webs + 1 (inches). 
allowable working stress per square inch. 
crankshaft constants. 
diameter of crankshaft. 
thickness of crankweb. 
width of crankweb. 

HT TW WA 

AL TE WW TT A 

PoInt OF MAxIMuUM STRAIN 

Taking at first a single cylinder engine under considera- 
tion it is essential to determine the point of maximum strain 
in the crankshaft. This point is given by various authorities 
as located between the crank angles of 25 and 35 degrees in 
the power stroke. A typical indicator card is shown in Fig. 
2 (the pressure curve having been magnified in order to make 
clear the drop in pressures) and the positions of the piston and 
the crank for crank angles of 25, 30 and 35 degrees have 
been indicated to find the point of maximum strain. 

In the top position the shaft is subject to bending only. 
The load on the piston equals .7854D?P, the crankpin is as- 
sumed to be loaded in the center and the points of support 
one-half inch beyond the crankwebs (see Fig. 1). The bend- 

WL 
= (REND S D3Ib = ing moment is, therefore, 

196D2PLE. 

The process of the calculations to obtain the equivalent 

TABLE I. 

i WL 
Crank =1, stroke=2, connecting rod = 4.5, length between bearings L=2, S=L, bending moment = Mp—=——. 

4 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 

a a a Sarai 

2 | Sal Se |< 2 e | & é e 12 ie os | Gor ie 
aS |) @e | we Peo. ) Il g Eto I| © 2 DM we Ao |S SS < Aa | ae < o OS | < EIS< pq X SX sx os © 2 

Ay Ay i | = oa = 
AY jaa) 

Top P .7854.D2P el: Oe 0 oT 6 7854 DP 0 196 D2PL 0 0 196 D2?PL 

25° .947 P | .744 D2P | 5° 23’ .996 | .746 D2P | 59°37’ .377 D?P | .643 D2P .189 D2PS| .161 D2PL 1.173 | .649 | .248 D2PL 

30° .881P | .692 D2P | 6° 23’ .994 | .696 D2P | 53° 37’ .413 D?P | .561 D2P .207 D2PS|_ .140 D2PL 1.48 .560 | .250 D2PL 

35° .753P | .600 D?P | 7°20’ | .992 | .605 D?P | 47° 40’ .407 D'P | .447 D2P .204 DIPS} .112 DtPL 1.822 | .481 | .233 DIPL 



148 MARINE ENGINEERING FEBRUARY, 1921 

TABLE II 

WN tH 
a CS) Oy Oy Ay Ay a || Si o 2h Ay L «& 3 a 5 a 2 2) 2 pl 

fya| Sea) w& 4 | off bp ‘ Pe eo A a eae | 8h Be Sag || ka Sie SI 9 A = fe) as! AE | os S S| aS =) (2 
.O) O Ay < <q 2) n = faa} 3 a w s (a) 

| = = 

4 692 7°11’ | .992 698 | 52°49’ | 604 797 421 | 1556 211 139 1.518 155 1258 
4 692 6°23’ | .994 1696 | 53°37’ | 593 805 413 56 207 140. | 1.479 156 250 
5 692 5°44’ | 995 695. | 54°16 584 812 406 1564 203 141 1.44 87 247 

bending moments for the various crank positions is shown in 
Table I. Column 2 gives the piston pressure in relation to 
the maximum pressure; column 3, the corresponding load on 
the piston; column 4, the angle between connecting rod and 
vertical centerline of the engine, and column 5, the cosine of 
this angle; column 6, the load in the direction of the connect- 
ing rod (3 divided by 5); column 7 gives angle 8, dividing 
load C into T (column 8) and B (column 9) by multiplying 
C in column 6 by the cosine and the sine respectively of angle 
5. Assuming now the crank length as unity = 1, the stroke 
equals 2, and for comparative purposes L may be taken as 
= 2. (The effect of the ratios of stroke to span between 
bearings will be investigated later.) The twisting moment in 

a P-L (3) 

fairly even expansion curve, and inasmuch as no two indi- 
cator cards are alike, quite different values may be obtained 
by analyzing other cards, but the result as to the location of 
the point of maximum strain in the crankshaft varies very 
little. The assumption that this point is located at the 30- 
degree angle position of the crankweb in the power stroke is 
sufficiently correct for all practical purposes. 

The above analysis is based on a connecting rod length of 

Fig. 2 

column 10 is therefore T in column 8 multiplied by the 
crank length or by .5,S and the bending moment in column 11 

WL 
is B in column 9 multiplied by L/4 (see above). Col- 

umns 12, 13 and 14 require explaining in detail. 

DERIVATION OF EQUIVALENT BENDING MoMENT 

The generally accepted formula for finding the equivalent 
bending moment where the bending moment and _ twisting 

moment are known is LM, VM? + M,?. This value is 

easily recognized from the Pythagorean Theorem as the hy- 
pothenuse of a rectangular triangle, the two sides being M, 

M: 
and M, (see Fig. 3). Tane = ; for the 25-degree posi- 

My 
-189D?7PS S) 

OM — ee ZS , and having in this case 
.161D?PL IE, 

assumed S = L, tan e = 1.173. The corresponding cosine e 
is .649 and the hypothenuse, or EM,, equals the bending 

.161D?PL 
moment M;, divided by cosine « = ——_—_— = .248D?PL. 

649 

INFLUENCE OF CONNECTING Rop LENGTH 

The indicator card used in Fig. 2 is taken from a large six 
cylinder four cycle engine of modern design and shows a 

41% cranks, which is the average of present-day practice; 
rods of a length of 4 or 5 cranks will affect the proportions of 
M, to M, only to a minor degree, as shown in Table II. 

EFFECT OF STROKE TO LENGTH RATIO 

In the foregoing analysis it has been assumed that the 
stroke S = distance between bearings ZL. A tabulation of a 
number of designs shows that the S/Z ratio is subject to a 
variation from .75 to 1.35. It is evident therefore that any 
formula based on a fixed S/Z ratio for all engines does not 
fairly cover the conditions, as the following indicates. 

Referring to Table I, the ratio S/L = 1 for the 30-degree 
angle position gives the M,/M) ratio of 1.48. For S/L = 7, 
L is increased in the ratio of 1/.7 or 1.43, and the M./M, 

.207D2PS 
1kOSSa— ratio for a constant M, is 

.140D?PL X 1.43 

For S/L = 1.4, L is decreased in the ratio of 1/1.4 

.207D?PS 

or JS ame) $$$ = 20 = tam « 
MAODBPIL S< AS 

gent for any S/L ratio may be more readily obtained by multi- 
plying the tangent for S/Z = 1 by the ratio in consideration, 
ag ARS S< == LORS: 

These three conditions have been shown graphically in 
Fig. 4, indicating clearly that with a constant M; and a vari- 
able M), the effect of M, on EM, is greater with a decreasing 

tanenes 

The tan- 
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M,, and is smaller with an increasing M). 

decrease from S/L = 1 to S/L = 1.4 equals 7.3 percent. 
The reduction of the stresses in the shaft induces the de- 

J mes Mae = EM, 

Mt My 

Actual Inertia 

BN Assumed )nertia 

Fig. 5 

“signer to reduce the distance between bearings to a minimum. 
The above investigation also emphasizes the necessity of 

taking the S/Z ratios in consideration in formulating a rule 
for general application. 

‘INERTIA 

A more serious problem for a general formula offers ap- 
parently the determination of average acceleration forces. 
The formula for the acceleration force at the upper dead 

nN 1 
center is ps = ( i x ur(1 oe ——),,and for the 

‘ea 30 4.5 
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The increase in 

EM, from S/L = 1 to S/L = .7 equals 15.7 percent and the 

149 

n 1 Jens) 30 4.5 
where ~ = number of revolutions per minute, w = weight of 

lower dead center pa =| 

Expansion 
Curve 

75 

105 

150 

165 180 

Fig. 6 

reciprocating parts per square inch of piston area, r = length 

1 
of crank in feet, ——— the crank to connecting rod ratio, and 

pa pressure per square inch. 
The characteristic curve of acceleration forces is indicated 

in Fig. 5 in dotted line. The principal determining features 
are the velocity and the weight of the reciprocating parts. 
The speed of an engine and also the weights depend to a large 
extent on its size. Only large oil engines are built of the 
crosshead type, and while the weight of the reciprocating 
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TABLE III. TURNING Errort FoR EacH 15 DEGREES OF STROKE 

In Table III the turning efforts have been calculated for 
Wane piston Histon eos ee every 15 degrees of a complete cycle of a four cycle engine 

ZOE, DIP with due consideration of the inertia forces. It should be 
0 78 .612 — -= noted that the inertia is negative for the first half of each 
30 aa ee pe al e stroke and positive for the second half. For the exhaust and 
a 440 346 -408 141 S suction strokes inertia only need be considered; in the case of 
75 bod 178 510 “090 di two cycle engines these two strokes are omitted. on, 
105 ioe Bren ous ee 2 Special attention is directed to the peculiar pee 

135 “263 “207 “393 “068 & the compression stroke (Fig. 6), where for the 285- and 300- 
150 267 121 200 1042 degree positions the positive inertia pressure exceeds the nega- 
180 = “157 ae ee tive compression pressure, resulting in a small positive turn- 195 —.193 — 1152 102 —.015 Saye Cited? 
238 ae 118 “398 = 035 3 ‘While in Tables I and II the turning efforts have been de- 
355 =r = 088 pen Se n termined by the triangle of forces as functions of angle 8, the 
ae aed mae on ~:o12 | % graphical method has been used in Table III, where the M, 
200 -08 063 481 030 = for any crank angle equals the load on the piston multiplied 
330 7 i34 “294 039 a by the corresponding distance of the intersection of the con- 
ac Be es no oze necting rod with the horizontal centerline of the shaft from 
Re —-193 =-152 153 — .023 the center of the shaft marked “arm” in Fig. 6. 
45 157 = 100 “208 = bat EY Another modification is the omission of the resultant pres- 
7 =e aa 00s 510 = 012 a sure due to angle 8. Comparison of columns 3, 5 and 6 of 
ae ts eet -500 -O1L 5 Table I will show that the increase in pressure due to cosine 
120 Vis “089 “387 O34 ee 8 is rather trifling and may as a matter of convenience be 
men 173 nee ane ee a omitted for a general analysis. 
Tee ps abe 102 015 Table IIT forms the basis of calculating the size of the 
195 —.193 —.152 102 —.015 ie crankshaft for engines with any number of cylinders. Havy- 
oe Sos ae 88 oy Ss § ing found that the maximum stress for a single crank occurs 
Bee mye may oY aned amos re at the 30-degree angle position, the stress in the shaft aft of 
270 —.03 —.024 -500 —.011 & the after crank of multi-cylinder engines is due to the bend- 
300 £013 +010 “481 +008 g ing and torque of the after cylinder plus the torque Baeree 
330 oo =e on wats é by the preceding cylinders. The piston load of one cy inder 
345 —.50 —.393 .153 —.060 o at the 30-degree position according to Table III is .576D?P, 

parts is large, the speed is generally low; the designer takes 
care that the weights of fast-running, small trunk-type en- 
gines are kept down. From a comparison of a number of en- 
gines of various types it has been found that the average 
acceleration pressure is equal to 20 percent to 25 percent of 
the maximum piston pressure. A maximum acceleration force 
of 20 percent of the maximum piston pressure is probably an 
assumption on the safe side, bearing in mind that this is not 
a question of dissipation of power, but of relocation. The 
power absorbed in the first half of each stroke is returned 
during the second half, therefore not changing the total turn- 
ing effort. The acceleration used in this analysis is shown 

of which the bending force M, equals sin § = .805 
.5/6D?P = .464D?P and the bending moment .464D2P 
.25L = .116D* PL; the torque has been determined graphi- 
cally as .169D?PS. The bending moment remains constant 
for any combination of cylinders. 

The equivalent bending moment is derived by the method 
described in connection with Fig. 3 and the effect of the S/Z 
ratio according to the explanation in connection with Fig. 4. 

TotTaL TWISTING AND BENDING MOMENTS OF VARIOUS 
ENGINES 

The sum of the twisting moments for the customary cylin- 
der arrangements will equal crank angles, taken from Table 

in full in Fig. 5. III, are given in the first column of Table IV. In order 

TABLE Iv.—D°PS 

wove ray , Si z - é : y eet Used 

1 169 152 140. | .137 132 156 162 150 160 
2am sco: 130m 110 113 110 105 107 119 113 160 

Dinscoe 240° eee || sem ee 172 165 187 SOS ake SED 
= 5 4 180° 076 054 041 .038 037 | -051 064 052 160 
— 4G 120° 177 172 159 162 160 178 174 169 180 
= ewes | Meron: 218 168 167 175 74 190 197 184 190 
Tap RRS 60° 199 197 151 .169 180 189 182 183 200 

1 169 152 140 137 132 156 162 150 160 
Ree 180° 142 124 111 108 105 .129 135 122 160 

(Saar 120° D200 195 152 154 166 OTN see 174 .180 
Eat 3 4 90° 220. 171 GS | ake 176 199 200 187 .190 
Beare 60° 199 198 151 .169 180 189 TA || asi 200 
mos 45° 246 207 179 187 192 223 212 207 225 

Mb D2PL 116 104 .096 094 .090 106 111 1025 105 
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Four Cycle Diesel. 

Two Cucle Diesel. 

Two Cucle Diesel. 

Two Cucle Diesel. 

Theoretical Four Cucle. 
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eZ 
Four Cucle Diesel. 

ee 
Two Cucle Diesel. 

c. 
Two Cucle Diesel. 

& 
Two Cycle Solid Injection. 

Fig. 7 

to arrive at the turning and bending moments which may 
fairly and safely represent engines of various well-estab- 
lished designs (see Fig. 7), the indicator cards of six other 
engines have been analyzed in the same manner as the card 
shown in Fig. 6, and the turning and bending moments are 
also given in Table IV. The number at the head of each 
column corresponds with the number of the indicator card. 

As a matter of general information and comparison, the 
theoretical indicator card No. 9 and a card of a solid 
injection engine No. 8 have been shown. Owing to the 
possibility of extending the time of the fuel admission in 
solid injection engines so that their cards appear more like the 

straight Diesel card (Vickers engine), the formula for Diesel 
engine crankshafts should also cover solid injection engines. 
While all cards represent normal working condition, it is 
possible that some are slightly overloaded and some under 
loaded. 

No conclusions should be drawn from the cards as to 
the relative efficiency of the engines, as any engine may be 
made to produce a fuller card by increasing the fuel supply. 
All cards have been analyzed for 4- and 2-cycle. ‘The aver- 
age turning moments and bending moments are given in 
column 8. 

The turning moments for single and multi-cylinder en- 
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gines, column 9, and the bending moment applying to all 
engines in the last line of column 9, which have been decided 
upon as representing the maximum load acting on the crank- 
shaft, require some explanation. A two-cylinder engine 
(four- or two-cycle) running with one cylinder damaged and 
cut out would in effect be a single-cylinder engine and re- 
quire a shaft equal to this condition. The turning efforts of 
a four-cylinder four-cycle engine are affected to a minor 
degree by the elimination of one cylinder; while the prob- 
ability of running a four-cylinder engine on one cylinder is 
rather remote, prudence would advise to take care of such 
a condition by making the shaft equal to this condition. 
For the same reason the shaft of a six-cylinder four-cycle 
engine should not be smaller in diameter than the shaft for 
a three-cylinder four-cycle engine, although the normal turn- 
ing efforts would permit it. 

A closer examination of the turning efforts of 8- and 12- 
cylinder four-cycle engines reveals the fact that the peak 
of the turning effort curve lies forward of the 30-degree 
crank position (see also ‘““The Diesel Engine,” by Herbert 
Haas). The previous assumption that the point of maximum 
strain in the crankshaft is at the 30-degree crank position, 

requires therefore a modification. The bending moment in- 
creases from the 30 degree to the top dead center position 
(see Table 1). In order to maintain a constant bending 
moment M, a corresponding increase has been made in the 

variable turning moment M,, producing the same result as 
an increased M),. 

The above explanations apply also to two-cycle engines, 
where the turning efforts in column 9 of Table IV, have 
been perceptibly increased over the average values in col- 
umn 8. 

WORKING FORMULA 
\ 2 a? 

The section modulus of a circular shaft is .098d? or 

10.2 
If “f” represents the allowable fibre stress, 

d°f 3 !It0.2 X EM». 
= EM» or d =| OP Zs 

10.2 f 

EM, consists of the numerical value “‘v” (see Table I), and 
the constant D?PL; the derivation of the value “v’ is shown 
in Table V. By extracting the cube root of the product 
10.2v, this value may be placed in front of the root sign as 
a constant “a,” so that the formula takes the form of 

The value of “a’ for the various turning moments and 
the constant bending moment of Table IV are determined as 
shown in Table V. 

EXAMPLE 

As an illustration of the operation of the above formula, 
the curves for single and multi-cylinder engines with cylin- - 
ders 20 inches diameter, 30 inches stroke, and a maximum 
working pressure of 500 pounds per square inch, are shown 
in Fig. 8. There are two curves, one for S/L = .7 and one 
for S/L = 1.3. The allowable working stress of the material 
has been taken as 7,500 pounds, representing material of 
an ultimate tensile strength of 60,000 pounds and a factor of 
safety 8. The constant for any number of cylinders is 

*|D?PL 
\—— which for the above cylinders and for S/L = .7 

equals 10.47, and for S/L = 1.3 equals 8.49. These values 
multiplied by the value of “a’ (Table V) corresponding to 
the number of cylinders under consideration give the diam- 
eter of the shaft. 
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TABLE V. 

oN) 

a Ss 
Number of cylinders a ei LQ a3 

S| ge | @ ss =I ff 
Yy cS a) l| © 

1-2-4 cylinders, 4 cycle 

1-2 cylinders, 2 cycle 7 | 1.065] .685 | .153D?PL | 1.16 
Wks == <i6@) DIPS, Itoye G/L ui 
=i 

1.0 | 1.523] .549 | 191 D?PL. D 160 D?PS ua au eae 
tain, C = —— > 1,998 

-105 D°PL 1.3 | 1.980] .451 | .233 D?PL.| 1.34 

3-6 cylinders, 4 cycle 
3 cylinders, 2 cycle 7 | 1.20 | .640 | 164 p?PL E F ; | LT 
Whe = WEOIDIPS, Ror S/il|—— [Sande Sees 
=i 

W . . 2 180 D?PS il 1.715} .504 | .208 D?PL.. 1.28 

(TEN, @ 8 
2 

105 DPE 1.3 | 2.28 | .409 | 257 D*PL.| 1.38 
8 cylinders, 4 cycle eI 
4 cylinders, 2 cycle z 
Me= 190 D°PS. For S/L|_-7_|_1:267|_-619 | 170 D°PL.| 1.20 » 

=i 
100 D?PS 1.0 | 1.81 | .484 | 217 DPE) 1.30 _ 

tan. € == ——____. >= _ 7. 81 
2 105 D?PL 1.3 | 2.355} .391 | .269 D?PL.| 1.40 

12 cylinders, 4 cycle aa i 
6 cylinders, 2 cycle : 
hs = AT® IDPS, Roe S/L|_eF || B85] HO | oiled DAME 7 
=T 

200 D?PS 1.0 {1.905 | .465 | .226 D?PL.| 1.32 
tan. € —= ——__—_. = 1,905 

105 D?PL 
—I|. i183 2.475| .375 | .280 D®PL.. 1.42 

8 cylinders, 2 cycle i 
Mt= 225 D’PS. For S/L| .7 | 1.498] .553 | .190 D?PL.| 1.25 

——Fli 
2 225 DPS 1.0 | 2.142) .423 |. 248 D?PL.| 1.36 

tan. € = ———___ = 2. 142/_--_ ae 
.105 D*PL 18} 2.783] .338 | .311 D?PL.. 1.47 

DIMENSIONS OF CRANKWEBS 

The determination of the dimensions of the crankwebs. 
should be carefully considered in the design of each engine. 
The temptation to reduce their thickness in order to shorten 
the length of the engine is rather alluring but may lead 
to disaster. Experience has shown that by far the greater: 
number of crankshafts break through the web on the line 
m-n, indicated in Fig. 9. Especially in the top dead center. 
position, the loads and stresses are somewhat indeterminable, 
considering the possibility of uneven bearing levels, deflec- 
tions due to the loads on the adjoining cranks and temporary 
excessive pressures, or a combination of the above. The 
tendency of design should therefore be in the direction of 
“safety first.” 

A satisfactory approximation may be obtained by 
the following method, basing the strength of the 
web on the strength of the crankpin. The shaft is 
considered supported at the center of each bearing (Fig. 9). 
Allowing again a 20 percent reduction in the maximum 
pressure for inertia, the load in the top dead center position 
is .8 & .7854D?P = .628D?P. The maximum bending 
moment for the crankpin is therefore .628D?P & L/4 = 
.157D*PL. The section modulus of the shaft is .098d*, and 
S702 RE 09802} orl 6D2P Ed? aeethesreactionwat 
each bearing is .314 D?P, the moment from the centerline of 
the bearing to the center of the web is about .25Z and the 
bending moment .314D?P & .25L = .08D?PL. The section. 

Pw 
and .08D?PL = em f, or 

Pw 

6 
4A8D?PL = t?wf. The relative dimensions of crankpin and 

modulus of the web is 
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likewise been equipped with them. 
The siren used on the Benowa 

is a single head size siren known 
as type “B,” manufactured by the 
Federal Electric Company, Chi- 
cago. It is claimed that it can be 

Shaft Diameter. 

Number of Cylinders. 
Fig. 8 

WGI I2IC A8D?PL 
web are therefore —————- = 

d°f Pw 
This proportion is based on bending forces only. The 

magnitude of the turning forces depends on the number of 
the cylinders. It would lead too far to recite here the 
assumptions of how this turning effort may be transmitted 
from the forward to the after web. It is evident that the 
web, having the greater moment, is subject to a more severe 
strain than the crankpin, which is partly protected from 
deflection by the surrounding connecting rod box. The above 
ratio of crankpin to crankweb is therefore increased to .4d* 
= fw, in accordance with good practice. 

Gr 0h == Fay, 

3.2d=L 82d- 25L 

Fig. 9 

For the point of maximum torque the section modulus of 
the shaft = .196d* should equal the section modulus of the 

wt 
The ratio d? = w*t has been web = or 1.18d? = w7t. 

found adequate. 
The crank webs of built-up crankshafts are made to the 

proportions inherited from the reciprocating engines, that 
is, the thickness of the webs = .66d and the width from 
1.9 to 2 times the diameter of the hole in the webs. 

SHAFT MATERIAL 
Two grades of steel are used for marine engine crank- 

shafts, the ordinary marine steel of 60,000 pounds ultimate 
tensile strength, 50 percent yield point and 26 percent elonga- 
tion and steel of 70,000 pounds ultimate tensile strength, 
50 percent yield point and 22 percent elongation. ‘The latter 
material is the more widely used. The working stress for 
the first is 7,500 pounds and the latter 8,000. 

Electric Siren for Motorships 
HE problem of providing motor driven vessels with 
economical and practical sound signalling devices 

was solved by a Seattle shipbuilding concern when it equipped 
the motorship Benowa with an electric siren. The first 
installation was made several months ago, and it has been 
‘so successful that since then many other motorships have 

heard for more than a mile and 

a half and that the double head 

size sirens manufactured by the 

same concern can be heard for 

more than three miles. 

The advantages of the electric 

siren over an air compressor is 

that the siren may be installed at 

one-fifth the cost of an air-sound- 

ing device and that its maintenance 

cost is at least one-tenth. When an air compressor device is 

used it is necessary to keep the motor running almost con- 

stantly to maintain sufficient air pressure, whereas in the 

case of a siren the motor is used only when the siren is used. 

Federal Electric Single Head Siren Mounted on Motorship Benowa 

The siren can be set in motion from various parts of the 

ship by merely pressing a button, when it gives a peculiar, 

penetrating sound, universally known to seamen as a warn- 

ing signal. Hundreds of electric sirens are used by the 

United States Government on submarines and the like. 

It is necessary to oil the siren only two or three times a year. 

The cost of operation for actual current consumed is only 

about two or three dollars a year. Every part of the siren is 

enclosed. ‘he rotors are made of aluminum and cast in one 

piece. The horn is of cast iron. The motor drives the rotor 

and its revolution at a high rate of speed draws air into the 

large bell-shaped openings or horns at either end of the siren 

and forces it out through ports in the stationary housing. 

The alternate opening and closing of these ports by the turn- 

ing of the rotor produces the characteristic sound of the siren, 

_and the rising and falling sound, which makes it so distinctive 

and effective, is the result of change of speed of the motor. 

PROSPERITY OF ITALIAN SHIPYARDS.—Italian shipyards, 

it is stated, are enjoying quite a run of prosperity. There is 

actually a larger tonnage under way in these yards than in 

any other European country except England. Italian ship- 

yards have at present 57 steel steamers of 413,727 tons dead- 

weight in construction of which 24 are being completed 

afloat, and 33 are still on the way. It is also stated that 

orders have been booked for an additional 39 steamers of 

316,310 tons deadweight. Four wooden steamers of 5,075 
tons deadweight are also building. 
New SHIPYARDS FOR THE ARGENTINE.—An Argentine 

company is being formed at Buenos Ayres, with a capital of 

50,000,000 pesos, with the object of establishing shipbuilding 

yards at the port of Carmen de Patagonia, and constructing 
vessels for trading with Europe. 
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Fig. 2.—The New 12!4-Knot, 14,000-Ton Motorship Glenapp, Built by Harland & Wolff 

Motorship Building in;Europe 
BY OUR SPECIAL LONDON CORRESPONDENT 

The vitality of the motorship building industry in Europe and the interest which it 
1s arousing among engineers and shipbuilders 1s well indicated by the large number of 
technical papers which are now being read before many of the leading British engineer- 
ing and shipbuilding societies. Still more important perhaps is the energetic discus- 
sion which these papers invariably arouse, and the attendance of some of the best 
known experts on internal combustion engines at the meetings shows clearly the en- 
thusiasm which centers round this, the latest development in shipbuilding. 

NE of the most valuable lectures that has been delivered 
O is that of Professor (late Commander R. N.) Hawkes 
before the North East Coast Institution of Engineers and 
Shipbuilders on Fuel Injection in Diesel Engines. Professor 
Hawkes was during the war in charge of the Admiralty ex- 

_perimental stations where very careful investigations were 
made into the problem of adopting oil engines for war ves- 
sels, including submarines and larger ships. In his paper a 
full account is given of the results achieved. He dealt more 
particularly with fuel injection and provided a large amount 
of important data on the vexed question of the relative ad- 
vantages of solid and air injection. 

There is no problem which in Great Britain is attracting 
more attention than this, as there are two schools of thought. 
On the one side it is held that air injection must ultimately 
be replaced by the employment of mechanical pumps for in- 
jecting the fuel into the cylinders; on the other hand, many 
engineers still believe that air injection will remain the most 
popular system_on account of the fact that air compressors 
have now reached a remarkable degree of reliability and also 
because solid injection does not allow of the employment of 
the lower grades of fuel which are now becoming common. 

There is no question whatever of the success of solid in- 
jection, which, as is well known, is now adopted by Vickers 
in all their mercantile engines and by Doxfords in their re- 
markable new opposed piston type. However, proofs are not 
yet available that this success will be maintained when such 
poor fuel as Mexican oil is used, and those who adhere to air | 

injection claim that within the next few years all motorships 
will have to burn the crudest oil, as there will be a shortage of 
the lighter qualities. This is the crux of the question, and 
although Doxfords claim that in their new engine they are 
able to utilize Mexican fuel oil such as is now burned under 
boilers, it will be impossible to attach much importance to 
this claim until the first ships equipped with their engines 
have been in service for a considerable time. Obviously if 
the air compressor can be eliminated and no corresponding 
disadvantages accrue, solid injection must gain universal 
adoption. 

THE SUCCESS OF SOLID INJECTION 

In the meantime, remarkable success has been attained with 
the first Vickers engined motorship built since the war (the 
Narragansett) in which this system is utilized. It is not often 
that owners go out of their way to state this fact, but when the 
second similar ship was launched for the Anglo American 
Petroleum Company a short time ago, Mr. F. E. Powell, 
chairman of this firm, stated that the motorship was success- 
ful in every way and was only burning about one-third of the 
amount of fuel used in a corresponding vessel fitted with oil- 
fired boilers. 

The new ship just launched is the Seminole, and she is 
exactly similar in every respect to the first vessel, the Narra- 
gansett, carrying 10,500 tons of oil fuel at a speed of 11 knots 
and being fitted with two 1,250 brake horsepower Vickers 
‘Diesel engines of the four cycle solid injection type. A curi- 
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ous point in the design of these motors is that instead of 

adopting the system now commonly employed, of fitting one 

fuel pump for each cylinder, there are four plunger pumps 

for each engine, delivering into a common rail from which 

the individual fuel valves receive their supply. This ar- 

rangement has lately come in for some criticism, but Vickers 

defends it as having proved entirely satisfactory on sub- 

marine engines. It may be noted also that Doxfords are more 

radical in their design, since they employ only one fuel pump 

of relatively large size, discharging the oil at 7,000 pounds 

per square inch through a distribution box whence pipes are 

taken to the separate fuel valves. 

HARLAND AND WOLFF’S Bic PROGRAMME 

To those who are not aware of the recent development in 

motorship building in Great Britain the programme of Har- 

land and Wolff, the well-known Glasgow and Belfast ship- 

builders, for 1921 will come somewhat as a surprise. Dur- 

ing the course of the year it is hoped to complete four 14,000- 

ton ships for the Glen Line, five 10,000-ton vessels for the 

same owners, three 12,000-ton and one 10,000-ton craft for 

the Pacific Steam Navigation Company, one 12,000-ton ship 

for the Bibby Line, and one 10,000-ton vessel for Lamport 

and Holt, making a total of fifteen ships in all with a dead- 

weight tonnage of 174,000 tons equipped with machinery of 

68,800 indicated horsepower. It is to carry out this policy 

that the two enormous engine building works have been 

equipped on the Clyde, probably capable of an output of at 

least three times as many oil engines as is possible in any 

other existing works. 
The second of the 14,000-tonners, the Glenapp, was com- 

pleted in December and followed her sister ship, the Glenogle, 

on the Eastern run. No trouble whatever has been experi- 

enced with the 3,200 indicated horsepower engines installed 

in the first vessel, and it is anticipated that larger sets, prob- 

ably of about 4,000 indicated horsepower, will be built, in- 

creasing the cylinder diameter to a considerable extent and 

using only six cylinders instead of eight. Thus the four 

cycle motor is approaching the two cycle set in cylinder out- 

put, and the struggle for supremacy between the two types will 

seemingly be very acute. 
The Swedish East Asiatic Company, one of Mr. Dan Bros- 

trom’s concerns, has just placed an order for a large motor 

vessel of a well-known Scandinavian type, carrying 10,400 

tons of cargo and fitted with two 2,000 indicated horsepower, 
six cylinder engines. This is practically similar to the three 
vessels now operated by the Transatlantic Company and 
which are stated to have proved the most successful vessels 
ever built for this firm, maintaining a regular sea speed of 12 
knots on a fuel consumption of not more than 12 to 13 tons 
per day. The dimensions of these vessels are: 
Length between perpendiculars............... 425 feet 
Che enn Cota Cana Senet ocd ded ontsdce 56 feet 

ID Santee cs Oe aroma dets tin Heating aman ce 38 feet 
IDF NTP Gee ale oO nase OO oHb utaudoce 27 feet 6 inches 

Their general design can be noted from the plans (Fig. 1). 

THE SUPPLY OF OIL FUEL 

Needless to say, Lord Pirrie’s remarks on his return from 
America on the subject of the supply of oil fuel, which have 
been published broadcast, have excited widespread attention, 
since Lord Pirrie is, at the same time, the largest builder of 
motorships and controls more craft of this ‘class than any 
other British shipowner. He states quite frankly that to use 
oil under boilers is wrong in principle and should be avoided 
except on express passenger liners, but he advises shipowners 
to be careful about adopting motor vessels unless they are as- 
sured of their oil supplies. These are reasonable statements, 
but the oil companies have not been long in pointing out that 
there should ‘be no difficulty in providing all the oil required 
for motor vessels, no matter how rapidly the number may 
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grow. ‘The chairman of the Anglo American Oil Company 
and Sir Chas. Greenway, the head of the Anglo-Persian Oil 
Company, are both equally emphatic upon this point and, 
moreover, both agree with Lord Pirrie that oil should be used 
in motor vessels and not in oil fired boilers on steamships. 
Sir Chas. Greenway stated that, whereas now there were 
probably not more than 10,000,000 tons of oil available out- 
side the countries in which it was produced, in two or three 
years time this amount would have increased to 50,000,000 
tons, which is equivalent in power production, if used in 
Diesel engines, to 175,000,000 tons of coal. 

On all sides, therefore, it would appear that there is an 
optimistic spirit in regard to the future supplies of liquid fuel 
for motorships, while the view is widely expressed that as 
soon as the tanker shortage is remedied, which will probably 
be the case within the course of the next twelve months, not 
only will there be an enormously increased supply of oil fuel 
available, but that its price will be considerably diminished. 
This is not merely the opinion of the buyer whose wish might 
be father to the thought, but the view has been publicly ex- 
pressed by those in control of some of the leading oil concerns. 

New Babcock and Wilcox Oil Separator 

DEVICE which not only detects oil leakage and sepa~ 
A rates oil from water, but also discharges the oil and 

water separately, is being brought out by the Babcock & Wil- 

cox Company, 85 Liberty street, New York. The combina- 

Gi) 
Overflow 

Details of New Oil Separator - 

tion detector and separator was designed by Mr. John Cole- 

man, their chief operating engineer. 
In operation, the simplicity of the separator and its auto- 

matic operation are regarded as its crowning features. Here- 

tofore on oil burning ships oil leakage was returned from the 

heaters to an observation tank, where, if the engineer discov- 

ered it soon enough, he could avoid its getting into the boil- 
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ers, begin a search for the leak and repair it before material 
damage was done. On the other hand, if not noticed promptly, 
the oil leakage was returned with the feed water into the 
boilers, where it had extensive capacity for damage. 

The Babcock & Wilcox separator consists of a 1-foot 4- 
inch by 9-foot 3-inch tank (approximate standard size) with 
two outlets, one for water overflow and one for oil overflow. 
It will be noted that the oil overflow is 1 inch higher than the 
water overflow. Oil returning with the drains from the fuel 
oil heaters will be deposited on the surface of the water within 
the separator, where it will be accumulated until the differ- 
ence in the weight of the oil and the weight of the water will 
bring about a height difference of 1 inch, and should more oil 
enter the separator it will overflow through the oil outlet. 
Water returning through the separator will overflow at the 
lower level after passing up the pipe leading to the water 
overflow, this operation being continuous from this point on. 

It will be further noted that as the operation of the sepa- 
rator is automatic it will not require any attention on the part 
of the engineers in order to eliminate oil getting ino the boil- 
ers, as at present is said to be the case with other devices now 
in use. 

A receptacle under the oil overflow piped to the suction of 
the oil pump makes reclamation of oil possible. The sepa- 
rator has been given exhaustive tests and proved satisfactory. 
Patents have been applied for. 

Marine Steam Practice* 

BY ESKIL BERG} 

T the present time in this country 200 pounds steam 
BN pressure seems to be the limit of pressure considered. 
The reason, no doubt, is that this pressure seems to be the 
limit at which the old reliable Scotch boiler can be used. 

In new passenger vessels now being considered, 275 pounds 

pressure at the boilers is going to be used, but, of course, 

watertube boilers have to be employed. 

SUPERHEAT 

Superheat has been used for many years by European 

shipowners—in fact, where economy is desired, superheat 

must be used. While superheat can be, and is now being, 

used by thousands of reciprocating ships, giving from 10 

to 15 percent saving in fuel, the engine must be of special 

design to operate satisfactorily. All the auxiliary engines 

must also be of special design to give reliable operation, or 

else they must be operated by dry steam led to them by 

special piping, the steam being taken from the boiler before 

it reaches the superheater coils. 
This, of course, is a make-shift and, besides, when we 

consider that from 25 to 35 percent of all the steam from the 

boilers is used to drive the auxiliaries, it is a terrible waste 

of fuel. 
Steam turbines are particularly well adapted for superheat. 

The friction loss inside the turbine is reduced to a minimum 

by the introduction of superheat. This means long life, 

smooth running and economy. 
In the Curtis type of turbine there is a gain of practically 

1 percent for every 12 degrees of superheat. In other 

words, the steam consumption is reduced 16.7 percent with 

200 degrees of superheat, as will be explained later. This in 

practice means practically the same amount in fuel con- 

sumption. 
In connection with engines using superheat it must be 

remembered that every steam locomotive, operating on the 

main railroad line, is using very highly superheated steam 

(temperature of steam, 650 to 700 degrees). The economy by 
the use of superheat on locomotives has proven itself so great 
that it is to-day considered absolutely necessary. How much 

* Abstract of lecture delivered at recent meeting of the Ocean Engineers 
Beneficial Association No. 80, New York. ; 

+ Turbine Engineering Department, General Electric Company, Sche- 
nectady, N. Y. 
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longer can the steamship owner overlook this great saving 
in fuel ? 

AUXILIARIES 

The auxiliaries of the type now used on board ships con- 
sume from 25 to 40 percent of the total steam generated by 
the boilers. This is a terrible waste of steam, which means 
fuel. 

This exhaust steam is from three to four times more than 
that required to heat feed water and the surplus is allowed to 
exhaust into the condenser. 

The energy of this steam is thus thrown away and, in 
some cases that have lately come to my notice, amounts 
to as much as 500 or 600 horsepower. 

This auxiliary steam overloads the condenser 50 to 75 
percent, and thus there is bound to be inferior vacuum, also 
increased power required to drive the circulating pump, con- 
densate pump and air pump. 

No power house on shore can afford to use such ineffi- 
cient auxiliaries. 

The simplest solution is, of course, to drive as many of 
the auxiliaries as possible by electricity, with power sup- 
plied from an efficient type of turbine that is designed to 
handle highly superheated steam. In older ships now operat- 
ing the surplus exhaust steam should be admitted to a 
lower stage in the turbine, thus producing additional power 
which means lowering the temperature of the steam before it 
reaches the condenser, thus reducing the load on the condens- 
ing equipment. 

HIGH STEAM PRESSURE 

The effect of high steam pressure was also discussed and 
showed how enormous saving could be obtained by its intro- 
duction. In fact it was shown how, by the use of steam at 

800 to 900 pounds pressure, and 150 degrees superheat, re- 
sults could be accomplished that would compare favorably 
with Diesel engines. 

HicH Vacuum 

Mr. Berg explained in detail the importance of maintaining 
a high vacuum when steam turbines were used as prime 
movers. 

The energy in one pound of steam between 28 inches and 
29 inches of vacuum is as much as between 200 pounds 
steam pressure and 125 pounds. In other words, it is just 
as wrong to operate the turbine with 28 inches of vacuum 
when 29 inches can be obtained, as it would be to operate the 
boilers at 125 pounds steam pressure when the boilers were 
supposed to carry 200 pounds. 

Lloyd’s Shipbuilding Returns 
CCORDING to the returns compiled by Lloyd’s Reg- 
ister, which only take into account vessels of 100 tons 

gross and upwards, there were 921 merchant vessels of 3,708,- 
916 gross tons under construction in the United Kingdom at 
the close of the three months ended December 31, 1920. In 
September, 1920, the corresponding figures were 961 ves- 
sels of 3,731,098 gross tons. The tonnage now under con- 
struction in the United Kingdom is about 22,000 tons less 
than that which was in hand at the end of the last quarter. 

In shipyards abroad, 1,509 vessels of 3,470,826 gross tons 
are under construction, making the grand totals for the whole 
world 1,980 vessels of about 7,176,778 gross tons, or about 
385,000 tons less than the September total. 

The present figures for the United Kingdom include 64 
steamers and motor vessels of 422,553 gross tons, which are 
intended to carry oil in bulk. Of the total number of vessels 
under construction, 4 steamships are between 10,000 and 12,- 
000 tons, 28 steamships are between 12,000 and 15,000 
tons, 25 steamships are between 15,000 and 20,000 tons and 
7 steamships are between 20,000 and 25,000 tons. 



Merchant Marine Association Holds Convention 
Prominent Men Discuss Policies and Legislation Necessary 
to Aid the Development of the American Merchant Marine 

HE annual convention of the National Merchant Ma- 
rine Association was held at the Hotel Washington, 

Washington, D. C., January 20-21. Senator Joseph E. Rans- 
dell, president of the association, presided and delivered the 
opening address. Members of the Mississippi Valley Asso- 
ciation and the South Atlantic States Association atténded the 
convention and contributed several valuable papers relating 
to the shipping situation. 

SENATOR J. E. RANSDELL 

Senator Ransdell in his opening address urged the repeal 
of the Panama Canal tolls on American vessels, support for 
the Shipping Board, a fair trial for the Merchant Marine 
Act of 1920, and some form of aid to American shipping to 
offset the lower operating costs of foreign competitors. 

The senator stated that our coastwise commerce is purely 
a domestic matter and whether or not such commerce paid 
tolls for passage through the Panama Canal should be of 
no concern to foreign lands. Referring to the Merchant 
Marine Act, the senator stated that he was sure the vast ma- 
jority of the people are disposed to give it a fair trial. He 
thought that it was the duty of Congress to develop advantages 
that would offset the burdensome obligations that ship opera- 
tors have to assume in competing with the merchant fleets of 
other nations. 

SENATOR WESLEY L. JONES 

Senator Jones, chairman of the Senate Committee on 
Commerce and author of the Merchant Marine Act of 1920, 
made the charge that British interests have been carrying on 
a campaign for years to destroy our merchant marine. In 
support of these charges the senator submitted copies of a 
twenty-year written agreement between the British Govern- 
ment, the International Mercantile Marine Company and 
British shipping companies in which the International Mer- 
cantile Marine Company contracts to pursue “‘no policy in- 
jurious to the British mercantile marine or the British trade.” 
According to this agreement, the Lord High Chancellor of 
Great Britain shall be the sole judge of whether the policies 
of the International Mercantile Marine Company are favor- 
able to British shipping or not. 

Copy or AGREEMENT 

Copy of agreement (dated August 1, 1903) between the Admiralty and 
the Board of Trade, the International Mercantile Marine Company and 
the Oceanic Steam Navigation Company Limited, Frederick Leyland & 
Company (1900), Limited; the British and North Atlantic Steam Naviga- 
tion Company Limited; the Mississippi and Dominion Steamship Company, 
Limited; the Atlantic Transport Company Limited, and the International 
Navigation Company Limited. 

An agreement made the first day of August, 1903, between the com- 
missioners for executing the office of lord high admiral of the United 
Kingdom of Great Britain and Ireland and the Board of Trade (for and 
on behalf of his Majesty’s Government); of the first part; the Inter- 
national Mercantile Marine Company (formerly known as the Inter- 
national Navigation Company), being a corporation incorporated and regis- 
tered under the laws of the State of New Jersey, in the United States of 
America, which company is hereinafter referred as to The American company, 
of the second part, and the Oceanic Steam Navigation Company Limited; 
Frederick Leyland & Company (1900), Limited; the British and North Atlan- 
tic Steam Navigation Company Limited; the Mississippi and Dominion 
Steamship Company Limited; the Atlantic Transport Company Limited, and 
the International Navigation Company Limited of the third part. 
WHEREAS, the party of the second part owns a controlling interest in 

the shares of the International Navigation Company Limited, which owns 
a majority of the shares of the other companies parties of the third part; 

And Whereas the term the association hereinafter used means the 
parties hereto of the second and third parts, and also includes any other 
company, corporate or unincorporate, partnership, body, or person, whether 
British, American, or other foreign, which by any arrangement is admitted 
to or brought under the control of the association or any of its constituent 
parts for the time being; 

And Whereas the parties hereto of the third part are hereinafter re- 
ferred to as the British companies included in the association; 
And Whereas in the month of September, 1902, an agreement substan- 

tially to the effect of the provisions hereinafter contained was negotiated 
and made by and between his Majesty’s Government and the American 
eompany, acting on behalf of the association; 

And Whereas it is considered desirable that such agreement as last 
aforesaid shall be embodied in a formal instrument, to be executed not 
only by the American Company, but also by the British companies in- 
cluded in the association; 
Now, these presents witness that in consideration of the stipulations 

hereinafter’ contained on the part of the American company and the 
British companies included in the association, the parties of the first part 
hereby undertake as follows: 

1. The British companies included in the association shall, so long as 
the stipulations on their part and on the part of the American company 
hereinafter contained are duly observed, continue to be treated as hereto- 
fore on the same footing of general equality with other British companies 
in respect of any services, naval, military, or postal, which his Majesty’s 
Government may desire to have rendered by the British mercantile marine; 
provided that nothing in this agreement contained shall extend to vessels 
of uncommercial speed which his Majesty’s Government May specially re- 
quire to be constructed and which are primarily designed for service in 
time of war. 
_ And these presents also witness that in consideration of the undertak- 
ing hereinbefore contained on the part of the parties hereto of the first 
part and the American company and the British companies included in 
the association hereby agree as follows: 

2. The British companies included in the association shall be and con- 
tinue to be British companies, qualified to own British ships, and a ma- 
jority at least of their directors shall be British subjects. 

3. No British ship in the association, nor any ship which may here- 
after be built or otherwise acquired for any British company included 
in the association, shall be transferred to a foreign registry (without the 
written consent of the president of the Board of Trade, which shall not 
be unreasonably withheld) nof be, nor remain upon a foreign registry. 
Nothing shall be otherwise done, whereby any such sbip would lose its 
British registry or its right to fly the British flag. 

4, British ships in the association, and ships that may hereafter be built 
or otherwise acquired for any British company included in the associaton, 
shall be officered by British subjects, and as regards their crews shall 
carry the same proportional number of British sailors of all classes as 
his Majesty’s Government may prescribe or arrange for in the case of 
any other British line engaged in the same trades, 

5. Subject to the existing agreement between the Admiralty and the 
Oceanic Steam Navigation Company Limited, and without prejudice to the 
provisions therein contained; the American company and any British com- 
pany included in the association shall sell, or let, or hire at any time 
during the continuance of this agreement to the Admiralty, when re- 
quired to do so by the Admiralty, any British ship in the association; and 
any ship hereafter to be built or otherwise acquired for any British company 
included in the association which the Admiralty’may from time to time 
select. The terms of purchase or hire, if not otherwise agreed on, shall 
be similar to those contained in the existing agreement aforesaid. 

6. At least a moiety of the tonnage built and at least a moiety of 
the tonnage otherwise, acquired for the association in each successive period 
of three years (commencing from the date of this agreement), including a 
reasonable proportion of the faster classes of vessels, shall be built or 
acquired, as the case may be, for British companies included in the associa- 
tion and shall be registered as British ships. There shall not be reckoned 
in acertaining the moiety of the tonnage so built or otherwise acquired; 
(a) vessels of. the exceptional class referred to in article 1, which may 
be constructed by special arrangement with the Government of the United 
States of America; (b) any vessels not already in the association purchased 
for the association from owners other than British subjects or American 
citizens or subjects or companies or bodies subject to a British or Ameri- 
can jurisdiction, provided that such last-mentioned vessels are existing 
ships which have been running for at least two years prior to the contract 
for purchase, and have not been built or acquired directly or indirectly 
for the association. 

7. If at any time hereafter, any British company (not being a party 
hereto), or any British partnership, body, or person, shall be admitted to 
or brought under the control of the association or any of its constituent parts 
for the time being, then, and in every such case, subject and without preju- 
dice to any agreement then existing between such.company, partnership 
body, or person and his Majesty's Government, and subject and without 
prejudice to any agreement which may be made in view of such admission 
or inclusion between the American company, or other person or body 
acting for the association, on the one hand, and his Majesty’s Government 
on the other hand, all the provisions of these presents shall inure for 
the benefit of and bind such company, partnership, body, or person, as 
the case may be, in like manner as if such company, partnership, body, 
or person, had been a party hereto of the third part, and had been com- 
prised in the expression ‘‘The British companies included in the association,” 
as used in this agreement, and, except with the consent of his Majesty’s 
Government, no such British company, partnership, body, or person as 
aforesaid shall be admitted to or brought under the control of the asso- 
ciation or any of its constituent parts for the time being otherwise than 
upon the terms specified in this clause. 

8. If at any time hereafter during the continuance of this agreement 
any other company, whether corporate or unincorporate, partnership, body, 
or person, whether British, American, or other foreign, shall be admitted to 
or brought under the control of the association or any of its constituent 
parts for the time being, the association shall give notice thereof to his 
Majesty’s Government, and shall furnish all such particulars with regard 
to terms, parties, or otherwise as the Government may reasonably require. 

9. The American company and the British companies included in 
the association and any British company, partnership, body, or person 
hereafter admitted to or brought under the control of the association, 
or any of its constituent parts, for the time being, will forthwith and from 
time to time do and cause to be done all such further acts, and execute or 
cause to be executed all such further documents, and take all such steps 
as may be necessary to give full legal and binding effect to this agreement. 
F fang. these presents lastly witness that it is hereby mutually agreed as 
ollows: 
10. This agreement shall have effect for twenty years from the 27th 

September, 1902, and shall continue in force thereafter subject to a notice 
of five years on either side (which may be given during the continuance of 
this agreement) provided that his Majesty’s Government shall have the 
right to terminate this agreement at any time if the association pursue a 
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policy injurious to the interest of the British mercantile marine or of 
British trade. ‘ 

11. This agreement shall be construed and take effect as a contract made 
in England and in accordance with the law of England. The American 
company hereby irrevocably appoints the chairman for the time being of the 
British committee of the association, for if there be no such chairman, then 
each and every British company in the association to be the agent or 
agents in England of the American company, for the purpose of accepting 
service on behalf of the American company of any process, notice, or other 
document in respect of any matter arising out of this agreement; and 
service of any such process, notice, or documént on such chairman or com- 
pany as aforesaid shall be deemed to be good service on the American 
company. Any notice or document sent by registered post addressed to 
the American company at No. 22 Old Broad Street, London, or to the 
register office of any British company in the association, shall also be 
deemed to have been duly served on the American company. 

12. In case of any difference as to the intent and meaning of. this 
agreement, or in case of any dispute arising out of this agreement the 
same shall be referred to the Lord High Chancellor of Great Britain for 
the time being, whose decision, whether on law or fact, shall be final. 

As witness the hands and seals of two of the before-mentioned com- 
missioners and the seal of the board of trade, parties hereto of the 
first part, and the corporate seals of the parties hereto of the second and 
third parts. 

Signed, sealed, and delivered by Admiral Walter T. Kerr, G. C. B., 
and Rear-Admiral W. H. May, M. V. O., being two of the commissioners 
for executing the office of lord high admiral of the United Kingdom of 
Great Britain and Ireland in the presence of: 

Walter T. Kerr (L. S.) 
Wi, ist, Wiles, (it, S,)) 

William G. Perrin, 
Admiralty clerk. ‘ 

The seal of the Board of Trade was hereunto affixed by the direction of 
the president of the Board of Trade in the presence of— 

G. W. Balfour (Seal of the Board of Trade.) 
Ree 

Board of Trade librarian. : : 
The seal of the International Mercantile Marine Company was hereunto 

affixed in the presence of— 
C. E. Dawkins, director. (Seal of the International 
C. R. Jeeves, assistant secretary. Mercantile Marine Company.) 

The common seal of the Oceanic Steam Navigation Company, Limited, 
was affixed in the presence of— 

S. Bruce Ismay, director. 
James C. Farrier, secretary. 

Lister, 

(Seal of the Oceanic Steam 
Navigation Company, Lim- 
ited.) 

The seal of Frederick Leyland & Company (1,900), Limited, was 
hereunto affixed in the presence of— 
A. Stephens, Hy. Wilding, (Seal of Frederick Leyland 

secretary. Walter Glynn, & Company (1,900), Lim- 
directors. ited. 

= The seal of the British and North Atlantic Steam Navigation Company, 
Limited, was hereunto affixed in the presence of— 
Wm, J. Edwards, Hy. Wilding, (Seal of British and North 

secretary. David Richards, Atlantic Steam Navigation 
directors. Company, Limited.) 5 

The seal of the Mississippi and Dominion Steamship Company, Limited, 
was hereunto affixed in the presence of— 
Wm. J. Edwards, Hy. Wilding, (Seal of the Mississippi_and 

secretary. David Richards, Dominion Steamship Com- 
directors. pany, Limited.) 

Signed pursuant to resolution of the board. 
Arthur A. Hillen, Charles F. Terrey, (Seal of the Atlantic Trans- 

secretary. Fred W. May, port Company, Limited.) 
directors. 

The seal of the International Navigation Company, Limited, was here- 
unto affixed in the presence of— 
H, Pearce, Hy. Wilding, (Seal of the International 

secretary. John E. Willett, Navigation Company, Lim- 
directors. ited.) 

Senator Jones declared that because the International 
Mercantile Marine owns the American Line which flies the 
American flag, in addition to its regular fleet, controls ap- 
proximately forty vessels leased from the Shipping Board, 
all of the ships are subject to the terms of the contract and 
therefore are actually operated in the interest of the British 
Government and British trade. As the British shipping cen- 

ter is in New York, Senator Jones said, the British shipping 
men are in accord with the eastern trunk lines which seek to 
cancel the present equalization of export freight rates from 
Central Freight Association territory to Gulf and South 
Atlantic ports. 

“The present equalization, for the first time,” said Senator 
Jones, “establishes the principle that American foreign com- 
merce may best be developed and extended by the establish- 
ment of new foreign trade routes by the United States Ship- 
ping Board, and in furtherance of this movement that every 
American export shipper should have the right, without dis- 
crimination by the railroads, to choose the port through which 
his business can be handled most expeditiously and economi- 
cally.” 

P. A. S. FRANKLIN MaKkes STATEMENT . 

Following the address of Senator Jones, P. A. S. Franklin, 
president of the International Mercantile Marine Company, 
rose and asked Senator Ransdell, president of the Associa- 
tion, for a moment to reply during the presence of Senator 
Jones. 
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“As for the International Mercantile Marine Company, the 
Senator is unfair to us. All of these agreements to which he 
refers have been before the Shipping Board and have been 
approved. Judge Payne, when he was chairman of the 
Board, passed upon them and said they were quite satis- 
factory. 

“Tf you will read these documents in view of the fact that 
the company owns large British property, you will find that 
there is also an unusually large protection for American 
interests. cd 

“Let me recall also that at one time we had our British 
property sold to British subjects. We were about to close the 
deal when the President of the United States asked us not to 
consummate it. Our object was to get money for investment 
in American ships. Do we get no credit for what we have 
done? Moreover we are the only company which have 
brought over vessels from the British flag to American registry. 

“Tt is very unfair for a Senator of the United States to 
get up here before this association and make an incorrect 
statement. Under the British law any tonnage owned. by 
a foreign corporation and operated under the British flag 
must be maintained at the same strength as when it was 
taken over or it is subject to confiscation. 

“The International Mercantile Marine is absolutely Ameri- 
can. ‘There are none but Americans on its board of directors. 
More than ninety percent of our shares are owned by Ameri- 
cans. We have invested in American shipping, vessels ob- 
tained from the Shipping Board. We have transferred a 
16,000-ton ship from the British to the American flag. 
When the country entered the war and ships were requisi- 
tioned, we were the first company to sign the requisition 
order.” 

ADMIRAL W. S. BENSON 

Admiral Benson, chairman of the United States Shipping 
Board, prefaced his remarks with a statement that he did 
not know until a couple of days ago of the agreement entered 
into between the British Government and the International 
Mercantile Marine Company, that he was not in sympathy 
with it, and that as chairman of the Shipping Board he would 
begin an investigation. He said that the American merchant 
marine must be 100 percent American and warned against 
insidious attacks from foreign sources. 

“Despite proposals that the United States withdraw from 
the shipping business,” declared Admiral Benson, “the Ship- 
ping Board is solemnly charged by the law of the land to 
establish a permanent merchant marine for the country. 
Consequently, it was said, the Board must conform to the 
Shipping Act so as to provide for an American permanent 
merchant marine, under private ownership sufficient to carry 
the greater part of our commerce.” 

Services rendered the country’s foreign commerce by an 
adequate merchant marine were illustrated by Admiral Ben- 
sen in comparing the percentage of American commerce 
carried in American bottoms at present with preceding peri- 
ods. Foreign commerce of the country carried in American 
flag ships in 1920, was estimated by Admiral Benson at 
42.7 percent, the remaining 57.3 percent being carried in 
foreign bottoms. In comparison, Admiral Benson showed 
that prior to the war, taking 1910 as a typical year, Ameri- 
can foreign commerce carried in American vessels totalled 
only nine percent, the remainder carried wholly by foreign 
ships. 

Admiral Benson defended the sale price policy of the Ship- 
ping Board pursued in the sale of the Government owned 
merchant ships to private interests. The Shipping Board, 
he said, must move slowly in anything it does in connection 
with changes in the sale policy now in force, “for this policy 
was determined with all these things laid down by law in 
mind.” 
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MatrHew Hae 

Matthew Hale, president of the South Atlantic States 
Association, stated that the Merchant Marine Act contained 
two most important policies—self-defense and the encourage- 
ment of foreign commerce. He stated that foreign commerce 
must be developed in the interests of the shippers rather 
than the shipowners. ‘The men in the interior must be able 
to sell their products and the Government should give its 
‘co-operation from the factory to the consumer. 

Mr. Hale pointed out that, if each port would build up 
‘a foreign trade for the production of its own back country, 
the number of people interested in shipping would be greatly 
increased and that it would then be much easier to get peo- 
ple to invest in ships. He attacked the concentration of ex- 
port shipments through the single port of New York and 
declared that a change must be made to provide new outlets 
to foreign markets. New export ports should be established 
on the South Atlantic and Gulf coasts, and the export rail 
rates to these ports should be kept equitable. 

WitLtiAm E. HuMPHREY 

Former Congressman Humphrey of Washington urged the 
repeal of Panama Canal tolls on American vessels. He 
stated that no one thing would do so much to increase the 
trade of the Pacific coast as the repeal of these tolls and that 
every toll levied on American ships passing through the 
canal is a direct tax on our commerce. 

Mr. Humphrey claimed that giving free passage to Ameri- 
can ships would not violate any treaty obligations because 
America had acquired title to the land upon which the 
canal is constructed, has done all the work and paid all ex- 
penses and has relieved England of all responsibility for 
construction and maintenance so that the Hay-Pauncefote 
treaty had no application in law or equity to this matter. 

J. W. PowELyi 

J. W. Powell, vice-president of the Bethlehem Shipbuild- 
ing Corporation, stated that American shipbuilding and 
shipowning will live or die together. In regard to shipbuild- 
ing he declared that even with superior American efficiency 
and possible lower cost of certain materials, the future of 
the industry depended upon some sort of assistance from the 
Government, such as is extended to other business by the 
tariff. 

In speaking of the problems facing the shipbuilder, Mr. 
Powell stated that in ship construction it is estimated that 
40 percent is labor, 40 percent materials and 20 percent 
overhead. Shipbuilding is not manufacturing, but assemb- 
ling and building in which hand labor takes the largest part 
and this fact makes competition with foreign labor more 
severe. 

Commenting upon the assistance needed by the shipbuild- 
ers, Mr. Powell said: ‘‘The Merchant Marine Act of 1920 
has all the means necessary to accomplish that result. It is 
useless to talk of more legislation until the Act is tested. 
It is necessary to have appointed a real Board that will 
command the respect of the American people. In saying 
this, I do not intend to depreciate the present Board, but it 
is understood that the existing commissioners will not be 
confirmed and I am speaking of the new members to be 
named. The Shipping Board and the Emergency Fleet 
Corporation should be separated and the Board allowed to 
attend to its duty as a regulatory body and not to devote its 
time to shaking over the bones of the dead past. 

COMMANDER R. D. GATEWooD 

Commander Gatewood, director of the division of con- 
struction and repair, Emergency Fleet Corporation, asked 
for the co-operation of the shipping interests of the country 
with the Shipping Board in curtailing operating and repair 
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expenses to a minimum. He stated that the bill for repair 
work alone had amounted to $75,000,000 per annum divided 
as follows: 10 percent abroad, 10 percent in navy yards and 
80 percent in home yards. 

Commander Gatewood advocated a policy of no alterations 
on government ships and no repairs abroad except in case of 
emergencies. He declared that the ship’s forces should make 
all possible repairs and that while he had reduced the repair 
bill to about $4,500,000 per month, it could be still further 
reduced. 

Homer L. FERGUSON 

Homer L. Ferguson, president of the Newport News Ship- 
building & Dry Dock Company, pleaded for government pro- 
tection for the shipping industry, declaring that some form 
of subsidy or preferential treatment must be given the mer- 
chant marine. “It is unfortunate,” said Mr. Ferguson, “that . 
the President should have cast out the crux of the Merchant 
Marine Act, Section 34, which directs the abrogation of com- 
mercial treaties. In my humble judgment he should have 
executed the law. ‘To say that discriminatory duties will 
lead to recrimination and retaliation may be true, but re- 
member this, other nations cannot discriminate against us in 
trades in which they have no part. In the first six months of 
1920 in trade with Great Britain we carried 12 percent of 
our imports and 25 percent of our exports. It does not seem 
that we have too many ships in that trade. 

“The objection of a plain subsidy,’ said Mr. Ferguson, 
“is that it must be re-enacted each year and thus become the 
football of politics. Whatever scheme is devised should have 
the elements of permanence. We must have a policy that we 
can tie to as it takes time to build a merchant marine and a 
seafaring nation.” 

P. A. S. FRANKLIN 

P. A. S. Franklin, president of the International Mercan- 
tile Marine Company, said that until the shipping business 
is put on sound lines by the Government and a fixed policy 
regarding the position of private owners in permanent routes 
is established, it is my opinion that nothing can be accom- 
plished in the way of selling these steamers in any large num- 
bers and properly establishing American corporations in the 
foreign trades of the world. 

Recommendations made by Mr. Franklin were that the 
Shipping Board establish mail, passenger and cargo routes, 
carrying proper compensation for operating companies with 
the object of inducing private owners to buy the steamers 
and maintain the various trade routes. 

That the United States should be divided into three sec- 
tions, North Atlantic, South Atlantic and Gulf, and Pacific’ 
Coast, possibly North and South, for the development of 
trade routes; only companies and individuals .who have 
demonstrated their ability to operate ships satisfactorily 
should be selected by the Shipping Board as operators; giving 
preference to private owners now in such trade routes, or 
who have purchased Government ships, and that only one 
firm should operate Government tonnage ina given route. 

That a careful survey be made of the Government-owned 
tonnage to determine which is most suitable for the mail, 
passenger and cargo routes to be established, reserving the 
remaining tonnage for bulk cargo and tramp usage not 
competing with private lines. 

That operating companies enter into conference agreements 
as to rates, etc., for the account of the Shipping Board, and 
ships withdrawn from one trade and placed in another, de- 
pendent upon the movement of traffic in the various routes. 

That the operating companies have the option of purchas- 
ing the steamers in service at the price at which the Shipping 
Board at that time is selling, and in case of purchase, the 

(Continued on page 166) 



New York Marine Exposition Stimulates 

Interest in Shipbuilding and Shipping 
Wausual Exhibits Draw Crowds at Second Exposition in 

New York Under Auspices of National Marine League 

HE third National Marine Exposition opened in 
Grand Central Palace, New York City, at 2 P. M., 

Monday, January 24. American shipping, American ship 

operation and American appliances and inventions were dis- 

played on the main and mezzanine floors of the Palace in what 

was considered one of the most elaborate and comprehensive 

marine exhibitions ever placed before the public, continuing 

from the opening hour on Monday until Saturday, January 

BE), 
OPENING CEREMONIES 

In the absence of President-elect Warren G. Harding, who 
was unable to be present, President H. H. Merrick, of the 

Mississippi Valley Association, delivered the opening address, 
which was responded to by P. H. W. Ross, president of the 

National Marine League of the United States, the organiza- 
tion which sponsored the exhibition. An honor guard of 
sixty uniformed men from the schoolship Newport, under 
Captain Bayliss, acted as escort to Mr. Merrick for the open- 

ing ceremonies. 
A feature of ““Marine Week” was the singing of chanteys 

by a dozen or more old sailors from Sailors’ Snug Harbor. 
These old men recalled to the present age the days of sixty 
years ago when America was foremost in the world’s maritime 
trade. Many of the old-timers are over eighty years old and 
some of the songs they sang were known to few of the men who 
follow the sea at present. 

PROGRAMME OF THE WEEK 

Although no set programme was arranged for the week, 
each day was set aside for a special occasion. Monday, the 
opening day, was designated as Officials’ Day, when the 
officers of the League were on hand for participation in the 
opening ceremonies and inspection of the exhibits. 

Tuesday was National Marine League Day, and in the 
evening the League held its ninth annual banquet at the 
Hotel Commodore. Among the prominent shipping men and 
speakers attending the dinner were the following: 

GUESTS AT THE BANQUET 

August Belmont, chairman, board of trustees of the Na- 

tional Marine League; Frank C. Munson, president of the 
Munson Steamship Lines and a trustee of the National Ma- 
rine League; Honorable William M. Calder, United States 
Senator from New York state; George J. Baldwin, president 
of the American International Corporation; P. A. S. Franklin, 
president of the International Mercantile Marine Corpora- 
tion; W. Averill Harriman, chairman of the board of direc- 
tors of the United American Lines, Inc.; William L. Todd, 
L.L.D., president of the Todd Shipyards Corporation; Oscar 
L. Gubelman, of Knauth, Nachod & Kuhne, and a trustee 

of the League; Captain Kermit Roosevelt, president of the 
recently organized Roosevelt Steamship Company. Senator 
W. L. Jones, author of the Merchant Marine Act, was un- 
able to be present. — 

Wednesday was set aside as Engineers’ Day; Thursday, 
Society Day; Friday, Mercantile Marine Day, and Saturday, 
Old Salts’ Day. 

MovinG PictuRES AND LECTURES 

An afternoon and evening motion picture schedule was ar- 
ranged for each day of the show, in many cases lectures and 
slides being used by the exhibitors. The schedule included 
the following: 

Wilson Welder & Metals Company, lecture and slides; 
National Life Preserver Company, motion pictures of life 
preserver suits; Ocean Marine Engineers’ Beneficial Associa- 
tion, No. 80, address ‘“Ocean Marine Engineers”; Submarine 
Boat Corporation, shipbuilding and shipping film; Babcock 
& Wilcox Company, “Seamless Tubes’; General Electric 
Company, ‘“‘The Queen of the Waves” and “Revelations”; 
Columbian Rope Company; Sperry Gyroscope Company; 
Baltimore Dry Docks & Shipbuilding Company; Inter- 
national Mercantile Marine Lines, “S. S$. Olympic’ and 
“Under the Eagle’s Wing”; Submarine Signal Company; 
Mitchell Ship Salvage Company, ‘‘The Newest Salvage’; 
Plymouth Cordage Company, “The Story of Rope.” 

Everything pertaining to ships and shipbuilding, marine 
inventions and ship operation was on exhibition, nearly 200 
exhibitors being listed. 

The next show, officials of the League announced, will be 
held about the first of May at New Orleans, La. 

EXHIBITS AT NEW YORK MARINE EXPOSITION 

Alberger Pump & Condenser Company, 140 Cedar Street, New York.— 
2,000-horsepower Alberger occluder for removing air from surface con- 
densers; 35-horsepower auxiliary impulse turbine; feed water heater; high 
and low pressure expansion joints. 

Aluminum Cooking Utensil Company, New Kensington, Pa.—‘‘Wearever” 
aluminum wear. 

American Balsa Company, 50 East 42d street, New York.—Section of a 
ship’s deck upon which was mounted a set of Welin quadrant davits and 
Lundin standard lifeboats nested, davits fitted with non-toppling falls; sec- 
tional models showing typical Balsa wood insulation for refrigerator space 
aboard ship; new type of releasing gear for collapsible boats and a cabinet 
of miniature lifeboats and rafts and working models of davits, cranes, etc.; 
Balsa wood liferafts; surf boards and horseshoe life chairs; lifeboat winch 
and photographs of typical Balsa insulation and Welin davit and lifeboat 
installations. 

American Blower Company, Detroit, Mich.—No. 5 Sirocco fan; 4-inch by 
4-inch vertical steam engine; two small Sirocco utility ventilating sets; 
equipment for heating, lighting, ventilation and mechanical draft. 

American Car & Foundry Company, 165 Broadway, New York.—Single 
electrode, single bolt heater with capacity of 60° bolts per hour; two elec- 
trode and three electrode rivet heaters having capacities of 200 and 300 rivets 
per hour respectively (all machines in operation). 

American Chain Company, Inc., New York.—Chain, anchor chain and 
welding rods. 

American Chain Ladder Company, 30 East 42d street, New York—Chain 
Jadders. 

American Engineering Company, The, Philadelphia, Pa.—Steam wind- 

lasses and electro-hydraulic steering gear, also special Hele-Shaw pump; 
_model of new type electric winch operated in conjunction with a model 
mast and boom arrangement; steering wheels and hand operated capstan. 

American Manganese Bronze Company, Philadelphia, Pa—Manganese 
bronze propeller blade, forged and bent while hot to demonstrate that a de- 
formed blade can be restored by hot forging; 8-ton Y-casting for the Gilboa 
Dam, 42 inches by 30 inches by 30 inches, for the New York Board of 
Water Supply; semi-steel propeller blade broken under 50,000-pound load 
and manganese bronze blade which took a permanent set of %4 inch under 
60,000-pound load and blade of high tensile bronze which took a set of 
% inch under 100,000-pound load; dry sand cast blade of metal melted in 
this company’s electric appliances; high test manganese bronze rods; copper 
castings for switchboard work and a manganese bronze propeller blade from 
a 17-foot diameter wheel furnished the Merchant Shipbuilding Corporation; 
Hall bronze lifeline-throwing gun. 

American Manufacturing Company, Brooklyn, N. Y.—Background oc- 
cupied by painting of plant; coil of 10-inch bolt rope with red marker; 
pyramid of rope graduated from 18 inches down to %-inch diameter; 
samples of ratline, marline, hawsline and spun yarn; marine oakum; a length 
of bolt rope with Tuxpam gem applied to one end and a Turk’s head at the 
other. 

American Seamen’s Friend Society, New York.—Library that was on 
Commander Peary’s ship, the Roosevelt; colored slides of sea life, etc. 

American’ Society of Marine Draftsmen, Philadelphia, Pa.—Blue prints 
and small drawing table. 

American Steel Foundries, 30 Church street, New York.—Models and 
specimens of. Dunn stockless anchors; model of new type anchor equipped 
with lock grip. 
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Asbestolith Manufacturing Company, 1 Madison avenue, New York.— 
Samples of Asbestolith ship decking with section cut away; samples of 
material applied to wood floors and stairways and to wooden decks. 

Ashton Valve Company, Boston, Mass.—Gages, safety valves, gage testers, 
large steamship whistles. 

Atlas Soot Blower Company, New York.—Soot blower. 

Audel, Theo., & Company, 72 Fifth avenue, New York.—Books on marine 
and electrical engineering and naval architecture. 

Babcock & Wilcox Company, 85 Liberty street, New York.—Moving pic- 
tures of the Pittsburgh Seamless Tube Company, showing manufacture of 
tubing; a full-sized sectional model of a B. & W. marine boiler; a full- - 
sized sectional model of a B. & W. express type naval boiler; electric con- 
centration indicator; boiler fittings; the first and the latest B. & W. oil 
burner installations; tractorscope showing slides of B. & W. installations; 
photographs of vessels equipped with B. & W. products, the new B. & W. 
oil separator and several performance charts. 

Baltimore Dry Docks & Shipbuilding Company, Baltimore, Md.—Bow of 
ship with full crew of riveters at work, showing fitting up and riveting of a 
steel plate; model of 10,300-ton deadweight oil tanker; photographs of the 
plant. 

Beaver Tile & Specialty Company, 442 West 42d street, New York.— 
Samples of colored cork tile and natural cork tile for floor. 

Benjamin Electric Manufacturing Company, New York.—Telltale board 
in operation, watertight valves submerged in water, standard marine panel 
boards and fittings and standard lighting fixtures. 

Benson Electric Company, Superior, Wis.—Electric control for steering 
gear; electric flash light signal for mast head. 

Bethlehem Shipbuilding Corporation, Bethlehem, Pa.—First Weir feed 
water pump built in America exhibited (all American rights for Weir ap- 
paratus controlled by Bethlehem Shipbuilding Corporation, Ltd.); two 
Bethlehem-Weir fuel oil service pumps; Bethlehem duplex ram hydraulic 
telemotor set up for operation; sections of castings used in Weir pumps; 
Bethlehem-Dahl mechanical oil burning system; model of 12,500-ton dead- 
weight oil tanker; display board showing parts used in Curtis turbines; 
models showing the features of each of the eight Bethlehem plants; samples 
of various types of ship fittings. 

Bowman-Edson, M. K., Company, 65-67 Dey street, New York.—Model 
of bullet tube brush. 

Boucher, H. E., Mfg. Company, 150 Lafayette street, New York.—Model 
of sulphur steamer Herman Frasch; schooner model; working models of 
yachts and power boats; miniature engines and boilers for experimental 
and demonstrating ‘purposes; collection of standard fittings for ship models; 
model of commissary department on board battleship, made to %-inch scale, 
showing galleys, messrooms, storerooms, etc. 

Brown, A. Judson, & Company, 30 Church street, New York.—Chains and 
anchors. 

Brunswick Refrigerating Company, New Brunswick, N. J.—Two-ton steam 
driven compressor with high pressure side completely connected; 8-ton com- 
pressor driven by piston valve steam engine; 1%4-ton compressor with cylinder 
cut away to show moying parts. Exhibit of small parts used in Brunswick ap- 
paratus; 40-gallon scuttle butt or water cooler; 250-pound marine ice making 
set; 12-foot by 7-foot by 8-foot refrigerator with side cut away to show 
details of insulation and piping, etc. 

Buzzini, Walter J., Inc., 505 West 21st street, New York.—Steam table, 
steamers, kitchen equipment. 

Car Heating & Lighting Company, The, New York.—Electric heaters. 

Coen Company, 50 Church street, New York.—Oil burning installation; 
pumping and heating outfit and firing fronts. 

Columbian Bronze Corporation, 522 Fifth avenue, New York.—Bronze 
propellers. 

Columbian Rope Company, Auburn, N. Y.—Large coil of 10-inch bolt 
rope; coils of smaller rope; display board of knots and splices; red, white 
and blue Columbian marker in silk displayed in background of booth; mov- 
ing pictures showing the manufacture of Columbian rope. 

Consolidated Shipbuilding Company, Morris Heights, New York.—Model 
of shipyard and small gasoline engine. 

, «Cornell-Emery Company, 25 West Broadway, New York.—Color designs 
of saloon, smoking hall, reception hall and bedroom of first class passenger 
ship; portable combination settee which is convertible into upper and lower 
berths; display of high grade furniture for steamships, including English 
oak: burle: veneer table with inlay of walnut butt; walnut smoking room table 
with carved base; oak burle veneer cabinet; various types of chairs; collec- 
tion of French Wilton rugs; model of first class suite; samples of carpet and 
linen; 2-ton carbon dioxide refrigerating machine. 

Cory & Son, Inc., Charles, 290 Hudson street, New York.—Mechanical 
and electrical telegraphs, loud speaking telephones, voice tube apparatus 
complete; watertight and non-watertight fixtures; mechanical telegraph ac- 
cessories; electric bells, buzzers, signaling apparatus; switches, plugs, re- 
ceptacles; rudder angle indicators; navigator log, steering mechanism 
locking device, etc. 

Crane Company, Chicago, Ill.—Valves and fittings; sectional models of 
various valves; complete model ship bathroom. 

Crane Packing Company, Chicago, Ill.—Flexible metallic packing. 

Cutting & Washington Radio Corporation, 6 West 48th street, New York.— 
Full size model of a radio room fully equipped; small gas driven generator 
set for home use and a radio transmitter. 

Cutler Hammer Manufacturing Company, Milwaukee, Wis.—Capstan 
equipment, consisting of 45-horsepower motor with complete controlling 
equipment of contactor type; 3-horsepower steering gear control; photographs 
of 300-horsepower steering gear equipment; photographs of winch control, 
hydro-electric steering gear control, submarine control types of all kinds, 
etc.; 1,000- and 2,000-watt portable type ship air heaters. 

Davidson Company, M. T., New York.—Vertical boiler feed pump and 
hydraulic ash ejector. : 

Debevoise Company, Brooklyn, N. Y.—Marine paints and ‘“‘Dereka” metal 
paints. 

DeLaval Separator Company, 165 Broadway, New York.—Oil purifier 
demonstrated in connection with a cruising gear, capacity 125 gallons per 
hour; steam and motor driven oil purifiers for central station and other 
power station work; smaller motor and steam driven purifiers for marine 
installations; samples of oil before and after passing through centrifugal 
separator. 3 j 

-DeLaval Steam Turbine Company, Trenton, N. J.—3,500-horsepower 
compound marine ‘turbine set with high and low pressure turbine rotors 
shown with high speed reduction gears and low speed pinions; small cruising 
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turbine with gravity oil system atid oil purifier in operation; 10-kilowatt 
turbine driven generator; sectionalized 114-horsepower lighting set with 
turbine speed of 50,000 revolutions per minute at turbine shaft and gear 
reduction 10 to 1. 

Devoe & Reynolds Company, 101 Fulton street, New York.—Marine 
paints and varnishes. 

Donnelly, William T., 17 Battery Place, New York.—Model of floating 
dry dock and models of barges. 

Duparquet, Huot, Moneuse & Company, New York.—Electric stoves, 
ranges, urns, etc. 

Durkee, Chas. H., & Company, New York.—Marine hardware, sounding 
machine, binnacle. 

Durkee Manufacturing Company, Inc., New York.—Marine compasses 
and magnetic testing equipment. 

Edson Manufacturing Company, Boston, Mass.—Diaphragm bilge pumps 
hand and power operated, new type diaphragms, steering gears and wheels, 
port lights. 

Egan Corporation, K. Francis X., 22 Bergen street, Brooklyn, N. Y.— 
Cotton waste. 

Electric Are Cutting & Welding Company, Newark, N. J.—Portable arc 
welding machine; exhibition of welding within a steel cage seen through a 
dark glass window. 

Electrose Mfg. Company, Brooklyn, N. Y.—‘‘Arcover” insulators, wall 
bushings and insulated connectors, insulating knobs, handles, sheets, tubes, 
etc.; insulated turnbuckles, special forms of trolley wire suspension in- 
sulators, etc., distributor blocks, disks, switch bases and the like. 

Estate of Adolph Starke, Brooklyn, N. Y.—Bolts, spikes, rivets, ven- 
tilator cowls, concrete inserts. 

Fairbanks, Morse & Company, 30 Church street, New York.—100-horse- 
power oil engine; 14-ton ice plant; 144-horsepower house and boat lighting 
set. 

_Federal Bending Machine Company, Bayonne, N. J.—Machine for bending 
pipe cold; samples of bent pipe. 

Fire Detecting Wire Corporation, New York,—Fire detecting system. 

Foster Marine Equipment Company, New York.—Superheater; photo- 
graphs of ships equipped with Foster boilers and superheaters. 

Fougera & Company, E., 90-92 Beekman street, New York.—Fino cream 
soap. 

Fuller Company, George A., Wilmington, N. C. 

General Electric Company, Schenectady, N. Y.—Working model of steam 
turbine electric drive installation connected to an actual ship control panel; 
rotating element of 2,500-horsepower turbine except the low speed gear; 
spring type thrust bearing; deck winch motor; two engine room motors for 
operating auxiliaries; one 4-kilowatt arc welding set; a 10-horsepower steam 
generating set with marine type switchboard; three 18-inch searchlights; 
running light telltale board with running lights; blinker key and light set; 
two marine type fans; two display boards, one with merchant marine cables 
and one with rotating turbine buckets. The entire display is actually oper- 
ated except the turbine and deck winch motor. 

Gillespie & Sons, Charles H., Jersey City, N. J.—Varnishes and enamels. ~ 
Globe Shipbuilding & Dry Dock Company, Baltimore, Md. 

Gold Car Heating & Lighting Company, New York.—Electric heaters. 

Goodrich Transit Company, Chicago, Ill.—Model of passenger steamer 
Alabama. 

Gregory Galvanizing Works, Thomas, Brooklyn, N. Y.—Galvanized ship 
parts and fittings, including cowls, hand rails, shackles, small anchors, 
blocks, chain, cleats, chocks, spikes, etc. 

Griscom-Russell Company, 90 West street, New York.—Reilly submerged 
type self-scaling evaporator, Reilly distiller, Reilly aerating filter, Reilly 
fuel oil heater, Reilly feed water heaters, multiwhirl oil cooler, G.R. strain- 
ers, G-R multiscreen grease extractor, Stratton separators, back pressure 
and by-pass valves, complete evaporating plant with all accessories piped up 
for operation. 

Guarantee Exterminating Company, 400 Fifth avenue, / mina ( } New York.— 
Masks used in fumigating ships, literature, etc. 

Hamlin Peeling Machine Company, 430 Eleventh avenue, New’ York.— 
Vegetable peeling machine. 

Hamilton & Hansell, Inc., New York, and Superior Engineering Com- 
pany, 15 Park Row, New York.—Sal-log, apparatus for giving the speed of 
ships by means of pitot tubes; liquid carbonic acid fire extinguishing system; 
Superior soot blower. 

Hansen & Yorke Company, Inc., 88 Warren street, New York.—Quinn oil 
torches and burners, special machine bolts of all types, ship fittings, Yale & 
Towne blocks and hoists of all types up to 10 tons, and trolleys, diaphragm 
pumps and engine. 

Hartmann, Charles, Company, 977-991 Dean street, Brooklyn, N. Y.— 
Model of midship portion of passenger vessel showing ventilation system for 
quarters. 

Horne Manufacturing Company, Jersey City, N. J.—Watertight electrical 
fixtures, ship telegraphs, automatic running light indicator, cargo reflectors, 
voice tubes, Magnavox anti-noise marine telephone. 

Hush, H. J. 36 West 60th street, New York.—Small gasoline engines 
driving winches, pumps and motorboats. 

Hyde Windlass Company, Bath, Me.—Brown steam tiller; hydro-electric 
steering gear with telemotor and hand attachments; two 3,000-pound man- 
ganese bronze propeller blades and a number of smaller wheels including 
their stock wheel that drove the Miss America 77.83 miles per hour—the 
world’s speed record. 

Industrial Management, New York. 

International Mercantile Marine Company, 9 Broadway, New York.— 
Nineteen-foot model of steamship Olympic; painting showing sectional view of 
Olympic; marine paintings of ships in the I. M. M. service leaving New 
York, in mid ocean, and nearing England. 

International Nickel Company, The, 43 Exchange Place, New York.— 
Nickel, monel metal castings, rods, wire, forgings, blades for General Elec- 
tric and DeLaval turbines and monel metal as used in Crane, Jenkins, 
Chapman and other types of valves. 

Irving Iron Works, Long Island City, New York.—Section of platform and 
ship walkway of Irving subway treads and grating. 

Jahncke Dry Dock & Ship Repair Company, New Orleans.—Photographs. 
of plant and products. 

Johnson, M. E., Inc.; Edes, New York.—Johnson’s Steam Vessels. 
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Kahnweiler’s Sons, David, 260 Front street, New York.—Life saving 
equipment, jackets, life savers, models of lifeboats and rafts, cork fenders 
and gun. : 

Kelley Industrial Corporation, 37 Maiden Lane, N. Y.—Harrison emer- 
pRSRCY, tube plug for Scotch boilers, Hodgson. safety plug for watertube 
boilers. 

Kinney Manufacturing Company, Boston, Mass.—Model of rotary plunger 
pump; pumps for handling heavy viscous products. 

Locomotive Superheater Company, 30 Church Street, New York.—Section 
of marine firetube superheater; sectional model of Scotch boiler 
with superheater applied; display board of forged return bends; steam pipe 
heating coils showing application of forged return bends; feed water heater 
pump; electric pyrometer for temperatures up to 800 degrees F.; photo- 
graphs of suerheaters applied to marine and stationary uses. 

Long Island Soap Company, The, Brooklyn, N. Y.—Soap, metal polish 
and cleaning compounds. 

Lord Dry Dock Corporation, 105 West 40th Street, New York.— 
Sketches of West New York and Providence, R. I., ship repair plants, 
model of 10,000-ton floating dry dock with U. S. S. Oregon in the dock, 
model of full rigged ship. 

Luckenbach Steamship Company, 44 Whitehall Street, New York.— 
Sectional model of S. S. Lewis Luckenbach; model of new Weehawken, 
N. J. terminals; paintings of S. S. Pleiades and Edward Luckenbach. 

Lunkenheimer Company, Cincinnati, O.—Valves, oil cups and grease cups, 

McDougall, Alexander, Duluth, Minn.—Model of a canal-size ocean 
steamer, also model of the Christopher Colwmbus; model of a full-rigged 
sailing vessel and a model of a proposed seagoing canal boat; model of a 
rectangular passenger vessel and a tank for testing these models. 

Mack Engineering & Supply Company, 123 Liberty Street, New York.— 
Firebrick and furnace linings. 

Mallory Industries, Inc., 42 Broadway, New York.—Independent Wire- 
ess Telegraph Company, a subsidiary, exhibited a modern ship radio in- 
‘stallation including high power and low power sets for long and moderate 
range communication, high power set with 5-kilowatt arc and 1-kilowatt 
‘spark; various other types of radio equipment shown. Crystal division of the 
Mallory Industries exhibited washing machines. 

Marine Canvas Supply Company, Pier 7, North River, New York.—Canvas 
and rope cargo nets; rope ladders, canvas bags, flags. 

Marine Decking & Supply Company, Philadelphia, Pa—Lit-O-Sil-O deck- 
ing, Madesco marine paints (demonstration of painting steel under water), 
Madesco solution, Madesco tackle blocks, model of section of S. S. Charles 
H. Cramp equipped with Madesco blocks. 

Marine Journal, The, 17 State street, New York. 

Marine Review, The, Cleveland, Ohio. 

Marine Works, Inc., The, 3 Coenties Slip, New York.—Kitchen equipment, 
cooking utensils. 

Maritime Engineering and Sales Corporation—Allan Cunningham Com- 
pany, Inc., 2 Rector street, New York.—Allan Cunningham 25-40-horsepower 
electric cargo winch; McTaggart-Scott type hydraulic telemotor; Waterbury 
hydraulic variable speed gear demonstrating set; Bennett flue blower and 
combustion chamber cleaner; “Tyfon” air siren. 

Masten Company, Inc., J. H., 38 East 9th street, New York.—Life pre- 

servers, motors for small boats and small propellers. 

Metal & Thermit Corporation, 120 Broadway, New _York.—Section of 
thermit weld made on pin journal of 8%-inch diameter Diesel engine crank 
shaft; specimens of thermit welded pipe; lantern slides of thermit process 
applied to various marine welds; demonstration of thermit process to pipe 
welding; moving pictures of welding process applied to weld in the stern 
frame of steamship Northern Pacific. 

Mitchell Ship Salvage Company, Port Jefferson, Long Island.—Photo- 
graphs and literature. 
Munson Steamship Line, 82 Beaver street, New York.—Models of Mun- 

son Line ships; painting of the S. S. American Legion. 

National Hoisting Engine Company, Harrison, N. J.—Five-ton, single 
drum, single gear, heavy duty, electrically operated ship winch. : 

National Life Preserver Company, 11 Broadway, New York.—Several 
dummies with ‘““Everwarm” safety suits. 

National Marine League of the U. S. A—The National Marine. 

Nautical Gazette, The, New York. 

Near East Relief, The, New York.—Literature. 

WNelson’s Loose-Leaf Encyclopedia.—Several sets of the encyclopedia. 

Neptune Association, New York.—Painting of Neptune. 

Neptunus Ship Supply Company, Inc., New York.—Erfmann boiler water 
controller. 

New Jersey Asbestos Company, New York.—Semi-metallic packing. 

New York Marine News Company, Inc., 26 Water street, New York.— 
Marine News. j 
New York Maritime Register, 88-90 Gold street, New York.—WMaritime 

Register. , 
New York Engineering Company, 2 Rector street, New York.—Model of 

Ludlum watertube boiler of 2,250 square feet heating surface equipped with 
oil burners; Lowy tube cleaners; photographs of installations of Ludlum 
boilers. 
- New York State Nautical School, Training Ship Newport, New York.— 
Exhibit of knots and splices. ; 

New York Tribune.—Ship and travel guide. 
New York University, New York.—Literature regarding school of com- 

merce, accounts and finance. 

Niles, Bement, Pond Company, 111 Broadway, New York.—Gear testing 
machine; turbine reduction gear; types of spur gears, spiral gears and 
herringbone gears. 

Ocean Marine Engineers’ Beneficial Association, No. 80, 15 Whitehall 
street, New York. 

Pacific Mail Steamship Company, San Francisco, Cal.—Model of 535-foot 
passenger vessel built by New York Shipbuilding Corporation and model of 
steamship Ecuador Background of exhibit in the form of a map illustrating 
the routes of the Pacific Mail Company. A house flag that has just com- 
pleted a circuit of the world was also displayed. 

Page Steel & Wire Company, New York.—Page ARMCO welding rods 
_and electrodes for oxy-acetylene and electric welding of mild steel plates, 
- structural iron and low carbon castings; water color. painting showing ap- 
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plication of Page ARMCO welding iron with the oxy-acetylene flame and 
the electric arc; welded samples demonstrating the toughness and ductility 
of the finished weld. 

Pantasote Company, 11 Broadway, New York.—Full size model of a 
passenger stateroom furnished with ‘“‘Vehisote”’ fiber panel. 

Paige & Jones Chemical Company, 15 East 40th street, New York.—F-F-F 
boiler feed water treatment. 

Palmer Bros. Engine Works, Cos Cob, Conn.—Gasoline engines ranging 
from 2% to 50 horsepower. 

Pioneer Metallic Packing Company, Brooklyn, N. Y.—Metallic packing 
for reciprocating engines and turbines; hydraulic packing for pump 
plungers. 

Plymouth Cordage Company, North Plymouth, Mass.—Samples of rope 
and fibers for marine purposes; photographs showing details of manufac- 
turing processes of rope for yacht work; models of the Resolute and 
Thistle; moving pictures of rope manufacture. 

Pneumercator Company, 15 Park Row, New York.—Models of draft gages, 
tank gages, etc. 

Pyle National Company, 
generators. 

80 Church street, New York.—Small turbo 

Quasi Arc Weldtrode Company, Inc., Brooklyn, N. Y.—Torsion testing 
machine; impact bending weld testing machine; portable D. C. welding out- 
fit; belted welding generator; welding controller; welding booth for actual 
demonstration; samples of welded ship joints and photograph of electrically 
welded ship Fullagar. 

Reid & Company, John, New York.—Sixty-inch ventilation fan operated 
by a 6%-inch by 4'%-inch forced lubrication enclosed engine; 74-inch by 5- 
inch open type forced lubrication blower engine; 8-inch by 6-inch enclosed 
type forced lubrication blower engine; oil burning furnace front; sectional 
coal and oil burning furnace front; knockdown section of a sectional coal 
and oil burning furnace front; portable furnace front with removable sill, 
and a 7-inch by 6-inch, 110-volt, 12-kilowatt steam auxiliary lighting set. 

Roberts Safety Watertube Boiler Company, Red Bank, N. J.—-Small size 
boiler complete; front of standard boiler for seagoing steamships. 

Roebling’s Sons Company, John A., Trenton, N. J.—Wire, wire rope, 
rope fittings, safety slings, insulated wire, gas and electric welding wire, 
new type wire rope block designed for maximum rope wear. 

Row & Davis, Engineers, Inc., 91 West street, New York.—Paracoil 
evaporators, heaters, coolers, feed water heaters. 

Sailors’ Snug Harbor, Staten Island, N. Y.—Three models of ships made 
by sailors at the Home; paintings of vessels. 

Scovill Manufacturing Company, Waterbury, Conn.—Brass tubing, rods, 
wire and sheet metal, condenser tubes and brass pipe; samples of shells 
manufactured for allied governments during the war. 

Seamen’s Service Center, 21 Coenties Slip, New York (directed by United 
States Public Health Service in co-operation with the American Red Cross). 

Sea Power, Washington, D. C. 

Shepard Electric Crane & Hoist Company, Montour Falls, New York.— 
2¥%-ton electric cargo winch in operation; 1-ton trolley hoist with sections 
cut away for inspection. 

Shipping Publishing Company, 32 Broadway, New York.—Shipping. 

Shonberg, I., Inc., New York—Samples of Babbitt and bearing metals. 

Simmons-Boardman Publishing Company, New York.—Marine ENGINEER- 
ING, SHIPBUILDING CYCLOPEDIA, scientific books on naval architecture, marine 
engineering and shipbuilding. 

Smith Port Publishing Company, New York.—Port of New York Annual. 
South Atlantic Ports Association.—Photographs of the southern ports and 

maps of the South. 

Sperry Gyroscope Company, Brooklyn, N. Y.—Gyro compass, electric log, 
24-inch Navy standard searchlight of 4,000,000 candlepower, and model of 
aniehp portion of vessel mounted on trunnions and fitted with model 
stabilizer. 

Sterno Corporation, New York.—Samples of sterno canned heat and also 
anti-freeze. 

Steward Davit & Equipment Corporation, 17 Battery Place, New York.— 
Twenty-foot metallic lifeboat rigged on Steward davits connected up with 
Steward falls controller; line-throwing gun rigged for operation; typical 
oiltight manholes; releasing gear for collapsible and class 1-A boats. 

Stone Corporation, Junius H., 1400 Broadway, New York.—‘‘Rubberstone”’ 
mineral rubber deck covering. 

Sturrock Furnace Bridge Wall Company (Boston Engineering Company, 
Inc., Boston, Mass.; W. W. Booth, 74 Cortlandt street, New York; Jenkins 
& Miller, Inc., Seattle, Wash.).—Section of corrugated furnace with bridge 
wall in place. 

Sturtevant Company, B. F., Boston, Mass.—Forced draft turbo blower, 
battleship type; forced draft engine blower, merchant type; 10-kilowatt 
kerosene auxiliary generating set; 10-kilowatt engine driven generating set; 
motor driven ventilating fan; 1,500 cubic foot marine heater, and portable 
ventilating set with electric lamp socket connection. 

Submarine Boat Corporation, 11 Pine street, New York.—120-horsepower 
Diesel engine built by the New London Ship & Engine Company, Groton, 
Conn.; relief map of Port Newark terminal of the Transmarine Corporation 
and Newark Bay shipyard and surrounding territory; model of standard 
5,350-ton deadweight vessel built by Newark Bay shipyard; inter-pole motors 
and generators made by the Electro-Dynamic Company, Bayonne, N. J.; 
background painting of marine scenery giving names and field covered by 
each of the subsidiary companies both operating and manufacturing; photo- 
graphs and aerograph maps as well as slides and moving pictures of the 
plants and their operation. 

Submarine Signal Corporation, New York.—Standard receiving apparatus, 
submarine bell, power plant for lightship, oscillator, Forbes log, slides show- 
ing development of submarine signalling equipment and installations. 

_ Sun Shipbuilding Company, Chester, Pa——Photographs of the plant and 
its products; model of 10,600-ton tanker Atlantic Sun. 

Superior Engineering Company, New York.—Soot blower. 

Texas Company, The, 17 Battery Place, New York.—Petroleum ‘‘Texaco’”’ 
products. 

Thorne-Pioneer Company, Inc., 3 Atlantic avenue, Brooklyn, N. Y.— 
Metallic packings. 

Thorsen Company, P. S., 81 Coffey street, Brooklyn, N. Y.—Application 
of 85 percent magnesia covering to steam boilers and steam pipes, and of 
hair felt to brine lines; samples of various materials used for insulation. 

_Tiebout, W. & J., New York.—Marine hardware, turnbuckles, thimbles, 
air ports, rings, I-bolts, bitts, etc. 
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Todd Shipyards Corperation, 15 Whitehall street, New York.—Exhibition 
of the Tietjen & Lang plant included a Diesel engine model and turbine 
with reduction gears; White fuel oil system, burners and atomizers in oper- 
ation; model of typical Scotch boiler; complete model of the Tacoma plant 
and of 7,500-ton deadweight cargo vessel built at this plant; the Tebo 
Yacht Basin plant exhibited a model of the steamship Ormes built for the 
Donald Steamship Company; the Robins dry dock showed a working model 
of a vessel in process of dry docking. 

Topping Bros., New York.—Marine hardware, hand capstan, searchlight, 
chain hoists, side lights, locks, jacks, paint brushes, axes, etc. 

Traffic Service Corporation, Chicago and Washington.—The Traffic World. 

United Marine Contracting Corporation, 15 Whitehall street, New York.— 
- Automobile truck carrying electric welding apparatus. 

United States Mail Steamship Company, New York.—Large decorated 
wall panel portraying the scope of the company and several easels with pic- 
tures mounted giving views of the company’s vessels. - 

United States Metal Packing Company, Philadelphia, Pa.—Models showing 
their different kinds of metallic packing. 

Uttmark’s Nautical Academy, New York.—Plotting charts, text books on 
navigation, %-kilowatt Marconi wireless set. 

Valentine & Company, 456 Fifth avenue,’ New York.—Valspar varnish; 
tests of wood covered with varnish under running hot and cold water, etc. 

Van Nostrand Company, D., New York.—Scientific and technical books on 
marine engineering, shipbuilding, naigation, astronomy, fuel, etc. 

Victor Engineering Company.—Ash ejector. 

Wager Furnace Brick Wall Company, Singer Building, New York.— 
Model of a furnace bridge wall. 

Wailes, Dove, Hermiston Corporation, New York.—Samples of bituminous 
coatings. 

Wall Rope Company, 48 South street, New York.—Large coil of 15-inch 
manila rope, coil of 15-inch Coir rope, smaller sizes of manila rope and 
tarred fittings; moving pictures of the manufacture of walk-laid rope. 

Ward, Leonard Electric Company, Mount Vernon, New York.—Switches, 
cross bars and rheostats. 

Marine Equipment Manufacturers and 

Shipbuilders Organize 

T a meeting held Friday afternoon, January 28, at 
the Biltmore Hotel, New York, representatives of forty- 

seven shipbuilding companies, manufacturers of marine 
equipment and dealers in marine supplies formed an associa- 
tion for the following purposes: 

To advance the interests of its members; to promote good 
will between those who buy and those who sell marine 
equipment and supplies; to promote and supervise exhibits; 
to co-operate with other associations in the marine field, to 
the end that their efforts for the advancement of the designing, 
building and operation of ships shall be most productive. 

An important point brought out at this meeting was the 
importance of holding the annual marine exposition at the 
same time as the convention of the Society of Naval Archi- 
tects and Marine Engineers, the National Marine League, 
the American Steamship Owners’ Association, the Atlantic 
Coast Shipbuilders’ Association, the United States Steamship 
Operators’ Association and others. Shipbuilders are intensely 
interested in the new inventions and developments in their 
line of work, and it would be to their mutual advantage if 
their annual meetings were held at the same time as the 
marine exposition. 

The temporary officers of the association are Colonel E. A. 
Simmons, Simmons-Boardman Publishing Company, Wool- 
worth Building, New York, acting president; K. L. Ames, 
Jr., American Steel Foundries, Chicago, Ill., acting secretary. 

The following companies were represented at the meeting: 

American Car and Foundry Company, New York. 
American Engineering Company, Philadelphia, Pa. 
American Steel Foundries, Chicago, Il. 
Baltimore Dry Docks & Shipbuilding Company, Baltimore, Md. 
Bethlehem Shipbuilding Corporation, Bethlehem, Pa. 
Brunswick Refrigerating Company, New Brunswick, N. J. 

Coen Company, San Francisco, Cal. : 

Columbian Bronze Corporation, New York. 
Columbian Rope Company, Auburn, N. Y. 
Charles Cory & Son, Inc., New York. 
Crane Company, Chicago, III. 
Cutler-Hammer Mfg. Co., Milwaukee, Wis. 
Electro-Dynamic Company, Bayonne, N. J. 
Estate of Adolph Starke, Brooklyn, N. Y. 
Fairbanks, Morse & Company, Chicago, Ill. 
Federal Bending Machine Company, Bayonne, N. J. 
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Waterbury Company, The, 63 Park Row, New York.—Booth turned over 
to European War Relief Council. 

Wheeler, C. H., Mfg. Company, Philadelphia, Pa.—Froude dynamometer; 
turbine driven condensate pump; large size radojet air pump, inter-condenser 
air pump; single stage radojet; full size model half section radojet air pump. 

Whitlock Cordage Company, 46 South street, New York.—Samples of 
manila fiber and bolt and yacht rope, large coil of 10-inch bolt rope 
hawser; book on knots and splices with demonstrating board; new rope 
schedules for Whitlock products; pictures of rope in various processes of 
manufacture; large paintaing showing hemp fiber in the stripping process in 

’ the Philippines. 

Williams, William E., 62 Front street, New York.—Brass, steel and iron 
body valves of globe and cross types; valves with monel metal trimmings 
for superheated and high pressure steam. : 

Williams Valye Company, D. T., Cincinnati, Ohio (Williams & Wells, 
exclusive distributors, New York).—Bronze valves, oil and grease cups. 

Wilson Welder & Metals Company, New York.—Two-are gas driven port- 
able welding unit; two-are A. C. portable welding unit, one-arc D. C. port- 
able welding unit; track and bond welder; samples of welds and a welding 
booth for demonstrating the making of welds by the plastic arc system. 

Woodward & Chamberlain, Inc., New York.—Harpoons, fish hooks, rig- 
ger’s tools, marine signals, turnbuckles, thimbles, oars. 

Woolsey Paint & Color Company, C. A., Jersey City, N. J.—Samples of 
marine paint. 

Worthington Pump & Machinery Corporation, 115 Broadway, New York.— 
Steam air ejector; 4-inch centrifugal turbo circulating pump; duplex packed 
piston pump for feed and general service; turbo feed pump capable of sup- 
plying feed water at 390 pounds pressure for 25,000 horsepower; a cabinet 
ot steam pump models; two water color pictures showing a section and ele- 
vation of a motorship installation; a Worthington standard surface con- 
denser mounted on a combined air and circulating pump; Worthington- 
Blake-Knowles typé vertical simplex piston pump; Worthington-Blake- 
Knowles type vertical duplex piston pump for boiler feed and general pres- 
sure service up to 300 pounds; piston oil meter, marine type, 300° pounds 
pressure; the original direct acting steam pump made by Henry R. Worth- 
ington in 1840, the first direct acting steam pump ever built. 

Young Men’s Christian Association, merchant marine section. 

. ‘ 

Gold Car Heating & Lighting Company, New York. 
Griscom-Russell Company, New York. 
Horne Manufacturing Company, Jersey City, N. J. 
Hyde Windlass Company, Bath, Me. 
International Nickel Company, New York. 
Kelley Industrial Corporation, New York. 
Locomotive Superheater Company, New York. 
Marine Decking & Supply Company, Philadelphia, Pa. 
Marine Engineering, New York. 
Marine News, New York. 
Naval Company, Philadelphia, Pa. 
Niles-Bement-Pond Company, New York. 
Page Steel and Wire Company, New York . 
Paige & Jones Chemical Company, New York. 
Pacific Marine Review, San Francisco, Cal. 
Pneumercator Company, New York. 
Pyle-National Company, Chicago, Ill. 
Shepard Electric Crane and Hoist Company, Montour Falls, 

INAS 
Steward Davit Equipment Corporation, New York. 
Sperry Gyroscope Company, Brooklyn, N. Y. 
W. & J. Tiebout, New York. 
The Texas Company, New York. 
Todd Shipyards Corporation, New York. 
Wailes, Dove, Hermiston Corporation, New York. 
Wall Rope Works, New York. 
Wheeler, C. H., Mfg. Company, Philadelphia, Pa. 
Westinghouse Electric & Mfg. Company, East Pittsburgh, Pa. 
Williams & Wells Company, New York. 
William E. Williams Valve Company, Brooklyn, N. Y. 
C. A. Woolsey Paint & Color Company, Jerséy City, N. J. 

A committee, consisting of G. W. Selby, Marine Decking 
& Supply Company, chairman; W. H. Easton, Westinghouse 
Electric & Manufacturing Company; Gardner Cornett, Pneu- 
mercator ‘Company; F. O. Cheston, American Car & Foundry 
Company; W. M. Wampler, Coen Company; K. W. Hein- 
rich, Bethlehem Shipbuilding Corporation; H. B. Oatley, 
Locomotive Superheater Company; F. C. Bradbury, Crane 
Company; J. H. Johnson, Baltimore Dry Docks & Ship- 
building Company; J. R. Tiebout, W. & J. Tiebout, and D. 
C. Spencer, American Engineering Company, was appointed 
by the acting president to draft a constitution and by-laws. 
As soon as the report of this committee is ready, another meet- 
ing will be held and a permanent organization effected. 

The plans of the Marine Equipment Manufacturers’ As- 
sociation provide that unless for some very special reason not 
now foreseen there shall be but one show a year to be held 
simultaneously with the annual conventions of such organiza- 
ticns as the Society of Naval Architects and Marine Engi- 
neers. 



Progress of Shipbuilding in the United States 
TABLE I-STEEL TONNAGE BUILDING AND CONTRACTED FOR IN THE UNITED STATES FOR PRIVATE OWNERS SEPARATED BY METHOD OF PROPULSION 

COAST RECIPROCATING TURBINE DIES NO POWER TOTAL 

Cargo Tank Cargo Tank Cargo Tank Cargo Tank Cargo Tank 

No G.T. No. G.T. No. G.T. No. G.T. No. GSN Osteen Gol No. G.T. No. G.T. No. G.T. No. G.T. 

INAEYREO co ca 00000 45 115,011 69 486,373 12 61,275 2 12,000 4 16,200 6 57,950 25 9,260 26 14,860 86 201,746 103 571,183 

IEGhTQsooqaobeN00D aa oouganas 38 276,307 2 19,600. ry ste Mis Sats 1 3,900 2 3,438 octohee au qaopigad 3 22,900 40 279,745 

saaouoancodoD 2 7,169 2 15,600 8 48,000 we 1 SD. Go! ccsabo0 600 15 5,600 14 56,119 17 21,200 

Great Lakes 6. 11,916 Aiindorcage eo hendiacensptays ae ae ABH Wore aa nouns NG tuosdade 60 ““a900000 6 11,916 sts HBoontiC’ 

Tnterloreeeeene cn 400 por. MonORaGOn Ny OoR, aoodandc Abo sed adoud ae 1 GOO oo Gacsede 111 70,375 at eae & 

55 134,496 109 778,280 22 128,275 2 12,000 6 20,450 8 61,388 187 79,835 41 20,460 220 363,056 160 872,128 

TABLE IL—STEEL TONNAGE BUILDING IN THE UNITED STATES FOR THE UNITED STATES SHIPPING BOARD. SEPARATED BY METHOD OF PROPULSION 

COAST RECIPROCATING TURBINE DIESEL NO POWER TOTAL 

Cargo Tank Cargo Tank Cargo Tank Cargo Tank Cargo Tank 

No. G.T No. WO, Est No. G.T. No. G.T. @, (Gein 0. ‘ No. G. 0. G.T. No. G.T 

Atlantic 2 10,880 a8 4 23,880 5 34,000 1 10,000 Pmdatucee mt on 7 44,760 5 34,000 

Pacific 12 80,006 3 4 26,000 we aeeianee 56 Soyer 16 106,006 3 21,000 

(Ghilld) seo adeouude 3 17,952 Re 6 ZUVETNINS  Sake Dente Gan ES Soe Hol! te Cogamocd: Tetonemp nes aon 9 58,752 stall. Godosene 

Great Lakes...... - 1 2,677 J). GOmdgOC Oe LLIGOMEORTGCUCEL) BOE pgoshHo! | cosa han 1 OY See wer ie ae bets 

IiNWNRcooo0o0000 60 oaccaacd Fe 55 be kGewaaboo. laul, Mapesds, cdl. acdoboe oe Se 

18 111,515 3 21,060 14 90,680 5 34,000 1 THD) oo sascobs0 Go oneo00d 906 sond000 33 212,195 8 55,000 

Passenger and Passenger and Passenger and 

Transports Cargo Transports Cargo Transport Cargo 

JNiE>pao0ead00 00 oogacCbe 4 42,000 4 30.220 16 168,000 For UGudGER. Wbae couekee 4 jo07 Wop 6 4 30,220 20 210,000 

4 42,000 4 30,220 16 168,000 4 30,220 20 210,000 

_ TABLE III—TOTAL STEEL TONNAGE BUILDING AND CONTRACTED FOR IN THE UNITED STATES 

COAST RECIPROCATING TURBINE DIESEL NO POWER TOTAL 

Cargo Tank Cargo Tank Cargo Tank Cargo Tank Cargo Tank 

No. GT No. G.T No. G.T. No. G.T. No. G.T. No. G.T. NoweGil: No. G.T. No. +.T. No. ime 

Atlantic. ...... 47 = 125,891 69 486,373 16 85,155 7 46,000 5 26,200 6 57,950 25 9,260 26 14,860 93 246,506 108 605,183 

Pacific.... , 12 80,006 41 297,307 6 45,000 SNL eye tsiereieone 1 3,900 2 eYySts . Gow bdsdece BS adonaDe 19 128,906 43 300,745 

(cn e Seonnaa 5 25,121 2 15,600 14 88,800 1 350 cb doton 3 600 15 5,600 23 114,871 17 21,200 

Great Lakes....... 7 14,593 Pees cuosian eS OE aOTeG AGoe ‘onesie So Age oae AeA babat 7 14,593 Re a oc ort 

INWEEOR Gona66 000 2 400 Hines | Led DOBOEE DAL anebodGks Manor | louohoops yeaorlopocuon WO) COOH co cacoves 111 70,375 

73 246,011 112 799,280 36 =.218,955 7 46,000 7 30,450 8 61,888 188 79,8385 41 20,460 253 575,251 168 927,128 

Passenger and Passenger and Passenger and 

Transports Cargo Transports Cargo z Transports Cargo 

@- Gin @  Geit, No. G.T. INOS Gale Wo Epil No. G.T. No. G.T. No. G.T No. G.T. 0. Ty 

Atlantic.......... 4 42,000 4 30,220 16 168,000 SEES Atel UG abe SU mR EERE: Ratha 4 30,220 20 -~—-210,000 

HRD Cosdaadac Gado ob enbucodT cope ONeUeA eI nOOOOneZ TOU 605,471 188 1,137,128 

Statistics compiled by the Bureau of Navigation of the De- 

partment of Commerce show that during 1920 American 

shipbuilders built for American owners 1,758 merchant ves- 

sels of 2,831,343 gross tons as compared with 2,338 vessels 

of 4,213,891 gross tons during the year 1919. In 1920 

twenty-five additional vessels of 29,382 gross tons were built 

for foreign owners as against 25 vessels of 44,250 gross 

tons built for foreign owners during the previous year. Of 

the 1920 output, 617 vessels of 2,557,032 gross tons were 
built of steel. 

According to figures published in the January issue of 
the BuLLETIN of the American Bureau of Shipping, from 
which Tables I to IV are reproduced, there are now building 
or contracted for in the United States, 445 steel vessels 
totaling 1,742,599 gross tons. Of these vessels, 380 of 1,235,- 
184 gross tons are building for privaté.owners and 65 ves- 

TABLE IV—RANGE IN GROSS TONS, OF 
ALL STEEL TONNAGE BUILDING 

IN THE UNITED STATES 
TONNAGE RANGE 

a 4 : 

United States Shipyards Built 1,763 Size Range Bee ana 
; Py y under 500 94 32,667 

5 501 to 1000 116 86,041 
| J [ a 1920 1601 to 2000 12 17,380 

ESSE S in 2001 to 3000 8 22,313 

3001 to 4000 16 58,213 

During 1920 1,758 merchant vessels of 2,831,343 gross tons were built in American Fone to poe 6 27,668 

shipyards, according to the report of the Bureau of Navigation of the Department of Com- 6001 3 ae 38 215,518 

merce. American shipbuilders also built 25 vessels of 29,382 gross tons for foreign owners, al 1) ea 51 341,063 

making a total output of 1,783 vessels of 2,860,725 gross tons for the twelve months. During 8001 to Re 42 312,387 

the calendar year 1919 the corresponding output was 2,338 vessels of 4,213,891 gross, tons 9001 to wh 0 23 201,549 

for American and 25 vessels of 44,250 gross tons for foreign owners, a total of 2,363 vessels 10001 to 10000 9 88,600 

of 4,258,141 gross tons. Of the 1920 output, 617 vessels of 2,557,032 gross tons were built of 1100 to Hue 22 231,200 

steel, a decrease of 299 vessels and 1,012,792 gross tons compared with 1919. ; Toot to 12000 SREY hoy para Mn Som 

The following details of vessels built and_officially numbered in the United States in 13 1 to 13000 a 90000 

1920 are reported by the Bureau of Navigation, Department of Commerce: 3001 to 14000: 8 108,000 

Atlantic & Gulf Pacific Great Lakes Western Rivers : Total 445 LOO) 

Wood No. Tons No. Tons No., Tons No. Tons No. Tons Of the vessels 1001 Gross Tons and over the 
Sailing 72 8,629 18 37,067 1 DO | So Sooo OL TAO RiGmES I Abo G0 ©. 

Seem Gooesd 52 125122 20 39,011 20 1,963 11 1,039 103 54,135 

Gasteneeeiicr 313 12,049 280 19,003 50 1,019 62 1,024 705 33,095 

i 5 y 5 5,62 8 2,27 25 1 242 74,334 c Cc : . 
Unrigged 164 GagiG 6 BGA 5p 274 5 618 sels of 507,415 gross tons are building 

oy oe 601 163,616 353 109,707 89 7,807 98 2,681 1,141 274,311 for the United States Shipping Board. 

Sailing 1 UIE) os beh ter ae Detani oe tee 1 1,189 Of the vessels building for private ac- 
Steam *337 1,627,744 7120 700,039 67 169,811 4 3,802 528 2,501,396 2 

E 27,04 2 X ) 9,8 3,802 928 2y¢ 5096 

GES ooo aah COMMANETG 3.963 1 55 8 156 929 © 25,274 count, 365,056 gross tons are cargo 

Unrigged 39 20,459 1 165 +9 3,271 10 5,278 59 29,173 ships and 872,128 gross tons are tank- 

total i 391 1670592 127 704,067 77 173,187 22 9,236 617 2,557,032 ers. Of the vessels building for the 
otals— 

o S 3 

Sailing 73 74,818 | 18 37,067 1 2,051 Saas 6). TBORG aa seg gross tons are 
(CA. Sooo bn 389 1,639,866 140 739,050 87 171,774 5 4,841 631 2,555,531 cargo ships; 55 o 

CES coos0c000 327 33,249 286 22,866 51 1,074 70 1,180 734 58,369 et aes 000" gross) tons are 
Unrigged .... 203 86,275 36 yi Qi 5,D45 35 5,896 301 103,507 tankers and 210,000 gross tons are 

Grand total. 992 1,834,208 480 804774 166 180,444 120 11,917 1,758 2,831,343 passenger and cargo vessels. The total 

reinforced concrete. 
reinforced concrete. 
reinforced concrete. 

* Includes 4 
7 Includes 3 
x Includes 4 

vessels of 25,940 gross tons built of 
vessels of 19,116 gross tons built of 
vessels of 1,224 gross tons built of 

number of motorships under construc- 
tion is 15, aggregating 91,838 gross 
tons, all but one of which are for pri- 
vate account. 
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View Showing Elevator Loading at Second Deck, High Tide, Ship With Practically Full ‘Load 

Automatic Cargo Handling Proposed 
UE to the wide variety of cargo weights and sizes han- 
dled on its piers, the Port of Seattle Commission has 

constantly sought to facilitate the handling problem. 
As a result of this effort a new and practical cargo han- 

dling equipment has been designed by George F. Nicholsen, 
chief engineer of the Port of Seattle. This device is largely 
automatic, power-driven and is especially designed for han- 
dling cargoes brought to Seattle in great volume by the 
United States Shipping Board’s fleet of 8,800-ton vessels 
engaged in the Orient, South American, Atlantic seaboard and 
European trade. The device is in the shape of an elevator, 
is placed in a perpendicular position in the hold of a vessel 
berthed at the pier, and can handle approximately 4,500 
pounds of package cargo every minute. 

The device is designed as a ship’s cargo elevator, and it 
will be constructed particularly for the new Smith Cove Pier 
B terminal, a description of which appeared recently in the 
columns of MARINE ENGINEERING. This terminal, the larg- 
est in the world, is prepared to handle a big volume of pack- 
age cargo, and in this handling the new ship’s elevator is 
expected to be a speedy and labor-saving agency. 

While designed for Pier B, the ship’s cargo elevator may 
be used in a ship at any pier having a wide apron. It is of 
steel frame, 43 feet long, the frame being portable in order 
to allow it to be set aside on the pier when not in use. It has 
a total weight of 8,000 pounds and may be picked up in two 
parts, each part weighing 4,000 pounds, by the ship’s boom 
and spotted in the hold of the vessel. When both parts have 
been spotted in the hold the frame is simply bolted together, 
the frame standing upright in the hold. This structure, hav- 
ing been installed in the ship’s hold, is braced with guy wires 
from the coning beam to the ship’s side. An endless chain 
revolves in this frame and fastened to this chain are fingered 
trays five feet apart, each tray having a capacity of 300 
pounds. 

The cargo is brought to a receiving table by means of grav- 
ity rolls. Package cargo is then taken from the receiving 
table and sent down an incline chute to a stationary receiving 
tray. The equipment is adjusted so that the fingers of the 
moving trays pass between the fingers of the stationary tray, 

thereby catching the cargo on the latter tray and moving it 
up the frame to the top, where the cargo is discharged by a 
similar tray automatic trip. Gravity rolls on power con- 
veyors catch the released cargo and the freight is thus taken 
inside the pier. This power conveyor is set at the same speed 
as the elevator. 

-years ago. 

Another feature of this cargo elevator is that it can be 
operated at the same time the ship’s winch is being operated 

‘on the heavier freight, thus saving handling and facilitating 
the unloading of the vessel. The elevator will operate at the 
rate of 60 feet a minute. It is motor driven, the motor being 
located at the top and connected by a belt to the driving wheel. 

This machine, says Chief Engineer Nicholson, will be of 
material assistance in handling such package cargo as salmon, 
pineapples, sugar, flour and similar freight. 

Merchant Marine Association Holds 

Convention 

(Continued from pagé 160) 

Shipping Board should promise to allocate no steamers for 
operation in that service. 

W. A. HARRIMAN 

W. A. Harriman, chairman of the Board of the United 
American Lines, stated that we were receiving very little 
benefit from the Merchant Marine Act and that exemption 
from excess profit taxes would not be much of a factor in 
the future. He declared that we could not stay a great 
export nation without the proper development of our mer- 
chant marine. 

Mr. Harriman quoted some very low figures at which for- 
eign merchant and passenger vessels are being offered and, 
while doubting the ability of the Shipping Board to dispose 
of its vessels at any price at the present time, he suggested 
that the Shipping Board should fix a price on their vessels 
that would allow the shipowner to compete with foreign 
owners. 

Frank C. Munson 

Frank C. Munson, president of the Munson steamship 
lines, stated that we now have 25,000,000 deadweight tons 
of shipping under our flag, fifteen million tons of which are 
in foreign trade, which is ten times as much as we had ten 

He said that the Shipping Board exerted a vital 
influence on shipping, that shipowners were afraid to buy 
ships now because they did not know what the policy of the 
Board would be. In regard to fixing prices, he recommended 
that the Board ascertain what the book values of foreign 
ships are. 

Mr. Munson believes that it would pay the Board to remove 
the boilers and engines of some of the vessels and install 
Diesel engines. He favors the bare boat system of charter- 
ing because it would force operators to carry on business for 
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profit or loss. Two dollars to $2.75 per deadweight ton 
should, in his opinion, be a fair price for the slags and 
should include both manning and victualing. 

Mr. Munson declared that 50 percent of the tonnage now 
tied up by the Shipping Board could be run if it took com- 
peting rates, and that a number of foreign ships were now 
being used by foreign operators. He believes in co-operation 
with Great Britain and other nations in the development 
of the world’s trade. 

RESOLUTIONS ADOPTED BY THE NATIONAL MERCHANT 

Marine ASSOCIATION 
RESOLVED, By the National Merchant Marine Association that, in order 

to establish the full practical value of the measure in the development of 
the new merchant shipping of the United States, we strongly urge the 
immediate and faithful enforcement of the Merchant Marine Act of 1920. 
RESOLVED, That the personnel of the United States Shipping Board 

be put upon a basis of permanency, in order that a constructive admini- 
strative policy may be carried out in the application of the law. 
RESOLVED, That private American enterprise must be encouraged to 

engage in shipping through the means of national aid- wherever found 
necessary by the Shipping ‘Board, to the end that American ships under the 
pamerican flag may operate in competition with foreign ships in the same 
tra 
RESOLVED, That in order that the farmers, manufacturers and other. 

producers of this country shall be enabled to compete successfully in foreign 
markets, and in order that ultimately our merchant marine shall be pri- 
vately owned by citizens of all sections, we urge that it should be decided 
what new mail, passenger and cargo routes are to be established and 
operated by the Shipping Board from our various ports and that arrange- 
ments should be made, accordingly for their present and future develop- 
ment, with a view to the purchase of routes and ships as soon as practicable 
by companies and individuals, selected wherever possible from their 
respective sections or ports. 

RESOLVED, That wherever reasonably adequate services are already 
being performed by private owned ships or by Government owned ships 
in the hands of private operators, the Shipping Board be urged to cease- 
to allocate further tonnage to these particular routes, so that the con- 
cerns already in these trades may have a fair chance of development. : 
RESOLVED, That it is evident that the high prices at which Shipping 

Board vessels have been sold to purchasers are proving an excessive burden 
on American operating companies in competition with the ships of foreign 
nations, and that we, therefore, urge that an equitable plan of relief be 
devised and applied in these cases by the Shipping Board. 
RESOLVED, That we heartily approve the present policy of enrolling 

in the naval reserve competent American officers and men of the merchant 
marine, and that we recommend that this policy be broadened and made 
permanent by the Navy Department and by Congress. 
RESOLVED, That in the interest of the navy and the merchant marine 

alike in which so many young men of the Middle West are serving, we 
urge that the important naval training station on the Great Lakes be 
not abandoned by the Government. 
We deplore pessimism and destructive criticism and we respectfully 

urge upon Congress and upon the people of the United States a spirit of 
constructive co-operation, a spirit of optimism, and a firm determination to 
achieve, in spite of all ‘difficultes, our national purpose of developing and 
maintaining an American merchant marine for the National defense and 
for the proper growth of our foreign and domestic commerce. 

Passenger Steamer Modasa Launched 
HE Modasa, a fine twin screw screw passenger steamer 

of the intermediate type for the British India Steam 
Navigation Company, Limited, was recently launched from 
the Neptune yard of the Swan Hunter and Wigham Richard- 
son Company Limited, Newcastle-on-Tyne. The vessel is 
about 480 feet in length by 58 feet breadth by 36 feet depth. 
She is being constructed to attain the highest class in Lloyd’s 
Register and the watertight subdivision and arrangements are 
in accordance with the International Convention requirements. 

The steamer is expected to carry about 10,750 tons dead- 
weight and will be fitted with accommodation for about 80 
first class, 40 second class and 36 extra berths which can be 
used either for first or second class passengers. Jarge dining, 
smoking and music rooms are provided for both classes of 
passengers, all these public rooms being on the promenade 
deck, and a special feature of this deck is the large extent of 
clear deck space for games and recreation. 

The main propelling machinery consists of a twin set of 
double reduction geared turbines of the Metropolitan-Vickers 
Rateau type, supplied with steam by five large boilers con- 
structed also by Swan, Hunter & Wigham Richardson, Ltd., 
at their Neptune Works. A sea speed of about 14 knots is 
anticipated. 

The vessel will be well supplied with auxiliary machinery 
for purposes of navigation and for working the cargo, includ- 
ing 15 steam winches, steam steering gear, etc. The vessel 
will be lighted electrically, steam heating will be fitted 
throughout and there is refrigerating machinery for insulated 
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chambers for ship’s provisions. ‘There will be an installation 
of wireless telegraphy, together with an ample supply of 
boats, etc. 

Parallel Ruling Attachment for Drawing 
Boards 

HE New York Blue Print Paper Company, 102 Reade 
Street, New York, manufacturers of drawing and trac- 

ing papers and drafting room equipment, has developed a 
parallel ruling attachment which may be applied to any 
drawing board, large or small, with the complete elimina- 

Precise Parallel Ruling Attachment 

tion of cords or wires on the surface of the board. Similar 
cords are also done away with on the under side of the board 
together with the metal parts which have been necessary to 
give the straight edge the required accuracy in producing 
parallel lines. 

The Precise parallel attachment consists of a double pulley 
plate, a plate with two small pulleys which are fastened at 
either end of the straight edge and four metal brackets to 
which the cords are attached and a small grip to hold the 
cords firmly. The combined weight of the attachment parts 
is about two ounces. 

CorrECTION.—Inadvertently the Jacksonville Ship Out- 
fitting Yard, Jacksonville, Fla., was omitted from the list of 
repair yards published in the January, 1921, issue of MARINE 
ENGINEERING. This yard has no dry dock but is equipped 
with a fabricating shop, boiler shop, smith shop, pipe shop, 
carpenter shop, joiner shop, tin shop, coppersmith shop, 
plumbing shop, rigging shop and sail loft, electric shop and 
machine shop and is engaged in general repair work. The 
yard has 700 feet of waterfront and there is a 50-ton travel- 
ing crane with a 125-foot boom to facilitate work such as the 
removal of machinery. 

In the same article it was erroneously stated that the Lord 
Dry Dock Corporation has a 10,000-ton marine railway. at 
its Weehawken, New Jersey, plant. This plant will be 
equipped with dry docks of ae 1,000 to 10,000 tons lifting 
capacity, but will have no marine railway. 
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Subsidy Versus Government Ownership 

|e is immaterial whether the direct cost of our merchant 

marine is three or four billion dollars. ‘The indirect cost 

is practically the whole national debt and the loss and maim- 

ing of hundreds of thousands of our young men. Germany 

would never have gone to war with us if we had had a large 

merchant marine; in fact, if we had as many ships in 1914 

as we have now, there probably would not have been any war. 

We can never again allow our Navy to depend on the mer- 

chant vessels of a foreign nation, and if our laws are not 

such that private owners can operate these ships successfully, 

the Government must operate them itself. 

The consensus of the best opinion in the shipping world 

is that the merchant marine can be developed for the best 

interests of the country in the hands of private owners, but if 

this is to be done we must fix it so that our operators can meet 

foreign competition on an equal basis. An excellent start 

has been made with the Merchant Marine Law of 1920. Sec- 

tion 23 provides that the owners of a vessel documented under 

the laws of the United States and operated in foreign trade 

shall be exempted from the excess profit taxes provided that 

this money is invested in new vessels. As the Shipping 

Board has already approved the applications for about $60,- 

000,000 worth of new construction under the provisions of 

this section, it is evident that this form of subsidy is proving 

a success for both the shipping and shipbuilding industries. 

The construction loan fund (Section 11), which provides 

that a sum of $25,000,000 may be annually set aside to be 

used to aid in the construction of the best type of vessels, is 

not a subsidy, but it is excellent constructive legislation. 

Section 28, which provides that preferential rail export 

rates may be granted only to American vessels, is an indirect 

subsidy. ‘This section has not yet been put into operation, 

the excuse being that sufficient American vessels were still 

unavailable to carry our commerce. In view of the number 

of government vessels recently tied up, it is hard to see the 
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logic of this explanation, and it would seem that as we have 
a reserve of ships to draw from that now is the time to try 
out the provisions of this section. 

Another form of indirect subsidy is contained in Section 
34, which provides that treaties with foreign powers which 
prevent the right of the United States to impose discriminatory 

customs duties on imports entering the United States in for- 

eign vessels and discriminatory tonnage duties on foreign — 

vessels, should be terminated. The present administration 

has taken no steps to comply with this law in spite of the fact 

that this is a most critical time in the development of our 

merchant marine. Our first Congress lost no time in enact- 

ing similar discriminatory duties, with the result that our 

merchant marine was built up to such a degree that we car- 

ried 80 percent of our commerce in our own ships. The new 

administration is confronted with the difficult problem of de- 

ciding whether the above-mentioned discriminatory duties or 

an equivalent direct subsidy will best serve our interests. 

Among the objections to the impositions of discriminatory 

duties may be cited the length of time necessary to revise 

existing treaties, the effect on our foreign relations and the 

retaliatory legislation that may be enacted by foreign powers. 

On the other hand, it has been very difficult in the past to 

interest Congress in direct subsidies, and if direct subsidies 

cannot be obtained, then the provisions of our treaties that 

prevent the imposition of discriminatory duties should be 

abrogated and the law enforced. 

Passenger Vessels 

oUIN| EW passenger vessels must be built and there is a 

tremendous construction programme in mind for 

coastwise services,” said Mr. Homer L. Ferguson, president 

of the Newport News Shipbuilding & Dry Dock Company, in 

his opening address at the recent meeting of the Society of 

Naval Architects and Marine Engineers. Almost the entire 

efforts of the shipbuilding industry during the war were de- 

voted to the construction of ocean-going cargo vessels, with 

the result that we will be temporarily overstocked with freight- 

ers until the world resumes its normal trade. On the other 

hand, the submarines and natural causes have reduced the 

number of passenger vessels to such an extent that there is 

an indefinite prospect of work ahead on this type of ships. 

That England is not unaware of the possibilities of liner 

construction is evident from a paper recently read before one 

of their technical societies and referred to in a speech at the 

launching of the Canadian Pacific steamship Montrose at 

the Fairfield yard on the Clyde. It was stated that in 1914 

there were 3,100 vessels of the liner type having a total ton- 

nage of 13,350,000 tons and that today there are only 2,470 

such yessels, which is 630 less than there were in the pre- 

war days. Sooner or later this tonnage, with the natural in- 

crease, which represents a shortage of about 2,000,000 tons, 

must be made up, and it is only the high cost of construction 

and labor conditions in England that is holding this work 

back. 

It is known that many American steamship lines are plan- 

ning the construction of new vessels, taking advantage of Sec- — 

tion 23 of the Merchant Marine Act of 1920, which provides 

that excess profits earned by American ships are exempt from 

taxation provided they are invested in the construction of new 
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ships. If our well-equipped shipyards receive the proper co- 

operation from their employees in regard to this proposed 

work, there is no question of our ability to produce the best 

type of ocean liners. We refer those who doubt this to the 

Nestor of all vessels—the American battleship. 

Marine Expositions 

ARINE Expositions present a splendid opportunity to 

the naval architects, marine engineers and all of those 

connected with the shipping and shipbuilding industry to 

examine and study the latest developments in equipment, 

supplies, ships, dry docks, etc. For this reason it is very 

important that the date at which a marine exposition is held 

should coincide with as many of the anual meetings of the 

_marine associations and societies as possible. 

The very fact that the attendance of a large number of 

the ship and engine designers who supervise the plans and 

specifications of everything that goes into a ship could be 

assured, would influence both the quantity and quality of the 

exhibits. There is no good reason why the exhibitors, who 

after all make an exposition possible, should not receive 

the maximum benefit for the expense and time that they 

spend on their display. 

The expense of these exhibitions is not a small matter, 

the cost of floor space at the Grand Central Palace, for ex- 

ample, being more than six times the amount paid by the 

railway people for their annual exhibition at Atlantic City. 

Can we not have closer co-operation in the future between 

the various associations in the marine field with a view to not 

only reducing the cost but also of promoting a closer bond 

between the buyer and seller of marine equipment? 

The Shipping Board 

T is reported that President-elect Harding will name a 

I new Shipping Board immediately after taking office and 

that the Senate will be called in extra session right after the 

inaugural ceremonies to confirm his nominations for Cabinet 

officers and the Shipping Board. The incoming administra- 

tion and the Republican leaders in Congress have given every 

indication that they consider the welfare of our merchant ma- 

rine of the utmost importance, and it is believed that Presi- 

dent-elect Harding will give a great deal of his personal at- 

tention to our shipping policies. 

It is hoped that the above report is true and that the new 

administration will consider it one of its first and most im- 

portant duties to appoint a board composed, for the most part, 

of practical marine men who have established their fitness for 

the work and who have the confidence and respect of the 

shipping and shipbuilding industries. It is not easy to find 

able men who are available for this work and who are willing 

to make personal sacrifices in order to help build up a 

great American merchant marine, but now that the election is 

over and the whole-hearted support of the administration is 

assured it should be much easier than heretofore to obtain a 

capable and efficient Shipping Board. 

Too much credit cannot be given to Admiral W. S. Benson 

and Mr. J. A. Donald for their splendid service on the present 

board, as they have kept courageously and fearlessly at their 

stupendous task in spite of the investigation and acrimonious 
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criticism that has been almost continually directed at the 

Shipping Board. Let us hope that the new board will be 

made up of men of their character, ability and knowledge of 

the shipping game. 

Again the Metric System 

EPRESENTATIVE FRED A. BRITTEN, of Illinois, 

backed by the World Trade Club of San Francisco, in- 

troduces a bill for the general use of the metric system after 

ten years in commercial transactions. The manufacturer is to 

be allowed to use any weight or measure in production. Rep- 

resentative Britten states that only the lack of consolidation of 

interests advocating complete adoption of.the metric system 

accounts for previous failures; now the metric forces make an 

impressive front. ‘There may be an impressive front, but this 

is a flank attack appropriatively camouflaged, and with de- 

layed action. If it were:certain that such an act would clear 

the field for ten years it would be good politics to let the act 

through; the manufacturer would continue to manufacture 

and the traders to trade, and the good old English system 

would enormously strengthen its hold on industry. The 

opinion has been expressed in this magazine that the English 

system cannot be dislodged; ten years will not make that 

easier. 

Labor-Saving Tools in England 

Ae trades unions in England are doing all they can 

to stop the use of labor-saving devices. As a result 

of this mistaken policy on the part of labor a great deal of 

work that would ordinarily have gone to British shipyards 

has been diverted to the Continent. For example, an oil 

tanker which recently struck the rocks in the Channel, dam- 

aging her bottom very seriously, was placed in an English 

dock for repairs. A contract was made to put a new bottom 

on the ship for £60,000, but the workmen refused to use 

labor-saving tools and appliances on the work and the repair 

yard was compelled to approach the owners and point out 

that, owing to the unexpected refusal of the men to use labor- 

saving tools, it would be necessary to increase the price by 

about £7,000. The owners refused to accept the additional 

cost and the bottom was therefore patched up and the ship 

taken to Rotterdam. 

Information has been received from one firm that the work- 

men have recently decided not to use labor-saving tools in 

their shipyard. The firm insisted on their use, but the men 

stated that they would take every opportunity to damage 

them, and the result became so serious that tools were returned 

to the shop badly damaged after being in use for only an 

hour. In some cases the damages have cost over £5 to re- 

pair, and as it is quite obvious that no firm can continue to 

use tools that require £5 an hour for maintenance, all port- 

able tools have been withdrawn from service in this par- 

ticular yard. In some yards on the south coast and the Eng- 

lish Channel all pneumatic tools have been put out of service 

by the men. The executive of the boiler maker’s union in 

Cardiff recently stated that no more labor-saving tools were 

to be used by members of the unions for the time being. 

The United States owes a great deal to labor-saving de- 

vices and machines for its rapid development. Such tools in- 
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crease production, and it is largely through their use that the 

present standard of living has been obtained. Sooner or 

later the use of labor-saving tools makes it possible to em- 

ploy more men because they open up projects that could not 

otherwise be undertaken. The amount of work to be done 

will surely keep increasing until the multitudes of Asia and 

Africa have raised their standard of living to somewhere near 

our own, and the workmen who object to the most expeditious 

methods of production are not only delaying progress, but 

they are also injuring themselves and their country. 

The Standards 

N a certain vault at the Bureau of Standards there are 

I three platinum kilograms, one in the middle standing a 

little higher than the others. There are three platinum meters, 

two in sight and the other sealed in a lacquered tube where it 

has been ever since Roosevelt put it there. The two side kilo- 

grams are for use on occasion, the middle one can be seen but 

is never touched; in like manner there are two meters for 

use, the absolute standard cannot even be seen. 

In an adjoining room are the balances for comparing 

standard weights. Each balance is in its own glass case 

and there are mechanisms for shifting weights without open- 

ing the cases. The observer stands off and views the balance 

through a telescope. When weighings are made the door to 

this room is shut so that stray drafts of cold air shall not 

trouble. A 50-pound weight is a sizable chunk of brass, and 

a thousandth of a milligram is a fleck that can be seen only 

in a good light; that gives the degree of precision. 

On these standards depends the interchangeability which is 

the basis of the American industrial system. Few people 

know where the vault is and fewer have entered therein. 

There is but one key to the inner door, and when the Director 

of the Bureau wants to go in he sends for the man who car- 

ries that key. 

The Sinews of War 

T used to be said that money was the sinews of war and 

I a prudent government kept a war chest or the equivalent. 

We have recently learned that there are times when money 

will not always buy the munitions of war. The term muni- 

tions can be enlarged to’mean all the requisites, for example 

freighters; the history of Hog Island and the wonders accom- 

plished there show that money alone is insufficient, though 

expended lavishly. 

Narrowing our field, let us notice the discussion in the 

Senate of the two materials, oil and nitrogen. Speakers have 

called attention to the scramble for oil by the European 

nations, all of them debtors to the United States and sup- 

plicating further extension of credit. There is little disposi- 

tion to blame those nations, but the plight of the United 

States is pointed out; we are handicapped in the competi- 

tion for foreign oil, while our own supply is insufficient and 

there is no way of protecting it. 

It is notorious that the Mussels Shoals nitrogen plant cost 

$87,000,000—lavishly expended because money will not buy 

time. Now $12,500,000 are asked to complete the construc- 

tion of the plant. Fortunately, the plant can be used in 

peace to make fertilizers and perhaps may pay running 

expenses; maybe government bookkeepers can show a profit 
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some time. But that is not the question; we should have 
a sufficient means of making the nitrates needed for modern 
warfare. 

It used to be said that it took a ton of iron to kill a man; 

the modern rate has not been given out, nor the weight of the 
powder to drive it. 

The Present Status of Naval Engineers 

Ghee there is no corps of engineers in the navy 

there are naval engineers, or shall it be said that there 
are officers in command of the engine room? And yet 
there is not complete satisfaction with the present condition 
as evidenced by the following quotations from a discussion 
in the Journal of the Naval Institute: ‘The average engi- 
neer enjoys the title of his office because he has been so de- 
tailedeeeers he realizes that he must not be too closely 
identified with engineering duty for too great a length of 

time,” etc. This must not be taken as representing general 
opinion in the navy and it is unfair to draw conclusions from 

fragmentary quotations, but there remains the question 

whether the present status of naval engineers is satisfactory. 

It should be remembered that the amalgamation of the staff 

and the line came about because of friction between the 

branches of the service and there are those who question 

the wisdom of that move. Now is a good time to take account 

of stock and see whether present conditions are satisfactory 

and whether changes should be made. 

The Air Service 

HERE is a disposition to unite the air service of the 

army and navy and form a new department co-ordi- 

nate with the war and navy departments, thus avoiding du- 

plication of efforts. Such action should be taken only after 

mature deliberation, if at all. There are various reasons why 

the navy desires to keep control of its own service; some of 

these are administrative and some are due to the nature of 

the service over the sea. 

Though there have been trials of methods for launching 

an airplane from a ship and for return to the deck of a 

specially constructed ship, seaplanes normally rise from the 

water and return to the water and are provided with pon- 

toons for those purposes. The construction of seaplanes is 

different from the army planes and they are maneuvered in 

a different manner; a pilot may learn to fly various types of 

planes, but the best results are had by limiting a man to 

one class. All persons serving at sea must get the sea 

habit; not all persons can get the habit; if a flyer is so far 

affected that he feels uneasy and not quite fit, he is in no 

condition for his exacting duties. 

Perhaps the administrative reasons are the most inexorable. 

The history of warfare is strewn with failures of combined 

expeditions of the army and navy. Leaving aside failures 

due to jealousy and to uncertainty of responsibility, there 

remain the difficulties of proper co-ordination and under- 

standing; the two services do not speak the same language, 

although, unfortunately, they think they do. 

Our navy has always carried marines, soldiers and sailors 

too. They always will form an arm of the navy and the sea- 

planes and dirigibles working with the navy should always 

belong to the navy and be imbued with the naval spirit. - 
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LETTERS TO THE EDITOR 

Electric Drive for Low Powered 

Cargo Vessels 

Diesel 

In the December, 1920, issue of MARINE ENGINEERING 
there is an article by Commander S. M. Robinson, U. S. N., 
entitled “‘Diesel Electric Drive for Double Ended Ferry Boats 
and Low Powered Cargo Vessels.” In the case of low pow- 
ered cargo vessels of about 10 knots requiring about 1,500 
shaft horsepower the author draws the conclusions that the 
use of Diesel electric propulsion instead of direct connected 
Diesel propulsion shows up remarkably well. 

I venture to dispute Commander Robinson’s argument, par- 
ticularly as he has based his comparison on an assumption 
that twin screws would be required for a direct connected in- 
stallation, and that a single screw can be used for the Diesel 
electric drive. If this assumption is made on the grounds of 
reliability it would hardly seem justified, since there are Diesel 
engines with such consistently good records of performance 
that a single screw, six cylinder installation of the power re- 
quired for this vessel should be considered well within the 
bounds of good practice. Such an installation should cer- 
tainly be considered as reliable as a single electric motor. 

If it is a question of propeller efficiency, there are no 
Diesel engines except the opposed piston type that can be con- 
sidered for speeds much below 110 revolutions per minute, 
but it is also true that an electric motor for a speed as low 
as 81 revolutions per minute would be unduly large and 
heavy, and correspondingly costly. The propeller of greatest 

’ efficiency, as Commander Robinson has demonstrated, will be 
one operating at 81 revolutions per minute, but the difference 
in efficiency between that and one operating at 110 revolutions 
per minute should not justify going to twin screws and losing 
thereby 13.2 percent in propulsive efficiency, as Commander 
Robinson has also demonstrated : 

Using the hull data given, the tabulation in Table I will 
indicate the essential differences between the propeller given 
by Commander Robinson and a propeller which will fulfill 
the conditions demanded by direct Diesel drive. 

These are both three-bladed wheels, but the compari- 
son holds for four-bladed wheels which are more desirable 
for vessels of this type. It is not the intention of the writer 
to put forward the claim that propeller No. 2 is as good a 
wheel as propeller No. 1, but it is almost always necessary to 
compromise between the most desirable wheel and the size and 
weight and revolutions of machinery installed to drive it. 

The difference in propulsive coefficient in the two screws 
given above is .8 percent. The electric conversion losses as 
given by Commander Robinson will not be less than 13 per- 
cent. Consequently when the two systems of propulsion are 
compared on the same basis, i. e., with single screw for each, 
the difference in efficiency is approximately 12 percent in 
favor of the direct connected engines. 

The writer had occasion recently to investigate this prob- 
lem for a proposed vessel of 6,500 tons deadweight. For 
electric drive the cost of propelling machinery only, with 
exciters and controllers, comes to $185 per shaft horsepower 
and the weights 472 pounds per shaft horsepower. For direct 
connected Diesel engine of the same type and make as those 
figured on for the electric proposition, and including two 
auxiliary generators direct connected to Diesel engines for 
operating the auxiliary machinery, the cost amounts to 
$156.40 per shaft horsepower and the weights 413 pounds 
per shaft horsepower. ‘There is, therefore, in this instance a 
saving in favor of direct connected engine of $28.60 per shaft 
horsepower in the cost of the machinery installation and of 
59 pounds per shaft horsepower in the weights. The elec- 
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TABLE I. 

Propeller No. 1| Propeller No. 2 

Single Screw as Sle Sen 
Designed by ie 
Commander pees 

Robinson for Dies 1 Dri 
Electric Drive 1a VS 

TOV Gals oe NT OS ria Gis 324 324, 

[Sy Nisan oe Aid or astm mete 47 47 

IEEE £0 dave sos O86 CRED SD Re 21 21 

B 
a eae ae eee 145 145 
LW.L : 
INEBY On cy AS IS eras .76 .76 

IG pelbatn Gas ce Mond ocide DOME 123 123) 

SEB Chia ian Ped Otis AC Re Ee SES Ea .817 817 

2L.A.B 
ms EE CERN Storie Voto shen 8 10.3 10.3 

A 

SS VRS coin oo octet 21 21 

Bid stint nooo Se CH DUO RO OLE 10 10 

CP eee PRT: gIo oie 

eh.p. 
SN rt ais ae PES 305 4 

IB JEL J? 

uv 
is SOR oOo Ee ne cUn noi eere 729 84 
V 

et 
sg oot daeue Geo aa eae 415 475 

IB 

Gostanis 13.71 11.9 

ERI RP) eee ah eis eo es 2,980 2,275 

ID) ss Sab pe ons SOR OT Eee Den er 16 14.25 

P.A, 
ae BRC Sa org SEER EE 25 205 
D.A 

TIS A ee TRIN rl Soin gon ae 6,000 6,230 

IPO ahi ce ct nts Hic SBR ROR .703 .695 

Ifo AV ee 8 anda hE TR 2.75 3.1 

SATE Pox alar ep te PROT ASE, Sbsch sy locicrs 1,517 1,550 

JPN Tae a ecg ce a DRE eee 14.75 10.75 

SD Tee ecieieto 0 bio d Id 6 orca aErn EE . 1506 .142 

TRG Sosa to Alb Sct OaNE eR 81 110 

trically driven ship would require 13 percent to 15 percent 
more engine power than the other, with a proportionately 
greater fuel consumption. The auxiliary machinery is not 
included in the above, as it is practically the same for both 
cases. The direct connected Diesel drive was figured for 
105 revolutions per minute and the electric motor drive for 
125 revolutions per minute. The revolutions for electric 
drive were not brought down on account of the extremely 
large size of the motor. 

There is no question that the electric drive is the more 
flexible of the two and has superior maneuvering qualities, 
but for ordinary slow speed cargo vessels the modern Diesel 
engine possesses these qualities to a sufficient degree. 

Wma. MvuLHeron, Assistant Chief Engineer. 
Chester, Pa. Merchant Shipbuilding Corporation. 

FRENCH TANKERS.—The Review of the American Cham- 
ber of Commerce in France, states that the number of French 
tank vessels now in service is 9, aggregating 51,270 tons 
deadweight. Twenty-eight more aggregating 27,250 tons, 
are being built. 
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Design of Warships 

REVIEWED BY C. H. PEABODY, DR. ENG. 

GENERAL DesicN or WaArsuHips. By William Hovgaard, professor 
of naval design and construction, Massachusetts Institute 
of Technology. Size, 714 by to inches. Pages, 310. Illus- 
trations, 64. Tables, 18. Plates, 10. New York and Lon- 
don, 1920: E. & I. N. Spon, London, and Spon & Chamber- 
lain, New York. 

This work completes a series of three text-books by the 
author covering the part of the curriculum which is given by 
him at the Massachusetts Institute of Technology to officers 
designated for the corps of naval constructors, and represent- 
ing nearly twenty years spent by the author in developing his 
subject. The other two books are Modern History of War- 
ships, recently reviewed in this magazine, and Structural De- 
sign of Warships, which was published five years ago, but 
which logically is the work which completes the series. Taken 
together, these text-books are a notable contribution to the 
literature of naval architecture, especially as applied to the 
military side of the profession. 

After a preliminary discussion of the principles, limitations 
and compromise of warship design, the author discusses the 
limitations of size of warships, with the conclusion that there 
is as yet no other limitation than expense and typographical 
conditions such as harbors and docks; the latter may almost 
be included in the former, since with the expenditure of time 
and money such restrictions may be modified, if not removed. 
The conclusion that may be drawn from this discussion and 
from the author’s other works is that the control of the sea 
depends on capital ships which must be of large, if not of the 
largest, size; this is a matter of vital interest to our country 
at this time. 

The preliminary determination of the displacement of a 
ship is made by two methods: (1) by percentage, (2) by the 
development of a weight equation. The first assumes that 
the weight of a new ship will have the same distribution as a 
ship or ships already built and for which the weights are 
known. Knowing the weight of the armament of a new ship 
and all the percentages a single proportion gives all the 
weights. If the new ship differs essentially, that difference is 
applied to the old ship, its percentages are corrected and then 
are used as before. This method calls for extensive compu- 
tation and tabulation extending over a series of years, but it 
can be applied with celerity and a fair degree of certainty. 
The second method was first proposed by Normand in 1901, 
but is here presented in a modified form. A general equation 
of weights is developed with variables each having its proper 
exponents. The equation is then differentiated and is used as 
an equation of finite differences by which increments of dis- 
placement of 25 percent can be dealt with, avoiding errors of 
more than 2 percent. Having the displacement, the principal 
dimensions, length, beam, draft and freeboard can be assigned 
by comparison with the type ship or ships on which the de- 
sign is based. 

With the preliminary design in hand the naval architect is 
in condition to make a detailed study of his problem and to 
consider the influence of each of the main dimensions and the 
effect of modifications of them. Thus the length obtained by 
the preliminary solution is liable to be inconvenient for vari- 
ous reasons; in fact, it may be said that the next step is to 
consider whether the length cannot be reduced without unduly 
compromising the design. The designer must make a careful 
study of the influence of length on speed, and particularly the 
interrelation of the speed and length of his special problem to 
avoid critical conditions due to wave formations and their 
interferences. Sometimes a minor change in the proportions 
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of the ship will lead to a good solution of the problem. All 
such changes must be made with a view to the effect of 
changes of beam and draft on power and speed. We have 
spoken of the main dimensions as though they directly de- 
termined the relation of power and speed; in part they do, 
but the indirect influence through the determination of the 
shape of the hull may be even more important. The influence 
of shape is subtle, varying with both absolute size and speed 
and with the relation of speed and size. This problem is 
best studied in the light of model experiments and may call 
for special tests of relative models for the problem in hand. 

Of equal importance is the determination of the probable 
stability of the ship under design and of the relation of the 
natural periods of rolling and pitching to the periods of the 
waves which the ship is likely to meet, both their natural 
periods and the relative periods as affected by the course and 
speed of the ship. The choice of metacentric height is com- 
plicated by the fact that the ship should have proper stability 
both when intact and when subject to injuries from gun fire, 
torpedoes and mines, without being so stiff that it cannot pro- 
vide a steady platform for the ordinance. The author finds 
that a simplified theoretical discussion of stability can be made 
to yield results that will almost always guarantee a proper 
condition and range of stability for the design. In general, 
the designer can have a fair control of transverse stability, 
even if he must accept a compromise; but longitudinal stabil- 
ity and its effect on pitching cannot be so well controlled and 
the designer can at best only avoid undesirable extremes. 
Ships may be divided into two classes—those that are 500 
feet long or more, such as battleships and large cruisers, and 
those that are shorter, such as small cruisers and destroyers. 
Large ships are longer than the waves that they are likely to 
meet, and when they meet very long waves these have jonly 
small relative heights; such ships seldom pitch badly. Small 
ships are liable to pitch excessively under some conditions. 

Having the dimensions and proportions of the ship deter- 
mined, the designer proceeds to lay down the lines and make 
an original determination of the displacement and other prop- 
erties, including strength. The author explains and recom- 
mends Admiral D. W. Taylor’s mathematical method of 
drawing lines, a method devised in the first place for laying 
out groups of models for the experimental basin, and which 
ensured that models should form a true series and all be fair. 

The weight schedule is now to be revised and computed in 
detail both to ensure the success of the design and to furnish 
a basis for future designs. Along with this there is made the 
proper trim diagrams and the computations for strength. For 
this work the integraph is invaluable. It is rather curious 
that even in the United States mechanical integrators have 
found favor only in recent times; there seems to have been a 
feeling among shipbuilders that any method so easy and 
rapid as ship computation by aid of integrators must be es- 
sentially untrustworthy. 

Having dealt with the general design of ships, the author 
takes up the extremely important problem of bilging, now 
more than ever important in the days of the mine and tor- 
pedo. For this purpose the author uses a method that he 
calls the lost buoyancy method. The fundamental idea has 
long been known and used, since the readiest and best way of 
dealing with a ship which has large compartments broken 
open is to consider that it is a new ship lacking those compart- 
ments. The author, however, extends the principle to include 
all water admitted from the sea in consequence of injury or 
large leakage and develops a semi-logical method of computa- 
tion which under proper control can be made to give results 
that are true and sufficiently accurate; the accuracy is prob- 
ably at least as good as our knowledge of conditions. In this 
chapter the author shows up the pernicious effect of longi- 
tudinal bulkheads and attributes the sudden loss of the Lusi- 
tania and the Empress of Ireland to the existence of such 

(Continued on page 174) 



Questions and Answers for Marine Engineers 
Inquiries of General Interest Regarding Marine Engineer- 

ing and Shipbuilding Will Be Answered in this Department 

CONDUCTED BY JAMES L. BATES 

This department is maintained for the service of practical 
marine engineers, draftsmen and shipbuilders. All inquiries 
should bear the name and address of the writer. Anonymous 
communications will not be considered. The identity of the 
writer, however, will not be disclosed unless the editor is 
given permission to do so. 

Corrosion of Dissimilar Metals Under Water 
Q. (1112).—What action takes place on a cast-iron propeller in salt 

water, when a wooden vessel is fitted with bronze rudder pintles, gudgeons, 
plates, etc.? Is it best to install all underwater work in iron to get away 
from the galvanic action between iron, bronze and salt water? Has 
practice shown that bronze fittings corrode the iron wheel more than when 
iron fittings are installed? Cc. R. 

A. (1112).—When dissimilar metals in direct contact or 
in close proximity are immersed in sea water, corrosion of 
the more electro-positive metal due to galvanic action usually 
results, while the more electro-negative one will be protected. 
Such action is essentially the same as that which takes place 
in the voltaic cell where iron and copper are placed in a weak 
acid with the resultant rapid corrosion of the former metal. 
The iron or corroding metal is termed electro-positive and the 
copper electro-negative. Copper, lead, tin and brass alloys 
are all electro-negative to iron. 

The following list of metals as given on page 30, “The 
Corrosion and Preservation of Iron and Steel,’ by Cushman 
and Gardner, is arranged in the order of their diminishing 
solution tensions: 

Magnesium Nickel 
Zinc Lead 
Aluminum Copper 
Cadmium Tin 
Tron Antimony 

A metal at any point in this series is electro-negative to those 
preceding and electro-positive to those following it. 

As to the extent of damage to vessels due to galvanic ac- 
tion, data are somewhat conflicting. Experiment and ex- 
perience have shown widely divergent results, due possibly to 
causes mentioned later. 

On page 151 of The Shipbuilding and Shipping Record of 
February 17, 1916, is described the remarkable instance of 
the schooner yacht Sea Call, which sustained such serious 
damage due to galvanic action that she was dismantled and 
scrapped within three months after launching. The charac- 
teristic features responsible for this corrosion were a forged 
steel stem, cast steel sternpost, and rudder framing, bronze 
propeller, tinned, and chrome vanadium steel bulb angle 
framing with monel metal plating except the two upper 
strakes, which were steel. The rudder was also covered with 
monel metal plates. Monel metal rivets were used in the 
plating, except in a few instances where by mistake steel 
rivets were used. The failure or total disappearance of one 
of these rivets led to the discovery of the serious damage 
from corrosion. It was found that severe corrosion had 
taken place on the forged steel stem, cast steel rudder and 
stern frames, and the steel bulb angle framing. The monel 
metal was not affected in any way. 

United States naval practice formerly required the fitting 
of zinc plates on rudder, sternpost, shaft struts and shaft 
tubes, and zinc rings around composition sea chest openings. 
The zinc rings have been superseded by medium steel rings 

and doubling plates, which serve to provide an excess amount 
of electro-positive material which can be readily removed 
when corroded. The use of zinc plates on rudder, sternpost, 
etc., has been abandoned generally, since experiment has 
shown no injurious effect due to their omission. 

As between naval practice and the case of the Sea Call 
there is, admittedly, a wide range. In the former the exposed 
area of the monel metal was very large compared with the 
steel, while in the latter the exposed area of steel is over- 
whelmingly in excess of that of brass alloys. Also the fact 
that in naval practice the underwater portion of vessels is 
covered with an anti-corrosive paint containing a large per- 
centage of zinc oxide may prove a contributing factor to the 
preservation of the steel from corrosion. 

In view of the foregoing it is not improbable that the rela- 
tive areas of exposed eurtaces of the dissimilar metals is the 
principal factor governing galvanic action. This view seems 
to be supported by Sir William White in his “Manual of 
Naval Architecture,’ pages 433 and 434 of the 1900 edition. 
Further, temperature and salinity of the water also influence 
corrosion and it sometimes occurs between different portions 
of the same metal due to lack of homogeneity of the material. 

In the case of a wooden vessel under the conditions named, 
and especially if the outer propeller shaft bearing is or has 
an exposed bronze bushing, corrosion of the propeller will in 
all probability result. The extent to which, and the rapidity 
with which, this would take place is problematical, being in- 
fluenced by certain of the factors enumerated above as well 
as by others, such as the quality of the cast iron in the pro- 
peller itself. 

Underwater work is frequently installed in cast iron, even 
to the tail shaft bearing and rudder gudgeons. For coastal 
work where the navigation of muddy rivers is necessary and 
sand likely to enter the bearings, cast iron bushings are con- 
sidered good practice, having longer life than lignum vitae 
stavinig. Such an installation would, of course, obviate gal- 
vanic action. 

Practice has demonstrated that the iron wheel will suffer 
more from corrosion when in the presence of bronze than iron 
fittings. 

Design Curves for Open Motorboat 

Q. (1116).—I would like to know if you can give me an example, show- 
ing how much should be added to wave form curves for waterline and 
curve of areas for an open motorboat of the following dimensions: 

Wen sthwmov,erail levepepeted revere vel cis eisvePsvstsiste oicycteiets fave revel ore ieie evaveretersversisiciete 25 feet 
encthmongnwatenlinespatre eit ristiisteiieratioeretsiare 22 feet 6 inches 

CAMBME TLE eiotieisticictsieietesietecieieleleretlotclelaelerexetekexalsvers 7 feet 
IDEA. UO© TEIN ooocoodbodo00doo00ag bodOD ODD OO UAdDEDD OD UD0N ail 25 feet 
Soe; war Ines oo dog uoboaboobasoouuedbouGDopobdooneaubaaoooS 9 miles 
IMaidshipWEsection@ma leat ciyrteriiciciisicteisicteticiererisislaiierereisieiecietecoloierere 4.7 
(CSS oooodoodoobbogondanaosodveddanOCudoDodoododdouDodoGadoD 0.61 
MoadMawateninemarecasaemerctriretlreteleletelsteiststslebsiekeveletersrene r=: 94 square fect 
Load waterline breadth........... 6.15 
Load waterline coefficient 
Prismatic coefficient......... eae 
IBlockwacochicicn Hamme ene ee rrieriiniciitciciictleiclacierelcheicieieheieickersikelelers 
Kal, Gtalecl, VA seas) crilelaels so ogagnoocodoouvvoDuUGOoAgadS 6 inches 

How could I obtain tables of area curve factors? Yo S35 

A. (1116).—From the information furnished, the dis- 
placement, without appendages, is: 

22.5 X 6.15 X 1.25 X .414 
= 2.05 tons, in salt water. 

35 

The speed, 9 miles (nautical miles assumed), gives for the 
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length suggested a value for the speed length ratio of 1.9. 
For this value the prismatic coefficient .68 suggested is per- 
missible. 

In determining the shapes of the curves of sectional areas 
and load waterline, several methods are available. Each has 
for its object the securing of a fair, easily driven form, and 
in order to accomplish this result the load waterline adopted 
must be suited to the curve of sectional areas. An improper 
relation between the two will usually result in difficulty in 
fairing the ends of the underbody. 

Should you be interested in making a careful study of un- 
derbody forms from a mathematical standpoint, Admiral 
Taylor's method as described by him in a paper entitled 
“Calculations for Ships’ Forms and the Light Thrown by 
Model Experiments upon Resistance, Propulsion and Rolling 
of Ships,” presented at a meeting of the International Engi- 
neering Congress, 1915, in San Francisco, is of interest. This 
method is of especial value as illustrating the interdependence 
of the various elements of form upon each other and as pro- 
viding a logical means of determining the effect upon all the 
other elements of the variation in the value of any one. For 
the development, however, of an individual body plan, the 
method is somewhat complicated and requires careful study 
and considerable experience in order to make its use with 
facility possible. 

The method often followed by the writer consists in the 
reading off of functions for areas of section and load water- 
line offsets, based upon the area of midship section and load 
waterline beam, respectively, as unity, from carefully pre- 
pared standards. The proper point on the standards at 
which to read the functions is dependent upon the value of 
the prismatic coefficient. ; 

For the standard referred to, see pages 187 to 190, inclu- 
sive, of Shipbuilding Cyclopedia, 1920 edition. Functions 
are obtained by extrapolation. 

Sectional Load Waterline 

Station Number Function Area Function Breadth 

(liad AucteGn Seen te ) oO fo) (0) 
Iai Gora adr .176 83 . 189 1.16 
QI pede 349 1.64 363 2.24 
ota eta kash 514 2.42 523 3.22 

SARA eames hoist sreieys 661 3.11 .662 4.07 
Sia thay pean ire eeeteras .787 3.70 .782 4.87 
GEAR eee 884. 4.15 .878 5.40 
erie te easter .047 4.45 -940 5.78 
SEAS ee Te bo .978 4.60 .980 6.02 
Qual Gee Ghecuis .907 4.68 .996 6.12 

TOMA ee eee es 1.000 4.70 1.000 6.15 
bathe Goiia oercicen eee .996 4.68 1.008 6.20 
Tobe ge cee teas .980 4.61 1.003 6.17 
ToT areas te ee .047 4.45 .996 6.12 
IV open ca dor .888 4.17 -085 6.06 
CSE VORA aaa ae 788 3.70 966 5.04 
TO erp ine .655 3.08 .926 5.69 
V7 wetiea i sarete eee -491 Bo Bit .864 5.31 
TOC Fee . 320 TSG 774 4.76 
WOE aitcra Sates else . 190 .89 .659 4.05 
20m aye gs ena 077 36 SII 3.14 

The displacement resulting is: 

22.5 I 
63.9 < —— X —— = 2.05 tons (by the trapezoidal rule). 

20 35 

It will be noted that the block coefficient used in the first 
part of the discussion, viz., .414, is not that given among 
your data. Obviously it is impossible to have for the same 
boat values of .66, .68 and .61 for block, prismatic and mid- 
ship section coefficients, respectively. ‘This is because mid- 
ship section coefficient prismatic coefficient = block co- 
efficient. Inasmuch as .66 is a rather large value for the 
block coefficient in a boat of the type under discussion, and 
because .68 is a reasonable value for the prismatic coefficient 
of such a boat, the latter has been adopted and a value of 
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.414 for the former has been derived by the use of .68 X .61 
for prismatic and midship section coefficients, respectively. 

You will note also that the waterline coefficient works out 
to a value of .787. This is larger than that suggested. 

In a similar manner to the above the sectional area and 
load waterline curves of a boat of known characteristics may 
be used as standards. 

As an example of this method the following figures are 
given. ‘They are based upon a boat which, while somewhat 
larger than that which you contemplate, is of good design. 
and has given satisfactory results in the model basin. 

Sectional Load Waterline 

Station Number Function Area Function Breadth 

One | Oe eee 0) Ce) o (0) 
Tee ARE eer eee . 110 .52 5 WFQ .82 
Dies lhe aaa N OE .258 i Ait Aufl 1.67 
2B disinustastehesteeryotors .415 1.96 .402 2.48 
4 Grai eee ees .569 2.68 531 B27/ 
Lreitia eitke a clea ean .698 3.28 647 3.98 
ONE. ee .808 3.80 755 4.64 
Distocoes caste CHO: .804 4.20 843 5.18 
to Ptah to CKO -953 4.48 .QI2 5.61 
OMA Ganiccad madau .988 4.64 .903 5.92 

TOs oh er ene 1.000 4.70 I.000 6.15 
Lis: See .993 4.67 1.018 6.26 
T2i yore Ceara one .QO1 4.52 1.022 6.28 
13 sche 903 4.24 1.010 6.21 
LAS ce ert .827 3.89 T.000 6.15 
Te ven ae 743 3.49 -977 6.01 
TORTS Rincon eke .648 3.05 .043 5.80 
Ly eorecao acne c -549 2.58 -902 5.55 
ih RS OOOO Oem .454 2.14 .8590 5.28 
TOs eee ee . 360 WFO) - .804 4.04 
20 bc Anan 270 1.22 -750 4.66 

The displacement upon this basis would be about 2.01 
tons, and the prismatic and load water plane coefficients, re- 
spectively, .663 and ./68. This would, in the opinion of the 
writer, give you satisfactory results. 

The above figures are based upon the assumption that a 
displacement of about two tons will be satisfactory. Should 
you desire to use a different displacement, it is suggested that 
the change be made in the draft and the midship section co- 
efficient so as to permit the use of the values of the longi- 
tudinal and load water plane coefficients suggested above. 
The data for the curves of sectional area and load water 
plane shown above will then be applicable. 

Design of Warships 

(Continued from page 172) 

bulkheads. This influence has long been known and was 
proclaimed time and again long before either ship was built. 

The author, who has been a life-long student of the prob- 
lems of submarines, gives a chapter. on the buoyancy and sta- 
bility of submarines by his constant displacement method, 
which gives certainty and simplicity to a discussion that is 
much more difficult than the corresponding discussion of 
surface ships. 

During the war the author was a special expert to the 
Bureau of Construction and Repair of the United States Navy 
Department, and in his chapter on troop ships he gives the 
results of his study of the design of such transports and also 
of the adaptation of passenger ships to the same service. This 
latter matter has its own difficulties because passenger ships 
are purposely made tender so that they may be comfortable. 
Intact, they are safe in all weathers, but for troopers they must 
be able to meet some of the exigencies of warfare. 

The license, which had to be obtained by every French 
vessel of over 100 tons gross prior to each voyage and by 
allied and neutral vessels trading with France and her col- 
onies has been suppressed by a decree published on Janu- 
ary 8. 
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PERSONAL MENTION 

Joun A. Donan, dean of the Shipping Board commis- 
sioners, is spending a month’s vacation in the Bahamas, with 
his wife and son. 

Epwarp M. Hyzer, formerly general counsel of the Chi- 
cago & Northwestern Railroad, and more recently assistant 
general counsel for the United States Shipping Board Emer- 
gency Fleet Corporation, has been appointed general counsel 
for the United States Shipping Board vice Colonel Guy D 
Goff, recently appointed as a member of the Shipping Board. 

Harry Brown, formerly technical manager of the Bethle- 
hem Shipbuilding Corporation, Ltd., Bethlehem, Pa., has been 
appointed manager of engineering and sales by the directors 
of the company. H. G. Smith, formerly manager of engineer- 
ing, was elected assistant to the president, and W. F. Hart- 

mann will succeed E. B. Hill as treasurer. 

E. B. Hitr, formerly treasurer of the Bethlehem Steel 
Company, Bethlehem, Pa., and of the Bethlehem Shipbuild- 
ing Corporation, Ltd., has been made vice-president of the 
latter and will be in charge of operations at the Fore River 
Works, Quincy, Mass. Mr. Hill succeeds J. W. Powell, who 
is to take up special work for the corporation. 

REAR ADMIRAL ALBERT P. NiBLACcK, U. S. N., serving 
as naval attaché at London, has been appointed com- 
mander-in-chief of the American naval forces in Euro- 

pean waters. This ap- 
pointment carries with it 
promotion to vice-admiral. 
Admiral Niblack succeeds 
Vice-Admiral Harry McL. 
P. Huse, who has been 
in command of the United 
States forces in European 
waters for the last year. 
Admiral Niblack gradu- 
ated from the Naval 
Academy at Annapolis in 
1880, afterwards serving 
on the Pacific station and 
in exploration and sur- 
veying parties into Alaska 
for several years. In 
1893, he was attached to 
the Atlantic squadron. 
From then until the Span- 

ish war he served as naval attaché at Berlin, Rome and 
Vienna. He took part in the suppression of the Filipino 
insurrection, in campaigns at Manila, Iloilo, and Sebig Bay, 
and also in the Boxer campaign. At various times since then 
he has been in command of the U. S. S. Iroquois, of the 
Pacific squadron in 1906 and 1907, chief in command of 
ships at the Naval Academy, naval attaché of the American 
Legation at Buenos Aires, naval attaché at the American em- 
bassy, Berlin, fleet commander of the U. S. S. Michigan, in 
command of the 3d seaman regiment at Vera Cruz in 
1914. In 1916 he graduated from the Naval War College 
and has since been a member of the general board. At the 
outbreak of the war Admiral Niblack was ordered to com- 
mand division 1 and later squadron 1 of the Atlantic fleet. 
In November, 1917, he was placed in command of squadron 
2, the patrol forces and the United States naval forces based 
on Gibraltar. He commanded the naval forces of the United 
States in the western Mediterranean until after the armistice 
and in the eastern Mediterranean and the Adriatic from 
January to March, 1919; on April 1, 1919, he was made 
director of Naval Intelligence of the Navy Department. 

Vice-Admiral A. P. Niblack, 
U. S.N. 
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-Joun B. MatrHews, consulting engineer and surveyor, 
24 California street, San Francisco, Cal., has just completed 
preliminary plans for an electrically driven passenger liner 

for the Oceanic Steamship 
Company, of San Fran- 
cisco, Cal. Mr. Matthews’ 
engineering experience be- 
gan in 1901 when he 
worked as an apprentice 
in the machine and pat- 
tern shops and drafting 
rooms of the Pennsyl- 
vania Iron Works, Phila- 
delphia, Pa. He remained 
here until 1905, when he 
went with the William 
Cramp & Sons Ship & 
Engine Building Com- 
pany, Philadelphia, Pa., 
in the engineering depart- 
ment. During the three 
years he was with this 
company he completed a 

special course of studies at the University of Pennsylvania. 
From 1908 until 1913 Mr. Matthews had charge of the de- 
sign of machinery at the Lake Torpedo Boat Company, 
Bridgeport, Conn. For the next two years he was sub- 
marine expert at the Brooklyn Navy Yard, as well as in 
charge of Diesel work and estimating on the battleships 
California and New Mexico. From June, 1915, to February, 
1918, he was chief engineer of the Bethlehem Shipbuilding 
Corporation at the Moore plant, Elizabethport, N. J., en- 
gaged in designing, standardizing and supervising the con- 
struction of ship propelling machinery. Until February, 
1920, he was consulting engineer for the Moore Shipbuilding 
Company, Oakland, Cal. 

EDWIN S. CARMAN, recently elected president of the Amer- 
ican Society of Mechanical Engineers, was born in Prairie 
Depot, Ohio, in 1878. His high school and business educa- 

tion were supplemented by 
special instruction and 
studies in engineering at 
the Central Manual 
Training School, Cleve- 
land, Ohio. He began his 
work in the shops of the 
Sun Oil Company, To- 
ledo, Ohio, and four years 
later entered the engineer- 
ing field with the Amer- 
ican Machine and Manu- 
facturing Company, 
Cleveland, Ohio. He was 
appointed chief engineer 
after two years in the en- 
gineering department. In 
1908 Mr. Carman was 
engaged by the Osborn 
Manufacturing Company, 

Cleveland, to design, manufacture and build up a complete 
line of foundry molding machines. In 1913 Mr. Carman be- 
came directly associated with the Osborn Manufacturing 
Company as chief engineer in charge of engineering and man- 
ufacture of the machine division, and in 1916 he was elected 
a director and secretary. In 1917 he was appointed works 
manager of both the machine and brush divisions of the com- 
pany. Mr. Carman has taken a very active part in the affairs 
of the American Society of Mechanical Engineers since his 
election to membership in 1917, and has also found time and 
opportunity to contribute to the advancement of his local and 
state engineering organizations. 

John B. Matthews 

E. S. Carman 



170 

Howarp C. Hiccins has opened at 17 Battery Place, 
New York city, a brokerage office for the sale, purchase and 
charter of vessels. For many years Mr. Higgins was super- 
intending engineer of the Old Dominion Steamship Com- 
pany. With the outbreak of war he became the authorized 
representative and district manager for the United States 
Shipping Board Emergency Fleet Corporation, first at the 
Newark Bay plant of the Submarine Boat Corporation and 
later at the Hog Island plant of the American International 
Shipbuilding Corporation. Mr. Higgins is a member of the 
Council of the Society of Naval Architects and Marine En- 
gineers. 

R. W. LEVENHAGEN has recently been made vice-presi- 
dent of the Glidden Company, Cleveland, Ohio. He will be 
in charge of the auxiliary organization of this company. 
Mr. Levenhagen began his 
career in the paint and 
varnish industry twenty- 
five years ago with the 
Sherwin-Williams Com- 
pany, Cleveland, Ohio, 
and continued with this 
company until his present 
connection. For several 
years past, he has been 
secretary of the Sherwin- 
Williams Company as well 
as vice-president and gen- 
eral manager of the De- 
troit White Lead Works, 
Detroit, Mich., and vice- 
president of the Martin- 
Senour Company, Chi- 
cago, Ill. Mr. Leven- 
hagen’s duty will be to 
direct the service of the Glidden Company to a higher degree 
of co-operation with dealers and manufacturers affiliated with 
the auxiliary organizations. 

R. W. Levenhagen 

H. B. Mirrer has resigned as director of the Division of 
Supply and Sales of the United States Shipping Board. 

Captain E. W. BoNNAFFON, Supply Corps, United States 
Navy, formerly assistant to the director of the Bureau of 
War Risk Insurance, has been ordered to duty with the Ship- 
ping Board to become the successor of Mr. Miller as head of 
the Division of Supply and Sales. 

RicHARD M. SEmMMEs has been appointed director of the 
operating division of the Shipping Board in the Seattle dis- 
trict, vice Dudley W. Burchard, retired. Mr. Semmes served 

with the Admiral Line for years in San Francisco and Seattle, 
becoming its general freight and passenger agent. He man- 
aged the Independent Steamship Company, operating between 
Seattle and Southwestern Alaska, and served later as the 
traffic adviser of the Alaska Territorial Shipping Board. He 
gave Congress valuable help in the framing of the new mer- 
chant marine act. When his appointment as successor to Mr. 
Burchard was announced recently the news caused general 
satisfaction in the shipping world of the Seattle district. 

WILSON PORTER SMITH, who is now associated with the 
United States Mail Steamship Company, Inc., 45 Broadway, 
New York, is in direct charge of the re-conditioning of the 
S. S. George Washington, flagship of the line, and the S. S. 
Mount Vernon, ex-Kronprinzessin Cecilie, with offices aboard 
the S. S. George Washington, lying at Commonwealth Dry 
Dock, South Boston, Mass. Mr. Smith designed the in- 

teriors of the public rooms and staterooms on the S. S. Aeolus, 
the re-conditioning of which at the plant of the Baltimore 
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Dry Docks & Shipbuilding Company, Baltimore, Md., was 
described in our last issue. 

ALEXANDER McDoucGatt, president of the McDougall- 
Duluth Shipbuilding Company, Duluth, Minn., who has 
been in Europe on a business trip, was inadvertently re- 
ferred to on page 93 of our January issue, as Harris Mc- 
Dougal. Captain McDougall is arranging for the construc- 
tion of a special type of craft known as seagoing canal boats 
and lake canalers, models of which were exhibited at the 
recent Marine Exposition in New York. 

D. B. Carson has been appointed Cleveland district sales 
manager for the Tacony Steel Company, Philadelphia, Pa. 

D. J. CRowLey has been appointed Michigan sales agent 
of the Tacony Steel Company, of Philadelphia, with offices 
in the Dime Bank Building, Detroit, Mich. 

FRANK THORNTON, JR., chief engineer of the Westing- 
house Electric Products Company, has been appointed man- 
ager of the electric heating engineering department of the 
Westinghouse Electric & Manufacturing Company, East 
Pittsburgh, Pa. 

OBITUARY 

Joun McINNES, superintendent of the Bath Iron Works, 
Bath, Maine, died on January 22, at Port Glasgow, Scot- 
land, as the result of an operation. Mr. McInnes has been 
with the Bath Iron Works for over twenty years, and at the 
time of his death was spending the holidays in Scotland 
with his wife. 

B. FrANK Woop, one of the leading yacht builders on the 
Atlantic coast, died recently at his home on City Island, New 
York, at the age of sixty-six years. He was born in Manhat- 
tan and at the age of four years went with his father, also 
a boat builder, to City Island. The business, established in 
1861, came into his hands at the retirement of his father about 
thirty years ago. Many famous yachts have been turned out 
in his yards, among them being Irondequoit, a Canada cup 
winner; Felseen, at one time the fastest steam yacht afloat, 

and the speed boat Dixie. 

Ship Data Sheets 
A special loose-leaf binder in which to present ship data 

has been developed by the New York office of the Federal 
Shipbuilding Company. Until this book was issued in De- 
cember, 1920, no standard specification form had been ar- 
ranged by any shipbuilding company for the general informa- 
tion of those interested in technical descriptions of various 
types of vessels. Profile and deck plans of different types of 
vessels built by the Federal yard are arranged on inserts and 
the principal characteristics of the hull construction, ma- 
chinery, cargo hold arrangements, handling equipment, 
bunker and tank capacities and locations, tonnage ratings, 
oil specifications and general remarks on crew and officers’ 
quarters and the like, are given on a page facing the plans 
so that reference may readily be made from one to the other. 

General specifications of the Scotch marine boilers built 
by the Federal yard have been standardized in a similar 
manner, so that the description of the construction and fit- 
tings of a typical bare boiler, as given in the book in con- 
junction with a table stating the diameter, number of fur- 
naces and square feet of heating surface for each size, ade- 
quately describes every size boiler produced by the company. 

Ship machinery details are adaptable to this same form 
of presentation and folders describing propelling units as 
well as new ship designs will be issued frequently by the 
company. These will all be arranged for insertion in the 
binder. 
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WATERWAY AND TRADE 
BOOM FORECASTED AS OUT- 

COME OF CONVENTIONS 
Mississippi Valley and South Atlantic States Associations Hold 

Stirring Sessions at Washington—Forward 

Movement the Keynote 

The development of the internal waterways, the growth of foreign trade, and 

the balancing of foreign exchange are the three great objects for which we should 

strive, according to President H. H. Merrick, of Chicago, in his opening address at 

the second annual convention of the Mississippi Valley Association held at the Willard 

Hotel, Washington, D. C., January 19 and 20. President Merrick presided at the 

session. 
J. E. Smith, of St. Louis, stated that it was to the commercial interest of the 

twenty-seven states embraced in the Mississippi Valley to secure the development of a 

national waterway system. He claimed that 54 percent of our population resided in 

these states, and that they had a majority of votes in both houses of Congress. 

Colonel H. H. Haines, of Galveston, Tex., called attention to the. fact that the state 

of Maine, by water transportation, could put its products into Texas cheaper than 

the states of the Mississippi Valley. He explained the advantage of combining grain 

with the cotton shipmens from the south and pointed out that it was only 700 miles 

from Kansas to Texas, as compared with 1,500 miles from Kansas to New York. 

Among the other speakers were J. B. Morrow, executive secretary of the associa- 

tion, who urged the administration and strengthening of the Merchant Marine Act of 

1920, and J. E. Bollhorn, of Milwaukee, who told of the great terminal and port 

facilities that Milwaukee was preparing and advocated the development of the St. 

Lawrence River to connect the Great Lakes with the sea. 

A banquet was held on Wednesday evening at the New Willard Hotel, at which 

short talks on the “Valley Idea’ were given by representatives from the various states 

in the Mississippi Valley. Over I00 congressmen were present. 

SOUTH ATLANTIC STATES ASSOCIATION 
The United States Shipping Board, in its sales policy, should give the most serious 

consideration to the establishment of new trade routes, according to President Matthew 

Hale, of the South Atlantic States Association, at the annual convention of that body 

held in the Hotel Washington, Washington, D. C., on January 19. Mr. Hale, who is 

also president of the South Atlantic Maritime Corporation, presided at the convention 

and in the course of his address outlined the objects of the association, explaining the 

educational work to be done in regard to the development possibilities of southern ports, 

and the data and information to be secured and made available by their Washington 

office. 

A resolution was adopted asking all southern railroads to declare their stand on 
export rates for South Atlantic ports. The prospect of a combination of thirty-two 

states was seen when it was advocated that it would be greatly to the benefit of the 

South Atlantic states to join forces with the Mississippi Valley Association. 

Extending Graduate Engineering 
Research Work 

To assist in the conduct of engineering 

research and to extend and strengthen the 

field of its graduate work in engineering, the 
University of Illinois maintains fourteen 
Research Graduate Assistantships in the En- 

gineering Experiment Station. Two other 
such assistantships have been established un- 

der the patronage of the Illinois Gas Assn- 

ciation. These assistantships, for each of 
which there is an annual stipend of $600 

and freedom from all fees except for 

matriculation and diploma fees, are open to 

graduates of approved American and for- 

eign universities and technical schools who 

are prepared to undertake graduate study in 

engineering, physics, and applied chemistry. 

Additional information may be obtained by 

addressing the director. 

ENGINEERING LECTURES 

Members of Ocean No. 80 Have In- 

structice Programme 

Members of Ocean Marine Engineers 

Beneficial Association, No. 80, are taking 

an active interest in the course of lectures 

being conducted in conjunction with the 

Tuesday evening meetings of the associa- 
tion at 15 Whitehall Street, New York 

City. The educational department of the 

association has been successful in arrang- 

ing a program of speakers of recognized 

ability, and fully 200 members, representa- 

tives of steamship companies and other ma- 

rine interests are attending the sessions. 

On January 18, Mr. Eskil Berg, of the 

General Electric Company, spoke on the 
subject of “Marine Steam Practice.” Mr. 
Berg had delivered previous lectures to the 

engineers and he was given an enthusiastic 

reception. He praised superheat and the 

Diesel engine, and in his reference to the 

former subject, emphasized the point that 

he was not referring to 50 degrees, but of 

200 degrees when he mentioned superheat. 

At the previous weekly meeting on Jan- 

uary II, J. A. Barnes and G. E. Kershaw, 

of the Locomotive Superheater Company, 

gave a joint illustrated lecture on super- 
heat. Mr. Barnes dwelt chiefly on super- 

heat as a means of providing a move 

efficient power plant and because of which 

a saving of fuel and water may be accom- 

plished and in the design of new equip- 

ment engines and boilers of a smaller size 

for a given horsepower may be provided. 

Mr. Kershaw spoke of the practical opera- 
tion and care of this equipment and an- 

swered in detail a number of questions 
from various engineers present. 

The programme thus far prepared by 
the educational department included the 
following: 

February 1—Mr. J. B. Bassett, General 
Electric Company, subject, “Diesel Electric 

Drive.” 
February 15—Mr. Ernest H. B. Ander- 

son, Parsons Marine Steam Turbine Co., 

Ltd., subject, “Marine Turbines and Gear- 

ing.” 
March 1—Mr. L. W. Williams, Shipley - 

Construction & Repair Company, subject, 

“Marine Refrigeration.” 

Completes First Voyage 

The steamship Leda, 321 feet long, which 

was built by Sir W. G. Armstrong, Whit- 
worth & Company, Ltd., for Det Bergenske 

Dampskibsselskab, Bergen, has completed 
her first round voyage between Newcastle 
and Bergen. She is a passenger vessel. 
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COMPETITIVE BIDDING 
URGED ON SHIPPING BOARD 

TO CUT REPAIR COSTS 
Shipping Men Claim Bills Totaling $6,000,000 Are Still Unpaid— 

Suggest Abolishment of the ‘Time and 
Material” Contracts 

Although called together by Commander 

R. D. Gatewood, head of the Bureau of 

Construction and Repair of the U. S. Ship- 
ping Board, to explain why the prices of 
materials used in ship repair work seemed 
excessive, the ship repair men took a turn 
at showing Commander Gatewood and 

Commissioners Donald and Thompson: how 
the Shipping Board could economize by 
abolishing the “time and material” basis for 

contracts and placing all repair work on a 
competitive basis. 

Commander Gatewood bluntly told the 
score of ship repair men that the time had 

come when they must submit smaller bills 

for work done. He painted a dreary pic- 
ture of the future of the country’s mer- 

chant marine if this was not done and 

pointed out that the work could be done 
more cheaply in Europe. 

In reply E. P. Morse pointed out to the 

commissioners that the repair men were 
suffering many injustices at the hands of 

the Shipping Board. William H. Todd, 
president of the Todd Shipyards Corpora- 
tion, followed Mr. Morse, and stated that 

all of the repair people in this district, both 
large and small, have been very unjustly 

dealt with by the Board to the extent that 
their bills, totalling $6,000,000, are still un- 

paid. Commander Gatewood agreed that 
this figure was not under-estimated. 

Mr. Todd opened the eyes of the two 

visiting commissioners when he told how, 
after his concern had finished repairs on 
the steamer Hansemund, the contract hay- 

ing been awarded on a competitive basis, 
the Todd bid being $39,000 as against the 
next bid of $98,000, the Shipping Board 
failed to take delivery of the vessel for 

nearly a month later. As a result, the 

vessel broke from her moorings in a storm 
and did damage to the Todd yard amount- 
ing to $30,000, another bill still awaiting 

payment. This contract was awarded with 

a penalty clause of $5,600 for every day the 
repair yard held the vessel beyond the con- 

tracted time. 

Mr. Todd pointed out in reply to Com- 
missioner Donald’s comment that he thought 

it unfair that twenty-five per cent addi- 
tional charges be made for painting a 
steamer while in dry dock, that the Ship- 

ping Board should handle the painting the 

same as private owners do. That is, deal 

with the painters direct and thus eliminate 
additional overhead. 

In reply to the hint of Commander Gate- 
wood that the Shipping Board may be com- 
pelled to invite bids from shipyards outside 
of New York, Mr. Todd said: 

“That suits us. Give us all a chance to 
bid. That’s all I’m asking. We went to 
Halifax at the request of the Shipping 

Board, and bid against yards up there for a 

ship. We got the job and brought it down 
to New York. 

“Only recently bids were opened on a 
vessel where bids were confined to yards on 
the Atlantic coast possessing graving docks. 
The result being that our Robins yard was 

successful in getting the job, their bid be- 
ing $475,000 and-9o days time as against 
the bid of the Newport News Shipbuilding 

Company’s bid of $576,500 and 135 days 
time.” 

Mr. Todd took exception to the state- 
ments that work could be done more cheaply 
in Europe and that repair costs in this dis- 
trict are higher than in other districts. He 
added: 

“When you speak of costs in Great 

Britain, let me say that we can compete 
with Great Britain right now. You know, 
Mr. Gatewood and Mr. Donald, that I’ve 

been hollering to you for competitive bid- 
ding for a long time. You say, Mr. Gate- 
wood, that repairs cost too much, there is 
absolutely no question that this is the case. 
The greatest waste, in my opinion, is the 
manner in which the repairs are ordered 

and handled by your own organization. 
“Just recently you stated to us that you 

were compelled to give out a big repair job 
on cost plus basis because the operators 

were not able to prepare intelligent spec- 
ifications. Surely, the repair people are not 
to be blamed for that. It would be better 
for the Board ‘to wait a few days longer, 
get the specifications complete and then go 

into the market and get competitive bids 
from everyone. 

“You are sending tankers to people who 
do very little work and do not get any of 

the work they bid on because their prices 
are so high. Yet the tankers are sent to 

these firms on a cost plus basis. Simply 
because their commercial rate is a trifle 
lower than some of the consistent bidders 

on your competitive works.” 
Commander Gatewood said the reason the 

tankers were sent to the yards referred to 

was because of their proximity to the oil 
terminals. In reply Mr. Todd said: 

“You know we have yards close by. One 
yard is not more than an hour and a half 

away. Let me tell you, gentlemen, that this 
time and material basis is not the way to re- 

duce the cost of repairs.” 
“You know, Mr. Donald, if you had a 

$60,000 job, you’d ask for bids, wouldn’t 

your” 

The commissioner replied it would be a 

matter for the underwriters if a hurry job 
was necessary, aS in the case of an acci- 
dent. To the amusement of those present, 
the veteran shipping man agreed with Mr. 
Todd that the underwriters would ask for 
competitive bidding. 

Commissioner Gatewood and the commis- 
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sioners admitted that the system of paying 

the Shipping Board bills was unjust and 
worked a great hardship on the repair 
plants. 

“We have bills with you people involving 
great sums of money since last August.” 

Mr. Todd added, “They are still unpaid. 
After they have been O.K.’d we get them 
back months later, with requests for routine 
details. I don’t think that’s good business. 

Don’t you think, gentlemen, we ought to be’ 

given some consideration in getting our 

money. Do you think we can work cheaper 

when we have to wait so long for payment? 

We can’t tell our men to wait six or eight — 

months. I think it would be a good thing 

if the operators of your ships had the re- 
pairs done and paid the bills.” 

Following Commander Gatewood’s an- 
nouncement that he would look for new 
rates for material, Mr. Todd said: 

“Does that mean you want us to reduce 
wages? If so, the reduction of wages or 

overtime of our employees is the farthest 
thing from my mind. Give me the interest 
on the money that you owe the men in 

this room and I’ll consider giving you all 
the material for nothing.” 

The ship repair men said they were glad 
that Commissioners Donald and Thompson 

were at the hearing and expressed their 

appreciation of the open-mindedness of the 
commissioners. The small repair men said 
that while the difference of opinion was 
between the Board and the bigger plants 

they felt the industry as a whole would bene- 
fit from a general airing of the situation. 

BRITISH TANK PRICES 
That tonnage prices abroad are very little 

if any more attractive than American fig- 
ures is indicated in latest official quotations 

which offer three British tank steamers now 
under construction in English yards at £45 

per deadweight ton for delivery in May, £43 
for delivery in June and £41 for delivery in 
July. 

The vessels are 8,800 deadweight tons, 

and the price per ton at the present rate of 
exchange is approximately $166.50 as com- 

pared with prices for Shipping Board ves- 
sels quoted at from $165 to $185 per ton. 

MOTOR SHIP LAUNCHED 
The London & Montrose Shipbuilding & 

Repairing Company, Ltd., recently launched 
the steel motor coasting vessel Yuletide 

which they have built to the order of A. 
Besse, Esquire, of Aden, for Messrs. J. 
Stone & Company, of London. The vessel 

is 132 feet long, of special design, with 

large carrying capacity, and is equipped with 
a single screw Beardmore oil engine of 200 
brake horsepower. 

NAVAL SOCIETY ISSUES 
BULLETIN NO. 4 

The Society of Naval Architects and Ma- 
rine Engineers, 29 West 30th Street, New 
York City, has issued Bulletin No. 4, in 
which it places a number of new projects 
before its members. Included in these are 
the establishment of an employment bureau 
through which the society is prepared to 

assist its members in this respect. 
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FERRYBOAT CONTRACT IS 
AWARDED STATEN ISLAND 

SHIPBUILDING COMPANY 
Winning Bid $736,430—Sum of $56,900 Asked By Commissioner 

Whalen to Rebuild The Steamer 

Mayor Gaynor 

FEBRUARY, 1921 

Grover A. Whalen, Commissioner of Plant and Structures, New York, on January 

19, awarded the contract for the building of a 2,000-ton steel, screw ferryboat for the 

Staten Island Municipal Ferry to the Staten Island Shipbuilding Company, New York. 

The bids received were: 

Standard Shipbuilding Corporation... $775,000 
United States Steamship Company... 744,700 
Staten Island Shipbuilding Company. 736,430 

“The persistent rejection of bids has lowered the price for this boat nearly $100,- 

” “Bids have been received five times. Each time 000,” said Commissioner Whalen. 

I have felt that the best interests of the city required the rejection of the bids.” The 

record of the bids received is as follows: 

Staten Island United States 

Date Shipbuilding Co. Steamship Co. Other Bids 
Outi, iii emteesterrse een $527,900 $916,835 $896,000 (Tebo) 

947,666 (Newburgh) 
1,040,000 (Bethlehem) 

No, Slbeeaeec on aanne noe baer Ord 822,000 812,400 875,000 
Dee, OSAP aeee oe eau o ees 795,300, 789,500 Diets 
lee, Yilodebenedcodts Cone GaGoree 769,500 769,000 875,000 (Bath) 
lacy Wecnbeedoacronceareocuacs 736,430 744,700 775,000 (Standard) 

“The lowest bid received on this bidding is $91,470.00 below the lowest bid received 

on October 11, which is a reduction of 11% percent in the cost of the new ferryboat. 

This verifies my judgment that the dropping in costs would be reflected in new bids and 

that the city would save a substantial sum by readvertising the contract. 

“The new boat is to be delivered in 275 consecutive calendar days.” 

$56,900 FOR REPAIRS 
In a letter to the Board of Estimate and Apportionment, dated January 10, 1921, 

Commissioner Whalen made application for the issuance of corporate stock (revenue 

producing) in the amount of $56,900, for the reconstruction of the ferryboat Mayor 

Gaynor, so as to make it a serviceable craft. It is further requested that $28,615 of 

this amount be assigned to personal service schedules and permission is also asked to 

expend $30,285 of this fund for the purchase of the materials for this work and for 

contract and open order service in connection with it. Commissioner Whalen states 

that as a result of the survey made, with a view to determining how to make the boat 

serviceable, he finds that it can be expected to render good service after the following 

reconstruction work is done; rebuild boilers A and B; relocate and rebuild boiler C; 

install a fourth boiler, adding 716 horsepower; reconstruct coal bunker, hatchways, 

etc.; make additions and alterations to pipe systems, valves, etc., reconstruct ballast 

system, install new propellers and construct 400 additional seats. The work will be 

done at the Municipal shipyard at St. George, S. I., with the exception of the casting 

of new propellers and their installation, which will be done by contract. 

Foreign Launchings 
The steamer P. L. M. 23, the fourth of 

eight similar vessels constructed by Sir 
Raylton Dickson & Company, Ltd., was 
launched from their Cleveland Dock Yard, 

Middlesbrough, on December 23, 1920. The 

ship is for La Scapasrie des Chemis de Fer 
de Paris a Lyon et a La Medeteran- 
‘neanoe, whose ship business is managed by 

their subsidiary company, La Societe Na- 
tionale d’ Affretements. The vessel is 400 

feet long, of a deadweight carrying capac- 
ity of about 8,900 tons on a light draft of 

'water. Quadruple expansion engines placed 
aft, having cylinders 23, 32%, 47 and 68 
hy 48 stroke, supplied with steam by three 
large single ended boilers having Howden’s 

system of forced draft will be fitted in this 

vessel and the three sister ships by the 
North Eastern Marine Engineering Com- 

pany, Ltd., Wallsend-on-Tyne, while the 
remaining four vessels will be similarly en- 

gined by Richardsons, West Garth & Com- 

pany, Ltd., Middlesbrough. 
Messrs. Harland & Wolff, Ltd., have 

launched from their Govan shipyard the oil 
barge Britmex Nwmber 11 for harbor and 

river use, built for the British, Mexican 
Petroleum Company, Ltd. The boat is 155 

feet overall in length and is similar to sev- 

eral others previously built by Harland & 

Wolff, Ltd., for this company, having all 

modern equipment. 
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BUSINESS NOTES 

The Mesta Machine Company of Pitts- 

burgh, Pa., announces the opening of a 

branch office at Chicago, Ill. The offices are 
temporarily located in the Railway Ex- 

change Building, but will be moved into 

permanent quarters in the McCormick 

Building after April 1. The Chicago office 

will be in charge of Mr. C. J. Mesta, 2nd 

vice-president of the company. Messrs. W. 

R. Dawson and R. W. Schutte will be trans- 

ferred from the Pittsburgh offices to Chi- 
cago. The company has recently opened of- 

fices in the Singer Building, New York City, 

in charge of Mr. M. M. Moore who was 

formerly export sales manager. The com- 

pany will also retain its office in the Munsey 

Building, Washington, D. C. 

The Larko Range & Manufacturing Cor- 

poration has purchased the plant and range 

business of the Cochran Manufacturing & 

Forge Corporation at 78th Street and Wood- 

lawn Avenue, Chicago, Ill. The Cochran 

Corporation and its forge business is now 
being incorporated as the Great Lakes 

Forge Company in greatly enlarged quar- 

ters at 119th and Racine Avenue. 

jThe Chicago Pneumatic Tool Company 

announces the appointment of R. F. Eissler 

as assistant to the vice-president with head- 
quarters at the company’s new office build- 

ing at 6 East 44th Street, New York City. 

W. C. Straub, formerly district manager 

of the New Orleans branch, has been ap- 
pointed district manager of the Pittsburgh 

branch, succeeding Mr. Eissler, and Ross 

Wyeth, formerly attached to the Pittsburgh 
branch, has been appointed district manager 

of the New Orleans branch succeeding Mr. 

Straub. 

Manager Charles R. Page, of the Ameri- 

can Marine Insurance Syndicates, an- 

nounced that the syndicates have opened an 

office in Philadelphia, located in the build- 

ing of Brown Brothers at Fourth and 

Chestnut Streets. This office will be in 

charge of Surveyor J. H. Meseroll, who was 

recently attached to the staff in the New 

York office. Plans are also under way for 
the opening of offices in Boston and Norfolk. 

Pollak Steel Company Promotions 

At a recent: meeting of the board of 

directors of The Pollak Steel Co., D. E. 
Sawyer was again elected General Sales 

Manager for the year of 1921 and is lo- 

cated, as in the past, at the New York of- 

fice of the Company. 

S. K. Morrow, formerly manager 

operations, is now manager of sales for 

the three plants, with the offices at Cincin- 

nati works. 

C. G. Talbott, formerly assistant man- 

ager of operations, is now manager of rolled 

products for the Marion plant. 

A. C. Weihl, for several years superin- 

tendent of Cincinnati plant, is now general 

works manager in charge of operations and 

productions of the Cincinnati, Chicago and 

Marion plants. 
V. W. Prather, formerly cost auditor for 

Cincinnati plant, is now general cost auditor 

of three plants. 

ot 
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TRADE PUBLICATIONS 

Multiwhirl Subcooling Condenser.—A bulletin 
has been issued by the Griscom-Russell Com- 
pany, New York, describing multiwhirl sub- 
cooling condensers designed for use in connec- 
tion with the refining and subcooling of gaso- 
line and kerosene. 

Dodge Heavy Oil Engines.—The Dodge Sales 
& Engineering Company, Mishawaka, Ind., has 
issued a catalogue containing an illustrated de- 
scription of the various types and sizes of Dodge 
heavy oil engines, together with their applica- 
tion to fishing boats and tugs. 

The P. & H. Chronicle-——A catalogue issued 
by the Pawling & Harnischfeger Company, Mil- 
waukee, Wis., gives the story of the foundation 
and development of the company. Photographs 
of the personnel and of the plant, as well as of 
the products, give an idea of the organization 
and its work. 

Valves and Fittings for Ships——What is in 

effect a complete ship handbook has been pub- 
lished by the Crane Company, Chicago. This 
book includes specifications, drawings and spe- 
cial tables of information for practically every 
type of valve that might have a use in merchant 
marine or naval service. 

Whitlock Cordage.—A complete history of the 
equipment of the Whitlock Cordage Company, 
New York City, is given in a pamphlet re- 
cently sent out by this company. Details of 
the manufacture of different kinds of rope and 
cord are described and illustrated, together with 
the price schedules for these products. 

Single and Multiple Carbon Dioxide Units.— 
The Ushling Instrument Company, New York 

City, has re-designed the carbon dioxide equip- 
ment known as style U. Construction details 
and the method of operating the new apparatus 

are described in Bulletin 111, which has been 
published by this company for distribution. 

Marine Machinery.—The Kearfott Engineer- 
ing Company, Inc., New York, has issued a 

pamphlet outlining the service which the con- 
sulting staff of this company is prepared to give 
in connection with marine machinery installa- 
tions, as well as the types of mechanical equip- 
ment that the company is in position to supply. 

Dexter Valve Reseating Machine.—Three 
types of Dexter valve reseating machines are 
described in a catalogue issued by the Leavitt 
Machine Company, Orange, Mass. The three 

types have been designed for receding globe 
valves and gate and pump valves. Complete 
illustrated descriptions of the construction and 
operation of each, as well as specifications and 
prices for the various sizes, are given. 

Oil and Gasoline Storage Systems.—A loose- 
leaf catalogue made up from descriptive bul- 
letins has been issued by the Wayne Oil Tank 
& Pump Company, Fort Wayne, Ind. Oil and 
gasoline storage systems, oil filtration outfits, 
oil-burning systems, furnaces for metal melting, 
forging and heat treating are described in detail. 
Specifications and illustrations are given of prac- 
tically all the standard products of the company. 

History and Development of New York Ship- 
building Corporation—The American Interna- 
tional Corporation, New York, has published a 
bulletin describing the New York Shipbuilding 
Corporation at Camden, N. J., which is the 
largest self-contained plant of its kind in the 
world. Designed primarily for the construction 
of large passenger-carrying vessels, the ex- 
panded facilities of this yard are contributing 

to the American merchant marine the most im- 
portant group of ocean liners now being built 
for the merchant fleet. Together with this con- 
struction, the yard is engaged in building naval 

vessels. The history of the plant from its 
foundation, the problems met and overcome by 

the early organization, and the records accom- 
plished under the stress of war demands are out- 
lined. 

MARINE ENGINEERING 

NEW INCORPORATIONS 

S. S. Cuba, Inc., Wilmington, Del.—To own 
and operate boats; capital, $1,500,000. 

Bay Towing Company, Galveston, Tex.; capi- 
tal, $100,000; incorporated by W. D. and E. D. 
Hadden, J. R. Guyton. 

Starkey & Cadmus, Norfolk, Va—Ship chand- 
lery; capital, $50,000; incorporated with C. E. 
Cadmus, president; Thomas Starkey, secretary. 

Dobson Raft and Lifeboat Corporation, Boston, 

Mass., to build rafts and lifeboats; capital, $200,- 
000; by Robert A. Dobson, James R. Glassford 
and E .W. Flint. 

Clarkson Coal & Dock Company, Wilmington, 
Del.; capital, $5,000,000; by C. T. Cohee, C. B. 
Outten, S. L. Mackey. 

Delaware River Towing Line, Inc., Wilming- 
ton, Del., to build, own and operate boats; 
capital, $150,000. 

Detroit Export Finance Corporation, Wilming- 
ton, Del., general export and import business; 
capital, $10,000,000. 

Panamanian Ship Corporation, New York, in- 
corporated with a capital stock of $20,000 by E. 
R. Clare, C. E. Willis and D. Woodhams, 17 
Battery Place, New York. 

The Atlantic-Pacific Manufacturing Corpora- 
tion, Brooklyn, N. Y., life-saving equipment; 
capital, $75,000; by E. W. and C. M. Skoldberg 
and G. Swanson, 30 Prospect Park, Brooklyn, 
Me YG 

Gillespie Steamship Corporation, Manhattan, 
capital $250,000, by George S. Brengle, East 
Orange, N. J.; Charles F. Quarteill, Brooklyn; 
P. J. R. MeEnlingart, New York. 

Goodrich Transit Company, Wilmington, Del. 
boats; capital, $1,250,000; T. L. Croteau, M. A. 
Bruce, S. E. Dill. 

Netherlands Trading Society, Manhattan, ship 
brokers; capital, $10,000; H. Deleeuw, E. T. 
McLoughlin, H. Rosenstein, 523 Metropolitan 
avenue, Brooklyn, N. Y. 

Pamico Transportation Company, Wilmington, 
Del., boats; capital, $1,500,000; T. L. Croteau, 
S. E. Dill, A. M. Hoven. 

Pensacola-Cuban Steamship & Trading Com- 
pany, Pensacola, Fla.; capital, $150,000. 

S. C. Loveland Company, ship brokers, $250,- 
000; T. L. Croteau, M. A. Bruce, S. E. Dill, Wil- 
mington, Del. 

Pacific Ports Service Corporation, wharfage 
and berthing of steamships, $100,000; T. L. 
Croteau, M. A. Bruce, S. E. Dill, Wilmington, 
Del. 

Kingston Dry Dock & Construction Company, 
Kingston, N. Y., 5,000 shares preferred stock, 
$100 each; 5,000 common, no par value: active 
capital. $525,000; G. A. Fagan, E. Salisbury, M. 
E. McGuiness, Kingston, N. Y. 

Thomas Line, Manhattan, N. Y., steamship 

agency, $20,000; G. Painter, H. A. Smith, H. S. 
Thomas, 163 Eastern Parkway, Brooklyn, N. Y. 

Whipple Ship Corporation, Wilmington, Del., 
the transportation of passengers or freight by 
water; capital, $100,000. 

Truxtun Ship Corporation, Wilmington, Del., 
transportation of passengers or freight by water; 
capital, $100,000. 

Henn, Vandenberg & Company, Manhattan, 
ship chandlers, $25,000; A. Henn, Jr., J. Gilles- 

pie, E. C. Hadler, 558 Gilmore street, Brooklyn, 
mM, Ye 

James FE. Kelly, Manhattan, stevedoring, 
$5,000; E. P. Shell, C. H. and J. E. Kelly, 800 
President street, Brooklyn, N. Y. 

Portuguese Line, Manhattan, navigation, $5,- 
000; L. W. Simmons, H. P. Pieper, A. F. Egel- 
tropp, no address given. 

South Jersey Supply & Transportation Com- 
pany, 423 Market street, Camden, N. J., trans-: 
portation business; capital, $125,000. 

American-Machado Turbine Corporation, Wil- 
mington, Del., manufacture of turbine engines, 
ete.; capital, $1,000,000. 

The Seaboard & Inland Barge Company, New 

York, formed by a merger of the Inland Barge 
Company and the Seaboard Barge Company; 
capital, $1,000,000; to construct barges and 
other vessels and operate a general shipbuilding 
pnlant. M. and J. Tracy and C. L. O’Connor, 1 
Broadway. inecorporators 

I. H. Aiken Transportation & Towing Company, 

Pensacola, Fla.; capital. $250,000; Alexina G. 
Aiken, president; Isaac H. Aiken, vice-president; 
Thomas W. Saltmarsh, secretary-treasurer. 

Atlantic & Gulf Exporting Company, Jackson- 
ville, Fla.; capital, $2,000,000; W. B. Gillican, 
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president, New Orleans, La,; John H. Powell, 
vice-president, Jacksonville, Fla.; H. L. Rich- 
mond, secretary-treasurer. 

Steel Products Corporation, El Paso, Texas; 
capital, $100,000; by, J. H. Sanford, Jr., and E. 
L. Fugale, El Paso, to manufacture iron and 
steel specialties. 

CAPITAL INCREASES 

Tebo Yacht Basin Company, Brooklyn, N. Y.; 
to $1,000,000. 

New England Forwarding Corporation, Man- 
hattan, N. Y.; from $50,000 to $200,000. 

Brewer Dry Dock Company, Elizabeth, N. J., 
$30,000 to $1,000,000. 

Port Johnson Dry Dock Company, Port John- 
son, near Bayonne, N. J., filed notice of change 
of name to Ballou Dry Dock & Repair Company, 

and increased capital from $20,000 to $500,000. 
The Northwest Engineering Company, Green 

Bay, Wis., will increase its capital stock from 
$1,000,000 to $1,300,000. This company con- 
ducts a foundry and machine shop, manufac- 
turing marine engines and equipment, as well as 
a ship construction yard and repair dock. 

Whiting Foundry Equipment Company, Har- 
vey, Ill., announces that it has changed its name 
to Whiting Corporation, increasing its authorized 
capital stock from $700,000 to $3,000,000. The 
Whiting Corporation remains under the same 
management and will continue the manufacture 
of cranes, foundry equipment and railway spe- 
cialties as heretofore. 

The Cowles Shipyard Company, Buffalo, N. Ye 
has increased its capital from $5,000 to $30,000. 

Tampa Inter-ocean Steamship Company, 
Tampa, Fla., increased its capital from $300,000 
to $500,000. 

Beaumont Export & Import Company, Beau- 
mont, Tex., increased its capital from $150,000 
to $500,000. 

CHANGE OF NAME 

At the annual meeting of the stockholders of 
the Quaker City Steamship Company, general 
offices at Room 378, Drexel Building, Philadel- 
phia, Pa., held on January 11, the stockholders 
voted to change the name of the company to the 
Tidewater Marine Company, and elected the fol- 
lowing directors: George R. Dilkes, E. M. Fallon, 
L. Macandlish, M. lL. Hutchinson and J. T. Man- 
ning, Jr. 

Foreign Trade Development 

Recently announced figurés indicate that in 
ten years’ time this country developed a mer- 
chant marine engaged in foreign trade from 
little more than 1,000,000 deadweight tons to 
15,692,631 tons. In 1910 America’s total mer- 
chant marine amounted to 11,262,123 dead- 
weight tons, of which 1,178,776 tons were en- 
gaged in foreign trade. In 1917 our total ton- 
nage was 13,306,556, of which 3,606,164 tons 
were engaged in foreign trade. The fiscal year 
ending 1920 show our total merchant marine to 
be 25,027,342 tons; of this, more than three- 
fifths engaged in foreign trade, or a total of 
15,692,631 tons. 

Motor Passenger and Cargo Ship 
Launched 

The twin screw motor passenger and cargo 
vessel Margvana, built for the British India 
Steam Navigation Company, Ltd., was launched 
on December 24, 1920, from the Clyde home 
yard, Whiteinch, Glasgow, by Messrs Barclay- 
Curle & Company, Ltd. She is built to comply 
fully with the ‘‘International Convention’’ regu- 
lations for the safety of life at sea and her 
principal dimensions are: length, 450 feet, 
breadth, 58 feet, gross tonnage, 8,500 tons, dead- 
weight carrying capacity, 10,500 tons. Efficient 
cargo handling gear is being provided with elec- 
tric winches. 

When completed the vessel will embody all of 
the most up to date features of the motorship. 
She is rigged as a two-masted schooner and 
to preserve the characteristic appearance of the 
vessels of the British-India fleet. 



Marine Construction News of the Month 
Ship Contracts—New Ship Concerns and Shipyard Im- 

provements—Terminal Projects—Government Contracts 

SHIPS AND SHIPBUILDING 

Tug, bridgeport, Conn.—The Bridgeport 

Dredge & Dock UCompany is reported to be ia 

the market Ivor a small tug to be used tor tow- 

ing in Long island Sound. 

Floating Equipment, Havana, Cuba.—The V. 

VY. U. Sand & Construction Company, Kgido, 2-A, 

Por Corrales, 1s nm the market tor floating equip- 

ment, including dipper dredges, barges and tugs. 

Passenger Steamer, Vancouver, B. C.—A new 

steel steamer to carry 1,200 passengers, and with 

a speed of 14 knots, is to be built at a cost of 

$200,000 to $225,000, for the Union Steamship 

Company, it is reported. 

Schooners, Maine.—It is reported that Crowell 

& Thurlow, Boston, Mass., will build several four- 

inasted schooners at Boothbay Harbor and Rock- 

land, and that tenders are out for several other 

large schooners to be built in other Maine yards. 

Keels Laid for Steamers, Vancouver, B. C.— 

The keels of two new Government steamers, the 

Canadian Transporter and the Canadian Trader, 

were laid at the Coughlan Shipyards recently. 

Several hundred men are engaged at the yards. 

Vessel Contract Awarded, Manitowoc, Wis.— 

A contract for the construction of a vessel for 

the American Sand & Gravel Company, of Chi- 

cago, lll, has been awarded the Manitowoe 

Shipbuilding Corporation. Details concerning 

the boat are as yet unavailable for publication. 

Steamers to Be Converted, Victoria, B. C.—- 

Alterations for the conversion of the steamer 

Princess Adelaide, the first of the Canadian 

Pacific Railroad steamers to be converted into 

a coal burner because of the scarcity of fuel 

oil, are being made at the yard of Yarrows, Ltd. 

Orders Placed for Suction Dredgers.—In the 

face of cancellations of contracts abroad, it is in- 

teresting to note that orders for six powerful 

suction dredgers have been placed by the Indian 

Government with two Renfrew concerns which 

specialize in the construction of vessels of this 

type. 

Freighters, Germany.—It is stated that the 

Schichau Company, operating important ship- 

yards at Danzig and Elbing, is building a num- 

ber of new vessels for foreign account. The 

Elbing Schichau yards are busily engaged in the 

construction of freight steamers for Denmark, 

each of which has a carrying capacity of 3,000 

tons. 

Vessel Launched, Newark, N. J.—The steamer 

Sujerseyco was recently launched at the Port 

Newark yards of the Submarine Boat Corpora- 

tion. Twenty-eight of the thirty-two vessels 

which the company is completing for its own ac- 

count have now been launched, leaving four now 

on the ways. 

To Enlarge Fleet, New York.—According to a 

report credited to Col. F. W. Fraley, South- 

western representative of the Sinclair Refining 

Company, that company will soon add nine new 

tankers to its fleet of about twenty of these 

vessels, with a view to increasing the importa- 

tion of Mexican crude oil. 

Steamer to Be Reconditioned, San Francisco, 

Cal.—Fletcher Munson, connected with the 

Hanlon Shipyards, has purchased the steamr 

Oakland from the Albers Steamship Company, 

and after an extensive overhauling plans to place 

the vessel in the copra-carrying trade between 

San Francisco and the South Seas. 

Yo be Converted into Oil Tankers, Beaumont, 

‘Yex.—Jhe Beaumont Dry Dock & Shipbuilaing 

Company will convert the #'erris type hulls storea 

ut peaumont into oil tankers. Uut ot twenty- 

liye or these bottoms stored at Beaumont, twenty- 
voaree are now at the yards of the beaumont 

wry Dock & Shipbuilding Company. 

Activities at Oakland, Cal—lIt is reported 
that the Moore Shipbuilamg Company, Oakland, 

val., will shortly start work on turee tankers of 

76,000 barrels capacity for the Shipping Board, 
and that the concern is now in receipt of con- 
tracts for the building of several fuel carriers 

tor the Standard and Union Oil Companies. 

New Steamer Completed, Weehawken, N. J.— 

A new steel hull sightseeing steamer, tne Visitor, 

has just been completed by the Weehawken Dry 
Dock Company for the New York Harbor Sight 

Seeing Company, with oftices at 15 Park Row. 
The steamer is 100 feet long, 20 feet wide and 

9 feet deep, and it is the intention of the own- 
ers to use her in daily trips around Manhattan 

Island. 

Reconditioning Steamer, Antwerp, Bel.—The 

Canadian Pacific Ocean Services, Ltd., London, 

has contracted with the Antwerp Dry Dock & 
Engineering Company for the steamer Scandina- 

vian, of 12,000 tons, to be overhauled and re- 

paired and painted inside and out. The Melita, 
another of the company’s big liners, is also re- 
ported to be at the Antwerp yard for extensive 

reconditioning. 

Freighters, Oakland, Cal.—The two 14,500- 
ton deadweight freighters, Manulani and Manu- 
kai, building for the Matson Navigation Com- 
pany, for their service to the Hawaiian Islands, 
will be ready for service within two months, 

according to W. P. Roth, vice-president and 
general manager of the Moore Shipbuilding, Oak- 
land, Cal., at which yard these vessels are un- 

der construction. | 

New Tonnage Prospects.—It is announced 
from the International Mercantile Marine Lines 
at 9 Broadway, New York, that the American 

Line recently took over from British Registry 

and raised the American flag on the new 17,000 
ton British liner Minnekahda which it has fitted 

out as a third class passenger liner for the Ham- 
burg trade and is understood to be in the market 
for other tonnage. ‘ 

Ferryboats, San Francisco, Cal.—The Six- 
Minute Ferry Company is arranging for the con- 
struction of three all-steel ferryboats, to be com- 
pleted within the next five months, for operation 
between San Francisco and Oakland, Cal. A slip 
on the north side of the Ferry building has been 
assigned to the company, and a site for the 
erection of slips has been secured for the dock- 
ing of their vessels across the bay. 

Fleet Increase——The Isthmian Steamship 
Lines of New York have ordered a 33 1/3 
percent increase in the fleet which it operates in 
the intercoastal route touching Puget Sound and 

Pacific Northwest ports. The number of sailings 
from Seattle is to be increased from two or three 

a month in January, and if sufficient tonnage 
develops it is expected that the corporation can 

give Seattle a sailing each week later in the year. 

Equipment for Vessel.—The S. Flory Manufac- 
turing Company, Bangor, Pa., has a contract for 
four combination capstans and windlasses for an 
8-yard bucket dredge being built by the Staten 
Island Shipbuilding Company, Port Richmond, 
S. I., New York, for the Victor R. Browning 

Company, Cleveland, Ohio. This dredge is being 
constructed for operation in Hell Gate and is 
claimed to be one of the largest of its type ever 

built. 

Halifax Outlook Bright.—Following announce- 
ment of the launching of the 3,000-ton steamer 

Canadian Kxplorer at the plant of the Halifax 
Shipyards, Halitax, N. S., on December 18, state- 

ments are credited to a shipyard executive that 
a further expansion of their activities is to be 

looked for in the near future, and that should 

developments eventuate as anticipated, the plant 
will have sufficient work to carry it well into 

next year. 

Three Vessels Ordered, Washburn, Wis.—The 
Anchor Shipbuilding Company has a contract 
for the construction of a steel ferryboat for Hud- 

son River service. The vessel is to be equipped 
with full Diesel propelling machinery and is 
scheduled for delivery early in 1921. Additional 
contracts have also been secured for a steel steam 
lighter for Chesapeake Bay service and a steel 
motor cargo vessel, both of which vessels are for 

1921 delivery. 

Tug, New York.—The firm of Tams, Lemoin 

& Crane, naval architects and marine engineers, 

52 Pine street, New York, has just designed a 

new tug, construction of which is expected to 

begin in the immediate future. The vessel is 
to be of heavy construction and designed in 
accordance with American Bureau’s rules, to 
be equipped with a Scotch boiler and compound 

engine, electric light plant and all necessary fit- 
tings for best economy. 

Pacific Coast Shipyard Busy With Repairs, 

Oakland, Cal.—The Moore Shipbuilding Com- 
pany is repairing the steamers, Quabbin, 10,000 
tons; the Quilwark, 9,400 tons; the Eastern 

Ocean and the Rotarian. At the Union Iron 
Works, San Francisco, the Associated Oil tanker 
William F. Herrin is receiving a new tailshaft 
and a propeller hub. Four vessels are under- 
going repairs. at the Barnes & Tibbitts yards on 

the east side of San Francisco Bay. 

Reconstructing Freighter, San Francisco, Cal. 
—It is reported that the Toyo Kisen Kaisha 
plans to enter the oil-carrying trade from Mexico 

to the Orient direct. To this end the company 
plans to reconstruct the 17,000-ton freighter 

Kiyo Maru to carry fuel. It is understood, how- 

ever, that no action will be taken until one of 
the several vessels now under construction in the 
Mitsubishi shipyards will be ready to replace 
the Kiyo on the run to Valparaiso. 

New Passenger Liner, Gothenberg, Sweden.— 
The fastest Diesel-drive passenger liner in the 
world will be constructed for the Swedish-Amer- 
ican Line in Gothenburg, Sweden, and will be 
placed in service some time in 1922. The vessel 
will be 590 feet long, with a beam of 72 feet, and 
will have accommodations for about 1,500 pas- 
sengers, including first, second and third class. 
To attain a speed of 18 knots, machinery of 
16,000 indicated horsepower will be installed. 

Patrol Boats, San Francisco, Cal.—Commis- 
sioned to investigate shipbuilding on the Pacific 

Coast and to place orders for Government vessels 
for the Dutch East Indies up to $4,500,000, R- 
G. Leegraste, a naval architect of Java, arrived 
at San Francisco, Cal., recently. He will seek to 
obtain favorable terms for fast patrol boats with 
a speed of at least 18 knots, for use in the coast 
guard service in Java. The vessels will be from 
900 tons up, and must be triple screw and 
powered with Diesel engines. 

Four Freighters.—The four 20,000-ton Diesel 

ore carriers to be constructed for the Ore Steam- 
ship Company, a subsidiary of the Bethlehem 

Steel Corporation, and to cost about $5,000,000 
each, will be equipped with the new Diesel en- 
gine designed by Arthur West, consulting engi- 
neer. Two of the vessels and their engines wil) 
be built in the Bethlehem corporation’s San 
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Francisco, Cal., plant, while it is understood 

that the other two ore carriers will be built at 

the Sparrows Point yard vf the Bethlehem Ship- 
building Corporation. 

New Steamer for Island Service, Honolulu, 

T. H.—According to information receiyed from 

the Interisland Navigation Company has pre- 
pared plans and specifications for the construc- 

tion of a large passenger and freight steamer 
for service among the Hawaiian Islands. The 

vessel will be about 314 feet long, 41 feet beam, 

with a speed of 16 knots, will be modeled after 

the old Oceanic steamer Alameda, and have a 

passenger accommodation of 250 in the first and 

second class. The vessel, say the advices, will 

be built in a San Francisco yard. , 

Barges, Pittsburgh, Pa.—It is announced that 

the Carnegie Steel Company has placed an order 

with the American Bridge Company, Pittsburgh, 
Pa., for the construction of twenty-five steel 
barges, to be delivered next July. The vessels 

will be 175 feet long and 25 feet beam, with a 

depth of 11 feet. According to the available 
information these barges will be used primarily 

to conyey coal along the Monongahela River to 
the Carnegie plants, but will be so constructed 
as to enable them to make outside trips to South- 
ern ports with finished steel products as the 
need arises. 

New Tankers.—Approval of the construction 
of four oil tankers of a total deadweight ton- 
nage of 42,300 tons is announced by the Ship- 
ping Board, under the terms of Section 23 of 

the Merchant Marine Act. Three bulk oil car- 
riers of 10,200 deadweight tons each will be 

built in the yards of the Bethlehem Shipbuild- 

ing Corporaton for the Pan-American Petro- 
leum & Transport Company of New York, and 

the American Sugar Transit Corporation of New 

York will build a tanker of 6,300 deadweight 

tons at the yard of the Staten Island Ship- 
building Company. 

New Fireboats, Philadelphia, Pa.—On approval 
of the Director of Public Safety and after con- 

sulting a number of construction experts, Mayor 

Moore has signed a contract with Cornell & 
Matthews to prepare plans and supervise the 

construction of a fireboat, and probably two fire- 

boats. The boat will be of steel, propelled by 

a single screw, and will be 129 feet 9 inches 

long, 28 feet beam, and 12 feet 9 inches deep. 
Four turbine driven fire pumps with a total dis- 

charge of 10,000 gallons per minute will be in- 

stalled. When completed this new vessel will be 

the most powerful fireboat in existence. 

Japanese Company Quits New Building.— 

Owing to the continued shipping depression and 
to the fact that ten of the surrendered German 
ships have been allotted to Japan, it is reported 

that the Nippon Yusen Kaisha has abandoned 
its program for the construction of 500,000 tons 
of new ships with the exception of about 180,000 

already built or ordered. Under the program the 
company has already acquired fourteen freight- 
ers aggregating about 100,000 tons. Six 7,000- 
ton freighters are being built, and will be deliv- 
ered next year as well as three freighters of the 

19,000-ton type, and two passenger steamers. 

Shipbuilding Activities at San Pedro, Cal.— 
The United States steamer Pinole will go on the 
dry dock of the Los Angeles Shipbuilding Com- 
pany for a general overhauling, and upon com- 
pletion the dry dock crew will begin on three 
other steamers which are waiting their turn. The 

new dry dock will soon be completed, and fol- 
lowing that event a large Standard Oil Tanker 

will be raised. The Los Angeles Shipbuilding 

Company has just launched the steamer Ora, 

‘which is the last of the 8,800-ton steamers to be 
built in the yards for the Emergency Fleet Cor- 
poration. The keel for a 11,500-ton steamer for 

the Shipping Board will very soon be laid. 

New Plant to Construct Schooners, Portland, 
Ore.—Mr. G. F. Matthews, a shipbuilder, intends 
upon the completion of the schooner Undaunted, 
upon which he is now working, to remodel an- 

other Ferris type wooden steamer hull into a 

sailing vessel. Mr. Matthews recently purchased 

an extensive tract of waterfront, and the work 

of converting the second steamer hull into a sail- 
ing craft will be performed at the plant which 

he intends to erect on this site. Th schooner 

Undaunted is being created in the Giant Smith 

Porter shipyard, in St. Johns, Ore., from an un- 
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completed hull, which was left on the ways of 
the yards when contracts for wooden steam- 

ers were canceled by the Emergency Fleet 
Corporation. : 

Big Shipping Deal, Vancouver, B. C.—An- 

nouncement is made of the sale of the Terminal 
Steam Navigation Company, to Union Steamship 
Company of British Columbia. The deal is the 
largest in shipping affairs in Vancouver this year, 

involving, it is understood, several hundred thou- 
sand dollars. Not only is Captain J. A. Cate’s 
line of steamers included in the sale, but the 

entire park and farm property at Bowen Island 
also goes to the Union Steamship Company. The 
Union Steamship Company, through its general 

manager, John Barnsley, announced that it has 

arranged to take over the steamers and plant of 

the Terminal Steam Navigation Company, in- 
volving about $250,000. The company intends to 
build a new passenger vessel. 

Ship Contracts Approved.—The Shipping 
Board has approved applications for the construc- 

tion in accordance with the provisions of Sec- 
tion 23 of the Merchant Marine Act, 1920, sub- 
mitted by the following companies of the vessels 
indicated in order that they may obtain the 
benefits of the provisions of the said section: 

Alaska Steamshp Company, 120 Broadway, New 

Todd Dry Dock & Construction Company, 

Tacoma, Wash.; Calvert Navigation Company, 

Baltimore, Md., steel tanker, 10,200 tons dead- 
weight, Baltimore Dry Docks & Shipbuilding 
Company, Baltimore, Md.; Sinclair Navigation 
Company, 120 Broadway, New York, two bulk 

oil tankers of 6,900 tons deadweight each, Beth- 

lehem Shipbuilding Corporation, Harlan Plant, 
Wilmington, Del. Atlantic Coast Company, one 

schooner at Thomaston, Maine, one schooner at 
Rockland, Me., 2,400 tons; Frey-Flynn Company, 

Harrington, Me., one schooner 1,750 tons; 

Stockton Yard, Inc., Stockton Springs, Me., one 
schooner; Luckenbach Steamship Company Inc., 
New York, one tanker, 8,800 tons, Southwest 

Shipbuilding Company, East San Pedro, Cal.; 
Standard Oil Company of California, San Fran- 

cisco, two tankers, 21,800 tons, Bethlehem Ship- 
building Corporation, Alameda plant; ono 

tanker, 5,140 tons, Moore Shipbuilding Company, 

Oakland, Cal.; two tankers, 12,500 tons, Union 

Construction Company, Oakland, Cal. 

SHIPYARDS AND DRY DOCKS 

Shipyard Addition, Perth Amboy, N. J.—The 
Perth Amboy Dry Dock Company, foot of Broad 
Street, operating a shipbuilding and repair plant, 
plans a one-story addition to its machine shop. 

Shipyards Installations, North Tonawanda, 
N. Y.—The Disappearing Propeller Boat Corpora- 
tion, Robinson Street, is arranging for the in- 

stallation of machinery at its new plant. Neill 
Wilson is manager. 

i 

Marine Railways, Port Neches, Tex.—A set 
of marine railways is to be built at the plant of 
Swails, Hance & Rawlings Construction Com- 

pany. The plant builds all classes of vessels and 
also operates marine railways. 

New Shipyard, Tarpon Springs, Fla.—The 

M. S. T. Shipbuilding Company has purchased 

river frontage at Tarpon Springs, on which to 
erect shipyards, equipped for building and 

launching light vessels, such as barges, etc. 

Boat, Engine and Propeller Plant, Jackson- 
ville, Fla.—L. C. Windle has established a plant 
known as the Disappearing Propeller Boat Com- 
pany for the manufacture of boats, engines and 
propellers. F. E. Hewitt, Detroit, Mich., is gen- 
eral manager. 

New Shipbuilding Plant, Saginaw, Mich.— 
The American Safety Navigation Company has 
plans under way for the construction of a new 
shipbuiding plant to cost more than $1,000.- 
000, work on which is to begin at an early 
date. R. A. Graham is president of the company. 

Shipyard Expansion, New Orleans, La.—The 
new plant of the Marine Iron Works, 1012 Maga- 

zine Street. will be two stories instead of one 
as previously announced. It will be 75 by 115 
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feet, and will be equipped as a machine shop 

and forge works, at an estimated cost of $75,000. 
A. J. krail is vice-president. 

Shipyard Addition, Manitowoc, Wis.—The 
Manitowoc Shipbuilding Company, 16th Street 
and Manitowoc Riyer, is receiving bids for build- 

ing a one-story 60 by 180-foot power house, of 

brick, reinforced concrete and steel, reinforced 

concrete flooring, brick foundation, on 8th Street, 
involying about $75,000. Private plans. 

Lighter, Beaumont, Tex.—The Beaumont Ship- 
building & Dry Dock Company was awarded a 
contract by the Penn-Mex Fuel Company of Tam- 
pico for the construction of a 105-foot shallow 
draft self-propelled lighter, to be equipped with 

80 horsepower Wolverine engine and to have 

provisions made for a derrick with two six-ton 
booms. 

Dry Dock, Victoria, B. C.—Contract for the 
construction of the new Government dry dock 
at the Esquimault navy yard has been awarded 

to P. Lyall & Sons, of Montreal and Vancouver, 

on the firm’s tender of $4,300,000, which was 
about $200,000 less than the Government’s esti- 

mates, it is said. The dock will be 1,150 feet 
by 120 feet. 

Shipyard Equipment, etc., Jacksonville, Fla. 
The Merrill-Stevens Shipbuilding Corporation is 
planning to improve the shipyard of A. Bentley 
& Sons, which they recently acquired as a repair 
yard, and will make extensive additions, in- 
cluding equipment, involving the expenditure of 
about $400,000. J. E. Merrill is vice-president 
and general manager. 

Buy Shipbuilding Plant, Portland, Ore.—With 
the intention of building steam schooners and 
barges, Carl Christiansen and Ham McCormick 
have bought the plant of the St. Helens Ship- 
building Company, Portland, Ore. Carl Chris- 
tiansen has been superintendent of the company 
for a number of years. The plant has been 
building barges during the past few months. 

To Expand Government Repair Yard, Pasca- 
goula, Miss.—Plans are in progress for the en- 
largement of the Government boat yards. Major- 
General North, United States engineer in charge, 
states that this enlargement is planned for the 
purpose of making this yard a place for repair- 
ing all craft of the Engineering Department used 
in the Southern Division, including New Orleans 
and Pensacola, as well as Mobile. 

Shipyard to Be Converted, Savannah, Ga.— 
The Savannah Coal & Dock Company recently 
organized, has acquired the former shipyard of 
the Foundation Company, New. York, at Savan- 
nah, and is said to have perfected plans for erect- 
ing a coal-loading and handling plant, to be built 
at an estimated cost of $200,000, including hoist- 
ing, conveying and other machinery. It will have 
a capacity of 75,000 tons of coal a month, and 
will be augmented by a larger plant during the 
coming year, with a daily capacity of about 
10,000 tons of coal. 

New Shipbuilding Facilities at Chester, Pa.— 
Hight slipways at the Sun Shipbuilding Com- 
pany’s plant at Chester, Pa., are being extended 
landward so that a different form of tanker than 
has been constructed can be built. The new 

ships, of which four are for one company, will 
be 480 feet long and capable of carrying 12,000 

tons deadweight, making them the largest built. 

From the bed of the Delaware River 30,000 
cubic yards of material have been removed by 

the Sun Shipbuilding Company to provide a wet 
basin and dry dock costing $1,500,000, and in 

which the largest steamship afloat can be accom: 
modated when the work is completed. 

Yard Ready for Operation, Washburn, Wis.— 
The new wooden shipyard of the Anchor Ship- 
building Company was placed in operation on 
a contract for a vessel with 200-foot keel and 50- 
foot beam, designed for use as a ferry on the 
Hudson River at New York. The present plant 
consists of one way, but three additional slips 
are being dredged and will be completed during 

the winter. The Anchor Company is reported to 
have contracts on its books and in prospect to 
keep four ways busy during the 1921 season. It 
will build wooden ships only for the present. 
The organization was projected originally in the 
fall of 1918, but did not begin plant construction 
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It is a $500,000 corporation 
Robert 

until early in 1920. ‘ 
organized under the laws of! Wisconsin. 

Curr is general manager. 

PORT IMPROVEMENTS 

Seawall, Bay St. Louis, Miss.—specitications 

have been completed fox building a concrete sea- 

wall. 

Docks, Houston, Tex.—The Crown Oil Com- 

pany will construct a dock on the city’s harbor 

lines at Houston, Tex. 

Lake Improvements, Kissimmee, Fla.—The 

city has issued $34,000 bonds for lake improve- 

ments. Address the Mayor. 

Improve Water Front, Boynton, Fla.—The city 

has voted $10,000 to improve the ocean front 

and their electric lighting plant. 

Seawall, Matagorda, Tex.—Matagorda Precinct 
No. 2, W. E. MeNabb, commissioner, contem- 

plates the construction of a seawall. 

Beaumont, Tex.—The 

Mayor, will construct 

cost $500,000. O. A. 

Municipal Wharves, 
city, A. B. Steinhagen, 
municipal wharves to 

Seard is engineer. 

Ferry Improvements, Wilmington, N. C.—The 
New Hanover County Commissioners issued 
bonds for $50,000 to be used for ferry improve- 

ments at Wilmington. 

Improving Water Front, Newark, N. J.—The 
City Commission has authorized the issuance of 
$1,250,000 bonds to improve the water front and 

deepen Newark Bay. 

Wharves, Beaumont, Tex.—The city will con- 
struct docks and wharves and extend water 

systems, etc., for which it has voted $2,250,000 

bonds. Address the Mayor. 

To Deepen Channel, Tampa, Fla.—The Atlantic 
Coast Line is preparing to deepen the channel 
at its terminal so that a heavier cargo may be 
loaded on vessels at that dock. 

Docks, Houston, Tex.—The city will remodel 
its cotton docks involving an expenditure of 
$200,000, and is having plans and specifications 
prepared by the city engineer’s office. 

Wharf, Detroit, Mich.—The City Fire Commis- 

sion let contract for building a 335-foot rein- 
forced concrete top wharf to A. J. Dupuis & 
Company, 1022 Ford building; $160,889. 

Wharves, Charleston, S. C.—H. F. Barkerding 

let a contract to the Jefferson Construction Com- 

pany for building a 177-foot wharf and slip. An 
additional building will be erected later. 

Wharf Destroyed by Fire, New Orleans, La.— 
The wharf of the Cuyamel Fruit Company at De- 
sire street and the river was recently destroyed 
by fire, with a loss estimated at from $200,000 to 

$300,000. 

Docks and Wharves, New Orleans, La.—dAr- 
rangements have been made by the International 

Harvester Company with the New Orleans Dock 
Board for the construction of docks and wharves 
to cost $250,000. 

River Terminal Improvements, Minneapolis, 
Minn.—The city has authorized the issuance of 
$350,000 bonds for river terminal improvements, 

including docks, levee trackage, ete. F. W. Cap- 
pelen is city engineer. 

Piers and Bulkheads, New York.—The Red 
Star Towing Line has let a contract for building 
several small piers and bulkheads costing about 
$55,000, to the Robbins-Ripley Company, 50 
Church street, New York. 

Water Route to Coast.—Representatives of ten 
States attended the meeting at Birmingham, Ala., 

of the Atlantic to Mississippi Canal Association, 
which proposes to establish a direct water route 
from the Middle West to the Atlantic seaboard. 

Improve Docks, Vancouver, B. C.—Work has 
been started on the graying dock to be built at 

Vancouver by the Coughlin Shipbuilding Com- 
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pany, of which J. J. Coughlin is the head. En- 
gineers are making preliminary borings. The 

cost of this improvement will be about $3,- 

500,000. 

Pier, Equipment Etc., Jacksonville, Fla.—A 
bond issue of $1,000,000 to construct an addi- 

tional pier at municipal terminals has been rec- 
ommended to the City Council by the City Com- 

mission. Two large warehouses and extensive 
loading equipment will be provided for in the 

measure recommended. 

Deepening Channel, 

other plans for the 
harbor, a 

channel to a mean low water depth of 40 feet to 
the Capes, to enable the larger vessels such as 

the 20,000-ton ore freighters now being built at 

Sparrows Point, to enter the Patapsco. 

Baltimore, 
improvement 

Md.—Among 

of Baltimore 

Dock, Goat Island, N. J—H. L. White, special 
representative for the Texas Oil Company, New 
York, was in Blizabeth City, N. J., recently with 
an engineer, making surveys and soundings at 

Goat island, to find a suitable location and 

depth of water for a new dock which the com- 

pany will build as soon as plans can be drawn. 

Pier Nearing Completion, Equipment, Etc.— 

The Port of '’acoma, Wash., will issue $60,000 

of warrants bearing 6 percent interest, in order 

to complete its port project to the extent of 

placing Pier 1 into commission. The funds will 

be applied to the purchase of a big crane and 
other equipment, as well as laying railroad tracks 
to the new pier. 

Wharf, Houston, Tex.——The city architect has 
been authorized by the City Council to advertise 
for bids on the construction of a wharf at the 
Turning Basin on the Houston Ship Channel for 
the use of the Houston-Tampico Steamship Line, 

carrying freight and passengers. The project 
will cost about $15,000. 

Dredging, Cape May, N. J.—An expenditure of 

$80,000 has been recommended by Major-General 

Lansing H. Beach, chief of the army engineers, 

for the dredging of the Cold Spring Inlet at 
Cape May, N. J. The Philadelphia & Reading 
Railroad ig understood to contemplate builamy 

coal docks on the harbor as soon as the dredging 
has been completed. 

Channel.—Lake Charles, La., is seeking a 30- 

foot channel to the sea, connecting the Gulf with 

the proposed route of the inter-coastal canal 
through Lake Charles, and making that city a 
deep-water port. The city recently entertained 
a number of engineers, inland waterway experts, 
United States and State Senators, and others in- 

terested, on an inspection trip over the proposed 
route of the channel several months ago. The 

cost of this project is estimated at $4,000,000. 

Harbor to Be Improved, San Francisco, Cal.— 
The Board of State Harbor Commissioners, 

Ferry building, has acquired 280 acres of sub- 
merged land in Islais Creek and India Basin, and 

had tentative plans prepared for improving the 
same. Before anything further can be done, 

however, it will be necessary to get am appro- 

priation from the government to dredge up to the 

Pier Head Line, also permission of the United 

States District Engineer Office to make above 
improvements. 

Terminal Improvements, Tampa, Fla.—It is 

estimated that the building and equipment of 
docks, warehouses and coal bunkers will cost 
about $1,500,000. The Seaboard Dredging Com- 
pany, Tampa, has the contract for dredging a 
slip 800 feet long and 250 feet wide as the first 
step in the construction of municipal terminals 
on the 1,400-foot channel frontage. A second 

slip will be dredged and equipped later on. A 
belt line railroad giving every road entering the 

city access to the docks will also be built. 

Wharf, Transit Shed, Etc., San Francisco, Cal. 

—The State Harbor Commission, Ferry Build- 
ing, San Francisco, Cal., is having plans pre- 
pared for 2 100- by 1,000-foot wharf, a six-story 
100- by 800-foot reinforced concrete warehouse 
and transit shed, double platform on water side 
with traveling cranes, and served with three 

tracks of Belt-Line Railroad, also reclaiming five 
acres between Third street, Channel street and 
Pier 46, involving 250,000 cubic yards of earth 

fill; about $2,500,000. FE. G. White, Ferry build- 

ing, is engineer. 

movement is on foot to deepen the 
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To Force Building of Bulkheads, New York 

City— Murray Hulbert, Commissioner of Docks, 
has asked the Sinking Fund Commission to take 
action compelling holders of water grants from 
the city who haye not done so to comply with 

the conditions of their grants by building bulk- 
heads and constructing streets or to forfeit the 

property to the city. According to Mr. Hulbert, 
many of the grants date back to 1863, and sev- 
eral generations of the owners have enjoyed the 

enhancement of the value of the property with- 
out fulfilling their obligations to the city. Much 
of the property in question is owned by the 

Astor estate. 

Dock Improvements, Portland, Ore.—The 

Public Dock Commission has decided to con- 
demn all old docks along the water front which 

show depreciation of 40 percent or more, and to 

give the owners two years’ time in which to re- 

move the structures. Pending the expiration of 

the two-year period owners will be permitted to 

make temporary repairs. The Public Dock Com- 
mission has notified the County Commissioners 

that the old Lower Albina ferry landing will not 
be restored to the county, and that if the ferry 
is to be resumed another slip must be provided. 
The land portion of the old ship will be utilized 

by the commission for an open dock. 
i 

To Build Ocean Terminal, Los Angeles, Cal.— 
Plans for the transformation of the Terminal 

Island frontage at Los Angeles harbor into a 
large ocean terminal is now under discussion. 

City Engineer Griffin has laid before the City 
Council the plans for improving this mportant 
part of the harbor, and they include the building 
of 3,200 feet of wharves on land now owned by 
the Salt Lake Railroad. Ultimately the city 

plans to build two great warehouses each 500 
feet long and 100 feet wide to store freight re- 
ceived at these docks. The Harbor Commission 

has set aside $2,100,000 worth of harbor bond 

money to pay for the city’s share of the, im- 
provement, and.unless this work is pushed the 

city subjects itself to the danger of losing the 

government appropriation of $150,000 set aside 
several years ago for widening the channel. 

Rivers and Harbors Project, Jacksonville, Fla. 

—Nearly $2,000,000 has been asked from 

Congress in the budget for improvement of the 

rivers and harbors for use in the Florida dis- 

trict. A considerable part of this amount will 
be spent on the development of the port of 

Jacksonville and dredging the St. Johns River, 

from Jacksonville to Palatka, at shallow places 
to enable schooners to go direct to Palatka to 
load lumber for Northern ports, thus obviating 

the necessity of trans-shipping this material to 
Jacksonville docks. The 18 miles of waterway 
from Jacksonville to the ocean will be dredged 

to not less than 30 feet in depth at any part of 

the channel, so as to permit vessels of large ton- 
nage to come into the port. The engineer’s re- 

port recommends that a sum of $606,000 be 

appropriated to carry forward this work during 
1921. 

American Terminal at Hamburg.—It is an- 
nounced by the International Mercantile Marine 
‘Company, 9 Broadway, New York, that an up-to- 

date American steamship terminal will soon be 
constructed in Hamburg, financed by American 

capital, equipped with American machinery and 
used exclusively by American steamships. It is 
to be built on the Ross quay, one of the largest 

dock structures in Germany, and will have a 

total length of nearly half a mile with a depth 
of water alongside to accommodate the largest 

passenger liners now operated by the American 
Line from New York. The latest type electric 

eranes will be installed and trackage will be 

laid to connect the terminal with through rail 

lines that will carry American products to in- 
terior points in Germany, Ozecho-Slovakia, Ru- 

mania and other Central-European countries. 

GOVERNMENT WORK 

Redredging, Texas.—The United States Engi- 
neer, Washington, D. C., rejected bids received 

November 24 for redredging the Galveston Chan- 
nel. 

Dredging.—The United States Engineer Office 

at Norfolk,’ Va., will receive bids until Feb- 
ruary 7 for the dredging of the channel in Nor- 
folk harbor. 
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Harbor Development, Great Lakes, Ill.— 

Specification 43858, the Bureau of Yards and 
Docks, Navy Uepartment, Washington, D. C., 

plans extensive narbor improvements at Great 

uakes, Ill. : 

Lighthouse Tender.—Sealed proposals will be 
received by the Superintendent or Lighthouses, 

New Orleans, La., until 2 P. M., March 2, for 

furnishing all labor and material to completely 
construct, equip and deliver the 65-foot twin- 
screw wooden lighthouse tender Aster. 

Steamer Repairs, Baltimore, Md.—The United 
States Bureau of Survey has awardd contracts 

for repairing the steamers West Cobalt for 

$1,190, the Waukesa for $840, and the East 

Indian for $2,145, to the Baltimore Dry Docks 
& Shipbuilding Company, and the Lake Ellerslie 
for $1,090 to the Spedden Shipbuilding Com- 
pany. 

Electric Drive Equipments, Oakland, Cal. 

The Coast Guard Service has placed orders for 
four electric drive equipments for cutters which 
will be of the 3,000 horsepower synchronous 
motor type. The hull for the first cutter was 
recently laid at the yard of the Union Con- 
struction Company, Oakland, Cal., which holds 
the contract for the construction of all four 

cutters. 

FOREIGN ACTIVITIES 

New Jetty.— Messrs. John Lysaght, Ltd., New- 
port, England, have decided to construct a new 
jetty on the east side of the River Usk to 
accommodate vessels of between 2,000 and 3,000 
tons; the wharf will be 300 feet long and will 
be constructed to deal with incoming raw ma- 
terial. 

To Build Passenger Steamer.—lIt is stated that 
the Canadian Pacific Ocean Services, 8 Waterloo 
Place, Pall Mall, London, S. W., England, in-ends 

to build a passenger steamer for the Toronto- 
Niagara Line. She is to be 410 feet long by 
70 feet beam, and will carry 4,000 passengers. 
One of her attractions will be a moving picture 
theater. 

Shipbuilding Merger.—It is announced that 

the Northumberland Shipbuilding Company, Ltd., 
has acquired from a group of South Wales ship- 
owners their interests in the Monmouthshire 

Shipbuilding Company, Ltd., which owns the Na- 

tional shipyard at Chepstow. In view of the 
new controlling interest, Lord Glanely, T. E. 
Morel and T. H. Mordey retire from the board of 

directors. 

Launch First Ship.—The Newcastle Shipbuild- 
ing Company, Ltd., showed its rapid progress re- 
cently when the company launched the 3,050 
gross ton steamer Zabalbide, the first vessel to be 
launched at its Hebburn-on-Tyne yard, and at 
the same time formally opened its new shipyard. 
Besides the Zabalbide, the company have on hand 
three vessels of 4,150 tons deadweight for Nor- 

wegian interests, the construction of which is 
well under way, as well as three tankers of 
10,250 tons deadweight, for which keels were 

recently laid. 

Resume Dredger Building.—The two _ ship- 
building companies at Renfrew, Scotland, Wm. 
Simons & Company, Ltd., and Lobnitz & Com- 

pany, Ltd., whose work in normal times consists 
mainly of dredger building and the supply of 
dredging plant of all kinds, have gradually been 
returning to this special class of work after 
having completed a very large and varied volume 
of war-time tonnage, and it is now announced 

that contracts have been placed by the Indian 
government with both firms for the construction 
between them of six powerful suction dredgers 
for service at different ports in India. 

Passenger Liners, Germany.—One of the most 
interesting reports from Germany received re- 
cently is that the two new steerage carriers which 
the Hamburg-American Line is building, and 

which it anticipates will be ready in the spring 
for the New York-Hamburg service, will be 

driven by Diesel engines. KR. H. M. Robinson, 
vice-president of the United American Lines and 

. ciété Navale de L’ Ouest. 
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president of the Merchant Shipbuilding Corpora- 
tion, is now in Germany going over the plans 
of the Hamburg-American Line for its passenger 

steamers. The Harriman interests expect to 

start upon the construction of two 650-foot pas- 
senger liners some time in 1921. 

Motorship Construction in Scandinavian Yards. 
—The Odenze Shipyard at Denmark, a recently 
organized shipyard, is engaged in the construc- 
tion of two large steel motorships for Fred 
Olsen, of Christiania, in which twin-screw Bur- 
meister & Wain Diesel engines are to be in- 
stalled. The new Baltic Shipyard, at Copen- 
hagen, which was originally laid out to con- 

struct turbine-driven ships, is now building 
two 6,000-ton motorships for a Copenhagen 
ship-owning company. The Orensundsvarvet, 
of Landskrona, haye also turned to motorship 
construction and are building two, large motor- 
ships for Lan Brostrom interests. One of the 
vessels is of 10,400 tons, and the other of 4,450 
tons. The Nakskoy Shipyard, which built the 

Hast Asiatic Company’s motor tanker ‘‘Mexico’’ 
and the Orient Steamship Company’s motor- 
freighter ‘‘Indien,’’ is also concentrating on 
motorship construction. 5 

Contracts Abroad 

Latest reports from abroad announce the 

placing of numerous contracts for new ships and 
ship repair work, including the following: 

An order for a tank steamer of 11,000 tons 
deadweight has been received by the Chantiers 
Navales Francais, Caen, France, from the So- 

This vessel will meas- 
ure 465.76 feet by 56.97 feet. The propelling 
machinery will consist of geared turbines de- 
veloping 3,000 horsepower in giving a speed of 
11 knots. The vessel is to be delivered in four- 
teen months. 

The White Star liner Baltic is to be recondi- 
tioned at the Belfast yard of Harland & Wolff, 
Ltd., and the work is expected to take several 
months for completion. The new 16,000-ton 
liner now building at this yard for the same line, 
and which is to be equipped with geared tur- 
bines, will be named the Doric, and is expected 

to be launched about May. This firm has also 
begun the construction of a large vessel for the 
Atlantic Transport Company service between 
London and New York. 

It is reported that the plant of the Dominion 
Shipbuilding & Repair Company, Toronto, which 
was closed about two months ago, is to be re- 

opened in order to construct two 4,000-ton boats 

for the Canadian Government, under the super- 
vision of the Collingwood Shipbuilding Company. 
The work is to be done under arrangements made 
with the Canadian referee of shipping and the 
liquidator of the Dominion Shipbuilding Com- 
pany. 

The Clan Line, which is owned by Cayzer 
Irvine & Company, Ltd., is to send to Ports- 
mouth for alteration and re-outfitting three 
steamers which they have purchased from the 
Admiralty for conversion into merchant ships 
for use in tropical waters. 

Reconditioning Olympic 

Harland & Wolff, Ltd., of Southampton, are 
overhauling the White Star liner Olympic at 
Southampton, which will not sail again until 
March. The Red Star liners Lapland and Zea- 
land are also to be overhauled at Southampton. 
The White Star liner Arabic, which was the ex- 

German liner Berlin, is being refitted at 
Southampton. In order to make her fit for the 
Mediterranean service to New York it has been 
necessary to construct a great amount of new 

accommodations. 

Equipment Figures 

Compilation of figures of the North Eastern 
Marine Engineering Company, Ltd., showing 
activities of that company at its Wallsend-on- 
Tyne and Sunderland works for the current 
year of 1920 show that a total of forty-two ves- 
sels of 96,572 indicated horsepower were fitted 
with machinery and boilers. Nine vessels were 
fitted with new boilers only. In their super- 
heating department they manufactured and fitted 
“‘North Eastern’’ smoke superheaters to thirty- 
one vessels. The average indicated horsepower 
handled yearly for five-year average is 83,368. 
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MARINE SOCIETIES 

AMERICA =; 

AMERICAN SOCIETY OF NAVAL 

ENGINEERS 

Navy Department, Washington, D. C. 

President—Capt. A: J. Hepburn, U. S. N. 
Secretary-Treasurer—Commander J. S, Evans, 

U. S, N., Bureau of Engineering, Navy De- 
partment, Washington, D. C. ; 

Annual meeting and election, first Tuesday in. 
October, other meetings at call of the President. 

SOCIETY OF NAVAL ARCHITECTS AND 

MARINE ENGINEERS 

29 West 39th Street, New York. 

NATIONAL ASSOCIATION OF ENGINE 
AND BOAT MANUFACTURERS 

29 West 39th Street, New York City. 

UNITED STATES NAVAL INSTITUTE 

Naval Academy, Annapolis, Md. 

BIS aoe Admiral Bradley A. Fiske, U. 

Secretary and Treasurer—Commander H. K. 
Hewitt, U. S. N. 

NATIONAL ASSOCIATION OF MASTERS, 
MATES AND PILOTS 

National President—John H. Pruett, 423 Forty-. 
ninth St., Brooklyn, N. Y. 

National Treasurer—A. B. Devlin, 187 Randolph 
_Ave., Jersey City, N. J. 

National Secretary—M’. D. Tenniswood, 808 Vine 
St., Camden, N. J. ; 

LIST OF OFFICERS, AMERICAN 
SOCIETY OF MARINE DRAFTSMEN 

President—C. E. Deiser, 6124 Nassau Road, 
_ Philadelphia, Pa. i 

Vice-President—E. H. Monroe, 902 Virginia Ave., 
Washington, D. C. 

Secretary—B. G. Barnes, 970 High St., Bath, 
Maine. 

Treasurer—J. B. Sadler, P. O. Box 987, Ner- 
folk, Va. 

Executive Committeemen—G. W. Nusbaum, Wash- 
ington, D. C.; A. H. Haag, Narberth, Pa.; 
John Thomson, Bethlehem, Pa, 

NATIONAL MARINE ENGINEERS”, BENE- 

FICIAL ASSOCIATION OFFICERS 
National President—Wm. S. Brown, 356 Ellicott 

Square Bldg., Buffalo, N. Y. 
Grubb, National Secretary-Treasurer—Geo. A. 

356 Ellicott Square Bldg., Buffalo, N. Y. 

CANADA 
GRAND COUNCIL, N. A. OF M. E. OF 

CANADA 
Grand President—E. Read, Rooms 10-12, Jones 

Building, Vancouver, B. C. 
Grand Vice-President—Jeffrey Roe, Levis, P. Q. 
Grand  Secretary-Treasurer—Neil J. Morrison, 

Box 886, St. John, N. B. 
Grand Conductor—E, A. House, Box 333, Mid- 

land, Ont. 
Grand Door Keeper—Lemuel Winchester, 306 

Fitzroy Street, Charlottetown, P. E. I 

GREAT BRITAIN 
INSTITUTION OF NAVAL ARCHITECTS 

5 Adelphi Terrace, London, W. C. 

INSTITUTION OF ENGINEERS AND 

SHIPBUILDERS IN SCOTLAND 

39 Elmbank Crescent, Glasgow. 

NORTHEAST COAST INSTITUTION OF 

ENGINEERS AND SHIPBUILDERS 

Bolbec Hall, Westgate Road, Newcastle-on-Tyne. 

INSTITUTE OF MARINE ENGINEERS. 

INCORPORATED 

The Minories, Tower Hill, London. 

ITALY 
COLLEGIO DEGLI INGEGNERI NAVAL 

E MECCANICI IN ITALIA, 

Via. Carlo Alberto 18, Genova. 
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Passenger and Cargo Steamship Hawkeye State 
The steamship Hawkeye State, the first of the sixteen 535-foot passenger and freight 

steamers being built for the United States Shipping Board, has been completed by the 
Bethlehem Shipbuilding Corporation, Ltd., at their Sparrow’s Point, Md., Plant, and 
placed in service by the Matson Navigation Company, San Francisco, Cal., the first 
sailing being from Baltimore through the Panama Canal to San Francisco and Hawaii. 
The Sparrow's Point Plant has four more of these vessels at present under construction 
and nine similar ships are being built by the New York Shipbuilding Corporation, 
Camden, N. J., and two by the Newport News Shipbuilding and Dry Dock Company, 
Newport News, Va. 

HE hulls of the 535-foot passenger vessels now under 
construction for the Shipping Board were originally 

laid out as troop transports, due regard being given to the 
possibility of ultimately converting them into first-class com- 
bined passenger and cargo steamers. In order to avoid as 
far as possible duplication of work in some cases where sev- 
eral builders had contracts 
for sister vessels with the ~ 
United States Shipping 
Board Emergency Fleet 
Corporation, the design 
work was divided up and 
an interchange of plans ef- 
fected, which resulted in a 

great saving to the govern- 
ment. This work was di- 
vided between the New 
York Shipbuilding Corpo- 
ration and the Bethlehem 
Shipbuilding Corporation, 
Ltd., the former company 
supplying the © structural 
plans and the latter the in- 
terior arrangements and 
architectural features. 

A detailed description of 

NG 

Stairhall Fig. 2.—Main 

the structural features of these vessels has already appeared 
in MARINE ENGINEERING (see page 260, April, 1920 issue), 
and need not be referred to beyond stating that the Hawkeye 
State is the largest passenger vessel constructed on the longi- 
tudinal system of framing. The principal dimensions and 
the principal data covering both hull and machinery will be 

found on page 190. 

GENERAL ARRANGEMENT 

The lower deck is com- 
plete throughout the cargo 
holds and the upper, shel- 
ter and shade decks are con- 
tinuous for the length of 
the ship. ‘There are thir- 
teen complete watertight 
bulkheads extending to the 
shelter deck, twelve of 
which extend also to the 
shade deck. 

The cargo spaces are di- 
vided into nine holds, five 
forward and four aft of the 
machinery spaces. The 
double bottoms are fitted for 

Dome, Looking Forward fuel oil except for the re- 
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serve feed tank under the engine room; 1,221 tons of oil are 
carried in deep tanks abreast the boiler rooms and extending 
to the upper deck. 

The bridge deck is 228 feet long, and hatches Nos. 5 and 
6 are located on this deck. Forward of No. 5 hatch is the 
forward boat deck house, wheel house and chart room and 
flying bridge. Between hatches Nos. 5 and 6 are the main 
bridge deck and boat deck houses. On the shade deck aft is 
a steel house. 

ACCOMMODATIONS FOR First-CLAss PASSENGERS 

The accommodations for the first-class passengers are the 
equal of those on any ships of this type afloat, beth architec- 
turally and from the standpoint of comfort and convenience. 

Fig. 3—Bed Room in Private Suite, Bridge Deck 

The thoroughly American character of the ship is carried out 
by the elimination of second-class passengers, the only differ- 
ence In accommodations being in the size and location of 
staterooms and the private baths, and not in the architecture, 
or by any divisions of the public spaces. 

The nationality of the ship is further emphasized by the 
style of architecture, which is American Colonial throughout. 
The first-class quarters are finished in light colorings and 
hangings, well adapted for the tropical route on which the 
ship will trade. 

The passengers enter the ship through side ports into the 
lobby forward of the dining saloon on the shelter deck. 
This lobby and all shelter and upper deck lobbies and pas- 
sages are finished in cream white enamel, the cream of the 
woodwork being very slightly lighter in shade than the vehi- 
sote panels. The floors of these spaces are covered with 
bluish gray interlocking rubber tiling. 

Forward of the above lobby are fifteen staterooms, only two 
being inside rooms. These, in common with all first-class 
staterooms on the ship, have the same cream colored wood- 
work as the passages, but the paneling is stippled light sky 

MARINE ENGINEERING MarcH, 1921 

blue with touches of gold leaf on the borders and moldings, 
The doors, tables, settee berths, bureaus and handrails are 
mahogany, and the beds are metal, one of them folding out 
of sight. 

The rooms in this part of the ship are not provided with 
private baths, but each room has a lavatory with running 
hot and cold water. ‘The floors of all staterooms are covered 
with Wilton,rugs. In this space, on the starboard side next 
to the entrance lobby, is an up-to-the-minute barber shop. 

Main DINING SALOON 

Aft of the lobby already described is the main dining 
saloon, furnished with circular mahogany tables seating six 
persons each in mahogany armchairs. This room is finished 

Fig. 4.—Stairhall from Shelter Deck, Entrance Lobby 

in pale green shades, with dark green curtains, hangings and 
a liberal amount of gold leaf for finish over head. The floor 
is interlocking rubber tile in white and red. In the center 
is a semi-cylindrical gilded dome with small art glass panels 
lighted from above. At the ends of this dome are two mural 
paintings depicting ancient and modern fleets. Large mir- 
rored mahogany buffets are aft of the dome. 

Double doors lead from the aft port side of the dining 
saloon to the first-class pantry and aft on the starboard side 
are five more first-class staterooms. These rooms have pri- 
vate baths and are among the best on the ship. If desired, 
these rooms could be given over to one party, as they have 
their private stairway to the shade deck and could be closed 
cff from the quarters aft. 

Aft of the engine hatch a large stairway from the shade 
ceck leads to the forty-six after shelter deck staterooms. 
These rooms will be among the least expensive on the ship. 
However, each room has an upholstered settee berth in ad- 
dition to the two regular berths; each room also has a closet 
and running water. 

A double stairway leads from the shelter deck lobby at 
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Fig. 6.—Main Dining Saloon, Shelter Deck, Looking to Port 
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Passenger and Cargo Steamship Hawkeye State 
General Information 

Service: San Francisco and Hawaii, 
passenger and freight. 

Builder: Sparrow’s Point (Md.) Plant, 
Bethlehem Shipbuilding Cor- 
poration, Ltd. 

Owner: United States Shipping Board. 
Allocated to Matson Naviga- 
tion Company, San Francisco, 
Cal. 

Characteristics 
enoth overall aan eeeeneeeeree 535 feet 
encthwonkwaterlineaeseeerereeerre 534 feet 
iBeam-smoldedeeearrneneenerrrrrtce 72 feet 
Depth to “A” or shade deck, molded. .50 feet 
Depth to “B” or shelter deck, molded 41 feet 
Draft, summer freeboard. .30 feet 614 inches 
Block coefficien’ at 30 feet 6%4-inch draft 

0.633 
Mba) COBIMRCGIEME coocccccc000c00000 0.99 
Longitudinal coefficient .............. 0.642 
Speeal, om torell, NOG cccoc0ccoce oc 0cc0s 19 
Cruising radius, at 16 knots, nautical miles 

13,500 
Ramin Gwar ecRreee coneecoe ree Longitudinal 
Class ....A-1 American Bureau of Shipping 

; Tonnages 
(In tons of 2,240 pounds) 

Vee Or InGbl doo 000 0000b0000000080 8,340 
**Weight of propelling machinery... .1,040 
Deadweight capacity, at 30 feet 64-inch 

dratiapproximatelyannerreeeeeneet 11,900 
Displacement, at 30 feet 6%4-inch draft.. 

21,300 
shonsmpereinchwaimmersioneeee eee ree 68.6 

(In tons of 100 cubic feet) 

Grossasrecistets..cemenecenere nero 14,124 
INGE intenGicr mosonononcocaseodoos cons 8,383 

* Weight of hull includes hull proper, hull 
fittings, equipment and outfit. 

** Weight of propelling machinery includes en- 
gines, boilers (wet), shafting, propellers, and ma- 
chinery space auxiliaries. 

Canal Ratings 
(In tons of 100 cubic feet) 

Gross Net 
SUWeznbyaacten cence heas 14,606 10,077 
Panama 15,234 10,434 

aE 

Complement 
IDES GCRMAMENEME -c ovoccccccga00000000 42 
Enoinemdepantinentaneeeeneree renee A5 
Stewards’ department 108 
INGGCOILMTCOES coecoccvs0cc00u00d 05000 8 

AlGiEn” GHW aeons cas oGneeeo us 203 
First-class passengers ...:........-.. 250 
SUOSARXS DASASNGSTS coocospoccccoo0sc 302 

ARGUAlL ABSA coccocovsaccv00c 561. 
IMDIGCCIEMAOES .00000ca00d600800000 10 
shotaliicomplententamereeeee reece 774 

Handling Equipment 
No. Type Capacity Length 

Masts 2 Topmasts 
King posts 10 
Booms 32 wood 6 tons Outboard, 53’ 

Inboard, 46’ 
I steel 30 tons 58’ 

Discharging capacity.....500 tons per hour 

Deck Machinery 
Steering gear...... Screw gear type, 16” 

bygeieue 
Windlass (1)...... Triple spur geared, 13” 

by 13”. 
Siiceiin LAVDSES (A))s 0000000000000 "by 107. 
Winch heads for warping ship (2). 
Winches (8)............Compound geared 
Winches (24) ....Single geared, 9” by 12”. 

Life Saving Equipment 
Lifeboats No. Type Length 

ILSHTSIDOBES  soo000 15 Double decked 26’ 
2 motorboats 24! 
2 work boats 18’ 

Propelling Machinery 
“ 

Boilers, 
INumberinrs were et reser eer ee BS ie nots 
VANS, Heese Ge hiss Hee . Yarrow watertube 
Length seo a4 ‘feet 10 inches 
WAR cooco of Mose ce .16 feet 6 inches 
ib aueaeme ety amo enoaanode domed Oil 
Number of Burners per boiler............ 
IDPAINE ooo000 Forced, closed stokehold Pain 
Total heating surface, square feet. ...40,000 
Total furnace volume, GUI WES, ooo00 4,896 
Ratio of furnace volume to heating 

SUPLACE MINE lac atotnee a eee 0.1224 
Swpenineen, Gears IF, sccc00cc0c0000000 75 
Working pressure, pounds per square 

TCH Sledersneet ck ee elon eT IC 265 
Normal fuel consumption: 

Per idayastonsyecck eee eee 115 
Per horsepower hour, pounds... .0.9 

Normal steam production: 
Per hour per pound of fuel... .14.25 
Wowll joer INOW ooooocc0ccca$ 153,000 

Engines 
INGim Dens Fe bncecs nore Sods Ao ene 2 
Type .High and low pressure Curtis 

multi-stage impulse turbines. 
Siz Char cee Each unit, 6,000 horsepower 
Shaft horsepower, total.............12,000 
Shaft horsepower, maximum........ 13,200 

Propellers 
INUmMber aa. ne ee eo erin o coset pace orcas 2 
IDO soood Three-bladed, solid, manganese 

bronze. 
Wieights Sse err macniecciene 23,000 pounds 
Diameter uene eee eee cc cee oreo 16’ 6” 
Ritch ii hat necicniasiccr oie tees 17’ 
ARE IRs ee rotator edi arete he mentees 125 
Projected area 
Developed area 

Auxiliary Machinery 
Refrigerating Machinery 

2 15-ton York COz machines. 
I ice machine, I,000 pounds per day. 

Machinery Space 

2 main condensers, 7,200 square feet cool 
ing surface each. 

I auxiliary condenser, 
cooling surface. 

2 evaporators, Griscom-Russell, 
each. 
distillers, Griscom-Russell, 3,000 gallon 
per day each. 

1 charcoal filter, Griscom-Russell, 
gallons per day, each. 
aerator 
feed water heater, Row & Davis. 
feed and filter tank.......... 
supplementary feed and filter 
tank 

Pumps (supplied by Dean Bros.) : 
2 main feed, v. s., 18” x 12” x 24” 
I aux. feed, v. Ss. 10” x 7” x 24” 
7 Delage, In Gl, tO” sz WA” se 1” 
I 

1,500 square fee 

35 ton 

HHH HW 

fire, bilge and general service, h. d., 12” 
BIA” xX 12” 

Siokehay Wo Gly i sets Se 1A! il 

I engine room and I fire room bilge, v. s., 
5A x Pil x 2” 

1 fresh water, I evaporator feed, 
water return, h. d., 7” x 6" x 10” 
drinking water, h. d., 4” x 394" x 5 
Alixeali Ves LOm 10” x 18” x 127 
oil transfer, v. s.. 8’ x 8” x 12” 
lubricating oil al 2 cooler, v. s., 
I 0” x 14” 

BHR H 

72.6 square feet 
Bro as ee 85 square feet 

t 

S 

Ss 

3,000 

1,000 gals. 

240 gals. 

1 hot 

” 

8” x 

I ice machine condenser circulating and 
2 brine circulating, h. d., 6” x 6” x 6” 
I centrifugal aux. Genres 10” suc- 

tion and discharge driven by 7” x 6” 
reciprocating engine 

2 main turbine- driven, centrifugal, Worth- 
ington double suction circulating. 

4 Radojet air pumps 
4 10 H. P. turbo-driven condensate pumps 

Electric Equipment 

Generators. ... Four 50-K. W. General Elec- 
tric, driven by Terry turbines 
One 5-K. W. emergency set, 
driven by gasoline engine 

Capacities 

Cargo Space 
Compartment Cubic Feet 
Eola PN OF Wes fepercousecrspels eretecePeyetstereterertaters 10,505 
Lower ‘tween Geeks IN@ WM sscconcvcc000c 6,699 
Upper ‘tween Ga INGhe le éoacccouadsGGS 8,135 
Shelter ’tween decks No. 1 .......-.--- 13,303 
Hold yNo: > 2 ek aches eae ee eeneem peer 21,553 
Lower ’tween decks No. 2 ......--.++--- 11,869 
Upper “tween decks No. 2 .............. 12,707 
Ibmerkcal WEA IO B ocesccooccacaoov000a 5,170 
1al@jkel IN@s B sooceccodooodo0dcu0en00K0acdHO 31,160 
Lower ’tween decks No. 3 .............. 16,670 
Upper “tween decks No. 3 ............. 16,929 
MrunkedwehatchwyNOwESmEeE eerie 6,460 
Jal@)bel INOS) Chi s0000000066000000060100.000000 38,345 
Lower ’tween decks No. 4 20,585 
Trunked hatch No. 4 ...... 11,300 
Isl) INGh. OO socooosuapoonoodaaDeo0b D000 44,120 
ieeralkecl Ina IN@ § sascoccovccca0cc0 23,275 
Fold) (No. G6) essence eee ener 35,889 
Lower ’tween decks No. 6 .............- 22,593 
iDepradkeal WEIN IN@ B cocacccoucdoddo0000 11,300 
EVOLANNOv ie ctetstete Sirois hetero eterrelonee ere 20,546 
Mower tween decks JNO: 7 see See clan 21,801 
Upper ’tween decks No. 7 .............-. 21,251 
Avvecialigers! Ingen IN@s ‘f cascoauncn00000000 6,175 
EVOL EINO MRS terrier mnie hier: 11,163 
Lower ’tween decks No. 8 ...........--- 18,752 
Upper ’tween decks No. 8 .............. 19,518 
iheaerliqacl Ineyen IN@s B cococo0cca00000000 6,175 
IsLNGMNCe  Goganobontand agen dUU OD Oao 6,380 
Lower, *tween decks No. 9.............-- 13,073 

Totaly otis cremains Ra eee ee 513,401 

Refrigerated Space 
Cubic 

Compartment Feet 
Meat cargo, port .......... AM aussie 4,032 

Tay S COMM NGOM socccooccaccs 6,021 
yen aml @BVB ococococcovdc0cous 665 
EMS lie ey eenev a cee oA NER eT 1,140 
ROUltEYye sete Gh hen CORE eeEeee 980 
Viewetables!. ae cies iste sne secure nite 1,405 

MOtalisSecha.c ak eee OOO 14,243 

Bunkers 
Compartment Cu. Ft. Tons 

ome jrcelke temlke soooacacccc0000 5,555 138.9 
No. 1 Dbl. bottom 12), & Shinooouen 1,244 31.1 
INGO ete ee pumne te, acres 3,288 82.2 
IN@® &  & ss  Peacod 5,791 144.8 
IN@ fe Ste sees 7,649 191.2 
ING © wo eM RA St OOONS 8,801 220.0 
No.6 “ fs Be fie a5 oo 10,088 250.9 
No.8 << s sx 9,956 248.9 
No.9 ‘ ‘ “ 5,789 144.7 
No. 10° “ of ss soo000 eet 63.5 
No. 24-28 deep tank Seuss ehe MEAT TN 25,090 627.2 
No. 28-32 HOMERED RS sonioiigond 25,264 631.6 

110,999 2775.0 
*40 cubic feet per ton; 42 gallons per barrel. 

Tanks 
7——Tons—, 

Compartment Cu. Ft. F. W. S. W. 
Fore peak tank ............ 5,555 158.7 
No. i Dbl. bottom P.& S. .. 1,244 35.5 
No. 2 Ss .- 3,288 93.9 
No 8B & ss fe oo byl 165.5 
No, 2G ‘ | 7,649: 218.5 
ING & & ss ss 8,801 251.4 
N@ @ & & ss 10,038 286.8 
W@ 8 & ES s 9,956 284.5 
NO 9 & <S sf 5,789 165.4 
No.10 “f SS <6 2,534 72.4 
INS pete Tet Go500 co00000 5,642 161.2 
No. 40 to 44 F. W. tank tetera 234.1 
No. 44 to 48 Ee Osada 143.9 
No. 33 to 36 Deep St tees 273.2 
GravityantankSmeertrleeiitentetters 6.3 6.7 

UNE Gogooooab0D000000 D 657.5 1,900.5 
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PASSENGER AND CARGO STEAMSHIP HAWKEYE STATE 
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which the ship was entered to the forward end of the 

shade deck house. This stairway is ornamented in gilt and 

decorated by two sea paintings. At the center is a gilt framed 

mirror surmounted by a fine Chelsea clock. 

STATEROOMS DE LUXE 

The twenty-nine staterooms on the shade deck are among 

the best on the ship. Each has a private bath, in most cases 

having both tub and shower. The staterooms side of the 

mahogany bathroom doors have full length mirrors. Two 

airports,in each room provide natural light. The furniture 

consists of two beds (one folding in behind a panel), a ma- 

hogany table, two mahognay bureaus, an upholstered settee 

berth and a wicker chair. The forward two of these rooms 

are exceptionally commodious. 

Ten passengers can be accommodated in the hospital on 

the starboard side at the after end of this house. 

There are three stairways from the shade deck up to the 

bridge deck. The forward one leads to the forward bridge 

deck house, which is given over to two private suites each ~ 

consisting of sitting room, bed room, bath, maid’s room and 

trunk room. The prevailing cream color is retained in these 

suites, brightened by window hangings and portieres of old 

rose. 
PusLic RooMs ON THE BRIDGE DECK 

The main stairway from the shade deck is between the 

engine and boiler casings and leads up to the bridge deck 

entrance hall, and beyond to the boat deck lobby and writing 

room. The arrangement of the bridge deck entrance forms an 

alcove on the starboard side and on the port side leads for- 

ward to the social hall and aft to the smoking room. 

The social hall is unsurpassed by any room on the ship, 

the cream finish being retained, properly relieved by gold 

leaf, and old rose and gilt window curtains of velvet. The 

chairs, sofas, tables, Brunswick talking machine and Stein- 

way grand piano are all of special design in black lacquer. 
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A fireplace and Wilton rug add to the warmth of this room. 
The smoking room is entered on the port side, and tapestry 

hangings and red and white rubber tile are combined with 
the prevailing cream color. The furniture is of mahogany 
upholstered in leather. The doors and windows at the after 
end open on to a sheltered veranda, while opposite these a 
fireplace is flanked by two well-stocked bookcases. Over 
the fireplace is a painting of a full rigged ship and another 
Chelsea clock. The bar room opens from the starboard side 
of this room. 

The main stairway continues on up to the boat deck under 
another gilded dome. The natural light possible for this 
dome shows off with fine effect the mural paintings at each 
end, one depicting the New York skyline from the Jersey 
side, the other being a tropical island scene. ‘The lobby at 
the head of this stairway forms part of the writing room on 
the starboard side. The chairs and tables are of mahogany, 
of special design. A well appointed stenographer’s desk and 
built-in book case complete the furnishings of this room. 
Directly forward of the writing room is a ladies’ rest room. 

THE TEA RoomM AN ATTRACTIVE FEATURE 

Double doors from both writing room and lobby lead aft 
into the tea room. The coloring of this room is a departure 
from the familiar cream, latticing of dark yellow being 
worked on a putty gray background. ‘The furniture is painted 
and decorated to match the architecture of the room and Eng- 
lish ivy clings to the latticing. Large sofas and a fireplace 
are attractive features of this room. 

The tea room is served from a pantry at the forward end 
of the boat deck lobby, and looks out at the after end on to 
another sheltered veranda, which is reached by double doors 
port and starboard. ‘The architectural features were origi- 
nated by the staff of the builder’s, The Bethlehem Shipbuild- 
ing Corporation, Ltd. The interior painting, decorating, 
carpets and rugs, hangings and specially designed furniture 
for the public rooms were furnished by Irving & Casson—A. 
H. Davenport Company, Boston, Mass. Mr. Carrol Bill, 
artist of this firm, is responsible for the mural paintings. 

In addition to the verandas opening from the smoking and 
tea rooms, which have been mentioned, exceptionally wide 
promenades flank the bridge deck protected abreast the social 
and entrance halls by sliding windows of the Laycock type. 
The boat deck house top aft of the engine hatch provides 
the largest unobstructed area on the ship and in good weather 
should prove extremely popular. Between the two bridge 
deck houses a canvas swimming pool can be erected for the 
enjoyment of passengers in suitable weather. Shuffle boards, 
deck quoits and a punching bag give the passengers addi- 
tional opportunity for outdoor exercise and recreation, and 
an electric player piano on the bridge deck will furnish dance 
music. 

A companionway from the shelter deck entrance lobby leads 
down to the first-class passengers’ baggage room in No. 5 
hold on the lower deck, where are also located the mail and 
specie rooms and a flour and cereal locker. 

THIRD-CLASS QUARTERS 

Accommodations for 300 steerage passengers are provided 
on the shelter and upper decks aft of bulkhead No. 48. 
These accommodations are divided into four compartments, 
with a pantry and all toilet and wash spaces on the shelter 
deck. 

All pipe berths and mess tables are portable so that these 
spaces can be readily converted into cargo holds. ‘This is 
being done by the Matson Navigation Company on the pres- 
ent cruise. 

The entrance to these quarters is from the after shade deck 
house, which contains the third-class galley and a large room 
for galley stores. 
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OFFICERS’ AND CREW’S QUARTERS 

All crew’s quarters are fitted with 11-inch tongued and ~ 
grooved cypress partitions and galvanized pipe berths. The 
seamen and petty officers are quartered on the upper deck 
around the trunked hatch to No. 4 hold. Waiters, musicians, 
etc., are accommodated on this deck over No. 5 hold. 

Abreast the boiler hatches the engine and fireroom crew 
are located on the port side and the stewards’ department 
on the starboard side. The different divisions of the crew 
have, each adjacent to their quarters, six messrooms on the 
upper deck. Each messroom has a steam table, tea and 
coffee urns and an icé chest. 

On the shelter deck forward of the first-class quarters, 
are staterooms for eleven more of the crew and three spare 
rooms. On this deck, in the first-class quarters, are two in- 
side staterooms for the stewardesses, and abreast the ma- 
chinery hatch on the starboard side are well appointed 
quarters for the engineer officers. The chief engineer’s office 
and stateroom are panelled in quartered white oak. 

The purser and chief steward are quartered at the forward 
end of the shade deck house and at the after end of this 
house on the port side is the doctor and crew’s hospital. 

The captain and chief officer are quartered in the forward 
boat deck house, which also contains an officers’ lobby and 
officers’ smoking room. These quarters are panelled in 
quartered white oak. A portable gangway over No. 5 hatch 
leads from these quarters aft to the forward end of the boat 
deck house, where are located the remaining officers’ quarters, 
the radio and battery rooms and the officers’ mess, which is 
also panelled in quartered white oak. The latter room accom- 
modates twenty at two tables with swivel oak chairs and, 
although having dumbwaiter service to first-class pantry, has 
its own sink, steam table and coffee urns. 

! 

GALLEY AND PANTRY EQUIPMENT 

The galley and pantry equipment on this ship are worthy 
of more than passing comment. The first-class pantry, just 
aft of the dining saloon on the port side, is equipped with an 
electric dishwashing machine, automatic egg boiler, electric 
roll warmer and toaster, 10-foot steam table and a smaller 
table. The wine room and cold service room open into this 
pantry. A dumb waiter serves the officers’ mess on the boat 
deck and the mess rooms for engineers and crew on the deck 
below. 

Aft of the pantry is the first-class galley and the bake 
shop with a dumbwaiter and companion hatch to reach the 
scullery, butcher shop, messrooms, storerooms and refrigera- 
tor spaces below. The oil-burning range has four fires and 
four ovens. ‘There are two electric bake ovens, a steam proof- 
ing oven, electric broiler, steam kettle, stock pot, electric 
vegetable parer and electric cake mixer. 

The third-class galley, in the aft shade deck house, has a 
coal-burning range, with large coal box in the galley store- 
room on the port side of this house. 

Carco HANDLING EQUIPMENT 

The detailed description which has been given of the elab- 
orate accommodations for passengers on this vessel should 
not allow the fact to be lost sight of that this ship is primarily 
a cargo carrying vessel, having a capacity of about 8,000 
tons of cargo in the holds. The facilities providing for ex- 
peditious loading and unloading of this cargo are unusually 
complete, the absurdity of combining the speed of this ship 
with long periods of lost time for cargo handling being kept 
in. mind. 

HEATING AND VENTILATION 
Details of the cargo booms, winches, windlass, steering gear 

and other deck machinery, including the life saving equip- 
ment, will be found on page 190. 

Throughout the first-class quarters, heating and ventilating 
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are accomplished to a great extent by a combined thermotank 
system, using Sturtevant blowers and Schutte-Koerting 
thermotanks. The same system is used for the third-class 
quarters. 

The capacity of this system is designed to heat all public 
rooms to /O degrees F., and is also capable of delivering cold 
air when desired. In the staterooms, this system is to heat 
to 50 degrees F., and electric heaters concealed behind grills 
may be used to make up the deficiency when required. 

inmidlees passages, public toilet spaces and all crew 
spaces are heated by steam radiators. Ample natural ventila- 
tion is supplied for the cargo holds by means of cowl vents. 

In addition to the usual natural ventilation for the engine 
room, two 2,400 cubic feet per minute blowers supply air 
to the engineers’ workshop, motor generator room, and refrig- 
erating machinery room, which are located on flats under the 
upper deck. 

The hot fresh water system is so arranged as to keep the 
water constantly circulating through the pipes, a small auto- 
matically controlled pump in the engine room returning the 
water to the hot fresh water tank in the boiler casing. Hot 
fresh water is supplied to first-class passengers’ showers and 
lavatories and officers’ lavatories. Hot salt water is supplied 
to first-class passengers’ bath tubs, officers’ and crew’s show- 
ers, and slop sinks. Cold fresh water is supplied to first-class 
passenger showers and lavatories, officers’ lavatories and 
sinks in third-class quarters. Cold salt water is supplied 
to first-class passengers’ tubs, officers’ and crew’s showers, 
crew and third-class lavatories. 

Ice water is piped to the crew’s and officers’ mess rooms 
and to six white metal drinking fountains in the first-class 
lobbies. 

The plumbing throughout is of first quality and many of 
the fixtures are of special design, all being supplied by A. 
B. Sands and Son Company, New York. 

REFRIGERATING PLANT 

The refrigerating plant is located on a flat on the starboard 
side of the engine room and is supplied complete by the 
York Manufacturing Company, York, Pa. There are two 
fifteen-ton twin cylinder CO, machines, with all necessary 
pumps, coolers, etc. On the upper deck is an ice-making 
machine with a capacity of 1,000 pounds of ice per day. 

The ship’s meat rooms are located on the upper deck over 
hold No. 6, and are cork insulated with tile flooring. The 
cargo meat room of 4,032 cubic feet capacity is on the port 
side, and two provision meat rooms contain 6,021 cubic feet. 
In addition are the following cold storage spaces: Butter 
and eggs, 665 cubic feet; fish, 1,140 cubic feet; poultry, 980 
cubic feet; vegetables, 1,405 cubic feet. In addition to the 
upper deck cold storage spaces, large built-in refrigerators in 
the first-class pantry, wine room and bar room are also cooled 
by brine pipes from the refrigerating plant. 

A modern laundry on the port side of the upper deck con- 
tains a motor-driven washing machine, extractor, flat ironer, 
and tumbler dryer, and an electric skirt iron table. This 
outfit was supplied by the Troy Laundry Machine Company, 
INR, ING WY 

The Rich fire extinguishing system is installed in the cargo 
holds, with detector cabinet in the pilot house and two control 
cabinets on the shade deck. ‘The first-class staterooms and 
crew spaces are protected by the Aero fire alarm system, 
with indicators in engine room and pilot house. 

Pneumercators are installed in the wing fuel oil tanks 
abreast the boiler rooms and an automatic alarm indicates 
when these tanks are filled. 

ELECTRIC PLANT 

The electrical equipment on this ship is supplied from four 
50 kilowatt, 115-volt compound wound General Electric 
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Company generators, driven by Terry steam turbines, and 
operating at 250 pounds steam pressure. A 5-kilowatt gaso- 
line engine-driven emergency generator set is located in a 
house on the starboard side of the boat deck house top. 

The main switchboard, of 7 panels, is of Bethlehem manu- 
facture and contains all the necessary switches and apparatus 
for control of the generators and distribution of ship’s service. 
Approximately 1,800 lights are installed on the ship. Cargo 
lights are located on brackets on each side of each kingpost, 
and twelve cluster lights of six lamps each are provided for 
the holds. 

A Sperry gyro compass outfit is installed, with a master 
compass on the upper deck connected to three steering re- 
peaters and two peloruses. 

| 

PROPELLING MACHINERY 
The two main driving units consist of Curtis marine type 

impulse turbines made at the Fore River Plant of the Bethle- 
hem Shipbuilding Corporation, Ltd., operating through a 
two-pinion single-reduction gear supplied by the Falk Com- 
pany, Milwaukee,-Wis. One pinion connects to the high 
pressure turbine through a flexible pin coupling and the 
other pinion connects to the low pressure and reverse tur- 
bines, which are built into the same casing, in like manner. 
When thé throttle is provided with steam at 250 pounds gage 
and 75 degrees F. superheat and a vacuum of 28 inches is 
maintained in the low pressure turbine exhaust, this unit will 
develop over 6,000 shaft horsepower at 125 revolutions per 
minute, and consume 10 pounds of steam per shaft horse- 
power per hour. 

THE TURBINES 
The turbines are of the multi-stage impulse type and are 

made up of a number of wheels, each running in a separate 
compartment. The clearances between the stationary and 
moving parts are made large enough to avoid all danger of 
their striking and without loss of efficiency. Leakage of steam 
between the diaphragm and shaft is prevented by the use of 
labyrinth packing rings of soft composition. 

The high pressure turbine, which consists of one two-row 
stage and eleven single-row stages, measures 6 feet 314 inches 
between centers of bearings and has a maximum diameter 
of 5 feet 3 inches. The low pressure turbine has seven single- 
row stages and the reverse turbine has two two-row stages. 
These two turbines have a common casing and shaft. Their 
combined length between bearing centers is 6 feet 514 inches 
and their maximum width measures 8 feet 4 inches. 

Each turbine casing is divided into four sections by a hori- 
zontal and a vertical joint; which are carefully machined and 
scraped and made up without packing. Cast steel is used 
in the steam inlet end of the high pressure turbine to with- 
stand the high steam pressure and superheat in the steam 
chest, which is in the upper half, without excessive weight. 
The other casings are made as light as practical, of close 
grained cast iron, and are heavily ribbed for strength. 

Thirty percent of the first stage ahead steam nozzles are 
controlled by two valves built into the steam chest. The 
operation of these valves maintains greater efficiency at low 
speeds. ‘The astern steam chest is contained in the upper half 
of the back end of the low pressure casing and is made strong 
enough for full boiler pressure by increasing the wall thick- 
ness above the rest of the casing. 

In order to secure the best possible alinement and to render 
the casings as rigid as possible the bearing pedestals have 
been made as part of the lower half casings. Ample open- 
ings are provided for steam inlets to all the steam chests and 
for the exhausts from both casings, and drain connections 
are provided wherever necessary. 

The nozzles are of two styles, the machined and the cast-in. 
The first stage high pressure and astern nozzles are expand- 
ing nozzles of the machined type and are made by drilling 
and reaming holes at the proper angle and correct location in 
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monel metal plates, bolted to the steam chests. The other 
stage nozzles, which, excepting the second stage astern, are 
non-expanding, are cored openings in the cast-iron dia- 
phragms or nozzle plates with nickel steel blades cast in at 
the best angle and distance to divide them into correctly 
formed nozzles. All cast-in nozzles are filed smooth and 
carefully to size for high efficiency. 

The diaphragms which form the walls of the stage com- 
partments are made of close grained cast iron properly de- 
signed to withstand the pressure difference between the adja: 
cent stages. 

The turbine wheels are high grade open hearth steel 
forgings carefully designed for low stresses and smoothly 
finished to reduce the windage losses. They are shrunk on 
the shaft and are also keyed with steel keys and are grooved 
at the periphery to take the blade roots. Vent holes in webs 
are provided to overcome slight unbalance in steam pressure 
between front and back of wheel. 

The turbine shafts are accurately machined steel forgings 
so proportioned that their critical speeds are well above 
the running speeds. They are fitted with removable labyrinth 
packing sleeves, thrust collars, squealer rings, worms for 
governor drive, and keys for the wheels and couplings. 

The turbine buckets are made of non-corrosive material, 
capable of withstanding exceptionally high stresses. Each 
bucket is made true to gage, having a dovetail shaped root 
which fits accurately into a channel of the same section, ma- 
chined in the rim of the wheel. A shroud ring is riveted to 
the outer ends of the buckets, and made 1 /32-inch wider than 
the bucket section, this excess being all on the steam inlet 
side of the bucket. The stationary intermediate buckets be- 
tween two moving rows of the double row wheels are made 
and assembled in a similar manner to the buckets of the 
wheels. 

The turbine bearings are 7 inches by 9 inches of the shell 
type. They are of cast-iron lined, with high grade babbitt 
metal bored and scraped to size. The shells are of spherical 
form split for easy removal and supplied with large oil con- 
nections. The thrust bearing and squealer ring housings 
are cast with the forward bearing shells for easy alinement, 
and composition packing rings are fitted to the bearings and 
their cast iron covers to prevent loss of oil. 

Between the ends of the turbine casings and shafts, the 
steam packing and sealing stuffing boxes are of the labyrinth 
type and consist of soft composition rings, which fit snugly 
to labyrinth sleeves shrunk on the shafts. 

Double thrust bearings of the Kingsbury type are fitted to 
the forward ends of the turbine and reduction gear shafts. 
They take the unbalanced turbine or propeller thrusts in 
both directions. These bearings are of steel with composition 
shoes and are plentifully supplied with oil under pressure. 

Brass squealer rings made in halves are fitted into grooves 
provided in the forward bearing shells of each turbine to 
give warning when the wheel clearances become too small. 

The turbine micrometer is located at the end of each tur- 
bine shaft accurately to check the blade clearances. This 
consists of a steel pin operated by a lever which moves over a 
graduated scale and by which it is moved up until it touches 
the end of the shaft. ; 

A pin coupling transmits power between each turbine and 
its reduction gear pinion. A flange is carried on each of 
the adjacent ends of these shafts. Twelve hardened steel pins 
are firmly bolted into one of these flanges and are inserted 
into holes in the other flange. 

The turning gear consists of a removable ratchet wrench 
which fits the squared end of the reduction gear pinion 
shaft. 

GOVERNORS 
Constant acting, non-tripping speed control governors 

are mounted at the forward end of each turbine, and are 
driven by steel worms on the turbine shafts. These gov- 
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ernors, which are of the centrifugal type, operate pilot valves 
which regulate the main steam governor. Easy and rapid 
operation is secured by ball bearings, excellent: lubrication 
and light moving parts. The governor valve is of cast steel 
with a monel metal valve disk and seat. 

The cross connection pipes between the turbines are of 
copper and are provided with valves so that in normal opera- 
tion the high pressure turbine exhausts into the steam inlet 
end of the low pressure turbine. In case of accident to the 
low pressure turbine, the high pressure turbine can exhaust 
direct to the main condenser. Provision is also made so 
that in case of accident to the high pressure turbine steam 
from the main steam line can be directed into the low pressure 
turbine. 

Lagging of magnesia blocks held in place with wire and 
covered with sheet steel plates is used on the high pressure 
turbine and the high pressure ends of the low pressure turbine 
to minimize the radiation losses. The horizontal casing 
joints are fitted with removable plates and bags of magnesia 
are used instead of the blocks to facilitate overhauling. 

MANEUVERING VALVES 
The maneuvering valves are of the quick operating, bal- 

anced, single port type and both ahead and astern valves are 
operated by the same handwheel. When the operating hand- 
wheel is in mid-position both valves are closed. The ahead 
throttle valve is opened by turning the handwheel to the left 
and the astern throttle valve by turning the handwheel to 
the right. The handwheel must always be brought back to 
neutral position in closing one valve and opening the other, so 
that both valves cannot be open at the same time. The maneu- 
vering valve body is of cast steel and the valve disks and 
seats are of monel metal to withstand the high pressure and 
superheat. 

A cast steel steam strainer with a removable monel metal 
basket is placed in-the main steam line just before the gov- 
ernor valve to prevent any foreign material entering the tur- 
bine. 

REDUCTION GEARS 
The reduction gears are of single reduction, double herring- 

bone type with the gear and two pinions all in one horizontal 
plane. The gears are of cast steel, split horizontally at the 
hub to eliminate shrinkage strains. The rims, arms and hubs 
are cast in one piece and carefully annealed and machined. 
They are firmly secured to the shaft to insure accurate aline- 
ment. The gear shafts are steel forgings supported by two 
bearings of the shell type, lined with babbitt metal and 
are each fitted with a removable thrust bearing collar at 
the forward end. 

The pinions are of chrome nickel steel accurately machined 
and are each supported by three bearings of the babbitt-lined 
shell type. They are carefully proportioned to secure equal 
distribution of tooth pressure by minimizing the cross bending 
and torsional deflection. 

The cast-iron frame has been carefully shaped and ribbed 
to secure rigidity and reduce vibration and noise. The oil 
pans below the gears are of cast iron and the gear case Covers 
are of sheet steel suitably lined to reduce noise. Hand 
holes are provided for access to the pinions and gears and for 
observing the lubrication. 

LUBRICATING SYSTEM 
The gears and pinions, when running either ahead or 

astern, are lubricated at their points of contact by sheets of 
oil sprayed from oil sprays. The sprays are connected to 
an external manifold and may be removed together with the 
manifold, for cleaning, without lifting the gear case cover. 
The astern sprays are controlled by valves so that they may 
be cut off at all times except when ship is maneuvering. 

All parts of the turbines and reduction gears requiring 
(Continued on page 211.) 



Fig. 1.—Music Saloon, Looking Aft, on S. S. Naldera 

The P. and O. Liner Naldera 
New Passenger and Mail Steamer Built by Messrs. 
Caird & Company for India and Australian Service 

HE steamship Naldera, which was designed and built 
by Messrs. Caird & Company, Limited, Greenock, 

Scotland, for the passenger and mail service to India and 
Australia of the Peninsular & Oriental Steam Navigation 
Company, is one of the largest and most modern units of the 
fleet of that company. Her keel was laid in 1914, but con- 
struction was suspended on account of the war. Two years 
later work was resumed and she was launched in December, 
1917. The vessel was first completed as a cargo carrier in 
1918, and afterwards fitted out as a troopship and armed 
cruiser, but was never used for either of these services. After 
the conclusion of the armistice she was restored to her owners 
for completion along the lines originally intended. She was 
completed early in 1920 and made her maiden voyage in 
April of that year. 

Of the three-stack cruiser stern type, the Naldera is de- 
signed for a speed of 181% knots. Five of her decks, viz., the 
orlop, lower, main, upper and hurricane decks, extend the full 
length of the ship, while above these are the promenade and 
boat decks, each of which has a length of 440 feet and pro- 
jects 2 feet 6 inches beyond the molded breadth of the vessel, 
as shown on the midship section. This provides additional 
Space for promenades. Expansion joints are provided amid- 
ships in these two decks. 

Accommodations are provided for first and second class 
passengers only. Most of the accommodations are in one, 
two, three and four berth staterooms, with a few special suites | 
consisting of sitting room, bedroom and bath. All state- 
rooms have lavatories with running water. 

Two electric lifts are provided forward, which operate be- 
tween the main and promenade decks, with landings at the 
intermediate decks. 

On the main deck are the first and second class dining 
saloons and galleys, and some second class staterooms. First 

and second class staterooms occupy the greater part of the 
upper deck. On the hurricane deck are first class staterooms 
and the second class smoking room and music room. On the 
promenade deck are the gymnasium, first class music room, 
companion and divan, smoking room and verandas, and also 
some first class staterooms. Officers’ quarters are provided 
on the boat deck. Some unusual features of these quarters 
are the veranda, promenade and smoking room provided for 
the engineer officers. 

Cargo is carried in four holds forward and two holds aft. 
Two of the forward holds are fitted for carrying refrigerated 
cargo. Space is provided aft for mail and baggage. The 
cargo is handled entirely by hydraulic cranes, the power for 
which is furnished by a pump and hydraulic accumulator in 
the engine room. 

The vessel is driven by two quadruple expansion reciprocat- 
ing engines. Steam is supplied by ten coal-burning Scotch 
boilers operating under the Howden system of forced draft. 
The ashes are discharged through the bottom of the ship by 
two Stone hydraulic ash expellers. An ash hoist is also pro- 
vided in each boiler room. 

The electric generating plant consists of six compound en- 
gines, driving generators having a total output of 280 kilo- 
watts at 105 volts. The electric installation includes some 
3,000 lamps and over 800 cabin fans, as well as electrically 
operated lifts, galley machinery and gymnasium appliances. 
A 15-kilowatt oil engine driven emergency generating set is 
fitted on the promenade deck. 

The Naldera is now operating between England and India 
and Australia and is giving excellent service. A sister ship, 
the Narkunda, has been completed at the Belfast yard of 
Harland & Wolff and will also operate between England and 
the British colonies of the southern hemisphere, carrying pas- 
sengers, cargo and mail. 



Marcu, 1921 

> 
yO 

ROY A a 

OS RN . SORRY << KE PK 
—— —_—aa 

OS 
NSS 

< e ee 
SGN 

Ss 

DLT 

Sy 

\ 
Ne 

© » 
« 

Fig. 3—Main Lobby, Looking Aft 



Marcu, Io2t MARINE ENGINEERING 

< 

~~ 

SS 
\N 
SS 

\\\ 
NS RUN SS; 

FSS aN ERR 
AS . OS 
SS S 

ROC 
PSNR 

RX 

A teen 

a 

Fig. 5.—First Class Dining Saloon, Looking Forward 



DIOPPN 
°S 

“S 
‘SURIq 

Y
o
 

pue 
syyorg—g 

B1y 
UbAIT 

pub 
oubukg 

wooy 
Kiuiog 

M930) 
|= AG

V
N
A
W
O
U
d
 

uollledug) 
UoojEs 

4S} 
LUlop 

UOlsuodyg. 
2109 

buz, 
 auabiall7 

—Buiyollg {sf 
$psoMefg 

“Uy, Butyous 
pug 4ar0 

£YbY/KYS 

P
i
p
e
d
 

#5
) 

£2
7 

F 
I 

n
a
 

va
 

LU
NI

SB
UL

KD
\ 

/ 
f
 

yo
pu

bs
a 

17
! 

wo
g!
 

f
 

S
f
 

YB
Yh
YS
 

wo
oy
 

as
hy
 

Js
/.
-l
{2
> 

O88
 

v0
 

38
 

<<
 

pa
? 

(g
ee
se
 

p
e
e
d
 

fe
 

<
 

| 
a 

YH
 

E
S
L
 

of
f 

e
a
e
 

=
 

[ 
ry
 

ba
l 

Ls
 

i 
la
o 

$8
 

88
 

‘ 
| 

ss
pd
uo
y 

@i
k 

Ay
pu

no
] 

Y
Y
 

27
 

4a
n0

 
£Y
BY
AY
S 

1
a
 

Tm] \ 

\ \ \ 

H4l] WL22/J/ 
wooy ashy puZ 

sano 
fybYKYS 

J 
Keljoy pug op ¥27 

BUT HSSY 
---siayoo7 

39qlda 
ONIVOIAYN§ 

120 210bIPhY. 
432180 He, 

r
a
h
 

Uf 
2
 
4
 

NoMsiofS 
} 

M4, 
. 

bujoy, y
 
s
 
AT 

Jano 
LYBI{hYS 

yoaa 
Lvoe 

21
09
0 

{Y
OY
UA
YS
 

\ 
Bua 

is
IE

) 
/
 

w
l
o
o
y
 

\
 

f
u
i
o
p
 

_4
ay

20
7 

b
u
y
 

P
S
S
 

4
5
/
 

P
Y
 

G
-
-
~
 

A
B
N
)
 

Ja
l)
 

42
dN

S.
 

Bu
y 

Bu
e.
 

N
 

A
y
u
 

\ 
“S
IO
UZ
—\
 

(
 

)
)
 

< 
- 

: 
a 

Q/
bl

ll
ay

, 

aS
NO

Y 
[2

24
4 

—
—
 

an
 

Lo
p!
ds
0H
 

| 
aKYoE 

spleyjog 
a
u
s
)
 

| 
00g 2

2
M
 

ynouply |B 

Lo
 

Yy
eg
 

apblalliolf 
|} 

7" 
s1aallbuz 

y
i
 

1 1 1 1 t 1 1 

I 
i 

pL 
ee) 

: 
1 

; 
r 

: 
t 

; 
: 

Uooy 
2ISNy 

puz 
[24 

Ea 
S
a
i
 

\ 
1 

' 
: 

FO 
mol 

Ny 
\ 

Wy 
BUIYOWUS 

puz 
g 

a
u
n
 

ynoiphy 
i} 

\#I 
—\ wooy 

V
 

pucyog poog 
| 

#P0gaT 
| 

Bug} 
Buy 

wooy 
aio 

yybytys 
1270 #HOUMS 

t
T
 
22/7 

SUYO 
PUL 

I
p
 LOY 

\suopoiadg 
=
 fYbYAYS 

=
 2/nbIphy 

|} 
4040W 

bug 
Ply 

a
e
 i
s
 

We 
< 

4 
‘ 

!
 

' 

L
o
y
 
Ug 

y
d
s
 

e
e
 i
e
 “ Z 

AUD 
‘Bug sadng 

s
a
t
h
 
r
h
 

T
T
 

i 
C
O
A
T
 
C
O
A
I
T
T
T
 
I
M
I
 

T
T
T
 
T
A
T
A
 

T
T
A
 
T
a
y
 

H
A
T
E
 

i 
—
 

PTT 
U
M
 

O
n
 
oU O

L
 

T
T
 

FROUGIRANEO ARE HHGRE GR aaaubunuaaduestuei e
e
e
 eUEAGEOGHRED t

e
}
 

OGOUDOSUOSOOOOEHOHE E
S
T
E
D
 TOOONOOATLOLOQONLEFHLUEHEEULEOSOUzEUULUO 

I REEERREGRESSSSOESSS 
O
E
 

U
O
T
E
 

|
 

i 
i
 ay
 
|
 P
A
E
 

2 ON 
P/OH 

0610) 
| £ ON p/oH 

ob10)| 
wooy 

4a/log 
| 

Wiooy 
J
a
j
i
o
g
 _
 ties _ 

W
0
o
y
 

_ O
u
t
 

A
 
L
e
y
t
e
)
 

_ 
O
U
 
P
I
C
H
 a
 WD
)
 2
 

=
|
 

(
2
.
0
8
1
0
)
 
P
I
C
O
)
 
S
E
S
 
p
o
n
 
e
e
 

| 
)
 

T
 

+
 

e
S
 

tee a
l
s
 

e
c
 

ee. 
[peed 

pera 
Sart 

eet 
T
E
E
 
N
r
 

r
 fo 
n
e
 

ee 
|
 e
e
 

Pp i
 

q
o
s
c
d
l
o
c
m
e
c
e
m
r
e
n
s
c
o
n
 
ML osaao 

s
o
c
]
 

ee 
e
e
 

et 
a
s
 
— 
P
U
L
 L
O
L
 p
e
,
 

p
e
e
 
a
e
 

i 
(eS S
S
S
 

|
 e
e
 

, 
a
T
 

a
t
 

H 



DIOPIPN 
*S *S ‘sued 

2
Q
—
L
 

BLY 
SIAGLUBY) .

 
aSINY 

S
e
s
 

M
e
 o
s
:
 

aM _ 

JayI0] 
_a40f$ 

se 
a
e
 

AMON 
S
e
a
 

E
S
 

WDD 
” 

E 
r 

/2}] 
108, 

=
 

o
s
 

&
 

p=) 

G
u
a
y
 

W00H 
29/4_ _— _

 a
 

au0}S e
i
s
 
boy 

Ot) 
S
s
 

. n
e
e
 

F
a
n
e
 i
?
 A 

S
S
S
 

a 
r
a
 

y93d 
d01u0 

bung 
jol2ads 404 

a
 

aoods 
*M 

ayoys 22) 

daquial{) 
papojnsuy 

Q
n
 

dayung 
[009 

N
M
 

e
a
l
 
a
M
 
O
E
 

a
n
 

COySyviO/ 
M
G
 
M
l
 
L
i
 

=
>
 

{uel 
Modo) 

pot 
|
 

|
 dooybuinss, 

YAH) 
reypy 

o
u
i
 
|
 
7
7
 

=== 
aM 

1
0
a
)
 busaafsS 

s1aeu/bBUZ 

2/019 
papuog 

wuoqyabpbbhog mi 

L 

_ AfOlbLD] 

w
o
o
y
 

/a//og 
wooy 

aluibu. 
o
 

Sp 
“[eUiyoen. buiposabltay 

B1045 AF1-“{ 
>
 

T
o
y
 207 $84 f 0) 

U
E
 

}
-
S
L
0
{
B
1
0
0
B
A
T
 

(21018 
Jaquioy, 

SUIDMS{D0g 
a
r
a
 
D
R
E
D
,
 

BiLlay 
Of 2b0sS04 

4 
/ 

HOLS 
4/NG 

W
R
 

4s0g 
a
e
)
 

! 

e
e
 
a
e
 
e
e
e
 
a
t
 a
e
 

waulpug’ 
e
e
 

: 
gi 

7B] 
Ja4007 

BOG. 
Kaa=------—- = 

e
e
e
 
P
a
p
e
r
t
 

oe 
_
 
t
a
 
T
a
x
 
Ne m

e
a
n
e
r
 

44.09, 40g 
aM 

uo0jos Buuig 
ae 

soays das, 
a
 

L
E
T
H
E
)
 
P
E
E
 
(
L
E
S
 

uoojps 
ladaayaroj$ 

UbUDg~. 
\IM:409 Dp

 
id) 100)s |” 

i
 a
 
S
i
a
n
 ; “UOO/PS yud O

N
 

s 
SSO 

pul) 
AMY2LPH 

I
M
 

9
 6
 6 (

a
e
 

o
m
 

isiayog) 

990000000 

900000000 

THe Hinirias a 

3 

13) 
3 
Da 

p3U8 

| 

bs 

1% 

a
e
 

C
E
E
S
 

T
A
S
 

GM 
7IM 

=
a
 
g
 

B
e
 

S
F
 H S

e
 

Uae 

e
e
 
a
e
 ee . a

e
 

=! 
a
 

7 
p
e
s
 

agoooooonnoo;;so0000 
|
 

T= 
-== 

3 

SYpPH Taiog 
GaToP 

i
 poaoTTODSUT 

G
H
D
 

R
Y
 

ram, > 
4408 

o
t
h
 A
 

: 
A
e
 

. 
sy 

as 5 
tro 0y Buk iq 

7 
; 

yuedioy’ 
e
h
 

; a
r
 l
i
l
 |
 L
U
 
|
 f 
b
e
 

i e
e
e
 
r
e
 

g 
ar 

u
l
l
 

OM) 
t
a
 

E
S
 

par 
ab LB 

ra 
ellie 

Ve] 
z 

S1afSbyf J24J0NO 
Of 

S
y
)
 

g
y
 

ory b
u
g
 
SSO/Jys/” 

To0g 
b
b
y
)
 

Ns 
e
a
l
 

a
 
W
e
d
 
a
r
e
 
a
y
 

: 
a
e
 

V 
ous! 

aM) 
c
e
l
e
 
a
r
t
h
 

O
H
 
e
S
 
u
l
 a
 

‘YILOH 
, bx
e
m
m
e
s
e
 

A10f0A0] 
SploMajs, 

| 210 f6-U1p20/] 
~ 
mooy buyuiigy 

4429 $429/ 
(4ay20] 

aM? 
Shee e

 
siayyng: j

y
 yfog 

=
~
 ~~~ S

4
2
9
 pud A
,
 

j8d4 , uoupdwo) 
a
e
s
 

4
9
3
0
 

NIVW 

sassby 
abobb 

Mauibesh, 
\
 ij 

Saipoy, 
4peg 

Jayaop Aupuoyyp}s, B
d
 sy
 * 

SSOI9 /IM 
fol4aansof 

og a
 
a
 

i
M
 

doys 
s1aq1bg 

dosuedsiq 
e
a
n
 

salpoyn,2 

, S
i
 e
e
u
 A
I
T
 

N
N
 
=
 
Faille 

P
H
A
N
 

ALA 
Ali 

lelle 
-
 

xy 
H
E
 e
s
 

reli 
zilzijziizyyzt) 

Br] 
zl 

2 
42 |

 Z||zZ|| 
2 

J
A
S
 S| 

A 
¥ 

BPM 
gl 

ollel 
le 

Wellcoa> 
== 

hog 

ae 
ee 

Hes: 
, 

/ 
S18 |
 Nai 

f 
ballkay 

—
—
 

e
s
 

ST 
Veal 

ict 
oppetbervs(teleeleeleelbeveels 

SkPME 
PL) 

see 
|Pe 

lee ee 
pe] 

|S 
efbelbe 

tbe 
Teel 

bes” 
|Sh8 

tase" 
(fete 

Me Mgucg.y 
27977 

SO 
EE 

iy x
 ad 

VE 
De 

: 
Be 

¢ 
/ 

M00/BS 
\ 

L
A
 

uC 
By 

¥ 

<a 
Rmna 

pam, 
PSH 

| 
beams 

b
u
 
7 

i
 

EOP 
Tal 

ibe 
e
e
 

Pap 
agtee abossaty 

L
o
v
e
t
t
 

= 
Se 

d
e
 

S
s
 a
e
 = 
1009: e

e
 

all 
M 

Z 
A 
e
e
e
}
 
n
=
 

T
o
p
e
 
S
h
 

4 
a
t
 

A
S
 Ze 

e
t
t
 
A
T
A
L
Z
P
A
 
yapoy aurbuz 

i 
wooy| 

_|abobbog| 
\'z 

A 
Te 

i 
dpsby 

fi 

f
f
 

S
e
 

U
i
 

\
 
£
 

g
 

1 
' 

D 
T
A
G
 

r 
"
 

; 
ef 

yl 
[ 

q 
Z
l
 

ieee 
Sa 

8 
Ge 

aires 
|pzi pale 

|palie| 
pz 

iL 
w
r
 edpelpelpedperbe] 

foibelpelbelbz 
[pzlbelb2|b2 |

b
 Zl 

be 
s 

W
g
 

svajuedin) 
OM Oye a

a
 
22h) 

2] 
zit zif 

yl zi] 
zleve 

e
s
 

elfzh{lizi 
lH 

zil 
#l/LellelfelleleleN2li2i[zi2l 

e
s
a
?
 

zs 
H
E
 

sassapipMalcp/ 
SSI? 

d
d
 

POM 
A
y
u
 

~-<9y 
Y
B
 

Kayeg,” 
yo, 

Tol.ppouiluorsyiU00/b 
Toy 

abbbbLY 
voyypouuoyy ¥

4
9
3
0
 
Y
s
d
d
n
 

ares e
e
,
 

ye m
e
e
r
 

4@4207 Wau] 
L
e
 
a
e
 

qi Sompnyzg V
E
T
 

#429, 
Ja201 ¥8'T seipo} 

fororpgsonmnen 
es 

Go 
houbilig 

--— 
Wopoegiye 

ear 

Jayolpposp 
sejuadipy! 

i
 M
A
D
)
 D
 

gyansphy 
i
e
d
 

De e
t
 

SL 
e
e
 
e
e
 

aus) 
2/NeIphy 

Uoy Lypune7 
p
y
 
i
c
e
 
_--Aupuinny 

aubtys042uy, 
/
\
@
 

//uogns buwigsano yay 
o
s
 
ysog, Yepoy sajog 

ym, 
Hes 

T
E
E
S
 

C
E
D
 s
r
o
]
 

Di POH, j
e
t
 2
p
)
 

uiooy Buyous 
EEN 

z 
N
n
 

i
 

5 
\ 

00, 

co 
ee 

| 
aL, 

my C
O
R
 

U
U
 ERE Ga U

E
E
E
 

[
g
o
t
a
 
oo 

Y
b
}
 

| 
sepo7 4

.
 

Foe vor 

t7\ 
_
 {i 

<
a
 

j
a
l
 reer ge 

fig ee 

ae 

A 

APALI 

B
Y
 

“
Y
R
 
1
 
u
e
 

a
i
 

, 

| 
ei 
o
a
 

a
.
 Be gat 

\
 L
A
L
 

Wi e
v
a
 p
n
e
n
p
a
d
e
 
I
e
 zf ef 2 

a
i
e
c
e
 

S
e
 

atte 
(
e
e
 

S
\
N
 

e
a
 
C
L
A
 

OM! 
Y
o
g
 
sjuan 

/sapoy’ 
yoy’ g

d
f
 
|
 Y
e
 
B
p
o
 
E
T
 

X
 

ff 
S
a
 

En 
W
o
e
 

i
 

- 
~
N
 

tf) 
S
e
s
a
o
a
o
a
o
 
=
F
 
a
e
d
 

<
=
 
e
S
 

E
S
 

E
S
 
S
e
)
 

7 
La, 

‘amon 
sly 

Wb. 

M
i
 

ypby! 
Aijuiog sajpoy 

Aaijegjsiij op 
97 

Fajen PuZ 
Of 

87 
* J
A
S
I
T
M
Y
 

aubL) C
a
v
e
y
 

4oojes pu2 
Kpundye 

a
t
e
y
 

ba 

S1
10
 

of
 

97
 

UO
YB
PO
UL
IO
I2
y 

UO
OI
OS
<)
->
| 

M9
39

0 
IJ

NV
II

NY
NH

 



Peninsular and Oriental Liner Naldera 
General Information 

Service: Passenger and freight, Eng- 
land to India and Australia. 

Builder: Messrs. Caird & Company, 
Greenock, Scotland. 

Owner: Peninsular and Oriental Steam 
Navigation Company, Lon- 
don, Eng. 

Characteristics 

Lenin, OeRll ooocecccqc0o000000c 605 feet 
ILemeqin, 18, 12 cooooqgo000000006000 581 feet 
XEN, TAG 5 ooccc0cd900090000000 67 feet 
Depth, molded, to upper deck...... 40 feet 

9 inches 
Depth, keel to navigating bridge....77 feet 
Drake, Ikogyeleal oocococ006 29 feet 634 inches 
ID PATHE, IBIME 5 00000000000000000000000000000 
IBY COSIGNE oocoa00000000000000000006 
Midship section coefficient .............--- 
IL@ MURR! GOSH A!E oo000d000000000000¢ 
Syneaal, iloniclacl, sevotiS. 66 000000000000000 18% 
Cruising radius, nautical miles............. 
IBTRAMEBVIONE?  5.00.6000000000000000000 Transverse 
(CIES eranes came dtnodace jacobnnDooase. 

Tonnages 
(In tons of 2,240 pounds) 

AV GAN OF lel, c500000000000000009040000 
**Weight of propelling machinery........-. 
Deadweight capacity, 7.........-...-...-.- 
IDG DIEXESTNSNE 5 500000006000000000000000006 

(In tons of, 100 cubic feet) 
GROGS WABISISE o6000000000000000000 15,925 
INGE GRAEEREP 9 00000000000000000006 

* Weight of hull includes hull proper, hull 
fittings, equipment and outfit. 

** Weight of propelling machinery includes en- 
gines, boilers (wet), shafting, propellers and ma- 
chinery space auxiliaries. 

Canal Ratings 
(In tons of 100 cubic feet) 

Suez 

Complement 
IDGOR Oi saooa56cv00c0a 0b G0005000 00008 
Deck crew 
IDyaKAKESSE OWES o000009000000000000000000 
Engineer crew 
Purser’s and steward’s department........ 

Total officers and crew.......... 462 
Binst=-classmpassen essere ister 426 
Second-classispassencvensmerreereierioe 247 

Motalapassencersmeeee nee ee iOS 
shotalacomplementierreneracer tier 1,135 

Handling Equipment 
No. Type Capacity Length 

Masts 2 Pole 135, feet 
above 

ILA Wo Ik 
Derrick posts None 
Booms None 
Discharging capacity 

Deck Machinery 
Steering gear....... Steam tiller, telemotor 

controlled, hydraulic 
auxiliary gear. 

Wiindlasse: 6h) bane Ree neCe or ricrec iris 
Camsizi (4) o50 S00000000000000006 steam 
Cranesi@I0) Paeececeet cere hydraulic 
Bone lvolleynals (4.00 cc000c0006000 hydraulic 

Life Saving Equipment 

No. Type Length 

23 
I motor 

Lifeboats 

Propelling Machinery 

Boilers 
NtiMbEr Sissel tens nolee eet io acrters 10) 
Type ,..4 dbl. ended; 6 single ended Scotch 
ILength&iascneerreieeee double ended, 20 feet 

single ended, 11 feet 
9 inches 

IDEN. oo 0g 0000006 double ended, 16 feet 6 
inches; single ended; 
15 feet 2 inches 

INETETEXCES5 01 000000000 8 in each D. E.; 3 in 
each S. E. 

Buel, «.sccaneeetthele Poets oaleas oat oe eee ICroe Coal 
Date! ocsteps cee eh oo ae eeee Forced 
Total heating surface. ...39,628 square feet 
Total grate surface...... 958 square feet 
SOT NEE, GISREGS 198g coocnd0c000 000000000 
Working pressure, pounds per square 

inch 
Normal fuel consumption: 

Per day, tons 
Per horsepower hour, pounds....... 

Normal steam production: 
Per hour per pound of fuel......... 
Totaléperwhout, j2seseeeeereeeoeee 

Engines 
INKtICLD iokteAING Oana SemMemeIT Hocdos acadpoous 2 
Type....Quadruple expansion reciprocating 
SW48000060 3214 inches, 46% inches, 67 inches 

and 96 inches, by 50 inches. 
Horsepower, total indicated.......... 15,000 

Propellers 
INiaimber ssc. eis etest omyoctee Ser Oe 2 
Myipes.cis setae 3-bladed, manganese bronze 
Weight o.niis ivecetetcicels action meee taeetee 
Diameter so..ceecssoane tecionee 19 feet 
Pitch) 4 34a SACRE oe eee 24 feet 
IR, 12, IM ROGER CCROCAOROOED OO COGO0- 90 
Projectedlanéaenncenaceiecnn see eee r een 
Developed area, each... .278.25 square feet 

Auxiliary Machinery 
Refrigerating Machinery 

1 Haslam CO2 unit for cargo 
1 Haslam CO: unit for stores 

Engine Room 
Condensers...... 2 main, Weir “Uniflux ;” 

cooling surface, 7,500 square feet, each. 
I auxiliary, 953.35.square feet cooling sur- 

face, Caird & Co. 
LE VENDONEMKOSES. oo h00000000000 2-40-ton Weir 
Distiller Give. merit tinea secs ence 
Filters..1 main feed, double for 6-inch pipe 

I quxiliary feed, for 3-inch pipe 
Feed water heater..1 Weir, 32-inch, direct 

contact 

Pumps 
2 Tangye’s centrifugal circulating, impel- 

ler pipe 22 inches; engine 13 inches by 
II inches. 

2 Weir dual air, 15 inches by 26 inches by 
18 inches. 

1 Weir bilge, 10% inches by 13 inches by 
24 inches. 2 

1 Weir sanitary 10%4 inches by 13 inches 
by 24 inches. 

1 Weir ballast, 101% inches by 13 inches 
by 24 inches. 

3 Weir main feed, 20 inches by 14 inches 
by 32 inches. 

1 Weir auxiliary feed, 914 inches by 7 
inches by 18 inches. 

1 Weir fresh water. 
1 Hydraulic air and circulating 
1 Waste oil. 

Accumulator....1 Brown Bros. hydraulic ; 
ram, 12 inches; stroke, 5 feet 6 inches; 
pressure, 1,000 pounds per square inch. 

Hydraulic pumping engine..1 Brown Bros. 
ING? BATA s o 00000008 1 Hallet, 6-inch pipe 
Hloatutank. 2 aecprerernececreee 1 Caird & Co. 
Mentastanss-crctai veter-lerter 2 Howden, 42-inch 
Steamlseparatoneeeeeeeereenee 2 Caird & Co, 
Turning engine......2 Caird & Co., 8 inches 

by 8 inches. 

Electrical Equipment 

Generators..... 6-45 K. W. Belliss-Morcom 
I-15 K. W. emergency, oil 
engine driven. 

LEK, TNS? Gooocasaoag00000b000 3,000 
Cairn frng, sateeTM Se, co00000000000000 800 
Radio set 

Boiler Rooms 
Forced draft fans....... 4 Howden, 78-inch 
Wentttansaainecm atv 2 Howden, 42-inch 
Ash: expeller sn eyactmeccine see 2 Stone 
Ash hoist....1 Alley & McCellan, engine 4- 

inch by 5-inch 

Holds 

No. Length Hatches 
TS cctasinen scene 34/8" 12’0” x g/o” 
2D) ante Ber tete ener te 34/8" 120” x 11/0” 
3 Sateen teres 65'0” 18’0” x 120” 
Al esse hace roe 390” (2) go” x 8o” 
arab ae oie Cocigy e 26'0” (2) 9/0” x 6/6" 
6. tieg SR ODO 78/0" CYS” 5:3 F/O" 

Capacities 
Cargo Space 

Compartment Ci, LE 
IN@s i¢ Cases IRIONGL 5 oc 00ac0000000000000000 
No ea % LE EA EEN reads 6.0 
No, 3 © RLEN e PaN eRr APE Bettye 9 6.0 
No aA © RL ARORA S cane GU BAC SS Go 
NQ 8 ~ Sb... CaN cei psiene Cie Ree roe 
NO © % RAC Re See rcs co aang acho 0 So 
No. 4 lower tween decks (coal or cargo).. 
No § “ a3 RI cree cree ttre'o 30 
No, 6 * < Rieu tneteree DR Oe 
No: I upper “tween decks ...:...---.-- 0m. 
No, 2 © es SOO: Soecan ty stintie ts Ore Pa 
N@, a © Ss <> \(coalfor cargo)ne 
IN@ © ~ os eR eRe TIN GC. 0 
IN@, w IBlA@n tha 5 56000000000000000000000 
NG 2 © RAMEE ROM rid acl acid asc oc 
NO 3 © MEARE RA A ay ema et diG od 
No.4 “ SES po a SOU rd erate oy area 
INO, 3 © EG OAT ATE AS AGE OGIO 0.6 
NO, © ne oc pecbeales shay eicietohatterekek ret ee 

WOE, CATEO  GIOS ocacdooove 253,320 

Refrigerated Space 

Cu. Ft 
Total refrigerated cargo space..... 103,360 
Refrigerated space for ships’ use.. 15,670 

Mo tall sc streprcncwnce tke cheno 119,030 

Bunkers 
Compartment Cu. Ft. Tons 

Forward side bunker, port :..............- 
‘ SC Semon sosc0000000 

Aft “e DORE wenkrenraeeele 
. A S  GiamneeirGl cooocdonoo 

Total permanent bunkers ...... 2,940 
INOMAnlOWweT utWweecnndecksmeriterctrrlerieiiiiers 
No. 4 upper ~ SIR aN chien aig ee ea0 5 0 

shotalubunkersspace wrereitertrier- tara 

Tanks 
Tons——_ 

Compartment Ch, RNS ie OG 
Fresh Water Tanks..... 886 
Ballast Tanks.......... 1,890 

ANA G000000000000000000000 886 1,890 
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Mail and Passenger Steamer Naldera 
ARRANGEMENT OF MACHINERY AND PIPING 

LIST OF ENGINE ROOM PIPES 

Pc. 
No. 

COMONAO Whe 

Size Material 

3 A) AN IL 
9146" W.1 

1246") W.1 
6 “| C. 1. Valve 

"| SDS & No.1 Copp. 
644" 
534" S..D. Steel 
44%" SDS & No.4 Copp. 
BONS D, Steel 
534" 

4 wt “ 

114") No. 9 Copp 
14%" “ 

3144"| S. D. Steel 
314”| Copp 

pleoulaSs D. ‘Steel 
214" “ 

214” a 
134” G 
134" G 

134"’| No. 9 Copp 
134”! S. D. Steel 
134” “ 

234" « 
2 ur « 

144""| No. 9 Copp. 
314""| S. D. Steel 
2M" # 
14’ G 
14" Copper 

214") SDS & No.7 Copp. 
34"’| No. 10 Copp. 
3g" 7 

16"! Copp. 
wy" “ 

214" « 

34'"| No. 10 Copp. 

80) Cope. 
414""| W 1.& No. 11 Copp 
744") W.L. 
@) Ce Ih 
9 “| W.L. & No.10Copp 
Oa men 
A Ale 

7 “| W.I.&No.10 Copp 
7 “| No 10 Copp 
Te  Nuife Me 
7 "| W.L. & No.10Copp 
i PN NY IE 
5146"| W.L. & No.11 Copp 
5144") W. I. 
4 "| No. 12 Cop 
414’) W.I.& No.11 Copp 
1144" No. 13 Copp 
244") W.I.& No.13 Copp 
14" No. 13 Copp 

ye « 

34” “« 

8 wt “ 

1 /| No. 14 Copp. 
1341 W. I. 
334" “ 

3 ur “ 

416” “ 

ON SNowiliCopp: 
5 “| Wad. 
6 7 

16""| Copp. 
1341 

(Gy AP AWE Ie 
134") W.I. 

22 “| C.I. & No. 5 Copp 
22 /) CI. & No. 5 Copp 
22 "| C.L. & No. 5 Copp 
OM \yife dbs 3 (Se I 
7146") W.1. 
8144" W.1.& C1 
O47, W.1. & No. 9 Copp 
5% mi 
4 "| W.I. &No. 10 Copp 

Material 

Main Steam to Engines 
“Cross Conn. 

5 & “ Engines P. & S. 
“ “« “ Aux. 

Aux. Steam to Aux. P. & S. (Ford. Bhd.) 
Stb. Side 

“ “ “ “ 

“ “ “ “ Aft. End 

¥ £ <a ePortcide 
« “ «“ «“«“ “ “ 

f i “ Hydr. Accum. 
§ & G é Aux. Feed Pump (Direct) 
“« “ “ (Control).. 

“ Steering Eng. 
Main Steam to St, Eng. from D. E. Boilec: 
Aux, Steam to Hydr. Air & Cire. Pump 

4 * Main Feed Pumps Ht. Con 
“Tank Con. « « 

a 3 “ Ballast Pump 
e # a “ San. Pump (Direct) 
é $ « ~(Control).. 
y g “ Air Pump P. & §S. 
é 4 “ Bilge Pump 

“ Evap. (Combined) 
« « é Evap. 

: 4 “ Turning Eng. P. & S. 
. & “ Circ. Pump P,& S. 
o y “ Aft. Refr. 
S G “ Fire Pipes 
S “ Waste Oil Pump 
f s “ Generating Sets 
< & i ‘ Fresh Water Pump Direct 
A s “ (Contro ) 
= “ for Cleanine Main Feed Filters 
f os “Aux, Feed Filter 
S “to Pantries 
a + * Distillers and Bath Heater 
£ a “ Hyd. Tank 
- Y “ Impermeator 
£ A “ Emer. Bilge Pump Ejector 

Exh. From Gen. Sets 
“ “ “ “ 

“ « “ “ 

£ s & “to Cond. Direct 
s & & « to Exh, Main 
e « Aft. Refr. to Exh. Main 

Exh. Main 
& from Aux. to Main Cond. 

© Aux. 
Y G Laine Casing, 
kd G & « Heater 

Vapour from Evap. to Cond. 
“« Exh. Main 

“ “ “ 

Exh. from Circulating Pump (P. & S.) 
Turning Eng. (P. & 8.) 
Air Pump (P. & S.) « « 

«  «~ Rev. Eng. (P. & 5.) 
f «Bilge Pump 
i aS Bilge & San. Pumps 
“ “ “ & Ballast Pumps 

Steam from L, P. Casing to Heater (P.&S.) 
Exh, from Fresh Water Pump 

Fresh Water & Aux. Feed Pump 
Fr. Wa. & Aux. Fd. Pp. 1 Mn. F. 
Stb. Main Feed Pump 
Aux. For. E. of E. R. to Exh. M. 
St. Eng. & Capstan to Cond. 

Exh, Main 
Aux. to Atmosphere 
Oil Pump to Exh. Main 
Hyd. Eng. Air & Cir. Pump 
Aux. P. S. Aft. End of Eng. Rm. 
Hyd. Eng. A. & C. Pp. to Exh.M 

Cire. Pump Suct. (P. & S.) 
« " Disch, to Cond. (P. & S.) 

s & «  Ovbd. (P. & S.) 
Cross Conn. Betw. Cond. 

Aur Pump Disch. to Float Tank (P.& S.) 
Wet Air Pump Suct. from Cond. 

“Cross Conn. 
Dry Air Pump Suct. from Cond. (P. & S.) 

& Cross Conn. 

« “ 

“ « 

Size Material Remarks 

14%"| Ww. I. Cire, Wa. for Air Pmp. Cool. Pipes (Inlet) 
Bog) GS fig © (Outlet). 
6 ‘| No. 8 Copp. Bilge Pump Suct. from Main Bilge 
5 | No. 9 Copp. “Ballast Tanks 
4 ‘| C.I.& No. 10 Copp S ss if « Separate Bilge Eek 
4 ‘| No. 10 Copp. £ G Aft. 
6 “| No.8 Copp. San. and Ballast Bees Suct. from Sea 
(4 a Pump Suct. from Sea 
G4 i “Main Bilge 
@Q # i Ballast Pump Suct. from Sea 
oy “Main Bilge 
5 “| No. 9 Copp ; G G “ Aft. Ballast Tanks 

a £ “ Cond. W/ways 
5 Z No. 9 Copp . & i “ Ford. Ballast Tanks 
4 No. 10 Copp & é ts “Separate Bilge 
2 "| Lead Flooding Pipe for Ford. Ballast Tanks " i Aft. 

414''| No. 9 Copp Main Feed Pump Suct. from Ballast Main 
4144") S. D. Steel “Boilers 

aN Wo Ih aS £ £ “Float Tank 74%" “« = G & 2 “~ Heater 
314%4""| No. 10 Copp. Aux. Feed Pump Suct. from Bilge 
314” « . ; 5 ‘ i Hloaty Tank 

r on 
344") W.I. G s & “ “Sea Wie 
3 ai : A ae a & “ ¥F. W. Tanks 
2) 14 « < i “No. 1 TankFW 
1 Conn. from No. 1 Tank to Port Cond. 
1 ‘| No. 14 Copp. Sup. Feed to Main Cond. 
th 74) WY Iie “~ © Stb. Cond. from Bal. Main 

a Hot Water Supply from Mn. & Aux. Cond. 
34" w.t. Drain from Aux. Cond. to Fl. Tk. or A. Pp. 
3% «Air Pump 
2 "| No. 12 Copp. Soda Water Conn..to Main Cond. 
2 "| W.1. & No.12 Copp. “From Float Tank 
1 “| No. 14 Copp. 3 3 “Bucket 
@ %) Cal Wyo ik Bilge Pump Disch. Ovbd. 
6 A Ww. Jt, San. Pump Separate Disch. to Deck 
6 ‘ i Ballast Pump Separate Disch. to Deck 
5 Ballast & San. Pump Disch. to Aux. Cond. 
6 “| Gal. W. 1. Ovbd 
GQ w.t. & No. 8 Copp. Ballast Pump Disch. ro Main Cond. 

“to Hot Water Main 
Q Se D. Steel Main Feed Pump Disch. Thru Fil. to Heat. 
A tt ehTe Ovbd. 
54” S D. . Steel oes & « to Aux. Feed 
6 ie 3 £ & “to Main Feed 
434 4 G era id “to Aux. Feed (Port) 
34! « Conn. from Anx. Feed for Fil. Launch Blr. 
34) WT. Aux. Feed Pump Disch. Ovbd. 
8} “«~ “Thru Fil. to Aux. Feed 

\ 

SNE NON 
x Ex 

NEN PARRA 

SEN 
BENE WW RRR WOOP BROOKER E NNN NPN WOO 

SDS & No. 6 Copp. 
W. I. 

No. 9 Copp. 
W. I. 

Xe 

W. I. 
No. 8 Copp. 
W. TI. 

«“ 

W.I. & No.10Copp. 
W. TI. 

«“ 

“ 

“« 

Seine “~~ “ to Hot Water Main 
ea « “ to F. W. Main 

Aux. Cond. Disch. Ovbd. 
Heater Overflow to Overflow Tank 
Drain from Overflow Tank to Float Tank 
Water Service from Rising Main 

Supply from Sea 
4 “~~ Disch. Ovbd. 

Evap. Feed from Hot Water Main 
“~~ Rising Mains 

s “ (Combined) 
& “to Each Evap. 
“Blow Down 
“Branch to Sea 
“ Safety Valve Overflow 

Bilge Injection 
Main Bilge 
Separate Bilge Ford. 

Aft. 
Ballast Main Ford. 

Gs eA Te 
Hot Water Main 
Hyd. Air Pump Disch. to Float Tank 

G os & (Chie, _ pump Suct. from Sea 
o “~ Disch. Ovbd. 

Aft. Reta Suct. from Sea 
«  Disch. Ovbd. 

A « Feed Disch. to Float Tank 
s « Aux. Water Sup. from Bal. Pmp 

Drain from Ford. Refrig. to Float Tank 
Air Pipe from Float Tank 
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LIST OF BOILER ROOM PIPES 
Pe. Thick- 
No. Dia. ness Material REMARKS 

iL GY 16 W. Tron Main Steam from S. E. Boilers 
2 8” ll “4 « « « D. E. 

SF eR Se £ Ge For'd 8. ae & D. BE. Boilers 
4 10” Vel! « « “« “« B. 

BT tn tie Gi BG For'd B. ra & Aft. D. E. 
6 13” G. I Y Boilers 

Piec G “ Combined 
7 6” 1W.G. Conces Aux. Steam to Eng. Room 
5 ee a Re Bi ep 5s Deck & oe oe Refr. 

5 PAR « ~ & Ash Hoist 
10. 4” 5W.G. Copper 

4%" §.D.S. By Oe 
11 1” Mi iS Copper « 4 © Ash Hoist 

12 34” ry CASED NS: So OG 7 hh Expell 1B 3s” “4 eats « For'd Ret & Ash Expeller 

14 2” %" 8S. D.S. e « —* Ash Expellers 
14A ji of « Bunkers (Fire Exting. Conn.) 
16 3%” sy 8.D.S. Steam to For’d Refr. from For’dS.E.Boiler (Stb.) 
16 34 ¥@” S.D.S. “© Steering Engine 
7 2” Bwd. Copper « — « Whistle 
18 new, C Came “ © Gage Glass 

19 134” 8 td Water “ os 
20 634” 34” W.Tron Waste Steam from D. E. Boilers 
21 43%” WEG qi C CH uc hllssa obs ice 
22 634" yl « « “ “  B. « Comb. 
23 1314 Aue G. Copper ¢ “ Up Funnel For’d B. R. 

23 1314” 4”’ W. Iron “ a «4 « « « 
24 116" W. G. Copper “< « «© «& Ag, « 
a tg ye W. Iron “« « 4 « “ « 

a ey v.6 ion Aux. Exhaust to Atmosphere 

26 5” “yg! }, W. Iron Exh. from Deck & For’d Refr. 
27. CO “ Ash Hoist 
28 5” LWwG Contes Sie Dek 

34” W. Iron 
29 14 we G. Copper « © Ash Hoist 

30 5” ya W.tron =“ For’d Refr. & Ash Expeller 
81 436” 3 77 AG 

32 4” We G. W.Iron Exh, from Ash Expeller 

83 4%” 4%” S_D.S. Main Feed to Aft. B.R 34 4uy YI" SDS. «D. B. Boilers (Comb.) 
35 544” 4” SDS. GG Giga G 
35 51g” Me G. Copper “« «“ « “ 

36 Bn ‘yn 8. D.S. O' OG) Ge “DE. &S.E. Boil. (Com.) 
37 OAL ties « «4 « — & For’d §.B. Boil. Comb.) 
38 a WG. Copper AN CHAD) LOE Boilers om For’d and Aft. 

39 236” Wa. : 4 « @ §_ §, Boilers in For'd and Aft. 

a) a Wes y “ 4 Gonn. to Air Vessel in For’d B. R. 

41 43%” 34” 8.D.S. Aux. Feed Combined , 
42 434” %’S.D.S. “«  « to Aft. D. E. Boilers & For’d B. R. 
42 416” Wee Copper GG TG Gh TG wa 

43 33” %” S.D.S. GS “ For’d B. R. 
434" “HY SDS « « « DE &Tord S.E. Blrs.(Com.) 
44 SNES Copper Tce UNUM pri crist RO MMIPUSI Lhe 

45 3” We. é « 4 —« —. B. Boilersin For'd & Aft. BB. 
46 TE NI « “ “ “OR. “ “« “ “ « Cs 

46 236” AD S.D.Ss. 4 « “ @ « « “ i G cS 

471340 i §.D.S.  For’d Refr. Feed Pump Disch. to Boiler & Float 
Tank. 

48 134” Wet W.Iron For’d Refr. Feed Pump Disch. to Float Tank 

49 1” W.G. Copper  Surfaee Blow Off 

Ai) AY 3%” S$. D.S. Bottom Blow Off & Boiler Cire. 
Ril YP 3%’ S.D.S. “to Ship Side 
52 2347 Yl eo Boiler Cire. For’d 8. E. Boilers 
53 38%" YG” : §. EB. & D. E. Boilers 
540 8” 8 s e “ from For’d B. R. (Comb.) 
WH Ay a Boiler Circ. from For’d B.R. & Aft. D. E. Boiler 
56 4K” “ Boiler Cire. Comb. to Feed Pump 
57 44” Wie W.Iron For’d Refr. Sea Suct. 

58 144” W.G. f Firemen’s Water Service 
7 

59 Fire Conn. (Steam to Bunkers) 
60 Conn. for Washing Out Boilers 
61 Ballast Main 
62 Bilge Main 
63 Separate Bilge 

BOILER ROOM AUXILIARIES 

Mark Purpose 
A Forced Draft Fan 
B Ventilating Fan 
C Ash Expeller 
D Ash Hoist 
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LIST OF BOILER ROOM PIPES 

Po. ‘Thick 
No. Dia. ness Material RewapEs 

i a ie, W. Iron Main Steam from 8. B. Boilers 

3 of wg!) « a « « Tora: 4 
a {ff Eord se. &D.B. Boiler 

% - «  * Ford B. R. & Aft. D. E. 
6 13” Gt Y Boilers 

s “Combined 
ft Wi 1W.G, Copper Aux. Steam to Eng. Room 
SEES Ane OUT INTE ec imrem ese ean Malt 

10 4” aW.G, Copper & Ash Hoist 

f o « @ @ 
MW WG. Copper © Ash Hoist 
a san Y'S.D.8. < 4 * Ford Ref & Ash Dxpeller 

an 2 USD, © « « Ash Bxpellers 
« 4 © Bunkers (Fire Exting. Conn.) 

16 34” 44” S.D.8. Steam to For'd Refr. from Nor'dS.E.Boiler (Stb.) 
16 34” %”S8.D.8. “ © Steering Engin 7 2 ewe. G | Gera ees ate SRS Whistle 

18 146” W.G, Copper“ * Ga ze Glass 

19 14” 6 G Water “ & 
at ee, wig Wren Waste Steam from D. E. Boilers 

5 2B. 

D2 OM oe Lae ie Shape GOD, 
23 BG G. Copper Cc “ Up Funnel For’d B. R. 

28 184" 14” W. « apeval (a) ey tm 

ue ta" W.G. Crea co) roe 
2A SE Iie ANY Tron at <a RE 
3 OF at i Gi Aux. Exhaust to Atmosphere 

12 ” ” ) a ty, 4) Ww. Tron Exh. from Deck & Hench 

28 5” fWG Copper « © Deck 
4 . iron 

29 INE Copper « © Ash Hoist 

80 5” x” W. Iron © 4 For'd Refr. & Ash Dxpeller 
31 434” «oe @ 
g2 4” We G. W.Iron Exh, from Ash Expeller 

33 4%” 4%” S.D.8. Main Feed to Aft. B.R. 
344” 4" SDS. in Bepd tg Ate Pd D. B. Boilers (Comb.) 
35 Bite. Rye 8. Oo Cole 
35 514” W.G. Copper 2 oer el 

1 
36 44” 4” S.D.8. < 4 « « £D)F, £80. Boil. Com.) 
97 8347 3G? « « « « & — 4 ord§,B. Boil, Comb.) 
4g) 18 Ma . Copper « « 4 :), B, Boilers in For’d and Aft, 

a9 2" WG, * « « 4 §,§, Boilers in For'd and Aft. 

40 2” eee .  « Conn, to Air Vessel in Ford B. R. 

41 4347 %”S.D.S, Aux. Feed Combined 
42 en ae 4 pau 8.  “  * to Aft. D. E. Boilers & For'd BR. 
42 434" W.G. Copper a eee 

3 
43 3%" % 8.D.8. «  * Ford B. R. 
44 34" My ChDLEG. wale CoG “DE, & Ford SE. Blrs.(Com.) 
44 34’ W.G. Copper mkt ik Pabira aenaa 

5 
oo 8 WG « © 2), B, Boilersin For'd & Aft. BP 

re ay WG. Ac Mee cieme erent Gc et 

6 2K HURDS «§ « 1 a 

47 a! fy §.D.5. Ce Feed Pump Disch. to Boiler & Piloat 

‘a 
48 134" Wee W.Iron For'd Refr. Feed Pump Disch. to Float Tank 

49 1” W.G. Copper Surface Blow Off 

50 2” yl §.D.§. Bottom Blow Of & Boiler Cire. 

Bl 2” = 3 8D... « _* * to Ship Side 
52 2" YG! = Boiler Cire. For’d §. 1. Boilers 
63 3u"% 4G ® « « « § W, & D.E. Boilers 

BL Big? ig Ie « © from Ford B.R.(Comb.) 
55a ge Boiler Cire. from ana D.E. Boiler 
56 eee s Boiler Cire. Comb. to P 
67 434” WG. W. Iron or'd Refr. Sea Suct. 

5 
58 14” W.G. ® Firemen’s Water Service 

7 
59 Fire Conn. steam to Bunkers) 
60 Conn. for Washing Out Boilers 
61 Ballast Main 
62 Bilge Main. 
63 Separate Bilge 

BOILER ROOM AUXILIARIES 

Mark Purpose 
A Forced Draft Fan 
B yes Fan 
Cc ler 
D Ash Heat 
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Fig. 11—Machinery and Piping Arrangement, S. S. Naldera 
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Normal Manning Requirements of United 

States Shipping Board Vessels 
Single Screw Average Speed Coal and Oil Burning Cargo Ships. 

DECK DEPARTMENT 

RANK CoaL BURNING VESSELS Ou BURNING VESSELS 

D.W.T.} 3000 | 4000 | 5000 | 6000 | 7000 | 8000 | 9000 | 10000 11000 || 3000 | 4000 | 5000 | 6000 | 7000 8000 9000 10000 OO 

I.H.P.| 1000 | 1250 | 1500 | 1750 | 2000 | 2250 | 2500 | 2750 | 3000 || 1000 | 1250 | 1500 | 175
0 | 2000 | 2250 2500 | 2750 | 300 

Master.......... 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

Chief Officer..... 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

2nd Officer....... 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

3rd Officer. . 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

* Carpenter........ — = = 1 1 1 1 1 1 a — — 1 1 1 1 1 1 

Bosun........... 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

Quartermaster.... — — — _ = == — = ey 

A. B. Seaman.... 6 6 6 7 7 7 8 8 8 6. 6 6 7 7 i 8 8 8 

Ordinary Seaman. 2 2 2 3 3 3 4 4 4 2 2 2 3 3 3 4 4 4 

MOTAL ereleyes et 13 13 13 16 16 16 18 18 18 13 13 13 16 16 16 18 18 18 
\ 

Note: All wooden steamers to carry carpenters. 
ENGINE DEPARTMENT 

1 

Chief Engineer.......... 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

ike AGS: ee an Soe ne eee 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

OndvAsstheticcnisacevsests 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1, 

Bel AGEs ogo00000 000 Bion 1 il 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

Deck Engineer.......... — — — 1 1 1 1 1 1 == — — 1 1 1 1 1 1 

Water Tender........ — — — — — — — 3 3 —_ = = = = = ae 3 3 

Store Keepers... ..... — — —_ — a 1 1 1 1 a or 1 1 

Oilers oh ceee 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 

Hiremen ac fesjs sees 3 6 6 6 6 9 9 9 9 3 3 3 3 3 3 3 3 3 

Coal Passers............ 3 3 3 3 083 6 6 6 6 = == aa a 

Wiper sett onm er menios — — — —_ = — — — = 2 2 2 2 2 3 3 3 3 

OLA eH @ laa lus low | a lm | os [oa la Il m | m | we] wm | we) we | ey eye 

Nore: All vessels with two or more W. 7. Boilers to carry three water tenders. Fire room crew to be regulated by position of boilers. Forced or natural 

draft, number of fires and arrangement of bunkers. 

Total Personnel Deck and | 
Engine Depts......... 26 29 29 33 33 40 42 45 45 25 25 25 29 29 30 32 36 36 

STEWARD’S DEPARTMENT. 

Personnel based on deck and engine complement. 

Chief Steward........... 1 1 1 1 1 1 1 1 1 1 1 1 1 iL 1 1 1 1 

One? COW eocsneccccccse,g 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

2nd Cook and Baker..... 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

Ucili by mia eee | — = = 1 1 1 1 1 1 1 1 1 

WWessmenits ss... 5. eaees 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 

IWessbhoysseen ee eeeeen ; 1 1 1 1 1 2 2 2 2 1 1 1 1 il 1 1 1 1 

PRO TAL ERP eerie 6 6 6 7 7 8 8 8 8 6 6 6 6 6 6 7 7 7 

(ROpATCRE WEEE 32 35 35 40 40 48 50 53 53 31 31 31 35 35 36 39 43 43 

Should vessel require more men in Steward’s Department on account of arrangement—before adding to crew, matter to be taken up with United States Ship- 

ping Board’s Port Steward. 

Cable Steamer All America 
Twin-Screw Cable Laying and Repairing Vessel Under 

Construction in England for the All America Cables, Inc. 

HE cable steamer All America, a duplicate of the 

steamer Guardian owned by. the Central & South 

America Telegraph Company, is now under construction at 

the Neptune Works of Swan, Hunter & Wigham Richardson, 

Ltd., Walker-on-Tyne, England, for the All America Cables, 

Inc., New York. 

The All America is a twin screw cable laying and repairing 

steamer, built under Lloyd’s special survey to class 100 A-1 

and arranged to conform to the requirements of the American 

Bureau of Shipping. 
Her characteristics are as follows: 

lLemestin Overall ccococogvagno0s90a900990000000 
Length between perpendiculars............... 
Beavin, AOL o60000000000000000000000000000 
Depth, molded, to awning deck............... 
Speed, knots 

295 feet o inches 
270 feet o inches 
37 feet o inches 
24 feet 9 inches 

Fe ACH SiO ACI EE OCs OS eo II 
Dasiemadl mean Ghats 6c co0nveccdeceag000c000 18 feet o inches 
Deadweight capacity at 18-foot draft......... 1,750 tons 
Maximum draft, summer freeboard.......... 20 feet 0 inches 

The vessel has four cable tanks, three forward and one aft. 

All these tanks have steel cones and the two largest tanks 

have inner tanks. ‘The total coiling capacity of the cable 

tanks is about 14,000 cubic feet. The cable machinery, which 

is being supplied by the Telegraph Construction & Mainte- 

nance Company, of London, is of their latest and most im- 

proved pattern. ‘There are three bow sheaves forward and 

one aft, and the necessary deck leads, dynamometers, tele- 

graphs, etc. 
A large testing room and battery room are provided on the 

awning deck, and there are also workshops and suitable ar- 

rangements for storing the buoys and special appliances used 

in cable repairing work. 
The accommodation for the telegraph and cable staff is 

very complete. The accommodation for the captain, ship’s 

officers and engineers and crew is also of a superior type. 

The propelling machinery consists of two triple expansion 
engines with cylinders having diameters of 151% inches, 25 

inches and 43 inches by 30 inches stroke. Steam is supplied 
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Successful Performance of Recent 

Fig. 1.—Clemson Type Destroyer at Full Speed 

Destroyers 
Vessels of the Clemson Class, Driven by Westinghouse Cross-Com- 
pound Geared Turbines, Give Excellent Results on Official Trials 

T the outbreak of the war the United States had about 
forty serviceable destroyers in commission, but as the 

vital importance of these 
vessels was immediately 
established, this country 
began building them in 
large numbers, so that when 
the armistice was signed 
there were about 350 of 
this type in service and un- 
der construction. 

There was also a marked 
increase in their dimensions. 
The typical destroyers of 
1914 had a length of about 
300 feet, a beam of 26 feet, 
a displacement of 900 tons, 
a speed of 30 knots and a 
horsepower of around 15,- 
000. These vessels ren- 
dered an excellent account 
of themselves on both sides 
of the Atlantic during the 

_war, but the need for greater 

al 

Fig. 2.—Gears and Turbines 

seaworthiness and higher speed was plainly seen. Every new 
class authorized, therefore, had greater size and speed, until 

the last class, authorized in 

October, 1917, was given a 
length of 310 feet, a beam 
of 31 feet, a full load dis- 
placement of 1,308 tons, a 
speed of 35 knots and a 
horsepower of 28,000. 

Twenty-seven of this last 
class, known as the Clem- 
son class, are now com- 
pleted, fourteen having been 
built by the Newport News 
Ship Building & Dry Dock 
Company and thirteen by 
the New York Ship Build- 
ing Corporation, with seven 
more to come from the latter 
builder. 

The motive power of each 
of these vessels consists of 
two Westinghouse  cross- 
compound geared turbines 
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Fig. 3.—Destroyers Under Construction at Yard of New York Shipbuilding Corporation, Camden, N. Vo 

rated at 14,000 horsepower each. This machinery has been 
so carefully designed to occupy the limited room available 
that it, together with all auxiliaries, takes up only 1,550 
square feet of space and represents probably the maximum 
concentration of power to be found in any engine room. 

Each turbine consists of a high pressure and a low pressure 
element, which drive a propeller through a common floating 
frame reduction gear. Either element can be used inde- 

Fig. 4—Control Platform 

pendently so that the ship is not completely crippled if even 
three of the four elements are out of commission. An astern 
turbine is incorporated in each low pressure element, and a 
cruising turbine, to give economical speeds of 15 knots or 
less, in each high pressure element. 

The first of this class to go on trial was the Clemson. On 
her first trip her gears were found to be too noisy, but this 
was readily corrected, and on the official trials of all of the 

Fig. 5.—Machinery Arrangement of Clemson Type Destroyer 

succeeding twenty-six boats the operation of the machinery 
proved to be so satisfactory that none has had to be repeated. 

The fifth boat delivered by the Newport News yard, the 
Satterlee, was taken to Rockland, Me., for official standardiza- 
tion trials. She distinguished herself by making an average 
of 37.17 knots on her five high speed runs, at 486 revolutions 
per minute and 1,230 tons displacement, with a maximum 
speed of 38.26 knots, which constitutes the fastest official run 
ever made by a vessel of the United States Navy. She also 
broke another record by developing 31,223 shaft horsepower 
with her turbines. Later reports from the Satterlee state that 
“she is not afraid of any other ship running away from her.” 

The second vessel from the yards of the New York Ship- 
building Corporation, the Brooks, was likewise thoroughly 
tested at Rockland and showed excellent speeds and fuel 
economies. 
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puasseneer and Cargo Steamship Hawkeye 
State 

(Continued from page 194.) 

lubrication are provided with ample oil supply and discharge 
channels with nozzles at the main turbine bearing pedestals 
and reduction gear frames. The supply nozzles are fitted 
with pressure gages and the discharge nozzles have sight 
flow indicators and thermometers. 

The turbine glands are sealed with the steam leakoff from 
the inlet head high pressure turbine gland. This sealing 
steam pressure is controlled by valves at each of the sealed 
glands and by valve connection to both the low pressure tur- 
bine chest and exhaust. If this leakoff proves insufficient, 
steam is admitted to the sealing line from the auxiliary ex- 
haust. All turbine glands and casings are drained through 
valves to the low pressure exhaust casing from where the 

~ water is removed by a vacuum trap. 

BOILERS 

- There are eight watertube boilers of the Yarrow type, built 
‘by the Bethlehem Shipbuilding Corporation, Ltd., at their 

_ Fore River Plant, Quincy, Mass., while the mechanical fuel 
oil burners were manufactured at the Redington Plant. 
These boilers have a total heating surface of 40,000 square 

feet and are built for a working pressure of 265 pounds 
per square inch. Foster superheaters will give 75 degrees 
superheat at nominal full power. 

The boilers work under forced draft, using the closed 
stokehold system. Airlocks are provided between the two 

firerooms, between the after fireroom and engine room and 
to the escape trunks, which extend to the upper deck. Ver- 

_ tical sliding watertight doors are located in the first two of the 
‘above airlocks, and operate from the upper deck. 

TRIALS 

The sea trials were conducted on January 17, over a mea- 
sured mile off the Delaware Breakwater. The ship was at 
a mean draft of 24 feet and displaced about 16,070 tons. 

The tabulated result of the three trials follows, the water 
rate of the turbines being referred to a uniform standard of 250 
pounds pressure per square inch at the turbines, 75 degrees 
superheat and 28-inch vacuum: 

One-Half Three-Quarters Full 
Power Power Power 

Duration of trial, hours....... 6 6 12 
Revolutions per minute........ 102 TII 125 
SpOaal sd USNCHS.6 600 60000000000 15.5 16.8 18.8 
Shaft horsepower ............ 7,110 9,930 13,000 
Water rate of turbines, 

POUNU Se ace ye iseecr 11.40 10.04 9.98 
Boiler pressure, pounds per 

CCAR WHER ooscevccccscce 260 260 261 
Pressure at high pressure 

(HEADIN OWES cooocccccsc 247 244 238 
Pressure at low pressure 

(TDI OGHEHS soocooccoce 2.1 1.1 5.6 
Warten, TONGS 2a0ccccccccce 29.13 28.8 28.64 

There was an entire absence of noise and vibration at all 
speeds, and outside of the engine room it was impossible to 
tell whether or not the engines were running. Such a per- 
formance promises well for the comfort of the passengers and 
speaks well for the builders of hull and machinery. 

It is believed that the speed obtained makes this the fastest 
ocean steamship built since the war, and the 13,200 shaft 
horsepower obtained makes this the most powerful geared 
turbine outfit yet installed on a commercial vessel in the 
United States. It is also believed that the model is one 
of the best, if not the most efficient in the passenger service. 

A -feature of particular interest in connection with the 
Hawkeye State and her sister ships building at Sparrow’s 
Point is, that, although the ship was not built entirely at 
one plant, it was, to an unusual degree, the product of one 
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corporation. All of the five eastern plants of the Bethlehem 
Shipbuilding Corporation, Ltd., contributed certain manu- 
factured parts in which the particular plant specialized. 
This, indeed, is the “Bethlehem” practice on all contracts. 

On this ship, parts were contributed by other plants than 
Sparrow's Point somewhat as’ follows: 

The Fore River Plant at Quincy, Mass., made the tur- 
bines, boilers, and ventilator cowls. 

The winches, windlass, gypsies, steering engine and tele- 
motor fittings are of the regular Bethlehem-Moore design and 
manufacture, being made at the Moore Plant, Elizabeth, 
N. J., which plant also furnished a large part of the iron 
castings. 

The Harlan Plant at Wilmington, Del., furnished the 
beats, hinged watertight doors, portable stateroom furniture 
and tables and buffets in main dining saloon. 

The Redington Plant at Redington, Pa., made the rectang- 
ular airports in the public rooms on the bridge and boat 
decks, and the fuel oil burners. 

In addition to all structural work and built-in joiner 
work, the Sparrow’s Point Plant made most of the forgings 
and a large part of the brass castings. 

The Bethlehem Steel Company contributed structural ma- 
terial, drop forgings and iron and steel castings from several 
of its plants. 

It is, therefore, evident that, to an unusual degree, full 
advantage has been taken of the vast and varied “Bethlehem” 
resources in producing a ship which might be justly termed 
the last word in American shipbuilding practice. 

To Compute Cargo Space 

HE United States Bureau of Standards has worked out, 
for the use of shippers, the following formula for com- 

puting the hold space required for a shipment of barrels, 
when the internal contents in cubic feet are known: 

2.81 
VY = Ue NE 

I I 
2 i el ee 

L W 
where 

V = total hold space required. 
v = internal contents in cubic feet. 

I gallon = 0.134 cubic feet 
= number of barrels in length of bottom layer. 

W = number of barrels in width of bottom layer. 
N = number of barrels in shipment. 

The coefficient | 
2.81 

I I 
2 — 

IL, W 

varies with the shape and size of hold. For existing com- 
mercial conditions the range of variation of the coefficient is 
in all probability between 1.5 and 1.8. 

Assume a shipment of 134 fifty-gallon barrels, the bottom 
layer 10 barrels long and 4 barrels wide; then 

IL, = 1, 
WY = a, 

Vv = 50 X 0.134 cubic feet. 
= 6.7 cubic feet. 

N = 134 barrels. 

Substituting in the formula 

2.81 
=—— x 6.7 X 134 

I T 
2 SS ees esse 

10 4 

== Wy SK O77 XK eM ; 
= 1,526 cubic feet of hold space required. 
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Fig. 18.—Fitting Shop—View of South Bay 

One of England’s Largest Shipyards—II © 
Continuation of Description of Plant of the Sir W. G. Arm- 
strong, Whitworth and Company, Limited, at Newcastle-on-Tyne 

je the preceding issue of this magazine the general layout 
A of plant and the structural shops of the Armstrong yard 
of the Sir W. G. Armstrong, Whitworth & Company, Limited, 
were described in considerable detail. The following is a 
continuation of the above and describes in detail the remain- 
ing shops which make up this prominent addition to the mer- 
chant shipbuilding resources of England. 

FITTING SHOP 

The fitting shop is a steel framed structure similar in char- 
acter to those already described. It is 300 feet long by 133 
feet wide and is divided into four bays; that on the southern 
side has a clear width of 44 feet, while the two central bays 
are each 28 feet wide and the bay on the northern side is 29 
feet wide. An upper floor extends over two of the bays along 
the northern side, providing accommodation for the sail- 
makers, model makers and riggers. The sail loft is equipped 
with power driven sewing machines for dealing with canvas 
work of all descriptions. 

The fitting shop is particularly well equipped with heavy 
tools originally intended for warship work. Although these 
may not all be so fully employed now that the yard is engaged 
in merchant shipbuilding, it is a distinct advantage to have 
them available for use at any time. From Fig. 17 it will be 
noted that the tools are all arranged in the two bays on the 
south side of the shop and each is provided with a 10-ton 
electric overhead traveling crane. 

Toot EQuIirpMENT 

The tool equipment includes a number of modern lathes, 
turret lathes, nut tapping machines and bolt screwing ma- 
chines. ‘There are also surface, boring and facing machines 
specially designed for boring “A” brackets for vessels of 
moderate size and some 42-inch sensitive radial drills which 
are largely employed for drilling and tapping holes for the 
™%-inch screws used with metal strips for securing India rub- 
ber gaskets on watertight doors. There are a number of 
radial drills, shaping machines and slotting machines. Figs. 
18 and 19 show views of the central and south bays of the 
fitting shop, and on the right in Fig. 18 is shown a planing 
machine which is the only tool in the shop calling for special 
comment. 

This machine was specially designed for transverse as well 
as longitudinal planing and is a particularly convenient tool 
for working on watertight doors, etc. It can accommodate 
work.up to 14 feet long by 7 feet wide by 5 feet 6 inches deep 
and is driven by electric equipment giving longitudinal cut- 
ting speeds ranging from 18 feet to 72 feet per minute, with 
a quick return of from 100 feet to 150 feet per minute. The 
transverse cutting speeds are two-thirds of the longitudinal 
speeds. The change over from longitudinal to transverse 
planing is effected by means of a mechanically operated 
clutch, the time taken for the operation being, of course, only 
a very small fraction of the time which would be occupied in 
resetting the work. Both the bed and table are specially de- 
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Fig. 19.—Fitting Shop—View of Center Bay 

Fig. 20.—Blacksmith Shop 
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Fig. 21.—Layout of Blacksmiths’ Shop 
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Blacksmith Shop 
MACHINES 

Key No. Description and Size 
86 Punch, shears and notcher. 

108 Pneumatic hammer, 40 cwt. ; 
123 Smiths’ fires with four high pressure motor-driven fans (6% 

horsepower motors). 
189 Pneumatic hammer, 5 cwt. 
154 Plain grinder. 
163 Grindstone. 
188 High pressure motor-driven fan (614-horsepower motor). 
215 Drill. 
242 Pneumatic hammer, 42” stroke; air inlet, 4” diameter; 15 cwt. 
278 Plain grinder. 
279 Radial drill. 
305 Pneumatic hammer, 10 cwt. 
307 Pneumatichammer, 3 cwt. 
331 Pneumatic hammer, 3 cwt. 
338 Pneumatic hammer, 15 cwt. 
343 Pneumatic hammer, 20 cwt. 
344 Single grinder. 
845 Vertical drill. 
376 Pneumatic hammer, 10 cwt. 
377 Pneumatic hammer, 15 cwt. 
407 Band saw. 
445 Capstan lathe. 
476 Pneumatic hammer, 10 cwt. 
478 Pneumatic hammer, 7% cwt. 
487 Radial drill. 
618 Swing frame grinder. 

CRANES 

166 Hand crane, 3-ton, 21’ radius. 
167 Hand crane, 3-ton, 21’ radius. 
168 Hand Crane, 3-ton, 25’ radius. 

signed for the reception of heavy work and the machine is 
arranged so that all operations, including the starting and 
stopping of the table, are controlled from the front. Safety 
switches are provided on both sides to prevent the possibility 
of overrunning of the table. 

Another machine of the same type, but rather smaller and 
arranged for belt driving, is also provided. 

Most of the machines in the shop are belt driven from line 
shafting carried on roller bearings, but some of the larger 
tools are provided with independent electric motors. 

Toot SHoP, STORES AND TESTING DEPARTMENTS 

About half of the bay on the northern side of the shop is 
partitioned off to form a tool store and a store for finished 
parts and a portion of the space is utilized for the hydraulic 
testing of castings for valves, etc. The remainder of this bay 
is occupied by the tool shop in which the whole of the small 
tools, gages, etc., required in the yard are made, adjusted and 

repaired. This tool shop is equipped with gas-fired harden- 
ing and tempering furnaces, twist drill grinder, a universal 
grinder and an oscillating grinder which is used for making 
lathe and planer tools by grinding from the bar without 
forging. 

For cutting up bars of high speed steel for making tools, a 
10-inch carborundum wheel 1/10 inch in thickness and run- 
ning at 4,600 revolutions per minute is employed. This has 
been found to effect a considerable saving in time on this 
work. 

A gear planer for miter and bevel wheels is also installed 
in the shop, as well as a number of engraving machines. One 
of these machines is specially arranged for marking degrees 
on steering dials and other angular work of this character. 

A graduating machine, specially designed by Messrs. Arm- 
strong for engraving gun rings, is also installed in this shop. 

For checking the dimensions of gages and of finished work, 
a large vernier caliper is used. This instrument is fitted with 
agate-faced jaws which can be adjusted by means of fine 
screws and is capable of reading up to 60 inches by thou- 
sandths; a microscope is provided for reading the vernier. 

BLACKSMITH SHOP 

The blacksmiths’ shop, which is situated between the angle 
racks and the fitting shop, occupies the greater part of a 
building which has a total length of 300 feet and a width of 
80 feet. The actual dimensions of the blacksmiths’ shop are 
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Fig. 22—Saw Mill 

250 feet long by 80 feet wide, the remaining portion of the 
building at the western end forming the blacksmiths’ fitting 
shop. 

Main SmitTHs’ SHOP 

In the main smiths’ shop, Figs. 20 and 21, fires are ar- 
ranged along both sides of the building and a system of 
grouping similar to that described in connection with the 
anglesmiths’ shop has been adopted. 

The blast is supplied by four high pressure fans which de- 
liver air at a pressure of 14 inches of water gage through gal- 
vanized steel pipes fitted with cast iron connections to the 
fires. The smoke from the fires is carried away by uptakes 
connected in convenient groups to funnels which are suffi- 
ciently high to provide a natural draft. 

Practically the whole of the forgings and stampings re- 
quired in the yard are produced in this shop, which is 
equipped with twelve power hammers. ‘These range from 3 
hundredweight to 2 tons in capacity, the smaller hammers be- 
ing of the electro-pneumatic type, while the larger ones are 
worked by compressed air from the yard power station. 

For heating heavy work a gas-fired regenerative furnace 6 
feet 6 inches long by 4 feet wide is provided and there is also 
a smaller furnace for annealing the forgings, These furnaces, 
and also the larger hammers, are conveniently served by hand 
power cranes. Bogie rails are also laid to facilitate the han- 
dling of the work. 

BLACKSMITHS’ FITTING SHOP 

In the blacksmiths’ fitting shop, above referred to, articles 
such as handrails, stanchions, ladders, gratings, etc., are 
made and the equipment includes a punching and shearing 
machine with notching attachment, a capstan lathe, a band 
saw and a number of drills and grinders of various types. 
One of the grinders is of the swinging frame type for surface 

work. Part of the shop is equipped with apparatus for elec- 
tric and oxy-acetylene welding. 

‘WOODWORKING DEPARTMENT 

The woodworking department is accommodated in three 
buildings at the extreme northern end of the yard. 

The saw mill is situated close to the fitting-out dock, the 
timber shed behind it and the joiners’ and cabinet makers’ 
shop on the southern side. The saw mill forms the central 
portion of a building having a total length of 175 feet and 
a width of 120 feet placed parallel to the dock. At the 
northern end of the building is a boat builders’ shop which 
occupies a space measuring 120 feet by 71 feet; the saw mill 
measures 120 feet by 82 feet 6 inches and the greater part of 
the remaining portion, at the southern end, is utilized as a 
saw sharpeners’ shop. 

The only machine tools in the boat builders’ shop are a 
saw bench and a drilling machine, most of the work in this 
shop being done by hand tools. Kilns are, however, provided 
outside the building, at the northern end, for steaming the 
planks preparatory to bending. 

Saw MiLi 

The most notable appliance in the saw mill is a horizontal 
band saw for logs. This saw can deal with logs up to 4 feet 
square, and the timber carriage, as usually employed, is of © 
sufficient length to accommodate logs up to 40 feet long. The 
carriage is made in two parts, which can be separated by 20 
feet if necessary, and by this means logs up to 60 feet in 
length can be dealt with. 

A circular saw bench with traveling table for logs and a 
heavy planing machine, which is largely used for planing 
deck planks, can deal with timber up to 16 inches by 8% 
inches in section. Another planer to take work up to 30 
inches by 9 inches and fitted with hand and power feed is in- 
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The saw mill is served by a 5-ton overhead electric travel- 
The eastern end of the saw mill 

The logs are taken into the saw mill by the over- 

ing crane of 80-foot span. 

crane rails are extended on a gantry so that the crane can be 
run out over the dock to lift logs from railway trucks and to 
pick them up from the dock when delivered from barges on 

can be opened to full width to allow the crane to pass and the 

the river. 

, a band saw, two boring ma- 
ine. 

d. The dust is used for firing a boiler 
h heats some of the adjacent shops. 

a reciprocating cross cut saw 

chines and a molding mach 

ines are connecte 
. 

stalled and the equipment also includes a vertical log frame, 

Dust and shavings are extracted by an exhaust fan which 
draws the dust-laden air from a pit to which the various 
mach 

whic 
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Multiple punch. 

MARINE ENGINEERING 

, up to 2” diameter. 

planishing hammer, pipe flanger, 

ix plumbers’ fires. 
Ten coppersmiths’ fires. 

9” 

Bending slabs. Hydraulic Lathe, 6”. Lathe, Buffer. Sj 

583 Pipe bender (hand) 

Riveter. 

634 Pneumatic 

(four). 

gap. 

8’. 

g machine (for copper). 

578 Pipe filling machine. 

' 8/ by Ig, 

lever cutting machines bender. 

Punch and: shears, 12” Plate bending rolls, 6’. 

455 Sensitive drill. 
98 Hand 

Screwing machine, Power shears. Strong 

99 Punch and shears (hand). 577 Tube sawin 
7 

76 
352 294 

9 
465 575 2 2 2 

Vay 
YS“ 

Screwing machine. Ball bearing drill. 

286 Strong bender, 8’. 

Power shears, 6’ by 1/16”. Blower. Grinder. 

283 Acetylene gas plant. 284 Ball bearing drill. 
87 Two hand lever punches. 
2 292 

293 Power shears, 8’ by 281 Blower. 207 280 282 285 

Plumbers’ Shop 

MACHINES 

Description and Size 

22 Tube sawing machine. 
135 

Screwing machine, 34-inch to 4-inch pipes. 

137 Hydraulic pipe bender, 18-inch stroke. 178 Worizontal drill. 190 Pipe filling machine. 198 Acetylene gas plant. Key No. 1 

219 

head crane and the sawn timber is afterwards transferred to 
separate seasoning kilns for hard and soft woods by means 
of bogie railways. 

TIMBER SHEDS 

There are four timber sheds, each 43 feet in width and 
ranging in length from 158 feet to 60 feet. After treatment in 
the kilns the timber is transferred to air-drying racks and 
there stored until required for use. It is then cut to lengths 
by pendulum and circular saws provided in the sheds and 
conveyed by bogie trucks and overhead runways to the joiners’ 
and cabinet makers’ shop, in which the whole of the joinery 
work and furniture, including chairs, required for vessels 
built at the yard is constructed. 

JOINER SHOP 

The joiner shop is a two-story building 300 feet long and 
100 feet wide. It is divided into three bays, of which the 
central one is 40 feet wide and the two outer bays are each 30 
feet in width. The upper flooring is omitted in the central 
portion of the shop so as to provide ample light on the ground 
floor. 

The machine tools are all situated in the bay on one side, 
while the bay on the other side is occupied with benches. The 
central bay may be cleared for erecting the work. 

Among the more notable machines in the shop are planing 
and trying-up machines capable of taking timber up to 18 
inches square in section, a panel planer which can deal with 
work up to 36 inches by 7 inches, a three-drum sandpapering 
machine for work up to 40 inches by 4 inches, and a planing 
and molding machine, with friction feed, which takes work 
up to 12 inches by 4 inches in section. 

Other tools which may be mentioned are a 24-inch by 6- 
inch tenoning machine, two vertical spindle molding machines 
and a hollow chisel and chain mortising machine, a number 
of circular saw benches and band saws and a 10-spindle bor- 
ing machine. Most of the tools are belt driven from line 
shafting carried on roller bearings, but some of the larger 
machines have independent driving motors. 

Furniture constructed on the ground floor is taken by means 
of an electric lift to the upper floor where it is polished or 
otherwise finished and stored until required. ‘The upper 
floor is also arranged to accommodate additional tools and 
benches for joiners’ and cabinet makers’ work. 

PLUMBERS’ SHOP 

The plumbers’ shop is 300 feet in length by 64 feet wide. 
The northern end of the shop is used for sheet iron work, the 
central portion for coppersmiths’ work and the southern end 
for plumbing work, while light sheet iron work, such as the 
construction of ventilators, ventilating trunks, casings, lock- 
ers and galley funnels, is also carried out on an upper floor 
at the southern end. The tool equipment includes a variety 
of pipe cutting, screwing and bending machines, shears and 
bending machines for sheet iron work, as well as punching 
and shearing machines, grinders, drills, etc. 

A considerable amount of welding is done in connection 
with pipe work, both by the quasi-arc and oxy-acetylene pro- 
cesses. 

ELECTRICAL INSTALLATION 

The whole of the electric energy required in the yard is 
taken from the system of the Newcastle Electric Supply Com- 
pany, so that no generating machinery is employed. 

The electrical installation is, however, very extensive, as 
the total brake horsepower of the motors in the yard amounts 
to about. 10,000 and electric energy is also used for lighting, 
welding, cooking and other purposes. Three-phase current 
is supplied at 6,000 volts and 40 cycles to three sub-stations 
in the yard, in which it is stepped down by static transformers 
to 440 volts for distribution to the shops. ‘The sub-stations 
are conveniently situated, one near the western end of the 
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general stores building supplying the shops in the northern 
part of the yard, another near the head of the fourth build- 
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ing berth supplying the platers’ shed and other plants in the 
neighborhood of the berths and the third in the power station 

building near the center of the fitting-out 
dock supplying the machinery in the 
power station. 

PoWER House 

The power station building, which is 
used mainly for the supply of compressed 
air and hydraulic power, measures 150 
feet long and 75 feet wide and is placed 
parallel with the fitting-out dock and ° 
near the center of the latter. A portion 
of the building, 38 feet in length, at the 
southern end is used as a millwrights’ 
shop, in which general repairs to the yard 
plant are effected. The shop contains 
a few lathes, shapers, drills and other 
tools suitable for this class of work. 

AIR COMPRESSING EQUIPMENT 

The air compressing plant comprises 
eight electrically driven units. These 
supply air at a pressure of 100 pounds 
per square inch for operating power 
hammers, portable pneumatic tools and 
other appliances used in the yard. The 
largest compressor is capable of com- 
pressing 3,000 cubic feet of free air per 
minute and is directly coupled to an 
induction motor of 650 horsepower. A 
second machine, driven by a 400-horse- 
power motor, has a capacity of 2,200 
cubic feet per minute and there is an- 
other compressor of the same capacity 
driven by an induction motor. Of the 
other compressors installed, two have ca- 
pacities of 2,200 cubic feet and 1,200 
cubic feet per minute, respectively, while 
the three remaining units are each cap- 
able of compressing 600 cubic feet per 
minute. The three small compressors 
are belt driven from Armstrong motors, 

while the other two machines are: both 
directly coupled, the larger to a 400- 
horsepower motor and the smaller to a 
260-horsepower motor. 

Air is delivered: into a vertical cylin- 
drical receiver 30 feet long and 8 feet 
in diameter, placed in a separate com- 

partment of the power station building 
at the northern end. From this it is dis- 
tributed by 14-inch underground mains 
to all parts of the yard, the diameter of | 
the mains diminishing to 9 inches at the 
most distant points. A 6-inch main, with 
branches at convenient intervals, is run 
down the sides of each of the large berths 
and arrangements are also made for the 
supply of air to vessels at the fitting-out 
_dock. At various points in the yard 
where a particularly large demand for 
air occurs, such as the blacksmiths’ shop 
and platers’ shed, air receivers are pro- 
vided of sufficient capacity to render the 
pressure fluctuations negligible. ‘ 

HyprRAvuLic EQurIPMENT 

Hydraulic power is supplied by the 
three sets of pumps. These pumps, 
which are of Messrs. Armstrong’s own 
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construction, are of the three-throw type and are each capable 
of delivering 90 gallons of water per minute against a working 
pressure of 900 pounds per square inch. They are driven 
through double reduction helical gearing by 75-horsepower 
motors, two of which were made by Messrs. Armstrong. The 
motors are automatically controlled by tappet switches actu- 
ated by the rise and fall of the accumulator, which is placed 
by the side of the air receiver in the compartment at the 
northern end of the building. The accumulator has a ram 
18 inches in diameter with a stroke of 20 feet. Hydraulic 
power is distributed throughout the yard by 6-inch under- 
ground mains and the exhaust is returned by an 8-inch pipe 
to a tank in the power station. 

The only other plant in the power station consists of two 
electrically driven centrifugal pumps which supply water for 
general use in the yard and also for testing tanks and water- 
tight compartments of vessels under construction on the 
berths. These pumps, which are placed in the well shown in 
the foreground of Fig. 26, also circulate the cooling water for 
the compressors. 

For use in connection with the overhauling and repairing 
of the plant in the power station, two 10-ton overhead travel- 
ing cranes operated by hand power are provided. One set of 
crane rails is extended into the millwright shop so that heavy 
machine parts can be transferred there for attention. 

The Armstrong yard, being as it is the largest shipyard in 
England, occupies an important position among the prominent 
shipyards of the world, and the foregoing description gives an 
excellent idea of the completeness of the plant in every detail. 

Cleaning Ships’ Bottoms Without Docking 

SHIP cleaning plant has been developed by the Rapid 
Submersible Ship Cleaner Company, London, England, 

for scrubbing the underwater portions of the hull of a vessel 
while she is in port taking on or discharging a cargo. The 
complete plant comprises a steel boat 45 feet long, 11 feet 
wide and 5 feet 6 inches deep, which, when fully equipped, 
draws about 3 feet 6 inches of water. 
three main compartments by steel watertight bulkheads. The 
forward compartment is arranged as a cabin for the crew of 
four men. The amidship portion is occupied by a winch and 
controlling gear for operating a submersible electrical scrub- 
bing machine. The after part forms the engine room where 
a four cylinder kerosene engine of 45 brake horsepower is in- 
stalled. ‘This engine is direct coupled to an electric generator 
developing an output of 22 kilowatts at 100 volts. The en- 
gine also provides the power for propelling the boat through 
silent chain gearing to the propeller shaft. The vessel is 

Fig. 1.—Submersible Ship Cleaner in Position for Lowering Against 

Side of Vessel to Be Scrubbed 
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The boat is divided into - 

Fig. 2.—Arrangement of Scrubbing Brushes and Submersible Motor 

equipped with electric light throughout, including powerful 
clusters for working at night. 

The most interesting part of the plant is the electrical 
scrubbing apparatus, which consists of a steel frame to which 
a submersible electric motor of 12 brake horsepower is bolted. 
This frame also carries the scrubbing brush, which is cir- 
cular in section and 5 feet long. The brush is made of coir 
fiber and brushes of varying degrees of stiffness can be used, 
according to the condition of the vessel operated on. ‘The 
brush is revolved by the motor through suitable gearing. This 
motor also drives a bronze propeller which is situated at the 
rear of the brush; thus when the complete machine is lowered 
into the water at the side of a ship and the power switched 
on the circular brush revolves and is pressed firmly to the 
vessel by the thrust of the propeller. The whole machine 
is then lowered to the required depth and raised, brushing 
a strip 5 feet wide on the ship as it descends and rises. When 
the brush emerges the boat carrying the cleaning gear is 
moved about 4 feet and the operation repeated, until the 
whole length of the vessel has been scrubbed. 

The scrubbing machine is raised and lowered by a specially 
designed electric winch with barrels for steel suspension wires 
and electric cable. ‘The whole is controlled by one operator 
stationed near the boat’s side. The scrubber is capable of 
removing any description of marine growth from the immersed 
part of a vessel and will do this without removing or injuring 
the paint on the vessel. If necessary, a special scrubber can 
be used and the whole of the vessel can be scaled of marine 
growths, paint, rust, etc., and left perfectly smooth and clean 
ready for repainting; thus the lengthy and costly operation of 
hand scaling is obviated. 

ADMINISTRATIVE RuLING.—Where the business on a par- 
ticular trade route is adequately served by persons, citizens 
of the United States, with privately owned ships under 
American registry, or by Government owned ships in the 
hands of private operators under reasonable rates and con- 
ditions and free from unjust or undue discriminations or 
preferences, it is the policy of the United States Shipping 
Board not to establish or encourage the establishment of 
competing service on such route. 

AN IpLE MERCHANT MaArtne.—The present situation in 
foreign exchange is not merely a matter of concern to inter- 
national traders in securities. That merchant marine for 
which we waited for so many years is either tied up in port 
or is sailing for Europe in ballast. We have the tonnage. 
The time has come for supplying European buyers with the 
credit necessary to use that tonnage. Otherwise our plan 
for becoming a great maritime nation will prove just an empty 
dream. 



Standardized Diesel Engines 
Harmonious Combination of Essential Diesel En- 
gine Requirements with American Practicability 

BY H. R. SETZ 

Shee Diesel engines have come into more general use in 
the United States, marked diversities in technique of de- 

sign and manufacture have become apparent. On one hand 
we see established European types of engines copied in every 
minute detail and dimension with an uncritical exactness 
which indicates a complete lack of perception for their pecu- 
liarities and limitations; on the other hand, there is a ten- 
dency indiscriminately to discard the refinements and seem- 
ingly expensive constructive details characteristic of all suc- 
cessful Diesel engines in favor of the cheap and inadequate 
practices that dominate ordinary gas engine, and even steam 
engine construction. ‘The former leads to excessive cost due 
to unsuitability of many details to American shop methods 
and operating conditions; the latter results in rapid deteriora- 
tion and complete failure under anything like the operating 
requirements which modern Diesel engines can meet. 

In what follows a line of engines is described that repre- 
sents a comprehensive effort at a harmonious combination of 
essential Diesel engine requirements with American prac- 
ticability. As the outstanding feature of the latter the author 
perceives the endeavor of standardization in the sense of 
adopting recognized constructive elements to the greatest pos- 
sible variety of applications compatible with accepted engi- 
neering principles. The Diesel engine is essentially simple, 
whether built in the four cycle or two cycle type, and the fol- 
lowing expositions show that this simplicity can be given ex- 
tremely practical expression through the channels of stand- 
ardized design, if conceived broadly enough from the outset. 
It will also be seen that neither in the four cycle nor in the 
two cycle form does this standardization demand departure 
from accepted Diesel engine technique, but rather to the con- 
trary that such procedure is conducive to the attainment of re- 
sults which without it seemed far beyond practical realization. 

The aggregate capacity of four cycle Diesel engines in 
operation today in all parts of the world amounts to well over 
three million horsepower. This formidable output is ob- 
tained from engines ranging from only a few horsepower per 
cylinder up to units where 400 horsepower are being devel- 
oped in one single cylinder. Their field of application covers 
any requirement where power is needed. at a steady enough 
rate to justify their comparatively high first cost. With very 
few exceptions, Diesel engines are not found in places where 
power requirements are of a seasonal or such fluctuating 
nature as to result in a low average load factor and there are 
very compelling economic reasons why their application gravi- 
tates preponderantly towards fields of heavy and essentially 
continuous power demand such as central station work and 
marine installations. 

As a result of such severe and diversified application ex- 
tending over a period of approximately twenty years of steady 
and progressive development, the principles peculiar to suc- 
cessful four cycle engine construction have become well es- 
tablished. In the application of these principles from the 
viewpoint of standardization, it is not necessary to cast about 
for fundamentally new forms, as existing types of engines 
present a wide and rich choice of constructive features which 
have the makings of a standardized product. 

GENERAL ENGINE STRUCTURE 

Beginning with the frame structure, there has come into 
increasing use for all advanced service requirements, such as 

by H. R. Setz. * Copyright, 1921, 

marine installations, a construction consisting of the bed 
plate, vertical frame members and a beam-like top member 
mounted over the latter which serves as a support for the cyl- 
inders. ‘The widest and most consistent application of these 
features is embodied in the modern Burmeister and Wain en- 
gines, where the top member or cylinder beam takes the form 
of a deep box section which surrounds the cylinders over their 
entire length. The extreme rigidity obtained with this con- 
struction has to no small part contributed to the success of 
these engines. 

In a broader conception this same general frame structure 
forms the basis for the engines dealt with in this article, the 
principal modification consisting in the method of mounting 
the cylinders. In the Burmeister and Wain engines bored seats 
are provided directly in the cylinder beam for the top and 
bottom ends of the cylinders, thereby providing one fixed 
position for each cylinder relatively to the common beam. 
Since such a beam contains from two to four cylinders it be- 
comes a rather bulky and heavy casting in which requisite 
accuracy for the cylinder seats, particularly as regards paral- 
lelism of the cylinder centerlines, cannot be readily obtained. 
Proper alinement of the cylinders with their respective cranks 
depends entirely upon this point. Corrective measures for 
errors in machining are difficult to apply. The delicacy of 
this boring operation in so large a piece can therefore be 
readily appreciated and a modification which eliminates this 
operation is thoroughly desirable from a manufacturing point 
of view. 

The seating of the cylinders at their extreme ends directly 
in the beam requires so close a spaced relation between these 
parts that the accommodation in the same beam of a variety 
of cylinder sizes or types is practically excluded. So far as 
considerations of strength and rigidity are concerned—the 
main reasons for the use of a cylinder beam—a very much 
freer relation between these parts is permissible. The elimi- 
nation of bored cylinder seats therefore suggests itself as a 
means for securing wider adaptability for so large and ex- 
pensive a piece as this beam. 

A-FRAMES AND TIE Rops 

Fig. 1 shows a frame structure in which the foregoing con- 
siderations have been given due regard. The vertical frame - 
members take the form of A-frames which are mounted on 
the bedplate in the plane of the main bearings. The deep, 
box-shaped, cylinder beam rests on top of the A-frames and 
is secured to the latter by means of tie rods of such length as 
to insure the transmission of forces well into the structure of 
the parts which they connect. For this purpose each tie rod 
is carried from the top of the cylinder beam to a point in the 
A-frame where the distribution of material insures most favor- 
able stress distribution, and from this point on down the 
cross-sectional development of the A-frames easily permits 
direct force transmission into the bedplate. 

A rigid method of fastening is thus obtained which does 
away with the inconvenience of a great number of flange bolts 
at so inaccessible a place as is found where the top of the 
A-frames joins the underside of the cylinder beam, and, due 
to their comparative shortness, elastic deformations in the tie 
rods can be kept within practical limits without having to 
resort to excessively heavy sections. The deformation of the 
lower part of the A-frames, such as is easily possible by care- 
less tightening of tie rods which run clear through to the 
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underside of the bedplate, is also made impossible. These 

short tie rods, furthermore, permit of easier handling in erec- 

tion and overhauling of the engine, particularly in tight places 

such as on board ship. Being shorter than the height of the 

A-frames, they can be lowered and temporarily secured so as 

to be contained entirely within the A-frames.and removed with 

these sideways from underneath the cylinder beam. ~The 

crank shaft is bedded deep enough in the bedplate to clear the 
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of the main bearings. The working forces of the engine are 

therefore transmitted to the bedplate in the planes of the main 

bearings and longitudinal bending of the bedplate is thereby 

eliminated. What bending there is occurs in the transverse 

girders of the bedplate and is only of slight amount, namely, 

that determined by the amount of span in the arch of the 

A-frame required to straddle the main bearing caps. The 

elimination of all considerable bending deflections from that 

Fig. | 

underside of the A-frames, thus readily permitting of their 

sidewise removal without disturbing any other engine parts. 

This is a feature which contrasts very favorably with some of 

the expedients recently adopted for accomplishing similar 

results. 
CYLINDER BEAM 

The cylinder beam, running the whole length of the en- 
gine, effectively braces the upper ends of the A-frames and 
forms the bridge between the centerline of the forces due to 
the working pressures in the cylinders and the re-acting forces 

part of the engine structure which contains the delicate and 
important working surfaces of the main bearings and the ac- 
commodation of these strains in so favorably proportioned a 
piece as the cylinder beam is a matter whose importance can- 
not be overestimated, especially for marine engines. 

In the cylinder beam shown in Fig. 1 no provision is made 
for bored cylinder seats and all machining processes on same 
are reduced to ordinary facing and drilling operations with- 
out calling for any particular degree of accuracy. Its func- 
tion as a load transmitting member is reflected in its deep box 
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section, augmented by the tubular extensions of the cylinder fas 
openings which project well into the interior of the beam. mm c 
Exceptional rigidity is thus obtained at a minimum expendi- Ome. ? 
ture of metal. =e 

CYLINDER SEATS | ETA ee 
The cylinder seats are located in separate flanged rings YUM Uy, NN YAY 

(see Figs. 2 and 3) which can be conveniently bored to any yA an a Uae 
desired degree of accuracy on a lathe or vertical boring mill. i 
The upper ring, into which the cylinder proper is inserted in 
the usual manner so as to be rigidly held with the cylinder 
head in place, rests with its flange squarely on the top of the’ 
beam. ‘The bottom ring is slidably fitted over the lower end ~- 
of the cylinder and bolted against the flanged face at the Ss 
lower end of the tubular opening which runs parallel to the @.°* ~ 
top face of the beam. The cylinder passes through this tabu Ny, 
lar opening with considerable clearance, thus forming a large Ee Fe 
water jacket space which the upper and lower cylirfder rings SS, 
close off; this also permits of independent lateral movement 
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of each cylinder relatively to the cylinder beam, thereby mak- y 
ing possible the convenient and exact alinement of each cyl- ae cM IL | 
inder with its respective crank. After having been properly Sar afl 
located the flanges of the cylinder rings are dowel pinned, == : oF 
which definitely centers the cylinders. —————— 7 CA mre 

BEDPLATE ZS EAE |x 

The bedplate is a rigid casting consisting of longitudinal N il 
and cross girders of deep I-section with wide flanges on top N 
and bottom, which are effectively reinforced by suitable ribs. 
The cross girders carry the main bearings in bored seats. E 
The whole engine bedplate is made up of symmetrical sec- —— 
tions, each comprising two or three cylinders, for the main 
part and the narrower compressor section at the forward end 
(see Fig. 3). The bottom of the crank pit under the main sec- 
tions is formed by one continuous welded steel pan of any 
desired depth to meet particular conditions, and, owing to the 
fact that the bolts which hold this pan in place are accessible 
from the interior of the bedplate, it becomes possible to main- 
tain an oiltight joint after the engine is erected. 

L y g B Miserersrrssswswowsreaee torrrrert te Ny 
N 
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Main BEARINGS 

The main bearings take the form of babbitted cast iron 
shells, readily rolled out of their bored seats without requir- 
ing removal or even lifting of the shaft. Except in stationary 
engines, where one of the center shells is made slightly longer 
so as definitely to locate the shaft axially, all shells are of the 
same length and interchangeable. With the exception stated, 
all these shells have liberal end clearances to permit axial ex- 
pansion of the shaft relatively to the cooler bedplate. The 
A-frames rest with broad flanges on the bedplate and ample 
space is provided for accessibly locating through bolts of 
liberal proportions. ‘Their design is such that for a given 
cylinder group the extreme end frames are alike and inter- 
changeable, as are the frames between cylinders. In this 

manner only two patterns are required and only two kinds of 
castings need be carried in order to cover any number of cyl- 
inders. that may be required for a complete engine. A con- 
spicuous feature of this frame arrangement is the wide open- 
ings through which ready access can be had to the interior 
of the engine. Flanged edges along the outside contour of 
the A-frames facilitate the convenient placing of oiltight 
doors. 

CROSSHEADS 

For heavy duty service, and for marine installations in par- 
ticular, the use of crossheads is coming into more and more 

general use. Experience has taught that their slight extra 
cost is offset in a short time by reduced wear and the greater 
ease of maintaining exact clearances on those parts which are 
subject to sliding wear. This is so well understood today that 
it requires no further comment, although it may be mentioned 
in passing that leading European builders are today applying Fig. 2 
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crossheads to four cycle marine engines of’ as low as 17 
inches cylinder bore, a practice which only a few years ago 
was considered superfluous and commercially impossible. 
There are very good reasons why American marine engineers 
ought to heed this tendency. 

As to the type of crosshead to be used on Diesel engines, 
there still exists today a very considerable diversity of opinion. 
With very few exceptions the types and general arrangement 
of crosshead constructions bear the earmarks of their origin, 
the steam engine. Center crossheads, running in bored guides, 

was the first form used in Diesel engines. ‘Their incon- 
venience in manufacture, however, especially in larger units, 
and more so their limited accessibility and inadequate means 
for adjustment for wear, have failed to make them very popu- 
lar. From this form it was only a short step to the center 
crosshead with flat guides such as are extensively used on 
marine steam engines. Here provisions can readily be made 
for adjustments, and considerable accessibility, also, can be 
obtained if the frame columns which carry the crosshead 
guides are placed in the plane in which the connecting rod 
swings. This latter requirement, however, successful as it has 
proved to be with steam engines, is a serious detriment when 

applied to Diesel engines. 
transmitted through these columns into the bedplate, the latter 
is subjected to heavy longitudinal bending moments, and, on 
account of the necessarily wide span required for clearing the 
path of the crank pin boxes, also to very considerable trans- 
verse bending stresses. 

SIpE TypE CROSSHEAD 

Another type of crosshead adopted for Diesel engines is 
the side crosshead, most extensively used on marine steam 
engines. Its comparative freedom from temperature influ- 
ences and, not the least, its cheapness are the features which 
have given it this wide popularity. The front column only 
is made use of to carry the crosshead guide; inasmuch, how- 
ever, as this column is still placed in the plane of connecting 
rod, its use is just as unfavorable for load transmission to the 
bedplate of a Diesel engine as the previous one. It was, how- 
ever, through adaptation of the side crosshead to practical 
Diesel engine requirements that the first really successful 
crosshead type marine Diesel engine came into existence. We 
are referring to the Burmeister and Wain construction where 
independent A-frames are mounted over the bedplate in the 
plane of the main bearings with the crosshead guide extending 
from one to the next of these A-frames. 

This is no longer as simple an arrangement as the side 
crosshead used on the steam engine. The fact that the one 
guide for each crosshead is supported on two entirely separate 
frame members introduces a rather delicate erection job on 
large pieces and in positions which require no small amount 
of painstaking care. Probably the least desirable feature, 
however, is the fact that the crosshead side of an engine so 
constructed is practically entirely closed off as far as con- 
venient access into the interior is concerned, a matter of no 
small consequence from the operating point of view. ‘This 
arrangement is, of course, also objectionable from the view- 
point of standardization, since the resulting departure from 
symmetry about the center plane of the engine requires right 
and left hand or inboard and outboard parts. 

DouBLE CENTER CROSSHEAD 

Considerations of this nature have brought increasing favor 
to the so-called double center crosshead. Having originated 
in large steam engine practice, it is coming into more general 
use on Diesel engines and has been adopted for the line of 
engines here described. The two crossheads at the end of the 
crosshead pin (see Figs. 2 and 3) are entirely symmetrical 
and interchangeable. Each carries a pair of babbitted, inter- 

changeable slippers which can easily be removed without dis- 
turbing any other parts when wear makes readjustments nec- 
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essary. The side thrust from these crossheads is taken up by 
water-cooled guides of plain box-shaped cross-section, and 
requirements of strength and rigidity, as well as ease of aline- 
ment, are met by the provision of two supports for each guide 
at the points of maximum side thrust. 

These supports take the form of deeply ribbed brackets 
cast integral with the A-frames (see Fig. 1). Splitting the 
side into two halves has the double advantage of making pos- 
sible the use of a larger aggregate surface and of greatly im- 
proving accessibility from both sides of the engine. The 
four guide rails (Fig. 18) can readily be so placed as to allow 
the downward withdrawal of the piston. When it is re- 
membered that the pulling of the piston upward sacrifices 
headroom, makes necessary the complete dismantling of pipes, 
tubing and valve gear, not to mention the wasted time and 
labor incident to the disturbance of adjustments and roller 
clearances, the advantage of the arrangement can be appre- 
ciated. 

The removal of the pistons from below is further facili- 
tated by the absence of any partition separating the underside 
of the cylinders from the crank case. In order to prevent the 
dripping of carbonized oil residues which will work past the 
pistons and would drop into the crank pit below, a light tubu- 
lar piston extension is used from which excess oil and residues 
are scraped off by two inwardly closing snap rings in the 
lower end of the cylinders, A small annular chamber sur- 
rounding these scraper rings serves as a receptacle for the oil 
thus collected. 

This arrangement, it will be observed, is identical with the 
most accepted practice on modern two cycle engines. Con- 
sidering the total forces that have to be dealt with here the 
slight extra weight added to the reciprocating masses by the 
piston extension is of hardly noticeable consequence; on the 
other hand, the absence of a partition underneath the cylinders 
results in reduced engine height, an incidental feature which 
for certain installations is of considerable importance. 

THE Piston Rop 

The piston rod is hollow and serves with its integral top 
flange not only as a support of the piston but also conveys 
cooling water to and from the latter. By means of a telescope 
tube all the water is first conducted to the crosshead where a 
baffle plate forces it to flow through the whole length of the 
hollow crosshead pin before reaching the central bore which 
communicates directly with the hollow piston rod: Similarly, 
the discharge is conducted through a central tube in the piston 
rod directly to the crosshead pin and thence out through a 
second telescope tube. s 

In order to make possible such a well directed flow of 
cooling water, and for other reasons which will become more 
apparent later on, the piston rod is secured to the crosshead 
pin by means of a split collar backed by a heavy nut on the 
threaded end of the piston rod. The absence of any fastening 
means whatsoever on the underside of the crosshead pin per- 
mits the upper end of the connecting rod between the two 
crosshead pin boxes to be made exceptionally substantial and 
rigid. 

In recognition of the importance of preventing cooling water 
leakage into the crank pit, particular care has been given to 
the packing of the telescope tubes. Aside from self-adjusting 
metallic packing rings, an air seal is used which is kept under 
a pressure of from twelve to fifteen pounds per square inch 
from the first stage of the air compressor. With a negligible 
consumption of air, leakage water past the packing rings is 
prevented from passing the air seal. This arrangement com- 
bined with non-corrosive telescope tubes makes possible the 
use of sea water for piston cooling, thus greatly simplifying 
the whole cooling water circulating system as compared with 
such arrangements which require fresh water piston cooling. 

Where there are more than three cylinders in one engine 
the crank shaft is made in symmetrical sections of two or three 
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cranks per section, reversible end for end; the flanged joint 
is placed between the two middle cylinders in the same plane 
with the joint in the bedplate. Each main bearing is sup- 
plied with lubricating oil under pressure through an indi- 
cator, where not only the actual flow can be observed but also 
measured and regulated; an automatic alarm gives warning 
when the supply to any bearing reaches a minimum. Crank 
pin and crosshead pin boxes as well as crosshead shoes are 
supplied with pressure oil in the usual manner through drilled 
holes in the shaft and connecting rods. 

WATER COOLING 

In considering any. type of engine structure, too much em- 
phasis cannot be laid upon the facilities which are afforded for 
insuring adequate water cooling of the cylinder and cylinder 
heads. Adequate water cooling implies not merely the pres- 
ence of a body of water in contact with the heated surfaces, 
but also that it will be in active and well defined circulation 
over these surfaces. The rate of heat transmission between 
the surfaces and water which is agitated and in motion is ap- 
preciably higher than if the water is flowing very gently; 
sluggish flow causes precipitation of mineral deposits, thereby 
further imparing the transmission of heat. Low mean tem- 
peratures of the casting walls are highly desirable for reduc- 
ing heat distress, for improving lubrication and for main- 
taining the volumetric efficiency of the engine. To what ex- 
tent this may affect actual operating results can be seen with 
unusual clearness from the record of a three cylinder, four 
cycle, 450 brake horsepower Diesel engine of conventional 
heavy duty design. 

Fig. 4 shows graphically the average daily output of this 
engine, covering the period from the month of March until 

the following October; the engine was put in operation the 
previous June. This particular engine was one of several 
other units in a station where the load conditions are prac- 
tically steady and continuous and where, on account of the 
Superior economy of the Diesel engine compared with the 
other units (steam), the former was uninterruptedly kept 
loaded to its highest possible capacity. About six months 
after this engine was put in service it became apparent that 
its capacity was falling off, which manifested itself by in- 
creasingly smoky exhaust at loads below the maximum rated 
load and, if forced, in overheated and seized pistons (trunk 
pistons, uncooled). Gradually this condition became worse, 
and in March, where our diagram begins, 350 brake horse- 
power was about as high a load as it was deemed safe to 
carry. On March 21 and 22 an attempt was made to put 
more load on this engine, with the result that the piston seized 
and required regrinding, hence the shutdown of several days. 

The continued dropping off in load capacity at an average — 
rate of approximately 15 horsepower per month was rather 
puzzling at first, especially in view of the fact that all the 
valves were kept in satisfactory condition, which is borne out 
in the chart by the steady runs that were being made, as high 
as 646 consecutive hours by the actual station log. From all 
the surrounding circumstances it gradually became apparent 
that the trouble was due to heat distress. This was verified 
on July 22 and 23 when arrangements could be made to cir- 
culate an extra large quantity of cooling water through this 
engine. A load about 50 percent higher than the then pre- 
vailing average could be carried for 37 consecutive hours. 

When it finally became possible to shut this engine down 
for a thorough inspection and overhaul, a mineral deposit was 
found on the cylinders and cylinder heads which in places 
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was fully %4 inch thick. The diagram shows to what extent 
operating conditions were improved by the removal of these 
deposits; a load up to within 90 percent of the full rated load 
could be carried without any signs of distress, and that in 
spite of the fact that neither cylinder liners nor pistons were 
anywhere near in normal condition after the previous hard 
usage. 

WATER JACKET AREAS SHOULD BE RESTRICTED 

Experiences like these, and the considerations already re- 
ferred to, account for the increasing tendency to depart from 
the “liberal” water spaces still occasionally emphasized in the 
trade literature. Water jackets should be designed from the 
very opposite point of view, namely, that of restricting areas. 
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This should be done especially in the neighborhood of more 
highly heated cylinder parts, over which the water must be 
forced to flow at a velocity high enough to insure rapid heat 
transmission and by mechanical agitation to forestall the de- 
posit of minerals. The cylinder beam construction as illus- 
trated in Fig. 1 lends itself particularly well to the conscien- 
tious observance of these principles. As may be seen from 
Figs. 2 and 3, it is a simple matter to secure under the flange 
of the upper cylinder ring a barrel-like baffle which forces 
all the cooling water actively to circulate around the cylinder 
in a thin sheet. 

The same idea is carried through in the design of the cyl- 
inder head. Since this is provided with a baffle plate in the 
water space immediately above the combustion chamber wall, 
all the cooling water is caused to pass over this heated wall 
at a fairly high velocity, which increases towards the center 
where the most intense heat conditions occur around the fuel 
injection valve. This feature is obtained without undue com- 
plications to the cylinder head casting. A part of its jacket 
wall is formed by the upper cylinder ring, a construction 

Fig. 6 

which makes the narrow water passage space accessible all 
around from underneath for core work and cleaning. The 
intensification of cooling due to the flow of cooling water 
around the outer edge of the cylinder and cylinder head wall 
contrasts favorably with those constructions in which these 

_walls take the form of heavy flanges that are touched by the 
cooling water only on the top and bottom respectively. The 
cylinder head studs can be so placed as to permit their con- 
venient packing against coming into contact with the cooling 
water, a consideration of importance for salt water service. 

‘THREE CYLINDER TRUNK Piston ENGINE 

Fig. 5 shows the transverse section, and Fig. 6 shows a 
photographic view of a three cylinder Diesel engine in which 
the foregoing ideas as to frame construction, cylinder mounting 
and cooling have been incorporated. The ease of manufac- 
ture, beginning with the simple castings, the convenience of 
machining and the ready accessibility in erection were mat- 
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ters of general comment. This being a trunk piston engine, 
with the connecting rod side thrust transmitted directly into 
the cylinders, it afforded a good opportunity to test the rigidity 
of its frame structure. As was to be expected from the favorable 
cylinder mounting, the elastic deformations so typical of high 
speed engines are minimized to an extent which makes the 
engine practically free from vibrations. Since this is the 
largest single factor that affects maintenance of the accurate 
alinements required by Diesel engines in order to reduce wear, 
the advantages of this arrangement can readily be appreciated. 

The provisions for efficient cooling have likewise met all 
expectations. ‘There is a just barely perceptible temperature 
increase on the external cylinder and cylinder head walls 

even under the heaviest loads; the pistons run exceptionally 

cool and the lubricating oil which works down between cylin- 

ders and pistons is entirely free from carbonized residues. 

The rapid circulation of cooling water over the cylinder head 

causes extremely efficient cooling around the various valve 
cage seats; as a result the cages themselves as well as the 

valves are kept at so even a temperature under all operating 

conditions that clearances of the valve gear parts can be set 

with a degree of closeness that insures quietness and ease of 
operation at highest speeds. 

(To be continued.) 

The United States Will Lead in Motorship 

Building, Predicts Dr. Lucke 
MERICA will lead the world in motorship development 
just as she does in the motor car industry, Charles E. 

Lucke, professor of mechanical engineering at Columbia Uni- 

versity, predicts in a survey on the relative merits of motor- 

ships and steamships made for the American Society of Me- 

chanical Engineers. ; 
Professor Lucke, who during the war was director of the 

United States Navy Gas Engine School, a Columbia Uni- 

versity war institution, which trained crews to man sub- 

marine chasers in European waters, asserts that this country 

is entering upon a programme of motorship construction and 

that although this industry developed in Europe the leader- 

ship in building and operation will eventually pass to Amer- 

ica. He points out that the history of the motor car industry 
is likely to repeat itself in the motorship. At the outset Europe 
led in that industry, but as the art developed the primacy 
shifted to this side of the Atlantic. . 

Ristnc Costs Have INCREASED MoToRSHIP BUILDING 

Dr. Lucke says that rising costs due to the war have in- 

creased motorship building at the expense of steamship con- 

struction and that future conditions so far as they can be fore- 
cast favor the motorship over the steam vessel as a vehicle of 
ocean commerce. 

“Buropean shipbuilding nations,” states Professor Lucke, 

“the Scandinavians at first, but now practically all, including 
England, France, Holland and Italy, in addition to Germany, 
have for some years been building large Diesel engines and 
auxiliary equipment for the driving of seagoing vessels. In 
more recent years this movement has been accelerated by the 
proved economy of the equipment that has been found most 
reliable and the reduction in cargo-carrying costs by the 
motorship over the steamship. The raising of all prices and 
costs by the war has directed attention to every possible source 
of saving, and this, among other things, has further increased 
the volume of motorship building at the expense of steamship 
construction. 

“During this whole period of experimental development 
of the propelling machinery, and with its perfection the large- 
scale demonstration of lower cargo-carrying costs over com- 
peting steam equipment, America has done nothing with the 
motorship. On the contrary, there has been a great increase 
in steam cargo carriers, first as a result of war demands and 
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later as a national movement for the re-establishment of the 
American merchant marine in a position of some commanding 
importance at sea. 

EUROPEAN COUNTRIES THE PIONEERS 

“While America has been building more and more steam- 
ships, the Europeans have been building fewer, in propor- 
tion, replacing them by motorships, partly on the basis of 
demonstrated reliability, but mainly on the basis of proved 
reduction of operating costs. Only now have our shipping 
interests passed the period of consideration and entered upon 
that of action. 

“Tt has taken some years to convince American shipping 
interests that the motorship is reliable; it has taken some years 
to convince these same interests that America can build satis- 
factory engines and that they need not be reproductions of 
European models; but it can be said definitely that shipping 
interests have now reached the point of accepting this situa- 
tion. It is admitted that American Diesel engines can be built 
equal in quality to those built in Europe and also at compet- 
ing costs, but in spite of this there has not as yet been any 
great adoption of the motorship in this country. Only a few 
have been contracted for today, although a great many proj- 
ects are under consideration. 

THE PROBLEM OF USING LOWER GRADE OIL 

“To adapt the motorship to the burning of the lower grade 
oil, which seems to be really the only step necessary to elimi- 
nate even the residual doubts remaining in the minds of 
American shipping interests, there are only two factors of any 
importance to be studied, namely, spraying of the oil and ig- 
nition temperatures. 

“Tt may be said, therefore, that America is about to enter 
on its programme of motorship development and use, and, in 
fact, has actually entered it within the last year. The rate 
of adoption depends upon the speed with which established 
facts become recognized and known, and are followed by 
building orders. It is of considerable interest to note that the 
motor car industry, in which America now leads the world, 
developed in Europe in quite the same way as the motorship 
industry, and it is not too much to expect that once American 
interests become convinced that the motorship is what the 
Europeans think it is, American motorship construction and 
operation will also lead the world.” 

Annual Meeting of the Institution of 
Naval Architects 

HE annual meeting of the Institution of Naval Archi- 
tects will be held on March 16, 17 and 18 in the- 

lecture hall of the Royal United Service Institution, White- 
hall, W. C. 2, London. An evening reception will be held 
in the Naval Museum of the Royal United Service Institu- 
tion on the evening of March 15, and the annual dinner will 
be held on the evening of March 16 in the Grand Hall, Con- 
naught Rooms, Great Queen Street, Kingsway, W. C. 

A gold medal will be awarded by the Council to any person 
not a member or associate member of the Council, who shall 
read a paper at the forthcoming meeting which, in the 
judgment of the Council, is deemed to be of special merit. 
The Council will also offer a premium of books or instru- 
ments to the reader of any paper, not a member or associate 
member of Council, which in the judgment of the Council 
merits this distinction. 

Test Navy Yarp Dry Docx.—The 1,000-foot dry dock 
at the Philadelphia Navy Yard, known as No. 3, was flooded 
February 15, as a test, preparatory to being put into commis- 
sion March 1. There is about 100 feet of earth between 
the end of the dock, as it now stands, and the Delaware river. 
This is to be dredged away and the gates connecting the 
dock with the river will be placed within the next two weeks. 
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New Motorship San Miguel, Built for the Thoreson Line, Christiania 

Motorship Building in Europe 
BY OUR SPECIAL LONDON CORRESPONDENT 

It might be thought that the recent fall in the price of bunker coal in Great Britain 
would give a setback to the motorship movement. This ts not the case, for it is the 
general opinion of British shipowners that the prices of coal and liquid fuel will move to 
some extent in unison and that whatever fluctuations take place the Diesel ship will 
always show a marked saving over the corresponding steamer. Already the price of 
liquid fuel in English ports has fallen between £2 and £3 per ton, and it must of course 
be remembered that the respective costs of coal and oil in Europe are no criterion of the 
relatwe running expenses of steamships and motorships, since it is always arranged that 
the latter shall take on fuel at some ports on their route where the price is lowest. This is 
one of the inestimable advantages of the motorship due to its large radius of action. 

ANY interesting motorships have been launched during 
the past month. Among those which were completed 

were the Glenapp, a notable addition to the already large 
fleet of motor vessels owned by the Glen Line, while another 
vessel for the same company, the Glenbeg, was launched, 
making the fourth 500-foot cargo vessel owned by the Glen 
Line. The Lobos, a 10,000-ton freighter, was completed for 
the Pacific Steam Navigation Company to trade between 
Glasgow, New York and the west coast of South America 
through the Panama Canal. She is the second of six motor- 
ships for the Pacific Steam Navigation Company, the other 
four being well under way. 

A third vessel recently completed is one of a type rapidly 
gaining in favor with Scandinavian shipowners, namely, a 
vessel of about 3,000 tons. She is equipped with two Polar 
Diesel engines of the two cycle type, each developing 500 
horsepower, but it must be admitted that the installation of 
two engines in such a small vessel is a somewhat costly pro- 
ceeding. It is now more usual to fit vessels up to 3,000 or 
4,000 tons with a single engine, and examples of this policy 
are given in the recent launches of the motorship Sevilla and 

Sardinia on the Tyne and in Holland respectively, both for 
Norwegian shipowners. The machinery of these two latter 
ships is worthy of reference. It is of the Werkspoor type, 
which is now being widely adopted by all classes of ship- 
owners, partly on account of its simplicity and partly because 
it is probably the cheapest type now constructed. In the first 
named ship, which only carries about 2,500 tons, a 1,400- 
horsepower engine is installed, while in the second one of 
2,140 horsepower is fitted, a departure from the standard 
1,400-horsepower sets, of which probably twenty examples 
have been built or are approaching completion. It is by this 
standardization that the Werkspoor Company has been able 
to bring down the net manufacturing costs, and they are now 
comparable with those of corresponding steam machinery in- 
stead of being at least 25 percent above, which is the normal 
price for most Diesel plants. 

With the development of a 2,140-horsepower engine the 
Werkspoor Company is now approaching the Burmeister and 
Wain firm in maximum cylinder output. These new Werk- 
spoor engines are of the six cylinder type, and an eight cyl- 
inder motor of the same class would develop-approximately 
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3,000 indicated horsepower against 3,200 indicated horse- 
power in eight cylinders, which represents the largest engine 
built to the Burmeister and Wain design. Most engineers on 
seeing the Werkspoor Diesel engine for the first time are in- 
clined to say that its scantlings are too light for the pressures 
involved, but experience has shown this view to be incorrect. 
Unlike any other large marine oil engine, the construction 
comprises units of three cylinders in one casting, with the 
liners let into this casting which is supported by vertical 
steel stanchions of small dimensions. ‘The cylinder covers 
are then bolted onto the casting and the whole design is thus 
of the utmost simplicity, while the cylinder cooling arrange- 
ments are obviously exceedingly good. No difficulties have 
been encountered in engines up to 1,400 indicated horse- 

A_ 2,140-Horsepower Werkspoor Four-Cycle Engine Being Erected. 

This is the Largest of Its Type Yet Built 

power, and it will be of the greatest interest to engineers to 
note the results achieved with the larger motors. The build- 
ers’ confidence in them is evidenced by their willingness to fit 
them in single screw ships, where reliability is even of greater 
importance than it is in twin screw vessels. 

The question of the installation of oil engines in liners is 
now exercising the closest attention of the large European 
passenger shipowning companies, and although orders for 
nearly all classes of vessels have now ceased, it is likely that 
when prices have dropped and contracts are renewed many 
shipowners will build passenger motor liners. In the mean- 
time, the Italian Transatlantic Company, undeterred by the 
present slump, has contracted for three motor passenger 
liners for service between Italy and the United States. These 
ships, which carry only a small amount of cargo, have ac- 
commodation for 350 passengers and present a very unusual 
appearance, having no funnel. The engine room is arranged 
amidships, and it is stated that a very large additional space 
has been rendered available for cabins on account of the dif- 
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ference in the size of Diesel machinery and corresponding 
steam plant. They will not be high-powered craft, as the 
machinery consists of two 2,000 brake horsepower Ansaldo 
Diesel engines (giving a combined indicated horsepower of 
about 5,500), but it is anticipated that a speed of 13 knots 
will be attained. 

The employment of two cycle Diesel motors for these pas- 
senger liners is of some interest in view of the controversy 
raging regarding the respective advantages of two and four 
stroke plants. The Ansaldo two cycle engines on the three 
ships Ansaldo San Giorgio I, Ansaldo San Giorgio II and 
Ansaldo San Giorgio III which are now in commission have 
given exceptionally good service, and the system adopted of 
controlled port scavenging, which is peculiar to this type of 
motor, appears to have solved one of the most troublesome 
problems in two cycle Diesel engine designs. In England the 
two cycle engine seems to be gaining in favor, and the latest 
firm to take up Diesel manufacture, the well-known Wall- 
send Slipway and Engineering Company, decided after care- 
ful investigation that the Sulzer two cycle motor offered the 
greatest possibilities. It is an interesting fact that there are 
now more firms engaged upon the manufacture of two cycle 
motors in Great Britain than of the four cycle class. 

The three motor passenger liners for the Italian Trans- 
atlantic Company will not be the first passenger vessels 
equipped with oil engines to be completed. This honor will 
fall to the motorship Magvana, which was launched two or 
three weeks ago on the Clyde for the British India Steam 
Navigation Company, and which is due for completion early 
in the spring. She and her two sister vessels now being built 
are designed to carry 150 passengers, and these are therefore 
more in the nature of mixed cargo and passenger vessels than — 
pure passenger liners. It may be added that important prog- . 
ress towards the construction of oil engine driven trans- 
atlantic liners is anticipated, for the Cunard Company is 
greatly interested and John Brown & Company, the Clyde- 
bank shipbuilders, are now engaged upon the construction of 
Cammell Laird engines with the ultimate object of their in- 
stallation in large liners. 

Other interesting developments may be expected from some 
of the more important shipbuilding firms in the very near 
future, including Scotts Shipbuilding Company, which is 
manufacturing Still combined steam and oil engines; Arm- 
strong Whitworth & Company, which is building its first 
Sulzer Diesel engines, and Dunsmuir and Jackson, who are 
manufacturing Cammellaird-Fullagar sets. So intense is the 
interest in motor shipbuilding in Great Britain at the present 
time that it may fairly be said that there is scarcely a ship- 
building firm of any importance which is not very actively 
engaged in the new industry. The whole trend of feeling is 
that as soon as the present depression passes there will be 
such a boom in shipbuilding as even the most optimistic 
scarcely thought to be possible a year or two back. 

BritisH TONNAGE Lost DuRING THE WAR.—The Board 
of Trade, London, has just issued a report regarding the 
shipping casualties and loss of life occasioned to merchant 
shipping registered in the United Kingdom, the British Do- 
minions, Colonies, Protectorates, and in India, which oc- 
curred in or near the costs of the United Kingdom during the 
period from July 1, 1914, to December 31, 1918. The 
number of vessels lost by marine casualty was 915 of a 
gross tonnage of 1,048,498, while those lost by enemy action 
amounted to 3,781 with a gross tonnage of 8,363,777, making 
a total loss of 4,696 vessels of a gross tonnage of 9,412,275. 
Of the total losses to British registered merchant and fishing 
vessels during the period of the war 80.52 percent of the 
number and 88.86 percent of the gross tonnage were losses 
due to enemy action. The total number of deaths of seamen, 
fishermen and passengers including prisoners of war is re- 
ported as 40,860. 



How the Shipping Board Can Economize! 
Costs of Fuel and Repairs on Shipping Board 

Vessels—An Opportunity for Efficiency Experts 

BY “OLD SCOTCH” 

N a previous article on the subject of Economy (now a 
very popular theme with all. who are attempting to run 

ships at existing freight rates and generally depressed busi- 
ness conditions) it was pointed out that the two items of 
expense where the greatest cuts could be made were in 
fuel and repairs. ‘This statement was made from general 
knowledge, without any specific information concerning the 
relative costs of these important items as incurred in the 
operation of the Shipping Board’s mammoth fleet. 

Cost OF OPERATING SHIPPING BOARD VESSELS 

Since that statement was made the Chief of Operations of 
the Board has appeared before the Walsh committee and 
summarized the total cost of operations as follows: 

IR” Senco cosasocodenacrbardodae conan 43 percent 
IRCHEN DB eosods ce eoOS OU CONES CO Come hoe eee 30 percent 
Wages amal @V@MEINE agcoccoccg0G0G00000000 15 percent 
Subsistence 4 to 5 percent 

6 to 7 percent 

100 percent 

eC ry 

Pe CCC CC 

Of course it will at once be seen that in presenting these 
percentages of cost of operation, the principal items, namely, 
depreciation, capital cost and insurance, were neglected, as 
it is not customary to include them in estimating the ex- 
pense of operating government-owned vessels. With pri- 
vately-owned vessels, however, such charges are acutely pres- 
ent and cannot be neglected. It is the custom, based on 
actual costs, to estimate these three items as 50 percent 
of the total cost of operating privately-owned ships. 

To arrive at the relative expense of maintaining the 
Board’s vessels on a private ship basis, we must, therefore, 
take the cost of fuel at 2114 percent and the cost of repairs 
at 15 percent. On the same basis the cost of all wages and 
overtime will be but 714 percent, which shows what a small 
proportion is actually paid to the men comprising the crews 
of our ships. To the pessimists concerning the ultimate 
success of our merchant marine, it will be seen that too much 
stress is placed on the disparity between the wages paid on 
American ships and those paid to the crews of our rivals. 
Captain Foley, the Chief of Operations, makes the bold 
statement that with a proper system of furnishing fuel to 
American-owned vessels, which he claims can result in sav- 
ing one-half the cost now paid by our foreign rivals, no 
further subsidy need be given to our ships to permit them 
to compete successfully with our rivals. While many ex- 
perienced ship operators will doubt the accuracy of this 
statement, and attribute it to ultra optimism, it is certainly 
worthy of serious consideration, coming from a reliable offi- 
cial, as it does, who has figures to substantiate his statement. 

FUEL FOR THE OIL-BURNERS 

On the basis of tonnage, he further states that 80 percent 
of the government-owned ships are oil burners. We all 
know that one of the most constructive acts of the Shipping 
Board has been to locate large fuel oil stations at various 
ports of the world, where large numbers of American ships 
call. These stations are supplied with oil by Government 
tankers, the fuel purchased directly from the producers at 
the lowest market rates obtainable. The system of distribu- 
tion is not yet complete, but from experience already gained 
with the stations in operation, it can quite readily be demon- 

strated that Captain Foley’s claims regarding reductions 
in the cost are well substantiated. 

The Government could and should go a step further in 
this most praiseworthy undertaking. Although nearly all 
known oil lands have been taken up from the public domain 
by private producers, there are still available thousands 
of acres of public lands containing oil shales. Congress 
should therefore at once set aside a large area of these lands 
for the benefit of the merchant marine, to be used when the 
cost of production of fuel oil from shale equals the cost 
of fuel oil in its natural state. From the best information 
obtainable that time is rapidly approaching. Here then 
we would have the utilization of one of our great natural 
resources for the benefit of the public at large, through 
the medium of providing fuel for the American merchant 
marine. 

ECONOMICAL USE OF FUEL 

Of almost equal importance to obtaining fuel oil at a low 
cost is economy in its use aboard ship. Ojil-burning ships are 
comparatively modern, as the system for marine use is prac- 
ticaly a development of the last decade. American-owned 
ships have had more experience with this type of fuel than 
the ships of any other nation, so in this matter at least we are 
in the vanguard. Oil-burning devices are practically Ameri- 
can inventions, as the best of them have been developed and 
used first in this country. The United States Navy has done 
much in this development, as our war vessels were the first 
to adopt this ideal system of steam generation. Hundreds 
of firemen have been hastily drilled in the art of oil burning 
to meet the great demands of our rapidly constructed fleet 
of merchant vessels. To those familiar with the burning of 
oil as fuel, it is known how readily it can be wasted by 
carelessness and ignorance on the part of those who manipu- 
late the relative supplies of oil and air to the burners. I 
think it will not be disputed that at least ten percent of the 
oil burned on our whole Shipping Board fleet is wasted on 
account of the lack of skill or carelessness of the men in 
charge. 

EFFICIENCY EXPERTS NEEDED 

The Shipping Board should as soon as possible establish 
a corps of efficiency experts, and send at least one on each of 
its operating ships. These men should be carefully selected 
from young technical graduates, and appointed solely on the 
basis of their merit and training for the job in hand. Each 
ship should be furnished with a pyrometer for taking stack 
temperatures, and with apparatus for analyzing the products 
of combustion. Five hundred dollars would be ample to 
supply each ship with all necessary equipment of this kind. 

Think of the savings that can be brought about! The 
estimated cost of oil fuel alone for the Shipping Board fleet 
for one year is over one hundred million dollars. An invest- 
ment of say two million dollars for efficiency experts and 
scientific apparatus will save ten million dollars a year, on 
a basis of ten percent saving in fuel oil consumed during that 
period. ‘This is no wild dream, but a very conservative esti- 
mate of what can be expected, if this scheme is* properly 
carried out. 

I am an old timer myself, and appreciate full well that the 
tendency of the old-time engineer is to pooh! pooh! any sug- 
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gestion of this kind. When I first went to sea, if I should 

have even hinted at such a revolutionary step, I would prob- 

ably have been clouted over the head with the nearest grate- 

bar that wasn’t working. I can almost hear the howls of 

“Cut out that highbrow chatter! Wot do them guys know 

about practical steamboating ?” 
Ah, my old-time friends, times have changed, and if you 

haven’t kept pace with these scientific developments in burn- 

ing fuel, you are very soon going to the scrap heap. I have 

been shown what can be done by the application of these 

scientific methods, and, after all, science is nothing more nor 

less than the application of good, ordinary common sense. 
Let me advise you sea-going boys, young and old, that if any 
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of those “highbrows” should come aboard your ship to show 
you how to squeeze the most B. T. U.’s out of the oil fuel, 

don’t make the mistake of guying them, if, perhaps, for the 
first two or three days they get white around the gills from 

seasickness: Honey up to them and pump them for informa- 

tion as to how they get the “dope” from the machines as 

to how much CO, you are shooting up the stack. Learn 

all you can from them and put in practice what you learn—it 

will not only make your own job more secure, but you will 

be helping to solve the problem of how to keep our Yankee 

ships on the seas in competition with the “Limies” and the 

“Japs.” They’re all good fellows, but no better than you are 

when you really get down to business. 

Current Shipping Board Expenditures Will 
Influence Merchant Marine Policy 

BY WALDON FAWCETT 

HETHER the protracted investigation by a special 

W committee of Congress of the war-time record of the 

United States Shipping Board and Emergency Fleet Corpo- 

ration will have any permanent, tangible influence upon the 

nation’s future merchant marine policy is open to doubt. 

There is, however, a factor in current history in this quarter 

that is bound to sway Congressional and Governmental senti- 

ment in months and years to come. Muck raking by a 

group of inquisitors representing the lower house of Congress 

may serve no better end than to provide a sensation for the 

newspapers. But the survey made this past few weeks by 

the Appropriations Committee of the House of Representa- 

tives, covering the current and prospective expenditures of the 

Shipping Board, may be counted upon to find reaction in 

the policy of the future with respect to the government-owned 

merchant marine. 
The explanation of this contact is not far to seek. It lies 

in the fact that, henceforth, all phases of United States 

public policy will be subject in marked degree to considera- 

tions of expense. Facing, on the one hand, the requirements 

of an executive institution the upkeep of which necessitates 

an annual budget of $4,000,000,000, and, on the other hand, 

the insistent demands of the public for a reduction of taxes, 

the national law-making body must essay economy, however 

unbalanced the effort. We see one manifestation of this 

impulse to thrift in the agitation in Congress for reduction 

of naval armaments. A less spectacular but more momentus 

sequel will come with the trimming of the Federal merchant 

marine policy to fit the financial cloth. 

PROSPECTIVE RETRENCHMENT 

How quickly the menace of prospective retrenchment has 

been communicated to the shipbuilding centers of the coun- 

try has been attested by the promptness with which delega- 

tions of shipyard workers and business men of shipbuilding 

communities have appeared at Washington to protest against 

interruption of the Shipping Board’s uncompleted construc- 

tion programme. While recognizing the need and propriety 

of the utmost conservatism in governmental expenditures, the 

spokesmen for the petitioners have urged that it would be 

a poor economy to halt work abruptly on vessels that are in 

various stages of completion from 40 percent up, as are those, 

for example, at the Camden yard of the New York Ship- 

building Corporation. 
It was, by the by, in comment upon the submission of a 

petition signed by 9,000 Delaware River shipyard workers, 

that the head of the Appropriation’s Committee at the Capi- 

tol made a statement that gives a broad hint of the Congres- 

sional attitude on future governmental participation in the 

merchant marine. Said Chairman Good: “The Committee 

has been impressed with the fact that during the war the 

wages of employees were necessarily increased in order to 

meet the rapidly increasing cost of living. Perhaps in no 

single industry were the wages increased more than in the 

shipbuilding industry, and that was necessary in order to 

speed up the shipbuilding programme. 

Suites BEING CONSTRUCTED AT A Loss 

“The war is now over and every ship, except the tankers, 

that the government is getting now and putting into commis- 

sion means a loss to the government. The tankers are the 

one exception. Of course, looking at the matter in a broad 

way, the government does not want to see a man out of em- 

ployment in the United States who wants to work, if that is 

possible; at the same time here are contracts, many of which 

were made on a cost-plus basis or a cost-plus-fee basis, and 

with industries all over the country reducing wages all the 

way from 10 to 25 percent, and even a greater percentage, 

and with quite a substantial reduction being effected in re- 

tail prices of clothing and of all food products, it has seemed 

to the committee that it is only fair that we should do one of 

two things, we either ought to slow up in this building pro- 

gramme and not crowd it as it has been crowded, because the 

ships we are getting are operated at a loss, or there ought to 

be a substantial reduction somewhere in the cost of the gov- 

ernment.” 

NECESSITY FOR WAGE REDUCTIONS 

The head of the Appropriation’s Committee went on to 

point out to the assembled shipbuilding representatives and © 

to the group of Congressmen, who are charged with the re- 

sponsibility of allotting government funds that a huge deficit 

stares the government in the face. Confronted by an empty 

treasury, the $95,000,000 asked to be made immediately 

available to carry on the programme of the Shipping Board 

appeared, as the chairman put it, “a good deal of money.” 

When it was called to his attention that the rank and file of 

shipyard workers on the Delaware were amenable to a re- 

adjustment of wages, feeling that a reduction was preferable 

to enforced idleness, he commended their spirit. Unless a 

policy of wage readjustment be promptly carried out he 

predicted that by July or August, the shipyards would be 
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closed and the men out of work, since private interests, no 
more than the government, could afford to place contracts 
at prices predicated on the war-time wage scales. 

It has been revealed in the discussions at Washington 
that in shipbuilding districts, such as the Delaware River 

territory, where the shipyard employees are purchasing the 
houses in which they reside, the desire to complete payments 
upon these homes is proving a potent factor in reconciling 
the men to wage reductions, in lieu of a risk of loss of em- 
ployment. In order to save their homes, the men are rep- 
resented as content to conform to any reasonable readjustment 
of government contracts and likewise to accept wage scales 
for private contracts that may enable the shipbuilding com- 
panies to obtain contracts for private tonnage after the 
completion of government contracts in the late summer or 
early autumn. In this same connection, certain well-wishers 
of the shipbuilding industry are urging that the government 
should not longer delay the sale to the workers of the dwell- 
ings erected under the war-time housing programme, a con- 
siderable proportion of which are yet held by the Shipping 
Board. It is estimated that in the Philadelphia district there 
is not less than $10,000,000 tied up in houses that might have 
been sold long ago to the shipyard workers who occupy them. 
A progressive school of thought that has lately found ex- 
pression at Washington holds that an effort should be made 
without further delay to dispose to the occupants all the 
dwellings erected by the United States Housing Corporation. 

UNparIp BILLs 

The shipbuilding and vessel outfitting interests of the 
country have, aside from their general interest in the future 
policy of the government as regards its merchant marine, 
an immediate concern for the provision of supplementary 
funds to meet current needs. Scores of firms have past-due 
claims upon which payment is in arrears; that is to say, 
there were unpaid, awaiting the appropriation of funds by 
the 66th Congress, audited vouchers issued by the Division 
of Construction of the Shipping Board Emergency Fleet 
Corporation that total more than $14,000,000. Included in 
this muster of unpaid bills that are past due are items of 
nearly $2,500,000 due William Cramp & Sons Ship and 
Engine Building Company, $2,775,000 due the New York 
Shipbuilding Corporation, nearly half a million dollars due 
the Baltimore Dry Docks and Shipbuilding Company, and 
more than that due the Los Angeles Ship Building Company, 
upward of half a million dollars owing the Newport News 
Ship Building and Dry Dock Company, and upward of 
$2,000,000 to the credit of the Bethlehem Shipbuilding Cor- 
poration, Ltd. 

MonEY OWING THE SHIPPING BOARD 

Financial embarrassment of the Shipping Board is in 
part due to the unfortunate aftermath of its ship sale pro- 
gramme. ‘The Board -is being required to take back some 
of the tonnage that it supposed it had sold and a consid- 
erable proportion of the amount due for the sale of ships 
remains unpaid. Indeed, at the opening of the year 1921, 
the amounts overdue on ship sales aggregated $11,800,000, 
and the General Comptroller of the Shipping Board, Mr. 
Alonzo Tweedale, stated that he did not believe that any 
but a very small proportion of these overdue accounts will 
be paid. The purchasers of the ships are apparently sol- 
vent, he has reported, but by reason of the financial string- 

ency are unable to pay. The situation is further compli- 
cated-by the fact that some of the deferred notes are due 
from foreigners and it is provided in the sale agreement that 
unless the franc falls below 10 to the dollar there are to be 
granted at least two extensions of these notes. This cir- 
cumstance has operated to defer payment of a part of the 
$11,800,000. In the interval between January 1 and June 
30, there is due the Shipping Board on the sale of ships an 
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aggregate of $20,000,000, but officials of the Board who 
have canvassed the situation have stated confidentially that 
they do not expect to receive more than $10,000,000 of this 
sum. 

A situation but little more encouraging to Shipping Board 
finances exists with respect to the sum due from the sale of 
property other than ships, notably salvaged shipbuilding 
plants and equipment. On surplus salvaged material there 
is due by June 30 of this year, a total of $13,500,000, but 
the most optimistic official at the offices of the Shipping Board 
does not forecast 100 percent collection on these obligations. 
Payment of 75 percent of the amount due seems to be the 
measure of the most sanguine expectations. Shipping Board 
finances have been complicated because of disputes between 
the Board and the War Department, pending the decision of 
which the War Department has withheld the payment of 
millions of dollars claimed to be due for vessels furnished 
for army transport service. ‘This tangle, which might ap- 
pear on the surface merely an administrative clash between 
two branches of the government, has no little interest for 
private shipbuilding and shipowning interests because many 
of the items on which payment is in dispute were occasioned 
by the repair and reconstruction work necessary ere vessels 
requisitioned for war service could be turned back, in prom- 
ised condition, to private owners. 

CURRENT Costs OF GOVERNMENT SHIP OPERATION 

Scrutiny of current operations of the Shipping Board 
precipitated by the demand for a deficiency appropriation of 
upward of $100,000,000, has resulted, to the ultimate en- 
lightenment of maritime circles in illuminating revelations 
as to current costs of government ship operation. The Board 
is operating through agencies or through operators a total ‘of 
more than one thousand ships of which 79 are tankers and 
the remainder are passenger and cargo ships. From the 
operation of these ships during the last half of 1920, the 
Shipping Board received an income of $23,489,000. This. 
was gross and against it were charged operating expenses 
amounting to $22,300,000 and vessel repairs that footed up: 
about $28,000,000. The falling off in freight rates and 
the difficulty of obtaining cargoes during the final three 
months of the year necessitated the taking of a loss in the 
operation of many of the ships. 

In an effort to analyze the situation and ascertain just 
what conditions are, statisticians of the Shipping Board re- 
cently studied the record of operations since September 1 
last. Computing the result of representative voyages, on all 
the various trade routes covered by Shipping Board opera- 
tions, the investigators arrived at the conclusion that on 
an average the total loss for the operation of the govern- 
ment owned fleet under the present plan can be set down 
at $3,800,000 per month. That includes depreciation, main- 
tenance, insurance and all other charges. 

It should perhaps be made clear that in seeking the bitter 
truth the government statisticians did not compute on the full 
strength of the government-owned merchant fleet. Instead 
the survey covered 227 vessels. With the basic figures thus 
obtained worked out on the scale of deadweight tonnage 
for all the ships on the various trade routes there was cal- 
culated the total net loss per month. Shipping Board offi- 
cials have intimated to Congressmen a belief that the losses 
of the government in the present dilemma are not out of line 
with those of private shipowners. It is contended that all 
private shipowners are to-day losing money in their opera- 
tions. Sy oa 

FuTuRE PoLicy IN REGARD TO SHIPPING BoARD VESSELS 

When the Appropriation’s Committee at the Capitol was 
acquainted with the full proportions of the loss that the 
government is sustaining in the operation of the one thousand’ 

(Continued on page 250.) 



Measurement of Fuel Oil 
BY J. D. GILMAN* 

The tables given in this article have been compiled by the author for the use of 
chief engineers and the others interested in arriving at a correct amount of fuel oil 
that should be charged for by the oil companies when billing for fuel. The standard 

temperature being 60 degrees Fahrenheit or 15.6 degrees Centigrade, all fuel oil should 
be reduced to its volume at this temperature. 

UEL oil used for firing boilers is measured on the 
West coast of the United States by the 42-gallon 

barrel containing 9,702 cubic inches or 5.6145 cubic feet. 
In other parts of the world the long ton of 2,240 pounds 
is used. In English ports the long ton of 2,240 pounds, 
with the subdivisions of the hundredweight of 112 pounds, 
the quarter of 28 pounds and the pound, is usually used. 

In buying and using fuel oil the usual standard is 60 
degrees Fahrenheit or 15.6 degrees Centigrade, and the 
amount is corrected to what it would be at this standard 
temperature to arrive at the exact amount. 

Where the barrel is used as the measure, only one cor- 

rection is necessary, that of the expansion, and as the 

ordinary fuel expands about .o004 in volume for each de- 
. gree Fahrenheit and about .00703 for each degree Centi- 
grade, the corrected amount can readily be found by the 
use of Table I, where the temperature is taken in Fahren- 
heit degrees, and Table II, where the temperature is taken 
in Centigrade degrees. The figures given in these tables 
are multipliers, and if the amount of oil under considera- 
tion is multiplied by the decimal shown opposite its tem- 
perature, the product will be the net amount of oil at the 
standard temperature. This is the correct amount that 
should be charged. 
Where the ton of 2,240 pounds is used as the measure 

to arrive at the correct amount, additional calculations are 

necessary. It is usual, and should be demanded, that the 
cubic feet, degrees Baume or specific gravity, and the 

* Port engineer, Pacific Steamship Company, Seattle, Wash. 

TABLE I.—Temperature Correction Table for Fahrenheit Thermometer. 
ee eee 

Net= Net= Net= Net= Net= 
Gross Gross Gross Gross Gross 

Degrees} Multi- |Degrees| Multi- |Degrees} Multi- |Degrees| Multi- Degrees} Multi- 
F plied F plied F plied F plied F plied 

By By By By By 

40 |1.00806| 75 | .994036] 110 | .980392} 145 -967118] 180 -954198 
41 |1.00766) 76 | .993641} 111 -980008]} 146 -966744| 181 - 953834 
42 |1.00725) 77 | .993246) 112 -979624| 147 -966370] 182 -953471 
43 |1.00685| 78 -992851] 113 -979240} 148 965997} 183 -953107 
44 |1.00644) 79 -992457) 114 -978857} 149 -965624/ 184 -952744 
45 |1.00604; 80 | .992063] 115 -978474| 150 -965251| 185 -952381 
46 {1.00563} 81 -991670) 116 -978091] 151 -964878} 186 -952018 
47 {1.00523} 82 -991277) 117 -977708| 152 -9 4506) 187 -951656 
48 |1.00482) 83 -990884] 118 -977326] 153 -964134] 188 -951294 
49 1.00442) 84 -990491} 119 -976944| 154 -963763] 189 -950932 

50 |1.00402) 85 -990099} 120 | .976563) 155 -963391} 190 -950570 
51 |1.00361) 86 | .989707} 121 -976181| 156 -963020} 191 - 950209 
52 {1.00321} 87 | .989315} 122 | .975800} 157 -962649} 192 -949848 
53 1.00281] 88 -988924| 123 -975419] 158 -962279) 193 949487 
54 |1.00241} 89 -988533] 124 -975039] 159 -961908} 194 | .949127 
55 {1.00200} 90 | .988142] 125 -974659} 160 | .961538) 195 | .948767 
66 /1.00160} 91 -987752} 126 | .974279) 161 -961169} 196 | .948407 
57 |1.00120) 92 -987362} 127 | .973900) 162 -960799| 197 | .948047 
58 }1.00080) 93 -986972} 128 -973520| 163 -960430} 198 - 947688 
59 {1.00040} 94 | .986582) 129 .973141} 164 -960061} 199 | .947329 

60 |1.00000) 95 -986193] 130 -972763| 165 959693 
61 |.999600} 96 -985804/ 131 -972384| 166 959325 
62%)|.999201| 97 -985416] 132 -972006} 167 -958957 
63 3 |.998801}' 98 -985028] 133 -971628]} 168 - 958589 
64 9 |.998403] 99 -984640} 134 -971251]} 169 - 958222 
65 7 |.998004) 100 | .984252] 135 -970874| 170 -957854 
66 ;, |.997606) 101 -983865] 136 -970497|} 171 -957488 
67 _|.997208] 102 -983478} 137 -970120} 172 -957121 
68 %|.996810} 103 -983091] 138 -969744| 173 -956755 
69 ; |.996413) 104 -982704} 139 -969368] 174 - 956389 

70 |.996016) 105 -982318] 140 -968992| 175 -956023 
71 |.995619] 106 -981932) 141 -968617} 176 - 955658 
72 §|.995223) 107 | .981547] 142 -968242} 177 - 955292 
73 _|.994827} 108 | .981162| 143 -967867| 178 954927 
74',994431! 109 | .980777! 144 | .967492| 179 | .954563 

—————————— 

temperature be furnished, so that a check can be made of 
the amount charged. Having the cubic feet and tempera- 
ture, the volume at the standard 60 degrees Fahrenheit 
or 15.6 degrees Centigrade can easily be found by Table I 
or Table II, depending upon which thermometer is used. 

The specific gravity of the oil also changes with the 
temperature, and Table III gives a correction factor that 
must be added to the observed specific gravity, if the tem- 
perature is above the standard, and subtracted if the tem- 
perature is below the standard; when this is done the 
correct specific gravity will be found, to use in finding 
the weight of the oil under consideration. 

Having the corrected volume of the oil and the cor- 

TABLE II.—TEMPERATURE CORRECTION TABLE 
FOR CENTRIGRADE THERMOMETER. 

— o .3S 

Net=Gross Net=Gross Net=Gross 
Degrees Multiplied Degrees Multiplied Degrees Multiplied 

C. By (Cy, By C. By 

5) 1.0076600 35 -9861930 65% -96528950 
54% 1.0072960 351% .9858441 66 -96495500 
6 1.0069320 36 9854952 66% -96462050 
6% 1.0065680 3614 9851463 67 - 96428600 
7 1.0062040 37 9847974 67% -96395150 
1% 1.0058400 874% 9844485 68 -96361700 
8 1.0054760 38 9840996 68144 -96328250 
84 1.0051120 3814 9837507 69 -96294800 
9 1.0047480 39 .9834018 6914 -96261350 
9% 1.0043840 394 .9830529 70 -96227900 

10 1.0040200 40 -9827040 70% -96194680 
10% 1.0036580 4014 .9823576 71 -96161460 : 
11 1.0032960 41 .9820112 71% -96128240 
11% 1.0029340 414% -9816648 72 -96095020 
12 1.0025720 42 .9813184 72% .96061800 
1214 1.0022100 421% .9809720 73 .96028580 
13 1.0018480 43 - 9806256 734% -95995360 
134% 1.0014860 43% .9802792 74 -95962140 
14 1.0011240 44 .9799328 TAY -95928920 
144% 1.0007620 4414 .9795864 75 -95895700 

15 1.0004000 45 .9792400 75% -95862710 
15% 1.0000410 45% .9788960 76 -95829720 
15.6 1.0000000 46 .9785520 76% -95796730. 
16 -9996820 46% .9782080 77 - 95763740 
16% -9993230 47 .9778640 77% -95730750 
17 .9989640 47% .9775200 78 .95697760 
17% *  .9986050 48 .9771760 78% .95664770 
18 -9982460 4814 -9768320 79 .95631780 
18% .9978870 49 .9764880 79% -95598790 
19 .9975280 494 -9761440 80 -95565800 

1944 .9971690 50 .9758000 8044 -95533030 
20 -9968100 50% -9754584 81 -95500260 
20% .9964536 51 .9751168 814% -95467490 
21 .9960972 51% .9747752 82 . 95434720 
21% .9957408 52 -9744336 82% -95401950 
22 -9953844 521% .9740920 83 .95369180 
221% -9950280 53 .9737504 8314 .95336410 
23 .9946716 53% .9734088 84 .95303640 
231% .9943152 54 . 9730672 8414 .95270870 
24 .9939588 544% .9727256 85 -95238100 

2Ale .9936024 55 .9723840 85144 -95205560 
25 -9932460 55% -9720448 86 .95173020 
25% .9928921 56 -9717056 864% .95140480 
26 -9925382 561% .9713664 87 .95107940 
26% -9921843 Yy/ .9710272 874% -95075400 
27 .9918304 57% .9706880 88 .95042860 
27% .9914765 58 .9703488 8844 .95010320 
28 .9911226 58% .9700096 89 .94977780 
28% .9907687 59 -9696704 8914 -94945240 
29 -9904148 594 .9693312 90 .94912700 

291% .9900609 60 .9689920 9014 .94880380 
30 .9897070 60% 9686552 91 -94848060 
30% -9893556 61 9683184 91% -94815740 
31 .9890042 61% 9679816 92 .94783420 
31% -9886528 62 9676448 92% .94751100 
32 .9883014 621% 9673080 93 .94718780 
32% .9879500 63 9669712 9344 .94686460 
33 .9875986 634% 9666344 94 .94654140 
33% .9872472 64 9662976 944 .94621820 
34 .9868958 544% 9659608 9 .94589500 
3414 -9865444 65 9656240 



MarcH, 1921 

Observed 
Temp. 

G 0.650 

Le .01596 
5 01550 

0. 01500 
5 01450 

1. .01400 
1.5 .01350 
2 .01300 
2.5 .01260 
3. 01210 
3.5 01160 
4, 01120 
4.5 01070 
5. 01020 
5.5 00970 
6. 00920 
6.5 00870 
Ce 00830 

7.5 .00780 
8. .00730 
8.5 .00680 
9 .00630 
9.5 00590 

10 .00540 
10.5 00490 
ial 00440 
11.5 00390 
12. 00340 
12.5 00300 
13. 00250 
13.5 00200 
14, 00150 
14.5 00100 
15. 00060 
15.6 00000 

16, 00036 
16.5 .00080 
17. 00120 
175 00160 
18. 00210 
18 5 00260 
19. 00310 
195 00350 
20, 00400 
205 00440 
21. 00480 
PHB 00530 
22 00570 
225 00610 
ORY 00660 

23.5 00710 
24. 00750 
24.5 00800 
25. 00840 
25.5 00890 
26. 00930 
26.5 00980 
27. 01020 
27.5 01070 
28. 01110 
28.5 01160 
29. 01200 
29.5 01250 
30. 01300 
30.5 01340 

Gil, 01380 
31.5 01430 
32. 01470 
32.5 01520 
33 01560 
33.5 01610 
34. 01650 
34.5 01700 
35. 01740 
35.5 01790 
36. 01830 
36.5 01880 
SY. 01920 
37.5 01970 
38. 02010 

38.5 02060 
39. 02100 
39.5 02150 
40. 02200 
40.5 02240 
41. 02280 
41.5 02330 
42. .02370 
42.5 02420 
43. .02460 
43.5 02510 
44; 02550 
44.5 02600 
45. 02640 

45.5 02690 
46. 02730 
46.5 02780 
47. 02820 
47.5 02870 
48. 02910 
48.5 02960 
49. 03000 
49.5 03050 
50.0 03090 

0.700 

-01200 

-01240 
.01280 
-01320 
-01360 
-01400 
-01446 
-01480 
-01520 
-01560 
-01600 
.01640 
-01680 
-01720 
-01760 
.01800 

.01840 
-01880 
-01920 
.01960 
.02000 
-02040 
-02080 
-02120 
.02160 
-02200 
.02240 
-02280 
.02320 
.02360 

-02400 
-02440 
-02480 
.02520 
-02560 
-02600 
-02640 
-02680 
-02730 
-02770 

0.750 

01383 ] .01280 | .01170 ) .01140 | .01120 | .01100 } .01080 | .01064 ) .01064 | .01064 , .01064 | .01064 
01346 | .01240 | .01135 | .01110 | .01090 | .01070 | .01050 | .01032 | .01032 | .01032 | .01032 | .01032 
01300 | .01200 | .01100 } .01080 | .01060 | .01040 | .01020 } .01000 | .01000 | .01000 | .01000 | .01000 
01250 | .01160 | .01065 | .01050 | .01030 | .01010 | .00990 | .00970 | .00970 | .00970 | .00970 | .00970 
01220 | .01120 | .01030 | .01020 | .01000 } .00980 | .00960 | .00940 | .00940 | .00940 | .00940 | .00940 
01170 | .01080 } .00990 | .00970 | .00950 | .00930 | .00910 | .00900 | .00900 | .00900 | .00900 | .00900 
01130 | .01040 | .00960 | .00950 | .00920 | .00910 | .00890 | .00870 | .00870 | .00870 | .00870 | .00870 
01090 | .01000 |} .00920 | .00900 | .00880 | .00860 | .00850 | .00840 | .00840 | .00840 | .00840 | .00840 
01050 | .00970 | .00890 | .00870 | .00850 | .00840 | .00820 } .00800 | .00800 | .00800 | .00800 | .00800 
01010 | .00930 } .00850 | .00830 | .00820 | .00810 | .00790 } .00770 | .00770 | .00770 | .00770 | .00770 
00960 | .00890 } .00820 | .00800 | .00780 | .00770 | .00760 | .00740 | .00740 | .00740 | .00740 | .00740 
00920 | .00850 | .00780 | .00760 | .00740 | .00730 | .00720 } .00710 | .00710 | .00710 | .00710 | .00710 
00880 | .00810 } .00750 | .00730 | .00710 | .00700 | .00690 | .00680 | .00680 | .00680 | .00680 | .00680 
00830 | .00770 | .C0720 | .00710 } .00690 | .00670 | .00660 | .00650 | .00650 | .00650 | .00650 | .00650 
00800 | .00740 | .00680 | .00670 | .00650 | .00630 | .00620 } .00610 | .00610 | .00610 | .00610 | .00610 
00760 | .00700 | .00640 | .00630 | .00610 | .00600 | .00590 | .00580 | .00580 | .00580 | .00580 | .00580 
00720 | .00660 } .00610 | .00600 | .00590 | .00580 | .00570 | .00550 | .00550 | .00550 | .00550 | .00550 

.00670 | .00620 | .00570 | .00560 | .00550 | .G0540 | .00530 | .00520 | .00520-| .00520 | .00520 | .00520 
00630 | .00580 | .00540 | .00530 | .00520 | .00510 | .00500 | .00480 | .00480 | .00480 | .00480 | .00480 
.00590 | .00540 } .00500 | .00490 | .00480 | .00470 | .00460 | .00450 | .00450 | .00450 | .00450 | .00450 
.00550 | .00500 |} .00470 | .00460 | .00450 | .00440 | .00430 | .00420 | .00420 | .00420 | .00420 | .00420 
00500 } .00470 | .00430 | .00430 | .00420 | .00410 | .00400 | .00390 | .00390 | .00390 | .00390 | .00390 
.00460 | .00430 | .00400 | .00400 | .00390 |} .00380 | .00370 | .00360 | .00360 | .00360 | .00360 | .00360 
.00420 | .00390 | .00370 | .00370 | .00360 | .00350 | .00340 | .00330 | .00330 | .00330 | .00330 | .00330 
.00380 } .00350 | .00330 | .00330 | .00320 | .00310 | .00310 | .00300 | .00300 | .00800 | .00300 } .00300 
00340 | .00310 | .00290 | .00280 | .00280 | .00270 | .00270 | .00260 | .00260 | .00260 | .00260 | .00260 
00300 | .00270 | .00250 | .00250 | .00250 | .00240 | .00240 | .00230 | .00230 | .00230 | .00230 | .00230 
00260 | .00240 | .00220 | .00220 | .00220 | .00210 | .00210 | .00200 | .00200 | .00200 | .00200 | .00200 
00220 | .00200 | .00180 | .00180 | .00180 | .00170 | .00170 | .00170 | .00170 | .00170 | .00170 | .00170 
00170 | .00160 | .00150 | .00150 | .00150 | .00140 | .00140 | .00130 | .00130 | .00130 | .00130 | .00130 
00130 | .00120 | .00110°| .00110 | .00110 } .00100 | .00100 | .00100 | .00100 | .00100 | .00100 | .00100 
.00090 | .00080 | .00080 | .00080 | .00080 | .00070 | .00070 | .00064 | .00064 | .00064 | .00064 | .00064 
.00050 | .00046 | .00040 | .00040 | .00040 | .00040 | .00040 | .00038 | .00038 | .00038 | .00038 | .00038 
00000 § .00000 | .00000 | .o0000 ! .00000 ' .00000 | .00000 | .00000 ' .00000 | .00000 | .00000 ' .00000 

ADD TO OBSERVED SPECIFIC GRAVITY TO GIVE TRUE SPECIFIC GRAVITY AT 60°,/60° F or 15.6° C. 

.00030 | .00028 | .00025 | .00025 | .00025 | .00024 | .00024 | .00024 | .00024 | .00024 | .00024 | .00024 

.00060 | .00060 | .00050 | .00050 | .00050 | .00050 | .00050 } .00050 | .00050 | .00050 | .00050 | .00050 

.00100 | .00080 | .00080 | .00080 | .00080 } .00080 | .00080 | .00080 | .00080 | .G0080 | .00080 | .00080 

.00140 | .00130 | .00120 | .00120 | .00120 | .00110 | .00110 | .00110 | .00110 | .00110 | .00110 | .00110 

.00180 | .00160 | .00150 | .00150 | .00150 | .00140 | .00140 | .00140 | .00140 | .00140 | .00140 | .00140 

.00210 } .00200 | .00180 | .00180 | .00180 | .00170 | .00170 | .00170 | .00170 | .00170 | .00170 | .00170 

.00250 } .00230 | .00210 | .00210 | .00210 } .00200 | .00200 | .00200 | .00200 | .00200 | .00200 | .00200 

.00290 | .00270 | .00250 | .00250 | .00250 | .00240 | .00240 | .00240 | .00240 | .00240 | .00240 | .00240 

.00330 | .00300 | .00270 | .00270 | .00270 | .00270 | .00270 | .00270 | .00270 | .00270 | .00270 | .00270 

.00360 | .00340 } .00300 | .00300 | .00300 | .00300 | .00300 | .00300 | .00300 | .00300 | .00300 | .00300 

.00400 | .00370 | .00330 | .00330 } .00330 | .00330 | .00330 | .00330 | .00330 | .00330 | .00330 | .00330 

.00440 | .00410 | .00370 | .00370 | .00370 | .00360 | .00360 } .00360 | .00360 | .00360 | .00360 | .00360 
00480 | .00440 | .00400 | .00400 | .00400 | .00390 | .00390 | .00390 | .00390 | .00390 | .00390 | .00390 
00510 | .00480 | .00430 | .00430 | .00430 | .00420 | .00420 | .00420 | .00420 | .00420 | .00420 | .00420 
00550 | .00510 | .00460 | .00460 | .00460 | .00450 | .00450 | .00450 | .00450 | .00450 | .00450 | .00450 

00590 | .00550 | .00490 | .00490 | .00490 | .00480 | .00480 | .00480 | .00480 | .00480 | .00480 | .00480 
00630 | .00580 | .00520 | .00520 ; .09520 | .00510 | .00510 | .00510 | .00510 | .00510 | .00510 | .00510 
00660 | .00620 | .00550 | .00550 | .00550 | .00540 | .00540 | .00540 | .00540 | .00540 | .00540 | .00540 
00700 | .00650 | .00580 | .00580 | .00580 | .00570 | .00570 | .00570 | .00570 | .00570 | .00570 | .00570 
00740 | .00690 | .00610 | .00610 | .00610 | .00600 | .00600 | .00600 | .00600 | .00600 | .00600 | .00600 
00780 | .00720 | .00650 | .00650 | .00640 | .00640 | .00630 | .00630 | .00630 | .00630 | .00630 | .00630 
00810 } .00760 | .00680 | .00680 | .00670 | .00670 | .00660 | .00660 | .00660 | .00660 | .00660 | .00660 
00850 | .00790 | .00710 | .00710 | .00700 | .00700 | .0690 | .00690 | .00690 | .00690 | .00690 | .00690 
00890 | .00830 | .00740 | .00740 | .00740 | .00730 | .00730 | .00730 | .00730 | .00730 | .00730 | .00730 
00930 | .00860 | .00770 | .00770 | .00770 | .00760 | .00760 | .00760 | .00760 | .00760 | .00760 | .00760 
00960 | .00900 | .00800 | .c0800 | .00800 | .00790 } .00790 | .00790 | .00790 | .00790 | .00790 | .00790 
01000 | .00930 | .00880 | .00830 | .00880 | .00820 | .00820 | .00820 | .00820 | .00820 | .00820 | .00820 
01040 | .00970 | .00870 | .00870 | .00860 | .00860 | .00850 | .00850 | .00850 | -00850 | .00850 | .00850 
01080 | .01000 | .00900 | .00900 | .00890 | .00890 | .00880 | .00880 | .00880 | .00880 | .00880 | .00880 
01110 | .01040 | .00930 | .00930 | .00920 | .00920 | .00910 | .00910 | .00910 | .00910 | .00910 | .00910 

01150 | .01070 | .00960 | .00960 | .00950 | .00950 | .00940 | .00940 | .00940 | .00940 | .00940 | .00940 
01190 | .01110 | .00990 | .00990 | .00980 | .00980 | .00970 | .00970 | .00970 | .00970 | .00970 | .00970 
01230 | .01140 | .01020 | .01020 | .01010 | .01010 | .01000 | .01000 | .01000 | .01000 | .01000 | .01000 
01260 } .01180 | .01050 | .01050 | .01040 | .01040 | .01030 | .01030 | .01030 | .01030 | .01030 | .01030 
01300 | .01210 | .01080 | .01080 | .01070 | .01070 | .01060 | .01060 | .01060 | .01060 | .01060 | .01060 
01340 | .01250 | .01110 | .01110 | .01170 | .01100 | .01090 | .01090 | .01090 | .01090 | .01090 | .01090 
01380 | .01280 | .01150 | .01140 | .01100 | .01130 | .01120 | .01120 | .01120 | .01120 | .01120 | .01120 
01410 | .01320 | .01180 | .01170 | .01160 | .01160 | .01150 | .01150 | .01150 | .01150 | .01150 | .01150 
01450 | .01350 | .01210 | .01200 | .01190 | .01190 | .01180 | .01180 | .01180 | .01180 | .01180 | .01180 
01490 | .01390 | .01240 | .01230 | .01220 | .01220 | .01210 | .01210 | .01210 | .01210 | .01210 | .01210 
01530 | .01420 | .01270 | .01260 | .01250 | .01250 | .01240 | .01240 | .01240 | .01240 | .01240 | .01240 
01560 | .01460 | .01300 | .01300 | .01290 | .01290 | .01280 | .01280 } .01280 | .01280 | .01280 ; .01280 
01600 | .01490 | .01330 | .01330 | .01320 | .01320 | .01310 | .01310 | .01310 | .01310 | .01310 | .01310 
01640 | .01530 | .01370 | .01360 | .01350 | .01350 | .01340 | .01340 | .01340 | .01340 | .01340 | .01340 
01680 | .01560 | .01400 | .01390 | .01880 | .01380 | .01370 | .01370 | .01370 | .01370 | .01370 | .01370 

01710 | .01600 | .01480 | .01420 | .01410 | .01410 | .01400 | .01400 | .01400 | .01400 | .01400 | .01400 
01750 | .01630 | .01460 | .01450 | .01440 | .01440 | .01430 | .01430 | .01430 | .01430 | .01430 | .01430 
01790 | .01670 | .01490 | .01480 | .01470 | .01470 | .01460 | .01460 | .01460 | .01460 | .01460 | .01460 
01830 | .01700 | .01520 | .01510 } .01500 | .01500 | .01490 | .01490 | .01490 | .01490 | .01490 | .01490 
01870 | .01740 | .01550 | .01540 | .01530 | .01530 | .01520 | .01520 | .01520 | .01520 | .01520 | .01520 
01900 | .01770 | .01580 | .01570 | .01560 | .01560 | .01550 | .01550 | .01550 | .01550 | .01550 | .01550 
01940 | .01810 | .01620 | .01610 } .01600 | .01590 | .01580 | .01580 | .01580 | .01580 | .01580 | .01580 
01980 | .01840 | .01650 | .01640 | .01630 | .01620 | .01610 | .01610 | .01610 | .01610 | .01610 | .01610 
02020 | .01880 | .01680 | .01670 | .01660 | .01650 | .01640 | .01640 | .01640 | .01640 | .01640 | .01640 
02050 | .01910 | .01710 | .01700 | .01690 | .01680 | .01680 | .01670 | .01670 | .01670 | .01670 | .01670 
02090 | .01950 | .01740 | .01730 | .01720 | .01710 | .01700 | .01700 | .01700 | .01700 | .01700 | .01700 
02130 | .01980 | .01770 | .01760 | .01750 | .01740 | .01730 | .01730 | .01730 | .01730 | .01730 | .01730 
02170 | .02020 | .01800 | .01790 | .01780 | .01780 | .01770 | .01770 | .01770 | .01770 | .01770 | .01770 
02200 | .02050 | .01830 | .01820 | .01810 |} .01810 | .01800 | .01800 | .01800 | .01800 | .01800 | .01800 

.02240 | .02090 | .01870 |} .01860 | .01850 | .01840 | .01830 | .01830 | .01830 | .01830 | .01880 | .01830 

.02280 | .02120 | .01900 | .01890 | .01880 | .01870 | .01860 | .01860 | .01860 | .01860 | .01860 | .01860 

.02320 | .02160 | .01930 | .01920 | .01910 | .01900 | .01890 | .01890 | .01890 | .01890 | .01890 | .01890 

.02350 | .02190 | .01960 | .01950 | .01940 | .01930 |} .01920 | .01920 | .01920 | .01920 | .01920 | .01920 

.02390 | .02230 | .01990 | .01980 | .01970 | .01960 | .01950 | .01950 | .01950 | .01950 | .01950 | .01950 

.02430 | .02260 | .02020 | .02010 | .02000 | .01990 | .01980 | .01980 | .01980 | .01980 | .01980 | .01980 

.02460 | .02300 | .02050 | .02040 | .02030 | .02020 | .02010 | .02010 } .02010 } .02010 | .02010 | .02010 

.02500 | .02330 | .02080 | .02070 | .02060 | .02050 | .02040 | .02040 | .02040 | .02040 | .02040 | .02040 
02540 | .02370 | .02120 | .02110 | .02100 | .02090 | .02080 | .02070 | .02070 | .02070 | .02070 | .02070 
02580 | .02400 | .02150 | .02140 | .02130 | .02120 | .02110 | .02100 | .02100 | .02100 | .02100 | .02100 

0.800 

MARINE ENGINEERING 

TABLE IJI—OBSERVED SPECIFIC GRAVITY. 

0.850 0.860 
ooa“keeeeeeeeeeeeeee—e—e—e—eeeeeeeeeeeSe eo — uo ——SSEESoaoao 

Subtract From Observed Specific Gravity. 

0.870 0.880 0.890 0.900 0. 910 0.920 0.930 0.940 

235 

0.950 0.960 



236 MARINE ENGINEERING Marcu, 1921 

TABLE III (Cont.}—OBSERVED SPECIFIC GRAVITY. 

Observed 
Temp. 

C 0.65000 0.70000 0.75000 0.80000 0.85000 0.86000 0.87000 0.88000 0.89000 0.90000 0.91000 0.9200 0.93000 0.94000 0.95000 0.96000 

ADD TO OBSERVED SPECIFIC GRAVITY TO GIVE TRUE SPECIFIC GRAVITY AT 60°,/60° F.or15.6° C. 
50.5 -03140 | 02810 ) .02620 ) .02440 ) .02180 ) .02170 , .02160 , .02150 , .02140 .02130 , .02130 , .02130 , .02130 .02130 ; .02130 ) .02130 51. -03180 | .02850 | .02650 | .02470 | .02210 | 02200 | .02190 | .02180 | .02170 ; .02160 | {02160 | ‘o2160 | ‘o2160 | ‘o2160 .02160 | .02160 51.5 -03230 | .02890 | .02690 | .02510 | .02240 | .02230 | .02220 | .02210 | .02200 | .02190 | ‘02190 | ‘02190 .02190 | .02190 | .02190 | .02190 52. -03270 | .02930 | .02730 | .02540 | .02270 | .02260 | .02250 | .02240 | .02230 | .02220 | 02220 | ‘02220 | ‘02220 | 02290 02220 | .02220 52.5 03320 | .02970 | .02770 | .02580 | .02300 | .02290 | .02280 | .02270 | .02260 | .02260 | .02260 | .02260 | \02260 | \d2260 .02260 | .02260 53. -03360 | .03010 | .02800 | .02610 | .02340 | .02330 | .02320 | .02310 | .02300 | .02290 | 102290 | ‘02290 | ‘02290 .02290 | .02290 | .02290 53.5 -03410 | .03050 | .(2840 | .02650 | .02370 | .02360 | .02350 | .02340 | .02330 | 102320 | 102320 | ‘02320 | (02320 .02320 | .02320 | .02320 54. -03450 | .03090 | .02880 | .02680 | .02400 | .C2390 | 02380 | .02370 | .02360 | .02350 | 02350 | 102350 | |02350 02350 | .02350 | .02350 54.5 -03500 | .03130 | .02920 | .02720 | .02430 | .02420 | .02410 | .02400 | .02390 | 02380 | 102380 | ‘02380 | /02380 .02380 | .02380 | .02380 55. -03540 | .03170 | .02950 | .02750 | .02460 | .02450 |) .02440 | .02430 | .02420 | .02410 | 102410 | ‘c2410 | ‘o2410 .02410 | .02410 | .02410 55.5 -03590 | .03210 | .02990 | .02790 | .02490 | .02480 | .02470 | .02460 | 02450 | .02440 | 102440 | ‘02440 | ‘02440 -02440 | .02440 | .02440 56. -03630 | ..03250 | .03030 | .02820 | .02520 | .02510 | .02500 | .02490 | .02480 | .02470 | .02470 | (02470 | (02470 .02470 | .02470 | .02470 56.5 -03680 | .03290 | .03070 | .02860 | .02550 | .02540 | .02530 | .02520 | .02510 | .02500 | .02500 | ‘02500 | .02500 -02500 | .02500 | .02500 57. -03720 | .03330 | .03100 | .02890 | .02580 | .02570 | .02560 | .02550 | .02540 | 02530 | .02530 | (02530 .02530 | .02530 | .02530 | .02530 57.5 -03770 | .03370 | .03140 | .02930 | .02610 | .02600 | .02590 | .02580 | .02570 | .02560 | .02560 | .02560 | 02560 .02560 | .02560 | .02560 
58. -03810 | .03410 | .03180 | .02960 | .02650 | .02630 | .02620 | .02610 | .o2600 | .02590 | .02590 | .02590 -02590 | .02590 | .02590 | .62590 58.5 03860 | .03450 | .03210 | .03000 | .02680 | .02660 | .02650 | .02640 | .02630 | .02620 | 02620 | 02620 | 02620 .02620 | .02620 | .02620 59. -03900 | .03490 | .03250 | .03030 | .02710 | .02690 | .02680 | .02670 | .02660 | .c2650 | .02650 | |02650 | ‘02650 .02650 | .02650 | .02650 59.5 -03950 | .03530 | .03290 | .03070 | .02740 | .02720 | .02710 } .02700 | .02690 | .02680 | .02680 | _02680 .02680 | .02680 | .02680 | .02680 60. -04000 | .03570 | .03330 | .03100 | .02780 | .02760 | .02740 | .02730 | 02720 | .02710 | .02710 | {02710 | ‘02710 | .02710 .02710 | .02710 60.5 -04040 | .03610 | .03360 | .03140 | .02800 | .02790 | .02780 | .02760 | .02750 | .02740 | .02740 | 102740 | .02740 | \02740 .02740 | .02740 61. -04080 | .03650 | .03400 | .03170 | .02830 | .02810 | .02790 | .02770 | .02760 | .02770 | .02770 | 102770 | (02770 | .c2770 .02770 | .02770 61.5 -04130 | .03690 | .03440 | .03210 | .02860 | .02840 | .02820 | .02810 | .02800 | .c2810 | .02810 | {02810 | ‘o2810 | o2810 .02810 | .02810 62. -04170 | .03730 | .03480 | .03240 | .02900 | .02880 | .02870 | .02860 | 02850 | .02840 | .02840 | {02840 | 02840 | 02840 .02840 | .02840 62.5 -04220 | .03770 | .03520 | .03280 | .02930 | .02910 | .02900 | .02890 | .02880 | .02870 | .02870 | .02870 | 02870 | .02870 | 02870 | 02870 63. -04260 | .03810 | .03550 | .03310 | .02960 | .02940 | .02930 | .02920 | 02910 | .02900 | .02900 | .02900 | 02900 .02900 | .02900 | .02900 — 63.5 -04310 | .03850 | .03590 | .03340 | .02990 | .02970 | .02960 | .02950 |. .02940 | .02930 | .02930 | .02930 | .02930 | 02930 | 02930 | 02930 64. -04350 | .03890 | .03630 | .03380 | .03020 | .03000 | .02990 | .02980 | .02970 | .02960 | .02960 | 02960 | 102960 | .02960 | 02960 .02960 64.5 -04400 | .03936 | .03660 | .03420 | .03050 | .03030 | .03020 | .03010 | 03000 | .02990 | .02990 | .02990 | {02990 -02990 | .02990 | .02990 65. -04440 | .03970 | .03700 | .03450 | .03080 | .03070 | .03050 | .03040 | .03030 | .03020 | .03020 | .o3020 | .03020 03020 | .03020 | .03020 
65.5 -04490 | .04010 | .03740\| .03490 | .03110 | .03090 | .03080 | ..03070 | .03060 | .03050 | .03050 | .03050 | .03050 03050 | .03050 | .03050 66. -04530 | .04050 | .03780 | .03520 | .03150 | .03130 | .03110 | .03100 | .03090 | .03080 | .03080 | .03080 | .03080 | .03080 .03080 | .03080 66.5 -04580 | .04090 | .03820 | .03560 | .03180 | .03160 | .03140 | .03130 | .03120 | .03110 | .03110 | .03110 | .o3110 | .03110 03110 | .03110 67. -04620 | .04130 | .03850 | .03590 | .03210 | .03190 | .03170 | .03160 | .03150 | .03140 | .03140 | .03140 | .03140 | .03140 .03140 | .03140 67.5 -04670 | .04170 | .03890 | .03630 | .03240 | .03220 | .03200 | .03190 | .03180 | .03170 | .03170 | .03170 | .03170 | .03170 .03170 | .03170 68. -04710 | .04210 | .03930 | .03660 | .03270 | .03250 | .03230 | .03220 | .03210 | .03200 | .03200 | .03200 | .03200 | .03200 .03200 | .03200 68.5 -04750 | .04250 | .03960 | .03700 | .03300 | .03280 | .03260 | .03250 | 03240 | 03230 | .03230 | |03230 | .03230 | .03230 .03230 | .03230 69. -04800 | .04300 | .04000 | .03730 | .03330 | .03310 | .03290 | .03280 | 03270 | .03260 | .03260 | .03260 | .03260 | 03260 .03260 | .03260 69.5 -04850 | .04340 | .04040 | .03770 | .03370 | .03350 | .03330 | .03320 | 03310 | .03300 | .03300 | 03300 | 03300 | .03300 .03300 | .03300 70. -04900 | .04380 | .04080 | .03800 | .03400 | .03380 | .03360 | .03350 | .03340 | .03330 | .03330 | .03330 | 03330 | 03330 | 03330 | .03330 70.5 -04940 | .04420 | .04110 | .03840 | .03430 | 03410 | .03390 | .03380 | 03370 | .03360 | .03360 | .03360 -03360 | .03360 | .03360 | .03360 71. -04980 | .04460 | .04150 | .03870 | .03460 | .03440 } .03420 | .03410 | 03400 | .03390 | .03390 | .03390 | .03390 | 03390 .03390 | .03390 71.5 -05030 | .04500 | .04190 | .03910 | .03500 | .03480 | .03460 | .03440 | 03430 | .03420 | .03420 | .03420 | 03420 | 03420 | 03420 | (03420 72. -05070 | .04540 | .04230 | .03940 | .03520 | .03500 | .03480 | .03470 | .03460 | .03450 | .03450 | .03450 | .03450 | .03450 | 03450 | .03450 72.5 -05120 | .04580 | .04260 | .03980 | .03540 | .03520 | .03510 | .03500 | 03490 | .03480 | .03480 | 03480 | 03480 | (03480 | 103480 | .03480 
73. -05160 | .04620 | .04300 | .04010 | .03580 | .03560 | .03540 | .03530 | .03520 | .03510 | .03510 | .03510 | .03510 | .03510 | .03510 | .03510 73.5 -05210 | .04660 | .04340 | .04050 | .03610 | .03590 | .03570 | .03560 | .03550 | .03540 | .03540 | .03540 | 03540 | .03540 | (03540 | (03540 74. -05250 | .04700 | .04380 | .04080 | .03650 | .03630 | .03610 | .03590 | .03580 | .03570 | .03570 | .03570 | 03570 | .03570 | 03570 | 03570 14.5 -05300 | .04740 | .04410 | .04120 | .03680 | .03660 | .03640 | .03620 | .03610 | .03600 | .03600 | .03600 | .03600 | .03600 | 03600 | .03600 45. -05340 | .04780 | .04450 | .04150 | .03710 | .03690 | .03670 | .03650 | .03640 | .03630 | .03630 | .03630 | 03630 | 03630 | .03530 | (03630 75.5 -05390 | .04820 | .04490 | .04190 | .03740 | .03720 | .03700 | .03680 | .03670 | .03660 | .03660 | 03660 | .03660 | 03660 | .03660 | 03660 76. -05430 | .04860 | .04530 | .04220 | .03770 | .03750 | .03730 | .03710 | .03700 | .03690 | .03690 | .03690 | .03690 | .03690 | .03690 | (03690 76.5 -05480 | .04900 | .04560 | .04260 | .03800 | .03780 | .03760 | .03740 | .03730 | 03720 | .03720 | .02720 | 03720 -03720 | .03720 | .03720 77. -05520 | .04940 | .04600 | .04290 | .03830 | .03810 | .03790 | .03770 | .03760 | .03750 | .03750 | 03750 | 03750 | .03750 | .03750 | 03750 17.5 -05570 | .04980 | .04640 | .04330 | .03870 | .03850 | .03830 | .03810 | 03800 | .03790 | .03790 | .03790 | 03790 | .03790 | (03790 | .03790 73. -05610 | .05020 | .04680 | .04360 | .03900 | .03880 | .03860 | .03840 | .03830 | 03820 | .03820 | .03820 | 03820 | .03820 | |03820.| (03820 78.5 -05660 | .05060 | .04710 | .04400 | .03930 | .03910 | .63890 | .03870 | .03860 | .03850 | .03850 | .03850 | 03850 | .03850 | .03850 | (03850 79 -05700 | .05100 | .04750 | .04430 | .03960 | .03940 | 03920 | .03900 | (03890 | 03880 | .03880 | .03880 | .03880 | .03880 | |03880 | .03880 79.5 :05750 | .05140 | .04790 | .04470 | .03990 | .03970 | .03950 | .03930 | 03920 | .03910 | 03910 | .03910 | .03910 | 03910 | .03910 | 03910 80. -05790 | .05180 | .04830 | .04500 | .04020 | .04000 | .03980 | .03960 | .03950 | .03940 | .03940 | .03940 | .03940 | .03940 | .03940 | .03940 
80.5 -05840 | .05220 | .04860 | .04540 | .04050 | .04030 | 04010 | .03990 | .03980 |-.03970 | .03970 | .03970 | .o3970 | .03970 | .03970 | .03970 81. -05880 | .05260 | .04900 | .04570 | .04080 | .04060 | .04040 | .04020 | _04010 | .04000 | .04000 | .04000 | .o4co0 | ‘o400c | (04000 | 04000 81.5 -05930 | .05300 | .04940 | .04610 | .04120 | .04100 | .04080 | .04060 | .04c40 | .04030 | .04030 | 04030 | .04030 | |04030 | .04030 | 04030 82. -05970 | .05340 | .04980 | .04640 | .04150 | .04130 | .04110 | .04090 | .04070 | .04060 | ..04060 | .04060 | 04060'| .04060 | .04060 | 04060 82.5 -06020 | .05380 | .05010 | .04680 | .04180 | .04160 | 04140 | .04120 | .04100 | |04090 | .04090 | .04090 | .c4c90 | 04090 | 04090 | (04090 83. -06060 | .05420 | .05050 | .04710 | .04210 | .04190 | .04170 | .04150 | .04130 | .04120 | .04120 | .04120 | 04120 | (04120 .04120 | .04120 83.5 -O06110 | .05460 | .05090 | .04750 | .04240 | .04220 | .04200 | .04180 | _04160 | .04150 | .04150 | 04150 | .04150 | 104150 | 04150 | 04150 84. -06150 | .05500 | .05130 | .04780 | .04270 | .04250 | .04230 | 04200 | .04190 | 04180 | 04180 | .04180 | .04180 | _04180 | .04180 | .04180 84.5 -06200 | .05540 | .05160 | .04820 | .04300 | .04280 | .04260 | .04240 | 04220 | _04210 | 04210 | .04210 | 04210 | .04210 | (04210 | .04210 85. -06240 | .05580 | .05200 | .04850 | .04330 | .04310 | .04290 | .04270 | 04250 | .04240 | .04240 | .04240 | 04240 | .04240 | 04240 | 04240 85.5 -06290 | .05620 | .05240 | .04890 | .04370 | .04350 | .04330 | .04310 | .04290 | e420 | .04280 | 04280 | 04280 | .04280-| 04280 | .04280 86. -06330 | .05660 | .05280 | .04920 | .04400 | 04380 | .04360 | .04340 | .04320 | 04310 | .04310 | .04310 | .04310 | .04310 | .04310 | 04310 86.5 -06380 | 05700 | .05310 | .04960 | .04430 | .04410 | .04390 | .04370 | 04350 | .04340 | .04340 | .04340 | 04340 .04340 | .04340 | .04340 87. -06420 | .05740 | .05350 | .04990 | .04460 | .04440 | 04420 | .04400 | .04380 | .04370 | .04370 | .04370 | .04370 | .04370 | .04370 | 04370 
87.5 -06470 | .05780 | .05390 | .05030 | .04490 | .04470 | .04450 | .04430 | .04410 | .04400 | .04400 | .04400 | .04400 | .04400 .04400 | .04400 88. -06510 | .05820 | .05430 | .05060 | .04520 | .04500 | .04480 | .04460 | .04440 | 04430 | .04430 | 04430 | .04430 | 04430 | .04430 | 04430 88.5 -06560 | .05860 | .05460 | .05100 | .04550 | .04530 | .04510 | .04500 | .04470 | .04460 | .04460 | .04460 | .04460 | .04460 | .04460 | _04460 89. -06600 | .05900 | .05500 | .05130 |°.04580 | .04560 | .04540 | .04520 | .04500 | .04490 | .04490 .04490 | .04490 | .04490 | .04490 | .04490 89.5 -06650 | .05940 | .05540 | .05170 | .04620 | .04600 | .04580 | .04560 | .04540 | .04520 | .04520 | . 04520 | .04520 | .04520 | .04520 | .04520 90. -06690 | .05990 | .05580 | .05200 | .04650 | .04630 | .04610 | .04590 | .04570 | .04550 | .04550 .04550 | .04550 | .04550 | .04550 | .04550 90.5 -06740 | .06030 | .05610 | .05240 | .04680 | .04660 | .04640 | .04620 | |04600 | 04580 | .04580 | .04580 | .04580 | .04580 | .04580 | .04580 91 -06780 | .06070 | .05650 | .05270 | .04710 | .04690 | .04670 | .04650 | .04630 | 04610 | .04610 | .04610 | .04610 | .04610 | .04610 | .04610 91.5 -06830 | .06110 | .05690 | .05310 | .04740 | .04720 | .04700 | .04680 | .04660 | .04640 | .04640 | 04640 | .04640 | .04640 | .04640 | .04640 92. -06870 | .06150 | .05730 | .05340 | .04770 | .04750 | .04730 | .04710 | .04690 | 04670 | .04670 | .04670 | .04670 | .04670 | .04670 | .04670 92.5 -06920 | .06190 | .05760 | .05380 | .04800 | .04780 | .04760 | .04740 | .04720 | .04700 | .04700 | .04700 | |04700 | .04700 | .04700 | .04700 93. -06960 | .06230 | .05800 | .05410 | .04830 | .04810 | 04790 | .04770 | .04750 | .04730 | .04730 | .04730 | .04730 | .04730 | .04730 | .04730 93.5 -07010 | .06270 | .05840 | .05450 | .04870 | .04850 | .04820 | .04800 | .04780 | .04760 | .04760 | .04760 | .04760 | .04760 | .04760 | .04760 94. -07050 | .06310 | .05880 | .05480 | .04900 | .04870 | .04850 | .c4830 | .04810 | .04790 | .04790 | .04790 | .04790 | .04790 | 04790 | .04790 94.5 -07100 | .06340 | .05910 | .05520 | .04930 | .04910 | .04890 | .04870 | .04850 | .04830 | .04830 | .04830 | .04830 | .04830 | .04830 | .04830 
95. -07140 | .06390 | .05950 | .05550 | .04960 | .04940 | .04920 | .04900 | .04880 | .04860 | .04860 | .04860 | .04860 | .04860 | .04860 | .04860 95.5 -07190 | .06430 | .05990 | .05590 | .04990 | .04970 | .04950 | .04930 | .04910 | .04890 | .04890 | .04890 | .04890 | .04890 | .04890 | .04890 96. -07230 | .06470 | .06030 | .05620 | .05020 | .05000 | .04980 | .04960 | .04940 | .04920 | .04920 .04920 | .04920 | .04920 | .04920 | .04920 96.5 -07280 | .06510 | .06060 | .05660 | .05050 | .05030 | .05010 | .04990 | .04970 | .04950 | .04950 | .04950 | .04950 | .04950 | .04950 | 64950 97. -07320 | .06550 | .06100 | .05690 | .05080 | .05060 | .05040 | .05020 | .05000 | .04980 | .04980 -04980 | .0498C | .04980 | .04980 | .04980 97.5 -07370 | .06590 | .06140 | .05730 | .05110 | .05090 | .05070 | .05050 | .05030 | .05010 | .05010 | .05010 | .05010 | .05010 | .05010 | 05010 98. 07410 | .06630 | .06180 | .05760 | .05150 | .05120 | .05100 | .05080 | .05060 | .05040 | .05040 .05040 | .05040 | .05040 | .05040 | .05040 98.5 -07460 | .06670 | .06210 | .05800 | .05180 | .05150 | .05130 | .05110 | .05090 | .05070 | .¢5070 | .05070 | .05070 | 05070 | .05070 | .05070 99. -07500 | .06710 | .06250 | .05830 | .05210 | .05180 | .05160 | .05140 | .05120 | .05100 | .05100 | .05100 | .05100 | .05100 | .051C0 | .05100 99.5 -07550 | .06750 | .06290 | .05870 | .05240 | .05210 | .05190 | .05170 } .05150 | .05130 | .65130 | .05130 | .05130 | .05130 | .05130 | .05130 100. -07590 | .06790 | .06330 | .05900 | .05270 | .05240 | .05220 | .05200 | .05180 ' .05160 | .05160 | .05160 | .05160 | .05160 | .05160 | .05160 
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TABLE IV.-FUEL OIL CHART. 

Lbs. Per Cu. Ft. : Lbs. Per Cuakee 

Degrees | Specific U.S. Per Long |Degrees| Specific U.S. Per Long 

Baume | Gravity Gallon Tan Baume] Gravity Gallon Ton 

5 1.0000 8.3280 35.956 9370 7.8033 38.373 

a8 9990 8.3190 35.992 19.5 9365 7.7990 38.390 

9980 8.3110 36.028 9360 7.7950 38.414 

9970 8.3030 36.064 9350 7.7860 38.455 

10.5 9964 8.2990 36.080 9340 7.7780 38.496 

. 9960 8.2940 36.100 20.0 .9333 7.7720 38.520 

.9950 8.2860 36.140 .9330 7.7700 38.538 

9940 8.2780 36.174 9320 7.7610 38.579 

11.0 9930 8.2690 36.210 9310 7.7530 38.621 

9920 8.2610 36.250 20.5 9300 7.7450 38.662 

9910 8.2530 36.282 9290 7.7367 38.704 

. 9900 8.2447 36.319 9280 7.7283 38.745 

11.5 . 9894 8.2400 36.330 21.0 9270 7.7200 38.787 

9890 8.2360 36.356 9260 7.7110 38.829 

9880 8.2280 36.392 9250 7.7034 38.871 

.9870 8.2200 36.429 21.5 9240 7.6950 38.913 

12.0 . 9860 8.2110 36.466 9230 7.6860 38.955 

-9850 8.2030 36.503 9220 7.6780 38.998 

. 9840 8.1940 36.540 22.0 9210 7.6700 39.040 

9830 8.1860 36.578 9200 7.6617 39.082 

2.5 9825 8.1820 36.590 9190 7.6530 39.125 

: 9820 8.1780 36.615 22.5 9180 7.6450 39.167 

9810 8.1690 36.652 9170 7.6360 39.210 

9800 8.1614 36.689 9160 7.6280 39.253 

13.0 9790 8.1530 36.727 23.0 9150 7.6200 39.296 

.9780 8.1440 36.765 9140 7.6110 39.339 

.9770 8.1340 36, 802 9130 7.6030 39.382 

.5760 8.1280 36.840 23.5 9120 7.5950 39.425 

13.5 9756 8.1250 36.860 9110 7.5860 39.468 

9750 8.1190 36.878 9100 7.5784 39.512 

9740 8.1110 36.915 24.0 .9090 7.5700 39.555 
.9730 8.1030 36.953 9080 7.5610 39.599 

14.0 .9720 8.0940 36.991 9070 7.5530 39.642 

.9710 8.0860 37.030 24.5 9060 7.5450 39.686 

.9700 8.0781 37.068 9050 7.5360 39.730 

9690 8.0698 37.106 9040 7.5280 39.774 

14.5 .9688 8.0690 37.110 25.0 .9030 7.5200 39.818 
.9680 8.0610 37.144 .9020 7.5110 39.862 

9670 8.0530 37.183 9010 7.5030 39.906 

.9660 8.0440 37.221 25.5 .9000 7.4952 39.951 

15.0 9655 8.0410 37.240 8990 7.4860 39.996 

-9650 8.0360 37.260 8980 7.4780 40.040 

.9640 §.0280 37.298 26.0 8974 7.4730 40.060 

.9630 8.0190 37.337 8970 7.4700 40.083 

15.5 -9620 8.0110 37.376 .8960 7.4610 40.129 

-9610 8.0030 37.415 -8950 7.4530 40.174 
9600 7.9948 37.454 26.5 8946 7.4490 40.190 
9590 7.9865 37.493 .8940 7.4450 40.219 

16.0 .9589 7.9860 37.500 .8930 7.4360 40.264 
9580 7.9780 37.532 8920 7.4280 40.309 

9570 7.9690 37.571 27.0 8917 7.4250 40.330 

.9560 7.9610 37.611 .8910 7.4200 40.354 

16.5 9556 7.9590 37.630 -8900 7.4119 40.400 
9550 7.9530 37.650 8890 7.4030 40.445 

9540 7.9449 37.689 27.5 8889 7.4020 40.450 

.9530 7.9360 37.729 8880 7.3950 40.491 

17.0 9524 7.9310 37.740 8870 7.3860 40.536 
9520 7.9280 37.769 28.0 . 8860 7.3780 40.582 
9510 7.9190 37.808 8850 7.3700 40.628 

9500 7.9116 37.848 .8840 7.3610 40.674 

17.5 -9492 7.9040 37.870 28.5 .8830 7.3530 40.720 

.9490 7.9032 37.888 8820 7.3450 40.766 

-9480 7.8940 37.928 8810 7.3360 40.814 

.9470 7.8860 37.968 29.0 .8800 7.3286 40.859 

9460 7.8780 38.008 .8790 7.3200 40.905 

18.0 9459 7.8770 38.010 .8780 7.3110 40.952 

-9450 7.8690 38.048 29.5 8777 7.3090 40.970 

.9440 | 7.8610 | 38.089 .8770 7.3030 | 40.999 
-9430 7.8530 38.129 8760 7.2950 41.045 

18.5 9428 7.8510 38.140 30.0 .8750 7.2870 41.092 

-9420 7.8444 38.170 .8740 7.2786 41.139 

9410 7.8360 38.210 .8730 7.2700 41.186 

9400 7.8233 38.251 30.5 .8723 7.2640 41.220 

19.0 9396 7.8256 38.270 .8720 7.2620 41.234 
.9390 7.8190 38.291 .8710 7.2530 41.280 
.9380 7.8110 38.332 8700 7.2450 41,328 

rected specific gravity, the tons and parts of a ton can be 

found by Table IV, which gives the number of cubic feet 

contained in a ton of oil for the different specific gravities. 

Dividing the corrected volume by the cubic feet shown op- 
posite the corrected specific gravity will give the tons of 
oil. 

EXAMPLES 

Case No. 18 Baume, 72 degrees 

Fahrenheit. 
From Table I we find opposite 72 degrees F. the multi- 

plier 0.995223. Multiplying 7,520 by 0.995223 gives 
7484.07 as the correct amount at the standard temperature. 

Case No. 2.—7,520 barrels, 18 Baume, 20 degrees Centi- 
grade. 

From Table II we find opposite 20 degrees C. the multi- 

I.—7,520 barrels, 
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plier 0.99681. Multiplying 7,520 by 0.99681 gives 7,496.01 

as the correct amount at the standard temperature. 

Case No. 3.—15,500 cubic feet, 0.94 specific gravity, 24 

degrees Centigrade. 

From Table II opposite 24 degrees Centigrade we find 

the multiplier 0.9939588. Multiplying 15,500 by this gives 

15,406.36 as the correct amount at the standard tempera- 

ture. From Table III under 0.94 specific gravity and op- 

posite 24 degrees Centigrade we find the constant 0.0051, 

which must be added to the specific gravity of 0.94, giving 

0.9451 as the corrected specific gravity at the standard 

temperature. From Table IV opposite 0.9450 we find 

38.048 cubic feet to a ton, and by interpolation we find 

that 0.9451 would be 38.043 cubic feet to the ton. Dividing 

the corrected volume 15,406.36 by 38.043 gives 404.9722 

tons as the correct amount, and this reduced to the English 

measure gives 404 tons 19 hundredweight I quarter 18 

pounds. 

These calculations might seem tedious and unnecessary, 

but with the high price of fuel and the great difference 

caused by expansion it is absolutely necessary to make 

them so that a correct check can be had on the amount 

bought. 

The tables referred to above have been made up from 

data published by the United States Government and are 

reasonably correct. 

EXAMpLEs SHOWING How to AppLy TEMPERATURE 

CorRECTION TABLE 

Explanation—Referring to the temperature correction 

table, 15.6 degrees Centigrade equals the normal tem- 

perature of fuel oil. The figure opposite 15.6 degrees 

Centigrade is 1.0000, which is the multiplier at this par- 

ticular temperature. 
Fuel oil at a temperature below 15.6 degrees Centigrade 

shows a contraction in its volume with a corresponding 
increase in its multiplier as shown in the table. 

Fuel oil at temperatures above 15.6 degrees Centigrade 
shows an expansion in its volume with a corresponding 
decrease in its multiplier as shown in table. 
Rule—Multiply barrels or cubic feet of fuel oil under 

consideration by multiplier in column opposite temperature 
of oil under consideration. 
Example —Temperature below 15.6 degrees Centigrade. 

Referring to chart, 10 degrees Centigrade = 1.00402 mul- 
tiplier; 500 barrels or cubic feet of fuel oil at 10 degrees 
Centigrade. Then, 500 & 1.00402 = 502.01 barrels or 
cubic feet, net amount fuel oil. 
Example—Temperature above 15.6 degrees Centigrade; 

500 barrels or cubic feet at 25 degrees Centigrade. Re- 
ferring to chart, 25 degrees Centigrade = .993246. Then, 
500 X .993246 = 496.623, barrels or cubic feet fuel oil = 
net amount. 

Standardization of Petroleum Specifications 

RGANIZATION of the Interdepartmental Commit- 
tee on Standardization of Petroleum Specifications, 

which supersedes the war-time committee on the same sub- 
ject, was effected at the first meeting of the Committee 
held at the Bureau of Mines, Washington, D. C., February 
19. In addition, the Committee gave its approval to Bul- 
letin 5 of the old Committee, thus continuing in force 
the specifications on gasoline, kerosene, fuel oils, lubricat- 
ing oils, signal oils, etc., contained in that bulletin. The 
Committee further decided to adopt the plan of adding a 
technical sub-committee to handle the details of drawing 

up and revising specifications and methods of testing. 
Dr. H. Foster Bain, acting director of the Bureau of 
Mines, appointed N. A. C. Smith, petroleum chemist, to 
represent him as chairman of the technical committee. 
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Mold Loft Suggestions—II 
Development of Longitudinals in Isher- 
wood Construction—Miscellaneous Problems 

BY J. I. HESS* 

HE method of developing the shell described in the last 
issue is admirably adapted to determining the shape of 

the longitudinals in the Isherwood type of construction. But 
it is necessary to locate the inboard heel of the longitudinal 
on the body plan before beginning the work of development. 
The method of locating this line is simple, but before taking 
that up it will be of interest to describe, briefly, the bevel 
board and its application to this particular problem. 

THE BEVEL BoarD 

The bevel board consists of numerous radii dividing an arc 
into degrees, as shown in Fig. 8. Draw a straight horizontal 
line. At any point O on this line, and with any convenient 
radius, say 24 inches, draw an arc of 90 degrees. If this arc 
be divided into 90 equal parts, each segment will subtend an 
angle of one degree at the center O. From O draw lines of © 
indefinite length through these division points and we have 
the basis of the bevel board. The first 45 degrees or 50 de- 
grees up from the horizontal base line are all that will be 
needed. | 

We will assume that the frame spacing is 24 inches. From 
O measure out 24 inches on the horizontal line to B and erect 
a perpendicular. Use a hardwood stick about 30 inches long 
and 1 inch wide and 3/16 inch thick, with beveled edges, if 
desired. Lay it along the perpendicular just erected, with the 
end flush with the base at B, and pick up each intersection, 
numbering them from O at the end of the stick up to 45, or 
more if needed. These points should be squared across the 
stick so that both edges will be the same. When this is done, 

* Formerly mold loft foreman, Ames Shipbuilding and Drydock Com- 
pany, Seattle, Wash. 
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mark the stick in some conspicuous place with the frame 
space for which it was made (24 inches in this case) and 
make a similar stick for each different spacing. 

To find the bevel of a frame at any point, place the stick 
at right angles to the molded line, with the end at the point 

Fig. 9 

in question, and read the required bevel at the point of in- 
tersection with the next frame. For most conditions a bevel 
stick made on a base of one frame space gives results close 
enough, but in the extreme after body, or where the bevel is 
changing rapidly from frame to frame, it is necessary to use 
two frame spaces as the base. In this case the stick is ap- 
plied across two frame spaces on the body plan and the bevel 
thus obtained is for the frame in between. The reason for 

this is seen in Fig. 9. The angle BAC 
45 will be the bevel of the frame at D, since 

the line AC is approximately parallel to 
the tangent to the curve at the point D. 

In the body plan of an Isherwood boat 
it is necessary to use auxiliary frame lines, 
spaced not more than 30 inches, for the 
purpose of “fairing up.” In Fig. 10 let 
AC and BD be any two such adjacent 
frames and the figure, as shown, a portion 
of a longitudinal. Draw AF perpendicular 
to DB and AE perpendicular to CD. For 

30 all practical purposes ABDC may be con- 
sidered a parallelogram, from which as- 
sumption it is easily seen that angle EAC 

25 —= angle BAF, or the angle of bevel. (Sim- 
ilar triangle.) From this it will be seen 
that AC, the distance between heels of the 

20 longitudinal in the plane of the frame, will 
be the width of the member EA divided by 
the cosine of the angle of bevel EAC, or 

15 EA 
AC => 

Cos 

As a matter of convenience, we should 
pick up these varying values of AC on a 

5 stick to be used in connection with the bevel 
stick in spotting the points D, C, etc., on 
the floor. To illustrate the method of pro- 

Fig. 8—Bevel Board 

cedure, let us assume that we are working 
on a 12-inch channel. In Fig. 8 measure 
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out 12 inches from O to B and erect a perpendicular. Use 
a stick like the bevel stick, and with any pitch mark near 
its end held on O pick up the length of the hypothenuse for 
each variation in the angle at O. (It is better to use a pitch 
mark rather than the end of the stick, owing to its greater 
accuracy.) These points will be marked with the degree 
of angle to correspond with the marking on the bevel stick. 

Fig. 10 

Similar scales should be prepared for each width of longi- 
tudinal used, and considerable care should be taken to insure 
accuracy. For convenience we shall call these longitudinal 
sticks.” 

In Fig. 11 let A’B’ be the molded heel of the longitudinal 
under consideration. From each intersection made by this 
line with the molded frames square a line inboard from the 
frame as shown. ‘These will correspond to the lines DB, CA, 
etc., in Fig. 10 and will lie in the plane of the frames. Now 
apply the proper bevel stick between the frames A’ and B’— 
not along the line A’B’, but at right angles to the frame at A’ 

Fig. 11 

or along the line C’A’ produced. Let us suppose it reads 30 
degrees. With the pitch mark at A’ apply the longitudinal 
stick just described along the line C’A’, and at 30 spot the 
point C’. In a like manner the inboard heel is located at 
each frame. When that is done the development proceeds as 
described for the shell. 

Right here we must watch for an error. In Fig. 10 angle 
FAB will be the angle of bevel only when AB coincides with 
Ab, Fig. 11. This seldom, if ever, happens, but where the 
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adjacent frames are approximately parallel near the longi- 
tudinal the difference in the two angles will rarely be enough 
to consider. However, we must know that such a condition 
exists and make proper allowance for it when necessary. 

At A’ erect a perpendicular to C’A’. It will intersect B’D’ 
at F’, Then angle F’A’B’ in Fig. 11 must be the projection 
of an angle whose true size is FAB in Fig. 10. The differ- 
ence between that angle (#) and the bevel of the frame at A 
will then be due to the difference between the lengths of F’B’ 
and A’b on one side of the triangle and the expanded frame 
space FA and the true frame space on the other. 

While this difference is usually negligible in all members 
that stand normal to the frame (because F’B’ is usually 
enough longer than A’b to offset the increased length of the 
expanded frame space), it must be considered in all cases 
where the angle in question lies in a plane that approaches 
the horizontal or crosses the frame at an angle other than 90 

For Detail at B 
See Fig. 13. 

Fig. 13 

degrees. This will be illustrated later in a discussion of the 
deck stringer bar. 

When the expansion is complete there will be two long, 
parallel lines of battens tacked to the floor. A positive check 
on the accuracy of the work will be found in measuring the 
distance between them. If it is a 12-inch channel, then EA 
should be exactly 12 inches at every point. If it fails in this, 
a recheck of the development work will probably disclose the 
error. 

These longitudinal sticks are very essential in determining 
the depth of the cutout in the transverse to allow for the free 
passage of the longitudinal. A careless loftsman can easily 
make a poor “guess” in this and cause expensive delay in 
assembling on the ways. Owing to the angle at which the 
transverse and the longitudinal intersect (angle CAE, Fig. 
10), a 12-inch channel may easily require more than 15 inches 
clearance from the shell to allow free passage. Simply locate 
the inboard heel on the template while on the floor by the 
method shown in Fig. 12 and add on the proper amount of 
clearance. 

It is well to remember that, if the longitudinal is on an 
outside strake of plating, better results will be obtained if the 
development work is carried on from a line on the inside edge 
of the shell, or the actual location of the heel, rather than 
trom the molded line; but, as in the shell expansion, this will 
not always be necessary. It will, however, be necessary in 
determining the depth of the cutout just referred to. 
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Few loftsmen take full advantage of the opportunities of- 
fered by a study of the bevel board’s uses. Besides the longi- 
tudinal sticks already described, there are several other 
equally useful scales that can be made from it. Numerous 
problems in descriptive geometry are encountered by the man 

Fig. 14 

who works on the lines and, while most of them are usually 
overlooked, they are important. An intelligent use of these 
scales helps to solve many of them. 

MISCELLANEOUS 

One such problem occurs where the edge of a shell plate 
crosses the molded frame at a sharp angle, when the frame has 
considerable bevel, as often happens in the after peak. 

In Fig. 12 let AB and CD be the upper and lower edges, 
respectively, of a shell plate in the after body. A common 
form of frame template is shown with the holes in the shell 
flange marked on the heel. If the shell flange is 314 inches 
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the scales described later, picked up on a small stick to be 
carried in the pocket like a rule. 

Choose a piece of hard, light-colored wood (lignum vitae 
is good) 6 inches long and 1% inches wide with beveled 
edges and diamond+‘shaped cross-section. With the end of 
the stick on the base line OB, Fig. 8, pick up these various 
heights and number the points to correspond with the degree 
of angle, as was done with the bevel stick (see Fig. 15, scale 
oy | ”)) : 

Suppose we apply the bevel stick to the frame at B, Fig. 13, 
and find 35 degrees. Place the end of the scale just made at 
right angles to the frame at B and at 35 spot a point. 
Through this point draw a short line across the sight edge of 
the plate and parallel to the molded frame, as at ab. The 
seam holes can then be spaced in on this line, with the proper 
landing from the edge of the plate, and squared back to the 
heel for record on the template. It is customary in some 
lofts to measure this landing directly on the heel of the 
frame. It will be seen from Fig. 13 that holes so located 
will not be in a fair line with the rest of the seam holes, and 
unless they are drawn back into line they will be too near 
the edge when the plate is sheared. If they are so drawn in 
they will not fit the frame and the frame holes will later have 
to be welded. 
This correction is necessary only when the shell at that 

point is to be molded after the frame is made, which is usually 

the case. If the shell is done first and a record of the holes 
transferred from it to the frame, this error will not occur. 

In Fig. 15 scales “B” and “C” are made in the same man- 
ner as scale “A” and used similarly. With O as a center 
and with a radius of 41% inches, strike an arc as before and 
pick up the vertical distances from the intersections to the 
base OB. This gives us scale “B.” 

In a 6-inch by 6-inch bar the rivets near the toe will be 
spaced on a gage line that is 414 inches from the heel. By 
the use of scale ““B,” as described for “A,” any point in this 
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Fig. 15 

wide, the rivet: gage will be 2 inches from the heel. Where 
there is bevel in the frame, as at B, the projection of this 2- 
inch gage line will lie some place between the two frames. 
A glance at Fig. 14 shows that the distance from B to this 
projection will be 2 < sin #, where ¢ is the angle of bevel. 

If we turn to Fig. 8 and draw an arc with a radius of 2 
inches about O as a center we get this distance for any degree 
of bevel by dropping perpendiculars from the points of inter- 
section of the arc and the radii to the base AB. It will be 
found very convenient to have these distances, together with 

line can be located on the body plan. At first thought there 
seems to be little need of this, but the worker will find numer- 
ous places where it is of advantage. 

Scale “C”’ will do nothing that cannot be done with “B,” 
but there will be found occasions when it is more convenient 
to use. It is made on a base of 6 inches instead of 414, and 
with its aid one can locate the toe of a 6-inch shell bar and 
get the angle of cut in way of the shell longitudinals. The 
panting stringers in a transverse framed boat also offer a good 
illustration of its use. 
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If the stringer bar is a 3%4-inch by 7-inch angle the two 
holes in the 7-inch flange at each frame may be located on 
the heel of the template of the 3!4-inch flange and thus save 
the time and labor of making an extra template: When there 
is much vertical “‘set” in the bar it will be necessary to make 
a smith mold of the wider flange, but a laying-out template 
will not be needed. 

In Fig. 12 let EF be the molded heel of the stringer shell- 
clip. With the bevel stick we find a 33-degree bevel in the 
frame at Ff. Place scale “C” at right angles to the frame 
with the end at F, and at 33 thereon spot a point on the floor. 
Through this point draw the line ef parallel to the molded 
frame. We know, then, that this is the projection of a line 
that is 6 inches from the heel of the frame and lying in the 
plane of the shell flange. We also know that since ef is paral- 
lel to the frame it must be parallel to the plane of projection. 
Hence ef is the true length of the line. 

From the description of Fig 3 (page 132, February issue) 
we learn that a line drawn through F perpendicular to the 
molded frame at that point must be the projection of a line 
that is at right angles to the frame. ‘There Ff must be 6 

In Fig. 16 draw any horizontal line EF to represent the 
inches. 

Record of holes transferred 
to other templare. 5 

Molded 

Fig. 16 

heel of the stringer bar, and at F drop a perpendicular. If 
we measure down on this line 6 inches and over at right 
angles the distance ef, just found in Fig. 12, we strike a point 
in the heel of the frame. That is, the angle EFD in Fig. 12 
is a projection of the angle whose true size is EFf in Fig. 16. 
If the frame is a channel the holes will be located as shown 

in Fig. 16, unless there is too much bevel to allow easy rivet- 
ing. In that case the bar will be held in place by a clip on 
the back of the channel, but in either method the solution is 
the same. When the holes are properly located, square up to 
the heel, and these points, in relation to F, will be the loca- 
tion of the holes when transferred to the template of the 31%- 
inch flange. 

A similar problem occurs in the location of the holes at G, 
Fig. 12, in the inboard flange of the channel to take the bar. 
If we square in from F to the inboard edge of the template 
(made the width of the channel), we locate the top of the 
stringer plate. The error of measuring down from this point 
the thickness of the plate plus the gage of the rivets is very 
commonly made. A glance at Fig. 16 shows us that the 
proper measurements will be the distances Fa and Fb below 
the bottom edge of the stringer plate. Were this correction 
not made the bar would be too low and the molded shell and © 

bulkhead clips would be worthless. 
When clips are used to hold the bar to the channel, the 

precautions must be taken in locating the holes in the chan- 
nel’s web. 

BEVELS 
The finding of the true bevel of a bar from its projection 

on the body plan many times offers a perplexing problem. 
The section of the angle shown on the floor lies in the plane 
of the frame and not at right angles to the heel. Hence, to 
find the true size of the angle it is necessary to pass a plane 
through the bar perpendicular to the heel and revolve it into 
the plane of projection. 
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The simplest illustration of this will be one in which one 
flange of the bar lies in a horizontal plane. Take, for in- 
stance, the bounding bar of the recess flat to the shell. 

In Fig. 17 let CA and EB be two adjacent frames and AB 
the molded line of the recess flat, as shown on the body plan. 
Draw any line CE at any convenient distance from AB and 
parallel to it. Then CE must be parallel to the toe of the 

Fig. 17 

standing flange. Since the deck flange of the bar lies in a 
horizontal plane, both the heel and the toe will coincide in 
the line AB. 

In the horizontal projection cd and ef are the two adjacent 
frame lines. Then C falls at c, A at a, B at b, etc. If a plane 
nam be passed through a perpendicular to the heel, the inter- 
section thus formed will show the true bevel of the bar and 
will be the angle sought. 

Since the line am lies in the horizontal flange, the vertical 
projection of will fall at NV in the line AB. Likewise, the 
point m will lie in the line CE at M. Hence the angle NAM 
is the vertical projection of the angle under consideration. 

If a vertical, line be passed through the apex of this angle 
at a and used as an axis of rotation, m will move around to 
m' and n to n’. At the same time WN travels to N’ in the line 
AB and M to M’ in‘the horizontal line CE. ‘Therefore angle 
N'AM" is the angle required. 

While this method gives perfect ress, it is not always 
convenient to draw a horizontal projection. What the lofts- 
man needs is a method of getting this angle directly from the 
body plan. An analysis of the small triangle cma shows that 
ma ma 

= ¢0S' d, oF Ga = . 

ca cos f 

Since # is known, we can assume any value for ma and find 
the corresponding value of ca. It will be noticed that this is 
the same formula used in getting the scales on the longitudinal 
sticks referred to earlier in this article. By assuming 4 
inches as the base we have room on our 6-inch pocket piece 
for scale “D” (Fig. 15), which is obtained by picking up the 
lengths of the various hypothenuses made when a perpen- 
dicular is erected to the base OB at a point 4 inches distant 
from O. 
When scale ““D” is used, all we need to know to determine 

the bevel of the bar is the angle ¢. If we apply the proper 



bevel stick at right angles to the frame at A we get the angle 
made by the shell flange of the frame in a plane perpendicular 
to the frame’s heel, or the bevel of the frame itself, but the 
angle we want lies in the plane of the deck, or on the beam 
line AB. 

Hence apply the bevel stick along the line AB, with the 
end at A, and read the angle ¢ at B. Suppose it is 46 de- 
grees. Lay scale ‘““D” along the beam line extended and at 
46 spot the point P’. The line PA will be 4 inches long. At 
P’ erect a perpendicular to intersect the molded frame in the 
point ~’, and from p’ draw a horizontal line to intersect the 
perpendicular from P in the point p. Then pAN is the re- 
quired angle. 

As the angle CAD approaches 90 degrees it will be found 
that the perpendicular from P’ will not intersect the frame 
within reasonable limits. To avoid this divide both AP and 
AP’ by the same number (some multiple of 4). The angle 
found will be the same in each case, if the ratio of AP to 
AP’ is not changed. 

When both flanges of the bar are inclined to the horizontal 
the solution remains the same, so long as the heel of the bar 
itself is horizontal. In Fig. 18 let CA and EB be two ad- 

Fig. 18 

jacent frames, AM and BN the corresponding molded lines 
of the margin plate, and AB the molded margin bar. As be- 
fore, apply the bevel stick to the line AB, where we find, say, 
15 degrees. On each side of A lay off 4 inches to the points 
P, and with scale “D,” also on each side of A, spot the two 
points P’ at 15. Then erect the two perpendiculars at P’ to 
intersect the frame lines at C and M respectively. From 
there draw the two horizontal lines to intersect the perpen- 
diculars from the points P, as shown. Angle C’AM’ is the 
required angle. 

From this it is seen that as AB grows shorter the angle on 
the body plan approaches the true angle of the bar. The 
loftsman, by experimenting a little, will soon learn when the 
difference in the two angles is enough to consider. 

When the heel of the bar makes an angle with the hori- 
zontal, another element is introduced that makes the problem 
much more complicated, and unless the mechanic is sure of 
his ground it will be better to mock-up a model; but the 
demonstration is of interest from a mathematical point of 
view. 

In Fig. 19 let CA and EB be two adjacent frames and AD 
and BF the corresponding beam lines, with AB the molded 
line of the deck. (The sheer is greatly exaggerated here, 
purposely, to show the construction of the figure more clearly. 
By applying the bevel stick at right angles between the beam 
lines it is found to be 20 degrees.) Any two lines, such as 
CE and DF, drawn parallel to the heel of the bar AB must 
be parallel to the toes of the flanges also. At A drop a per- 
pendicular to the next beam line. Then the angle A’AB will 
be the vertical projection of angle ¢. To get the true size of 
this angle we must have a projection in the plane of the deck. 
In this view of the figure the distance between the beam lines 
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da and fb, or aa’, will be the expanded distance due to the 
sheer shown at AA’, while a’b equals A’B. Up to 15 degrees 
of sheer the expansion in the line AA’ is enough to make only 
one degree difference in angle ¢, when that angle is as much 
as 40 degrees; and as ¢@ decreases, this difference also de- 
creases. ‘Therefore in all ordinary cases the sheer may be 
neglected in determining ¢. Simply apply the bevel stick 

Fig. 19 

along the line A’B with the end at A and read, say 40 de- 
grees, at B. 

As before, the problem is to find the true size of an angle 
made by the intersection of a plane through the bar at right 
angles to the heel, such as xam. ‘To project the true size of 
this angle into the vertical it is first necessary to rotate it so 
that it stands parallel to that plane. If DA be used as an 
axis of rotation and the bar at B be raised till it lies hori- 
zontal, then the lines AB and DF will coincide in the line 
DA produced. During this operation the point C will move 
forward through an arc of 20 degrees, with PC as the radius. 
At the same time the vertical projection of the point C will 
drop in the perpendicular line PC to C’, so that CC’ = PC 
(1 — cos 20 degrees). ‘Then the line CE in its new position 
will be horizontal through the point C’. 

In the horizontal projection ¢ moves to c’, so that cc’ = 
PC . sin 20 degrees. 

By measuring PC and applying it directly to the bevel 
board these distances may be found and the figures con- 
structed as shown. Then dac’ is the projection on the deck of 
the angle DAC, which in the horizontal is the straight line 
dac. 

As in Fig. 17 the angle may now be revolved around a 
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vertical line through a as an axis. Then N moves to N’ and 
N'AM is the required angle. 

An examination of Fig. 19 shows the following conditions: 

AP = ac = au — cu. 
AP’ = an' = an. 

In the small triangle c’cu 

GQ) GS @@ tem &, 

and in the triangle not shown, in which cc’ is one leg and PC 
the hypothenuse, 

(2) cc’ = PC. sin S, where S is the angle of sheer 
in degrees. 

Substituting (2) in (1) we get: 

(3) cu = PE “sin Stand. 

In triangle anu 

(4) an = au.cos ¢ = (ac + cu) cos 9; 
then 

(5) an = (AP + PC. sin S . tan d) cos 6 = 
: AP’, 

If PC be made 6 inches long, the quantity PC . sin S will 
be given by scale “C,”’ Fig. 15. The distance AP can be 
measured on the body plan. That leaves the two unknown 
variables, tan @ and cos #, to be determined. These values 
may be taken directly from a set of tables and AP computed; 
or, if there is no book of tables handy, two more scales may 
be constructed as follows: 

In Fig. 8 measure 4 inches out on the base OB from O and 
erect a perpendicular. With the end of the 6-inch pocket 
piece on the base pick up the points of intersection on this 
perpendicular and number them with the degree of angle as 
was done with the bevel sticks. Call this scale ‘“E.’ 

Again, with a radius of 6 inches and O as a center, Fig. 8, 
strike an arc and erect a perpendicular to the base of the 
point where the arc crosses. Then the value of 6 (1 — cos S ) 
will be the horizontal distance from this perpendicular to the 
intersections of the arc with the various radii. This will be 
scale “F’,” and from it the value of CC’ in Fig. 19 is read 
direct. It shows, also, that the distance CC’ in all small 
angles of sheer may be neglected. 

Since scale “D” is based on the formula (4 — cos ), the 
cosine of any angle may be found by dividing 4 by the length 
of the scale out to the number of the degree required. In the 
same manner tan ¢ is obtained from scale “E.” 

To find the bevel of a bar inclined both to the horizontal 
and to the vertical planes, proceed as follows: 
Draw a perpendicular to the horizontal line DA, produced 

to meet the frame in the point C, so that PC equals 6 inches. 
With the end of scale “F” at C spot point C’ at 20, the de- 
gree of sheer. Through C’ draw a horizontal line. 

Tn equation (5) AP’ = (AP + PC . sin 20. tan 40) cos 
Measure AP on the body plan; measure PC . sin 20 on 

scale “C”; find tan 40 by dividing 4 into the distance to 
point 40 on scale “”’; and for cos 40 divide 4 by the distance 
to point 40 on scale “D.” Then equation (5) becomes: 

0) 4 
AP’ = { 3% +2 x —— ] —— = 3.9 inches. 

4 5.25 

Measure this distance out to P’ and erect the perpendicular 
to intersect the horizontal line through C’ at N’.. Then N’AM 
is the angle sought. 

To read the bevel in degrees of this or any other angle, 
such as EBF, Fig. 19, measure 6 inches along the line BE 
from B to H and drop a perpendicular to the other leg pro- 
duced. Place scale “C” on BH’, with the end at B, and read 
the degrees at H’. 

The value of AP’, as given in formula (5), applies only 
to the outboard flange when the sheer is rising toward the 
stem in the forward body and toward the stern in the after 
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body. If the inboard flange, also, is inclined to the hori- 
zontal under these conditions of sheer, the formula, when ap- 
plied to that flange, becomes: 

(6) AP’ = (AP — PC.sinS . tan @) cos ¢. 

When the sheer is reversed, the formulas are interchanged; 
that is, apply (6) to the outboard flange and (5) to the in- 
board flange. : 

Electrical Propelling Machinery on the 

Eclipse Gives Satisfactory Performance 

on Maiden Voyage 
NTERESTING facts on the operation of the S. S. Eclipse, 
America’s first electrically propelled merchant vessel, are 

given in a recent letter to the General Electric Company by 
A. Starr, engineer of the Locomotive Superheater Company, 
New York, upon his return to this country after being aboard 
the Eclipse from New York to Port Said, on her first run. 
In his communication, Mr. Starr says: 

“The trip was the most interesting in all my sea experience, 
making 5,122 miles without a single stop. Although we 
have had very heavy weather and a poor grade of fuel, we 
maintained excellent speed for the entire trip. 

“The main turbine and motor gave excellent service, the 
control gear was very easily and efficiently operated by the 
new personnel, not the slightest trouble of any kind was ex- 
perienced during the run. 

“The boilers and superheaters gave very satisfactory re- 
sults, maintaining a pressure of 200 to 210 pounds, and a 
temperature of 585 degrees to 600 degrees at the turbine. 

“The chief engineer was very well satisfied with the per- 
formance of the entire equipment and especially so, with the 
simplicity of its operation. The engineer’s force of this vessel 
is not above the average in experience, therefore, when we 
consider these facts and circumstances, together with the per- 
formance of the vessel, it is safe to say that no shipowner 
would make any mistake by equipping his ships with this 
type of equipment. __ : 

“The engineers on watch operated the apparatus as easily 
as a motorman does a trolley car; each and every one showed 
an interest in his respective duty, which was due chiefly to 
the simplicity of operation, which also created a very harmoni- 
ous atmosphere, with co-operation and everybody pulling to- 
gether for the best results. 

“The vessel went through some very rough seas, and when 
the stern was pitched high up out of the water by the heavy 
swells there was not the least variation noticeable in the 
revolutions of the main motor and no vibration was felt 
at any time in any part of the ship during the trip. 

“The writer has had many years of seagoing experience in 
different types of vessels with various equipments, but has 
never been on any vessel which showed such marked steadi- 
ness and entirely devoid of vibration. 

“I wish to add that the congenial and harmonious feeling 
among the entire crew would be hard to find on any ship, 
which I would say was due to the satisfactory performance 
and results shown. On our arrival at Port Said, everybody 
seemed very happy and everything was ready to go ahead to 
Singapore.” 

Dors Everysopy KNow?—“Everybody knows,” says 
Senator Edge, “that we cannot be prosperous in this country 
by attempting to confine the absorption of the products of the 
country within our own borders. We must do business with 
the world.” But does everybody know it? A hundred and 
one general panaceas have been brought forward as the one 
best antidote for depression. When everybody finds out that 
we must do business with the world, and works toward that 
aim, then and then only will our surplus goods find a way to 
market. 



Ei! Fig. 1—Froude Non-Reversible Standard Low Speed Dynamometer, with Rated Maximum Capacity of 6,000 Brake-Horsepower 
at Speeds of From 100 to 140 Revolutions Per Minute 

The Froude Hydraulic Dynamometer 
Reversible and Non-Reversible Types Built in Standard Sizes up to 

6,000 Horsepower by the C. H. Wheeler Manufacturing Company 

BY C. H. PEABODY, DR. ENG. 

HE Froude hydraulic dynamometer applies on a grand 
scale the principle used by Joule in his determination 

of the mechanical equivalent of heat; Joule used the ordinary 
physicist’s calorimeter, a thin cylindrical metallic can placed 
on a table. From a frame above came down a vertical shaft 
carrying a fan with many radial blades. The shaft was 
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WATER ROTOR 
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the calorimeter can so that it could turn about the axis of the 
shaft; then he provided means for preventing rotation of the 
can and for measuring the torque. He consequently had a 
small dynametric calorimeter and he drove it from a gas 
engine. ; 

Froude’s hydraulic dynamometer differs from Rowland’s 
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Fig. 2.—Diagrammatic Cross-Section of Non-Reversible Dynamometer, Together With a Developed Cross-Section of Its 

Principal Water Passages 

driven by cords running over pulleys and carrying weights at 
the ends. Around the inside of the shell of the can were par- 
tial radial partitions which caught the water and aided in 
churning it. There were provisions for winding up the cords, 
for checking loss of heat and measuring the rise of tempera- 
ture of the water. Rowland improved the method by hanging 

dynametric calorimeter in three ways: (1) The shaft is hori- 
zontal and carried in bearings for convenience in construction 
and in application to motors which habitually have horizontal 
shafts; (2) the dynamometer is large and strong and can ab- 
sorb large power; (3) there is a continuous flow of water 

through the dynamometers to carry away the heat generated. 
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Fig. 1 gives an external view of the Froude standard low 
speed dynamometer to absorb 6,000 horsepower at 100:to 140 
revolutions per minute; the mechanic standing near gives the 
scale. Fig. 2 shows a vertical longitudinal section through 
the axis. A study of these two figures and also of Fig. 3 
will make the construction and action of the machines evident. 

he 
eS bo 

es ap 

ST tye. 

Fig. 3.—Diagrammatic Cross-Section of Froude Non-Reversible Gas 
Engine Dynamometer, Together With a Developed Cross-Section of Its 

Principal Water Passages 

It should be noted that the two latter figures represent dif- 
ferent machines. In the first place, we note the shaft in Fig. 
2 and Fig. 3 which has flange couplings at each end so that 
the machine is both right and left handed and can take on any 
motor to which it is adapted. At the middle of its length the 
shaft carries the rotor with half elliptical cups; opposite these 
cups are similar cups in the casing turned the other way, as 
is shown by the developed cylindrical section through the 
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casing through the slots between the fixed cups, as shown in 
the cylindrical section, then into the cups of the rotor and is 
thrown back and forth between the moving and fixed cups 
and escapes at the outside of the casing near the middle. The 
water is delivered by the pipe shown in Fig. 1, running up 
over the branched inlet pipe and then turning down. The 
inlet pipe has sufficient flexibility to allow freedom of motion 
to the casing; the outlet pipe delivers through an open end 
into a tunnel. 

The shaft in Fig. 2 has plain bearings and the casing has 
anti-friction bearings that are not well shown. Fig. 3 shows 
the machine equipped with ball bearings. 

The casing is prevented from rotating, as shown in Fig. 1, 
by an open frame which carries a scale pan for receiving 
weights at the end of the long arm. There is a sliding weight 
for finer adjustments. There is a dash pot to check irregular 
movements and a counterbalance weight on a short arm be- 
yond the shaft. 

All the frictional resistance of the shaft in the glands and 
of the shaft in its bearings is applied immediately to the cas- 
ing and is measured as torque, together with the torque due 
to churning the water. There remains unaccounted for only 
the friction of the casing on the pedestals, and this develops 
only a negligible amount of work because the casing, while 
free in its bearings, is held in place by the frame and its 
weights. Consequently the Froude dynamometer gives an 
accurate and correct determination of the power received from 
the motor. The weight of the shaft, rotor and casing is all 
carried by the dynamometer itself and there is no load to 
transfer back to the engine bearings. 
There are three elements that enter into the computation 

of power: (1) The length of the arm carrying the weights 
measured from the axis of the shaft, which is determined by 

SS - 
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Fig. 4.—Froude Reversible Low Speed Dynamometer, with Rated Maximum Capacity of 4,000 Brake-Horsepower at 
Speeds of From 125 to 180 Revolutions Per Minute 

cups at the right. The shaft passes through stuffing boxes 
and is supported in bearings in the casing; the casing in turn 
is supported by. pedestal bearings. Thus the shaft runs 
freely in its bearings and the casing is free to turn in its 
bearings, except as it is held in place by the device for meas- 
uring torque. 

Water is supplied by a pipe which comes up through the 
floor in Fig. 1 and branches to both ends of the casing, as 
shown in Fig. 3. The water passes from the ends of the 

‘he construction of the machines; (2) the weights hung on 
the pan; (3) the revolutions of the shaft, this last being de- 
termined by aid of a counter driven by the shaft. 

Let W be the weight in pounds, R the revolutions per 
minute, and L the length of the arm in feet. Then the brake 
horsepower is computed by the formula 

27k x WX R 
12, = ———— 

33,000 K 

WR 
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where K is the machine constant supplied by the makers. 
The dynamometers considered are single acting and can be 

driven only one way, though they can be adapted to either 
right or left handed rotation. Fig. 4 shows a dynamometer 
of 4,000 horsepower that can run in either direction arranged 
so that the torque is determined by a weighing machine. 

The load imposed by the dynamometer is determined by 
the amount of water passed through the machine. The 
larger amount of water there is passed back and forth be- 
tween the caps of the rotor and the casing, the greater the 
power absorbed. In order to get a steady load, it is im- 
portant that the water pressure supplying the dynamometer 
should be steady. The readiest way to obtain this result is 
to have the supply come from a special open tank which may 
be filled automatically from the general water supply. This 
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is particularly important at reduced powers because an in- 
terruption or a sudden reduction of the water supply may 
make the dynamometer jump or even allow the engine to run 
away. Engineers using the hydraulic dynamometer should 
determine whether and under what circumstances: there may 
be danger of jumping and avoid approaching a dangerous 
limit. 

The Froude dynamometer is made in various standard 
sizes suitable for testing motors of all sorts, from automobile 
and airplane engines up to marine and stationary engines of 
6,000 horsepower. There are also made machines for run- 
ning in various motors under full or reduced loads. Such 
brakes are not supplied with measuring devices, but each 
machine is supplied with an approximate capacity curve so 
that it may be adapted to any desired operation. 

The New Piers at Staten Island 
General Arrangement and Equipment of Twelve New Piers 
to be Added to the Terminal Facilities of New York Harbor 

BY FLOYD T. SMITH* 

INE YORK City will soon have twelve more piers. 
Work has already been started and some of the 

_ construction is well under way. Considerable has been writ- 
ten about the apparent disregard of present-day practice in 
terminal design of these piers and the lack of proper fore- 
thought in planning for the future, thereby suitably provid- 
ing for the rapidly increasing trade and furnishing adequate 

The marine terminal is naturally an outlet to the ‘sea for 
the railroads and generally the railroads are necessary and 
attendant to it. The supply of commodities throughout the 
country demands an outlet and the imports require a receiv- 
ing point for distribution inland. Unloading and loading 
imports and exports are very different. The two are very 
much unlike. What features, therefore, are vital to a modern 
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Fig 2.—Map of New Terminal Development on Staten Island 

equipment for handling the growing export business. It is a 
keen disappointment to many that the great Port of New 
York, with its enormous amount of shipping, can not boast 
of the finest piers in the world and point with pride to this 
terminal as a complete unit, as one that is the last word in 
design, modern in wide pier construction with adequate ware- 
house and shed capacity, with rail connections and supplied 
with the latest freight-handling equipment as a means of 
mMsuring a ship’s quick turn around. 

Power and Mining Department, General Electric Company, Schenectady, 
Nee 

terminal? ‘They might be outlined as follows: Location, 
rail connection, commodity handled, type of construction and 
handling equipment installed. 

ADVANTAGES OF NEW STATEN ISLAND PIERS 
The piers at Staten Island will have many natural ad- 

vantages. They will have the advantage of being located 
somewhat nearer the ocean than the present piers on Man- 
hattan and the piers immediately adjacent to it. They will 
be situated on the north side of Staten Island, just inside 
the Narrows and facing New York. They are on the west 
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side of the river, adjacent to the mainland, thus saving extra 
transfer of the majority of freight by lighter. They have the 
advantage also of direct rail connection which was not pos- 
sible except in a more or less indirect way with the present 
piers on Manhattan. 

The piers will be connected by rail with the Baltimore 
and Ohio Railroad, and it is expected that proper track 
layout will be made furnishing an enlarged railroad yard 
and in turn connecting with the tracks on the piers. It is 
possible and a very great advantage to make connections with 
a trunk railroad line crossing New Jersey. Such connections 
can be made not only with one trunk railroad but with all 
of the following: Pennsylvania, Reading, Central of New 
Jersey, Erie, Delaware and Lackawanna, Lehigh Valley and 
West Shore. This would give a very important and valuable 
rail connection with every part of the country. 

COMPARISON WITH TERMINALS AT OTHER Ports 

A comparison of the Staten Island piers with the largest 
terminals at other ports shows the following: At Staten 
Island—two piers 209 feet wide and 1,330 feet long; two 
130 feet wide and approximately 1,047 feet and 1,110 feet 
long; eight 125 feet wide and 1,026 to 1,130 feet long; at 
Seattle, Smith’s Cove Terminal—Pier A 2,530 feet long and 
310 feet wide; Pier B 2,580 feet long and 367 feet wide: 
Portland, Oregon, pier 1,350 feet long and 480 feet wide: 
Boston, 1,200 feet long, 400 feet wide: Montreal, 1,250 feet 
long, 300 feet wide; Philadelphia, 1,200 feet long, 300 feet 
wide; San Francisco, 981 feet long, 200 feet wide; Balti- 
more, 1,450 feet long, 200 feet wide. 

GENERAL ARRANGEMENT 

Two piers will have two railroad tracks on each side of 
the piers; one pier will be built without provision for tracks 
and eight piers will have two tracks in the center. The rail- 
road tracks will be depressed so that the floor of the shed 
will be on the same level with floor of cars, which greatly 
facilitates the handling of freight. 

_ Four of the piers will have two-story pier sheds and the 
others will have sheds of one-story construction. However, 
three forms of construction will be adopted, i. e., the single- 
story shed, a double-story shed and a double-story shed with 
provision for crane equipment. 

Two piers will have cargo crane equipment. The pier 
sheds not provided with cranes and provision for a loading 
platform around the second floor of the shed will have the 
familiar cargo masts and will be furnished with two-ton 
winches that will be conveniently placed so as to be used in 
connection with the cargo masts for rapid unloading. 

The slips will be uniform in size, 300 feet wide, which al- 
lows two ships with a lighter alongside of each to berth and 
still have a passage way between for a lighter. 

__ The piers and pier sheds will be well supported by ware- 
houses at the shore end and these warehouses, as well as the 
two-story pier sheds, will be provided with elevators. 

One pier to be occupied by the International Mercantile 
Marine will not be furnished with equipment, not even rail- 
toad tracks. And while this is not an indication in any 
sense that this is proper pier construction, yet it would be 
expected that with its many years’ experience in cargo hand- 
ling, such a concern would naturally use advanced methods 
or perhaps adopt means somewhat ahead of present-day 
practice, rather than ignore the results the use of mechan- 
ical apparatus will accomplish. 

It may be said, however, that the new cargo ships are gen- 
erally provided with winches, which is one reason why no 
extensive mechanical equipment is to be provided on most of 
the piers which will nevertheless be furnished with cargo 
masts designed to operate in conjunction with a ship’s cargo 
handling equipment. 
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The principal points of disagreement of the type of con- 
struction adopted for the several piers are: narrowness of the 
piers, failure to provide track facilities on the piers and 
lack of cargo handling machines. Favorable and unfavor- 
able comments have been made for both forms of construction 
but the wider pier which provides means for storage and 
releases railroad cars for other service seems the one more 
universally adopted. Furthermore, if direct loading and un- 
loading is to be done, two tracks at the sides and the cranes 
spanning them, allow the cars to be run to the ship’s side, 
which gives an interchange of cars loaded and unloaded and 
permits ready and quick unloading from the ship to car 
and vice versa. 

Piers LEASED BY PAN-AMERICAN TERMINAL AND DOCK 

i CoMPANY 

Of a total of twelve freight piers to be erected by the city 
the two leased by the Pan-American Terminal and Dock 
Company are notable exceptions. It is proposed to have in- 
stalled on them the most modern freight handling machinery 
such as revolving cranes outside the sheds and monorail 
hoists or traveling cranes inside the shed, together with eleva- 
tors. There will be two 20-ton truck elevators and two 10- 
ton freight elevators. 

It is proposed to install 17 electrically operated wharf 
semi-portal cranes located on each pier of design as shown 
in Fig. 1. The capacity of the cranes will be approximately 
5,600 pounds on the hook, with a hoisting speed of 125 feet 
per minute. Each crane will be fitted with a cable on a 
self-winding reel and a controller for the use of magnets 
when handling iron. The cargo will be taken from the ship’s 
hold and delivered to the first and second floors of the pier 
shed. In loading the cargo is taken from either the first 
or second floors and delivered to the ship. 

It is estimated that a crane should be able to make 40 full 
operations per hour, which with an average load of 2,500 
pounds would move about 44% gross tons of cargo, and for a 
ship with four hatches would give 178 tons per hour or 1,424 
tons per day of eight hours. Each pier is to accommodate 4 
of the 10,000-ton standard ships at one time and besides this 
there is ample space for several lighters and barges. This 
would indicate a turn around of about 34,000 tons of cargo 
per week of 6 days, but on account of lost time in shifting 
ships, the estimated turn around for each pier should be 
about 25,000 tons per week. The amount of cargo being 
loaded or discharged will be about the same. About 60 per- 
cent of this will be handled from the first floor and rail- 
road cars while the remaining 40 percent will be handled 
from the second floor. 

The total area of one pier is about 242,000 square feet 
with about 161,000 square feet available for storage of 
cargo and when the same is piled to an average height of 12 
feet there will be space for about 49,000 tons of 40 cubic 
feet per pier. 

The cargo will be handled inside the pier shed by overhead 
monorail hoists of which there will be approximately 20 
on each pier. The capacity of the monorail hoists will be 
approximately 5,600 pounds on the hook with a hoisting 
speed of 70 feet per minute ,and a travel speed of 350 feet 
per minute. 

It is estimated that each of the monorail hoists should be 
able to make about 32 full operations per hour, which speed 
should insure handling of the same amount of cargo inside 
the shed as the cranes are able to handle cutside the shed. 

ErcHtT Piers LEASED TO DATE 

The readiness with which the piers have been leased shows 
that, although they are more than 10 miles from New York 
City hotels and shipping districts near where passenger lines 
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always had docking faculties, this distance will not prove a 
disadvantage. 

The following companies have made definite arrangements 
to use these piers and have signed leases for a number of 
years: 

Pier No. 6.—Green Star Steamship Company. 
Pier No. 8.—Wesel Deval & Company. 
Pier No. 9.—Moore and McCormack. 
Pier No. 10.—Raporel Steamship Line. 
Pier No. 11.—International Mercantile Marine. 
Pier Nos. 12 and 13.—Pan-American Terminal and Dock 

Corporation. 
Pier Nos. 15 and 16.—Union Transport Company. 
Pier No. 17—Compagnie Generale Transatlantique. 

MECHANICAL HANDLING vs. OLD METHOD 

Some hesitate to believe the results that have been accom- 
plished at many of the modern ports in which mechanical 
equipment has been installed. As an illustration of what can 
be done by developing the use of mechanical equipment a 
comparison of two cargoes handled in the last few months 
at Smith’s Cove Terminal in Seattle, one, of the largest and 
most modern of the newer terminals, is of interest. 

On March 13, in a cargo from the Mandansan Maru, there 
were 2,398 tons or 11,937 barrels of oil. The cost of hand- 
ling and stacking this barrelled oil two tiers high on the pier 
was 45 cents a ton or 9 cents per barrel, the cargo being 
handled by the old method of hand truck and piling. 

On June 13, with the use of mechanical equipment there 
was unloaded from the City of Spokane, 1,730 tons of 
barrelled oil or 8,612 barrels. The cost was reduced to 33 

Current Shipping Board Expenditures Will 
Influence Our Future Merchant 

Marine Policy 
(Continued from page 233.) 

vessels on the active list, there was a suggestion that it might 
be the proper course to tie up the entire fleet forthwith. 
Shipping Board officials have opposed this as unwise and to 
an extent impracticable. For one thing it has been pointed 
out that the expense of tying up the fleet would run, accord- 
ing to estimate, in the neighborhood of $8,000,000 a year. 
Furthermore, a number of the ships are at foreign ports or 
on distant trade routes and would have to be returned to 
United States ports in any event. Shipping Board execu- 
tives, in conference with the leaders of Congress, have urged 
that the preferable policy is for the government to, for 
the time being, take its losses, just as private vessel owners 
are doing and stand ready to recoup when commerce revives. 
The opinion in this quarter, quoted for what it is worth, is 
that shipping conditions will be back to normal in six or 
eight months. 

It is the disclosures as to current losses in the operation 
of Shipping Board vessels that has been responsible, more 
than anything else, for the development of the existing tense 
situation between Congress and the Board, with respect to 
the policy on uncompleted contracts for vessel construction. 
Restless, in the face of a ship operation deficit running close 

to $50,000,000 a year, the leaders of Congress have been 
visibly irritated by the disclosure that Commander R. D. 
Gatewood, director of construction and repairs of the Ship- 
ping Board, sent, as of comparatively recent date, communi- 
cations to shipbuilders holding government contracts urging 
them to expedite the work in hand. It did not help matters 
that Commander Gatewood explained that it was his idea to 
speed up construction in order that the entire building pro- 
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cents per ton or 6.6 cents a barrel and the barrels were piled 
three tiers high. 

Taking the same vessels unloading dry cargo; on March 
13 there were unloaded from the Mandansan Maru 1,000 
tons of beans, rape seed and maize at a cost of 39 cents per 
ton. This material was handled by two wheeled trucks. 

On June 13 there was unloaded from the City of Spokane, 
3,000 tons of bean cake and sugar, handled by tractors, 
trailers and loading platforms at a cost of 20 cents per 
ton, a saving of practically 100 percent on dry cargo. This 
is just an indication of what the future holds on reducing 
cost of handling freight by means of mechanical equipment. 

The mechanical equipment contemplated for inside the 
pier shed on the Staten Island piers, such as industrial stor- 
age battery trucks and tractors, mechanical piling machines 
and portable conveyors, remains a conjecture, but it is fair to 
assume that with results in mind that have been accomplished 
elsewhere the operating companies, profiting by experience 
and fully aware of the surprising results that can be accom- 
plished, will use modern equipment. 

It has been stated that in assuming the approximate cost 
for the 125-foot one-story pier as 100 percent, the approxi- 
mate cost of the 209-foot two-story pier with the mechanical 
equipment will be 251 percent, showing a difference of 151 
percent. It is naturally expected that this increased cost will 
be more than justified by the rapid loading, gain in earning 
power and more rapid ship turn around. 

Unfortunately, the construction of the piers and pier sheds 
that will not use the overhead traveling cranes or monorails 
inside the sheds is such that should later events demand more 
adequate methods of handling the structure will not support it. 

Whether the form of construction adopted is a wise 
move, the future will confirm or disapprove. 

gramme might be completed so far as possible prior to the 
beginning of the new fiscal year on July 1, 1921. 

COMPLETION OF VESSELS UNDER CONSTRUCTION 

In the discussions that have continued at the Capitol since 
the middle of January, the Shipping Board has, in effect, 
been continually on the defensive for its policy of sustained’ — 
vessel construction. Shipping Board executives stick to their 
guns with the defense that regardless of whether or not the 
government needs or wants more ships, it is more economical 
to complete the vessels now at the shipyards than to make 
cancellations. On this point Commander Gatewood re- 
cently declared: “Almost all the material for these ships 
has already been purchased and most of it paid for and is 
in the yards of the contractors, taking up valuable storage 
space, and the material ought to be put into ships so we 
can get rid of the heavy overhead of construction and get 
the ships either laid up or into service. 

“The programme has been strung out too long now. Some 
contractors in their desire to reduce their forces after the 
armistice, which was a very warranted desire and a very 
worthy desire, in some cases reduced too much and in other 
cases they shifted their forces over to some more profitable 
private work, thus leaving our programme to suffer in spots. 
I want to say that these vessels ought not to be stopped 
because if they are stopped it will result in a very heavy 
loss. Stopping the ships on this programme for even a day 
will cost around $150,000 per day. If the programme is. 
allowed to go ahead, it can be finished up and we will be 
taking advantage of the increased efficiency of labor and of 
any wage drop that may occur. We can get rid of the 
overhead on construction and our own overhead in that way 
and make more money by going ahead than we could by 
stopping at this time.” 
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The World’s Largest Gyroscope 

HIRTY years ago gyroscopes were looked upon only 
as mystifying toys for the children or by scientists as 

a means of displaying or developing their knowledge of 
higher mathematics when theorizing on gyroscopic laws and 
reaction. 

Then gyroscopes never “grew”? more than a few inches in 
diameter. But about this time Mr. Elmer A. Sperry, a scien- 
tist of renown in many branches of engineering, set himself 
to employ the interesting peregrinations of the gyroscope to 
some good uses. So successful have been his efforts that 
already over one thousand of the world’s naval vessels, and 

during the last year upwards of one hundred merchant ships, 
have been equipped with the gyro compass. The earth’s ro- 

Machining 90,000-Pound Gyro Rotor 

tation is thus employed for navigation, the little gyros giving 
a powerful and accurate true north indication. 

A newer and more interesting application to the traveling 
public is in the use of the gyroscope as a stabilizer to prevent 
a vessel’s roll. Some twenty odd equipments have already 
been put in service and we take pleasure in showing here, in 
the process of machining, the largest gyroscope yet built. The 
picture was taken in the Nicetown Works of the Midvale 
Steel & Ordnance Company, where the huge forging, weigh- 
ing over 90,000 pounds was made. When finished machined, 
with heavy rim, solid web and hubs for shaft stubs, this 
rotor, or gyroscope, will be 12% feet in diameter and weigh 
70,000 pounds, or 35 tons. Two of these rotors will be 
bolted together. This mass, weighing approximately 75 
tons, running at 850 revolutions per minute, will stabilize a 
10,000-ton cruiser enabling her to enter an engagement in 
any weather with level gun platforms. 

A further point of interest is that, due to the omission of 
bilge keels and the power saving brought about by the 
elimination of roll and the reduction in the yawing and 
wallowing, the stabilizer will save several times the power 
required to run the gyroscope. This will enable her to use 
less fuel when maneuvering in smooth seas or maintain nearly 
the same speed in rough weather. 
A 1,100-ton yacht, the Lyndonia, has just completed a 

Passage to Charleston where the roll was easily quenched 
from 18 degrees to 314 degrees when the stabilizer was 
turned on. 
A number of other stabilizers are now in the process of 

MARINE ENGINEERING 251 

manufacture, including equipments for various size vessels, 
from an 800-ton yacht to an 18,000-ton passenger liner. 

The efforts of Mr. Sperry and his corps of engineers are 
thus reaping early results and shipping men throughout the 
world are looking forward, with keen anticipation, to the 
opportunity of observing a large passenger liner freed from 
roll and made independent of the elements. 

Membership Campaign Under Way for 

the Society of Marine Draftsmen 

N order to excel on the sea and as a shipbuilding nation, 
the United States must have the best ship designers. 

Through co-operation the efficiency of American ship design- 
ers can be materially increased and it is for this purpose that 
the American Society of Marine Draftsmen is now entering 
upon an active campaign for the increase of its membership. 
Marine draftsmen must have up-to-date knowledge of all the 
latest marine appliances; they must know the best and most 
economical methods of design and understand their applica- 
tion. To acquire this knowledge, and to qualify for ad- 
vancement in the profession, no better medium is offered 
than the American Society of Marine Draftsmen with its 
lectures, general discussions and its journal. 

GRADES OF MEMBERSHIP 

Four grades of membership are available in the society, 
designated as members, associate members, associates and 
juniors. A member must be a draftsman at least twenty-five 
years old, who has had at least seven years’ experience as a 
marine draftsman and, at the time of making application, 
shall be actively engaged in marine or naval work. He 
must be of such character and standing professionally and 
otherwise as will promote a high standard of membership. 
This grade covers all draftsmen, chief draftsmen, naval 
architects, engineers, production managers, superintendents 
and men engaged in shipbuilding who can qualify by previous 
experience. 

An associate member must be a draftsman at least twenty- 
one years old, who has had four years’ experience in drafting 
and is engaged in marine or naval work but is not eligible to 
a higher grade of membership. 

The grade of associate, which was established at the so- 
ciety’s last annual convention, is designed to include men 
who are engaged in the manufacture and selling of marine 
equipment. An associate must be at least twenty-one years 
old and hold an executive position in the selling or manu- 
facturing of marine equipment or in the operation of ships. 

A junior must be a student in a recognized regular engi- 
neering or naval college or a draftsman actively engaged in 
marine or naval work. He must be at least eighteen years 
of age, but not eligible to a higher grade of membership. 

WHERE TO APPLY 

Application blanks for membership or any further in- 
formation regarding the activities of the society can be ob- 
tained from any of the following: 

Morris L. Potts, chairman, 1741 North 62d Street, Phil- 
adelphia, Pa. : 

R. R. Doerflinger, 65 Layton Ave., New Brighton, S. I., 
IN, We 

H. J. Thiede, 7411 Rising Sun Ave., Philadelphia, Pa. 
M. M. Blunt, 13 Edmands Street, Winter Hill, 45, Mass. 
A. D. Micotti, 312 Copley Courts Apt., Washington, D. C. 
J. N. Miller, Newport News Shipbuilding & Dry Dock 

Company, Newport News, Va. 
F. S. Dubois, P. O. Box 98, New London, Conn. 
J. N. Taylor, 305 Washington Street, Bath, Me. 
W. H. Walker, 46 Eagle Street, Bridgeport, Conn. 
J. H. Holmes, P. O. Box 162, Bethlehem, Pa. 
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_ Subsidy 

VEN as cur farmers and manufacturers must be pro- 

E tected by a tariff, which is no more and no less than an 

indirect subsidy, so must our shipping receive some sort of 

government aid. Fortunately, any subsidy that is given to 

shipping immediately places a premium on vessels built in 

American shipyards because the war time act which allowed 

the Shipping Board to grant the privileges of the American 

registry to foreign-built vessels has been repealed. American 

shipping and shipbuilding will, therefore, live or die together; 

and, as it is ridiculous to expect the men engaged in shipping 

and shipbuilding to accept a foreign standard of wages or 

living, the difference must be made up in some way or 

another. 
It is all very well for us to be proud of American ingenuity 

and the success that we have had in the quantity production 

of sewing machines, automobiles, harvesting machines, etc., 

but a ship is not a machine; it must be erected like a build- 

ing, and the amount of hand labor will always be very large. 

And, whatever may.-be the case in other industries, it is cer- 

tain that the greater part of our shipbuilding talent learned 

their trade or profession in a foreign country. “One of our 

leading shipbuilders has recently stated that the cost of a 

vessel is divided as follows; 40 percent for labor, 40 percent 

for material and 20 percent for overhead. Although some 

materials are cheaper in this country, the cost of labor is at 

least twice.as much as it is abroad, which is a handicap 

that no sane shipbuilder can hope to overcome. 

The first cost of a vessel is the sum upon which the ship 

operator must figure his fixed charges. These include insur- 

ance, depreciation and interest, a total annual charge of about 

15 percent of the original investment. Comparing the pres- 

ent price which the Shipping Board is asking for its vessels 

with the market price abroad, these three items alone in the 

case of an 8,800-ton cargo vessel, for example, would make 

an annual difference in favor of a similar foreign vessel of 
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over $100,000. It is the fixed charges rather than the wages 
of the sailors which constitute the greatest obstacle that the 

shipowner has to overcome. ; 

Captain Paul Foley, director of operations for the Shipping 

Board, states that the running expenses for operating vessels 

is divided as follows: fuel, 43 percent; repairs, 30 percent; 

wages, 15 percent; deck and engine room stores, 6 or 7 per- 

cent; subsistence, 4 or 5 percent. _While the wages are un- 

doubtedly greater on American vessels than on foreign ships, 

it is quite possible for an intelligent American crew to more 
than make up this difference in the items of fuel and repairs. . 

At any rate, the difference in wages and the eight-hour day ~ 

with overtime are the result of the demands of the unions 

rather than the requirements of the Seaman’s Act. 

No deubt our navigation laws can be improved, but they 

are nowhere nearly as bad as they are painted, and it is 

foolish for us to talk of new laws until we enforce the con- 

structive features of the laws that we have. American ship- 

owners have the right to expect the benefits of the discrim- 

inatory custom duties imposed on imports carried in foreign 

vessels and the discriminatory tonnage. duties on foreign 

vessels as provided for in the Merchant Marine Act of 1920, 

or an equivalent direct subsidy. ‘The fact that, after our first 

Congress had imposed similar duties, we increased the amount 

of commerce carried in American vessels from 24 to 89 per- 

cent in the short time of ten years indicates how effective 

such a subsidy would be. But, as we have neglected to give 

notice to foreign governments that we intend to impose these 

duties and as diplomatic negotiations, particularly at this 

time, must be slow, it is the duty of Congress to grant an 

equivalent direct subsidy until the Merchant Marine Act can 

be enforced. 

Sale of Shipping Board Vessels 

XPERIENCED shipowners appear to be of one mind in 

regard to several features of our future marine policy, 

namely, that the United States should have an adequate 

merchant marine, that the vessels should be owned and oper- 

ated by private interests, that the Government should not 

allocate vessels to operators to engage in unrestricted com- 

petition with established shipowners, and that for a con- 

siderable time to come the Government cannot sell its ships 

at any price. The first three features ought to be self-evident. 

The only question about them is, are the policies to which 

they relate receiving our active support or is their adoption 

assumed as a matter of course? 

While we are not prepared to admit that the Shipping 

Board cannot dispose of its vessels at, say, the average book 

value of English ships, it is certain that it cannot sell these 

vessels at anywhere near the price it would cost to rebuild 

them in American shipyards. This will probably continue 

to be the case until a definite shipping policy is adopted 

and, further, it must be such a policy that capital will be 

reasonably assured that it can operate the ships at a profit 

on the cost price. In view of the present business depression, 

it is perhaps just as well that the Government did not sell 

its ships even at a reduced price, as a large number of fail- 

ures have thereby been averted. Again, no reasonable price 

can be placed on an American vessel until it is known whether 
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the Government is going to enforce the discriminatory fea- 

tures of the Merchant Marine Act, grant an equivalent direct 

subsidy or compel our shipowners to run our merchant ma- 

rine with foreign crews on a foreign standard of wages. 

The Foreign Trade Financing Corporation 

HE formation of The Foreign Trade Financing Corpo- 

ration under the provisions of the Edge amendment 

to the Federal Reserve Act, for the purpose of providing 

long term credits to purchasers of American goods, promises 

to afford to Europe, Asia, Africa and South America the 

opportunity to purchase the raw materials and manufactured 

products that they need on a straight business basis. 

As the law provides that such corporations may issue bonds 

and assume liabilities up to ten times their capital stock, 

this $100,000,000 corporation can handle business up to the 

value of $1,000,000,000. The welfare of the country demands 

the development of our foreign trade because we are now 

producing raw materials and manufactured goods far in 

excess of our wants and the rest of the world needs our sur- 

plus badly. Many of our ships now lying idle will be needed 

to transport these products to the ports of the world and bring 

back goods in return. 

Corporations of this sort can not entirely solve the prob- 

lem of making a foreign market for our products. Serious 

consideration must be given to what effect a high protective 

tariff would have on countries that are disposed to buy our 

products. We can, of course, artificially raise the prices for 

the producer in the home market, but it is evident that we 

cannot sell to other countries, if the prices established by 

ourselves are materially higher than the general world prices 

based on the law of supply and demand. 

America Not Over-Supplied With Ships 

HE United States is still carrying less than 50 percent 

of its imports and exports in its own ships, the figures 

furnished by the Shipping Board for 1920 being 42.7 per- 
cent in American and 57.3 percent in foreign bottoms. As 

only a very small percentage of American vessels are engaged 

as feeders or assigned exclusively to routes between foreign 

ports, these figures show that our ocean-going tonnage, in 

spite of its great recent growth, is by no means too large 

for the requirements of our country, which should rightfully 

carry somewhat more, rather than somewhat less, than fifty 

percent of its overseas commerce. 

Although the employment situation in this country de- 

mands the marketing of our surplus raw and manufactured 

products in foreign countries, although large financial corpo- 

rations are being formed to extend long-term credits and help 

foreign buyers to purchase our products and although Sec- 

tion 28 of the Merchant Marine Act provides for the exten- 

sion of preferential rail rates to goods carried in American 

bottoms, we are continually tying up our ships and releasing 

the crews recently trained ‘11 seamanship to engage in any 

occupation that they can get. 

We all realize that an American merchant marine is neces- 

sary to the successful development of our foreign trade, and 

that the buying power in our domestic market is seriously 

affected by the accumulation of surplus products, yet we con- 

tinue to deny to shipping even a small percentage of the 
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protection that made possible the wonderful development of 

our manufacturing industry. ‘The Shipping Board has col- 

lected accurate comparative data on the costs of shipbuilding 

and ship operating in this and other countries, and it ought 

not to take the new administration long to decide that ship- 

ping needs either a direct or indirect subsidy. If the new 

administration and the new Congress represent the will of the 

people they will grant the ship operators sufficient aid to’ 

compete with foreign countries on an equal basis and, then, 

it can be safely left to American ship operators to get their 

share of the commerce, which means still more ships. 

Manning Requirements 

HE number of extra men that must be carried on Ameri- 

can as compared with foreign vessels has been re- 

peatedly advanced as one of the principal handicaps work- 

ing against the successful operation of our merchant marine. 

The number of the crew will, of course, depend upon the 

type and size of the vessel and no general percentage of 

the number of extra men can be given, but taking a specific 

>xample, the crew lists of 8,000-ton deadweight coal burning 

cargo boats under American and foreign flags are about as 

follows: American, 48; British, 45; Norwegian, 40; Jap- 

anese, 59. ‘In this type of boat we require three more men 

than the British, eight more men than the Norwegians, and 

eleven less men than the Japanese. 

The significant feature in the above comparison is the 

fact that the Japanese ship has by far the largest crew, but 

as their wage scale is very low, the total cost of the crew is 

much less than that of any other country. The Japanese, 

however, are noted for the minimum amount of repair work 

While it will prob- 

ably be impossible to induce American seamen to accept the 

British standard of wages, we can reasonably expect a great 

deal more of our repair work to be handled on shipboard. 

that their ships require in foreign ports. 

The Essentials of a Battleship 

BATTLESHIP is subject to four forms of attack—gun 

fire, torpedoes, bombs from aircraft, and mines. Mine 

fields are anchored and capital ships are not sent over them. 

If by inadvertence a ship strikes a mine, whether anchored 

or adrift, the ship cannot expect to escape; a good subdivision 

improves the chance, but no ship can be so designed as to 

resist mines and remain in action. Bombs from aircraft, if 

they strike a ship, may destroy the superstructure and perhaps 

do serious damage, but 217 bombs dropped by airplanes in 

an attack on the Goeben did not destroy her, though she lay 

aground for a week. Many ships, especially of older classes, 

were destroyed by torpedoes during the war, but no important 

action was determined by torpedo attack. The principal ef- 

fect was deterrent, both sides being shy of maneuvers which 

would give a chance for torpedoes. The destroyer, though 

developed from the torpedo boat, is now a scout more likely 

to use guns than torpedoes. The attack to which a battleship 

in regular service is most exposed is gun fire—and gun fire 

is now tremendously more powerful than ever before. 

The essential characteristics of a battleship are a powerful 

battery and good armor protection; it can strike hard and 

stand punishment. A compact squadron of ships having 
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these characteristics need not fear attack from any combina- 
tion lacking them. Speed is valuable for Maneuvering and is 
more valuable in proportion as maneuvering enters into a 
battle at sea. The larger the fleet the greater the chances and 
need for maneuvering. 

Recent battleships have the essentials pre-eminently. 
There is no question of the sufficiency of a battery of twelve 
16-inch guns. As for armor, it is to be remembered that the 
Warspite remained in the line after receiving twenty heavy 
shells. The battle cruiser has shown greater resistance than 
could be expected. In the battle of Jutland twelve battle 
cruisers were hit 150 times; on the other hand, three British 
battle cruisers vanished from the field of battle. Battle 
cruisers building for the United States have been redesigned 
with greater protection. There yet remains a question whether 
they are fit to lie in the line. 

The Sea Habit 
66 ATCH them young, dip them in tar, and they never 
C know the difference.” Such was said by an admiral 

of the old school to be the method of recruiting the officers of 
the British navy. Story and song tell of the midshipmite, 
and finally a grave question was asked in Parliament whether 
the securing of the British Empire depended on sending chil- 
dren to sea. They still catch them young, but they send them 
to school; whether they will continue the old breed of sea dogs 
remains to be seen. 

Our own method takes young men of sixteen to eighteen— 
about the college age—and keeps them at the Academy for 
four years. Truly, they have summer cruises, but the sea 
habit must be attained after they are old enough to vote, and 
the sea habit is not for everyone to attain. The reputation of 
the officers of the American navy needs no defence, and a 
method which has stood the test of time is not lightly to be 
criticised; but the best method that can be devised is none 
too good for a navy such as ours is and is going to be. Can- 
not some method be devised by which the sea habit may be 
attained young? 

Determination of Brake Horsepower 

Wise the advent of the steam turbine and the internal 
combustion engine, means for measuring shaft or 

brake horsepower became imperative. ‘The stationary steam 
turbine has been most widely used at electric power stations 
and the output of the electric generator and its efficiency gave 
a ready way of determining the input; the input is appreciably 
equal to the turbine shaft horsepower. For other purposes the 
turbine power can be inferred from similar turbines which 
drive electric generators. On shipboard various forms of 
shaft dynamometers have been applied, which serve their 
purpose, though none is entirely satisfactory. 

Small steam engines and other motors have had friction 
brakes applied to determine the shaft horsepower and the 
mechanical efficiency. Commonly such brakes have been 
improvised or, at any rate, cheapness has dominated the con- 
struction. Up to ten horsepower any decent rig will work 
after a fashion and the brake may run without cooling water, 
at least for short periods. But when large powers are to be 
absorbed the brake must be well designed, soundly built and 
must have an efficient water cooling system. Such a brake is 
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likely to be bulky and costly, but may be made to run steadily 
under full load for any length of time and will give accurate 
and reliable results. The Alden brake of special construction 
has been made to absorb several hundred horsepower. 

If any motor can be adapted to driving an electric gen- 
erator, its brake or shaft horsepower can readily be inferred 
from electrical measurements of the generator. But this re- 
quires certain standardization of the motor and usually de- 
mands the attention of an electrical engineer. Electrical en- 
gineers commonly use a cradle dynamometer, made by hang- 
ing a generator on an axis and preventing its motion by a 
brake arm and weights. Such a device is an electric brake, 
and power is computed as for a friction brake from the length 
of arm, load on the arm and the number of revolutions. 
Large cradle dynamometers are expensive and inconvenient 
in use. 

The Froude hydraulic dynamometer described in another 
column of this magazine appears-to fill all the requirements 
for the ready determination of shaft horsepower and is now 
made in all sizes up to 6,000 horsepower. It is compact and 
powerful and is not unduly expensive. 

The Naval Engineer 

NY military organization is essentially aristocratic, and 
A aristocracy is naturally snobbish, and snobbery never 
accomplished anything except making somebody unhappy and 
interfering with his usefulness. 

Our navy was fortunate in that the first engineer commis- 
sioned was a gentleman with acknowledged character and 
reputation. He was the equal of any line officer and would 
accept a commission on no other terms. He did more un- 
consciously for the morale of our navy than all his recorded 
work. Nevertheless, relative rank was so unsatisfactory that 
the staff was amalgamated with the line, and some people 
think we then lost our engineers from the navy. 

The epitome of aristocracy was found in the German army 
and navy; every officer had to present evidence of nobility 
before receiving his commission. It is not certain whether 
engineers in the navy conformed to this condition. However 
that may be, the deplorable condition of the German ships 
when surrendered has been charged in part to the fact that 
the engineers were socially an inferior caste. 

The British navy about fifteen years ago undertook to deal 
with the friction between the deck officers and the engineer 
officers by drawing them from the same source and holding 
the chance open for young officers to pass from one corps to 
the other. Now after trial of this system they have decided 
that an engineer is different from a sailor and the chance is 
closed. The acknowledged difficulty is that the prize of high 
rank and command is not open to the engineer. A partial 
solution is to establish a number of positions for shore duty 
carrying the rank of admiral. They keep the priceless ad- 
vantage of drawing all officers from the same source and, in 
part, of training them together. : 

This action of a navy that has just passed through the 
bitter experience of the great war should be considered by our 
naval authorities. The first line of defense of the honor and 
security of our nation rests and will rest with the navy. No 
snobbery that one duty is nobler than another should stand 
in the way of making our naval personnel the best. 
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LETTERS TO THE EDITOR 

Attitude of Sea=Going Engineers 
The public press has carried statements to the effect that 

the marine engineers employed on ocean steamers, through 
their representatives, have refused further negotiations with 
the representatives of the steamship owners of the Atlantic 
Coast. 

To correct any misapprehension which might be in the 
minds of your readers regarding this matter, we beg to state 
that the marine engineers employed on sea-going vessels, 
through their organization, and in good faith, entered into 
an agreement with the various shipowners and the United 
States Shipping Board, said agreement covering the condi- 
tions of employment, wages paid, subsistence while in port 
and the hours of labor. 

This compact was specifically stated to terminate on the 
first of May, 1921, the expectation being that on that date 
some superseding agreement would have been entered into 
and put in force. 

The steamship owners, about the middle of January, re- 
quested the marine engineers to agree to a reduction in wages 
equivalent to 25 percent, an immediate elimination of over- 
time and several other important concessions. 

The owners’ representatives were informed that this propo- 
sition would be taken up and considered by the marine engi- 
neers’ organization, a decision speedily reached and the own- 
ers notified of the decision. 
We wish now to state to the owners and to the public that 

at all times the marine engineers are willing, through their 
representatives, to discuss any matter, or enter into negotia- 
tions having for their object the betterment of the American 
merchant marine. 

New York. Bert L. Topp, Secretary. 
Marine Engineers’ Beneficial Association No. 80. 

The Economical Cargo Ship 
In the December number of this magazine there is a most 

important article by Mr. Alfred J. C. Robertson on the 
“Economical Cargo Ship,” intended to enable a ship designer 
to so select the form and proportions as to secure the best re- 
sults. Contrary to an idea formerly prevalent, the form and 
proportions of cargo ships have an important influence on the 
powers required to drive them, especially if relatively high 
speeds such as ten to twelve knots are desired; and changes of 
form that may at first seem unimportant are likely to have 
appreciable effect on power. This comes from the fact that 
cargo ships must have a large carrying capacity, which is 
best secured by having a considerable parallel body; the en- 
trance and run must be faired to avoid undue resistance and 
to supply water to the propeller. The length of entrance and 
run are so reduced that wave interference is liable to occur. 

The writer of this paper has unconsciously overcondensed 
it. Being familiar from daily use with the elements in which 
he deals—the forms and factors—he does not appreciate that 
the uninitiated, though a good naval architect, may have 
much trouble in reading and applying the article. Examples 
are supplied to illustrate the use of the diagrams of the ar- 
ticle, from which a naval architect may learn how to use the 
data given, if he is ingenious and pertinacious. Had the 
author taken half again the space (which the magazine would 
doubtless be glad to use) the usefulness of the article would 
be doubled. The diagrams also are too small for convenient 
use and are in some cases so compressed that they overlap. 

It is a secondary matter, but the use of Tideman’s friction 
factors is to be deprecated. As has several times been pointed 
out, he made no experiments on friction but derived his tables 
from Froude’s data. There is good reason to believe that 
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Froude’s values are too high, and the use of Tideman’s values 
merely means that the naval architect is hedging to the 
amount of 5 percent. Now it is all right for the naval archi- 
tect to hedge, but he should do so openly and should at least 
write down his margin in his own notes. 

Washington, D. C. C. H. Peasopy, Dr. ENG. 

I appreciate the kindly criticism by Professor C. H. Pea- 
body of my paper entitled “‘Economical Cargo Ships—Some 
Model Experiments” read last November before the Society 
of Naval Architects and Marine Engineers, and excellently 
reproduced in your December issue. I regret that it was: 
presented in such a form as to make it difficult of application: 
to the everyday needs of the naval architect. 

It is true that the paper was very much condensed, but that 
was at the request of the society, whose finances last year were 
rather overburdened by the cost of printing the transactions. 
This also applied to the diagrams, which could have been 
much extended and enlarged. For example, the experiments 
were all conducted at four drafts, and the writer would gladly 
have included the effect of draft upon the C constant value, 
but as this was fully dealt with by Mr. Kent eighteen months 
ago, that part of the paper was sacrificed to the exigencies of 
space. 

I agree wholly with your correspondent that the standard 
frictional coefficients of Froude should be used, but these 
would have been misleading to tank students in this country, 
who have only had tank tests of ships by the Tideman co- 
efficients available to them. I have provided correction 
curves, Plate 4, which make the results contained in my paper 
available for comparison with results by Froude’s coefficients. 

With all the faults of presentation, however, I would take 
the liberty of suggesting that the information contained in 
the paper is well worth ingenious and pertinacious study by 
designers of full cargo ships. 

New York. A. J. C. ROBERTSON. 

Comparison of Electric with Geared 
Turbine Drive in Merchant Vessels 

Mr. Emmet’s article on the above subject in your January 
issue does not seem to be quite fair-to the geared turbine in 
the matter of comparative efficiency. The figures for electric 
drive are given as 92.5 percent for small powers and 95 per- 
cent for large powers, while gears are only credited with 93.5 
percent for double reduction and 96 percent for single re- 
duction. 

Without wishing to dispute Mr. Emmet’s figures for the 
efficiencies of electric transmissions, it must be said that they 
appear to be very high, and it would be interesting if he can 
give some additional information regarding the actual effi- 
ciencies of generators and motors, including excitation and the 
horsepower on which they are based. The mechanical effi- 
ciency of reduction gears depends to a great extent on the de- 
sign and workmanship. ‘The losses in the bearings are gener- 
ally greater than in the gears, so that the net result depends 
largely on the number and dimensions of the bearings and on 
the conditions of lubrication. It is reasonable to assume that 
Mr. Emmet’s figures for gear efficiencies have been obtained 
from tests of single and double reduction gears for marine 
propulsion as designed and built by the General Electric 
Company. The most widely distributed type made by that 
company for the propulsion of cargo vessels is known as the 
one-plane type, involving the use of three pinions and three 
gears with twelve or more bearings. This type of unit neces- 
sarily spreads over a large area of foundation which has to 
be supported on a structural frame work which is subject to 
considerable strain and distortion from the effects of wind 
and sea. In such circumstances the alinement of the different 
gear and pinion shafts may be difficult to maintain and a loss 
of efficiency must be expected. The figure of 93.5 percent is 
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probably based on a shop test, where the gears would be 
mounted on a rigid floor plate; hence it is quite reasonable to 
assume that the results under seagoing conditions would be 
no better, if as good. 

A very large number of double reduction gears for cargo 
boats have been built by The Falk Company, of Milwaukee, 
Wis., and used with compound Parsons turbines. The funda- 
mental idea which is expressed in the design of these gears is 
to avoid distortion by supporting the shafts in three planes 
in a very rigid frame standing on a relatively small and almost 
square base. Tests for rigidity have shown that it is prac- 
tically impossible to throw the different bearings in one of 
these units out of line with each other, and there is no likeli- 
hood that mechanical efficiencies obtained in a shop test will 
differ materially from the net results which may be antici- 
pated when the gears are operating in ships. 

HicH Erriciency SHown In Tests 
An actual test was made in June, 1920, on two of these 

units, rated at 3,100 shaft horsepower, reducing from 3,200 
to 90 revolutions per minute. The test was very carefully 
conducted by running the two units in opposition to each 
other, while the equivalent of the power lost in friction was 
furnished by a motor, and the losses were measured elec- 
trically. On a long endurance run covering several hours the 
net overall mechanical efficiency of each gear unit averaged 
from 97.35 percent to 97.45 percent, showing a loss of about 
2Y, percent as compared with Mr. Emmet’s 61% percent. 
A similar test was made in August, 1919, on two 6,000- 

horsepower single reduction gear units for compound tur- 
bines, 1,800 to 125 revolutions per minute. The net efficiency 
obtained on this test was 98.1 percent. 

At a somewhat later date The Falk Company had occasion 
to build some more 6,000-horsepower single reduction units 
and a test of these was made in October, 1920. The later 
units were furnished with gears and pinions of larger diameter 
and greater face width than the corresponding gears in the 
earlier units. The pinion bearings in the later units were 
designed differently as the result of experience gained in the 
meantime. As a result the average efficiency from a 24-hour 
run, 98.32 percent, showed a marked improvement over the 
earlier test, notwithstanding the increase in gear dimensions. 
This figure of 98.3 percent compares very-favorably with the 
96 percent credited by Mr. Emmet to this type of gearing. 

CAUSES OF FAILURES 

With regard to the portion of the article which deals with 
the possible causes of failures in marine reduction gears, the 
idea that this may have been due to distortions of the gear 
casings and consequent misalinement of gear teeth and bear- 
ings seems reasonable enough when considered in connection 
with the type of gear in which failures of this kind have been 
most conspicuous. 

The tendency towards increased gear dimensions may be 
explained as being the outcome of a desire to play safe after 
unfortunate experiences with gears which were either too small 
for the work they were required to do or were designed with 
too little regard for the difference between conditions on board 
ship and on land. The correct proportions for rigid gears 
were sufficiently well known before there was any marked ac- 
tivity in this country in this particular line of endeavor. The 
Falk Company is using the same general dimensions now as 
then. 

Under the circumstances it is interesting to note on page 31 
of the advertising section in the same issue that contains Mr. 
Emmet’s article that the original low speed gear on the S. S. 
Pacific is still in service after 230,000 miles of travel. The 
low speed gears for S. S. Pacific were furnished by The Falk 
Company. 

The Falk Company, 
Milwaukee, Wis. 

Percy C. Day. 
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Marine Engineers’ Handbook 
REVIEWED BY C. H. PEABODY, DR. ENG. 

Marine ENGINEERS’ Hanpbook. By Lieutenant-Commander 
Frank Ward Sterling, U.S.N., Editor-in-Chief. Size, 4% 
by 7% inches. Pages, 1,486. Numerous figures, diagrams and 
tables. New York, 1920: McGraw-Hill Book Company. 

This important work full of information was prepared by 
a staff of thirty specialists, each an expert in his own field. 
The editor-in-chief claims that it is a pioneer in its field, that 
the trail has not always been plain to read, and that this edi- 
tion aims at a general survey of the new territory. This 
claim is not invalidated by the existence of an excellent hand- 
beok belonging to the period of the reciprocating engine, a 
type yet important, though its treatment in this book is com- 
pressed into 120 pages. 

Of the staff three are professors, twelve are engineers, eight 
are administrative officers, three are experts and four are naval 
officers, though it might be proper to class all as engineers and 
experts. With all team work possible, the existence of so 
large a staff, each responsible for his own work, leads at once 
to congestion and over condensation. Some sections full of 
important information appear to be too extensive, such as 
those on metallurgy, special welding and steam turbines. 
Others are brief, as the powering of ships, heating and ven- 
tilation, electrical installations and refrigerating machinery. 
Others are frankly descriptive, like the sections on deck 
machinery and engine room auxiliaries. 

The mathematical introduction deemed necessary for every 
engineering handbook is judiciously condensed. It is fol- 
lowed by a section on mechanics that cannot be so much com- 
mended, for example, the definition of momentum as the quan- 
tity of motion does not appear to have significance. 

The section on metallurgy is excellent, compressing into 
small space information of the greatest importance to engi- 
neers on various alloys and iron and steel, together with a 
statement of heat treatment and of welding by the oxy-acety- 
lene torch and by the use of thermit. Curiously, electric 
welding is not mentioned. One is led to wish that the writers 
might write a book for engineers and thus avoid the necessity 
for drastic condensation. The vast variety of modern “steels” 
is indicated by the list of metals used to make what are really 
iron alloys, namely, nickel, chromium, vanadium, molyb- 
denum, tungsten, zinconium and titanium; all these besides 
carbon, silicon, sulphur and phosphorus which are likely to 
appear purposely, accidentally or as impurities. 

The section on heat admirably assembles the data required 
by an engineer concerning heat and its effects on materials 
used in engineering, but why should the working engineer be 
troubled by general thermodynamic equations or a discussion 
on the real significance of entropy? The properties of steam 
are taken from a well-known and approved collection of 
tables, as good as any one of half a dozen authoritative tables 
now extant. All these collections are based on the same 
fundamental data, are correctly computed and give closely 
concordant results; any one may be taken as standard, but 
none is. 

The section on fuels and combustion (coals, oils and gaso- 
line) is brief and good, as is the description of apparatus for 
burning oils and the precautions for storing and using. The 
descriptions and explanations of instruments for determining 
viscosity, flash peint, etc., are more detailed than needed, un- 
less engineers are expected to make their own determinations. 
They doubtless could become experts, but should they? 

The discussion of marine boilers by a well-known engineer 
of wide experience is well arranged and, on the whole, ju- 
dicious. When space is so valuable as in a book of this sort 
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one begrudges even four pages on ancient history and the 

space given to detailed boiler tests. The space assigned to 

the Babcock and Wilcox boiler may be justified by the im- 

portance of this excellent type. 
Nearly three hundred pages are given to the steam turbine; 

this is both too little and too much. It is too little for a tur- 

bine designer and too much for anybody else. A turbine de- 

signer needs a small library of books and a Molier’s diagram 

as big as a table if he uses that method; even then it is a 

question whether he can properly compute reheat of the 

steam. ‘There remains a question whether it is ever worth 

while. A large space is given to general illustration. The 

superficial description of the electric drive is as much as 

should be given to what is the electrical engineer’s job. Hy- 

draulic reduction gear does not deserve mention. It is notable 

that marine steam turbines tend to reduce to two types, the 

reaction or Parsons turbine, and the pressure compound tur- 

bine with an introductory velocity compound stage. Also by 

the use of some form of reduction gear, mechanical or elec- 

trical, the turbine tends to approach the stationary type and 

can be contracted for as a unit, so that the marine engineer is 

relieved from knowing too much of details. 

The reciprocating engine has been obsolescent ever since 

Parsons put his turbine in the Turbinia, and is likely to re- 

main obsolescent for a long time; it is unfortunate that the 

consideration of this old, reliable motor has been overcon- 

densed. Selecting a small but important detail, the method 

of making a preliminary layout of cylinders and crankshaft 

on page 918 is excellent. On the other hand, the method of 

balancing, both by computations and graphically, is overcon- 

densed to be useful. There are tables extant of acceleration 

for various crank and connecting rod ratios; if they are in- 

accessible for a handbook on account of copyrights they may 

be readily recomputed. Every proper handbook on recipro- 

cating engines should have them as regularly as tables of 

preperties of steam. 
The information proper fer a real discussion of the Diesel 

engine is in the hands of the makers; some day there will be a 

real handbook for internal combustion engines, but that day 

is not yet. The treatment of condensers and their auxiliaries, 

air pumps, condensate pumps, circulating pumps and vacuum 

augmenters is descriptive and good as far as it goes. 

The very important matter of screw propellers by Admiral 

C. W. Dyson is presented in the form developed by himself 

during a period of years and used by himself, the staff of the 

Bureau of Steam Engineering and by some engineers in pri- 

vate yards. This method, which is credited with giving ex- 

cellent results in practice, has been much under discussion 

and has been successively revised by its author to adapt it to 

the various conditions that have arisen. Anyone who wishes 

to master this peculiar method will find the discussion here 

presented an introduction to the author’s “Screw Propellers 

for Hydraulic and Aerial Propulsion.” In the development 

of his method the author has made his own terms and deter- 

mined the methcds of using them. When he uses customary 

terms he redefines them at will, sometimes giving quite a dif- 

ferent significance, as, for example, his definition of thrust 

deduction, which is unlike Froude’s term, having the same 

name. Noting a small but not unimportant item, the relative 

powers of two-, three- and four-bladed propellers are ex- 

pressed by three constant factors given to four significant 

figures. Now experiments on model propellers, which can- 

not be gainsaid, show that the relations are not constant and 

they are not known to such a degree of precision. This treat- 

ment may be compared with that by Mr. Barnaby in a book 

reviewed in this magazine, a simple method used by him with 

success in designing the numberless propellers for Thorny- 

croft and propellers for other builders. 
Even in a book of fourteen hundred pages the pressure for 

space has made it necessary to compress the discussion of 

subjects like piping plans, deck machinery, evaporators, ven- 
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tilators and ejectors, etc., etc. In much, if not in most, the 

editor’s claim that the book is a pioneer is justified, and we 

may congratulate him and ourselves that we have so much 

as he and his staff have been able to give. 

Marine Propellers 
REVIEWED BY C. H. PEABODY, DR. ENG. 

Marine Propetiers. By Sidney W. Barnaby. Size, 6 by 8 
inches. Pages, 230. Illustrations, 56. Tables, 13. New 

York, 1920: Spon & Chamberlain; London, E. & F. N. Spon. 

This is the sixth edition of a well-known and highly val- 

ued book. The first edition was issued about thirty years ago; 

the author gave the first logical process for designing pro- 

pellers based on experiments by the Froudes on model pro- 

pellers. This work was presented in the form of a table by 

aid of which problems could be solved rapidly and certainly. 

Since that time the table has from time to time been improved 

- and extended, this latest edition giving the greatest extension 

of pitch ratio and slip as yet proposed. Mr. Barnaby is the 

scientific expert for Thornycroft, and has designed not only 

all the numberless propellers for that company, but also pro- 

pellers made or designed for other builders. This experience 

confirms the reliability of the method of designing propellers 

from the data obtained from experiments on models. This. 

conclusion applies not only to Mr. Barnaby’s method, but to 

the method of Admiral D. W. Taylor of the United States 

Navy. , 
Since the book is so well known, attention will be called 

only to new information or to characteristic features. 

Next to the arrangement for convenient use of experimental 

data, Mr. Barnaby’s most notable contribution to the profes- 

sion was the identification of the phenomenon of cavitation 

and the prescription of methods for avoiding it. It still re- 

mains true that Mr. Barnaby’s investigation of the phenome- 

non of cavitation on the Daring is unique. The only material 

addition to his report is the information that cavitation has 

not appeared in certain turbine steamers where his limits are 

exceeded. Mr. Barnaby concludes that the immunity is due 

to constant turning moment, and gives the caution that ir- 

regular turning moment experienced with some internal com- 

bustion engines is liable to lead to cavitation before his limit 

is reached. After long experience he confirms his opinion of 

the cause and remedy for cavitation. In particular he does not 

think that tip speed of the propeller has a determining in- 

fluence. In this edition he gives tables showing speeds at 

which cavitation may be apprehended, computed both on 

11% pounds thrust per square inch and on 13 pounds. The 

former is recommended for reciprocating steam engines and 

the latter for turbines. 
A feature which was found in the previous edition deserves 

mention now, namely, the discussion of the influence of depth 

on speed based on tests in the model basin by Colonel Rota. 

This discussion shows what depth of water is most favorable 

for any ship of the destroyer type, and is useful both ways. 

The British, having begun with paddle towboats and find- 

ing that they have certain conveniences, keep on with them, 

although in early times the advantages of the propeller were 

shown by the trials of the Rattler and the Alecto. This mat- 

ter was tried again in 1913 when Thornycroft made competi- 

tive trials of paddle and screw towboats, demonstrating again 

that the screw could pull the hardest. 
It is characteristic of aeronautical engineers that they not 

only use a different method for designing air propellers from 

that used by marine engineers, but that they tend to dis- 

qualify the information of that class of engineers and even 

seem to fear contamination of their science by contact with 

their methods. It is, therefore, the more interesting to know 

- that Mr. Barnaby finds he can use his propeller table for de- 

signing screws for an airplane and obtain fair concordance 

with the aeronautical engineers’ results. 



Questions and Answers for Marine Engineers 
Inquiries of General Interest Regarding Marine Engineer- 
ing and Shipbuilding Will Be Answered in this Department 

CONDUCTED BY JAMES L. BATES 

This department is maintained for the service of prac- 
tical marine engineers, draftsmen and shipbuilders. All 
inquiries should bear the name and address of the writer. 
Anonymous communications will not be considered. The 
identity of the writer, however, will not be disclosed unless 
the editor is given permission to do so. 

Oil Fuel Atomizers 

Q. (1113).—Will you please publish the method of calculating the design 
of an oil fuel sprayer, viz.: 960-pound oil fuel sprayer and how to obtain 
the number of sprayers required for a given boiler. L 

A. (1113).—The development of the atomizers at present 
in use has been largely the result of careful experiment. It is 
perhaps possible to derive laws based upon the information 
experimentally obtained, which would be of value in the de- 
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Fig. 1—Pressure Capacity Curves 

sign of oil burning apparatus, but it is understood that little 
has as yet been done in this direction. 

Fig. 1 shows pressure capacity curves which represent the 
results of the experimental work carried out by the Bureau 
of Engineering, Navy Department, with its Type 1 standard 
pressure atomizer. The three upper curves are based upon 
tests with Gulf Refining Company oil, specific gravity .8827 
at 60 degrees F., viscosity 3.35 Engler or 115 Saybolt, tem- 
perature of oil 85 degrees F. The five lower curves are based 
upon tests with Texas oil, specific gravity .9115, temperature 
90 degrees F., viscosity 7.02 Engler or 260 Saybolt. 

Setting Blades of Sectional Propellers on Lake 
Steamers 

Q. (1119).—One subject on which I am looking for information is pro- pellers; more especially on the different methods of setting the propeller blades of -a sectional wheel. We use many sectional wheels on lake vessels and also break them quite frequently. Oftentimes we have to put them on at night. The most common method employed at night, or at any other time, in setting the blades is to use a pitch board and sight from the pitch board to a straight edge held across the end hub. At night it is simply a case of guess. I ‘have often thought that there must be other methods of doing this job that would be a whole lot more satisfactory. Oftentimes we have to put on blades under difficulties. Sometimes in the spring, when blades are broken working in ice, it is a case of pump the water ballast out so as to get the wheel above water, or rather the hub, and get down on the ice and replace the blades. In the running season they get broken in port, as we are usually drawing all the water in the harbor, D. N. H. 

A. (1119).—For work under the difficulties which you de- 
scribe it would probably be impractical to secure results of 
great accuracy. It may be that reference to pages 606, 607, 
608 and 609, seventh edition of “Practical Marine Engineer- 
ing,” by Admiral Dyson, would throw such light on the 
principles underlying the whole subject as would assist you 
in making improvements in present methods. 

Stresses in Rigging of Mast 
Q. (1122).—Please solve the following problem: Suppose a mast, as shown in the sketch, to carry a certain weight on the boom; the stress on the mast and on the backstay can easily be determined. With the boom as shown, the mast would need no other support (theoretically). However, it is desired to rig a forestay. How is the stress in the forestay calculated so that the backstay will remain taut when the boom is unshipped ? What is the best book on strength of rigging and masts? AX, I, ID, 

A. (1122).—From the wording of your question it is as- 
sumed that you desire to rig a forestay in such a manner that 
the backstay will remain taut under the tension of either the 

Sketch of Rigging 

forestay or the boom topping lift acting singly. It is also as- 
sumed that a single backstay is fitted in the fore and aft line 
of the boom and forestay. 

Now it is evident that a given tautness (tension) in the 
backstay can be maintained independently by either the fore- 
stay or the boom topping lift only when the horizontal com- 
ponents of each of these separate tensions are equal. Since 
the boom topping lift must necessarily make a more acute 
angle with the mast than does the forestay, in order that the 
boom end may have proper clearance, a greater tension will 
be required in the topping lift than in the forestay, if their 
horizontal components are to equal each other. This require- 
ment presents no difficulty in itself for the reason that for the 
usual weight of boom and the load to be handled the tension 
in the topping lift will exceed that calculated for the forestay 
under the forces due to the weight of mast and all fittings, 
wind, angular acceleration due to pitching and weight of and 
tension in aerials, etc. 

Since the forces previously enumerated may act on the 
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mast at the same time the weight is being hoisted by the boom, 
the backstay must therefore have sufficient strength to with- 
stand the combined tensions of the boom topping lift and the 
forestay. Whether we assume that a given tension in the 
backstay is exactly balanced by either the tension in the top- 
ping lift or that in the forestay acting independently or the 
two acting simultaneously, it is obvious that equilibrium 
could be maintained only when the boom is in the fore and 
aft position shown in the sketch and sustains a constant 
static load, even were the tension in the forestay constant, 
which is not the case. It is readily seen that the topping lift 
tension will always be a variable quantity, for the instant the 
boom swings out of the fore and aft position the topping lift 
tension acts obliquely to the backstay, ‘thereby reducing the 
tension in the backstay and inducing a tension in the shrouds 
on the opposite side from the boom. Hoisting or lowering the 
weight also changes the load on the boom on account of ac- 
celeration, while the removal of the load or the unshipping of 
the boom altogether practically or completely eliminates the 
topping lift tension. 

In view of these considerations the impracticability of 
maintaining a constant tension in the backstay is apparent. 
Theoretically, at least, if an initial tension is set up in both 
the forestay and the backstay such that their horizontal com- 
ponents are equal and of such intensity as will equal or ex- 
ceed the sum of the horizontal components of the maximum 
separate tensions in both the topping lift and the forestay, as 
calculated for the forces acting on each, then the tension in 
both the forestay and the backstay will remain unchanged 
whether the boom is in position and is being operated or is 
unshipped. ‘This will result in fitting a much larger forestay 
than would otherwise be required. Such a design will usually 
be impracticable where heavy weights are to be handled, ow- 
ing to the high initial tension required and the difficulty of 
securing it under the conditions of actual service. 

In actual practice no attempt is made to maintain a con- 
stant tension in the backstay. Assuming that shrouds are 
fitted, their lower ends would necessarily have a drift aft in 
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order to permit the boom to swing athwartship. In whatever 
position we assume the boom to be placed, the tension in the 
backstay will be affected by the action of the shrouds. This 
effect will vary with the position of the boom, and in practice 
is indeterminate because of the number of factors involved. 

In cases like that shown it is customary to proportion the 
backstay so as to take the stress induced by the loaded boom, 
the mast being considered as hinged at the deck and the ac- 
tion of the shrouds ignored. This is done in order to simplify 
the calculations and eliminate, so far as may be, the allow- 
ance for bending in the design of the mast itself. (Of course, 
were no forestay or other similar supports fitted, the mast 
would have to be designed to be self-sustaining except when 
the boom is in use.) An allowance is made for initial ten- 
sion or “set up”’ in standing rigging, the mast as before being 
considered as hinged at the deck, but no allowance for the 
effect of boom with its weight. 

I am unable to recommend any one book which satisfac- 
torily covers strength of rigging and masts. The recognized 
classification societies have rules and tabulations covering the 
size and type of the masts, spars and rigging for sailing and 
steam vessels. The “Shipbuilding Cyclopedia,” published by 
Simmons-Boardman Publishing Company, New York, con- 
tains excellent type plans of masts, spars, rigging and detail 
fittings as blocks, smith work, etc. ‘Machine Design, Hoists, 
Derricks, Cranes,” by H. D. Hess, gives valuable data on 
fiber stresses in timber; action of wire rope, stresses in same, 
etc., when handled over drums and sheaves; a discussion of 
graphics; blocks and block efficiencies, etc.; derricks and 
derrick fittings, with analyses of stresses and numerical ex- 
amples. 

Geared Turbines Versus Reciprocating Engines 
O. (1123).—Can you supply data showing a comparison of results from vessels fitted with geared turbines and with reciprocating engines? How do they compare as to fuel consumption, repairs, payroll, speed, power, etc.? 
A. (1123).—The following data taken from the 1920 

December issue of The Shipbuilder is an interesting com- 
parison of “running costs” of motorships and steamships: 

1,000 Brake Horsepower Engines 2,400 Brake Horsepower Engines 

i 

Single Single-screw, Single-screw, Twin- Single-screw, Single-screw, screw, Double-reduction Reciprocating, screw, Double-reduction Reciprocating, Diesel Geared, 1,000 S.H.P. 1,200 I.H.P. pacsel Geared, 2,400 S.H.P. 2,800 I.H.P. 1,000 — i ——— B.H.P Coal Oil Coal Oil B.H.P Coal Oil Coal Oil 

Fuel, lb. per H.P. per hr.. .45 18 il it 1.95 1.4 1.5 ial 1.75 1.25. Consumption, tonsperday 4.82 16.1 11.8 25 18 11.6 38.6 28.3 52.5 37.5 Consumption, tons per 3U . 
ENoocogdcbecuoue do 145 483 354 750 540 348 1,158 849 1,575 1,125 Price of fuel per ton... . £11 £5 £10 £5 £10 £11 £5 £10 £5 £10 Cost of fuel per 30 days. £1,595 £2,415 £3,540 £3,750 £5,400 £3,828 £5,790 £8,490 £7,875 £11,250 Lubricating oil consump- 

‘ tion, gallons per day... 10 2 2 3 3 21 3 3 5 5 Lubricating oil, cost per 
gallon of............ 5/= 5/- 5/- 5/- 5/- 5/- 5/- 5/- 5/- 5/- Lubricating oil, cost 
per 30 days.......... £75 £15 £15 £22 10s. £22 10s. || £157 10s. £22 10s £22 10s £37 10s £37 10s. Personnel— 
Chief Engineer....... 1 1 1 1 1 1 1 1 1 1 Assistant engineers. . . 3 2 2 2 2 6 3 3 3 3 Greasersieene tein 3 3 3 3 3 3 3 3 3 3 IMTS No onoG0g0 00008 = 3 3 3 3 = 9 6 9 6 Birimmerse i sen nne = 3 = 3 = = 4 — 4 te Donkeyman......... 1 1 1 1 1 1 1 1 1 1 Electrician........... 1 — — — — 1 — — — es Total engine-room staff.. 9 13 10 13 10 12 21 14 21 14 

Total wages, 30 days.... £191 | £224 10s. £195 £224 10s. £195 || £252 10s. £380 10s £265 £380 10s. £265 
seats | aaa Total upkeep per 30 days, 

at 7s. per day........ £94 10s. | £136 10s. £105 £136 10s. £105 £126 £220 10s. £147 £220 10s. £147 gS EE Oe eee ee hs hath oe Total wages, fuel, oil and 
upkeep for 30 days....| £1,955 10s. £2,791 £3,855 | £4,135 10s. | £5,722 10s. £4,364 | £6,413 10s. | £8,924 10s. | £8,513 10s. £11,699 10s. 

IRA Oo og cOnO EE eee 1 1.44 1.97 2.12 2.93 1 1.47 2.04 1.95 2.68 Net saving per annum of 
’ 200 days sailing, Diesel 

Ovetsteamiar deen = £5,570 £12,650 £14,520 £25,250 = £13,650 £30,390 £27,645 £48 850 
I 

No account is taken in this comparison of the savings effected for motorships in fuelling costs, less demurrage, additional cargo capacity, 
higher average speed 

Richardson states, The economy of operation possible with the oil engine, however, is such that, granted reliable performance, 

for engine-room staff, no standby losses, less cleaning ship, 
the other hand, the first cost of Diesel engines, Mr. 

by the increased profits available. 

g ty, less accommodation im a seaway, and reduced fuelling appliances required. On is at present from 25 to 33 percent more than for steam plant the extra first cost is speedily balanced 
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PERSONAL MENTION 
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JouNn Hunter, the well-known power plant engineer, has 

just accepted the position’ of chief engineer of the Heine 

Safety Boiler Company, St. Louis, Mo. 

CLARENCE SAMUEL KING, for the past three years man- 

ager of the Philadelphia office and secretary-treasurer of the 

Delaware River section of the Atlantic Coast Shipbuilders’ 

Association, has been elected secretary of the association suc- 

ceeding Henry C. Hunter, of New York, who has been ap- 

pointed counsel. In assuming his new duties, Mr. King an- 

nounces the removal of the association’s general offices from 

New York to 1701 Walnut street, Philadelphia. Mr. King 

will continue as secretary of the Atlantic Coast Shipbuilding 

Industrial Board which was established at the close of the 

world war by agreement with shipyard owners and inter- 

national labor unions to adjust all questions pertaining to 

rates of labor, hours of work and conditions of employment 

in the signatory shipyards. 

H. McL. Harprnc, consulting engineer, Harbor Commis- 

sion, Milwaukee, Wis., gave an illustrated lecture on Docks, 

Quays and Piers at the thirty-seventh annual meeting of the 

Connecticut Society of Civil Engineers, held in New Haven, 

Conn., on February 15 and 16. Mr. Harding has been and 

is consulting engineer on many harbor developments. He is 

now preparing plans for improving New Haven harbor to 

make it a port of entry for vessels of deep draft. 

G. L. BucHANAN has been appointed by the Board of 

Managers of the American Marine Insurance Syndicates as 

the agent for Syndicate “A” in Cuba. Mr. Buchanan is a 

native American citizen; he is resident surveyor at Havana 

for the American Bureau of Shipping, which has consented 

to permit the Syndicates to utilize his services, both as sur- 

veyor and as agent, to represent the underwriters’ interests in 

the care of wrecked and damaged vessels. This appointment 

will at once place at the disposal of the owners and under- 

writers the service of an expert, trained in the duties of the 

surveyor, who because of his detached position as the exclu- 

sive representative of the great American classification society 

and of the Underwriters Salvage Association, will be in an 

excellent position fully to protect the interests of both owner 

and underwriter of any American ship in trouble. Addi- 

tional interest is attached to the appointment as it marks the 

first step in the development of the Syndicates’ foreign policy 

of utilizing the services of our own nationals wherever ade- 
quate and available and, furthermore, is an evidence of the 
co-operative effort of classification society and salvage asso- 
ciation to further the interests of the merchant marine. 

JosepH W. PoweELt, vice-president of the Bethlehem 
Shipbuilding Corporation, has recently been appointed presi- 
dent of the Council of American Shipbuilders. Mr. Powell is 
a graduate of the United States Naval Academy, where he 
not only excelled as a student but is also well remembered 
as an idol of the football team. After graduation he served 
four years as a naval officer and was detailed on the cruiser 
New Vork during the Spanish war. It was at the harbor of 
Santiago that Cadet Powell experienced the first great ad- 
venture of his life when he assisted Lieutenant Hobson in 
sinking the Merrimac for the purpose of bottling up the Span- 
ish fleet. His own story of this daring feat is best told 
in his own words given at the time: 

“About 2:30 P. M. I took the men, who were not going into the 
narrow mouth of the harbor, in the launch from the Merrimac 
and started for the Texas. I had to go back for Assistant- 
Engineer Crank, who had refused to leave the Merrimac to the 
last. I shook hands with Hobson the last of all. He said- 
‘Powell, watch the boat’s crew when we’ pull out of the harbo-. 
We will be-cracks, rowing thirty strokes to the minute.’ 
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“After leaving the Texas again I saw the Merrimac steaming 
slowly in. It was only fairly dark then and the shore was quite 
visible. We followed the Merrimac in, about three-quarters of a 
mile astern. When Hobson was about two hundred yards from 
the harbor the first Spanish gun was fired from the’eastern bluff. 
We were then half a mile off shore in our launch, close under the 
Spanish batteries. The firing increased rapidly. We steamed in 
slowly, but lost sight of the Merrimac in the smoke. We ran in 
still closer to the shore so that the gunners on the heights lost 
sight of us. Then we heard the explosion of a torpedo on the 
Merrimac, but could not see her. Until daylight we waited out- 
side the breakers half a mile to the westward of Morro. About 
5:co A. M. we crossed the mouth of the harbor again. In pass- 
ing we saw one spar of the Merrimac sticking out of the water. 
We continued to hug the shore just outside of the breakers and 
then turned out to-sea towards the Texas when the batteries saw 
us and opened fire upon us. It was then broad daylight. The 
first shot fired dropped thirty yards astern, but the other shots 
went wild. I drove the launch for all she was worth, finally 
making thé New York in safety. The men behaved splendidly.” 

As a result of this service Congress promoted Mr. Powell 
to the rank of ensign and the Government sent him to Glas- 
gow, where he studied shipbuilding and marine engineering — 
for three years. After returning to America he was detailed 
by the Navy Department to the Cramps Shipyard at Phila- — 
delphia, where he supervised the construction of several of 
our warships. He then accepted the position of assistant to 
the president of the Cramps Company, where his work at- 
tracted the attention of Mr. C. M. Schwab, who gave him the 
position of president of the Fore River Shipbuilding Com- 
pany. 

During the war Mr. Powell’s organization built a model 
destroyer building shipyard at Squantum, Mass., and two 
other plants. He secured the largest naval contract on record, 
totalling $130,000,000 and involving the construction of 
seventy-one ships. The story of this big contract is one of 
the most romantic incidents of the industry. Mr. Powell 
later became operating head of the entire Bethlehem Ship- 

. building Corporation, Ltd., and today he is considered one of 
the foremost leaders in the shipbuilding industry, who com- 
mands the respect and confidence of all concerned in ship 
construction. Mr. Powell has also recently delivered several 
very constructive addresses before various societies and con- 
ventions in regard to our future shipping and shipbuilding 
policies. - He has advecated the enforcement of the Merchant 
Marine Act of 1920, particularly the clause relating to dis- 
criminatory duties, an able and efficient Shipping Board, 
the repeal of the Panama Canal tolls on American vessels 
and a Cabinet position for the chairman of the Shipping: 
Board. We wish him the same success in the future as he 
has had in the past, not only for himself but for the good of 
the American merchant marine. 

Wittiam M. Kennepy, general works superintendent of 
the Chester (Pa.) yard of the Merchant Shipbuilding Corpo- 
ration, has resigned to accept a position with the repair de- 
partment of the United States Shipping Board. Mr. Ken- 
nedy has been engaged in shipbuilding in its various branches 
for twenty years. His first work was as an apprentice with 
the Maryland Steel Company, Sparrows Point, Md. He 
served frem 1908 to 1915 in various navy yards as a drafts- 
man, mechanic, supervisor of new construction, estimator 
and in charge of estimating and planning. He. was asso- 
ciated with Commander R. D. Gatewood, director of con- 
struction and repair for the United States Shipping Board, 
when the latter was in charge of work at the Panama Canal. 
While at the Panama Canal, Mr. Kennedy played a promi- 
nent part in the installation of the planning and production 
system used in the canal dry docks and shops. After com- 
pletion of this work he became associated with the Merchant 
Shipbuilding Corporation at their Harriman yard, holding 
the pesition of assistant production manager. He was later 
made assistant werks manager and then assistant to the gen- 
eral manager. 
Chester yard of the company as works superintendent. 

On April 1, 1920, he was transferred to the — 
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EXTENSIVE CONSTRUCTION 
WORK AND PORT IMPROVEMENT 

FOR THE STATE OF LOUISIANA 
Development of Waterfront at New Orleans Expected to Make it 

One of World’s Greatest Ocean Terminals 

Exhaustion of old world markets, with 

the consequent development of new ones, 
and revived use of inland waterways trans- 
portation have been the chief factors in 
the recent extensive development of New 

Orleans as a two-way port. When the At- 
lantic seaboard became so badly congested 

during the latter period of the war, the 
Government began to divert tonnage. De- 
lays in eastern ports were hampering prog- 

ress of the Allied armies. Then it was 
that New Orleans and other Gulf ports ob- 
tained a share of the tonnage and New 
Orleans ascended rapidly in the matter of 
exports. 

The war also played a big part in the 

revival of inland waterway transports. 
Economical and efficient transportation be- 
came a national necessity. Idle rivers once 
more floated towboats and barges, and in 

' this way the strategic location of New Or- 
leans forced water and rail tonnage down 

the Mississippi Valley to the Crescent City 
for export. For years the commercial or- 

ganizations of New Orleans had worked to 
interest the Government in greater use of 

the waterways. 
This resulted in the War Department go- 

ing into the New Orleans-St. Louis barge 
line on a large scale, and insured the ulti- 

mate success of the enterprise. Along with 

it, other waterway projects were given at- 
tention. The Warrior River was included 
in the barge line, giving the Alabama coal! 

and ore mines a cheap outlet. Permission 
was granted to begin work on the canal con- 
necting Chicago with the Mississippi; in- 
terest was revived in the Great Lakes-St. 
Lawrence project, and Ohio began to see 

some hope for the lock and dam system so 
long desired for the Ohio River. 

That New Orleans is due to make greater 
strides seems a certainty. When all of these 

projects have been completed the rivers will 
hear a large volume of commerce, all of it 
floating down to New Orleans. The 20 
percent differential on waterway transporta- 

tion now maintained by the Interstate Com- 
merce Commission will be a great incentive 
for shippers to use the improved waterways. 

All of this merely explains the fortunate 
position of the port of New Orleans. It is 
a common sight to see an ocean liner docked 

at a. New Orleans pier with one set of 
cranes loading cargo from a rail-served 

wharf while another set transfers freight 

from the hold of a river barge. Yet this is 
but one phase of the economy of transporta- 

tion which the southern outlet has to offer. 
It is planned to have the port under the 

management of one efficient and competent 

person whose work is to be supervised by 

the Dock Board. 

Just at this time, the State of Louisiana 

is going forward with three large enter- 

prises which will increase materially the 

efficiency of the port. They are: 
1—Building of an industrial canal and 

inner harbor at a cost of $20,0c0,000. 
2—Construction of a coal tipple at a cost 

of $750,000. 

3—Planning a $10,000,000 bridge across 
the Mississippi. 

Started primarily as a war measure to en- 

able New Orleans to build ships, the indus- 
trial canal and inner harbor are now in- 

tended to serve another purpose. They will 
give private enterprise a chance to develop 
river front facilities in strict accordance 

with its needs. 

The industrial canal extends from the 

Mississippi River to Lake Pontchartrain, a 
distance of six miles. When completed both 
sides of it will be:available for factory and 
warehouse. The canal will have a depth of 

30 feet and a width of 300 feet. The great 

lock at the Mississippi River end will ac- 
commodate a ship 74 feet wide, 700 feet long 
and having a draft of 30 feet. There will 
be 35 feet of water on the sill practically 
all the time. An industrial strip of land 
1,000 feet in width on either side of the canal 
will be served by the Public Belt Railroad, 

in this way once more effecting an econom- 
ical co-ordination of rail-river-ocean trans- 

portation. The project is being financed by 
the Dock Board, the New Orleans Levee 
Board and the Public Belt Railroad, all pub- 
lic enterprises. 

Railway Steamer Launched 
The steamer Melines, 337 feet long, has 

been launched at the Armstrong yard of Sir 

W. G. Armstrong, Whitworth & Company, 
Ltd., for the Great Eastern Railway Com- 
pany. 

ADVANCE LECTURE PROGRAM 
FOR OCEAN ENGINEERS 

The program of lectures thus far ar- 

ranged for Ocean Marine Engineers’ Bene- 

ficial Association No. 80, 15 Whitehall 
street, New York City, is announced by the 
Education Department of the association 
as follows: 

March 15—C. R. Waller, DeLaval Steam 
Turbine Company; subject, “Geared Marine 
Turbines.” 

March 290—George F. Bateman, assistant 
professor of Mechanical ~ Engineering, 

Cooper . Union; subject, ‘Reciprocating 
Steam Engines.” 

April. 12—W. FE. Thau, Westinghouse 

Electric, & Manufacturing Company; sub- 
ject, “Electric Propulsion of Ships.” 

April 26—H. B. Taylor, Chief Turbine 
Engineer, United States Shipping Board; 

subject, “Marine Propulsion.” 
May 10—R. H. Rogers, General Electric 

Company; subject, “Marine Electric Aux- 
iliaries.” 

May 11—Jos. J. Nelis, manager marine 

department Power Specialty Company; sub- 
ject, ‘““Watertube Boilers and Superheaters.” 

Other dates will be arranged later for 
lectures by Mr. P. C. Day, manager of the 
gear department of the Falk Company, on 

“Gearing,” and Ernest H. Peabody, of the 
Peabody Engineering Corporation, on “Fuel 
Oil Burning.” 

WORLD’S TONNAGE FIGURES 

It was stated in the British Parliament 
that the tonnage of merchant ships of 100 
tons and upward owned by foreign mari- 
time nations in July, 1914, as compared with 
the figures in 1920, was as follows: 

July, 1914, July, 1920, 
Tons - Tons 

United Kingdom (ex- 
cluding British over- 6 
seas _possessions)..... 19,256,766 18,330,424 

Total British Empire... 21,045,049 20,582,652 
Austria-Hungary ...... 170555 (11.9 eer tererots 
Denmark BbudducooNeos 820,181 803,411 
ran cemencrdtnetccminernak 2,319,438 3,245,194 
Germanyaenercerene nen 5,459,296 672,671 
Ttaly reaper poy vaevoriociteics 1,668,296 2,242,393 
Greecel apres nisi 836,868 530,261 
Japan (excluding sailing : 

wessels) Mery rete eenn 1,708,386 2,995,878 
Eollandaeerreneeeoen 1,496,455 1,793,396 
INI@SWER,. oododo00000400 2,564,722 2,219,388 
IIE” Boooodobonceee 1,053,616 534,547 
S Paint yarernineyeehatne 896,823 997,630 
Siwedentaerny nin an ane 1,118,066 1,072,925 

Mechanical Engineers’ Convention 

The spring meeting of the American So- 
ciety of Mechanical Engineers will be held 
at the Congress Hotel, Chicago, IIl., May 

23-26. Sessions are planned by the profes- 
sional sections on aeronautics, fuel, machine 
shop, power, forest products and railways. 
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BUILT 
SHIPS FOR THIRD-CLASS 

PASSENGERS ARE LAUNCHED 
“Mount Carroll” and ‘‘Mount Clinton” Give Distinctive »Trans- 

Atlantic Service for United American Lines 

Launching of the Mount Carroll: of the United American Lines, the First American-Built 
Passenger Ship Intended for Exclusively Third-Class Passenger Traffic 

At the Chester (Pa.) yard of the Mer- 

chant Shipbuilding Corporation on Feb- 
ruary 8, the steamship Mount Clinton was 
successfully launched. A sister ship, the 
Mount Carroll, was launched from this 

same yard on January 10, of this year. 
Unusual interest attaches to the launch- 

ing of these two steamers within a few 

weeks of each other, as they are the first 

vessels to be built in the United States ex- 
clusively for third class, transatlantic, 
passenger traffic. Both of these steamers 
have been built for the United American 
Lines, Inc., and are intended for that com- 
pany’s third class passenger service between 
New York and Hamburg; recently in- 

augurating. the sailing of the Mount Clay, 
formerly the De Kalb. 

This service marks a distinct departure 
in handling third class or immigrant traf- 
fic between Europe and America. The ves- 
sels are fitted out with a view to giving 
passengers of this class comforts and con- 
veniences that they have not heretofore en- 
joyed. There are comfortable staterooms 
with two, four, six and eight berths, as 

well as dining saloons, waiting rooms and 

smoking rooms. 

As the ships are devoted to handle one 

class of passenger travel, the passengers 

have the freedom of all the decks. The 

following is a description of the Mount 

Carroll and Mount Clinton: 

The original design of these vessels cov- 

ered the construction of a three-decked 

cargo vessel of the following dimensions: 

Length overall 457 feet 0 inches 

Length between perpendiculars....440 feet 0 inches 

m, molded ....... Pie , 57 feet 0 inches 
39 feet 0 inches 

jou0b0n poduNb0 0009 DAK00000 28 feet 9 inches 
nODoDGOGOOONpO ONS Re sieielOL500;tons 

The vessel is constructed on the trans- 

verse system of framing and was divided 
originally by transverse bulkheads into five 
cargo holds and lower ‘tween deck space. 

The space between upper and shelter decks 
was not divided into separate compart- 
ments. The machinery space is located 
amidships. Fuel oil is carried in inner bot- 
tom tanks, except the tank under the en- 

gine room, which is arranged for reserve 
feed water. A deep tank is built in aft 
of engine room and was originally fitted for 
fuel oil or water ballast. When it was 
decided to carry passengers this tank was 
fitted for fresh water. 

As completed for emigrant service the 
vessel will have accommodations for 1,204 
passengers and a crew of 141. The space 
between upper and shelter decks contains 
20 two berth rooms, 94 four berth rooms, 

12 six berth rooms, 2 eight berth rooms and 
one open compartment with 28 berths. 
Men’s and women’s general hospitals and 

infectious wards, dispensary and room for 
hospital attendant are located in this deck 
space. Main dining saloon, galley, bakery, 
butcher shop, pantries and a dietary kitchen 
are on the upper deck. 

Quarters for 762 passengers are provided 
in the five compartments on the lower deck. 
All of this space is made available for 
carrying cargo by the removal of berths 
and stanchions. An auxiliary dining saloon 
and a small bar room were provided on 
shelter deck by extending the deck house. 

Access to passengers’ accommodations is 
provided by means of a stairway from 
auxiliary dining saloon and booby hatches 

placed in the corners of cargo hatches. Ac- 

commodations for officers are provided in 
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deck houses amidships. Crew’s quarters 
are situated aft on upper deck and stewards 

and other members of commissary force are 
berthed amidships on lower deck. Refrig- 
erator, linen rooms and store rooms located 

in No. 3 hold and on flat built here espe- 
cially for this purpose. 

The propelling machinery consists of 
geared turbines of 4,200 shaft horsepower 

in conjunction with four oil fired Scotch 
boilers, with which a speed of 14 knots is 
expected. The vessel has oil bunker capac- 
ity for 9,500 miles, which will permit her to 
make a round trip without re-fueling and 
with ample reserve. 

For cargo handling there are eight 8% 
inch by 10 inch steam winches for handling 
general cargo and two Io inch by 12 inch 
compound geared winches at the forward 

hatch for handling heavy loads in conjunc- 
tion with a 30-ton boom. 

For lighting, and furnishing power to 
various small motors and fans, there are 

three 20 kilowatt electric generators in the 

dynamo room, each directly connected to a 
steam engine. One of these generators is a 
spare. There is an 18 inch searchlight 
mounted on top of pilot house, and ample 

lighting fixtures distributed throughout the 
passengers’ and crew's accommodations and 

also on deck for handling cargo at night. In 
addition to the steam generators there is a 
15 kilowatt emergency generator located on 

the bridge deck, connected to a gasoline en- 
gine, and arranged for lighting the accom- 

modations and decks for operating the wire- 
less in case of accident in the engine room. 

For fire extinguishing, a system of steam 
smothering is provided for the cargo holds, 
and hose lines are provided for reaching all 
parts of the decks and quarters, connected 

to a large steam fire pump in the engine 
room. In addition to this there is provided 
an automatic fire detecting system for giv- 
ing the alarm and location of a fire in any 

part of the vessel. 
All parts of the accommodations are 

heated ‘by steam and, in addition, a forced 
system of ventilation is provided. The sani- 
tary arrangements, washrooms, etc., are in 

accordance with the latest practice and of 
ample size. 

The refrigerating system consists of two 
8-ton ammonia refrigerating machines 1lo- 
cated in a gas-proof compartment off the 
engine room, and arranged to operate on 

the brine circulation system, thus eliminat- 

ing the danger of ammonia fumes getting 
about the ship. Either one of these ma- 
chines has sufficient capacity to maintain 
the desired temperatures in the refrigerat- 
ing rooms, which eliminates the risk of pro- 
visions spoiling, due to a breakdown. The 
refrigerator rooms are large enough to 
carry sufficient provisions for a round voy- 
age without replenishing. 

The Mount Carroll will be placed in ser- 
vice on the New York-Hamburg Service on 
April 5 and the Mount Clinton will be added 
a few weeks later. 
The United American Lines operate this 

service in connection with the Hamburg- 

American Line, which will place three 
steamers on the route during the early 
summer, permitting regular weekly sailings 
to Hamburg. i 
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MARINE EXPOSITION AT 
PHILADELPHIA DURING THE 

WEEK BEGINNING MARCH 14 
The American Marine Exposition will be 

held in the First Regiment Armory, Phil- 
adelphia, during the week beginning March 

14. It is planned to make this exposition 
of such proportions that it will be of na- 
tional significance. Arrangements have been 

made for the attendance of national, state, 
and city officials. Figures of international 
reputation in the maritime world will be on 
the speakers’ platform on the opening day. 
Among the public men who are to be pres- 
ent and take part in the opening exercises 

are Governor Sproule, Mayor Moore, 
Director Sproule, of Wharves, Docks and 
Ferries, and the heads of leading shipbuild- 
ing concerns in and around Philadelphia. 
Admiral Benson, chairman of the United 
States Shipping Board, has written to the 
management of the American Exposition 
expressing his desire to be present, in which 
event he will be one of the principal 
speakers. 

Aside from its business aspect, the ex- 
position will be so held that it will present a 
unique and interesting spectacle in a story 
of the American merchant marine told in 

graphic form. More than 15,000 feet of 
moving pictures depicting every phase of 
shipping, shipbuilding, salvaging and other 
maritime activities will be shown. 
A program of specialties for each night 

has been arranged, March 14 being desig- 
nated as Cramp’s night; March 15, Sun 
night; March 16, Merchant’s night; March 

17, New York Ship Night; March 18, Pusey 
& Jones night; March 19, Philadelphia 

Navy Yard, Hog Island and Mathis night. 
The list of exhibitors who have booths 

at this exposition includes the most promi- 

nent concerns that do business in shipbuild- 

ing, and among those who have already 
contracted for space are the following: 

American Car & Foundry Co., American Brass 
Company, American Blower Company, American 
Bitumastic Enamel Co., American Society Marine 
Draftsmen, Atlantic Drier and Varnish Company, 
Atlas Crucible Steel Co., American Insulation 
Company, American Ship Supply Company, Auto- 
matic Transportation Co., Bethlehem Shipbuilding 
Corp., Bernstein Mfg. Company, B. Binswanger 
Company, Bridgeport Brass Co., Brunswick Re- 
frigerating Company,  Bituco Mfg. & Chemical 
Company, R. M. Baily Company, Chase Metal 
Works, Crane Company, Chicago Pneumatic_Tool 
Company, Delco Light Products Company, J. H. 
Day Company, Dayton Pneumatic Tool Company, 
Davis-Bournonville Company, Eastern Machinery 
& Equipment Company, Ford & Zendig, Foster 
Engineering Company, Frecker Brothers, France 
Packing Company, Fisher Machine Co., Fur- 
stenau, Glenwood Tile Company, Hyde Windlass 
Company, Hadfield-Penfield Steel Company, K-G 
Welding & Cutting Company, Keasbey_& Mattison 
Company, Kean, Sharon & Company, J. P. Chris- 
tensen, Charles E. Lindh, Inc., Luckenbach Steam- 
ship Company, J. E. Lonegran Company, John Baiz- 
ley Iron Works, Marine Equipment & Supply Co., 
McCambridge Company, Magnesia Assn. | 0 
America, Maritime Register, Marine Review, 
Morris Metallic Pkg. Company, Marine Deck- 
ing & Supply Company, Merchants_ Shipbuild- 
ing Corp., Marine Engineering, John J. Mathews 
Company, Marshall Brothers, Merritt & Chapman 
Derrick & Wrecking Co., Marine News,  Nor- 
walk Lock Co., J. L. Mott Iron Works, New York 
Shipbuilding Corp., Eugene E. Nice, National 
Lead Company, National Bituminous Enamel & 
Paint Co., Pusey & Jones, Paschall Oxygen Com- 
pany, Pneumercator Company, Phosphor Bronze 
Company, Row & Davis, Engineers, Ine., Paul 
S. Reeves Company, Seamen’s Church Institute, 
Standard Underground Cable Co., Schuette & 
Koerting Co., Sun Shipbuilding Company, Sco- 
vill Mfg. Company, Sherwin Williams Company, 
Strawbridge & Clothier, George W. Smith & Com- 
pany, Schlorer Mfg. Company, Thorne Pioneer 
Metallic Pkg. Co., Uhler & English, United Cork 
Company, Union Steam Pump Company, United 
States Navy, United States Rubber Company, 
Valentine & Company, J. B. Van Sciver Company, 
Weisbrod & Hess, Edgar T. Ward’s Sons Com- 
pany, White Fuel Oil Company (Todd Shipbuild- 
ing Core), York Mfg. Company, Vulcan Engine 

orks. 

TWO AMERICAN SHIPS TAKE 
INITIAL PLUNGE 

The twin screw steel steamer Henry D. 

Whiton was launched on February 26 by 

the Newburgh Shipyards, Inc., at New- 

burgh, N. Y. The vessel is 356 feet long 

and of 7,000 deadweight tons. The ship is 

built to the order of the Union Sulphur 

Company, of New York, and special inter- 

est attached to the launching in view of the 

many innovations entering into the design | 

of the vessel which will be used in special 

service for the economic handling and trans- 

porting of sulphur and similar cargoes in 

bulk. 

The Blue Hen State 
The steamship Blue Hen State was 

launched at the Camden yard of the New 
York Shipbuilding Corporation on Feb- 
ruary 23. The vessel is the last of a group 
of seven similar passenger and cargo liners 
built for the United States Shipping Board 
which are in operation in the north Atlan- 

tic and transpacific service. 
The ship measures 522 feet over all with 

a beam of 62 feet; when completed will 

have a loaded gross tonnage of 21,900 and 
will be equipped with triple expansion en- 

gines developing 7,000 horsepower, and a 

speed of 14 knots. 
The Blue Hen State and the steamship 

Centennial State launched last January, will 
be operated by the Ward Line between New 
York and Spanish ports by way of Cuba. 

Election of Officers 

Following the annual meeting of the ex- 
ecutive committee of the National Associa- 
tion of Engine and Boat Manufacturers, 

Inc., 29 West 30th Street, New York City, 
the following officers were elected to serve 

for the ensuing year: President, Henry H. 
Sutphen; first vice-president, John J. 
Amory; second vice-president, Charles R. 
Criqui; third vice-president, George F. 

Lawley ;.treasurer, James Craig. 

Pacific Mail Ship Launched 
The steamship Solanas, built for the Pa- 

cific Steamship Company, San Francisco, 
Cal., by the New York Shipbuilding Cor- 
poration, Camden, N. J., was recently 

launched successfully. 

263 

ALL-AMERICAN TERMINAL 

Greatest of its Kind Planned for 

Hamburg, Germany 

An American steamship terminal of the 

most modern type is to be erected at the 

port of Hamburg, Germany, according to 

an announcement made a few days ago by 

President P. A. S. Franklin, of the Inter- 

national Mercantile Marine Company. The 

terminal will be built with American cap- 

ital, equipped with American machinery, 

and used exclusively by American steamers. 

Adjacent to the Hamburg-American piers, 

the American terminal is expected to excel 

‘them in equipment and efficiency, and will 

rate as the finest in Germany. It will be 

built on the Ross Quay, one of the largest 

dock structures at Hamburg that remained 

incomplete at the beginning of the war, to 

which the American Line has taken a long 

lease. It will have a total length of nearly 

half a mile, with depth of water alongside 

to accommodate the largest passenger liners 

now operated in the American Lines service 

from New York. Sheds will be built of 

concrete and steel, 656 feet long, having a 

ground floor area of 2% acres. The latest 

type electric cranes will be installed, and 
trackage will be laid to connect the terminal 
with through rail lines by which American 

products will be moved to interior points in 
Germany, and to Czecho-Slovakia, Ru- 
mania, and other central European coun- 

tries. The ships that will use this new 
terminal are now docking temporarily at 
piers secured on hire from the civic author- 
ities of Hamburg. 

LAUNCHED ABROAD 
The steel cargo steamer Vechtdyk, built 

to the order of Messrs. Solleveld vander 
Meer and T. H. Van Hattum’s Steamship 

Company, has been launched by Werf 
Gusto, Firma A. F. Smulders, Schiedam, 

Holland. The steamer is of 6,500 tons 
deadweight, is 359 feet long and is the third 
of four vessels of the same type under con- 
struction for this firm. Following this 
launching the keel was laid for one of two 
cargo vessels of 7,200 tons deadweight each 
on order by the steamship company, Triton, 
of Rotterdam. 

The oil tank steamer British Viscount has 
been launched from the Neptune shipyards 
of Swan, Hunter & Wigham Richardson, 
Ltd., Newcastle-on-Tyne. The ship is being 
built to the order of the British Tanker 
Company of London, and is 455 feet long. 
She is designed to carry over 10,000 tons of 

oil. 
At Southwick-on-Wear the same com- 

pany has launched for the Atlantic Fruit 
Company of New York the steamship Saint 
Mary. This vessel is 270 feet in length, and 
will be equipped with triple expansion en- 
gines with boilers to be fired either with 

coal or oil fuel. 
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DEVELOPMENT PLANS 

Present plans of the Transportation Com- 
mittee of the Ingersoll Engineering & Con- 
struction Corporation, Liberty Building, 
Bridgeport, Conn., having to do with the 
reopening of Steeplechase Island as a sum- 
mer resort this year, call for a ferry slip to 
be built at the Stratford Avenue dock, a 
floating dock and furnishing sufficient water 
with the present Seaview Avenue dock and 
ferry slip and floating dock to be added to 
the present pier at Steeplechase Island. 

Dredging plans for the same enterprise 

call for the removal of approximately 20,000 
cubic yards of material, the majority ot 
which will be for the ferry slips and docks 
at the Steeplechase Island side and the bal- 
ance directly in front of the Seaview Ave- 
nue dock, so as to permit the floating of the 
floating dock to be installed in connection 
for boats of 6 feet draft or less to anchor 
there. 

Floating docks have already been pur- 
chased and it is expected that $50,000 or 
$60,000 will be expended in rebuilding the 
present docks and the building of the new 
ones outlined. Bids for the work will prob- 
ably be opened within the next eight or ten 
days, according to official information ob- 
tained by Marine EncINEERING from Gen- 
eral Manager Fred W. Pearce, of Josiah 
Pearce & Sons, Detroit, Mich., amusement 
builders and operators. 

FORDONIA CONTRACT CALLS 
FOR DIESEL ELECTRIC 

DRIVE 
The contract for the installation of 

motors, generators and similar electric 
equipment in the American freight 
steamer Fordonia, of the American- 
Mediterranean Steamship Company, was 
awarded to the General Electric Com- 
‘pany on March 3, it has been officially an- 
nounced. The ship is also to have two 
Ansaldo internal combustion engines, which 
will be installed by the Todd Shipyards 
Corporation. 

BIDS FOR MOMUS WILL BE 
OPENED APRIL 7 

Bids for the reconditioning of the 
Southern Pacific Company’s freight and 

passenger ship Momus, which is to have 
new boilers and oil-burning equipment 
to replace the present coal-burning sys- 
tem, will probably be opened on April 7, 

according to announcement to-day. 

Superintending Engineer A. S. Hebble, 
of the Southern Pacific Company, ar- 

ranged the plans and specifications, and 
Babcock & Wilcox boilers fitted with 
B. & W. oil burners will be installed. 

FRENCH SHIPBUILDING 

Statistics recently published show that 
the French Mercantile Marine has already 

been restored to its pre-war basis. The 
Rapport Generale sur 1’Industrie Francaise 

states the total merchant tonnage on Decem- 
ber 31, 1919, was 2,400,896 tons, or approx- 
imately the same as prior to the war. 
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BUSINESS NOTES 

The Consolidated Instrument Company of 
America, 461 Eighth Avenue, New York 
City, announces its formation “to render 

manufacturers, engineers, and designers a 
complete engineering sales service in con- 

nection with all types of speed indicating 

and recording instruments and devices.” The 
company controls exclusively the entire 
American distribution of the Jones tachom- 

eters and various other recording devices. 
It is announced that the New York Ship- 

building Corporation, Camden, N. J., has 

placed an order with the Matthews Engi- 
neering Company, of Sandusky, Ohio, for 18 
Matthews full automatic self-starting units 
which are for use on the top deck of ships 
to take care of wireless, deck passage light- 
ing and the lighting of davits for emerg- 

encies such as recently happened to the 
Spanish steamer Santa Jsabel, which was 
wrecked while the passengers were asleep. 

Announcement is made by the Atlas 
Valve Company, Newark, N. J., that they 
have added to their line of valves, pumps, 
governors, pressure regulators, etc., the 

“Ideal” automatic pump governors, having 
acquired sole patents and rights to manu- 
facture by purchasing from the Ideal Auto- 
matic Manufacturing Company. This pump 
governor has been approved by the United 
States Navy and by the National Board of 
Supervising Inspectors of Steam Vessels 
for controlling certain exacting operations. 

A. C. Rimmer, consulting engineer and 
naval architect, 149 Broadway, New York, 
has been made district sales manager for 
the Northwest Engineering Works, of Chi-. 
cago, Ill., to concentrate particularly on the 
Northwest crawler crane, which, like the 
war tanks, travels under its own power on 

two manganese steel crawler type wheels. 
Its lifting capacities range from 5,200 to 
20,000 pounds. 

It is announced that Barimar, Ltd., 10 
Polen Street, London, in addition to the 
Overseas branches they are now maintain- 
ing, have established new service depots in 
Birmingham, Manchester, Newcastle and 
Cardiff at each of which their special metal- 
lurgical process will be in operation. 

The Chicago Pneumatic Tool Company 
announces the resignation of Mr. H. L. 

Dean, formerly manager of the compressor 
and engine sales division. Mr. J. F. Huvane 
has been appointed as eastern manager of 
this division with headquarters at 6 East 
44th Street, New York City, and Mr. G. C. 
Vanden Boom as western manager of the 
division with headquarters at 300 North 
Michigan Boulevard, Chicago. 

The C. H. Wheeler Manufacturing Com- 
pany, of Philadelphia, Pa., manufacturers 
of condensers, pumps, feed water heaters 
and water cooling apparatus, has opened a 

branch sales office in the Leader News 
Building, Cleveland, Ohio. Mr. W. K. 
Eicher is in charge. 
The Hooven, Owens, Rentschler Com- 

pany, of Hamilton, Ohio, announce the ap- 

pointment of the John Fensen Company, 
Richmond, Va., as their representative in 
the Virginia territory; the Sunderland Ma- 
chinery and Supply Company, Omaha, 
Nebr., as the representative in the Omaha 
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district, and Mr. Walter T. Paine, as repre- 
sentative in the Boston district. 
Announcement is made of the appoint- 

ment of George L. Cook as manager of 
block distribution for the Marine Decking 
& Supply Company, manufacturers, con- 
tractors and engineers, of Philadelphia, Pa. 

The southern office of the Consolidated 
Shipbuilding Corporation, Morris Heights, 
N. Y., designers and builders of motor 
yachts and their machinery, will be re- 
opened this season at I100 soulevard, 
Miami, Fla., under the direction of Mr. 
Clement Gould Amory. 

Mr. S. J. Lenher, president of the Lenher 
Engineering Company, New York, who 
assumed the general management of the S. 
Flory Manufacturing Company, Bangor, 
Pa., upon the death of Mr. Samuel Flory, 

has been elected president of the S. Flory 
Manufacturing Company, and will direct its 
affairs from the home office at Bangor. 

The Locomotive Superheater Company 
has acquired the patents and business of 
the Locomotive Feed Water Heater Com- 
pany. The Locomotive Superheater Com- 
pany will conduct the further application 
of the apparatus for preheating feed water, 
through its regular engineering, inspection 
and service organizations, to which~ has 
been added the operating organization of 
the Locomotive Feed Water Heater Com- 
pany. This consolidation of resources and 
effort promises more intensified develop- 
ment and better service to the railroads. 

George J. Blanton, who for the past four 
years has been connected with the Engi- 
neering Sales Department of Chain Belt 
Company, Milwaukee, has been made New 
York District Manager, with offices at 50 
Church Street. Before joining the “Rex 
family” in 1917, Mr. Blanton was associated 

with the General Electric Company for eight 

years. He is a graduate of the University 

of Michigan Department of Mechanical and 
Electrical Engineering, class of 1909. He 
will leave immediately to take charge of the 
company. 

The office managers of the several district 
offices of The Cutler-Hammer Manufactur- 
ing Company were in attendance at a gen- 
eral sales meeting held in Milwaukee, dur- 
ing the week of February 14 to 10, under the 
direction of W. C. Stevens, sales manager 
of the firm. 

Malcolm R. Maclean has resigned as sec- 

retary and sales manager of the Duquesne 
Steel Foundry Company to become sales 
manager, castings division, Penn Seaboard 

Steel Corporation, Philadelphia. 
Mr. E. L. Mills, formerly in charge of 

the sales of the Klaxon marine signals and 
telephone equipment in the New York dis- 
trict, has been appointed district agent for 
Klaxon Industrial Products in eastern 
Pennsylvania and in adjacent New Jersey, 
Delaware and Maryland. His temporary 
address is 248 North Broad Street, Phila- 
delphia, Pa. Mr. Paul M. Farmer succeeds 
Mr. Mills in the New York district. 

Mr. Harry L. Oviatt has been appointed 
traveling representative of the Armstrong 
Manufacturing Company, of Bridgeport, 
Conn., manufacturers of pipe threading 
tools and taps. Mr. Oviatt has been with 

the Bullard Machine Tool Company for the 
past thirteen years; for the past three years 

connected with the advertising department. 
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SHIPS AND SHIPBUILDING 

Ship Repair, Baltimore, Md.—The H. HE. 
Crook Company is reported to have been 
awarded the contract for repairing the Shipping 
Board steamer Otho. 

Foreign Orders.—According to a report from 
Montreal, shipping interests in Jugo-Slavia are 
desirous of having some ships of from 2,000 to 

15,000 tons built in Canada. 

Overhauling Vessel, Jacksonville, Fla.—The 
steamship Jacksonville has been put into dry 
dock at the Merrill-Stevens yard for minor re- 
pairs and will also be scraped and painted. 

Steamboat, Sarasota, Fla.—According to a re- 
cent report, the Chamber of Commerce is in the 
market for a steamboat about 100 feet in length, 

4%4-foot draft, suitable for carrying both freight 
and passengers. 

Sidewheel Steamer, Memphis, Tenn.—Accorda- 
ing to an announcement made by Captain Peters 
Lee, the Lee Line will build a 160-foot sside- 
wheel steamer capable of handling 700 tons of 
freight, for which it is expected the contract 
will be let next spring. The vessel will cost 

about $100,000. 

Overhauling Large Liner, Seattle, Wash.—At 
an expense of nearly $125,000 the Pacific Steam- 
ship Company has authorized the complete over- 
hauling and renovating of the coastwise passen- 
ger liner President, which work is now nearing 
completion at the plant of the Todd Dry Docks 
Corporation, Harbor Island. 

Tugs and Barges, Algiers, La.—lIt is reported 
that the Johnson Iron Works, Drydock & Ship-- 
building Company, Inc., has received a contract 
to construct towboats and barges for the Gulf 
Refining Company. The equipment to be fur- 
nished includes two steel barges, one steel hull 
and one towboat. 

Repairing Steamer, Victoria, B. C.—The larg- 
est and most expensive repair job to be carried 
out in British Columbia is that of the G. T. P. 
steamer Prince Rupert, which was floated after 
two months’ salvage operations and towed to 

the Yarrows, Ltd., yard. The job will require 
115 days for completion and will cost $258,000. 

Freight Steamers, Vancouver, B. C.—It is re- 
ported that the Coughlan Shipyards contemplate 
building two 8,800 deadweight ton standard 
freight steamers to add to their own fleet, and 
it is expected that they will be ready by next 
summer. The Kingsley Company, Vancouver, 
B. C., plans another vessel for its San Francisco 
run. 

Submarine Chaser for Fireboat, Boston, Mass. 
—It was learned that the Navy Department has 
turned over to Boston a submarine chaser which 
will be reconditioned and converted into a fire- 
fighting craft. Fire apparatus will be installed 
and the necessary changes in the boat made, and 
it is announced that this work will be done in 
Boston. 

Repairing Steamer, Mobile, Ala.—The steam- 
ship Dade County, of 5,076 tons deadweight, 
has been placed in dry dock by the Alabama 
Dry Dock & Shipbuilding Company, where she 
will undergo extensive repairs made necessary 

by damage from fire in New Orleans last month. 
One hundred shell plates will be removed, as 
well as a number of deck plates. Work is to 
be completed in sixty days. 

New Steamship Considered, San Francisco, 
Cal.—Information obtained recently was to the 
effect that the Oceanic Steamship Company of 
San Francisco, Cal., has been contemplating the 
building of a new ship. Im an official announce- 
ment to MARINE ENGINEERING the Oceanic 
Company stated, however, that the matter of 

building has not yet been definitely decided, 
owing to present conditions. 

Repairing Vessel, Hoboken, N. J.—A contract 
for repairing the Southern Pacific steamship El 
Occidente, which was damaged as a result of a 
fire on December 23 at Galveston, Texas, was 
awarded to the Tietjen & Lang Dry Dock Com- 
pany, of the Todd Shipyards Corporation, , Re- 
moyal of 130 plates will be necessary. The suc- 
cessful bidder was awarded the contract on a 
price of $150,000 and forty days. 

Electric Drive for Vessel, Brooklyn, N. Y.— 
The contract for installation of electric drive 
in the United States Shipping Board ship 
Archer, 12,000 tons deadweight, to replace the 

war emergency geared turbine equipment, was 

awarded to the Tebo Yacht Basin Company, 
Brooklyn, on a bid of $83,700. The work is to 
be completed by May 2. ‘The Archer is a sister 
ship, of the Eclipse and the Invincible. 
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Reboilering the Plymouth, Newport, R. I.— 
The steamer Plymouth, of the New England 

Steamship Company, has been taken from her 
Eastern run and is being reboilered at the com- 
pany’s repair plant, Newport. Six Babcock & 
Wilcox boilers, having a heating surface of ap- 
proximately 16,500 square feet, will be installed. 
The Plymouth will probably be back in service 
in time for the beginning of the spring business. 

Tankers, San Francisco, Cal.—That contracts 
for the building of four oil tankers for the 
Union Oil Company will be let following the 
sale of three smaller tankers, was the announce- 
ment made recently, and credited to A. O. Pegg, 
superintending engineer for the company. Three 
of the new tankers will be of 12,500 tons, with 

a capacity of 85,000 barrels of oil each, and 

one of 7,500 tons, with a capacity of 50,000 
barrels. 

Steamer to be Overhauled, Copenhagen, Den. 
—The steamer Oscar II, of the Scandinavia- 
American Line, has been sent to Messrs. Bur- 

meister & Wain’s yard, at Copenhagen, for over- 
hauling and she will at the same time undergo 
extensive alterations. In future it has been de- 
cided that she shall have only two classes for 
passenger, namely, cabin and third-class, instead 
of as at present, first and second classes, which 
will be converted into one. 

To Equip Steamer with Electric Drive, New 

York.—The American freight steamer Fordonia 
is to be equipped with Diesel electric drive, 

according to announcement of McDonnell & 
Truda, New York agents for the American Medi- 

terranean Steamship Company. The engines are 
to be two Ansaldo San Giorgio Diesels, 4-cylin- 
der, 2-cycle and 500 brake-horsepower, and are 
now on their way here from Italy. The instal- 
lation wifl be by the Todd Shipyards Corpora- 
tion. 

To Overhaul Vessels, San Francisco, Cal.— 
The entire fleet of eleven German barks recently 
bought by the Robert Dollar Company will be 
thoroughly overhauled and repaired, after which 
they will be placed under American registry and 
put in general shipping service. One of the 
sailers, the Hans, has already arrived in San 

Francisco, and three more are expected soon. 
The entire fleet is expected to be brought to 
San Francisco toward the end of April or the 
middle of May. 

Auxihary scnhoouer.—\. Starling burpess, 

Portland, Maine, 1s aesigning an auaiiuary 

schooner, to ve one ot vhe largest ever pvuitt, 

for a member of tne New York Yacht Ulup, 

whose name for the present is wWitnneld. ‘I'he 

vessel is to be built or steel and will be ZLU teet 

overall in length, and tov feet waterline. ‘l'ne 

three-pole masts will spread 16,00U square feet 

of sails. A steam engine of 75U horsepower 

will furnish auxihary power for the vessel, 

which is intended primarily tor ocean cruising. 

Bids for Ferryboats, San Francisco, Cal.—1t 
is announced by Wresident forbes H. brown, 

of the Six-Minute Merry Company, that the com- 

pany will be ready to accept bids on the con- 
struction of three boats within a week or so. 
Hull construction of the new boats will be sim- 

ilar to that of the Edward T. Jettrey. ‘he su- 

perstructure of the main deck will be high 

enough to clear the largest moving vans of any 
of the bay cities, and eacu boat will have ample 

room for eighty machines, arranged in three 

rows on each side of the boat. 

Engines for Barges, Oakland, Cal.—lIt is an- 
nounced that the Skandia Pacific Oil Engine 
Company has been awarded contracts to install 
Diesel engines in new canal boats to be used 
on the Erie Canal. Installing of these engines 
heralds the passing of the mule and the tow- 
path on the Erie Canal as a means of propelling 
boats through New York State. The plans ot 
the state include the construction of canal boats, 
250 feet long, 36 feet beam and 14 feet deep. 

The barges will be built in Duluth and the en- 
gines shipped from California. The contracts 
are for $150,000. / 

Activities in MHalifax—The Halifax Ship- 
yards, Ltd., Halifax, N. S., have two ships of 
10,500 tons each in the course of construction 

and it is expected they will be delivered next 
June. In addition, the company has a large 
amount of repair work on hand. It is also re- 
ported that the company has in prospect orders 

for the construction of five large oil tankers. 
This work would be sufficient to keep the Hali- 
fax yards, as well as thuse of the Davie Ship- 
building & Repair Company, at Lauzon, Que., 
and the Tidewater Shipbuilders, Ltd., at Three 
Rivers, Que., busy during 1921. 

Turbines Instead of Diesels to be Installed.— 
The Bethlehem Shipbuilding Corporation has 
abandoned the plan of equipping its four new 
20,000-ton ore carriers with Diesel engines. It 
has been learned that the corporation has de- 
cided to install steam turbines instead of the 
internal combustion engines. No announcement 

was made by the company of this change in de- 
cision, but it is reported that the Bethlehem 
Union plant has been ordered to start on the 
construction of the turbines for these vessels, 
two of which will be built near San Francisco, 
while two will be produced at the Sparrows 
Point plant of the Bethlehem Corporation. 

Yards Busy on Private Work, San Francisco, 
Cal.—A review of the San Francisco Bay ship- 
yard situation shows the industry here has set- 
tled down to a business-like basis. The Beth- 
lehem Shipbuilding plant has started work on 
two $5,000,000 ore carriers, which will require 
a year for completion. The Moore Shipbuilding 
Corporation has started on a 16,340-ton tanker 
for the Southern Pacific Company to be used on 

the Atlantic Coast, while four 10,000-ton vessels 
are now on the ways. The new plant of the 
Union Construction Company has started work 
on a 10,200-ton tanker for the Anglo-Saxon Pe- 
troleum Company. The yards are also busy on 
a vast amount of ship repair work. 
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To be Converted into Oil Burner.—The pres- 
ent coal-burning equipment of the Southern 

Pacific Company’s freight and passenger ship 
Momus will ve replaced by new boilers and oil- 
burning equipment early in the spring. It is 
expected that the Momus will run until April. 
Bids for the reconditioning of the ship will be 
opened in the near future. Arrangement of the 

plans and specifications have been made by Su- 

perintending Engineer A. S. Hebble of the 
Southern Pacific Company. Babcock & Wilcox 
boilers fitted with B. & W. oil burners will be 
installed in the ship and the boilers will have a 
heating surface of approximately 22,680 square 

feet and 2,250 square feet of superheating sur- 

face. 

Tanker, Oakland, Cal.—The keel for a 16,340 
deadweight ton tanker, to be built at an ap- 
proximate cost of $3,250,000, was laid last 
month at the yard of the Moore Shipbuilding 
Company for the Southern Pacific Company, 
New York. She will be 520 feet overall length, 
71 feet beam, 39 feet deep, to load to 28 feet, 
and will be fitted with Scotch boilers having 
220 pounds working pressure, to operate quad- 
tuple expansion engines. The pumping outfit 
will consist of two compound horizontal duplex 
oil pumps with a capacity of discharging 6,000 
barrels an hour. The vessel was designed by 
A. §S. Hebble, superintending engineer of the 
Southern Pacific Company, and will be built on 
the Isherwood system of longitudinal construc- 
tion. 

Reconditioning Steamers, New York.—Plans 
and specifications for extensive reconditioning 
of the steamships America and George Wash- 
ington, of the United States Mail Steamship 
Company, Inc., 45 Broadway, New York, have 
been completed preparatory to the asking for 
bids on these two ships. It is planned to put 
these steamers in first-class condition in order 
that they may compete with the very best pas- 
senger liners. While no definite figures could 
be obtained, it is understood that the work of 
putting these ships into the desired condition 
will occupy a considerable length of time and 
will cost in excess of $2,000,000. The George 
Washington is a vessel of 15,379 tons and the 
America of 13,637 tons. 

Repair Contract, Brooklyn, N. Y.—The steam- 
ship St. Louis, at one time crack transatlantic 
liner, has been sold at auction for $250,000 to 
the Anderson Company, of Montreal, Can., and 
has been taken to Erie Basin, where the Robins 
Dry Dock Company will put the ship in condi- 
tion so that she may be taken to England, where, 
it is understood, she will be placed in British 
service under the British flag. The steamer 
Narragansett, which for several years was en- 
gaged in service through Long Island Sound be- 
tween New England ports and New York, is also 
at the Robins plant undergoing reconditioning 
preparatory to being taken abroad by European 
interests. During the war the Narrangansett 
served in the English Channel. 

Fletcher Yards Busy, Hoboken, N. J.—Recon- 
ditioning of the steamship Kilpatrick, recently 
used as an army transport, has been started by 
the W. & A. Fletcher Company, to whom the 
contract was given by Stephen Stephanidis, 24 
State street, New York, who will operate the 
ship as a passenger and freight steamer, running 
between New York, Constantinople and Piraeus. 
The contract will be completed in thirty days. 
Work has also been started on extensive recon- 
ditioning of the 3,275-ton ship Suriname, of the 
United Fruit Company. This job includes, 
among other things, insulation, building up of 
the stern and a new deck house. It is expected 
she will be finished about the middle of March. 
The Fletcher Company will also recondition the 
United Fruit ship Coppename, starting the work 
in March and completing it in May. 

New Vessel Construction, New York.—Twelve 
vessels are at present in various stages of con- 
struction under the supervision of Whittelsey 
& Whittelsey, naval architects, of 17 Battery 
Place, New York City. Ten of these ships, 
three tankers and seven embarkation steamers, 
will be of concrete, for the war department, and 
are being built by the Newport Shipbuilding 
Company, Wilmington, N. C. The tankers will 
be of 3,500 tons, 300 feet long by 44 feet beam, 

by 24.6 feet depth, to be equipped with 1,500 
horsepower engines. The embarkation steamers 
will be double deck, 150 feet long, each to be 
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equipped with two 450-horsepower Winton 
Diesel engines. One steel steamer, 135 feet 

long, is being constructed for the International 
Petroleum Company of New York, to be used 
for mooring and maintenance service. A second 
steamer for the Atlantic Gulf Oil Company is 
being built by Kyle & Purdy, of City Island, 
New York. 

SHIPYARDS AND DRYDOCKS 

New Shipyard, Huntington, W. Va.—lIt is re- 

ported that J. P. Hetherington will construct a 
shipyard to build ferryboats. 

i 

Dry Dock Crane, Ogdensburg, N. Y.—The St. 
Lawrence Marine Railway Company plans to in- 
stall a 20-ton electric dry dock crane. 

Shipyard Addition, Morris Heights, New 
Yorx.—''he Consolidated Shipbuilding Corpora- 

tion will build a one-story power house at its 
works. 

Drydock, Akron, Ohio.—The State Board of 
Public Works, State House, Columbus, Ohio, 
plans to build a concrete drydock near Akron, 
involving the expenditure of about $20,000. 

Kinnear & Whitlock, State House, Columbia, 
are the engineers. 

New Building, Detroit, Mich.The Belle 
Island Boat & Engine Company, 2096 Hast Jef- 
ferson Avenue, is planning the erection of a new 
one-story factory on East Jefferson Avenue. 
The plant will be reinforced concrete and brick 
and 90 by 150 feet. 

Repair Plant Sold, San Francisco, Cal.—Ad- 
vices from San Francisco announce the acquisi- 
tion of the oldest shipsmithing establishment on 
the Pacific Coast, the firm of Muir & Symon, 
by John M. Mooney and James F. Young, both 
formerly of the Skinner & Eddy Corporation. 

Marine Railway, Havana, Cuba.—The Mun- 
son Steamship Line will build a marine railway 
for its own use at Mariel Bay, which is located 
a few miles from the port of Havana. The ma- 
rine railway will be constructed to enable, the 
company to keep its ships operating efficiently. 

Shipyard Additions, Hlizabeth, N. J.—The 
Bethlehem Shipbuilding: Corporation, Front 
Street, has plans under way for a number of 
additions to its Moore shipbuilding plant, to 
cost more than $800,000, and it is expected 
that construction will begin in the early sum- 
mer. 

New Shipyards, Buenos Aires, Arg.—aAn Ar- 
gentine company, with a capital of 50,000,000 
pesos, is being formed at Buenos Aires, Argen- 
tine, S. A., with the object of establishing ship- 
building yards at the port of Carmen de Pata- 
gonia, and constructing vessels for the European 
trade. It is reported that a local German firm 
will provide some of the capital. 

Floating Dry Dock Wanted, New York.—On 
behalf of a client, J. R. Wemlinger & Company, 
Inc., engineers, 140 Broadway, New York, is 
in the market for a floating dry dock to accom- 
modate vessels up to about 6,000 tons. This 
dry dock is to be complete with all necessary 
equipment, and delivery will be taken at any 
Atlantic or Gulf port, preferably the latter. 

New Shipyard to Be Built, Tottenville, S, I.— 
The Union Shipyards Corporation is arranging 
for the construction of a plant on property 
fronting Staten Island Sound, which will be 
used for the repair and construction of tugs, 
barges, lighters and other vessels. The com- 
pany has a tract of about eight acres and is re- 
ported to be in the market for a locomotive 

crane. 

Building Dry Dock Plant, North Bergen, 
N. J-—The Lord Dry Dock Corporation, 105 
West 40th Street, New York, has construction 
under way on its new dry docks at Woodcliffe. 
A number of buildings will also be erected, in- 
cluding machine shops, metal-working plant, 
woodworking -shops and other structures. The 
project will involve the expenditure of about 

$5,000,000. 
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Repair Base, San Diego, Cal.—After many 
months of waiting, the Navy Department has 
finally taken over the former concrete shipyard 
of the Pacific Marine & Uonstruction Company, 
and has started converting the yard into a fleet 
repair base. The base, designed to meet the re- 
quirements of the destroyer, mine sweepers, and 

other craft permanently based here, will be 
equipped with a marine railway, machine and 
woodworking shops and several concrete piers. 

Shipyard Addition, Brooklyn, N. Y.—Stephen 
Ransom, Inc., 518 Hamilton Avenue, has 
awarded a contract to the Wharton Green Com- 
pany, 37 West Thirty-ninth Street, New York, 
for the construction of a one-story machine 
shop, 120 by 160 feet, to cost about $200,000. 
The Wharton-Green Company was also awarded 
another contract by the same firm for the con- 
struction of a four-story building at its marine 
repair works. The latter building will be 80 by 

200 feet. : 

Shipyard Improvements, Chester, Pa.—Nu- 
merous improvements are contemplated by the 
management of the Chester yard of the Mer- 
chant Shipbuilding Corporation during 1921, in- 
cluding additional machine tools in six of the 
biggest shops; enlargement of shipways to take 
care of building larger hulls, and safety devices 
throughout the yard in general. Additional ma- 
chinery is contemplated for the pipe, pattern, 
joiner, blacksmith, machine and fabrication 
shops, including jib cranes and electric hoists, 
for the handling of fabricated material. 

PORT IMPROVEMENTS 

Docks, Houston, Tex.—The city is having 
plans prepared by the city engineer for remodel- 

ing the municipal cotton docks. 

Channel, Mobile, Ala.—The Chamber of Com- 
merce is interested in improving the channel at 

Bayou la Batre. Major Earl North is United 
States district engineer. : 

Docks, Etc., Amherstburg, Ont.—C. Wigel & 
Sons, River Front, plan to build a warehouse 
and new docks in connection with their flour 
mills, involying expenditure of about $40,000. 

Dredging, Miami, Fla.—The city has voted 
bonds to the amount of $100,000 to deepen the 
300-foot channel slip from 15 to 22 feet, and 
the 1,000-foot channel slip from 10 to 17 feet. 
C. W. Murray, Miami, is engineer. 

Docks, Melbourne, Australia.—Work will soon 
commence on the first part of the development 
program planned for the port of Melbourne, 
Australia. Four new docks to cost £6,000,000 
will be constructed, and six others will be con- 
structed later as required. 

Docks, Slips, Etc., Norfolk, Va.—A new 
steamship line, to be known as the Hampton 
Roads Transportation Company, has been char- 
tered under the laws of Virginia; with a capital 
of $500,000, to operate a ferry line for both 
passenger and automobiles between Willoughby 
Spit and Phoebus, Va., early in the spring. 
Plans for the building of the docks and slips 
are already out, and bids for their construction 
will soon be opened. Mr. John N. Haden, Sea- 
board building, Norfolk, Va., is president. 

GOVERNMENT WORK 

Pier, Charleston, S. C.—Specification 4363, 
the Bureau of Yards and Docks, Navy Jepart- 
ment, Washington, D. C., plans to build a rein- 

ferced concrete pier. 

Heating System, San Diego, Cal.—Specifica- 
tion 4366, the Bureau of Yards and Docks, 
Navy Department, Washington, D. C., plans to 

install a heating system. 

Refrigerating Equipment, Newport, R. I.— 

Specification 4363, the Bureau of Yards and 

Docks, Navy Department, Washington, D. C., 

plans to install a refrigerating system at the 

Naval Hospital. 
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Electric Distributing System.—Specification 

4369, the Bureau of Yards and Docks, Navy De- 

partment, Washington, D. C., plans to install an 

electric distributing system for Slips 2 and 3 at 

Philadelphia, Pa. 

Foundation for Crane Runway, New York.— 

Specification 4362, the Bureau of Yards and 

Docks, Navy Department, Washington, D. C., 

plans to build foundations for steel storage 

crane runway at New York. 

Radio Quarters, Mare Island, Cal.—Specifi- 

cation 4361, the Bureau of Yards and Docks, 

Navy Department, Washington, D. C., plans to 

puild radio quarters at Loma Point. Bids will 

be opened at the local navy yard. 

Dump Scow.—The Engineer Office, United 

States Army, Room 15, Custom House, Norfolk, 

Va., will receive sealed bids until 12 o’clock 

noon, March 15, for the purchase of Dump Scow 

No. 25. Further information on application. 

Steel Dump Scows, Pittsburgh, Pa.—The 

Dravo Contracting Company, Diamond Bank 

Building, has been awarded a contract for the 

construction of five steel dump scows by Colonel 

W. B. Ladue, Corps of Engineers, U. S. Army, 

Philadelphia, Pa. 

Steel Hull, Nashville, Tenn.—United States 

Engineer Office, War Department, Second Dis- 

trict, Custom House, Cincinnati, Ohio, has let a 

contract for constructing the steel hull for the 

snag boat Kentucky to the Nashville Bridge 

Company, Shelby avenue. The hull will cost 

$28,480. 

Stern-Wheel Boat, Pittsburgh, Pa.—The Mis- 

sissippi River Commission. First and Second 

Districts, Custom House, Memphis, Tenn., has 

let a contract for furnishing the stern-wheel 

steamboat Luther D. Griffith to J. Eichleary, Jr., 

Twentieth and Wharton streets, at a cost of 

$41,414. 

To Deepen Channel, Galveston, Tex.—United 

States Engineers, C. L. Hall assistant engineer, 

invite bids for dredging the second section of 

the Houston Ship Channel to a depth of 30 feet, 

width 150 feet. An appropriation of $1,500,000 

js recommended to complete depth to turning 

basin of 30 feet. 

Naval Base to Be Expanded, Hawaii.—Ac- 

cording to announcement made by Rear Admiral 

W. B. Shoemaker, who recently arrived at Pearl 

Harbor to take command there, the United States 

Naval Base in Hawaii is to be made capable of 

supplying and taking care of the entire Pacific 

fleet. Plans for expansion at Pearl Harbor now 

are under way. 

Shipyard Improvement, Mare Island.—The 

Bureau of Yards and Docks, Navy Department, 

Washington, D. C., is completing plans for a 

new plate and structural shape shop at the Mare 

Island Navy Yard. Bids for the foundation will 

be taken at once. A new local scrap yard to 

cost approximately $27,800, with handling 

equipment, is also included. 

Wharf, Etc., Norfolk.—The United States 

Engineers, War Department, Washington, D. C., 

has let a contract for constructing a wharf at 

Norfolk to the Raymond Concrete Pile Company, 

921 Munsey Building, Baltimore, Md., at $25,- 

462.50, and the contract for dredging the Eliza- 

beth River to the Norfolk Dredging Company, 

217 Water street, at $17,000. 

Electric Drive Equipments, Oakland, Cal. 

The Coast Guard Service has placed orders for 

four electric drive equipments for cutters, which 

will be 3,000 horsepower synchronous motor 

type. The hull for the first cutter was recently 

laid at the yard of the Union Construction Com- 
pany, which holds the contracts for the con- 

struction of all four cutters. 

Machinery and Other Equipment, South Bos- 
ton, Mass.—The Bureau of Yards and Docks, 
Navy Department, Washington, D. C., is re-is- 
ing plans for its new building at the South Bos- 
ton drydocks, to include the installation of a 
50-ton steam locomotive crane. The work is 
estimated at a cost of about $200,000, including 
machinery, and bids will soon be asked. 
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Navy Repair Contract—Announcement is 
made at Los Angeles, Cal., by Rear Admiral 
Welles, Commandant of the eleventh naval dis- 
trict, that contracts are about to be closed be- 
tween the government and a Los Angeles ship- 
building company for repairs to more than 100 
destroyers of the Pacific fleet. About $12,000,- 
000, it was stated, will be involved in these con- 

tracts. 

NEW INCORPORATIONS 

Ambrose Lighterage & Transportation Com- 
pany, Inc., 95 Booraem Avenue, Jersey City, 
N. J., has been incorporated with a capital of 
$200,000, to conduct a freighting, lighterage and 
transportation business. 

Hampton Roads ‘Transportation Company, 
Seaboard Building, Norfolk, Va. Capital, $500,- 
000, with John N. Haden, president: W. B. 
Baldwin, treasurer; J. C. Dabney, secretary. 

Fred E. Jones Dredging Company, Wilming- 
ton, Del. Capital, $250,000, to conduct river 

and harbor improvements. 

Matthew Addy Steamship Commerce Corpora- 
tion, Cleveland, Ohio, has changed its name to 
the Delaware Steamship & Commerce Corpora- 

tion. 

Miraflores Steamship Corporation, Dover, 
Del., has been incorporated with a capital of 

$650,000, to engage in ocean commerce. 

New York-New England & Pennsylvania 
Lighterage Company, Inc., Wilmington, Del. 
Capital, $100,000, to purchase, charter, hire, 
operate, own, lease and dispose of vessels, ships 

and boats. 

St. Mary Steamship Corporation Dover, Del. 
Capital, $650,000, to engage in ocean commerce. 

Universal Ship Supply Company, 129 Taze- 
well Street, has been organized, with J. Garzia, 
president; J. Larrasquiru, vice-president; 12) 

Astarbi, secretary-treasurer, and capitalized at 
$50,000. 

The Mallory Diesel Electric Corporation, 
Dover, Del., has been incorporated with a capital 

of $100,000 to carry on a business of electrical 

and matine engineers. _ 

The Keeler Transportation Line, Ine., New 
York, N. Y., has been incorporated with a cap- 
ital of $500,000 for navigation, by E. A. Keeler, 
Shore Road, Whitestone, L. I. 

Parkersburg Dry Docks Company, Wilming- 

ton, Del., was incorporated with a capital of 
$800,000 to build and do a general towing and 
river shipping business. 

North American Steamship Company, Boston, 

Mass.; capital, $250,000. 

Barr Shipping Corporation, Wilmington, Del., 
to build, own and operate boats; capital, 

$900,000. 

East Coast Steamship Lines, Inc., Wilming- 

ton, Del., to build, own and operate boats; cap- 

ital, $500,000. 

Cox’s Shipping Agency, Inc., Dover, Del., a 

general ship brokerage business; capital, 

$100,000. 

Atlantic, Gulf & Mediterranean Steamship 

Corporation, Manhattan, navigation; capital, 

$100,000; incorporated by M. Finkelstein, 341 

Stone Avenue, Brooklyn, N. Y. 

Betts Lighterage & Wrecking Company, Bos- 

ton, Mass.; capital, $100,000. 
American Maritime Company, Boston, Mass., 

buying and selling vessels; capital, $50,000. 

R. S. Brine Transportation Company, Boston, 

Mass., transportation and construction; capital, 

$400,000. 

Warren Export Coal Company, incorporated 

under the laws of Delaware to do a general ex- 

port business in cargo and bunker coal. DaVWieAt 

Harriman, New York, has been elected chair- 

man of the board. 

The Baltimore Derrick & Salvage Corpora- 

tion, Dover. Del., was incorporated with a cap- 

ital of $300,000, to own and operate machinery 

for salvaging, by Louis E. Broom, Jr., Baltimore, 

Md.: James F. Mcleod, Ridgewood, N. J.; 
Ralph E. Chapman, Brooklyn, N. Y. 

The William Donovan Steamship Company has 
been formed at Aberdeen, Wash., with a capital 

of $190,000. 

FOREIGN ACTIVITIES 

To Improve Harbor.—The government of 

Brazil has provided an appropriation for harbor 
improvements at Pernambuco, according to re- 

cent reports. 

Quay Extension.—R. W. Hawthorne, Leslie 
& Company, Ltd., have decided to make a quay 
extension of reinforced concrete to their Heb- 
burn-on-Tyne shipyard. It will be 200 feet 
long and 40° feet wide. 

Building Canals.—According to recent reports, 

the Ministry of Public Works of the Polish 
Government is constructing two canals; one of 
these is a circulatory canal located near War- 
saw, and the other is being constructed in West 

Galicia. 

Steamship Service——The government of Hol- 
land introduced a bill into parliament to au- 
thorize during a period of five years an annual 
advance of approximately $291,665 for the sup- 
port of direct steamship service between Holland 
and South Africa. 4 

Graving Docks.—The formation of the Nether- 
lands Dock Company at Amsterdam by a num- 
ber of Dutch shipping companies and Amster- 
dam banks is announced. A site of 60 acres has 
been bought. Three graving docks (constructed 
in reinforced concrete) will be constructed for 
holding ships of 30,000, 16,000 and 13,000 tons, 

respectively. 

Harbor Work Planned.—Three plans have 
been presented to the government of Barbados 
for harbor improvements by an expert who re- 
cently visited the colony for that purpose. The 
expenditure involved reaches from £40,000 
($140,000 at the present rate of exchange) to 
£200,000 ($700,000). Wharfage for sailing 

vessels and basins for lighters are the chief re- 
quirements. It is reported that the authorities 
favor the £200,000 plan. 

Barges to Be Converted into Tankers.—Five 
barges, each 240 feet long, which were bought 
from the government by an English firm, have 
been brought from the Rhine to Leith and are 
being converted into oil tankers by Messrs. 
Henry Robb, Ltd., England. These barges will 
carry from 1,000 to 1,500 tons of oil and are 

to be used for supplying oil to oil-burning ships 
on the Thames. The work will require three or 
four months for completion. 

Zanzibar Harbor Improvements.—The im- 
provement works for Zanzibar harbor, East 
Africa, will cost, according to original estimates, 
£250,000 (or approximately $875,000 at the 
present rate of exchange). The scheme includes 
the reclamation of.about 20 acres of land on 
Malindi Spit, near town. A concrete wharf, 
1,300 feet in length, and a minimum low tide 

depth of water of 30 feet are included in the 
plans, and it is intended to install modern 
equipment of all kinds, including electric cranes. 

Contract Awards.—According to the Danzig 
Journal, Der Osten, the Danziger Werft has 
been awarded a contract for reconditioning the 
four ex-German merchant vessels, which under 
the terms of the Peace Treaty are to be repaired 
by Germany. These vessels, which during the 
war were lying in South American harbors, are 
now being brought to Danzig from there. Three 
of the vessels have a displacement of 8,000 
tons and one is of 18,000 tons. It is expected 
that work will start on them immediately. 

New Steamer.—The steamer Vanellus, recent- 
ly completed by Swan-Hvnter & Wigham, Rich- 
ardson, Ltd., at their Southwick shipyards, 
Sunderland, to the order of the Cork Steamship 
Company, L‘d., of London, and which is in- 
tended for the service carried on by that com- 
pany between Manchester, Liverpool and Dutch 
and Belgian ports, has been turned over to her 
owners after 2 successful trial trip. The steamer 
is 290 feet long and is designed to carry over 

8,100 tons deadweight on a light draft of water. 

Lloyd’s Figures.—According to returns com- 
piled by Lloyd’s Register, which take into ac- 
count only vessels of 100 tons gross and up- 

wards, there were 921 merchant vessels of 
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3,708,916 gross tons under construction in the 
United Kingdom at the close of the three months 
ended December 31, 1920. In September, 1920, 
the corresponding figures were 961 vessels of 
8,731,098 gross tons. The present figures in- 
clude sixty-four steamers and motor vessels of 
422,553 gross tons, which are intended to carry 

43] in bulk. ) 

Largest Argentine Merchant Ship.—aA vessel, 
which will be the largest ocean-going merchant 
steamer owned in the Argentine Republic, is be- 
ing built by the Ailsa Shipbuilding Company, 
Ltd., at Troon, for the Sociedad Anonima Im- 
pertadora y Exportadora de la Patagonia. This 
vessel will be named Jose Mendenez in honor 
of the company’s first president. She will be 
345 feet in length and have a speed of 14 knots. 
Accommodations will be provided for 200 first- 
class and over 300 third-class passengers. The 
vessel is intended for service between Buenos 

Aires and Patagonia. 

Cunard Company Active——The Cunard Com- 
pany proposes to build twenty-three new vessels 
this year, giving a total tonnage of over 300,000. 
These vessels are to be smaller and swifter than 
those already owned by that company, and six 
of the new liners will be of 15,000 tons. The 
firms who have secured these contracts are 

Vickers, Ltd., of Barrow-in-Furness; Swan, 
Hunter & Wigham Richardson, Ltd., of Walls- 

end-on-Tyne; William Beardmore & Sons, Ltd., 

of Glasgow; John Brown & Company, Ltd., of 
Glasgow; Cammell, Laird & Company, Ltd., of 
Birkenhead; Armstrong, Whitworth & Com- 
pany, Ltd., of Elswick, and Hawthorne, Leslie 

& Company, Ltd., of Jarrow-on-Tyne. 

New Shipyard.—The new shipyard of the So- 
ciete Normande de Construction Navales at Har- 
fleur, France, is nearing completion. This yard 
is on the north side of the Tancarville Dock 
and consists of three building berths of 7,000 

tons capacity and a launching basin, and a 
fourth berth is under construction, to be fin- 
ished later in the year. The company has con- 
tracts for eleven ships, eight of which have 
been ordered by the Bureau National des Char- 
bons, and are to be of 6,500 tons each, while 
the remaining three will be of 6,800 tons each. 
The Societe Navale de 1’Ouest have placed an 
order with the Chantiers Navales Francais for 
an oil tanker of 11,000 tons to be propelled by 
turbines of 3,000 horsepower, and it is expected 
that the construction of this vessel will begin 

immediately. 

Colonial Program.—A program which would 
involve an outlay of 3,000,000,000 francs— 
2,000,000,000 for railroads, 400,000,000 for 

ports, and 400,000,000 for improving other wa- 

terways and irrigation, 150,000,000 for medical 
service and 10,000,000 for wireless installation 

—is suggested for development in the colonies, 
by M. Sarraut, minister to the colonies, accord- 
ing to advices received by the Bankers Trust 
Company of New York from its French informa- 

“tion service. It is stated that twenty-five new 
French companies have been organized for de- 

velopment of France’s colonial wealth, the cap- 
ital of these companies ranging from 50,000 

frances’ to 75,000,000 frances. Specific aims of 
the new corporations are general trade and ex- 
ploitation of forests, fisheries, oi] and cotton in- 
dustries and improved navigation and transpor- 

tation. 

German Shipbuilding—Some idea of extent 
to which German shipbuilding has revived may 
be gathered from the fact that in Hamburg 
yards alone there are twenty-eight vessels under 
construction at the present time, while in addi- 
tion to these contracts have been placed for 
fourteen others. ‘The Blohm & Voss yards have 
four steamers under construction for the Woer- 
mann Line, and seven for the Deutsch-Austra- 
lische Dampfschiff Ges.; the Elbeschiffwerft has 
three vessels under construction; the Deutsche 
Werft is building sixteen vessels, two for Dutch 
account, six for the Hamburg-American Juine, 
and eight for private account. The Reiherstieg 

Schiffswerft is building two vessels for the firm 
of A. Kirsten; the Vulkan works has two for 
the Deutsche Australische Dampfschiffahrts 
Ges., and three for the German Levant Line. 
The size of the vessels ranges between 5,000 

and 10,000 tons. 
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TRADE PUBLICATIONS 

Tube Cleaner and Soot Blower.—A pamphlet 
containing a short description of the ‘‘Supe- 
rior’’ boiler tube cleaner and soot blower manu- 

factured by the Superior Engineering Company, 
New York, has recently been issued. 

Davidson Steam Pumps.—Marine pumps, con- 
densers, ash ejectors, and evaporators are de- 
scribed in specification form in catalogue ‘‘B’’ 
issued by the M. T. Davidson Company, New 
York City. A special section is devoted to de- 
tails of the Davidson improved valve motion for 
operation without lubrication in pumps under 
high steam pressure. 

' 

Oil Driving Compressors.—Bulletin No. 607 
contains a description and various applications 
of oil-driyven compressors manufactured by the 
Chicago Pneumatic Tool Company, Chicago, Ill. 
These machines are built in both stationary and 
portable types. The pamphlet also contains a 
comparison of the operating costs of oil and 
steam-driven compressors. 

Rope Schedules.—Users of rope will find val- 
uable data in the new all-manila rope schedules 
recently prepared by the Whitlock Cordage Com- 
pany, New York. The schedules are mounted in 
convenient form for reference use. The same 
information, together with a complete illustrated 
story of Whitlock products, is contained in a 
catalogue issued with the schedule cards. 

Development of Electricity in the Marine 
Field.—A booklet recently published by the Cut- 
ler Hammer Manufacturing Company, Milwau- 

kee, Wis., teJls in brief the story of the evyo- 
lution of the engine-propelled ship. The re- 
quirements peculiar to electric control of ships 
are discussed and a description of eletcric con- 
trol of auxiliaries on the motorship ‘‘Solitaire’’ 
is given, 

R. & D. System for Bunker Oil.—A general 
description of the Row & Davis, Engineers, Inc., 
New York; system for handling bunker oil from 

storage in the inner bottom tanks of a vessel is 
contained in a catalogue issued by this company. 
The system applies forced cireulation to the 
bunker oil, reliquidizes all the oil in the bunkers 
and preserves the full fuel value of the oil. An 
outline of the operating costs of the system is 
also given. 

C-H Brakes.—Electrically operated brakes are 
described and. illustrated in a booklet published 
by the Cutler Hammer Manufacturing Company, 
Milwaukee, Wis. The booklet discusses shoe 
brakes for both direct and alternating current 
service. Tables of dimensions and ratings for 
each type of brake are given as well as an ex- 
planation of the calculations for determining 
the correct size of brake for any installation. 
Illustrations are shown of brakes applied to 

eranes, hoists, elevators and other machines. 

Submarine Signalling.—The construction and 
operation of standard receiving apparatus of 
the Submarine Signal Company, Boston, Mass., 
for receiving signals transmitted through water 
are described in a bulletin published by this 
company. The system consists of receiving 
tanks filled with water or other suitable fluid 
placed inside a ship. The sounds coming 
through the water are picked up in the tank by 
microphones. The signal system utilizing the 

Fessenden oscillator for both sending and re- 
ceiving under water signals is also fully de- 
seribed. 

The Cooling of Quenching Oil in the Heat 
Treatment of Steel—The Griscom-Russell Com- 
pany, New York City, has published an illus- 
trated booklet describing the necessity for heat 
treatment of steel, the various quenching me- 
diums and systems commonly used, the advan- 
tages of continuous circulation of the medium 
and the adaptability of the multi-whirl cooler to 
the cooling of quenching oil. Typical installa- 
tions showing the layout of the piping are given 
together with recommendations for the proper 
size and number of coolers to meet special re- 
quirements. 
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Fig. 1—United States Battleship Tennessee, America’s Latest Superdreadnought 

Propelling Machinery of the U. S. S. Tennessee 
Latest American Battleship Driven by Electricity Generated in Westinghouse 

Turbine Generators Delivering 40,000 Horsepower 

INCE the U.S. S. Tennessee is the first battleship to be 
S designed specifically for steam-electric propulsion (the 
New Mexico having been originally intended for turbine 
drive), her propelling equipment is of special interest. The 
general arrangement of her machinery is as follows: 

Each turbine generator unit with its exciters is located in 
a separate watertight compartment, and its condensers, pumps, 
air ejectors and other auxiliaries in a compartment below. 
The four propeller motors occupy three watertight compart- 
ments in the stern, the two inboard motors being in one, and 
an outboard motor in each of the other two. No other ap- 
paratus is in the motor compartments. The control room 
from which all of this machinery is controlled is also separate 
and watertight, and is aft of the turbines and forward of the 
two inboard motors. 

TURBINES 
Each turbine generator unit consists of a single Westing- 

house steam turbine directly connected to a 3-phase alternat- 
ing current generator, rated at 15,000 KVA for continuous 
operation and delivering 3,400-volt, 36-cycle current, at full 
speed. . 

The turbines are of the impulse and reaction type, and per- 

mit the complete expansion of the steam in each cylinder. 
They are designed to take steam at 250 pounds gage pressure 
at the throttle, 50 degrees superheat, and 28% inches vacuum. 
The steam, on entering the turbine, is first expanded in a set 
of nozzles, and then passes through a 2-row impulse wheel 
and through a high pressure reaction stage. It then divides, 
and the two parts pass through low pressure reaction blading 
on opposite ends of the rotor, and exhaust into the condenser. 

The speed of the turbine can be varied over a range of 
from 1,500 to 2,200 revolutions per minute by means of a 
manually operated governor. This governor is of the centrif- 
ugal type, but instead of being loaded by means of a spring, 
it is loaded by hydraulic pressure, the fluid being oil. The 
pressure of this oil is regulated by a valve in the control 
rocm, so that the turbine speed can be controlled at will from 
this point. The speed of the turbine depends upon the set- 
ting of this valve and will remain constant for a given setting 
regardless of the load. 

The turbine has also an overspeed governor which will 
automatically shut it down in case of excessive speed. This 
governor can be manually operated at the turbine or by a wire 
pull from the control room. 
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The main generators, which are of Westinghouse make, are 
similar in design and construction to those used on land, ex- 
cept that special precautions have been taken to protect the 
windings from salt and moisture. ‘The insulation is of the 
best known materials and is applied by thoroughly tried 
methods. Each coil was insulated by the vacuum and pres- 
sure method and then given several treatments of varnish and 
baked after each treatment. On completion, the entire wind- 
ing was varnished and baked. 

GENERATORS 

Ventilating air is blown through the stator coils by means 
of blowers mounted on the rotors, which provide sufficient air 
to keep the windings cool, under any condition. The air is 
drawn in at the bottom of the end bell, is forced axially 
through the machine and is discharged radially through an 
opening in the top of the frame to ducts leading to the deck. 

The rotor is of the totally closed type and is not ventilated 
internally. It is connected to the turbine by means of a 
flexible coupling which is enclosed in the bearing housing be- 
tween the two machines. c 

The bearings of both the turbines and the generators are . 
lubricated by oil under pressure from motor-driven rotary 
pumps. Should these pumps fail, similar pumps driven by 
steam turbines immediately start up automatically, so that no 
break will occur in the oil supply. Oil for the hydraulic 
governor is supplied from the same source. 

AUXILIARY TURBINE GENERATORS 

In each engine room there are three 300-kilowatt direct cur- 
rent turbine-generators, which supply current for light, for 
operating the various motor driven auxiliary machines 
throughout the ship, and for exciting the generator fields. 

The current for exciting the generator fields is automatic- 
ally controlled by a small motor generator “booster” set in 
each engine room. ‘The motor of this set is driven by power 

Fig. 2—One of the Four 8,000-Horsepower Propeller Motors 
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from the auxiliary tur- 
bine generators, and 
the generator of the set 
bucks or boosts the 
voltage of the field cur- 
rent to the value best 
suited to given oper- 
ating conditions. 

Pumps 
The main and aux- 

iliary condensate and 
circulating pumps, as 
well as the oil cooler 
circulating pumps, are 
motor driven. The 
vacuum is normally 
maintained by air 
ejectors, but as this 
is the first use of air 
ejectors for main con- 
densers on a battleship, 
steam driven air pumps 
are also installed. 

The four propeller motors are of the Westinghouse induc- 
tion type, and each is rated at 8,375 horsepower at its maxi- 
mum speed. 

Fig. 3—Main Switch Aisle 

THE PROPELLER Motors 

In order to provide two speed ranges, each motor can be 
connected so as to provide either 24 or 36 poles. The pri- 
mary, or stator, has two independent windings, one for each 
pole arrangement; while the secondary, or rotor, has a single 
winding, with cross connections, which forms a polar winding 
terminating in three slip rings with the 24-pole arrangement, 
and a squirrel cage winding with the 36-pole arrangement. 

The motors are operated at their lowest speed by connect- 
ing them for 36 poles and supplying them with power from 
the main generators operated at their lowest speed, so that 
for a ship speed of 10 knots, the motor speed is 78 revolutions 
per minute, and the generator speed is 1,430 revolutions per 
minute. To increase this speed the speed of the generators 
is increased, and at the maximum generator speed the motor 
speed is 118 revolutions per minute and the ship speed 15 
knots. To still further increase the ship speed, the motors 
are connected for their 24-pole winding, and by again vary- 
ing the generator speed, a range of motor speeds of from 
118 to 180 revolutions per minute is obtained, and the speed 
of the ship is increased from 15 knots to maximum. One tur- 
bine generator gives sufficient power up to about 17 knots, 
while above that speed both are required. This arrange- 
ment gives a wide speed range, and at the same time makes 
it possible to obtain efficient operation of the turbines for 
both low cruising speeds and full speeds. 

The construction of the motors follows standard land prac- 
tice, with special insulation similar to that of the generator 
windings. The frames are of the self-contained type, with 
bearings supported by brackets, and the whole weight of 
130,000 pounds is borne by feet cast integral with the frame. 
The bearings and bearing housings are readily adjustable 
by means of jack screws in the brackets, and are lubricated 
by oil under pressure. 

The motors are ventilated by means of duplicate motor 
driven exhaust blowers mounted on top of each motor. Each 
blower has a capacity of 12,500 cubic feet of air a minute, 
and draws air through the cores and windings, and discharges 
it into ducts to the deck. These blowers are assisted by fan 
vanes on the rotors of the main motors, which can supply 
sufficient air to permit the motors to be operated at full load 
for short periods even if the exhaust blowers fail. 

A small direct current motor is geared through a clutch 
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to each propeller shaft and is used to turn the motor rotor 
and the propeller slowly for inspection or repair. 

THE CONTROL Room 

All of the apparatus necessary for controlling the propel- 
ling machinery is located in the control room. The switches 
are mechanically operated by means of levers, which are ar- 
ranged in a row down the center of the room. All of these 
levers are mechanically interlocked so that it is impossible to 
close or open wrong switches. Facing these levers, in plain 
sight of the operators, is a set of meters giving full informa- 
tion as to the operation of the machinery and the condition 
of the various circuits. 

All of the switches handling the main high-voltage current 
are of the oil break type and are capable of being opened 
safely under full load and voltage, although normally they 
will not be so opened. The majority of the switches are 
located in a structure in front of the control board, where 
they are fully safeguarded with covers but are easily access- 
ible. A special device has been built by means of which the 
oil tanks of the switches can be easily lowered so as to ex- 
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pose the contacts. A system of electrical interlocks and dis- 
connecting devices protects the men against possibility of 
faulty operation, and also makes it possible to render safe 
for inspection the circuits of any one or two motors while 
the others are in operation. 

The rheostats, used in bringing the motors up to speed 
when their 24-pole windings are in use, are of the liquid type 
and are located in the control room behind the control levers. 
In this type of rheostat, the resistance of the circuit is varied 
by raising or lowering the level of a solution of sodium car- 
bonate in which electrodes, connected with the leads from 
the motor secondary circuits, are immersed. 

The switches are arranged so that either generator can oper- 
ate any or all of the motors, and so that the port and the 
starboard motors can be run in opposite directions, if desired. 
When both generators are used, each drives two motors, and 
the two systems are independent. 

All of the main turbines, generators, motors, and control 
equipment, the auxiliary turbo generators, air ejectors, cir- 
culating and condensate pumps, and the motors for operating 
the steering gear and deck winches were manufactured by 
the Westinghouse Electric & Manufacturing Company. 

Submarine S=48 Launched at Bridgeport 

HE submarine S-48 was launched at the yard of the 
Lake Torpedo Boat Company at Bridgeport, Conn., 

on February 26. The vessel was christened by Princess Toc- 
comwas, a lineal descendent of Uncas I of the Mohican tribe 
of Indians, in full Indian regalia. After the launching, the 
Princess and her party were presented with a miniature sub- 
marine by P. B. Brill, general manager of the Lake Tor- 
pedo Boat Company. 

The S-48 is the first of a group of ten vessels, the design 
of which embodies the latest developments in submarine con- 
struction and, as a result of a delay in awarding the contract 
until 1919, it contains many improvements over the original 
“S” type. In order to accommodate the new features the 
length and displacement of the vessel were increased over the: 

The principal dimensions are as follows: 

250 feet 
22 feet 
13 feet 6 inches 

She has a displacement of 993 tons; has the double hull 
type of construction for one-half length amidships; the for- 
ward and after hull portions being of single hull type and the 
vessel is designed to submerge to a depth of 200 feet with 
safety. 

Four 21-inch torpedo tubes are installed in the bow and 
one 21-inch torpedo tube in the stern. A four-inch, fifty- 
caliber gun will be located on the deck forward of the con- 
ning tower, a special hatch being fitted to provide access for 
the gun crew to reach the gun. Three periscopes will be fitted, 

original design. 

Length overall 
The S-48 Going Down the Ways 

one vf which has its eye piece in the conning tower and is 
arranged with a platform which rides up and down with the 
periscope. 

The vessel will be propelled on the surface by two Diesel 
engines of 950 brake horsepower. The vessel has twin screws, 
each engine driving its own propeller, When the vessel is 
submerged propulsion is obtained by two powerful electric 
motors. 

A submersible radio apparatus is to be fitted which is de- 
signed to work when the vessel is submerged or running on 
the surface. Submarine coils will be installed for receiving 
radio messages when submerged. 

United States Submarine S-48 Afloat After Launching 



Scout Cruiser Omaha, Starboard Bow, After Launching, December 14, 1920 

| Our New Scout Cruisers 
BY LIEUTENANT COMMANDER D. F. DUCEY, U. S. N. 

In December of last year, there were launched at the Tacoma plant of the Todd 
‘Dry Dock and Construction Corporation the first two of ten light cruisers 

These were the Omaha and Cin the oslo eight are the ihe United States Navy. 

s building for 

Milwaukee, Raleigh, Detroit, Richmond, Concord, Trenton, Marblehead and Memphis. 
One of the latter is building at Tacoma, two are under construction at the Fore River 
Plant of the Bethlehem Shipbuilding Corporation, Ltd., and five at the Philadelphia 
yard of Wm. Cramp & Sons Ship & 

Wwe the hull construction and armament of our new 

scout cruisers embody many features that are new 

and undoubtedly of much interest, the purpose of this article 

is to deal primarily with the main propelling units installed 

within the machinery spaces, only such mention being made 

of auxiliary umits, as ice machines, etc., as will lead to a 

clearer understanding of the layout in general. 

These vessels, di splacing 7,100 tons, have an overall length 

of 555 feet, on extreme breadth of 55 feet 4 inches and 
a mean draft of 13 feet 6 
inches. At full power, a 
speed of 35 knots with a cor- 
responding horsepower of 
90,000 is expected. This 
0,000 horsepower is di- 

vided among four shaits, 
each shaft being driven 
through gearing by a com- 
bination of turbines that 
provides the requisite speeds 
ahead and astern in the most 
economical manner. 

The main turbines with 
their necessary auxiliaries are 
located in two watertight 
compartments. The necessary 
steam is supplied by twelve 
express type boilers located 
in four watertight compart- Scout Cruiser Omaha Launching 

Engine Building Company. 

ments. These boilers are fitted for the use ef fuel oil only. 
The boiler auxiliaries, with the exception of the main feed 
pumps, are located in the firerooms, 

MACHINERY ARRANGEMENT 

The general arrangement of engineer compartments, from 
forward aft, is as follows: Number one firéroom, number 
two fireroom, number one engine room, number three fireroom, 
number four fireroom and number two engine room. ‘The 

two outboard propellers are 
driven from number one 
engine room and the two 

two engine room. 
‘The main units of the in- 

dividual vessels, while gen- 
erally alike in arrangemeni, 
differ in details, the units be- 
ing supplied by different 
firms. The vessels building 
at Tacoma will be equipped 
with Westinghouse turbines 
and Westinghouse gears; the 
Cramp vessels with Parsons 
turbines and DeLaval gears; 

and the Fore River vessels 
with Curtis turbines and 
Falk gears. 

Cradle, Starboard Bow The Westinghouse ar- 

inboard shafts from number 
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rangement consists of four 22,500 horsepower cross com- 
pound Westinghouse turbines, the high and the low pressure 
elements being in separate casings; the low pressure casing 
contains the backing turbine, the cruising turbines are 
separate. A detailed description of these units having been 
published in the February issue of MARINE ENGINEERING, 
page 121, further details are omitted. 

The Cramp installation consists of the usual Parsons com- 
bination, one high pressure turbine and one low pressure tur- 
bine connected through gearing to 
each shaft. The astern turbine is 
carried in the low pressure casing. 
There are two cruising turbines 
connected through gearing to one 
port and one starboard shaft. The 
shafts of the cruising gear wheels 
are fitted with power clutches. 
When operating on the cruising 
combination, a speed of over 15 
knots is required. For cruising 
speeds, steam is admitted into the 
cruising turbine and thence through.. 
the cruising stages of the high 
pressure turbines in the same com- 
partment. The cruising and high 
pressure turbines are direct flow, 
while the low pressure turbines are of the double flow type. 

with in construction. 

The Fore River installation is similar to that adopted for * 
destroyers and consists of Curtis turbines, one high and one 
intermediate pressure turbine in series and one double flow 
low pressure turbine connected by gearing to each main shaft. 
As in the other installations, the astern turbine is in the same 
casing as the low pressure turbine; there are no cruising tur- 
bines. In order to obtain the equivalent economy that would 
exist were cruising turbines installed, recourse is had to fit- 
ting special nozzles on the steam chests of the high pressure 
turbines. 

BEARINGS 

In all types of turbines installed necessary connections for 
utilizing the excess auxiliary exhaust are installed, as like- 
wise the latest and most approved methods for checking and 
adjusting clearances. 

The unbalanced steam thrust of the turbines will be taken 

ve “S 
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The new scout cruisers, with their tre- 
mendous horsepower, their high speed and 
sea keeping qualities, represent a type 
unique in the floating world. 
it is considered that in these 7,100-ton hulls, 
drawing less than fourteen feet of water, 
there is contained machinery that will de- 
velop over 90,000 horsepower, a power 
equal to that of four modern destroyers, 
one familiar with modern ship construc- 
tion can well understand the difficulties met 
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by thrust bearings of the pivoted segmental Kingsbury type. 
The propeller thrust will be taken by similar bearings located 
at the ends of the main reduction gear casings. The spring 
bearings are of the self-alining, self-oiling, water cooled type. 
The thrust bearings and main bearings will be lubricated un- 
der pressure. 

PROPELLERS 
The propellers, which will be cast solid, are approximately 

eleven feet in diameter, with a pitch of twelve feet and a 
projected area ratio of 0.60. At 
full power, they will make about 
four hundred revolutions. 

REDUCTION GEARING 
The speed reduction gears, 

which are the largest yet installed 
in our service, are of the toothed 
gear type, the two driving pinions 
on each unit meshing directly 
with the gears. The speed re- 
duction ratio varies from 6.3 to 
1 to 7 to 1 on the various types 
and is effected in a single step. 
Both pinions and gear wheels are 
of the double helical type, the pitch 
and teeth angles varying with the 

types. Where considered necessary, the teeth are thinned and 
chamfered. 

And when 

BOILERS 
Five vessels have Yarrow and five (Cramps) have White 

Forster boilers, twelve to a vessel, with an aggregate heating 
surface of 90,000 square feet. The furnace volume is ap- 
proximately 800 cubic feet and the working pressure 265 
pounds gage. The boilers are equipped for burning fuel oil 
only and are capable of supplying an excess of steam. 

FuEL Ort BurniING APPARATUS 

The fuel oil burning apparatus for the Bethlehem vessels 
will be of the Bethlehem type, nine registers, complete with 
atomizers, to a boiler. These nine registers are capable of 
burning approximately eleven thousand pounds of oil per 
hour. The Cramp vessels will be fitted with Bureau of En- 
gineering type forced draft registers and atomizers, fourteen 
registers to a boiler. The Todd vessels will be equipped 

One of the Main Propelling Units of the Omaha 



270 

with the Babcock and Wilcox ‘‘Lodi” type register and atom- 
izer, six to a boiler, each register being capable of burning 
two thousand pounds of oil per hour. 

This last mentioned atomizing apparatus is at least three 
times the capacity of any yet used on board ship and is the 
forerunner of what is hoped to be a development of con- 
siderable importance in the fuel oil burning field. Some idea 
of the capacity of these registers may be obtained when it is 
considered that one of them will burn in one hour the equiva- 
lent of the amount of coal a house owner uses in a month. 

AIR SUPPLY 

In order to supply air to support the existing high rates 
of combustion, twelve turbine driven forced draft blowers 
are installed in each vessel. ‘The closed fireroom system will 
be used, three blowers to a fireroom. Each blower will be 
capable of supplying fifty thousand cubic feet of air at a 
pressure of seven and one-half inches of water. The steam 
consumption of these twelve blowers will amount to over 
seventy thousand pounds per hour. 

FureL O1t STOWAGE 

The fuel (only oil will be carried) will be stored in tanks 
located forward and aft of the engineer compartments. Pro- 
vision is made for fueling both in port and at sea and for 
supplying smaller craft. Each tank is fitted with heating 
coils, suction and discharge piping and drains, and the whole 
is so piped that any tank can be used as a supply to any 
boiler. Tank clinometers, air vents and other safety appara- 
tus will be installed. 

CONDENSER AND VACUUM APPARATUS 

Each combination of main units will have its own main 
condenser, each condenser having a cooling surface of ap- 
proximately eleven thousand square feet. “These condensers 
will be connected directly, via the exhaust trunks, to the main 
low pressure units, other connections being made as necessary 
for the auxiliary exhaust and drain lines, ete. 

The circulating water for each condenser is supplied by a 
steam driven, water balanced centrifugal pump having a 
capacity of eleven thousand gallons per minute. For high 
speeds, scoops are fitted, the pumps being used only in port 
and when maneuvering. 

To maintain the required vacuum of about twenty-nine 
inches, air ejectors, air separators and turbine driven centrif- 

ugal condensate pumps, with a capacity of five hundred thou- 
sand pounds of condensate per hour at a head of sixty-five 
feet, will be fitted. Each unit is duplicated and so intercon- 

nected as to permit of it-being used on either condenser in 
any one engine room. Five of the vessels will be so fitted 
and the other five will be equipped with the ordinary type air 
pumps and augmentors (the Parsons system). 

There will be two auxiliary condensers, one in each engine 
room, each having a cooling surface of one thousand square 
feet. These are capable of handling the exhaust in port. 
The air pump is of the single cylinder double acting type, 
and the circulating pump of the centrifugal type. 

Pumps 

Each vessel will be equipped with four main feed pumps; 
these pumps will be in the engine rcoms and will ordinarily 
supply water to the boilers. They will be of the centrifugal 
type, turbine driven, having a capacity of six hundred gal- 
lons per minute at three hundred and ninety-eight pounds dis- 
charge head. As a standby, and when it is not necessary to 
use these pumps, four reciprocating auxiliary feed pumps 
are provided in the firerooms. 

Adequate pumps for the drainage of the varicus com- 
partments, the handling of fresh water and for use in con- 
nection with the distilling plant and ice machines are 
provided. 
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LUBRICATION 

Lubrication of the main units is provided for by eight 
reciprocating pumps. As the closed system is used, the oil 
is supplied under pressure. Oil coolers, strainers and regu- 
lating valves are provided to insure a proper distribution of 
the oil at the requisite temperatures. The systems are pro- 
vided with automatic alarms that operate when the oil pres- ° 
sure falls below a predetermined setting. 

DISTILLING PLANT 

The evaporators, distilling condensers and attendant auxil- 
iaries are located in a separate compartment outside the en- 
gine room spaces. There will be four evaporators of the sub- 
merged coil type, seven vessels having the Reilly type and 
three vessels having the Schutte-Koerting type. The feed 
heaters and distilling condensers will be of a corresponding 
type. 

These evaporators will have a capacity of twenty-five 
thousand gallons per day and can be operated in either single 

Type of Oil-Burning Apparatus Used on the Omaha 

er double effect. They will provide sufficient water supply 
to the boilers for steaming purposes, and drinking and wash- 
ing water for the crew. 

Ice MACHINES 

In the same compartment with the evaporators will be two 
2-ton ice machines. These will provide refrigeration for the 
cold storage rooms, where the fresh meats and vegetables are 
carried, will cool the drinking water in the scuttle-butts and 
will be connected up for freezing ice cream in such quantity 
that all the crew can be supplied at one time. 

The ice making cabinets have a capacity of five hundred 
pounds a day. Five vessels will have Johns-Manville Audiff- 
ren-Singrum machines, and five vessels will be equipped with 
Clothel machines. 

GENERATORS 

On five vessels there are installed in each machinery space, 
on a dynamo flat, one 100 kilowatt and one 50 kilowatt, 125 
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volt direct current, turbo-generator sets. The 100-kilowatt 
units consist of a three-stage horizontal Curtis steam turbine 
running at approximately 3,600 revolutions per minute, at 
rated capacity, driving a General Electric Company com- 
pound wound generator running at 1,200 revolutions per 
minute, through a Poole turbo three to one reduction gearing; 
the three units being mounted on a common bedplate. The 
50-kilowatt units consist of a two-stage horizontal Curtis 
steam turbine running at approximately 3,600 revolutions per 
minute, and direct connected to a General Electric compound 
wound generator; both units mounted on a common bedplate. 

The turbines of both units are designed to operate under 
normal steam conditions of 250 pounds gage, with maximum 
steam conditions of 275 pounds gage and to normally ex- 
haust against 25 inches vacuum. When operating non-con- 
densing, they are to exhaust against a maximum pressure of 
10 pounds gage. 

The machines for the other five vessels will be similarly 
constructed, but of Westinghouse design. 

WorksHopP 
That the vessels may be self-sustaining as regards repairs, 

a roomy and well-lighted workshop, fully equipped, is pro- 
vided. This is located clear of the machinery spaces in order 
to facilitate the handling of work. The workshop will be 
provided with the following machine tools: 

One motor driven, screw cutting, extension gap lathe, seven 
feet between centers, with motor of the variable speed type 
and connected by means of gears; one motor driven tool 
room lathe, four feet between centers; one motor driven col- 
umn tool-room shaper with a fifteen inch stroke; one upright 
drill, motor driven, to drill up to one and one-half inches 
diameter and having twelve inches traverse of spindle; one 
universal milling machine with an eighteen inch longitudinal 
feed of table, thirteen inch vertical movement, and eight inch 
traverse; one two-wheel emery grinder; and three machinist’s 
swivel bottom vises. 

In addition to the above, there is all the electric motor 
driven machinery, such as steering gear, galley appliances, 
such as potato peelers, dish washing machines, dough-mixing 
machines, meat and food grinders, and cake machines, that 
are common to all modern vessels of war. . 

In ordinary construction perhaps it would be no great 
feat to install the necessary machinery within such a small 
space. But with the duplication of units and the protection 
and sectionalizing required for military reasons, to properly 
locate the various units and arrange the piping systems so 
that each and every unit is readily available for overhaul, 
represents no small task, especially when it is considered that 
the total weight of machinery will not be far in excess of 
1,600 tons. 

An Entirely Electrically Welded Vessel* 
RATHER remarkable incident was witnessed on 
December 29 last at the works of Elektriska Svets- 

nings Aktiebolaget, Gothenburg, Marieholm, when the first 
entirely welded ship built in Sweden for practical use, and 
the second on the European Continent, was launched. The 
vessel is being built for the above named company’s own ac- 
count and is intended to be a self-propelling electrically 
welded vessel with arrangement for towing. 

The boat is specially constructed for its purpose by Pro- 
fessor A. H. Lindfors. It has a flat bottom, which extends 
at both ends right up to the waterline, but its appearance on 
the water does not differ much from our ordinary type of 
tugboats. The total length of the vessel is 52 feet 6 inches. 
the breadth 13 feet 114 inches, the molded depth 7 feet and 
the draft 3 feet 6 inches. 

* Translated from article appearing in Goteborgs Handels och Sjofarts- Tidning, December 31, 1920. 
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The main part of the vessel is to be occupied by the 
machinery, which consists of semi-Diesel crude oil engines, 
intended to drive specially constructed generators for electric 
welding and also air-compressors. The boat is to be em- 
ployed in the harbors and neighboring West Coast places in 
conjunction with the company’s other boats for carrying out 
repairs to ships, whether in the harbor or in dry docks or 
at the respective shipbuilding yards. 

The most interesting feature, however, is the absence of 
rivets which is noticeable at the first glance at the boat, 
and still more striking, when on board. Apart from the two 
tubbing bars, the sides as well as the bottom are smooth 
and glossy as if cast in one piece, which, in fact, due to the 
welding is practically the case. The same is true of the deck, 
heeds, beams, bulkheads and frames, the last named being 
connected with the plating even more strongly than demanded 
by Lloyd’s Register for welded ships. 

The boat is built under, special survey of Lloyd’s Register, 
Bureau Veritas, and the Swedish Government Inspection. 

Self-Propelled Electrically Welded Vessel 

The engine room skylight is the only part of the whole ship 
that is made removable, bolts have been used. Otherwise the 
vessel is welded throughout, having a total length of welds 
of 5,655 feet on different thicknesses of metal. 

On the Continent the first entirely welded ship was built 
in 1919 by the licensees of the “Kjellberg” system in France, 
at the S. A. F. (La Soudure Autogene Francaise) in Paris, 
The vessel was built at Caen and is similar to the above 
named boat, and for the same purpose, although somewhat 
larger. It is stationed in the harbor of Le Havre. — 

It is assumed that the Swedish shipbuilding industry, 
with which Mr. Kjellberg is closely related, will take con- siderable advantage of the experience gained during the building of this boat. 

Naval Architects’ Meeting in London 
T the annual meeting of the Institution of Naval Archi- 
tects, held in Londen on March 16, 17 and 18, the fol- 

lowing papers were read and discussed: “Notes on Some 
Features of German Warship Construction,” by Sir Eustace 
D’Eyncourt, K. C. B.; “Ex-German Battleship Baden,” by 
S. V. Goodall, M. B. E., R. C. N. C.; “The Strength of Sub- marine Vessels,” by W. R. G. Whiting, M. B. E.; ‘“Mechan- 
ical Gears of Double Reduction for Merchant Ships,” by 
R. J. Walker, C. B. E., and S. S. Cook, B. A.: “Life-Saving 
Appliances on Cargo and Passenger Vessels,’ by E. W. 
Blocksidge; “The Design of Balanced Rudders of the Spade Type,” by M. E. Denny, C. B. E., S. B.- “Standardization of 
Data for Airship Calculations,” by H. B. Wyn Evans, R. C. N. €C.; “A Study of the Framing of Ships,” by Professor 
T. B. Abell, O. B. E., M. Eng.; “On the Spacing of Trans- verse Bulkheads,” by K. G. Finlay; ‘Deflections of Bulk- 
heads and of Ships,” by A. M. Robb, B. Sc., and “Some 
Experiments on Tallows in their Use for the Launching of Ships,” by J. J. King-Salter, R. C. N. C 
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Wooden Tug for 
Service in 
Tropics 

ESIGNS have 
been made by 

Tams, Lemoine & 
Crane, naval archi- 

tects, 52 Pine street, 
New York City, for 
a wooden tug to be 
used for towing work 
in the waters about 
Cuba. She will be of 
heavy construction with 
the bottom coppered 
and was designed for 
classification by the 
American Bureau oi 
Shipping. 

The main propelling 
machinery will consist 
of a compound engine 
of about 150 indicated 
horsepower. Steam 
will be generated in 
a single boiler of the 
Scotch type fitted for 
coal burning. All fit- 
tings and auxiliaries 
necessary to the best 
economy will be in- 
stalled, including an 
electric light plant of 
suitable size. A bunk- 
er capacity of 30 tons 
has been provided and 
airangements made for 
carrying 10 tons of 
boiler feed water. 

The harbor in which 
the tug is to operate 
has a depth of water 
of about 7 feet along- 
side the docks and for 
this reason the tug was 
designed for a maxi- 
mum working draft of 
6 feet. 

The tug is 75 feet 
long overall with an 
extreme beam over the 
fenders of 20 feet. The 
framing is of white oak 
in short lengths, . the 
side frames tapering 
from 81% inches at the 
bilge to 6 inches at the 
main deck. The floor 
timbers are 10 inches 
deep at the keel. The 
keel is of white oak 8 
inches by 12 inches and 
the main keelson of 
yellow pine 12 inches 
by 12 inches. The deck 
beams are of yellow 
pine 5 inches by 8 
inches spaced 24 inches. 
The bilge stringers are 
of yellow pine. 



Fig. 1—New 7,000-Ton Motorship Tosca, Owned by Winge & Company, Christiania. 

Fitted With Two 1,400-Horsepower Werkspoor Oil Engines 

The First of Four Vessels for the Same Owners. 

Motorship Tosca 
Description of a Modern Twin Screw Cargo 

Vessel Designed and Built 

RECENT addition to the growing list of motorships is 
the Tosca, which was built by the Nederlandsche 

Scheepsbouw Maatschappy of Amsterdam and engined by the 
Werkspoor Engine Works, also of Amsterdam. 

The Tosca, which was built to the account of Winge & 
Company of Christiania, is of the following principal 
dimensions: 

114.300 meters 

15.620 meters 
7.770 meters 

10.360 meters 
7.342 meters 

Length between perpendiculars................. 
Bread this iris cacti nce crarte eae cin) oe Oe eee 
IDEDUR tO mA GEEKs 4000000000000000000000000¢ 
Depthetosparad cckaneaeereenee renner eer eter 
Dratteloade digs wecsidrer rn cen cn eee 
Deadweichtacapacity aemeer ener neree ee 6,990 tons 
Displacenren tan tera chee Soe oe Cee ee 10,260 tons 
Spee ditloade deserve iiss cry teeta eee ens ee 11 knots 

The vessel was built in accordance with the rules of the 

Norske Veritas and to the Norwegian Law. 

ACCOMMODATIONS 

Passenger accommodation, consisting of six spacious two- 
person cabins and two saloons, provides for carrying twelve 
passengers. ‘These are located in the bridge deck house and 
above are the captain’s room, wheel house, chart house and 
Marconi station. 

Deck officers and engineers are housed in a deck house 
erected about the engine room shaft and the crew accommoda- 
tions are located in the poop. 

HULL 

The fore part of the vessel is specially reinforced to per- 
mit forcing its way through ice. 

The hull contains two continuous decks. There are two 
pole masts, one kingpost, one funnel and five cargo hatches. 

' Steel corn bulkheads are provided on the centerline, for- 
ward and aft of the hatches, and arrangements made to 
allow wooden partitions being fitted between the steel bulk- 

in Norway 

heads in such a way that a midship bulkhead is formed when 
carrying corn cargo. 

A double bottom extends over a large part of the vessel’s 
length and arrangements are made for carrying fuel oil or 
water ballast. The space between the shaft tunnels is fitted 
as an oil bunker and smaller bunkers are also fitted outboard 
of the tunnels. Fresh water is carried in three large tanks 
Iccated ‘tween decks amidships. 

Main PROPELLING MACHINERY 

The main propelling machinery consists of two, direct re- 
versible, Werkspoor marine Diesel engines. Each engine has” 
six cylinders 560 millimeters in diameter by 1,000 milli- 
meters stroke and develops 1,400 indicated horsepower at 125 
revolutions per minute. ‘This provides a speed for the vessel 
of 11 knots at a fuel consumption of 9 tons per day. 

AUXILIARY MACHINERY 

The auxiliary machinery consists of the following: 
Three main electric generating sets, each consisting of a 

50-kilowatt, 220-volt generator direct connected to a 2 cylin- 
der, single acting, four cycle Werkspoor Diesel engine. The 
engine develops 100 horsepower at 250 revolutions per minute, 
each cylinder being 320 millimeters in diameter by 450 milli- 
meters stroke. 

An air compressor, to deliver air at a pressure of 1,000 
pounds per square inch, direct connected to an electric motor 
of 90 kilowatts output at 275 revolutions per minute. 

An electric driven, centrifugal, cooling water pump with a 
capacity of 150 tons per hour at 975 revolutions per minute. 

An electric driven, centrifugal, ballast pump with a capac- 
ity of 150 tons per hour at 1,450 revolutions per minute. 
This pump may also be used as a stand-by for engine cool- 
ing and also for deck wash purposes. 

An auxiliary oil motor generating. set. 
A spare lubricating oil pump combined with a spare bilge 
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APRIL, 1921 

‘and piston cooling water pump; driven by a single electric 
motor. 

An oil fired donkey boiler with a heating surface of 265 
square feet. 

Carco HANDLING GEAR 

The cargo is handled by eight 3-ton booms and two 5-ton 
booms, an additional boom of 25 tons capacity being located 
at hatch number 2. 

DEcK MACHINERY 

Ten electric deck winches are provided for handling the 
leads from the cargo booms. 

An electric driven windlass is located below the forecastle 
deck forward and is geared to drive two capstans located on 
the deck above. 

A warping gear, which is also electrically operated, is 

MARINE ENGINEERING 283 

located on the upper deck just forward of the poop deck house. 
The main steering gear is of the Hele-Shaw-Martineau 

electric hydraulic type. It is located in the poop and operated 
from the bridge by telemotor control. 

A spare steering gear is provided on the poop deck. This 
is a hand operated gear and is direct connected to the rudder- 
head by a left and right worm transmission. 

The motors for all deck machinery were furnished by the 
Electrotechnische Industrie of Messrs. Smit at Slikkerveer. 

LIFEBOATS 

Two lifeboats and two dinghies are located on the boat 
deck over the engineers’ and officers’ quarters and a motorboat 
is carried on the poop. All boats are handled by Welin 
davits and a spare set of davits is also provided, being located 
on the poop deck. 

Ore and Oil Steamers Marore and Steelore 
Two 20,500-ton deadweight combination ore and oil steamers are now under con- 

struction at the Sparrow's Point plant of the Bethlehem Shipbuilding Corporation, Ltd., 
for the Ore Steamship Corporation of New York city. The vessels are of the Bethlehem- 
Frear patent type and the cargo space is so arranged that a full load of either oil or ore 
can be carried in separate compartments. Oil will be transported from Tuxpan, Mexico, 
to Cruz Grande, Chile, whence ore will be carried to Sparrow’s Point, Md. General 
cargo can be carried from Sparrow's Point to Mexico. 

HE designs of the 20,500-ton combined ore and _ oil 
steamers now under construction by the Bethlehem 

Shipbuilding Corporation, Ltd., include a narrow elevated 
hold of great length and with sufficient capacity for a full 
deadweight cargo of iron ore. The space on each side and 
underneath the ore hold is divided into tanks 30 feet long 
which also have a combined capacity for a full deadweight 
liquid cargo. The effect of this combination is such that the 

_ center of gravity of both the ore and liquid cargoes is approx- 
imately at the same height as the center of gravity of general 
cargo properly stowed in a freighter of the ordinary type. 
This characteristic in combination with the relatively small 
sectional area of the ore hold extending over the greatest 
possible length of the vessel will have the tendency of reduc- 
ing all stresses incident to carrying dense cargoes on an ocean 
voyage. 

ORE AND OIL SPACES 

The ore space, which is 14 feet above the base, is 30 feet 
wide and has a combined length of 360 feet. It is divided 
by watertight bulkheads into three compartments. Each of 
these compartments is served by three large hatches extend- 
ing the full width of the ore hold. 

The oil space, alongside and below the ore space, is divided 
by a longitudinal bulkhead extending from the keel to the 
ore hold. The foremost and aftermost compartments are for 
fuel oil and the tanks between these are for cargo oil. The 
oil spaces differ from the ordinary tanker in that there are 
no summer tanks. The wing spaces act as expansion trunks 
and, on account of their depth, afford the greatest possible 
flexibility for carrying liquid cargoes of varying density and 
adjusting the trim under all conditions of load. Each oil tank 
is served by an oiltight hatch, 80 inches by 39 inches, with 
30-inch coaming. 

GENERAL CARGO AND STORES 

General cargo and stores are carried in the space just for- 
ward of the forward oil tank and in the ’tween deck space 
abaft the after oil tank. The forward general cargo space 
is served by 11-foot 6-inch by 9-foot cargo hatches. 

The pump room is located between ore holds Nos. 1 and 
2 below the ore hold, 30 feet long by 30 feet wide with a 
trunk 10 feet long by 30 feet wide extending to the weather 
deck. Under the pump room floor is a sump tank for drain- 
ing ore holds Nos. 1 and 2. A sump tank is also fitted at 
the after end of No. 3 hold. The propelling machinery is 
arranged aft. 

CONSTRUCTION 

The vessels are built on the longitudinal system of fram- 
ing with transverses spaced generally 10 feet apart. The ore 
-hold side bulkheads are supported at every transverse by a 
wide transverse web and at each oil tank bulkhead by a fore 
and aft web. ‘The span of the side transverses is shortened 
by the introduction of a transverse horizontal girder across 
to the ore hold between longitudinals 10 and 11. The depths 
of the transverses above this girder are varied with the in- 
crease in the depth of the vessel due to shear, being 36 inches 
where the depth is 44 feet and attaining a maximum of 42 
inches where the depth is 47 feet 8 inches. 

The framing of the bottom and side shell follows the usual 
practice for tankers. 

The ore hold longitudinal bulkheads are sheathed with 2%4- 
inch pine to above the height at which ore will be loaded. 
The floor of the ore hold, however, is not sheathed but is 
formed of 7-inch plating with sight edges of seams facing 
inboard so as not to catch the unloaded grab buckets. 

The hatch covers to the ore holds are of the Hogg-Carr 
steel corrugated hinged type made of 3¢-inch plating. The 
covers are of two parts, one-half hinging forward and the 
other hinging aft. Each cover is fastened down by fifty- 
eight 11-inch dog bolts, and the joint between the two parts 
is drawn up tight by 1%-inch bolts. 

CarGo HANDLING 

The taking on of an oil cargo at Tuxpan, Mexico, presents 
a problem no different from that of the ordinary tanker. 
Three oil hose cranes and filling manifolds are located on 
each side of the upper deck and fill through 12-inch risers to 
the hold. For discharging oil, 10-inch suctions in each tank 



Ore and Oil Steamers Marore and Steelore 
General Information 

Oil and iron ore, Tuxpan, Mex- 
ico, to Cruz Grande, Chile, 
to Sparrow’s Point, Md. 

Bethlehem Shipbuilding Cor- 
poration, Ltd. Sparrow’s 
Point (Md.) plant. 

Ore Steamship 
New York City. 

Service: 

Builder: 

Owner: Corporation, 

Characteristics 

Oneal, cocosoco008 571 feet 6 inches 
Mveneth BY Baas 550 feet I inch 
Breadth, molded........ Bn eee tee: 
Dna, wold, soscaosdocccc00e0000 44 feet 
Draft, loaded, designed....32 feet 4 inches 
Draft, light, estimated...... 10 feet 9 inches 
iBlockacociicien lee hee Eee eee oer 0.817 
Midship section coefficient............ 0.989 
Longitudinal coefficient............... 0.826 
Speed, loaded trial, knots.............. IY 
Cruising radius, nautical miles 

20,000 at 10.5 knots 

Length, 

ISPamine?d | sesasjencnemcmeeoe Longitudinal 
Class....A-1 American Bureau of Shipping 

Tonnages 
(In tons of 2,240° pounds) 

WV Sido Or lll coascoaosoce 0000000 8,150 
**Weight of propelling machinery.... 950 
Deadweichtecapacityaeererenerenttce 20,500 
IDG WACEINEME. coocccacccn00c0 0000000 29,600 

(In tons of 100 cubic feet) 

Gross register (calculated).......... 15,400 
Net register (calculated)............ 9,479 

* Weight of hull includes hull proper, hull fit- 
tings. equipment and outfit. 

** Weight of propelling machinery includes en- 
gines, boilers (wet), shafting, propellers and ma- 
chinery space auxiliaries. 

Canal Ratings 
(In tons of 100 cubic feet) 

Gross Net 
Sit eA aa Ge ee Seto non corto solani ce Glo Lids 
Panama (calculated)..... 15,712 11,284 

Equipment 
Anchors: 

2 bower, stockless, CAC R505 00 00 ol IOS Ibs. 
I > See Ale 005 
I stream, Ste ip Meryem rae 5,040 ~ 
1 kedge, wh sr tle Sees ets oe Die ~ 

Chain cable, 330 fathoms, 27%” dia. 
Stream chain, 105 Feather, 1%6” dia., or 
5%” circ. steel wire. 

Towline, 140 fathoms, 7” circ. steel wire. 
Hawsers, 3 each go fathoms, 8%” circ. 

manila. 
Warps, 3 each go fathoms, 714” circ. manila. 

Rudder 

Area, abaft centerline of pintles...... 244 
square feet. 

C. G. abaft centerline of pintles....4.66 feet 
IDEKINGISE OF KOO Ks on oo oo cocoon cn okS wnGNes 

Complement 
IDE CTO MiCERS ee an ee emer ee 5 
DECK CheWr gies Getter 19 
LEVEN CONES cooodcccaaccsecvcc0ve yi, 
Engineer crew 5 12 
Stewards’ department Rees APA a ean 3 10 

ihotalkoficerssandecrevaeeeeeeeee ne eess 

Handling Equipment 
No. Type Capacity Length 

Masts 2 Pole 129 feet 
above 
deck 

Derrick posts 10 Circular 3-ton 32 feet 
high 

Booms 18 Oregon 
Pine 3-ton 36 feet 

Deck Machinery 
Steering gear....... 16” by 12”-screw 
Windlass (1)...13” by 13”-triple spur 
Cargo winches Go) Rie teaciste 8%” by 10” 

pound geared. 
(Gye Beomrtc Omebyanr2d 

pound geared. 
Mooring winches (6) ’ by 12” 

cial type. 

gear. 

gear. 

com- 

com- 

spe- 

Life Saving Equipment 
No. Type Length 

.4 Bethlehem 26 feet 
ea 1 Bethlehem 16 © 
asco 1 Behlehem 25 per- 

sons 

Lifeboats 
Work boat 
Life raft 

Propelling Machinery 

Boilers 

Ty Desa ietn ele eases: Single-ended Seach 
IES OKA OL menderomta nto Lib te oye Booed bec 12 feet 
Diameter..................17 feet 6 inches 
UTMACE Shere cin CC arene 4 per boiler 
ISG) Wien n oon oe ASCO cm ere doc Uo Oil 
ID Ye Whee eas Heh a oeeeaes Seats ot Howden system 
Total heating surface, square feet... .12,861 
Total furnace volume...:.......2,226 cu. ft. 
Superheat, degrees F. 
Working pressure, lbs. per sq. in 
Normal fuel consumption: 

eri ayestonsuy each seeieeetocte 43 
Per horsepower hour, pounds...... 0.9 

Normal steam production: 
Per hour per lb. of fuel, lbs., about 15 
Uowall par lnowie, WOSs cosocosccccc 54,000 

Number 
Type... -Curtis turbines, Falk single re- 

duction gear. 
Shaftwhorsepower, nornalll eres eee 4,500 

MERINO soococcc 5,000 

Propellers 
INUMbE RE ACE hi cdtee rae eee ee eee 
Type. .3-bladed, solid, Hae 
Wight ai one ane 16,000 Ibs. each 
Diametenwnerc he agion- eee 15 feet 8 inches 
TPUONs oo noacconncoodco go oc ol nea & wMONES 
Ie eI io ee aad meee aes aig tee hac ouS a 105 
Projected area, square feet........... 56.8 
Developed area, square feet............ 65.6 

Auxiliary Machinery 

Refrigerating Machinery 

2-ton Brunswick ammonia direct expan- 
sion machines. 

Engine Room 
Condensers—2 main: total cooling surface 

4,000 sq. ft. 
total cooling surface 

1,000 sq. ft. 
I aux: 

Evaporators—2 30 ton 
Feed water heater—r multiflow 
Pumps 

2 Main cire., 14” centri.; engine, 9” by 8” recip. 
2 Main air, 914” by 17” by 15” independent dual 

with augmentor jets. 
li Comspatxemaitrantialci.cemel eam b yal dam b yal 4c 

los 119”, 

Main feed, 151%” by 114%” by 24” v. s. 
Forced lubr. oll, U” inp BY lony WEY WS, 
Fite and general service, 10144” by 4 lope BX”? Leila CS) 

7” by 8” by 187 v. s. 1 Main bilge, 
1 attached, Sanitary and 1 bilge, 

by 7%” inclined simplex. 
1. Fresh water and 1 sanitary, each 4%” by 5” 

yy WR” sh & 
2 Water circ. for lubr. oil, 9” by 10” by 21” v. s. 
1 Grease extractor, 3” twin gravity flow. 
1 Lubricating, oil cooler. 

each 644” 

Boiler Rooms 
1 Fuel oil transfer pump, 7” by 8” by 18” vy. 
2 Fuel oil service pumps, 74” by 5” by 10” h. d. 
3 Fuel oil heaters. 
1 Donkey boiler, Scotch, 1 furnace, 317 

o & 
1 Donkey boiler feed pump, 5” by 8%” by 67% 

Vv. S. 
Forced draft blower....Howden, 90” fan, 2-8” by 

16” vert. eng. 

sq. ft. 

Forward Pump Room 
2 Cargo oil pumps, 14” by 20” by 16%” by 24”, 
compound h. d. 

1 Ballast pump, centr., 100 h. p. turbine. 
1 Transfer pump, 7” by 8” by 18” v. d. 
1 Bilge pump, 7” by 8” by 18”, v. s. 

Electric Equipment 
2 20-K. W., 115 volt, generators, G. E., driven 

by 9” by 7” vert. recip. eng. 

Holds 
No. Length Hatches 
il ©FGon0c000G0000000 120°0” 2 300” x 30/0” 

1 19’0” x 30’0” 
2 O@ococacgc00H00 00 130'0” 3 30/0” x 30/07 
SMOLS ayaveeyeis never teueraeneys 100’0” i ARAN sx SH” 

2 30/0” x 30’0” 
il ti iil, Otlscacaccs 30/0” 1 each 80” x 39” 

Capacities 

Cargo Space 
Compartment Bales Bulk 

Cu. Ft. Cu. Ft. 
N@, I Ore inkl gsaccasvoovocvca 121,000 121,000 
N@, 2 Ora MOG. cosscccsc0sc00d 125,300 125,300 
No 8 Ore MOG cousococcossce0n 106,500 106,500 

shotalloremspaccmeeeeerine 352,800 352,800 

For’d upper ‘tween decks SOO OuA 15,547 16,477 
os lOwer  soss Ska era ae 22,222 23,228 

Aft "tween CESS, POH  cccco 5,102 5,694 
« s starboard 6,382 7,135 

Total general cargo ....... 49,253 52,534 

Cargo Oil Tanks* 
Cu. Ft. Gallons Bbls. Tons 

IN'OS Us vhy<ccanceten 71,116 531,948 12,665 1,812 
IN Gee onnetse hsishss sys 70,850 526,218 12,529 1,793 
IN@p O- is oo meureoae 65,244 488,026 11,620 1,668 

ING, hn co eee 60,290 450,970 10,737 1,536 
INGH OE) ¢o onoeOnGES 68,064 509,118 12,122 1,735 
INGEN ok ose ane 67,748 506,756 12,066 1,726 
INS, i! ooo aaadeu 67,748 506,756 12,066 1,726 
INO AS eae pate oc rne 67,748 506,756 12,066 1,726 
NGO) 55 sees 68,024 508,820 12,115 1,734 
NGO oogasanmood 68,146 509,732 12,136 1,737 

NOLS Soestooaeoe 66,816 499,784 11,899 1,703 

Total cargo oil 741,294 5,544,884 132,021 18,891 

Fuel Oil Tanks* 
It, VEEP ooocose 40,574 303,494 7,226 1,068 
© BEG! saoatsao 61,126 457,222 10,886 1,609 

Deep tank ....... 30,312 226,734 5,398 798 

Total fuel oil .. 132,012 987,450 23,510 3,475 
* Oil capacities given are net for both 

sides of ship, with no allowance for expansion. 
1 cu. ft. = 7.48 gals.; 42 gals, = 1 barrell; 38 
Ch, Hi, = il wom 

Refrigerated Space 
Mea tenoomscrrs ce etrerenneeroersterers 1,418 cubic feet 
WEES TOONS oo0ccoo0aD 000000 1,245 cubic feet 

Tanks 
) (NODS 

Compartment Cu. Ft. F. W. S. W. 
Rorempeakstan keener ier PNA oo 662 
Tanks on lower deck ...... 1,336 37 ethers 
Double bottom, 14%-17 : 1,795 50 

ss “ 174%-23- 1/3 5 7,129 198 5000 
Aiternmpea kaitan kKaeeneeietienererls 11,272 313 322 

INA Goaacoododsobonced 44,702 598 984 
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discharge into the 14-inch fore and aft hold suction lines, 
_one on each side of ship. The two horizontal duplex cargo 
pumps discharge through port and starboard 12-inch risers 
and through 12-inch discharge lines on the upper, boat and 
poop decks leading over the stern. Cargo and fuel oil tanks 
are provided with an efficient steam heating system. 

Ore is loaded at Cruz Grande, Chile, after the oil cargo has 
been discharged. The discharging of ore at Sparrow’s Point 
is done under two 15-ton grab bucket unloaders, and can be 
accomplished in about 40 hours. ‘The area of the ore holds 
is so proportioned to the speed of the unloaders that the sur- 
face of the ore remains at a constant level relative to the un- 
loaders as the ship loses draft due to the decreased weight. 

Ten kingposts, with eighteen 36-foot Oregon pine booms 
of three tons capacity, are provided for the handling of cargo 
in the event of these ships becoming engaged in some other 
trade not having terminal facilities for loading and unload- 
ing. The ten 8%-inch 10-inch winches which handle the 
tackle for opening the Hogg-Carr hatch covers are available 
for working the 34-inch diameter wire rope whips on the 
cargo booms. 

WARPING AND MooriInGc GEAR 

The warping gear on these ships has been given very care- 
ful attention. The Bethlehem-Moore triple spur geared 13- 
inch by 13-inch windlass handles the 27g-inch anchor chain. 
Aft of this on the forecastle deck is a Bethlehem-Moore com- 
pound geared 9-inch by 12-inch winch with extension heads. 
On the upper deck forward, on the poop deck forward of the 
wing houses and again on this deck aft special mooring 
winches are fitted. These are of the Bethlehem-Moore 10- 
inch by 12-inch type and are intended for mooring to buoys 
at sea in a relatively fixed position, or two wharves while load- 
ing or unloading. In operation this type of winch auto- 
matically pays out the warping line when under excessive ten- 
sion and establishes the necessary tension should the line be- 
come slack for any cause. 

STEERING GEAR 

The steering engine is of Bethlehem-Moore 18-inch by12- 
inch screw gear type, with the three hand steering wheels lo- 
cated forward of the engine. The control is by the Bethlehem 
duplex ram hydraulic telemotor from the transmitter stand in 
the pilct house. The ship can also. be steered by an emer- 
gency gear connected to the spring quadrant and operated by 
the mooring winches on the poop deck. 

VENTILATION 

The fireroom is ventilated by two 36-inch, and the engine 
room by four 30-inch diameter cowls, operated from below. 
The quarters are ventilated by 10-inch mushroom vents and 
the pump room by two 24-inch cowls. Fourteen 20-inch di- 
ameter ventilators with hinged tops are provided for the ore 
holds. The oil tanks are vented as follows: The forward 
deep tank by two, and the remaining fuel oil tanks by one 
each, 6-inch gooseneck vents. Cargo oil tanks Nos. 6, 7, 9 
and 10 are vented through 3-inch pipes led up the nearest 
kingpost to about twenty feet above the deck. Tanks Nos. 
3 and 4 have pipes led up the midship structure. Tanks Nos. 
1, 2,5, 8 and 11 are vented through the kingposts. Bethlehem 
standard 4-inch vapor valves are fitted to each vent pipe and 
at top of kingposts. 

QuARTERS 

Accommodations for deck officers are provided in a mid- 
ship superstructure located over the pump room and sup- 
ported on five transverse frames, the sides between the bridge 
and upper decks not being plated above the 42-inch height 
of the bulwark. The bridge deck, 10 feet above the upper 
deck, is plated and planked with 31-inch Oregon pine. 
The steel house on this deck contains the captain’s office 

and purser’s room and bath, the first, second and third officers’ 
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staterooms, an officers’ bath, the radio room. and a medicine 

locker. It should be noted that no officers’ dining saloon is 

located in the midship quarters. The observation bridge is 

decked with 314-inch Oregon pine, and in the steel house are 

the captain’s stateroom, sitting room and bath. The quarters 

on this deck and the bridge deck below are finished in white 

enamel with mahogany trim. The stateroom floors are cov- 

ered with carpets and the bathroom floors with hexagonal tile. 

On the upper deck aft, in way of the poop, are located the 

officers’ dining saloon, crew’s mess rooms, crew’s quarters, 

hospital and steering engine room. The officers’ dining saloon 

walls and ceiling are paneled in oak; the crew’s mess room’s 

and quarters are of cypress, finished bright. The upper deck, 

in way of the quarters aft, is planked with 32-inch Oregon 

pine, as is also the poop deck, except at the extreme after end. 
Quarters for the engineer officers are located on the poop 

deck, abreast the engine hatch. These quarters are finished 
similarly to those in the midship houses. The galley is also 
located on this deck between the engine and boiler hatches. 

A complete steam heating system designed for 65 pounds 
working pressure is installed in all quarters. 

The officers’ and engineers’ baths are provided with show- 
ers and heaters, having hot or cold salt water, and lavatories 
having cold fresh water. The crew’s toilets aft have hot or 
cold salt water to showers and cold salt water to wash basins. 
Fresh water is carried in two 5,000-gallon tanks on the lower 
deck in the machinery space and in a 500-gallon gravity tank 
on the boat deck and in a 150-gallon gravity tank on the wheel 
house top. The plumbing fixtures are of good quality 
throughout. 

PROPELLING MACHINERY 

The vessels are propelled by two Curtis turbines with Falk 
single reduction gears manufactured at the Fore River plant 
of the Bethlehem Shipbuilding Corporation. 

Steam is supplied by three Scotch boilers fitted with the 
Bethlehem-Dahl fuel oil burning system. Howden’s system 
of forced draft is fitted. The boilers are being made at the 
corporation’s Sparrow’s Point plant and the oil burning sys- 
tem at the Redington plant. 

AUXILIARIES 
All of the auxiliary machinery is of the Bethlehem type 

with the exception of the refrigerating machinery, which is 
of the Brunswick type, the auxiliary air and circulating pump 
(Alberger), the grease extractor (Row and Davis), the 
lubricating oil cooler (Griscom-Russell No. 114 multiwhirl), 
the cargo oil pumps (National Transfer Company), the bal- 
last pump (Dravo-Doyle with DeLaval turbine) and the gen- 
erators (General Electric). Most of the pumps are manu- 
factured at the Moore plant of the Bethlehem Corporation. 

A donkey boiler is located on a flat between the engine and 
boiler rooms at the lower deck level. The engineers’ store 
rcoms and workshop are provided on this same deck on the 
port side, and the refrigerating machinery is located on the 
starboard side. At the extreme after end of this deck are 
the meat room, chill room and butcher shop. 

The vessels described above are the Bethlehem hulls 4,212 
and 4,213, named the Marore and Steelore. Bethlehem hull, 

4210, building for the International Petroleum Company, is 
not yet named and hull 4,211 for the Ore Steamship Company 
is called the Bethore. These last two hulls are similar to 
those described above except that the main engines are triple 
expansion reciprocating with cylinders 25-inch, 41-inch and 
68-inch diameter and a 48-inch stroke and that there is 
some difference in the arrangement of quarters aft. Bethlehem 
hulls 5,309 and 5,310, building at the Union plant of the 
Bethlehem Corporation at San Francisco, are called the 

Chilore and Lebore, and are similar to the Marore except 
that the hold space is designed to carry coal and ore instead 
of oil and ore. A description of the special construction 
adopted for this purpose will be given in a later issue. 



Fig. 1.—White Star Third-Class Passenger Steamship Vedic 

The Third-Class @aricemycure 
White Star Line Adds Well-Equipped Liner for Third- 
Class Service Between New York and Liverpool 

ROM a construction standpoint few vessels that have 
come out in the post-war period present more interesting 

points than the White Star Line’s third-class carrier Vedic. 
This vessel was designed to meet a new condition in steerage 
traffic, namely, a demand for one-class ships. The tendency 
to abandon the steerage as such, has been marked since the 
end of the war. The leaven of democracy appears to have 
reached the transatlantic passenger trade with fully as much 
force as it has exerted in every country on the globe. The 
third-class traveler is no longer contented to be thrust into 
unsanitary quarters in the forepeak, or next to the rudder 
post, on a ship carrying first and second-class passengers in 
their best accommodation. 

The result has been not only the improvement of third- 
class accommodation on the run of passenger vessels, but the 
construction of the third-class liner, so-called, of which the 
Vedic is an excellent example. ‘This vessel, which was built 
by Harland & Wolff, Ltd., Belfast, Ireland, for the Oceanic 
Steam Navigation Company (The White Star Line), in the 
normal course of events would have gone into the passenger 
trade much earlier than she did. She came off the ways in 
1914 and was immediately pressed into the service of the 
admiralty as a freighter and trooper, serving in these capaci- 
ties throughout the war. 

The ship was not at all known to the public when turned 
back to her owners in 1920 to be fitted up. with passenger 
accommodation. Therefore, she came out early in 1921 
virtually as a new ship, and on her first voyage to New York 
received considerable attention, being styled by her agents, 
“the ship of democracy.” At that time, owing to a strike of 
British joiners, the ship’s passenger quarters were not quite 
completed, but the work has since been finished, and the 
Vedic is now functioning fully on the run between New York 
and Liverpool, and is rendering very satisfactory service. 

PRINCIPAL DIMENSIONS 

A twin-screw vessel of 9,300 gross tons, the Vedic has the 
following dimensions: 

480 feet 7, inches 
58 feet 4 inches 
34 feet 

Breadth 

The ship’s construction is rated A-1 in Lloyds. Her lines 
are pleasing and powerful, the distinguishing features being 
a cruiser stern, with white superstructure, a short forecastle 

head and a finely drawn, though powerfully flaring bow. She 
has one stack, placed almost directly amidships, and two 
masts with combination cargo derricks attached. She also 
has a very fine equipment of winches for the handling of 

Fig. 2.—Four-Berth Stateroom 

a large cargo. Her deck arrangements take into account, 
however, the need for promenading space for the passengers, 
and a proper balance has been struck between the space taken 
for equipment and that left for this purpose. As a matter of 
course, the vessel is equipped with boatage sufficient to take 
care of her total passenger complement and her crew, in case 
of necessity. Her sheer is graceful, and on the whole her 
appearance would do credit to a first-class liner. 

SUBDIVISION 

The ship’s hull is divided by ten watertight bulkheads into 
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eleven compartments, and her bottom has liberal tankage for 
water ballast or fresh water, the fore and aft peaks being re- 
served for water ballast. 

PROPELLING MACHINERY 

The ship’s power plant is a model of its kind, with two 
sets of geared turbines, each set consisting of a high and low 
pressure turbine with a, single reduction gear. ‘There are 
three large double-ended boilers. Her coal consumption is 
said to be moderate, and her speed better than 10 knots with 
power 1n reserve. 

ACCOMMODATION 

In the arrangement of her accommodation for officers and 
crew, the ship is very attractive. The captain’s room, together 
with the wireless room, is situated on the bridge deck and 
the officers’ and engineers’ accommodations together with their 
dining saloon are situated on the awning deck. The two prin- 
cipal dining saloons for passengers are on the main deck, 
the smoking room and the general room are on the awning 
deck, and one dining room is on the lower deck. 

One distinguishing feature of all these apartments is the 
woodwork, which is done in paneled oak. Quite in keeping 
with the general character of the rooms is the furniture. One 
is scarcely accustomed to seeing swivel chairs and small 
serving tables in third-class, for example, yet this ship’s 
smoking room has both, while there is a perfectly appointed 
bar where the third-class passenger may ‘‘wet his whistle’’ 
quite as satisfactorily as any first-class or second-class pas- 
senger on the ocean greyhounds. 

STATEROOMS 

The ship’s passenger capacity is 1,200, and she has a crew 
of 208. 

The most striking feature of her sleeping quarters is the 
small staterooms with two berths. There are also a consider- 
able number of four-berth rooms, and some containing six 
berths, but the dormitory, so well known in earlier third-class 
carriers, in which large numbers of passengers were bunked 
in open spaces, has been entirely eliminated. 

The walls and ceilings of the staterooms are in white 
enamel, and each room is furnished with a high grade vitre- 
ous china bowl, with nickled fittings and neatly designed 
metal water tank. Each room is fitted with electric light, 
sanitary floor covering and indirect ventilation. ‘The berth 
boards are polished hardwood, and each bed is furnished with 
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a mattress, blanket, sanitary pillows with slips, and a bed 
spread on which is embroidered the house flag of the White 
Star Line. 

STATEROOM WALLS REMOVABLE 

One interesting feature in connection with the construc- 
tion of these bedrooms is a system by which all the walls can 
quickly be taken down, as they are fitted in place by metal 
clamps interlocking with sockets on pipe stanchions. 

The managers of the International Mercantile Marine 
Company of New York, of which the White Star Line is an 
important subsidiary, state that after four months of service 
the Vedic is rated as one of the most efficient vessels ever 
added to their fleet, which totals 106 vessels of more than 
1,000,000 tons aggregate register. 

Owing to her novelty, the Vedic has already attracted the 
attention of students of shipping. A magazine writer who 
recently crossed on her as a passenger, has this to say regard- 
ing the Vedic’s accommodation, and the effect of the one class 
idea on passengers: 

“The total absence of superior classes on board the Vedic 
is certainly not without its pleasant psychological effect. 
There is no one to look down curiously from a higher deck 
upon the strange denizens of the steerage, nor can first or 
second-class adventurers pass through the dining room to see 
“the animals feed.” ‘The ability to move about the ship pro- 
duces a certain feeling of freedom not to be despised. In 
quantity and quality, the food has been quite as good as one 
could expect for the money. A chicken dinner we had on 
the two Sundays. Fresh fruit has been handed round at 
intervals. 

“Capacious, comfortable and permanent social and smok- 
ing rooms occupy the entire stern portion of the Vedic on 
the main deck, garden-seating runs entirely around both and 
there are square tables with revolving chairs around them in 
each room. In the social room there is a piano. Both rooms 
have been kept clean and have been a distinct comfort to the 
passengers. 

“One of the best things on the Vedic is the lavatory accom- 
modation. Here in the past has been one of the great offenses 
of steerage travel. On the Vedic the lavatories are spacious, 
clean, light, well-painted, with tiled floors and due privacy. 
The wash basins are substantial affairs with running water 
and there is a bathroom supplied with hot and cold sea water. 
Mirrors are plentiful. In the cabin, stand wash-basins with 
individual supply tanks and waste basins are provided, also 
water bottle, glass and mirror.” 

The Availability of the Ex-German Ships 
BY WILSON P. SMITH 

The availability of the ex-German passenger ships for use in the American Mer- 
chant Marine is a timely topic at this particular period. With the Shipping Board’s 
policy of allocating certain of these vessels to different operating companies, recondition- 
ing 1s necessary to restore the ships to a suitable condition for competition with passenger 
liners of other nations. A close study of the German ships reveals a number of items of 
interest, a few of which are enumerated. 

HE reported excessive reconditioning costs of the ex- 
German liners can be better understood after a care- 

ful study of the great amount of work necessary to restore 
these vessels. When they were interned and made ready for 
war service as troop transports, their interiors were, to a more 
or less extent, entirely cleaned out. It seems to have been 
the policy of the Government at the time to leave the public 
rooms and the upper deck first-class staterooms for officers’ 

use. Invariably, the lower decks containing second and third 
cabin rooms were completely stripped, and the compartments 
used for open standee berthing of troops. 

A very important item in the conversion of these ships into 
passenger liners is their speed. This must be reckoned with 
in determining the class of passengers desired to be carried. 
These ships vary in speed from 11 to 26 knots, and in age 
from 6 to 26 years. Prior to 1901, the fastest of these ships 
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was the Aeolus, ex-Grosser Kurfurst, designed for 15 knots. 
Following this came the greyhound type with varying speeds 
up to 23 knots. ‘Included in this group are the Von Steuben, 
ex-Kronprinz Wilhelm, and the Agamemnon, ex-Kaiser 
Wilhelm II. ‘The Leviathan, ex-Vaterland, was the latest 
development at 26.3 knots. These items must be gone 
into carefully by the ship operator before the reconditioning 
plans are worked out. 

Structurally, the German ships are well built—the ma- 
terial appearing, when the sheathing is removed, in a won- 
derfully well preserved condition. Their type of construc- 
tion differs materially from shipyard practice in America; 
their shapes are quite different, and their manner of secur- 
ing continuity of strength far different from those employed 
in this country. Ridge bars are almost entirely lacking, 
and stanchions are placed directly on a steel deck, attach- 
ing to the deck beam overhead, no attempt apparently being 
made to register stanchions deck over deck. 

The deck machinery is good, and usually massive. A num- 
ber of very ingenious arrangements are employed, particularly 
in the detail of miscellaneous fittings. 

ELECTRIC WIRING Out OF DATE 

The electric wiring is entirely out of date, and in recondi- 
tioning a ship for passenger use it must be entirely rewired. 
Their single wire system—using the shell as a ground—to- 
gether with their generators, which are invariably shunt 
wound and not parallel, offers a wholly impracticable propo- 
sition to retain as originally installed. The method of car- 
rying the wiring throughout the ship is extremely bad, no 
effort whatever having been made properly to insulate it 
in passing over and through woodwork. As installed, it 

_ would be practically impossible to secure the necessary certi- 
ficate of approval on this work. 

The joiner work has been given most careful attention. 
In many instances it is a marvel in craftsmanship. The 
bulkheads generally are of panel construction with ventilating 
transoms along inboard bulkheads; doors with “V’’ louvres 
fitted in the lower panel are the best that can be desired for 
their particular purpose. 

DECORATIONS Far From PLEASING 

In the attempt to decorate, the good impression of the 
joiner work, in many instances, was lost. At craftsmanship, 
the Germans are past masters, but as decorators the results 
are far from pleasing. Invariably some incongruous and 
meaningless plastic work is spread out promiscuously in 
panels, which would far better be left plain. In the interior 
design of their ships, the Germans were correct and appeal- 
ing, probably, to the traveling public of their day. To the 
present day traveling public, they would receive only adverse 
criticism. The deck heights were low, and spacious rooms 
suffered from this lack of height. Bathing facilities were 
exceedingly limited and the use of folding wash cabinets 
general to a great extent. 

In reconverting these ships to cater to the tastes of the 
cultivated American traveling public of today, very little of 
the stateroom arrangement existing can be utilized. This 
has been shown conclusively in the ships reconditioned up 
to this time—the Huron, Callao and Aeolus, for example. 
The public of today demands greater bathing facilities and 
numerous private baths, in addition to running water in all 
staterooms. 

PLUMBING UNSANITARY AND FAULTY 

The plumbing on the German ships is probably the most 
offensive feature of all. The fixtures are not sanitary and 
are of poor design, the material in most cases being excellent. 
With the continental idea of bathing necessitating a full 
length tub, those fitted on the German ships, to an American, 
seem preposterous. By actual measurement it has been 
shown that the German tub requires exactly twice the quan- 
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tity of water required by an approved American tub. The 
lavatories in the better ships are a very excellent grade glass 
fixture, but unsatisfactory from a sanitary standpoint, in 
that they are in three pieces and not integral. 

The furniture available from these ships is of the highest 
order, though some very crude designs appear among them. 
With minor reconditioning and new upholstering, a large 
percentage of furniture can be salvaged. The German 
springs for berths were another of their ingenious fittings, 
and are today unsurpassed for comfort at sea. 

In floor tiling, the Germans have produced and laid in an 
excellent way a very high grade of floor covering, in many 
instances original tiling remaining in first-class condition 
after 8 or 10 years’ hard use. 

SERVICE ARRANGEMENTS WELL PLANNED 

The service departments were highly developed and their 
galleys, pantries and bars were exponents of the very best 
for the quick and constant service demanded on liners. 

The main engines and auxiliaries varied in type with the 
age of the ship, and are usually found to be quite efficient 
though rather heavy and crude in design. Cold storage com- 
partments on the larger ships were excellently constructed, but 
as the grade of the ship was lessened, so was the complete- 
ness of this important section of the ship’s service curtailed. 

AMERICAN vs. GERMAN PASSENGER REQUIREMENTS 

American practice and regulations of today differ widely 
from the German of the period when these vessels were 
designed. The American ship must give more superficial 
feet to third-class passengers, with a consequent reduction 
of passengers of this class carried. The loss is nearly 20 per- 
cent, with a corresponding falling off in revenue. American 
ships must carry a much larger crew, and berth them with 
more deck area per man. This must necessarily invade the 
original passenger sections and again reduce the already 
lessened passenger list. From this it can easily be seen that 
the criticism of reconditioning at excessive cost for an actual 
loss of passengers is not all the fault of the re-designing 
architects, but is caused by regulations to which they must 
adhere in allocating space. 

Taking all in all, the ex-German ship is not readily 
adaptable to an American express liner use, because of the 
many features lacking in her design which must be supplied 
to create an acceptable ship. The companies to which these 
vessels are allocated must spend an apparently large amount 
of money in restoring the ships to the use for which they are 
desired, involving expenditures which it is difficult for the 
landsman to understand. 

Magnesite Composition Decking on Com= 
bination Passenger and Cargo Vessels 
N the description of the Hawkeye State published in the 

if March issue of Marine ENGINEERING the subject of 
deck covering, a very important item on passengr ships, was 
overlooked. ‘Two of the five passenger ships built and build- 
ing at the Sparrows Point yard of the Bethlehem Shipbuilding 
Company have had their decks, with the exception of the din- 
ing rooms and passageways, covered with Litosilo manu- 
factured by the Marine Decking & Supply Company, Phila- 
delphia, Pa.’ On the three remaining ships Litosilo will be 
used throughout. On nine of the passenger vessels built and 
building at the New York Shipbuilding Corporation, with 
the exception of the first ship, on which cement was laid 
in the passageways, Litosilo is used throughout. The same 
is true of two combination passenger and cargo vessels build- 
ing at the Newport News Shipbuilding & Dry Dock Com- 
pany. In the passageways and public spaces of the ship 
Litosilo is usually covered with a composition or rubber 
tile and in staterooms it may be partly covered with rugs. 
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Heavy Claims Against the Government Held 
by Shipbuilders and Shipping Interests 

By WALDON FAWCETT 

Not the least of the responsibilities facing the new executive administration at 
Washington and the new Congress of the United States is that involved in the adjust- 
ment end settlement of the claims of shipping and shipbuilding interests. Irrespective 
of what policy may be worked out for the future operation of the government's merchant 
fleet, and irrespective likewise of whether the present Shipping Board organization shall 
survive or be supplanted by a new managerial agency, there looms the obligation to dis- 
pose of a formidable aggregate of claims that have grown out of the construction and 
operation of the war-inspired merchant fleet. 

MONG some persons in maritime circles, as well as out- 
side, there has been an impression that the only obliga- 

tions in this quarter on which Uncle Sam has been slow pay 
are the claims of the wooden shipbuilders. This estimate of 
the situation falls short of the facts. Tardiness in making 
final payments to the wooden shipbuilders has stirred feelings 
of sympathy, to be sure, partly, no doubt, because many of 
the claimants are operators of comparatively limited resources 
who are inconvenienced by the delay. But in terms of dol- 
lars, the aggregate of the claims of the wooden shipbuilders 
is overshadowed by the sum of other claims that remain to be 
disposed of, ere the governmental shipping enterprise may be 
said to have attained a definite or permanent status. 

According to the latest information available to the General 
Comptroller of the Shipping Board and his assistants there 
are on record or ‘fon the way” claims aggregating about $147,- 
000,000. This total includes the claims for just compensa- 
tion for ships requisitioned during the war. The officials 
figure that they will require $25,000,000 to pay the claims 
that are due, as it were, before the close of the present fiscal 
year on June 30, 1921, and that not less than $25,000,000 
will be needed for the payments to be met during the twelve 
months beginning July 1, 1921. 

CLAIMS FOR REQUISITIONED SHIPS 

Particularly significant, in the immediate situation, is the 
factor supplied by the claims for requisitioned ships which 
foot up $45,189,000. On the part of the officials of the Ship- 
ping Board, Emergency Fleet Corporation there is a disposi- 
tion to, sentimentally, regard these claims as settled because 

definite awards have been made. But the awards, save in a 
small proportion of cases, have not been accepted by the claim- 
ants, which circumstance reveals the element of dispute or 
controversy that must be reckoned with in considering the 
situation as to claims and that will probably result in legal 
contests that are likely to drag their weary course through 
the Federal courts for years to come—a heritage of the war 
similar to that which came, it will be recalled, from the Span- 
ish-American war. 

The situation with respect to compensation for the former 
owners of requisitioned ships may best be indicated, perhaps, 
by stating that the awards made against the aggregate of 
$45,000,000 in claims aggregate to date $16,434,000. Pay- 
ment has been made to the amount of only $2,459,000, leav- 
ing more than $13,000,000 of approved payments yet to be 
made. Inasmuch as the claimants have not accepted the 
awards represented by the amount last mentioned it is, of 
course, impossible to declare even this portion of the trans- 
action a closed incident. 

UNCERTAIN STATUS OF CLAIMS 

Chaotic is too strong a term to apply to the situation with 
respect to shipping and shipbuilding claims but certainly the 

current status is one of pronounced uncertainty. ‘To begin 
with, there is the circumstance that different kinds of claims 
—cancellation claims, contract claims, etc.—are so interwoven 
that detailed appraisal is almost impossible. Added to that 

_is the impossibility of figuring on any hard and fast rules or 
percentages for settlements. Commenting recently to the ef- 
fect that a claim for, say, $6,000,000 was likely to be settled 
ultimately for $1,000,000, Commander Gatewood remarked 
that it was impossible for any persons to estimate into what 
terms of cash payment the $147,000,000 in listed claims will 
ultimately be translated. 

The more of conjecture and less of substance there is at this 
stage comes from the fact that by no means are all the claims 
yet in. The General Comptroller said the other day that he 
knew of $31,000,000 in claims that have not as yet so much 
as been placed on file. The claims of the shipbuilders in 
particular are incomplete. The attitude of the Shipping 
Board officials is that the shipbuilders, generally speaking, 
have built up their cancellation claims as high as they can 
and that on general principles these amounts must be reduced 
before settlement can be sanctioned. 

EXTENT OF GOVERNMENT LIABILITY 

During the past few months there has been considerable 
discussion and some difference of opinion as to the extent to 
which the liability of the government was fixed in the 
cancellation of shipbuilding contracts where work had been 
commenced or material purchased. Such contracts were, fol- 
lowing the signing of the armistice, summarily canceled by 
wire and then confirmed by letter. The contractor was then 
expected to put in his claim for the amount of money already 
expended for labor and material and to cover commitments. 
The occasion for negotiation with respect to these shipbuild- 
ing claims has been found not so much in tangible items of 
ascertainable proportions as in the claims for sacrifice of 
less obvious dimensions such as the loss of anticipated profits 
and the disruption of plant routine due to the sudden termina- 
tion of the contract. The Shipping Board is unwilling under 
any circumstances, it might be added, to allow claims for 
anticipated profits but the mere presence of such items in 
claims operates to render tedious the process of adjustment. 

COMPLETION OF GOVERNMENT VESSELS 

A very interesting side-light was thrown recently upon the 
situation with respect to shipbuilding claims when the com- 
mittee on appropriations of the House of Representatives con- 
sidered the feasibility of practicing economy by delaying the 
completion of new vessels, building on the cost-plus basis, 
through the simple process of withholding appropriations. 
Director of Construction Gatewood opposed this policy as 
calculated to bring down upon the head of Uncle Sam a 
considerable addition to the already heavy load of shipbuild- 
ing claims. 
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The head of the construction department told the Con- 
gressional committee that if anything was done to interrupt 
the normal progress of the building program, on either the 
cost-plus or lump-sum basis, the sequel would be found in 
the submission of additional claims for damages. He ventured 
the opinion that a shipbuilder whose operations were in- 
terrupted by the government “would have a good claim.” 
The chairman of the Congressional committee thought that 
the limit of a shipbuilder’s claim under such circumstances 
would be a sum equivalent to 6 percent interest on the in- 
vested money tied up but Commander Gatewood disabused 
his mind with the explanation that with a ship under con- 
struction, just as with a building half completed, sudden stop- 
page of work would warrant a heavy claim for damages be- 
cause of the overhead involved, the disruption of the organ- 
ization, etc., etc. 

REINSTATED. CONTRACTS 

Shipping Board officials have, in this same connection, 
strongly dissuaded an element in Congress that would fain 
reopen the subject of the vessel construction contracts that 
are now being carried out in lieu of cancellations. Practically 
every vessel now under construction for the Shipping Board 
represents a new transaction in lieu of a cancellation—a ship 
reinstated to agree with a claim already adjusted with the 
shipbuilder or contractor. To illustrate the situation it may 
be related that one shipbuilding concern said: “If you will 
give us three ships out of the ten you originally promised us, 
we will settle for so much.” That attitude has been the atti- 
tude of a majority of shipbuilders, with the result that a great 
number of compensating contracts are now under way. 

Some Congressmen, who feel that the government would 
have saved money if it had canceled all contracts and made 
the best settlement it could, have in deliberations over future 
appropriations been flirting with the idea of curtailing obliga- 
tions in this quarter. Commander Gatewood has served warn- 
ing that, if the settlements or compromises made are opened 
up, the action will bring in its train a new crop of claims in 
addition to the claims that would grow out of the stoppage of 
work. The contention of the Shipping Board executives is 
that the commitments for materials were so heavy in the case 
of the average group of vessels affected by compromise that 
it was obviously the part of wisdom for the government to fol- 
low through with a curtailed construction program in order 
to get its money back rather than to make a settlement that 
would involve the complete abandonment of the material on 
hand. 

PAYMENT OF CLAIMS 

Not only is the adjustment of claims proceeding with 
deliberation but the actual payment of claims—even in the 
instances where shipbuilders or vessel owners are prompt in 
acceptance of propositions made to them—do not keep pace 
with awards. This is due to the fact that there is involved 
a considerable amount of detail that cannot be denounced as 
mere “red tape.” For example, after the claims board has 
passed upon a claim award there remains the necessity of 
ascertaining what advances have actually been made to the 
contractors. This last constitutes, indeed, a phase of Ship- 
ping Board operations the magnitude of which is not fully ap- 
preciated even within the industry. The long time loans 
made to shipbuilders by the Shipping Board and covered 
by mortgages running from 1921 to 1930 amount to more 
than $21,000,000. 

The machinery for the adjustment and settlement of claims 
against the Shipping Board is contained in the Claims Board, 
which is of comparatively recent origin and which is made 
up of four members, some of them qualified by long connec- 
tion with the Shipping Board whereas others have had prac- 
tical experience in private shipbuilding. The operation of 
the Claims Board entails an expense of about $200,000 a year 
and presumably will not continue for more than a couple of 
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years or so, inasmuch as claims that cannot be disposed of by 
this agency within a reasonable time will undoubtedly go to 
the Court of Claims. 

PROCEDURE OF CLAIMS BOARD 

The simple procedure is for the Claims Board, after the 
requisite survey and first-hand negotiations with the ship- 
builder or contractor involved, to pass a resolution settling 
the specified claim by award of a fixed sum of money. How- 
ever, considerations other than cash are apt to enter into 
the settlement of a claim. Notably there is the question of 
salvage. Instead of taking over all of the accumulated mate- 
rials or salvage, the Shipping Board frequently offsets a claim 
by turning over the materials to the contractor in part settle- 
ment of his claim. To determine the loss sustained and the 
allowances to be made under such circumstances it is neces- 
sary, of course, to compute the cost price of hundreds or per- 
haps thousands of material items. In due process the Claims 
Board passes a resolution reciting that the stipulated claim 
is settled for a certain cash payment, plus the material in the 
shipyard which represents expenditure in an acknowledged 
sum. In that form the award goes to the General Comptroller. 

ANTICIPATED PROFITS 

In order to emphasize a point that seems to have been the 
subject of misunderstanding in shipbuilding circles it may 
be reiterated that it is not the policy of the Claims Board to 
make any allowance in settling a claim for prospective or 
anticipated profit. A reasonable profit is, however, presumed 
to be conceded on the work done by a shipbuilder or other 
contractor up to the time of the cancellation of the contract. 
Where material has been purchased, as has been the case in 
virtually all contracts that are subject to adjustment, it is . 
customary for the Claims Board to allow a handling charge 
that is understood to run about 6 percent, on the average. 
Naturally, however, there can be no uniform allowance for 
this service inasmuch as there is variation—in the cases of 
different shipbuilders in the work and expense involved in 
the delivery, storage and insurance of accumulated material. 

The estimates of claims in the shipping and shipbuilding 
undertaking that have been supplied to Congress in the spring 
of 1921 do not attempt to make calculation of the amount 
of money that will be required for the wooden ship amortiza- 
tion. ‘The issue of the claims of the wooden shipbuilders 
was first taken up by Congress more than a year ago but there 
persists a sharp division of opinion as to the amount of re- 
sponsibility involved. Officials of the Shipping Board have 
all along contended that there is nothing in the records that 
officially commits the Shipping Board or the Emergency Fleet 
Corporation to obligations through the equipment of ship- 
yards or the construction of vessels other than those fixed in 
the contracts entered into. 

THREE TYPES OF CLAIMS 

Tersely, then, the attitude at the Shipping Board is that 
all the claims of the wooden shipbuilders divide themselves 
into three classes. In the first class are the claims for com- 
pensation for work performed and material furnished. In 
the second class are the claims for legal damages growing out 
of contracts that were canceled—claims on a par, that is to 
say, with most of the claims in the steel shipbuilding field as 
above discussed. In the case of both these classes of claims 
there is, as it is represented, no difficulty except that of agree- 
ing upon the amount to be allowed in each individual case. 
The third class of claims, however, is of a character that in- 

volves the controversial element. They are based upon as- 
surances which wooden shipbuilders say they received from 
representatives of the Shipping Board but which took the 
form of oral promises or other informal commitments rather 
than contracts duly signed and sealed. All the wooden ship- 
builders who have claims of this type feel that they were as- 
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sured a much larger volume of work than they received from 
the Shipping Board. Some of the builders had the distinct 
impression, as the result of their negotiations with represen- 
tatives of the government, that they were to have at least three 
turns of the ways. 

Lump Sum To Cost-PLus Basis 
Most of the contracts held by wooden shipbuilders were 

originally lump-sum contracts—that is contracts that, in each 
instance, fixed a definite sum for a definite amount of work. 
It was ascertained as the shipbuilding program progressed, 
however, that the amounts that had been fixed were, in many 
instances, too small. ‘There were delays also in getting mate- 
rials and the changes made in the plans of the ships likewise 
counseled some more equitable basis of compensation. Con- 
sequently the Shipping Board in a number of instances, where 
application was made, changed the contracts from a lump- 
sum to a cost-plus basis, but in most instances fixed a definite 

fee to be paid for profit and amortization. The payment of 
those fees, calculated on the amount of work actually per- 
formed has, in no instance, however, proved sufficient to even 
approximately amortize the cost of the shipyard or to make 
the shipbuilder whole. In the field of wooden ship construc- 
tion, in contrast to the steel shipbuilding situation, the basic 
question at issue has been whether the government should 
amortize the shipyards. 
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NORWEGIAN SHIP CLAIMS 

An interesting phase of the claims situation has to do with 
the Norwegian ship claims, passing mention of which was 
made in the report submitted in March by Chairman Walsh 
of the select committee of the House of. Representatives on 
Shipping Board operations. The investigating committee 
notes the division of opinion among persons who considered 
the claims of the several Norwegian owners, known as the 
stray group whose vessels were requisitioned under authority 
of the President. Involved in this aspect of the claims situa- 
tion are five principles as follows: (1) that the vessels on the 
stocks and materials for their building were taken and not the 
contracts; (2) that the contracts were taken over as well as 
the vessels on the stocks and the material for their building; 
(3) that a treaty was violated in the taking of either the 
physical property or the contracts; (4) that the treaty was not 
violated in that an act of Congress signed by the President 
abrogated the treaty; (5) that the assignability of the con- 
tracts 1s involved as to the rights of persons who purchased 
from the original owner under the terms of the building con- 
tract. The award made to the stray group was $34,500,000 
and the Congressional committee expresses no opinion as to 
the merits of the claims and the settlements, because the set- 
tlement of similar claims has been taken up with the State 
Department in a request for arbitration. 

Catch the Bees 
Consider the B. T. U.’s and How They Escape! A 

Chance to Cut Down Fuel Bills and Keep Up Wages 

By “Otp ScotcH” 

HE ordinary, garden and field type of bee is the symbol 
of work, due to his indefatigable habits of industry 

when the sun is shining, and his forehandedness in laying by 
his food for the period when, due to climatic conditions, he 
can no longer work at his chosen job of extracting saccharine 
matter from clover and other flowering plants. Hence there 
are many qualifications of the bee which can well be emulated 
by mankind and especially that portion of the race which goes 
down to the sea in ships. 

There are bees by the millions on shipboard, and it is the 
training of these and their proper utilization which form or 
should form the principal occupation of marine engineers. 
The bees I have reference to are not those of the gaudy wings 
and the merry buzz, but as workers they have the honey 
gatherers backed off the map. 

THE MARINE BEES 

This marine type however, unlike their cousins on land, 
are not so tractable and instead of following their leaders 
and driving along in swarms, they have a faculty of break- 
ing away from the procession at every turn in the road and 
dissipating their energy in useless endeavors. Those of you 
who have heard Frank Bacon in ‘Lightnin’ ” tell of how he 
was the first man ever to drive a swarm of bees across the 
plains can well appreciate how much more difficult it would 
have been for that dear old prevaricator to have driven a 
swarm of these marine bees when I tell you that the bees I 
have reference to are the B. T. U.’s liberated in the furnaces 
of the ships’ boilers due to the union of the carbon in the coal 
or fuel oil and the oxygen in the atmosphere. As soon as 
these bees are formed they immediately try to make their escape 
in the paths easiest for them to make their getaway. Hold- 
ing them together and making them work is the task set for 
the firemen and engineers. 

There are 14,000 of these little workers in every pound of 
good coal, and over 19,000 in every pound of good oil: in 
these days of high fuel costs every B. T. U. possible should 
be caught and made to do some good, honest work. We all 
know, of course, that in spite of precautions some eighty or 
ninety percent of them get away without doing anything 
worth while, so there is a very large field in which engineers 
can operate in this game of bee catching. 

THE BEES THaTtT ESCAPE 

Assuming that the engineer’s crew on a merchant cargo 
vessel receives fifty percent of the total money paid for wages 
and overtime, the figures recently given out by the Shipping 
Board as to the relative costs of different essentials of ship 
operation will show that the average cost of fuel is just about 
seven times the cost of labor for the engineer’s force. 

As fuel is such a large portion of the cost of operation, 
and as the efficiency of the engineer determines to a great 
extent the amount of fuel used, it can readily be seen how 
important it is to the shipowner and to the entire merchant 
marine that every means be taken to improve the efficiency of 
the men who hold such responsible positions on the ships. 

CHANCES FOR SAVINGS ON BOARD SHIP 

It cannot be said even by the most radical labor advocate 
that American marine engineers are not well paid at the pres- 
ent scale of wages. The tendency of the period of deflation 
upon which we are now well advanced is for a general reduc- 
tion of wages in all branches of industry. Already this reduc- 
tion has struck the shipyards to the tune of from ten to fif- 
teen percent, notwithstanding the fact that the efficiency of the 
average shipyard mechanic has vastly increased within the 
past two years following the Armistice. 

The opportunity for increased efficiency on shore is not 
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comparable with the chance for savings on board ship. If 
marine engineers and firemen wish to stave off what appears 
to be an inevitable reduction in their wages, they must im- 
mediately take steps to improve their efficiency. A 10 percent 
saving in the amount of fuel consumed and at least fifty 
percent reduction in the cost of repairs are well within the 
possibilities, and a quick demonstration of such ability ought 
to do much in influencing the average steamship owner and 
operator to defer wage reductions. 

Engineers quite generally admit that they cannot much 
longer insist on being paid for overtime. They may as well 
realize that they will have to begin at once to return to old- 
time conditions of doing many of their own repairs. The 
proverbial “stitch in time” is very applicable to marine en- 
gineering, as the fitting of a new stud, the stopping of the 
smallest leaks ofttimes forestall the necessity for extensive re- 
pairs when the ship reaches port. The owners can help out in 
repair reforms very much by fitting a few well selected ma- 
chine tools, such as a small lathe, a shaping machine and a 
drill press. It is surprising how many machinery repairs 
can be made on board, and while the ship is under way, by the 
engine room force, if they only have the will to make them. 

THE WASTE OF FUEL 

The use or rather waste of fuel is the matter that needs 
the most attention from the operating force in the engine and 
firerooms. As before stated the B. T. U.’s once released have 
a faculty of running away from useful work, and it is in 
corraling them that the engineer must devote the best of his 
abilities. It is much easier for B. T. U.’s to escape up the 

‘stack then it is to penetrate dirty boiler tubes and get into 
the water where they can turn it into steam. Even a sixteenth 
of an inch of scale or soot on the tubes makes a difference of 
eight or ten percent in the efficiency of the boiler: hence they 
should be kept as clean as possible. Improper firing of coal 
or mixing of air and oil produces horrible waste of fuel, 
therefore the engineer in charge of the watch should devote 
himself to studying the best methods of using the coal or oil, 
and train his firemen accordingly. 

It is less work to fire properly than improperly. In charg- 
ing coal furnaces, the firemen must be quick and snappy, so 
as to keep the doors open the least possible time. Furnaces 
should be fired systematically, so that not more than one door 
is open at a time. Furnaces should not be choked with 
“crown sheeters,” as a stuffed furnace is as bad as a stuffed 
stomach in a human being. Poor combustion is one result, 
and a stomach ache the other. Too much oil or too little air 
results in a bad mixture, and unconsumed oil or smoke re- 
sults. Black smoke from the stack is a sign of a careless 
fireman, and a sure way of having wages reduced when the 
fuel bill reaches the office. 

UNLAGGED BOILER SURFACES 

Every little weep or hiss of escaping steam in the boilers, 
piping or engines means the chuckle of some truant B. T. U.’s 
who are escaping work. Unlagged boiler surfaces or portions 
of valves and piping make easy exits for more recalcitrant 
heat units. It is queer how many shipbuilders and superin- 
tendents overlook the possibility of cutting down waste by 
lagging the bottoms of Scotch boilers. They seem to go on 
the theory that “Oh well! what’s the good of trying to keep 
them warm! ! And then they wonder why their boilers leak 
so badly in the shell seams. Think of a thick steel plate at 
a temperature of 400 degrees on top and about 100 degrees 
on the bottom. Do you blame them for weeping? 

To accomplish most in the saving of B. T. U.’s I would ad- 
vise all engineers to get acquainted with the alphabetic symbol, 
in the person of our old combustion friend, Mr. CO,. That’s 
what the chemist calls it, but ordinarily he is known as carbon 
dioxide, that is one atom of carbon makes love to and marries 
two atoms of oxygen. Mr. Carbon is somewhat of a Mormon 
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in this affinity but he is much more efficacious in producing 
good boiler results than he is in a monogamous state, when he 
runs away with a single atom of oxygen. The best results 
of combustion are obtained when the escaping flue gases con- 
tain as nearly 14 percent of CO, as it is possible by correct 
firing to obtain. In ordinary, careless methods of mixing fuel 
and air, you are liable to get a mixture containing as low as 
9 or 10 percent of carbon dioxide, which means right off a 
wasting of from 20 to 30 percent of the fuel up the stack. 

Naturally chemists and combustion engineers know of these 
results, but their knowledge does not have any good effect in 
saving fuel on board ships, unless the men in charge know 
of and apply this knowledge. Not so long ago it was deemed 
impracticable to make chemical tests on board ship to deter- 
mine the composition of flue gases. In stationary boiler plants 
it has for some time been customary among the more up-to- 
date engineers to have such tests made and to rate the fire- 
men’s efficiency on the way he kept up the proper proportion 
of carbon and oxygen in the flue gases. Quite recently sev- 
eral manufacturers have designed apparatus, at comparatively 
low costs, which can be fitted on marine boilers, so that even 
the uninitiated may read the CO, contents as readily as they 
can a steam gage. 

The closing advice to my marine engineer brethren is to 
get next to some apparatus of this kind and start out on a 
hunt to arrest these perambulating B. T. U.’s and thus cut 
down their fuel bills and help to keep up their wages, for 
which they have my best wishes. 

New Passenger Ship for French Line 

HE Lamoriciere, which has been constructed for the 
Compagnie Genérale Transatlantique by Swan, 

Hunter, & Wigham Richardson Limited, at their Neptune 
Works, Newcastle-on-Tyne, has just completed her official 
trials and has been handed over to her owners, so that she 
may take her place in their mail and passenger service in the 
Mediterranean. The vessel is built of steel, about 385 feet 
in length by 50 feet beam, and has been constructed to at- 
tain the highest class in the Register of the Bureau Veritas 
for special service in the Mediterranean with the special mark 
for watertight subdivision. 

Her passenger accommodation is extensive, very comfort- 
able and even luxurious. She is fitted to carry 132 first class 
passengers, including two cabins-de-luxe suites, the accom- 
modation including a spacious smoking room and conversa- 
tion room on the boat deck, large dining saloon on the upper 
deck, and staterooms for one, two and three passengers on the 

promenade deck and upper deck. The decoration of all these 
rooms is of the highest type. 

The second class passengers, 116 in number, have a well 
finished smoking room and music room on the promenade 
deck, a dining saloon on the upper deck and staterooms on 
the main deck. The third class passengers, 132 in number, 
have a comfortable dining saloon on the upper deck, while 
their sleeping accommodation is on the main deck. The 
lower deck is fitted for the carriage of cargo or soldiers. 

The triple screw propelling machinery, which has been 
constructed by Swan, Hunter & Wigham Richardson Limited, 
at their Neptune Works, consists of one four-crank triple ex- 
pansion reciprocating engine, balanced on the builders’ well- 
known Yarrow, Schlick & Tweedy system, and two low pres- 
sure turbines of the Parsons type, in conjunction with single 
reduction mechanical gear. The center propeller is driven by 
the reciprocating engine and the wing propellers by the tur- 
bines. Steam is supplied by six single-ended boilers work- 
ing under Howden’s system of forced draft, and arranged to 
burn either coal or oil fuel. 

On the trial trips the machinery worked without the slight- 
est hitch, driving the vessel at a speed of 18% knots. 
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Locks of New Orleans Industrial Canal 
Controlled by Novel Electrical 

Switchboard 

N electrical switchboard for controlling the locks of the 
Inner Harbor Navigation Canal at New Orleans, which 

is a representation of the actual canal in miniature, has just 

been designed and built by the General Electric Company. 
This system, patterned closely after the central boards built 
for the Panama Canal by the General Electric Company, 
enables one man as operator, quite out of sight of the canal 
itself, to control the movements of the lock machinery and 
see before his eyes just what is happening on the actual canal 
when he turns the control handles. 

CONTROL BOARD 

The miniature canal, or control board, is 16% feet in 
length and is rated at 110-220 volts alternating current. The 
switchboard shows the lock chambers of the canal by a 
stretch of marble slabs, extending from one end to the other 
of the control board. At various points along the line of 
this miniature canal, columns rise to various heights. These 
columns are scaled for reading, and indicate the rise and 
fall of water in the lock chambers when the operator, by 
means of the control handles, opens and closes the water 
gates in the actual canal. 

On the top and near the edges of the board are located the 
control handles. These handles are operated through an 
angle of 90 degrees. They open and close the circuits to the 
electrical apparatus which works the lock machinery, located 
in the walls of the locks. Name plates show the “open,” 
“close,” and “‘off’’ positions of the handles. 

INTERLOCKING ARRANGEMENT 

A special arrangement was worked out to take care of the 
question of interlocking. A series of vertical and horizontal 
bars is provided, which move in a direction 90 degrees apart. 
The bars are provided with bevelled stops, known as “dogs,” 
designed to engage one another. When these dogs meet, it 
is impossible to move one bar until the turning of a control 
handle has lifted the dog out of the way. Other control 
handles meanwhile are locked out of action. The Sylsyn 
system is used as the medium of indication between the lock 
machinery and the switchboard. 

The canal to be controlled by this system will connect the 
Mississippi river with Lake Pontchartrain and will eventually 
provide a shorter water route from New Orleans to the Gulf 
of Mexico. It extends completely across the city of New 
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Lock Control Board, 110-220 Volts, A. C. (End View), Port Commission 
of New Orleans 

Orleans for 534 miles. The Inner Harbor itself will be at 
the level of the Gulf of Mexico, and subject only to tidal 
fluctuation of the gulf. 

CONCRETE SHIP LOCK 

The chief feature of the canal, which will allow for the 
passage of vessels from the outer harbor, on the Misissippi, 
into the inner harbor, is a large ship lock of reinforced con- 
crete, which will accommodate a ship up to approximately 
20,000 tons. The lock masonry will have a length of 1,050 
feet and a usable length of 640 feet; a clear width of 75 feet, 
and a depth over the sill at low water in the gulf of 30 feet. 

The development of the inner harbor provides an addition 
of ‘approximately eleven miles of waterfront to the port of 
New Orleans. The work as a whole is about 80 percent com- 
plete. It is expected the entire project will be complete and 
ready for opening to commerce about next July. 

This project, when finished, will constitute a link in the 
great intracoastal canal, which will provide a continuous in- 
land waterway from Boston to Brownsville, Texas. It will 
form the waterway of least resistance to New Orleans, from 
the Alabama coal fields. 

The control board described above will be the first of its 
kind installed in the United States and the only one outside 
the Panama canal zone. 

Lock Control Board, 110-220 Volts, A. C. (Side View With Coyers Removed), Port Commission of New Orleans 



Financing Our Foreign Trade 
Provision for Long-Term. Credits Necessary 
so That the World Can Do Business With Us 

BY GEORGE ED, SMITH** 

HE business men of the country have watched and 
waited for more than two years, while the time has 

arrived when it has been necessary to provide some means 
for preventing the complete disruption of our export trade. 
Since the armistice a $4,000,000,000 trade balance has piled 
up, and now a further balance finds difficulty in being 
financed. The National Chamber of Commerce, the National 
Foreign Trade Council, the National Association of Manu- 
facturers, all agreed long ago that something should be 
done to solve this great problem. 
The opportunity came when Con- 
gress passed the “‘Edge Act,” and 
when a committee of the Ameri- 
can Bankers’ Association formed 
the plans for the Foreign Trade 
Financing Corporation, which by 
its very size and its nationally 
representative character, is ex- 
pected to make real headway in 
remedying the chief obstacle now 
in the path of American exporters. 

Foreign buyers need American 
goods more than ever; American 
manufacturers, business men and 
farmers need more than ever to 
supply what the foreigner wants. 
They have the demand. We have 
the goods. By supplying that de- 
mand we could get rid of that 
great surplus, could keep busy six 
days a week instead of four, and 
could pave the way toward a new 
position for the United States in 
the international commerce of the 
world. 
Why can’t this be done now? 
Because the commercial banks of the United States can- 

not go on extending long-term loans, and further, because the 
American dollar is at such a high premium in foreign coun- 
tries that foreign buyers cannot afford to do business with 
us on the short-term basis, customary in this country. In 
granting short-term credits the limit has about been reached. 
It is only by giving the foreign buyer more time in which 
to pay for his goods that we can compete successfully with 
the rest of the world and sell our surplus products abroad. 
Now, what is the reason for this four-billion dollar trade 

balance, and why is it threatening to put us out of business 
with the rest of the world? 

Foreign buyers since the armistice piled up this four-bil- 
lion dollar trade balance as a result of purchases, which 
would ordinarily have been stretched out over a period of 
years. Normally they would have purchased what they 
needed, and the balance of trade kept practically level, al- 
though it was turning in our favor, but instead of taking a 
sufficient amount of time so that demand would balance 
demand, or so that we would absorb direct securities from 

the other side, as England and France did in the past, this 
balance piled up through an immense one-sided purchasing 
on the part of foreign buyers in a short time. 

American payrolls. 

_* From an address delivered at Editorial Conference luncheon, Asso- ciated Business Papers, Inc., New York, February 18, 1921. 
fe President, Royal Typewriter Company, and member, Organization Committee, Foreign Trade Financing Corporation. 

The solution of American labor’s greatest 
problem—unemployment—is the exporting 
of American time sheets to bring back 

The products of Amer- 
ican workmanship under our present credit 
system can only go part of the way in reach- 
ing the foreign buyer. 
eign buyer, to keep American goods flowing, 
American industries running, and to bring 
back work for the four million pairs of 
American idle hands, there must be pro- 
vided at once adequate machinery for grant- 
ing long-term credits in our export trade. 
Until these long-term credits are available, 
Arnerican cargoes will be halted in mid- 
ocean, caravans loaded with American goods 
will be stopped in the middle of their jour- 
neys, and a great barrier will remain in 
place in all parts of the world, checking 
the flow of American time sheets for the 
solution of filling American payrolls. 

Such a thing would not have happened, if this balance 
of trade had gradually grown in our favor rather than to 
be dumped upon us. We would have had a gradual balance 
of trade to even up, and as it was gradual, we would have 
absorbed securities as the natural way to balance up that 
trade. It was not possible to educate the people of this 
country as to the advantage of absorbing foreign securities 
direct, since they had been a debtor people so long that they 
do not know what to do as a creditor. ae 

Therefore, there had to’ bea 

medium through which to absorb 
these securities, first investigating 
their worth, and then pooling them 
and issuing debentures based’ on 
them to the people. It has been 
felt that the big jump in the bal- 
ance of trade with its consequent 
disruption of exchange would, un- 
doubtedly, not have come if se- 
curities had been absorbed to cor- 
rect it. Therefore, let us consider 
a proposition which will absorb 
these securities in sufficient volume 
to have some effect on the balance 
of trade. This is the reason for the 
immense size of the Foreign Trade 
Financing Corporation. 

Let us see whether we want se- 
curities or not. In the first place, 
if we do not get securities in pay- 
ment for the goods we have sent 
abroad, we are going to get other 
goods. Do we want a tremendous 
amount of imported goods dumped 
in on us? We want raw materials 

that we do not produce. We want many things, such 
as coffee, rubber, sugar, etc., cheaper, so that we 
will get more of the good things of the world that 
we do not produce for less of our individual effort. 
We want imports of certain goods, but we do not want 
four billion dollars’ worth of manufactured goods dumped 
into the country, when we are now able to produce 
more of manufactured goods than we can consume. Wouldn’t 
it be better to absorb good securities and have foreign people 
pay us interest? In the last analysis, we must import goods, 
gold or securities to settle our trade balance. We do not 
want the goods—we have taken all the gold foreign people 
can spare—and now we stand up against a wall because we 
cannot absorb securities. For the present we have taken 
more than enough from Europe that is movable. We do not 
want any more. We must become, as we would have become 
under normal conditions, a rich investing nation, as every 

To reach the for- 

rich exporting nation in the past has always become. 
The question then is, whether this country will back up 

its export trade. It is not a question of whether the Foreign 
Trade Financing Corporation itself will succeed or not. The 
question is, whether we can get behind the proposition and 
by group thinking and concerted action, solve one of the 
biggest problems that has ever confronted our country. Put 
it another way, the question is, whether we have to depend 
upon a crisis to show the country that it ought to have done 
what the brains of the country are now telling us we ought 
to know. 
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The problem is one which it will take an immense insti- 
tution to handle. We will say now that we want to solve 
one particular problem, and I will lay it in front of you 
concretely. 

There is in Australia to-day a market for American auto- 
mobiles. We are not shipping them. Why? Because there 
is not a dollar market in Australia at this moment, and for 
that reason many of our men in Detroit are not working, 
and we are not producing the automobiles. We must create 
a dollar market in Australia in order to sell our goods there 
and keep our men working. How are we going to do it? 
By long-term credits. Is it right that we should have un- 
employed workmen in the country when we can by right action 
revive our market abroad? This is not being done out of 
charity of our hearts to help people who cannot help them- 
selves.. It is not an effort to make the League of Nations 
work. It is to develop the market for American products 
outside the United States. Why not take our dollars—put 
them to work—go on paying our workmen and keep up the 
prosperity of the country? 

We manufacture a tremendous amount of goods in America 
beyond the amount that is needed for home consumption. 
Naturally we cannot sell them in America. We need outside 
markets to dispose of them. When we cannot do this, there 
is unemployment for the men who manufactured these goods. 
When all is said and done when we export, we export labor. 
Labor is the biggest part of all goods we export. Take the 
automobile. The manufacturer of this article does not make 
ten percent profit on his turnover. If he did, he would be 
many times a millionaire. No, he makes nearer 5 percent. 
Fifteen percent of his cost goes to buying raw materials. The 
remainder goes into labor. In the end, more than 75 percent 
of his cost goes to the workman. What, therefore, we are 
trying to do is to take the time sheets out of the factories of 
America, export them, and bring back payrolls for our 
American workmen. 

When you finance foreign trade, you only finance the 
time of our American workmen a bit further to its ultimate 

consumer. . 
Let us take the automobile again. Suppose that you grant 

three months’ credit. Where will that three months take 
the automobile? Make it simple. Probably to the top of the 
Andes Mountains, or half-way across the Pacific Ocean. 
In three months the automobile has not reached the ultimate 
consumer. You haven’t got it far enough toward the pay- 
roll for your workmen’s time sheets. 

Some time ago, we, as manufacturers, sat back and said to 
the parties in the other countries, ‘““Come to our factory and 
get the automobiles, and pay us cash.’’ The farmer said, 
“Come and get my corn from the farm or the local elevator, 
and pay cash.” When our exports began to decline, our 
producers relented a bit, and financed their goods to the 
port of shipment, letting the buyer take and pay for them 
there. Now our exports have shrunken so far, and our avail- 
able financial machinery has become clogged so much, that 
we cannot carry the goods any further along to the ultimate 
consumer. It is impossible for the foreign buyer to take 
goods on the terms made available by our commercial banks, 
and therefore we cannot sell the goods. 

The explanation is very simple. We haven’t the machinery 
to carry our work to its ultimate consumer. We used to 
say to the buyers, “You come and take our goods and use your 
own money to finance them.” Now that we can no longer 
do this, we must either stop selling or find some way to 
carry our goods further along to the people who use them and 
consume them. 

This is not the bankers’ problem alone. It is the people’s 
problem. It requires group thinking, group action. 

Look at the people of Great Britain. They eat, sleep, work 
and live in export trade. There are forty million people 
thinking of export trade. Look at what they have done in 
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export trade. Then wouldn’t we rather have forty million 
people solidly back of the proposition to finance our exports 
than a hundred million people uninterested and unconcerned? 
This same thing is true of France and Germany. 

I think that having a hundred million people, all wearing 
the same hats, the same clothes, the same ties, the same shoes, 
all eating the same things, is a tremendous advantage for 
any nation. It gives a standardized market for the products 
of the country. That gives us a great advantage in going 
out and selling these standardized goods in the world’s mar- 
kets. But this great body of one hundred million people is 
unorganized, and you know that an unorganized majority in 
many cases will not do what an organized minority could. 

The answer is this: We must educate the people. We 
must bring about group thinking, making the people realize 
that what we are doing is putting machinery in operation, 
which will back their payroll. We must make them under- 
stand that it is their problem. If all of us sit aside and 
wait for somebody else to act, the task will never be done. 

I am thoroughly convinced that what we need in this 
country is to think together, work together, act together, in 
a real spirit, and then the financing of our foreign trade 
will go over and be one of the greatest propositions of the 
world. 

Hydraulic System for Stowing and Hand- 

ling Fuel Oil on Board Ships or 

in Yards or Docks 

HE sketch accompanying this description shows the 
eke adaptation of a hydraulic system for the control of the 
fuel oil of a large dredge. ‘The solid lines show the run of 
oil piping from the tops of the various tanks to the oil control 
manifolds. The dotted lines show the run of the water piping 
from the bottoms of the corresponding tanks to the water con- 
trol manifolds. 

In this drawing the manifolds are located so as to avoid 
crowding the space on the floor of the boiler room and to re- 

lieve the pressure on the tank tops. A filling main from either 
side enables oil to be delivered directly to any selected tank. 

The water control manifolds are connected to a convenient 
source of water supply, but preferably to the condenser dis- 
charge as well as to a main from a water pump. 

DouBLE CONNECTION OF WATER CONTROL 

The purpose of the double connection is that in ordinary 
feed to the burners the water from the condenser discharge is 
in more than sufficient quantity to keep the booster pumps 
flooded, while the water pump is used directly for the purpose 
of transfer of oil from any tank or tanks to any other tank or 
tanks or overboard. 

The water pump is equipped with a special double ported 
transfer valve so designed that the operation of a single lever 
enables the operator to discharge water from the tank from 
which oil has just been transferred overboard without further 
action than to pull the lever of the valve. It is not necessary 
to stop the pump nor to operate other valves. 

The run of the piping on these diagrams is shown as direct 
as possible, but it is immaterial that these runs should be 
exactly as shown if necessity requires some detour around 
obstructions. The pipe line sizes are of customary dimensions 
for the oil piping, while the water piping is generally smaller. 

ADVANTAGES OF SYSTEM 

It is in the detail of connections of piping and in the cal- 
culation of various heads and in the enlargements at certain 
necessary points that the functioning of the system is effected. 
It has been found that the run of the piping is in many cases 
appreciably less than with the old suction system. 

When the ship’s fuel is handled by this system it is possible 
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to dispense with transfer pumps, vent pipes, high and low 
suction, expansion trunks and special settling tanks. This 
means that the initial economy is noteworthy. With this sys- 
tem of stowage of oil certain phases of expense are moderately 
reduced and there is an appreciable saving, especially with 
the lighter oils in the volatilization of the lighter components. 
Operation by this system is safe, more convenient and cleaner. 
Two essential facts in connection with this system are: 

First, the fuel stowage tanks are kept completely filled with 
liquid; second, clean oil is fed from the top of the tank. 

Some of the features under the first fact are: 
(a) By keeping the tanks always full of liquid, no air can come 

in contact with the fuel in stowage and therefore no gases can 
form. This automatically eliminates all dangers from fires and 
explosions arising from such gases. 

(b) It prevents the deterioration of oil because no gases are 
allowed to form. 

(c) The tanks being full, there is no free surface of fluid. 
Surging, with its dangers, is prevented. The strain and stress on 
bulkheads are eliminated and also the rupture of the joints and 
connections. 

(d) The metacentric height of the vessel may be more accu- 
rately determined and better stability conditions obtained, as no 
allowance is necessary for partially filled tanks. 

Some of the features under the second fact are: 
(a) Only clean oil can be delivered to the supply tank pumps, 

burners, carbureters, bearings or other destinations for use. 
(b) The elimination of foreign matter froin the oil prevents 

the clogging of valves, burners or carbureters and the cutting of 
the pump cylinders and pistons. 

Any oil that is in condition to flow is very readily handled 
by this system. This means that where heating is necessary 
in the suction methods it is also necessary with the hydraulic 
method. 

The transfer of oils from docks to boats or vice versa is 
accomplished without discharging dangerous and obnoxious 
gases into the atmosphere in the vicinity of the vessel. 

The trim of the vessel can be effected by the hydraulic sys- 
tem, the more readily the lighter the oil in question. The 
draft of the vessel and also the trim can be maintained prac- 
tically constant as required. On the other hand, any tank 
may readily be emptied to lighten the vessel, and the tank so 
lightened can be made safe with much less steaming than un- 
der present practice. Valves or other safeguards deemed ad- 
visable, which are not in direct opposition to the principles 
actuating this system, can be used as desired. 

This system has been investigated and approved by the 
United States Steamboat Inspection Service, the American 
Bureau of Shipping, Lloyd’s Register of Shipping and the 
British Board of Trade. The system is especially applicable 
to the installations of oil burning galleys where trouble fre- 
quently arises under present methods. 

DESCRIPTION OF OPERATION 

A description of the operation movements required with 
this system shows that it is not necessary to go from one end 
of the ship to the other to manipulate valves and that the 
frequent accidents due to this are avoided. 

1 

FILLING 

Pull the levers of the oil control valves of the tanks to be 
filled. It is not necessary to touch the water control valves: 
they are in such a position that water is discharged in equal 
amount with the oil taken aboard. 

TRANSFER 

To transfer fuel from a bottom tank to a high tank, for ex- 
ample, open the respective oil control valves by pulling their 
levers and pull the lever of the water control valve of the 
tank from which the transfer is made. If there is haste to 
complete the transfer, the water pump should be put in service, 
otherwise transfer will slowly take place from water drawn 
from the condenser discharge. 
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OIL TO BURNER 
As the oil is always on the burner line, nothing more is 

necessary for delivery than to regulate the valves of that line 
as usual, 

It is possible to arrange that the tanks’ contents may be 
known at any time by consultation of specially designed 
pheumercator gages and alarm may be given as the tank ap- 
proaches the condition of full or empty. The matter of alarm 
may be covered by one of two methods. One is by the use of 
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Water} Gontrol Valves 

A Simple Transfer System, Showing Oil on the Burner Line from the 
Port Wing Tank—Water Control Valve, Only, in Use 

For transfer from starboard to port wing tank, pull oil control levers, for 
these tanks and also water control valve for starboard wing tank. If 
there are more tanks than shown, it is necessary to add one valve for each 
to the water and oil control manifolds, respectively. 

an electric relay, which is entirely safe and simple, and the 
other is by an attachment to the gages. 

A feature of this system is the fact that it is subject to in- 
stant control in emergency. The tanks, being full, are safe 
in any case, but in emergency the pushing of an electric button 
prevents the feeding of oil in the entire system or in any dis- 
tinct part of it. In the event of the piping being carried away, 
oil from the tanks cannot be discharged within the ship. 

In other applications of the systems for stowage on shore 
for the service of vessels the advantages are equally definite. 
Where conditions permit, it is possible at the extreme range of 
the adaptation to provide an entire system regardless of the 
size without valve of any sort other than the valve on the end 
of the delivery line. In ships, tenders, yachts, scows and other 
craft similar systems are readily designed. 

It may be noted that the principles involved have been 
successfully used for land installations for some fifteen years 
and are standard with many companies from one end of the 
country to the other. 

CLASSIFICATION OF Export CoaL.—A co-operative agree- 
ment has been effected between the Tidewater Coal Exchange, 
Inc., of New York, and the United States Bureau of Mines 
for the classification of coal shipped for export through the 
ports of New York, Philadelphia and Baltimore on a basis 
of accurate sampling and analyses. The agreement provides 
for the establishment of limits and tolerances of quality for 
certain pools and for the maintenance of the quality of the 
pools within the limits specified. The agreement applies to 
coals shipped from Pennsylvania, Maryland and northern 
West Virginia. In 18 months 48,000,000 tons of coal, in 
approximately 1,000,000 cars, were shipped from these dis- 
tricts through the Exchange. 



Rules and Regulations for Freeboard’ 
Review of Regulations in Foreign Countries Governing Freeboard 

—Discussion of Requirements for Ordinary Sea-Going Cargo Vessels 

BY DAVID ARNOTT 

of the side above the load waterline at the middle of her 
length measured from the top of the deck at side and marks 
the limit of loading which is considered consistent with the 
maintenance of a proper factor of safety under all conditions 
of wind and weather. Freeboard rules and regulations are 
an endeavor to define this limit, and one can readily under- 
stand that the problem of fixing a safe load line for. a com- 
plicated floating structure moving through and supported in 
a constantly varying degree along its length by a fluid which 
is‘itself in motion does not lend itself to simple mathematical 
treatment. 

‘There are, however, obvious and essential considerations 
which must be kept in view in determining the proper free- 
board for any vessel: 

(a) The provision of that height of platform which will 
prevent any undue tendency to ship water aboard with con- 
sequent deck damage and which will insure the crew getting 
about the deck in heavy weather with, if not comfort, at least 
comparative safety. 

(b) A reserve of displacement, i. e., reserve or spare buoy- 
ancy, must be provided as a margin against possible leakage 
and entry of water into the holds. 

The freeboard as determined from the above considerations 
has been termed the geometric freeboard and is the minimum 
‘freeboard allowable having regard to the vessel’s dimensions, 
form and type. 

(c) The vessel must have a sufficiency of structural 
strength to render her safe when 
loaded to the minimum or. geo- 
metric freeboard. 

As,a ship, like any other struc- 
ture, must be designed for the load 
to be carried, freeboard and 
strength cannot be disassociated 
and the inclusion of a definite 
standard of strength in any 
freeboard regulations is essential. 

(d) If the vessel has a deficiency 
of structural strength as compared 
with that of the freeboard stand- 

ar HE freeboard of a vessel is usually defined as the height 
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Fleet Corporation. Marine underwriters, as one would 
expect, had always endeavored to see that the loading 
of vessels in which they were particularly interested was 
kept within reasonable limits and their surveyors had in- 
structions to report cases where, in their opinion, vessels were 
overloaded to an undesirable extent. The American Bureau 
of Shipping’s “old rules’ emphasized the importance of ad- 
hering to general principles by which the amount of free- 
board for safety might be determined and contained a general 
table of freeboard allowances which varied from 11% inches 
per foot of depth of hold at 8 feet to 334 inches per foot at a 
registered depth of 30 feet for full scantling vessels, with one- 
half of this allowance for hurricane deck vessels. In’ the 
case of vessels of the latter type in which the deck below the 
superstructure, or hurricane deck, was the main strength deck, 
the minimum freeboard proposed required to be submitted to 
the committee before classification was granted. 

Mr. Lewis Nixon, in a paper before the Society of Naval 
Architects and Marine Engineers in 1897, while criticising 
certain minor features of the British freeboard tables in force 
at that time, gave expression to his own personal opinion re- 
garding a compulsory load line in these words: ‘It must not 
be assumed that the general opinion of having a definite safe 
freeboard for vessels is wrong, for as it stands this is a very 
wise law, and if it is administered impartially and without 
undue interference with trade it is of the utmost value to 
floating property.” In the discussion following the reading 
of his paper it transpired that a bill to regulate freeboards, 
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ard, the freeboard must be in- 
creased in order that the reduced 
load carried will render her rela- 
tively as safe as the standard ves- 
sel. 

> 
Although the present load line 

bill before Congress appears to be 
the first serious attempt to provide 

oo 

load line legislation for this 
country, the desirability of plac- 

S ing some limit on loading seems to 
have been recognized for many 
years prior to 1917, at which time 
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the United States Shipping Board 
took definite action and issued in- 

structions that load lines. be 
aS 

Freeboard in Winter from Top of Wood Deck at Side in Feet 
marked on all vessels building 
and to be built for the Emergency 
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100 

* Paper read before the Society of Naval 
Architects and Marine Engineers, New 
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York, November, 1920. Fig. 1.—(Steamers) Comparison of Early British Freebroads With British 1885 Freeboard Tables 
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particularly for lake vessels, had been introduced into Con- 
gress some years before but was dropped when it was pointed 
out that most of the channels of the Great Lakes would not 
allow of vessels being loaded to their proper freeboard. The 
opinion was also expressed that freeboard was not so vital a 
question in the United States as in some other countries, owing 
to the limited draft of harbors and the extensive use in the 
coasting trade of hurricane deck vessels with sides high out 
of water. 

It is interesting to note that as long ago as the year 1874 
the enterprising builders and shipowners of the Great Lakes 
district met in council at Buffalo and not only came to the 
conclusion that the marking of a load line on both ocean- 
going and lake vessels was desirable, but after mature de- 
liberation formulated rules for freeboard and drew up a set 
of construction rules for wooden vessels in which a laudable 
endeavor was made to assess the dimensions of the various 
timbers entering into the structure with some regard to the 
strength required instead of tabulating scantlings on the basis 
of the vessel’s tonnage as was the practice of the time, the 
molding of the floor timbers, for example, being fixed by the 
length of the floors and the load draft. The freeboard rules 
recommended by the Buffalo convention were intended to 
apply only to vessels of the highest class in existence at that 
time. 

The first legislation in Great Britain dealing with the load- 
ing of vessels was the Merchant Shipping Act of 1871, which 
contained the provision that seagoing vessels must have draft 
marks at the stem and stern and required that the load draft 
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of a vessel should be recorded before leaving port. The law 
was useful in that after this date reliable evidence with regard 
to load draft was available when investigating the losses of 
ships at sea. Although a royal commission, appointed as a 
result of the popular agitation led by Samuel Plimsoll, re- 
ported that the enforcement of any standard freeboard regu- 
lations would be disadvantageous, if not impossible, the con- 
tinued interest of the public forced the passing of the Mer- 
chant Shipping Act of 1873, which provided for the detention 
by the Board of Trade of overloaded and improperly laden 
vessels. ‘The Merchant Shipping Act of 1875 required owners 
of foreign going vessels to mark a circular disk on the sides 
at the maximum draft, to record the amount of this freeboard 
before clearing at the custom house and to insert this record 
in the agreement with the crew; the Act of 1876 made these 
requirements compulsory for all British vessels except coast- 
ing vessels under 80 gross tons, fishing boats and yachts. 

It should be noted here that, although an owner was com- 
pelled by the foregoing legislation to mark load lines on his 
vessels, the position of the load line as indicated by the disk 
was entirely a matter of personal opinion and could be altered 
from voyage to voyage. The officers of the Board of Trade 
had power to detain a ship which was overloaded, but as there 
were no legally recognized freeboard rules from which to de- 
termine the limit of loading, one can readily imagine the end- 
less disputes which arose between owners and officials as to 
what constituted an overloaded ship within the meaning of 
the act. 

A conference which was called in 1875 to ascertain the 

<------ 740" Tween Deck Height - Upper Deck 

practicability of laying down rules 
for guidance of the Board of Trade 
surveyors was abortive as far as 
the direct object of the meeting 
was concerned, although agree- 
ment was reached on certain fund- 
amental principles which it was 
considered should govern the de- 
termination of freeboards. Upon 
the introduction of spar and awn- 
ing deck vessels Lloyd’s Register 
of Shipping made the marking of 
an approved load line on these 
special types a condition of classi- 
fication and in 1882 published 
freeboard tables capable of general 
application which were based on 
reserve buoyancy percentages. At 
about the same time the Board 
of Trade issued freeboard rules for 

the guidance of the surveyors, and 
as there was also in use a scale of 
freeboard allowances recommended 
by the Liverpool Underwriters’ 
Registry, the necessity of endeavor- 
ing to arrive at a uniform basis for 
determining freeboards was urgent. 

The first load line committee 
was appointed by the Board of 
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Trade in 1883, and after extensive 
investigation reported in 1885 
“that it is now practicable to frame 
general rules covering freeboard 
which will prevent dangerous over- 
loading without unduly interfering 
with trade.” 

Freeboard in Summer and Winter from Top of Wood Deck at Side in Feet 

200 300 
Lenath of Vessel in Feet. 

Fig. 2.—(Sailers) Comparison of Early British Freeboards With British 1885 Freeboard Tables 

All obtainable evidence as to 
what constituted a safe loading for 
vessels was collected from owners 
and masters and the freeboard 
tables recommended by the com- 
mittee embodied the results of ripe 
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practical experience within the limits of the dimensions 
of vessels existing at a time when a cargo vessel of 
300 feet in length was considered a big boat. These rules, 
which were based on Lloyd’s 1882 tables, were approved by 
the Board of Trade, and a large number of shipowners, to 
their credit be it said, voluntarily took steps to have free- 
boards marked on their vessels in accordance with the new 
regulations, although not legally required to do so, since it 
was not until 1890 that the Merchant Shipping Act of that 
year provided for the compulsory marking of all, except some 
of the smaller class of British vessels, with freeboards as 
recommended by the 1885 load line committee. Lloyd’s 
Register and the British Corporation were empowered by the 
Board of Trade to assign freeboards and the act itself con- 
tained a clause to the effect that due regard shold be paid to 
the views of the assigning bodies in administeriny the regula- 
tions and in the making of any modifications in the freeboard 
tables which might be found necessary. This undoubtedly 
has had much to do with the fact that load line administration 
in Great Britain has never been oppressive and that the free- 
board rules and regulations have been modified from time to 
time in order to keep pace with the development of shipbuild- 
ing and the evolution of new types of vessels. 

The Merchant Shipping Acts of 1894 and 1906 extended 
the provisions of the previous acts, the 1906 Act cancelling the 
exemption previously granted to coasting steamers under 80 
tons gross and requiring all foreign vessels in British ports to 
have load lines marked in accordance with the British or 
other freeboard regulations considered equally effective. 

It may be worthy of mention here that under the regula- 

300 
Length of Vessel in Feet 

Fig. 3.—Showing Alterations Made to British Freebroard Tables Since 1885 
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tions made by the Board of Trade, by virtue of the authority 
granted under the Merchant Shipping Act, a vessel must be 
maintained in good condition to continue to hold a freeboard 
certificate. Freeboard certificates, in the case of classed ves- 
sels, remain in force as long as the original class is main- 
tained, except in the event of structural alterations being car- 
ried out to deck erections, etc., which may have affected the 

freeboard assigned. In the case of unclassed vessels free- 
board certificates are issued for a period not exceeding four 
years, depending on the age and condition of the vessel. In 
the event of a vessel’s class being cancelled or alterations 
made to the hull structure which affect the freeboard and 
where the time for which a certificate was granted has expired, 

the freeboard certificate must be handed in for. cancellation 
and application made for a new certificate, otherwise the 
Board of Trade officers may notify the collector of customs 
who has power to refuse clearance of a vessel on this account. 
A freeboard certificate is issued only after the markings have 
been verified and permanently cut in on a vessel’s sides. The 
particulars on the certificate must be entered in the official log 
and the freeboard certificate framed and kept aboard the ship. 

The 1885 load line committee’s freeboard tables, which in 
1890 became the legal regulations, were based on Lloyd’s 
1882 tables modified to agree with the views of the Board of 
Trade with regard to the value of erections, provision for the 
height of platform in the larger vessels and the differences in 
freeboard for season of the year and trade, i. e., summer, 
winter and winter North Atlantic. The table freeboards for 
flush deck steamers and sailers were based on reserve buoy- 
ancy, varying from 22 percent in the case. of a steamer 120 
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feet in length and of standard proportions to 35 percent for a 

steamer 408 feet long, the effect of the length corrections and 

coefficients of fineness given in the tables being to give the 

same percentage of reserve buoyancy to vessels of the same 

length. The awning and spar deck table freeboards were de- 

termined on a basis of the strength of the Lloyd’s rule awning 

and spar deck vessels of that date. Figs. 1 and 2 show the 

1885 table freeboards for steamers and sailers in comparison 

with the original Lloyd’s 1882 and Board of Trade free- 

boards, these early British freeboards having been reproduced 

from a similar diagram in Foster King’s paper read before 

the Institution of Naval Architects in 1906, entitled “Notes 

on Freeboard.” 
The standard of strength laid’ down for use with the 

tables was Lloyd’s 1885 rules, in which definite scantlings 
were tabulated for full scantling spar deck and awning deck 
vessels on a basis of numerals. Owing to the improvement 
in distribution of materials which came into vogue about the 
time the first British Corporation rules were issued in 1893, 
so-called spar deck vessels were being built relatively as 
strong as the 1885 three deck vessel and were assigned mini- 
mum freeboards on the basis of a strength comparison. A 
similar situation exists today in the modern “‘shelter deck with 
freeboard” vessel, in which the scantlings are somewhat less 
than full scantling classification requirements, and the grant- 
ing of the minimum freeboard to this type can be justified 
only because of the lower standard of strength allowed by the 
freeboard regulations. 

re Ya Fel 

Fig. 4—Diagram Showing Standard Sheers for a 400-Foot Vessel 

Except that explanatory notes were added in later editions 

in order to insure a uniform method of calculating freeboards 

on the part of the assigning bodies, no major changes were 

made until 1898, when the tables were extended to include 

vessels of 50 feet molded depth, as shown in Fig. 3. Methods 

of determining the freeboards of special types, such as turret 

deck and shelter deck vessels, were added to the regulations 

at this time and modifications were also made in the free- 

boards of vessels engaged in the winter North Atlantic trade. 

As the publication in 1903 by the German Marine Associa- 

tion of freeboard rules which differed appreciably from the 

British regulations strengthened the hands of those who had 

been urging a further revision of the British tables, it may be 

desirable at this stage to draw attention to the departures 

made from existing British practice. Before the advent of 

load line legislation in Germany a large number of German 

vessels had freeboards assigned by one or the other of the 

British assigning bodies, but in 1900 the German Marine 

Association, having decided that some control over the loading 

of vessels was desirable, issued instructions to owners to re- 

port the draft of their seagoing vessels on each voyage, to- 

gether with the amount, nature and stowage of cargo carried. 

The results of this investigation were submitted to the Ger- 

manischer Lloyd’s and in 1903 the freeboard rules proposed 

by that classification society, as amended in conference with 

representatives of the shipping and shipbuilding interests, 

were finally adopted and received the approval of the German 

government in 1904. 
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The German freeboard tables were, in effect, the British 
tables improved and modified to suit the changes which had 
taken place in types and construction of vessels since 1885. 
The German rules contained tables of freeboards for both full 
scantling steamers and sailers, also for awning deck vessels, 
but no separate table was given for spar deck vessels. The 
depth used with the tables was measured to the top of the 
deck, whether of wood or steel, and the table freeboards were 
given from the top of the deck to the center of the disk, 1. e., 
summer freeboards instead of winter freeboards as in the 
British regulations. As considerable improvement had taken 
place in the distribution of material, with a corresponding 
increase in the strength of vessels with complete superstruc- 
tures, the reduction in freeboards granted by the German 
tables to vessels of the awning deck type was justified on that 
account. The new German sheer standard, which was con- 
siderably above that of the British tables, was also more in 
line with modern practice. Fig. 4 shows the comparative 
sheers in the case of a 400-foot vessel. 

While in the British tables no correction is made for excess 
or deficiency of sheer in the case of awning or spar deck ves- 
sels, awning deck vessels in the German tables received an 
allowance for excess of sheer over the standard and were 
penalized for deficiency of sheer in the same way as for flush 
deck vessels. Detailed instructions were given for the method 
to be adopted in assigning freeboards on the basis of strength, - 
the standard of strength adopted for use with the tables being 
the 1903 Germanischer Lloyd’s rules. Vessels carrying wood 
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in holds and having deck cargoes were allowed less free- 

boards than given by the tables provided they had sufficient 

stability, but no method of estimating this deduction was 

given. Small coasting sailers under 100 tons gross were al- 

lowed to load in summer deeper than given by the tables by a 

maximum allowance not exceeding the reduction allowed for 

loading in fresh water, and no addition was made to the 

freeboards either for steamers or sailers engaged in the North 

Atlantic trade in winter. 
Owing to the reduction in freeboard granted to awning 

deck vessels it was found that the new German regulations 

gave reductions in the freeboards of vessels with long erec- 

tions, as compared with the British, which were so consider- 

able that it was evident that modifications would be necessary 

either to the British or German tables, or both, before the 

governments concerned could accept each other’s regulations 

as being mutually effective. 
In order to meet the situation which had arisen owing to 

the introduction of the German freeboard rules, the British 

Board of Trade called a conference of the assigning bodies, 

with the result that drastic alterations were made to the 

British tables, which had the effect of allowing considerable 

reductions in the freeboards of the majority of vessels, it be- 

ing estimated that the reductions in freeboards granted repre- 

sented an increased carrying capacity for British shipping of 

1,000,000 tons. The freeboard tables, with the exception of 

the spar deck table, were modified and the amendments are 

shown in Fig. 3, which indicates clearly the considerable re- 
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ductions made in the freeboards of awning deck vessels, the 
fairing up of the flush deck freeboard curve from 28 feet to 
42 feet molded, and the reductions made to the freeboards of 
the larger sized sailing ships. 

The increased drafts allowed by the new awning deck table 
necessitated a higher standard of strength for this type, and 
the old standard, i. e., Lloyd’s 1885 awning deck rules, was 
augmented by the addition of heavier topside scantlings. In 
addition to the table alterations the allowances for erections 
were modified, consideration was given to the freeboard of 
vessels with scuppers and other openings in the side and it 

- was decided that the maximum reductions under the revised 
regulations should be granted only where the means of clos- 
ing all such openings were satisfactory, the machinery cas- 
ings above the upper deck were of sufficient height and 
strength, and the hatchways, hatch covers, etc., were efficient 
and in good condition. When these conditions were not com- 
plied with, the freeboards were to be increased, due regard be- 
ing given to the vessel’s trade. 

In 1908, with a view to bringing German freeboard tables 
into line with the revised British requirements, modifications 
were made to the erection allowances and more detailed in- 
formation was given for dealing with the freeboards of special 
types such as shelter deck vessels with tonnage openings. 
The provisions contained in the British 1906 rules with re- 
gard to the protection of openings, nature of appliances re- 
quired for closing openings in erection bulkheads, height and 
strength of machinery casings and cargo hatches, and the re- 
quirements as to ports, scuppers, etc., were all included in the 
1908 German rules. The British practice of adding to the 
freeboards of vessels engaged in the winter North Atlantic 
trade was adopted and the special consideration previously 

given to wood cargo vessels and small coasting sailers was 
cancelled. The flush deck and awning deck tables were both 
extended and increases were made to the table freeboards in 
the case of the larger sized sailers. In 1910 the German awn- 
ing deck table was modified as shown in Fig. 5. 

The latest British load line committee was appointed in 
1913 to advise the Board of Trade on the attitude to be 
adopted by the British representatives at a forthcoming inter- 
national conference on load lines and also to investigate and 
report as to whether the 1906 revised tables required further 
revision in the light of experience. Owing to the outbreak of 
the war, however, this conference was never called and for 
the same reason the issue of the committee’s report was. de- 
layed until the end of 1915. The decisions given by courts 
of inquiry into the loss in 1912 of two vessels whose free- 
boards had been reduced in 1906 caused considerable com- 
ment and probably had something to do with the terms of 
reference. In one case the court had found that the primary 
cause of the loss of the ship and lives was her insufficient 
freeboard, and in the other, while the loss of the ship was not 
attributed to lack of freeboard, the opinion was expressed that 
the freeboard granted under the revised regulations was dan- 
gerously small. It is not the purpose of this paper to go into 
detail with regard tothe findings of the committee, as copies 
of the report (published in 1916) are easily obtainable, but 
anyone who has studied it will agree that the report is out- 
standing in respect to the importance of the recommendations 
made and somewhat unique from the fact that underlying 
reasons on which the recommendations were based are stated 
in detail. 

In investigating the effect of the 1916 revision of the free- 
board tables every consideration was given to the record of 
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shipping casualties and to the experience of shipowners and 
masters as to the behavior of their vessels since they were 
marked with the new load lines, the classification societies 
being also consulted as to the practical working of the revised 
freeboards over a period of seven years and their effect upon 
the number and nature of actual damages sustained to classed 
vessels. The load line committee, after reviewing the evi- 
dence in the two courts of inquiry mentioned above, decided 
that insufficient freeboard had nothing to do with the loss of 
either vessel and came to the conclusion that there was no 
foundation in fact for the allegation that the 1906 revision of 
the freeboard tables had caused a considerable increase in the 
number of losses of vessels. The opinion was expressed, 
however, that although the freeboards allowed by the revised 
tables were quite sufficient to insure the safety of vessels, the 
reduction in. freeboard in some cases had had the effect of 
making the ships less comfortable owing to the greater lia- 
bility for water to come on board the weather decks. 

The subcommittee which was appointed to deal with the 
highly technical questions involved in freeboard, having de- 
cided that the present British regulations were not adapted 
for an international standard, proceeded with their investiga- 
tions with a view to evolving new freeboard rules and regu- 
lations suitable for submission to an international conference. 
The existing British rules, owing to the many additions, 
modifications and amendments made since the first issue in 
1885, had become complicated and somewhat difficult to ap- 
ply and did not treat the different types of vessels in an equit- 

able manner. Every endeavor was made in drawing up the 
new freeboard regulations to make the rules simple and easy 
of application, and the result of the committee’s labors is em- 
bodied in their proposed rules for the assignment of load lines 
to merchant vessels which are undoubtedly a considerable im- 
provement over the present regulations. 

Fig. 6 shows the proposed new table freeboards in compari- 
son with the present British tables, and Fig. 7 a comparison 
with the present German tables. There are now two distinct 
sheer standards, parabolic curves where the sheer forward is 
twice the sheer aft, one for vessels with forecastles and a higher 
standard for flush deck vessels (Fig. 4). Although all types 
of vessels are penalized for deficiency of sheer as compared 
with the standard, it is not proposed to grant any allowance 
for excess of sheer over the standard. Block coefficients at 85 
percent of the molded depth are used with the tables instead 
of coefficients of fineness derived from under deck tonnage. 
The depth to be used with the tables is taken to the top of the 
deck at side, whether of wood or steel, and summer freeboards 
are tabulated as in the German regulations. The committee 
recommend that the freeboards of British ships be marked 
from the deck at side instead of being set down from a statu- 
tory deck line in accordance with the Merchant Shipping 
Acts. A more logical method of assessing the value of erec- 
tions which takes account of their extent, disposition and the 
nature of the closing appliances has been adopted. Fig. 8 
shows the present British freeboards compared with the com- 
mittee’s proposed freeboards in the case of a 400-foot vessel 
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EL 
with different types of erections, varying proportions of 

D 

and different mean sheers. The committee lays particular 
stress upon the necessity of providing adequate protection for 
openings, and instead of proposing to make additions to the 
freeboards of vessels on account of deficiencies in this re- 
spect conditions of assignment of freeboard are laid down 
with regard to the strength of machinery casings, hatches, 
ventilators, openings in the superstructures and in the sides, 
such as gangway doors, side ports, etc., which are an ampli- 
fication of the present requirements. 

Probably the most important part of the committee’s work 
was the formulating of a new standard of strength to be used 
in association with the new freeboard rules. A technical staff 
was employed to carry out the necessary research work, and 
under the guidance of Professor Abell, of Liverpool Uni- 
versity, now chief surveyor of Lloyd’s Register, a very thor- 
ough analysis was made of ship structural practice as deter- 
mined from the 1913 Rules of Lloyd’s Register, British Cor- 
poration, Bureau Veritas and Germanischer Lloyd’s, as it was 
considered that the classification rules, embodying as they 
do the results of years of experience, were good for a wide 
range of loading conditions. It was ultimately found pos- 
sible to express by comparatively simple formulae the average 
minimum requirements of ordinary practice found from the 
above analysis. 

The proposed standard of longitudinal strength is meas- 
ured by the modulus of resistance of the midship section of 

Jf 
the vessel computed by the usual methods. The standard 

W 
is found from the formula: 

if 5 

=fxbxXd, 
V 

where 6 is the breadth of the vessel, d the extreme summer 
draft and f is a longitudinal strength factor tabulated in 

I 
terms of the vessel’s length. The through a section in 

W 

way of the midship deck openings must not be less than 
9X f X b X d, so that provision is made for a definite 
standard of deck compensation abreast openings. Straight 
line formulae are given for determining the standard mini- 
mum thickness of side plating and the corresponding frame 
spacing for any length of vessel, together with a method for 
estimating the increase in shell thickness required for varia- 
tions in frame spacing over the standard. As transverse 
strength is at least of equal importance to longitudinal 
strength it is gratifying to note that an endeavor has been 
made to lay down a minimum standard of strength for at 
least one of the transverse members of the hull structure, i. e., 
for hold framing, and that the proposed formula for the re- 

I 
quired of the frame section takes account in some degree 

V4 
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of the principal factors which should enter into the deter- 
mination of the frame scantlings, i. e., length of unsupported 
frames, spacing of frames, load draft and height of deck 
loads. 

While the proposed standard of strength is probably satis- 
factory enough as far as it goes it is anything but complete, 
as a ship could be designed to comply with the new standard 
and yet prove very unsatisfactory from a structural point of 
view. Provided its limitations are understood, the proposed 
standard of strength should prove distinctly useful to naval 
architects, but it cannot take the place of classification society 
rules, as nothing is said about riveting and such important 
considerations as the bottom framing and the thickness of 
deck plating in relation to beam spacing. While the size of 
the frames as derived from the standard is affected by the 
height of the bracket floors the size of the beam knees at the 
lowest tier of beams is not taken into account in determining 
the modulus of resistance required, and although the neces- 
sity of providing sufficient stiffness in the frame apart from 

vf 
the 

V 

scantlings on this account are left to the assigning authorities. 
As the strength standards laid down are for vessels built on 
the ordinary transverse system, their application to longitu- 
dinally framed ships will also necessarily be left to the as- 
signing authorities. No reference is made in the report to 
wooden or composite vessels, and this omission may have to 
be remedied in any international rules in view of the con- 
siderable amount of wooden tonnage still in existence. 

The proposals of the 1913-15 load line committee un- 
doubtedly represent a distinct advance over existing free- 
board regulations. While there may be differences of opinion 
with regard to the theoretical basis of the strength standard, 
there is no question about the advantage possessed by the pro- 
posed rules over those at present in force in respect to the sim- 
plicity of arrangement, lack of ambiguity and ease in the 
actual working out of the freeboard and strength calculations. 
Since there can be no finality in freeboard rules any more 
than in rules for ship construction, it is also a distinct advan- 
tage that the proposed rules are in a form in which they can 
be readily amended if and when alterations are considered 
advisable. ‘The proposed new regulations will mean that 
freeboards will be increased for practically all vessels where 
the openings in the terminal bulkheads of erections are not 
closed by class 1 appliances, and considerable increase in 
freeboards will result in the case of flush deck vessels, es- 
pecially if the sheer is less than the new standard. ‘The rules 
are a step in the right direction in respect to the emphasis 
placed on structural strength and conditions of assignment as 
to protection of openings which, however, can be easily and 
cheaply carried out in new construction. Since the publica- 
tion in 1916 of the British load line committee’s report suffi- 
cient time has elapsed to give the various freeboard author- 
ities opportunity to compare the new proposals with existing 
freeboard regulations, and it is quite possible that the British 
authorities, in the light of their further experience, may now 
desire to make changes from the proposals of the load line 
committee. 

This country is not handicapped by precedent in the mat- 
ter of freeboard or load line legislation, so that the work of 
the American load line committee, of which Admiral Taylor 
is chairman and which is at present considering the entire 
subject, is of the highest importance. In this connection, al- 
though it has not been found possible within the limits of this 
paper to deal with other than the freeboards of ordinary sea- 
going freighters, it might be remarked that there are particu- 
lar types of vessels which constitute a special problem for 
this country and which are being investigated by the several 
sub-committees formed for the Atlantic and Gulf coasts, 
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Pacific coast and Great Lakes districts under the direction of 
Professors McDermott, Durand and Sadler with a view to 
making recommendations to the Secretary of Commerce. 

RanD System for Bunker Oil 

Mire for reliquidizing oil in ships’ inner bottoms | 
without the use of heating coils are provided by the 

RanD system for bunker oil recently placed on the market 
by Row and Davis, Engineers, Inc., 90 West street, New 
York. This system applies forced circulation to the bunker 
oil by means of a central heater located in the boiler or en- 
gine room connected to a circulating pump (usually the 
transfer pump) and with discharge and suction connections 
at the deep tank and inner bottoms. 

Each hot oil discharge connection consists of a nozzle con- 
structed so as to rotate slowly in a horizontal plane, thereby 
causing agitation in every direction throughout the mass of 
cold oil in the tank compartment. These nozzles are installed 
through an opening cut in the tank top and in the case of 
vessels already built this can be done and the entire system 
installed without removal of oil from the inner bottom tanks. 
The deep tank connection is used to start the system and 
where the vessel is not fitted with a deep tank or settling tank 
a specially designed bulkhead connectjon is furnished to pro- 
vide an auxiliary for temporary use in starting. 

With this system an inner bottom tank 90 feet long has 
been handled with two discharge nozzles, one at each end 
of the tank. The exact number and location of the nozzles 
as well as the determination of the capacity and arrange- 
ment of the system are matters of special engineering for 
each installation and are decided after a thorough investiga- 
tion of the plans and fel requirements of the vessel con- 
sidered. 

The principal advantages claimed for the RanD system 
are as follows: 

I. Circulation and effective reliquidizing of the oil are assured 
by the constant inflow of hot oil through the rotating nozzles and 
the constant withdrawal of cold oil to the heater. 

2. The temperature of the oil can be positively controlled 
either manually or thermostatically, so as to prevent overheating 
and partial destructive distillation with loss in fuel value of the 
Oi 

3. The system provides a flexible control of the oil temperature 
to meet changing conditions of sea water, weather, or grade of 
oil used. The circulation can be increased or decreased by 
changing the pressure of the oil at the nozzles and the tempera- 
ture of “tiie oil can be increased or decreased by changing the 
steam pressure in the heater. 

4. A uniform temperature is maintained throughout each tank 
compartment, preventing any strata of congealed oil from dimin- 
ishing the effective tank capacity. 

5. There are no heating coils or other equipment in the tank 
compartments to reduce tank capacity, contaminate oil through 
leakage, increase maintenance cost through rapid wear and diffic 
culty of repair, or overheat the oil. 

The entire system (except the discharge nozzles) is out- 
side of the tank compartment, in plain view, and readily accessible. 

7. The system makes use of existing pipe connections and pump 
and can be installed at comparatively small cost and without re- 
moving oil from the ship’s inner bottom. Repairs and replace- 
ments are normally few and readily made. 

8. There need be no guesswork as to elements of design or 
arrangement of the system, because the circulation of oil which it 
produces is known to be positive and governed by definite 
calculations. 

VESSELS DELIVERED BY GERMANY.—The total tonnage of 
vessels delivered by the Germans up to December 31, 1920, 
was 2,054,729 tons gross. The proportion representing sail- 
ing vessels was 25,325 tons. The amount of tonnage yet to 
be delivered is about 500,000. The Reparations Committee 
has delivered 1,814,173 tons as follows: To Great Britain, 
1,477,839 tons; to France, 166,924 tons; to Italy, 124,901 
tons; to Japan, 28,678 tons, and to Belgium, 15,831 tons. 



Problem of the Hull and Its Screw Propeller’ 
Selection of Data for Hull and Propeller Design— Method of Making 
Corrections for Variations in Hulls—Appendage Resistance 

BY REAR-ADMIRAL C. W. DYSON, U. S. N. 

N 1915 Sir Archibald Denny made the statement that in 
the future the rules for the correct designing of propellers 

should be derived from data carefully taken from the trials 
of smooth bottom vessels carefully run over accurately meas- 
ured deep water courses. 

Several years ago Admiral Taylor wrote to the effect that 
if theoretical formulas for design are adhered to it would be 
necessary to compare each formula with experimental results 
and select that one which seemed to agree more closely. Then, 
using this as a semi-empirical formula with constants de- 
‘duced from experiments or experience, problems could be 
satisfactorily dealt with. 

Both of these statements practically agree. Denny boldly 
casts all theoretical treatment of the propeller into the dis- 
card, while Taylor, by implication, takes the same action, 
only retaining enough of the theory to save its face, to use a 
Chinese expression. 

To accept these statements of such eminent authorities at 
their full value throws us at once into the field of empirical 
results from which to derive data and formulas for the de- 
termination of hull forms and characteristics of propellers to 
fit any particular form of hull and the resistance which it 
may be desired to overcome. 

DIFFICULTIES ENCOUNTERED IN OBTAINING RELIABLE DATA 

Upon entering the empirical field for propeller data the 
investigator is at first encouraged by the large, apparently 
large, amount of data available, but it does not require any 
extravagant amount of time for him to ascertain that fully 
95 percent of the available data is absolutely worthless, this 
statement of course referring to conditions where general 
formulas and constants for design covering the entire field of 
the combined problem, ships and their propellers, are being 
sought. 

The principal causes of worthless data are: 

(a) Lack of model tank trial curves for the ship. 
(b) Variations in conditions of ship’s bottom. 
(c) Deep sea trials in place of measured mile. 
(d) Variation in displacement and trim from those of 

model. 
(e) Measured mile trials run in a tideway with insuffi- 

cient number of runs for each spot. 
(f) Trials run in shallow water. 
(g) Model hull, when tried, not fitted with external ap- 

pendages. 

All of the above relate to the hull and the responsibility 
for them rests with the owner, the builder and the naval 
architect, all of whom, apparently, are so short sighted as to 
be able to see only the few dollars saved today by compara- 
tively petty economies, losing sight entirely of the thousands 
of dollars which would be realized in the future were the 
small trial savings of today ignored. 

Turning now to the propellers we find: 

(%) Blade forms varying according to the taste of the 
designing engineer. 

(+) Blade sections varying to the same degree as blade 
forms. 

(7) Variations of pitch in a blade and in the blades of 
the same propeller. 

* Paper read before the Society of Naval Architects and Marine Engi- 
neers, New York, November, 1920. 

(k) Blades abnormally thick and blunt. 
(J) Blades exceedingly rough. 

(m) Blades made with pitch expanding radially or 
axially, or both. 

(7) Hub of such form as to cause abnormal eddy losses. 
(0) Propellers so located with respect to the hull of the 

ship as to produce abnormal losses. 

The guilt for all of these rests with the designer of the pro- 
peller. The naval architect is, however, particeps criminis 
in the last named offense. 

DERIVATION OF FINENESS OF AFTER BoDY OF THE SHIP 

In making the selection of data upon which to base formu- 
las and design data it is necessary to confine consideration 
to hulls of fine lines with propellers so placed that the chances 
of decrease in propulsive efficiency due to hull effect are re- 
duced to a minimum. The propellers which are fitted to 
these hulls must all have practically the same radial dis- 
tribution of the projected areas, must have the same general 
forms of blade sections, must be true to pitch, fine-edged and 
smooth, in order to eliminate as many variables as possible 
from the equations. 

VARIATIONS IN HULLS OF VESSELS 

Suppose a vessel to have a certain set of forward and of 
after body lines with a parallel middle body of a certain per- 
centage of length of the vessel. She will have a certain block 
coefficient. Now, maintain the same forward and after 
body lines, but modify the length of the middle body. As 
the length of the middle body increases over the initial length 
the block coefficient increases, and vice versa: but the after 
body lines, which control the character and quality of the 
flow of water to the propeller, have remained as at first. It 
is impossible, therefore, to base propeller conditions on block 
coefficient, but there must be provided a means of bringing 
measurements of block coefficient to a standard condition. 

In the foregoing example the constants, in addition to the 
forward and after lines, are the beam B and the draft H, 
while the ratio B — L.L.W.L., or B — L.B.P., is variable. 

Having obtained a means of correcting for the variable 
there will immediately be discovered another condition which 
contains the same variable as before, but, in addition, H has 

become variable. Experience has taught that with constant 
form and area of load waterplane, to decrease the draft of 
the hull is to increase the nominal block coefficient, but the 
wake will not increase but will remain practically the same 
as with the initial draft; while should the draft be increased 
the nominal block coefficient will be decreased, but, as in the 
opposite case, the wake will remain practically unchanged. 

Having corrected for varying ratios of length to beam and 
of draft to beam, it might be considered that the coast has been 
cleared and that a position had been reached where the pro- 
peller could be taken up, but this is not the case. There is 
still a variable, and that a very important one, to take care 
of, namely, varying ratios of lengths of after body, or, if pre- 
ferred to so call it, length of run to draft. This variable has 
a very strong effect on the wake, varying both the character 
and the quality of the flow of water to the propeller. 

All of the varying dimensions now having been covered, it 
will be found that still another correction must be made, and 
that is the correction for type of hull. The types of hulls are 
sharply defined by the character of the after body lines as 
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the hull fines towards the stern, whether this fining is pro- 
duced by a rapid dead rise of the bottom, with a very slow 
decrease in beam at the load waterline, or whether it is pro- 

duced by a rapid decrease in beam. ‘The latter type can be 
subdivided into two types, the first having a full and the 
second a fine midship section, the first tending to concave 
body section lines and the second to convex. In the first 
subtype the propellers are to a great extent, or entirely, cov- 
ered by the submerged hull, while in the second subtype the 
propeller may be entirely outside the limits of the load water- 
plane. The first subtype will be spoken of here as Hulls of 
Type 1, and those of the second subtype as Hulls of Type 3. 

Where the hull fines rapidly by means of a rapid rise of the 
bottom towards the stern the vessel is denoted as having a 

Hull of Type 2. 
As examples of the different types the following may be 

taken: 
Type 1—United States dreadnoughts and destroyers. 
Type 2—Vessels of the ordinary fantail form of stern 

such as United States colliers and the ordinary type of mer- 
chant ship, also submarines. 

Type 3—Vessels having the so-called cruiser stern; gun- 

boats Annapolis and Sacramento, battleships of the Virginia 
class, battle cruisers, scouts. 

METHOD OF MakING HULL CoRRECTIONS 

The determination of after body form or, as it may be ex- 
pressed, the determination of the slip block coefficient of a 
ship, together with the effect of the variations of ratios of 
length, beam and draft, can be expressed graphically. With 
the exception of the correction for ratio of length of after 
body to draft, which correction is used rather for the correc- 
tion of apparent slip rather than of slip block coefficient, the 
preliminary estimate of this coefficient, together with its 
correction for ratio of draft to beam and of length on load 
waterline to beam, for all the various hull conditions which 
may be considered as of normal form, are shown on Figs. 1 
and 2. 

On Fig. 1 the line X passes through the points whose 
abscissas are nominal block coefficients, while the ordinates 
are the ratios B — L.L.W.L. The value L.L.W.L. may be 
replaced by L.B.P. (length between perpendiculars) without 
any sensible error, as the entire method must be considered 
as one of approximation. 

For the vessels of types 1 and 2 there is given a curve of 



Avril, 1G21 MARINE ENGINEERING 

CURVES FOR CORRECTION 
OF BLOCK COEFFICIENT 

WHEN HB IS GREATER 
THAN STANDARD 

Scale of H+B 

Scale of H+B 

coefficient of midship section, at the top of Fig. 1, for the 

block coefficients as given by the intersection of the diagonal 

through the plotted point of nominal block coefficient and the 

abscissa value 1 with line X. Where the coefficient of mid- 

ship section for any block coefficient referred to line X is less 

than the standard for this referred block coefficient as given 

in Fig. 1 the after body form approaches the form for type 3. 

CORRECTION FoR B — L.L.W.L. 

Of the standard hulls chosen on which to base the chart, 

those of type 3 had short middle bodies which, when elimi- 

nated, would have raised the ratio line of B — L.L.W.L. to 

AB, while those of types 1 and 2 would have raised this ratio 

line to CD, the nominal block coefficients decreasing in both 

cases. Now let it be supposed that the forward and after 
bodies remain constant but that the length of the middle bodies 

be varied. As this length increases the nominal block coeffi- 

cient will increase until at length the effect of the fineness of 

the forward and after bodies on the value of the nominal block 

coefficients will become inappreciable so that the nominal 
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block coefficient as calculated will be unity. On the other 
hand, the middle body may be entirely eliminated when the 
nominal block coefficient will be that of the combined fore 
and after bodies only. These changes of nominal block co- 
efficient will take place approximately along straight lines 
passing through the plotted point of nominal block coefficient 
and the point of 1.0 on the scale of abscissas where the ordi- 
nate B + L.L.W.L. is zero. The equation to these lines is: 

Nominal block coefficient on 

B=-LLW.L. 
XG 

BG@—Non BC) LOBEL ILA) © 

Now the line X is for slip block coefficients of standard 
twin screw ships of all the types and the standard block co- 
efficient for single screw ships of type 3 would be that where 
the line through the plotted position of the actual ship crosses 
the line W, while for type 2 and type 1 it would be at the 
point of crossing of the line Z. 

Should the vessel have four shafts, for vessels of standard 
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ratios of H — B and 2L.A.B. ~ H, the slip block coefficient 
for the outboard propellers will be the intersection of the cor- 
rection line with the line X and for the inner propellers the 
intersection with the line Y. Should the ratio 2L.A.B. — H 
be much greater than the standard, the above corrections will 
be reversed. As it takes quite a large variation in slip block 
coefficient to make a heavy variation in revolutions, this cor- 
rection for position may be neglected without serious error 
and the point on X only be considered. 

CORRECTION FOR VARIATIONS IN H — B 

The ratios H — B for type 3 ships, corresponding to the 
nominal block coefficients as given by line AB, are given by 
the curves on Figs. 1 and 2, marked H ~ B, type 3 standard, 
while those for types 1 and 2 vessels are given by the curves 
on the same figures marked H —~ B, type 2 standard. There 
will be noted diagonal curved lines extending from above at 
the left to below at the right of the figures, marked with the 
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Examination of the after body lines discloses that these 
lines fine rapidly due to a rapid decrease in draft of the actual 
full body of the hull, the beam being decreased very slowly 
as the stern is approached, while the screw is completely 
covered by the hull in the case of twin screws. These condi- 
tions, in conjunction with any value of H ~ B indicate a hull 
of type 2. 

VESSEL A, TyPE 3 

Plotting vessel A on Fig. 1 with a nominal block coefficient 
of .632 and a value of B = L.L.W.L. = .16, and drawing 
a line through this plotted point and the point on the base 
line where B.C. = 1.0, this line is found to cross the line AB 

: a ae 
5 CURVES OF APPENDAGE RESISTANCE 

i 1, 2,3,4,5-Cruiser Stern Ships-Types land 3 
& 6-Fantail Stern, Two Shafts, One Strut per Shaft 
> 30 Se! Bilge Keels- Type 2 
© x 

: z : ee 
Ge ENG) —_I 

- i ‘= ia 

5 r ¥ ‘e 
rd : LIZ is! \ 
a As 8 ‘S 
= 20 iy) & ne ~ nN 

3 Hoe 3 S | 
) a x wy < ox i 
5 WAV ny & | 
— xX RS S i im = r ie AN 2 Se Is Rudden 
iS) SS ee WerK, - oA x5 BaD Kee 

me eo xe &) 
ys \ GH 

5 eal in eben « | on op? 210 sicele kee 008 | att 7. (oe 5 is 0 Dr Ey” 
a so = nig? aay ass | “4s Reader 3 
a = 4 snatt | atte | ‘| 

3 shafts Bilge | | é 

3 Bilge Keels and R vader | 

| / 

A dl 3 4 5) 6 J 8 w) 10 II 12 1.3 14 15 16 \1 

Scale of v-\/ LLWL 

Fig. 3 

values of the nominal block coefficients as taken from line 
AB for type 3 and from CD for types | and 2. These are 
direction lines to follow in correcting for values of H ~ B 
less than standard on Fig. 1 and for greater than standard 
on Fig. 2. 

EXAMPLE ILLUSTRATING THE ABOVE METHOD OF ESTIMAT- 

ING THE SLIP BLOCK COEFFICIENT OF A VESSEL 

To illustrate the above, two vessels will be taken: 

Vessel A 

Nominal B.C. = _.632 
13} 25 LILY I SoM 

H=~B= 3 

2L.A.B. — H = 14.66 
Coefficient of midship section = _.930 

Examination of the after body lines discloses that these 
lines fine rapidly due to a rapid falling away in beam and 
are convex. This indicates that the hull is of type 3 form. 

at B.C. = .535. Erecting an ordinate from this point on 
AB to the value of H — B = .3 below the curve H — B, 
type 3 standard, and following the direction lines up to this 
curve, the corrected B.C. on AB is found to be .505. Through 
this point .505 on AB draw another line through the base at 
1.0. Where this line crosses X, which is at an abscissa value 
of .585, will be the corresponding corrected value of the B.C. 
for wing screws, while where it crosses W, at .64, will be the 
S.B.C. for a single screw vessel or for the center propeller 
of a multiple shaft vessel with an odd number of shafts. 

Should the vessel be fitted with wing propellers a correc- 
tion should be made for variation of midship section coeffi- 
cient from standard by multiplying the value of the S.B.C., 
line X, by the ratio actual midship section coefficient — 
standard coefficient. 

VESSEL B, TYPE 2 

Turning now to vessel B, passing the line through its 
plotted point, nominal B.C. = .7, B — L.L.W.L. = .13, and 
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abscissa value 1.0, and extending the line to CD it will be 
found to cross this line at the B.C. value of .582. On the 
curve marked H — B, condition 2 standard, the value of 
H — B is found to be .423; therefore, the actual value of 
H ~ B being greater than this standard, turn to Fig. 2 and 
plot the point H — B = .5, B.C. = .582 above the lower 
standard H — B curve, and from this plotted point follow 

the curves of direction down to this standard line. It will 
intersect this line at B.C. = .675. Through B.C. = .675 on 
CD and abscissa unity again draw a line. Where it inter- 
sects X, at B.C. = .697, will be the S.B.C. for twin pro- 
pellers, while where it intersects Z, at .797, will be the S$.B.C. 
for a single screw ship, that is a vessel with a single pro- 
peller on the centerline of the bull. 
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VESSEL C, Type l 
In vessels of type 1 the determination of S.B.C. is made 

as for type 2. 
With vessels of this type the character of the wake appears 

to be nearly similar to that for type 2, while quality is more 
nearly like that of type 3. 

By character of wake is meant the degree of obliquity of 
flow of the water to the propeller disk, while by quality of 
wake is designated the degree of disturbance of the wake and 
general decrease in its density due to contained air in the 
water in which the propeller operates. 

Conditions of wake are the most favorable with ships of 
type 1, less so with ships of type 3, and decidedly unfavorable 
with ships of type 2, although it may be claimed that vessels 
of this latter type carry much heavier wakes than do the other 
types and more gain should therefore be realized from the 
wake than with the other two types. This claim would be a 
just one were the quality of the wake with the vessels of this 
type with which designers ordinarily have to deal equal to 
that experienced with vessels of the other types. 

It has been attempted in the foregoing to give a slight idea 
of the difficulties in arriving at the very foundation of the 
screw propeller problem before the propeller can even be ap- 
proached. It is hoped that it has also shown the absurdity of 
basing any propeller design upon nominal block coefficient 
without correction. In connection with this the author had 
the rather amusing experience of being approached by a 
gentleman with the question as to how he ‘‘would determine 
the slip block coefficient of a vessel to use by looking at her 
in the dry dock.” The same gentleman also made the state- 
ment that he was able to determine by inspection the proper 
diameter and pitch of propeller for any given hull. 

It will now be necessary to say a few words concerning 
the resistance to be overcome by the propeller in driving the 
hull through the water. 

RESISTANCE—HULL AND APPENDAGES 

The question of hull resistances being so fully understood, 
it is only necessary to state that for propeller work, in de- 
veloping a system for design purposes, only such vessels 
should be used as have had their resistances determined by 
towing the model of the hull in a model basin. 

It does not suffice to tow the model of the bare hull, but 
this model should be fitted with all external submerged at- 
tachments in order that the true resistance of the hull may be 
arrived at. 

Fig. 3 shows curves of appendage resistance in percentage 
of bare hull resistance, erected on values of speed of vessel — 

VL.L.W.L. as prepared by the writer from the reports of 
trials of models in the model tank at Washington. These 
curves are rough approximations, as the actual appendage 
resistance varies with the form of hull and the amount of 
power carried by the hull and also with the revolutions at 
which the propellers are to run, these latter two factors fixing 
the size of shafting, external lengths of shafting and size of 
propeller struts. 

PROPULSION Losses DuE TO Tyre or HULL AND TO 

LOCATION OF PROPELLER IN RESPECT TO THE HuLL— 

THE POWER AUGMENT Factor K 

It is a little premature to speak of these losses at this 
stage of the investigation as they really cannot be studied 
until the primary design curves have been arrived at, and this 
result can only be reached by selecting for the early investi- 
gations such vessels as, from the high values of the propul- 
sive coefficients obtained, are decided upon as having all 
such losses reduced to the smallest possible minimum. 

The losses, other than those due to poor workmanship in 
the propeller itself, arise from the reduction in pressure in the 
area in which the propeller operates and also from the 
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obliquity of flow of water to the propeller caused by the full- 
ness of lines of the hull interfering with the flow. There may 
also be serious losses due to eddying around “improperly 
formed stern and rudder posts, around struts of improper 
section and arrangement, around and between strut bosses and 
propeller hubs, around the hub itself and to excessive rough- 
ness of surface of the propeller blades and excessive variation 
of pitch between different blades of the propeller or through- 
out each blade. Of course these latter named losses are due 
to poor workmanship and can easily be avoided by care in 
casting, finishing and setting the propeller blades. 

The loss factor or power augment is given the letter K to 
denote it. In previous works of the author this letter K has 
been spoken of as the thrust deduction factor, but this does 
not convey all that K represents, which, in fact, are the losses 
which have just been given. 

The K factor has the minimum values for hulls of type 1, 
but these values for this type increase very rapidly as the tip 
clearance diminishes after a certain limit of tip clearance 
between the hull and the circumference of the propeller disk 
has been reached, this distance, so far as the author can de- 
termine, being dependent upon the draft of the vessel and the 
height of this minimum distance above the base line. The 
formula for obtaining this mean tip clearance is expressed by 

H + 10H* 
M.T.C. = —————— where H' (wing screws) = (actual 

11 

tip clearance X 10) ~ (actual height of hub center above 
base line) and H = (actual immersion of upper blade tip in 
feet < 14) =~ (actual height of tip above base line in feet). 

Hulls of type 3 stand next in order of loss, while those of 
type 2 are the heaviest losers, single screw ships of type 3 
having the same loss factor as twin screw ships of type 2. 

The values of K for the different classes of hulls are shown 
on Fig. 4, the ordinates being mean referred tip clearances 
for type 1, while the abscissa values are values of K block 
coefficient, K.B.C., which are obtained from Fig. 1 by taking 
the intersection of the line through the plotted point nominal 
B.C. — B ~ L.L.W.L. and the abscissa point of unity with 
X, W or Z, according to whether the vessel is a wing or single 
screw ship. The block coefficient value of this intersection is 
the K.B.C. for the vessel. The values given by Fig. 4 hold 
very closely for all vessels of what may be considered normal 
dimensions. For vessels having extremely great ratios of 
length of after body to draft they may possibly decrease to 
some extent, but there are no data of sufficient accuracy to 
enable this to be stated definitely. 

(To be continued.) 

THE SHIPBUILDING CAPACITY OF GERMANY.—Herr 
Phillip Heineken, the retiring chief of the North German 
Lloyd, in an article to the Norddeutscher Lloyd Year Book, 
stated that for the next few years the amount of building of 
new vessels by Germany for her own requirements will not 
be worth mentioning. He says that the 1913 output of 
German shipyards amounted to over 500,000 tons per annum, 
but other estimates state that the output now can be increased 
to 7,800,000 tons, in view of the erection of new yards dur- 
ing the war and the conversion of naval yards to construction 
for mercantile purposes, so that, even after deducting the 
200,000 tons per annum to be built for the Entente during 
each of the next five years, a resulting increase in the output 
of German tonnage may be expected. Herr Heineken con- 
siders these figures to be exaggerated and points out that the 
factors which counteract such optimistic views are scarcity of 
coal and ores, excessive rise in wages and general working 
costs. Many years will pass before German shipyards will 
be able to cover, even approximately its own requirements, 
and until they are in a position to do so they cannot avoid 
leaning upon foreign shipping companies to a certain extent. 



Fig. 1.—Vickers-Petters Semi-Diesel Engine, 500 Horsepower 

Two Versus Four Cycle Diesel Engines 
Competition Between Manufacturers of the Two Types in 
Europe Becomes Lively—Fast Cross-Channel Motorship Proposed 

BY OUR SPECIAL LONDON CORRESPONDENT 

IGNS are not wanting that the struggle which was bound, 
sooner or later, to occur between manufacturers of the 

two cycle and four cycle types of Diesel engine, is about 
to commence in earnest. One of the most significant facts 
in this connection is that many of the large shipbuilding con- 
cerns in the United Kingdom which are mainly engaged 
upon the construction of high powered vessels, such as pas- 
senger liners, have decided to adopt the two stroke type. For 
instance, in this category come John Brown and Company, 
William Denny and Brothers, Alexander Stephen and Com- 
pany on the Clyde, and Armstrong Whitworth, Wallsend 
Slipway and Engineering Company, Swan, Hunter and Wig- 
ham Richardson and Doxfords on the North East Coast, 
in addition to Cammell Laird of Birkenhead. Dennys, Arm- 
strongs, Cammell Laird, Stephens, and Swan Hunters are all 
now finishing their first motorships equipped with two cycle 
machinery and before the end of the year it is anticipated 
that detailed figures will be published showing the advan- 
tages which the manufacturers of this type claim for it in com- 
parison with four cycle machinery. 

Port SCAVENGING Two CycLE ENGINES 

A point upon which great stress is being laid at the pres- 
ent time is that two cycle Diesel engines fitted with port 
scavenging can utilize any grade of oil available, even that 
which is commonly burned under boilers, whereas four cycle 
machines must necessarily have a lighter and more expensive 
fuel on account of other difficulties which may otherwise be 
encountered with the exhaust valves. This is a matter of 
extreme importance, for the shipowner whose vessel is 
equipped with a motor capable of consuming any available 
oil is clearly at an advantage. Recent tests show that the 
new Doxford engines run extremely well on Mexican fuel 
oil with a consumption of about 0.43 pound per brake horse- 
power hour while similar trials on Sulzer two stroke engines 
give a consumption very little higher. If these results can 
be confirmed in actual service at sea, it can scarcely be ques- 

tioned that the popularity of the two cycle engine will in- 
crease by leaps and bounds. 

There are some remarkable projects afoot in connection 
with the installation of two stroke engines in large vessels. 
It will not be long before the first large transatlantic pas- 
senger liner is ordered by one of the best known British ship- 
owning firms which is holding the matter up on account of 
the general belief that shipbuilding prices will have to fall 
to a considerable extent in the. next month or two. For the 
same reason the 16,000 horsepower motor passenger liner for 
the Swedish-American Line will not be laid down for a few 
months. 

A 25-Knor Cross-CHANNEL Motor MAILBOAT 

Another and extremely interesting order which will be 
placed at no distant date is for a cross-Channel passenger 
and mail boat with a speed of about 25 knots. Hitherto 
these vessels (for service between England and France) have 
been mainly equipped with steam turbines but it is con- 
sidered that even in Europe, where the price of oil is high 
compared with coal, a motor vessel of this type will prove 
more economical than the steamer. The power required is 
10,000 brake horsepower and it is proposed to use two high 
speed submarine Diesel engines of the Sulzer type. Engines 
of this design developing 4,000 brake horsepower have re- 
cently been built for the Japanese Navy and there is nothing 
at all experimental in their construction. They have six 
cylinders and run at 350 revolutions per minute and it I< 
estimated that the weight and space occupied with Diesel 
machinery in a cross-Channel boat will be considerably less 
than when geared steam turbines are adopted. 

In an ordinary ship no engineer would recommend the 
installation of high speed Diesel engines but in cross-Chan- 
nel boats where the machinery is operated only perhaps three 
or four hours daily and where constant attention can be given, 
there seems to be no reason why they should not prove en- 
tirely successful. A feature of this plant will be the adop- 
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Fig. 2,—Two-Cycle Sulzer Marine Engine, 1,250 Horsepower 

tion of turbo scavenging pumps driven by electric motors, this 
being a system which Sulzers have standardized for all high 
powered sets. The scavenging air is then supplied separately 
and the volume and pressure are independent of the speed 
of the engine while it can be warmed when starting up. Ac- 
cording to recent tests the consumption of power for the 
auxiliaries including the scavenging pump and the air com- 
pressors is just over 10 percent of the engine output. 

13,000-ron STanDARD MotTorsHIPs 

Depression in the shipbuilding industry and the cancella- 
tion of orders are having comparatively little effect upon mo- 
torship developments. No orders for internal combustion 
engined craft have been countermanded nor is work being 
held up since the shipowners are far-sighted enough to see 
that in times of slumps it is the motorship which is the better 
profit earning proposition. The East Asiatic Company, the 
pioneer motorship owning firm, is proceeding as rapidly as 
ever possible to build up its fleet of oil engined vessels on a 
larger scale than any other European concern. Two more 
13,000-ton ships (sister vessels to the Afrika) have just been 
launched in Denmark, named the Malaya and the Java; 
both are for the East Asiatic Company. Previously, prac- 
tically all the East Asiatic Company’s contracts were placed 
with Burmeister and Wain but this firm has so many motor- 
ships on order that the East Asiatic Company was forced 
to place its orders elsewhere and the Malaya was therefore 
built at the Nakskov yard, where seven other motorships are 
also under construction for the same firm. Altogether it is 
stated that the East Asiatic Company has contracted for 
some 15 or 16 motorships, six of which will have a dead- 
weight carrying capacity of 13,000 tons while several will be 
considerably bigger. 

The Malaya and thé Java are practically similar to the 
William Penn recently built for the United States Shipping 

Board and are equipped with a couple of the standard 2,250 
indicated horsepower Burmeister and Wain four cycle mo- 
tors. The fuel consumption of the sister ship Afrika works 
out at approximately 14 tons per day, which is certainly a 
very moderate figure for a ship carrying 13,000 tons of cargo 
at a speed of 12 knots. 

New GerMAN MOoTORSHIPS 
Germany haying handed over most of her steamers to the 

Allied Powers under the terms of peace is now apparently 
commencing to build up a new mercantile fleet a large part 
of which will be propelled by oil engines. Very little in- 
formation is available as to what is happening but it is 
known that many of the craft being built by Blohm and: Voss 
and at the Howaldtswerke at Kiel are to be engined with 
internal combustion machinery, and at the latter yard two 
hulls are approaching completion, in each of which a couple 
of 1,250 brake horsepower Sulzer two cycle engines will be 
fitted. ‘These engines, one of which is shown in Fig. 2, are 
being built in Germany at the Ludwigshaven Works of 
Sulzer Brothers. - 

Blohm and Voss and Krupps are both building their own 
machinery for installation in motorships and it is understood 
that the former is manufacturing double acting Diesel en- 
gines somewhat similar in design to those which were fitted 
in the motorship Fritz recently handed over to the British 
Government. 

There has always been a strong belief in Germany in the 
possibilities of the double acting two stroke motor and it 
will not be surprising if some noteworthy developments 
transpire within the course of the next few months. The 
two motorships now being built at Howaldtswerke are cargo 
boats for the Hamburg-South America Line and will each 
have a deadweight carrying capacity of about 9,000 tons. 
They are to trade between Hamburg and South American 
ports. 
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There is a tendency among European engine builders to 
increase the size of semi-Diesel engines and to bring them 
into competition with Diesel motors for vessels up to 3,000 
tons deadweight capacity. One firm is experimenting with 
a 1,000 horsepower four cylinder hot bulb set, Beardmores 
are building the same type up to 600 brake horsepower 
and Vickers Petters are now constructing 500 brake horse- 
power motors of six cylinders, one of which is shown 
in Fig. 1. 

This is one of the first six cylinder European semi-Diesel 
engines that has yet been constructed although some of the 
type were built in America. It is of course directly re- 
versible by means of compressed air, the whole of the revers- 
ing operation being carried out by means of the handwheel 
seen in the center of the engine. The rotation of this wheel 
causes starting air valves to be opened, admitting starting 
air to the right cylinders for turning in the ahead or astern 
direction as may be required. 

The engine runs at 250 revolutions per minute and has 
cylinders 1614 inches diameter by 19 inches stroke and is 
fitted with the Vickers quick starting system by which jt is 
possible to start from cold in about three minutes. In this re- 
spect therefore it suffers little disadvantage as compared with 
the Diesel type. Its chief novelty apart from the employment 
of six cylinders lies in the bilge and circulating water pumps 
seen on the right, which are run at very slow speed, having 
been geared down to about 90 revolutions per minute. 

Gravity Type Lifeboat Davits Installed on 
Passenger Vessels 

MONG recent developments in lifesaving equipment is 
the gravity type lifeboat davit which is being installed 

on the eight new ships of the Holland-America Line. This 
device is being demonstrated in the United States by the In- 

Fig. 1—Boat Being Swung Out Against a List of 15 Degrees 

ternational Nautical Trading Company, the head office of 
which is at No. 3 Kanaalstraat, the Hague, Holland. 

Under the Schat system, so called after its inventor, the 
lifeboat rests in two chocks each of which consists of two 
parts fixed to the deck which form points of support for a 
rotary moving section mounted between them. The pivot for 
this rotating part is out of line with the keel of the boat so that 
collapsible members of the chocks are inclined at all times 
ready to collapse. A cam hook for one or both chocks pre- 
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vents their collapse until they are to be put in operation when 
a slight force applied to the locking mechanism releases the 
apparatus. The in and outboard grips are fixed on slip 
hooks which open towards the water side of the vessel. 

The davits are mounted in frames which permit them to 
rotate and the lifeboat lies between them in the chocks in 

Fig. 2.—Boat Lying in Chocks Fig. 3.—Showing Hand-Operated 
Listed 15 Degrees Braking Mechanism 

such a way that the lower part of the davits is at any desired 
angle usually about 20 degrees from the perpendicular to the 
deck. Because of this angularity with the vertical line, the 
davits have a tendency to swing outboard as soon as the life- 
boat is released from the chocks and a special brake is fitted 
cn the straight part of the davit near the lower bearing to 
control this rotating speed in such a way that the davits may 
be stopped at any required position. 

The upper block is not connected to the davit head but is 
suspended to a wire rope which is in turn connected by means 
of a bell crank and brake levers to brake shoes so arranged 
that they can at will be forced into grooves of the disk brake 
which controls the rotation of the davit. 

When it is desired to put the apparatus in operation the 
movable parts of the chocks are freed and collapse under the 
lifeboats’ weight so that the boat hangs free from the toggles. 
The brake shoes of the davits then come into operation and, 
when released the davits swing outboard by gravity. Since 
the davit heads move in a downward direction the grips are 
allowed a slight amount of slack so that they are released from 
the slip hooks without the necessity of loosening the slip 
hooks, stretching screws, etc. 

SHIPBUILDING IN AuvsTRALTIA~—The Melbourne corre- 
spondent of the Times Trade Supplement, London, states the 
former Controller of Shipbuilding, Mr. H. W. Curchin, has 
informed the Government of Australia that the cost of con- 
struction in Australia is considerably lower than in Great 
Britain. He states that the type of vessel now being built 
in Australia by the Government would cost about £32 (ap- 
proximately $128 at the present rate of exchange) a ton, 
whereas the cost in Australia was only £28 ($112) a ton. 
The Minister for Home and Territories, Mr. Poynton, who 
controls shipbuilding operations in Australia, said that the 
cost of the latest vessel launched from the Williamstown 
yards was £25 ($100) a ton, and when ready for sea the 
cost would be about £28 ($112) a ton. Commenting on 
statements that some of the piece workers at the Williams- 
town shipyards were earning very high wages, the Minister 
stated that the average wages earned by boiler makers on 
piece work were from 28 shillings ($5.60) to 30 shillings 
($6) a day. 



Standardized Diesel Engines—l1 
Discussion of Construction Involving Four Valves 
in Cylinder Head—A Maneuvering Compressor 

BY H. R. SETZ 

F fundamental importance in the design of a valve gear 
for four cycle engines of larger bore is the use of dual 

valves. The beneficial effect of using pairs of small valves in- 
stead of a large single valve is of vital importance for the en- 
tire valve motion, for the valves themselves and for the 
cylinder head casting. 

Four CycLe VALVE GEAR 

The exhaust valves of a four cycle engine must open against 
a very considerable pressure still remaining in the cylinder 
near the end of the expansion stroke. Since this pressure 
amounts to something like 50 pounds per square inch, the - 
force which it exerts on a valve of sufficient area to clear the 
cylinder is a large one. Because of the weight of the levers, 
push rods and rollers, which must be large enough to over- 
come the gas pressure without undue deflection, severe kine- 
matic loads due to accelerating these parts are additionally 
imposed. ‘The reaction on the cams deflects the camshaft, 
disturbs the delicate timing of the fuel valves and causes no- 
ticeably accentuated wear on those camshaft gear teeth mesh- 
ing at the instants when the exhaust valves begin to be lifted. 
With the use of two valves in the place of one large one, all 
the affected parts become lighter and the lifts smaller; the 
resulting improved kinematic conditions manifest themselves 
in reduced cam reactions. 

As regards the exhaust valves themselves, a reduction in 
their size is a substantial safeguard against warping with its 
attendant leakage and smoky combustion. Here again small 
size is of value, as is shown by the fact that exhaust valves of 
small engines do not present nearly as great problems as do 
those of large ones. Pitting and other deterioration of the 
valve seats become less and permit the use of lower grades of 
fuel oil. 

ADVANTAGES OF Four VALVE CONSTRUCTION 

The use of four valves of small diameter permits their 
grouping within the contour of the cylinder bore, thereby re- 
ducing the diameter of the joint between cylinder head and 
liner. As a consequence, the load due to gas pressures is re- 
duced. Smaller studs can be used and the bending moment 
in the casting is decreased because of the smaller bolt circle. 
Two exhaust passages are lower in height than a single one 
of the same area; therefore the height of the cylinder head 

casting is reduced and requires shorter and hence less elastic 
studs to hold it down. The grouping of the valve pockets 
makes possible a better defined circulation of cooling water, 
especially if used in connection with the baffle plate men- 
tioned before and the central cooling water circulation shown 
in Figs. 2 and 3. A concluding consideration of equal sig- 
nificance from the point of view of eliminating cracked cyl- 
inder heads is the fact that the four valve arrangement re- 
quires small holes in the cylinder heads and results in a 
structure better suited for resisting the mechanical and heat 
loads to which it is exposed. 

Some designers who have appreciated the merits of the four 
valve construction have made the irretrievable error of placing 
the two exhaust valves in the same discharge passage so that 
the blast of the rear valve impinges upon the one in front of 
it. Everyone knows that an exhaust valve suffers enough 
from its own fire. To subject it to an additional and simul- 

* Copyright, 1921, by H. R. Setz. 

taneous blast of practically the same intensity means that the 
advantages of the four valve construction are thrown away 
and wasted. Such a practice aggravates the very evils which 
it is intended to cure and would not be justified even if the 
claim of a simple valve gear which is made for this arrange- 
ment were true. 

A key to the understanding of the four valve design here- 
with presented is the realization that the exhaust valves have 
here been placed in such a way that they can be neatly pro- 
vided with separate and independent exhaust passages (see 
Figs. 7 and 8). Each exhaust valve is operated by a double 

Fig. 7 

cam on the end of a horizontally swinging cam rod, both of 
the latter receiving their reciprocating motion from one push 
rod through suitable levers keyed to the fulcrum shaft. The 
lower one of the two cam rollers is mounted on the exhaust 
valve spring guide, whereas the upper one has a fixed posi- 
tion in the valve cage which permits of slight adjustments in 
accordance with the clearance that is desired. This adjust- 
ment can be made while the engine is in operation. 

This valve gear readily permits of access to an exhaust 
valve cage for removal by merely taking out the pin in the 
lever which operates the cam rod and withdrawing the latter. 
The cam rods can also be used at will to cause a slight ad- 
vance in the timing of one valve with respect to the other. 
The severe working conditions to which an exhaust valve is 
subjected are thereby alleviated and further improved because 
of the fact that kinematic forces, instead of manifesting them- 
selves as a single impact, are divided between two noticeably 
smaller force applications. 

Owing to the easier working conditions of the inlet valves, 
a single push rod is used to actuate them through a forked 
rocker lever. The details of the operation and lift control of 
the inside spring fuel valve will be considered later. Reversal 
is effected in a well-known manner by swinging the ends of 
all the push rods from the ahead cams to the astern cams. 
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Since starting and maneuvering are accomplished by means 
independent of the working cylinders (see next section), the 
double roller push rod ends for exhaust and inlet need never 
be swung into a neutral position. Only the low fuel cam noses 
need be cleared, so that the shift angle through which the 

exhaust and inlet rollers must be traversed is merely that ne- 
cessary to insure clearance between the idle roller and its 
cam while the other roller is operative. Conversely, also, 
compression relief is secured without adding a single extra 
part by the simple expedient of setting the double rollers in 
the mid-position. 

While it is realized that the four valve operating linkage is 
somewhat more complex than the conventional two valve ar- 
rangement, the resulting advantages combined with the sim- 
plification due to the maneuvering compressor more than 
justify it. Considering the greater directness and fewer parts 
with which compression relief and reversibility are thus ob- 
tained, the arrangement must be credited with a substantial 
overall gain in simplicity. 

MANEUVERING COMPRESSOR 

The starting, and for marine service also the reversing, of 
large Diesel engines is a problem whose solution can be 
neatly accomplished by using the cylinder displacement of 
the low stages of the injection air compressor. The require- 
ments so far as the design of the compressor itself are con- 
cerned can be readily met and the advantages as regards sim- 
plification and improvement of the main engine are far- 
reaching and substantial. Complex valve gear, reversible in 
the case of marine engines, and the manufacture of a large 
number of expensive parts, whose low usage factor makes 
them a drag on the overhead and upkeep of the machine, are 
eliminated. Accessibility to the remaining gear is improved 
and the design of the cylinder head casting, especially in two 

Fig. 8 

cycle and double acting engines, can be better adapted to 
meet the severe demands to which this part is subject. An 
advantage of signal importance for marine engines is the 
elimination of alternate refrigeration and heating which oc- 
cur in the cylinders of the usual types of Diesel engines while 
maneuvering. 

Since an injection air compressor must have a displace- 
ment sufficient to charge starting air reservoirs during those 
intervals in which the main engine runs on fuel, its capacity 
is also sufficient to re-utilize the air when running as an air 
motor. Surely, if it is practical to re-utilize air by blowing 
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it into the clearances of the working cylinders, its use in com- 
pressor cylinders, whose clearances are reduced to the utmost 
minimum, will be enough more economical to preclude any 
excessive requirements for compressor capacity. If it were a 
question solely of bringing an idle engine up to the starting 
speed, there would have been no need for broaching the ques- 
tion of power delivery from a temporarily converted injection 
air compressor. ‘The severest demands upon such an ar- 
rangement that can be reasonably made are those of reversing 
an engine against the full headway of a ship. Owing to the 
lack of experimental data regarding power requirements for 
starting and reversing marine Diesel engines, the problem can 
be handled only in a general way; but the empirical knowl- 
edge which is available justifies some interesting estimates. 

A StuDY OF PROPELLING CHARACTERISTICS 

Fig. 9 shows the propeller characteristics of the United 
States battleship New Mexico. The measurements on which 
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it is based are electrical and were made on the driving motors 
of the ship. Beginning our examination at the upper right 
hand corner of the plot, we note that the curve passes through 
the point indicating 100 percent propeller speed and that 
naturally 100 percent mechanical torque must be supplied 
to it. 

If the speed of the ship remains constant (this is a useful 
assumption of sufficient accuracy if the time interval is not 
too long, as in the case of reversing in a headway) and if the 
propeller speed is to diminish, less torque is required to keep 
it running at the reduced speed. To keep the propeller turn- 
ing, say, at 90 percent of full speed would require the appli- 
cation of 60 percent full torque, the ship’s speed remaining 
constant for the time being. When the torque falls to zero, 
as is very nearly the case when the propelling motor is de- 

 prived of all excitation, the propeller continues to revolve at 
73 percent full speed. 

Descending the curve below the line of zero torque, we find 
that a negative torque or braking moment must be applied to 
the propeller in order to make it revolve at a speed lower than 
the one at which it will idle along. Like any water wheel (as 
such a passive propeller may be regarded) it has a definite 
speed at which the water flowing past it will exert upon it the 
maximum turning effort. In the case of the blading here con- 
sidered the speed of maximum torque is reached at 35 percent 
of the full driving speed. Naturally the maximum active 
torque of the propeller has nothing to do with the negative 
maximum here considered because it stands to reason that the 
maximum motor torque required by a propeller must be sup- 
plied at a speed exceeding its pitch speed and that, like a 
water wheel, it will be subjected to a maximum water torque 
at a speed below that corresponding to its pitch. Hence, as 
we follow the curve still further to the left we find that less 
braking torque need be applied at the lower propeller speeds 
in spite of the increasing water velocity relative to the blades 
moving at a speed which deviates increasingly from the speed 
of maximum water torque. 

Here is a fact of high importance from the standpoint of 
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maneuvering compressor design. Once it has been possible 
to supply a braking torque of about 94 percent (under the 
conditions represented by the curve) the propeller must come 
to rest because the more slowly it moves after being retarded 
thus far the less torque is required to retard it further. The 
curve crosses the line of zero propeller speed at minus 42 per- 
cent, showing that it takes less than half the full power torque 
to start the engine astern. If 100 percent torque capacity is 
provided, there will remain an ample margin for accelerating 
the engine in an astern direction up to the speed where igni- 
tions in the working cylinders can occur. Under actual con- 
ditions of an immediate reversal the ship will have lost mo- 
mentum, the rush of water past the propeller will be less and 
its torque resisting reversal will be less than that indicated by 
the figures. ; 

DESCRIPTION OF COMPRESSOR 

A compressor in the design of which these considerations 
have been taken into account is shown in Figs. 10, 11 and 12. 
It is dimensioned for an 800 brake horsepower engine run- 
ning at 140 revolutions per minute and having a gross work- 
ing cylinder displacement of 36.7 cubic feet per revolution. 
This engine exerts a full load shaft torque of 30,000 foot 
pounds. 

The twin cylinder compressor is chosen primarily to insure 
safe starting in all crank positions when running as an air 
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motor. The throws are naturally spaced 90 degrees apart. 
The double acting, low pressure pistons a can also be pro- 
portioned in a manner which, in combination with the smaller 
pistons b and c, yields the proper volume ratios for four- 

Section Z-Z 

Fig. 12 

stage compression. ‘The upper large cylinder ends of both 
compressors and the lower end of the right hand one all de- 
liver air into the same intercooler. The remaining one of the 
four large cylinder ends draws air out of this intercooler and, 
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after subjecting it to first intermediate compression, delivers it 
to the intercooler leading to the second intermediate cylinder d. 
The piston extensions or trunks are provided in order to ac- 
commodate the upper connecting rod bearings. The net area 
of the low pressure pistons, after deducting that part which is 
taken up by the piston trunks, amounts to 131.8 square inches 
each and the common stroke is 16 inches. 

As has been stated, three of the low pressure cylinder ends 
draw in fresh air for compression into the remaining one. 

CRANE (VO. / 
Zan 
NN 

250 

200 aXe 
(50 \ 

100 Uc a , 

So ee fe | 
oO = = 

LBS/ 1 
SQW. c ©) go/9 

VQ He 

SST ROKE — — 

ESTIMATED (NDOICAT OR CARDS 

/TANOEUWLERING COLTPRESS OR 

AUR/IIOTOR TORQUE CURVES 
4 CRANA /VO. 2. 

SHE SQ. NV. 

IMET FAST OW AREA 

O° 48 80 45 60 75 90 E85 (20 135 150 /E5 (SOLES 
NNO/ CRAN A 
TOP D.C 

Fig. 13 

The cubical displacement of these three ends is 3.67 cubic 
feet, or .20 of the 18.35 cubic feet of the effective working 
cylinder displacement. For large modern engines fitted with 
fuel valve lift and timing control to suit load and speed varia- 
tions, the accepted proportioning of compressor capacities 
may be expressed as follows: 

C = IVI 

C = cubical displacement of compressor. 
W = cubical displacement of working cylinders. 
R = a constant. 

W 
For four cycle engines must be used instead of W. 

2 

A range of values for R frequently found on heavy duty four 
cycle engines is from .18 to .2. 
When running as an air motor provision is made for sup- 

plying all four cylinder ends with starting air at 350 pounds 
per square inch, at which pressure they develop the torque 
shown in Fig. 13. The percentages of cut-off shown on the 
estimated indicator diagrams are a minimum for the valve 
gear used and a pressure drop due to throttling during ad- 
mission equivalent to 100 pounds per square inch is assumed. 
Since frictional resistance within the mechanism is a highly 
indeterminate quantity, no allowance has been made for it. 
An ample margin is afforded by the possibility of varying the 
starting air pressure to counteract any errors due to estimating 
friction or to other causes. The minimum indicated torque 
shown in the diagram amounts to 23,500 foot pounds, or 70 
percent of the main engine torque. Forty-two percent, we 
have seen, is the maximum that could possibly be required to 
start the engine backwards while the ship is under full head- 
way. The curve shows a maximum of 30,600 foot pounds, a 
torque slightly exceeding that of the main engine under full 
power. Only 94 percent is required to bring the engine to a 
standstill under the most unfavorable assumptions. 

The advantages of eliminating the high starting air pres- 
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sures usually employed need hardly be emphasized. Ordinary 
riveted starting air reservoirs can be used and no special tub- 
ing, fittings and joints are necessary for connecting them to 
the engine. 

VALVES AND VALVE GEAR OF COMPRESSOR 

The valves and gear by means of which the maneuvering 
compressor is controlled are simple and require no cumber- 
some expedients for effecting reversal or for converting the 
machine from a compressor to a motor or vice-versa. Refer- 
ring to Figs. 10 and 11, it will be seen that the essential ele- 
ments of the valve motion comprise piston valves e and a 
geared drive whose angular phase relative to the main shaft 
can be shifted by means of helix f. In the arrangement 
shown, the well-known fact that a compressor with mechani- 
cally driven valves will run reversed as an air motor when 
supplied with compressed air is taken advantage of. All that 
is necessary to make the machine run in the same direction 
which it had when compressing air is to reverse the angular 
phase of its valve drive. To make it run in the opposite direc- 
tion it is required merely to connect the air reservoirs without 
shifting the control. The ahead or astern lead of valve 

Fig. 14.—Compressor and Starting Engine, 550 Horsepower M. D. E. 

cranks g relative to main cranks h is determined by means of 
helix f and lever 1. 

To eliminate the effect of too long a delivery (cut-off) in- 
herent in piston or slide valve control of compressors, auxil- 
iary discharge valves 7 (Fig. 12) are provided. These prevent 
the cylinder from discharging until its contents have attained 
the proper pressure. For motor operation, the auxiliary dis- 
charge valve 7 is held upon its seat by means of balance piston 
k, actuated automatically by starting air entering through 
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pipes J communicating with starting line J. The check valve 
l reduces cylinder clearance. Air is exhausted through the 
same mufflers which served as silencers for the suction of the 
compressor. In the case of the first intermediate stage cylin- 
der end a positive transfer valve switches its suction (which 
has now become an exhaust) from the first intermediate inter- 
cooler to the atmosphere. ‘The starting air pipe J is vented 
as soon as starting air is turned off, a provision which insures 
positive seating of valve J and the return of stops m during 
compressor operation. 

Since the process of converting the compressor into an air 
motor and turning on starting air can be accomplished by 
hand operating a single lever, the simplicity of this maneuver- 
ing system compares most favorably with those found on other 
installations. With the exception of the high and second in- 
termediate pressure ends respectively, both main cylinders 
with their pistons, valves and connecting rods are alike and 
interchangeable in every detail and of a size which makes 
them a relatively small part of the engine proper. 

Fig. 14 shows a maneuvering compressor as built by a 
prominent firm engaged in Diesel engine manufacture. It is 
installed and operated on a number of ships fitted with en- 
gines of their make. 

THE Two Cycle ENGINE 

The two cycle engine has had a much more desultory de- 
velopment than the four cycle, and at the time when the main 
impulses to bring out this type of engine occurred less than 
ten years ago large units were undertaken without anything 
like the gradual preparation which preceded four cycle con- 
structions. Many particular problems inherent in and pecu- 
liar to the two cycle machine were not properly considered or 
even understood and the practical accomplishments of over- 
enthusiastic and ill-conceived attempts could be none else 
than disappointing. The severity of the conditions under 
which early two cycle experiences were gained was aggra- 
vated because installations of large units were made on ships 
and presented operating difficulties far more trying than the 
heaviest central station requirements. 

The years that have elapsed since then have given an op- 
portunity to devote the same systematic study to the essential 
requirements of satisfactory two cycle Diesel engine con- 
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struction. Experimental information has been secured, with 
the result that the more recent development for applications of 
the two cycle type bids fair to exceed in short time the progress 
which has been made in the four cycle engine field. At the 
present time two cycle installations aggregate approximately 
750,000 horsepower. The fact that this output is realized in 
comparatively few units shows unmistakably that the field for 
large Diesel engine units is pre-eminently one for two cycle 
application. 

The reasons for this are not far to seek. Approximately 
twice the output of the four cycle engine is attained for the 
same piston speed, or, conversely, for the same horsepower 
output the bore of the cylinders may be materially reduced, a 
procedure which more than offsets the greater frequency of 
the heat impulses sustained in the two cycle engine. The ob- 
jections on the score of heating have lost much of their force 
because it is possible to design cylinder heads, the most vul- 
nerable parts of a Diesel engine, with a scientific and positive 
water circulation that minimizes such troubles. Finally, the 
difficulties ascribed to non-reversing bearing pressures oc- 

_ curring in the single acting, two cycle engines have been de- 
prived of their seriousness because of other materially im- 
proved bearing conditions. A crank shaft with short and 
thick pins and journals, ample areas and a frame construc- 
tion which protects bearings against deflections, are features 
which outweigh a none too well established theory of pressure 
reversals. 

Scavenging air can be supplied from a source independent 
of the engine, preferably from an electrically driven turbo 
compressor. The high degree of perfection and reliability 
which have been attained in these simple machines recom- 
mends them emphatically for substitution in place of the lum- 
bering piston pumps. On shipboard they afford a notable 
economy because they can be operated with current from aux- 
iliary engines which would otherwise be used only while in 
port and would therefore be a drag on the installation because 
of their low usage factor. An even greater advantage of aux- 
iliary driven scavenging air supply on ships is that its pres- 
sure is maintained during maneuvering and slow running of 
the main engines. Hence in all the two cycle work here con- 
sidered direct driven scavenging pumps and their attendant 
features will be conspicuously absent. 

(To be continued.) 

LARGEST FLOATING DRY DOCK IN SOUTH PACIFIC WATERS 

By Far the Largest Floating Dry Dock in South Pacific Waters is That of the Los Angeles Shipbuilding & Dry Dock Company, Los Angeles, 
Cal. It Measures 540 Feet With 84 Feet Beam and Will Raise Vessels Up to 12,000 Tons 



Fig. 1.—Lake Dymer, First Ship on New Floating Dock 

New Floating Dry Dock at Pensacola 
Longitudinally Trussed Timber Dock of 6,000-Tons Lifting 
Capacity—Details of Construction and Pumping Arrangement 

PPRECIATING the growing importance of the Gulf 
ports in the world shipping trade and realizing the 

necessity for increased dry docking facilities at Pensacola 
the Bruce Dry Dock Company was formed during the fall of 
1917, The company acquired the sixty-year old 1,000-ton 
floating dock built before the Civil War by Bruce and 
Ollinger, put it in operation and then immediately began to 
make investigations with a view to getting a larger floating 
dock, and increasing their repair plant. 

After studying the various types of floating docks the com- 
pany engaged The Crandall Engineering Company, East 
Boston, Mass., to design a 6,000-ton capacity timber dock 
of the longitudinally-trussed type. Construction was actually 
begun in August, 1919, by Aberthaw Construction Company 

- and the first pontoon was launched the middle of December 
of the same year and a pontoon launched monthly until April 
when the last pontoon slid into the water. By the middle of 
June the fitting up was completed, the five sections were 
joined together and the electric wiring installed ready for 
operation. 

The first vessel dry docked was the Lake Dymer which was 
raised in about 30 minutes from the time the pumping com- 
menced, everything running smoothly. The pumping was 
controlled from the headhouse on the wharf and the success 
and ease of this method of centralized control demonstrated 
the wisdom of the design. 

The general dimensions of this dry dock are 380 feet over 
the keel blocks, 74 feet between the wings and 18 feet of water 
over the blocks. It is made up of five pontoons éach 62 feet 
long. 

LONGITUDINAL TRUSSES 

In each wing wall of the pontoons is incorporated the panel 
of a longitudinal truss. These trusses are built up of timber 
compression members and steel tension members which termi- 
nate in steel castings at the panel points, which castings are 
furnished with lugs for joining the sections together, as illus- 
trated in Fig. 2. When the sections are joined these truss 
panels are formed into one longitudinal truss along each wing 
of the dock. These trusses make the dock operate as a unit 
instead of as a number of loose sections and thereby equalize 
any unequal buoyancy of the sections due to irregularity of 
pumping, safeguarding any vessel dry docked from severe 
stress and distortion due to this cause. 

TRANSVERSE TRUSSES 

The type of transverse truss frequently used in wooden 
floating docks has certain inherent faults of design and con- 
struction and is subject to extreme deflection. For the trans- 
verse truss, therefore, a type was developed which would ap- 
proach as nearly as possible a perfect truss for this work, 
namely one that would have minimum deflection, minimum 
cost and maximum strength. Fig. 2 shows the type developed, 
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the problem being a statically determinate one in which the 
stresses can be accurately determined and the sizes of timber 
properly proportioned with proper factors of safety for the 
stresses involved and the economy and rigidity of this type 

_have been amply proved by this and other docks of similar 
design. 

PUMPING ARRANGEMENT 

The pumping is done by means of twenty 10-inch centrif- 
ugal pumps, four in each pontoon, each of which is direct con- 

Fig. 3.—Control Board Showing How Control is Centralized 

nected to 20 horsepower motors. The control of these motors | 
is centralized in a control house on the wharf structure where 
the dockmaster can see the indicators showing ‘the height of 
water in each compartment and govern the pumping accord- 
ingly. A full capacity vessel can be lifted clear of the water 
ready for repairs in less than forty minutes. 

ABSENCE OF BALLAST 

Although an all timber dock, no rock ballast is used to 
sink it to full draft. Instead a very simple water ballast sys- 

be 

Fig. 4.—Wing Deck View, Looking Inboard. Motorbox, Valve Operating 
Stands and Bilge Block Operating Winch 

tem is used. By this means the full lifting capacity of the 
dock is available to raise a vessel instead of from 20 to 25 
percent being required to raise rock or other ballast, and 
thus unavailable and wasted. 

Entering into the cost of this dry dock are 1,300,000 feet 
of yellow pine lumber and 15 tons of steel castings. The 
motors were furnished by the Wagner Electric Company, St. 
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Louis, Mo.; the pumps by the F. H. Hayes Machinery Com- 
pany, Boston, Mass., and the switchboard apparatus by the 
Condit Electrical Manufacturing Company, Boston, Mass. 

The dock was constructed by the Aberthaw Construction 
Company, Boston, Mass., and supervised by Paul H. Mac- 
Neil, field engineer for the designers, the Crandall Engineer- 
ing Company, East Boston, Mass. 

Northwest Crawler Crane 

NE of the latest products of the Northwest Engineering 
Works, Chicago, Ill., is the Northwest crawler crane. 

Traveling under its own power on two manganese crawler 
type wheels, the crane is built to go anywhere, any time, like 
the war tanks, and is steered as easily as a truck with the 
boom in any position. It is equipped with self-alining ball 
bearings or bronze bushings with no babbitt boxes, and 41 
percent of the weight of the complete crane consists of man- 
ganese or carbon steel castings. 

The machines are built on full revolving, rotating bases 
equipped with extra heavy 4-cylinder, 60-horsepower gasoline 
engines and will operate a one cubic yard clam shell or three- 
quarter cubic yard drag line bucket, pile driver hammer, 
wood grapple or electric lift magnet. 

The lifting capacities range from 20,000 pounds at a 12- 
foot radius to 5,200 pounds at a 30-foot radius. A single 
lever in the operator’s cab manipulates the steering device so 
arranged that both crawlers are driven at the same speed 

Crawler Crane Operating a Grab Bucket 

straight ahead or with different speeds for steering positively 
in any direction required. The machine will mount a coal 
or stone pile as easily as it travels along a good highway and 
is especially adapted for unloading cars or barges. 

R. C. Rimmer of 149 Broadway, New York City, naval 
architect and consulting engineer, has been appointed assist- 
ant sales manager for these cranes. 

The Superheater Company 
Soon after taking over the patents and business of the 

Locomotive Feed Water Heater Company, the Locomotive 
Superheater Company, New York, changed its name to The 
Superheater Company. 

Together with its production of superheaters for all 
manner of steam power generators, the organization has 
also become actively engaged in the intensive development of 
feed water heating equipment for locomotive and marine 
application. The Superheater Company wishes to renew its 
assurance of service to all companies with whom it has been 
able to co-operate in the past and also to offer the facilities 
of its organization to any company haying problems in fuel 
conservation to solve. 
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Immediate Action Demanded 

HE failure of the new administration to nominate a 

new Shipping Board in time for confirmation by the 

Senate before its adjournment was most unfortunate and it 

is to be hoped that this matter will receive the earliest con- 

sideration that the President can give it so that the Senate 

may act immediately upon assembling at the special session 

this month. It is evident that the President feels that the 

position of chairman of the Shipping Board requires the 

services of one of the biggest men that the country affords 

and, while we appreciate the difficulty.in securing the services 

of such a man who is willing to make the necessary personal 

sacrifices, the welfare of our merchant marine demands im- 

mediate action if we are to derive any benefit from the most 

gigantic shipbuilding effort ever attempted by any country. 

Admiral Benson 

LTHOUGH the status of Admiral Benson’s position 

A on the Shipping Board is, at the time of this writing, 

somewhat uncertain, it cannot be said that the Admiral has 

not made his position plain on those policies which he thinks 

will be for the best interests of our merchant marine and there 

are very few if any of those who criticize these policies who 

doubt that in his straightforward pleas for the maintenance 

of the merchant marine he is guided by the most sincere 

and patriotic convictions. It ought to be evident to everyone 

as well as to the Admiral that the time for debate, investi- 

gating committees and destructive acrimonious criticism is 

past and that now is the time for us to take off our coats, 

lay out a straight line of action and work to it. 

The Admiral is anxious to be put on record as heartily 

in favor of the Merchant Marine Act of 1920 and he is op- 

posed to any movement that purposes to take the teeth out 

of this law until it has had a fair trial. The preferential 

rail export rates which this law provides for American ves- 
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sels and the provisions for discriminatory custom duties and 

tonnage dues should be put into full force, says the Admiral, - 

and in this connection it should be noted that these preferen- 

tials are designed to help shipbuilding as well as shipping. 

Shipbuilding, on which the American wage standards protec- 

ted by a tariff on manufactured and agricultural products ex- 

ert a vital influence, cannot flourish while other industries are 

not only protected but charge the shipbuilders appreciably 

higher prices for most of the equipment that goes into a ship ~ 

and shipyard on account of this protection. 

Whether Admiral Benson’s views are adopted as the future 

policy of the new Shipping Board or not he has performed 

a distinct service in outlining a definite and comprehensive 

line of action. He has considered the welfare of shipbuilding 

as well as shipping, the vital necessity for an American built 

and manned merchant marine as a naval auxiliary and he 

-believes that the best way to accomplish this is to put into full 

force all the provisions of the Merchant Marine Act. . , 

Our Foreign Trade 

HE solution of our foreign trade problems has become 

vitally imperative and it not only affects the future ~ 

success of our merchant marine but the prosperity of the 

whole country and particularly the great agricultural and 

manufacturing interests of the Middle West. We have an 

enormous surplus supply of grain consisting of several 

hundred millions of bushels above the country’s normal 

needs. We have vast supplies of raw materials, for example, 

millions of bales of cotton, standard articles of manufacture 

‘and manufactured specialties which must be sold outside of 

this country, if the 4,000,000 and over pairs of hands that 

are now idle are to be given a chance to work and in turn 

purchase their share of goods. Fortunately the demand for 

our products exists and foreign buyers need American goods 

more than ever but credit, the foundation of all business, 

is almost hopelessly blocked by the great trade balance that 

has piled up in our favor as a result of the war. 

Since the armistice we have received vast purchasing orders 

that would normally have been extended over a period of 

years in which case they could easily have been financed by 

the absorption of securities as practiced by England and other 

creditor nations. The result of this one-sided export business 

is that our commercial banks have reached the limit of their 

ability to extend credit, that the American dollar is at such a 

high premium in most foreign countries that it has become im- 

possible for foreign buyers to do business with us except on 

the basis of long term loans and that we have taken all the 

gold that foreign countries can spare. Other countries still 

have excellent securities such as large stores of sugar, oil, 

mortgages, government bonds, etc., and several of our large 

corporations, including the United States Steel Corporation 

and the Bethlehem Steel Company, are helping the situation 

all they can by financing their foreign customers on a long 

term basis. 
Independent financing, however, can only take care of a 

small percentage of our exports. More gold is neither at- 

tainable nor desirable, bartering is crude, subject to great 

risks and at best only an emergency measure, and most of all 

we cannot afford to take our pay in billions of dollars’ worth 
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of manufactured products dumped into this country, when 
we can produce more than we need ourselves. It, therefore, 
remains for institutions like the Foreign Trade Financing 
Corporation and similar companies authorized by the Edge 

amendment to the Federal Reserve Act to finance their long 

term loans by issuing debenture bonds to the value of ten 

times their original capital. The $100,000,000 Foreign Trade 

Finance Corporation alone would thus be able to use 

$1,100,000,000, for the purpose of supporting the credit fa- 

cilites of our foreign trade and by so doing provide work for 

the unemployed in this and other countries, insure us a steady 

market through its financial interest in foreign enterprises 

and return to us good interest on the money invested. 

Millions of dollars’ worth of export business is being lost 

through our present inability to finance our foreign trade’ 

on a long term basis and the manufacturers of one Middle 

Western state are losing $20,000,000 in orders from south- 

eastern Europe alone. Purchasing agents for foreign buyers 

are here in greater numbers than at any time since the war, 

seeking credits for responsible firms in European countries, 

Japan, South Africa, South America and Australia for the 

purpose of buying our products. The great question is 

whether our country will back up our export business with 

the same concerted support that Great Britain has given to 

foreign trade not so much for the purpose of helping other 

nations, our merchant marine or special interests as to en- 

able our great industries to return to a full time schedule 

with plenty of work for everyone. 

Seaman’s Act Handicaps Passenger Ships on the 

Great Lakes 

HE difference between the summer and winter life- 

boat accommodations required by the Seaman’s Act 

for passenger vessels on the Great Lakes is so large that the 

profitable passenger navigation season is practically limited 

to the four months commencing May 15 and ending Septem- 

ber 15. The steamboat men assert that the records of weather 

conditions of the Department of Agriculture show that this 

season may be safely extended six weeks to run from May 1 

to October 15. 

The number of lifeboats and rafts that a ship can carry 

depends largely upon the design of the vessel and Great | 

_ Lakes steamers which are limited to comparatively small 

drafts, on account of the ports that they enter, cannot carry 

too much top hamper. While each vessel must be figured 

separately, the case of the passenger ship See and Bee which 

runs on the Cleveland-Buffalo route illustrates the great re- 

duction in the number of passengers that she can carry be- 

tween May 1 and May 15, and also between September 15 
and October 15. 

The See and Bee is equipped with fourteen 30-passenger 

lifeboats, two 20-passenger lifeboats and two 16-passenger 

lifeboats accommodating a total of 492 persons. Outside 

of the summer season, the law specifies that a sufficient num- 

ber of lifeboats and rafts must be carried to accommodate 

every person on board and that 75 percent of this number 

must be taken care of by boats. The ship can then carry 164 

more persons by providing the necessary rafts, which brings 
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the total sum to 656, but in order to man the ship a crew of 
161 is necessary, which reduces the number of passengers 
to 495. In the summer season, however, the law specifies that 
accommodations for only 50 percent of the persons on board 
in lifeboats and rafts need be provided and of this number 
but 40 percent need be cared for by lifeboats. Thus her life- 
boats take care of 492 persons as in the winter but she may 
provide raftage for 738 additional as compared with 164 in 
the winter. She thus provides rafts and boats for 1,230 per- 
sons; but as it is only necessary to carry this equipment for 
90 percent of the people on board in the summer, she may 
take on a total of 2,460 persons. The size of the crew in the 
summer is increased to 186, which allows a total number of 
2,274 passengers that may be carried between May 15 and 
September 15 as compared with 495 immediately before or 
after that period. 

It is evident that no allowable reduction in crew or oper- 

ating expenses can offset such a great reduction in passenger 
carrying capacity and there appears to be no apparent reason 
why the act should not be amended so as to include in the 
summer season the desired six weeks’ extension as the law in 
its present shape has been a source of hardship and loss to 
Great Lakes operators for the last six years. 

Shipbuilders’ Claims 

OT the least of the many difficulties with which the 

Shipping Board has to contend, is the settlement 

of the huge claims held by the shipbuilding and shipping 

interests against the Government. The status and details of 

these claims are fully discussed in an article appearing on 

page 298 of this issue, which explains the vast amount of 

work and the procedure that must be taken before these obli- 

gations can be amortized. ; 

The total amount of these claims now on record amounts 

to $147,000,000, but there are still many others that have 

not been filed, which, together with the payments coming due 

for work that will be completed during the next year, will 

amount to many more millions. On the other hand, the 

amount of money that actually will be paid in these settle- 

ments will, probably, be scaled down through compromises 

and adjustments to a much lower figure than the total of 

the amounts claimed. 

While we appreciate the difficulties that the Shipping 

Board must overcome in checking over the details of the 

almost numberless items in these claims before it can con- 

scientiously make an award and the natural tendency of 

Congress to go slow in appropriating the necessary money, 

it seems too bad that the shipbuilders, including many of 

our best established yards, should have to wait for their 

money until their resources are so strained as to endanger 

their very existence. 

There can be no doubt that the American people as well as 

Congress are convinced that an American merchant marine 

is absolutely necessary for our safety and prosperity, but it 

does seem as though every possible obstacle that can be placed 

in the way of our shipbuilders from the neglect to enforce the 

prospective protective measures of the Merchant Marine Act 

down to the decision that those who want to take a drink 
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on the ocean, which, curiously enough, includes many who 
are ardent prohibitionists at home, must take passage on a 
vessel flying a foreign flag. As Admiral Benson recently 
stated, if we want a merchant marine we must “aim steadily 

at it,’ but how are we to do this if the government makes 

laws which are not enforced and refuses to pay promptly its 

just debts to those interests that have had the courage to 

attempt to place the American flag on the high seas? 

A New Transatlantic Service 
CCORDING to one of our English contemporaries “One 
of the most interesting developments: this spring will 

be the inauguration of the new transatlantic service of the 
Royal Mail Steam Packet Company between Hamburg, 
Southampton, Cherbourg and New York.” Martine ENGI- 
NEERING has repeatedly pointed out the need for new pas- 
senger vessels flying the American flag and this new venture is 
only one more proof of the fact that foreign nations are per- 
fectly willing to handle the passenger and fast freight trade 
across the Atlantic if we lack the facilities to do our share of 
the business. In addition to this, it is reported that the Royal 
Mail Company is figuring on establishing a new passenger 
service between the west coast of the United States and 
Europe, where there should be a particularly good field for 
bringing over immigrants and taking back food and fruit 
in refrigerated cargo spaces. The vessels scheduled for the 
Hamburg, Southampton, New York route are the Orbita, 
Oropesa and Orduna and the service is already advertised 
to comynence May 2, with semi-monthly sailings thereafter. 
The Oropesa was launched at the yard of Cammell Laird & 
Company, Limited, Birkenhead, England, last December and 
she is a twin screw passenger and cargo vessel of the inter- 
mediate type, 552 feet in length, having a gross tonnage of 
14,500 tons. There is no question of our ability to build this 
type of vessel, as we are now constructing a number of prac- 
tically the same size, and it is to be hoped that the new 
administration will shortly fix on a definite shipping policy 
that will be liberal enough to inject some enthusiasm into the 
shipping interests in the matter of passenger ships. 

Motorships 

Nacsa: leads the world in the percentage of ships in 
which the power is obtained from oil fuel, but in 

practically every case the oil is burned under boilers to gen- 
erate steam instead of inside the cylinders of internal com- 
bustion engines. If our merchant fleet had been built under 
normal conditions instead of under the necessity of getting 
into the water in the shortest time possible the largest num- 
ber of vessels that would be certain to operate smoothly, and 
for which qualified engineers were known to exist, it is 
more than probable that we would have had our share of 
motorships. 

The world’s supply of fuel oil is very limited, so much so 
that the Navy Department is very much concerned in secur- 
ing and conserving adequate oil reserves for war vessels. The 
probability is that the cost of fuel oil will increase, if not 
in price then relatively through decreases in the cost of 
coal. As a general rule it may be stated in regard to oil or 

coal fired boilers that when twice the number of cents a gal- 
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lon of fuel oil costs is greater than the number of dollars 

per ton of ccal, it is more economical to burn coal. 

The amount of oil used in motorships, however, is only 

about 40 percent per shaft horsepower of that used in oil- 

burning steam installations and, aside from the fact that 

we ought to use our natural resources in the most economical 

manner, it is evident that motorships can run long after the 

price of oil for burning under boilers becomes prohibitive. 

Mr. Frank Munson, president of the Munson Steamship. 

Company, has advocated changing some of our Shipping 

Board vessels to motorships and there is no better time than 

the present when so many vessels are tied up to do this; but, 

unfortunately, Congress is not in the mood to appropriate. 

money for shipbuilding. Several vessels are being converted 

to the electric drive method of propulsion and those that are 

finished are giving a good account of themselves. While 

Europe is going ahead with a large motorship programme 

our country to get further and further be-, 

hind in the construction of a type of vessel, the lack of 

which will make it harder for us to compete with the mer- 

chant marines of other countries. 

Engineers for Political Positions 

HE American Engineering Council of the Federated’ 

Engineering Societies in requesting President Hard- 

ing to appoint an engineer as Assistant Secretary of War, 

and also to name an engineer for a vacancy on the 

Interstate Commerce Commission, was not seeking to further 

the interests of an individual group of men but rather sug- 

gesting a means of improving the administrative departments. 

of the Government. Although lawyers have held a prac-_ 

tical monopoly of political jobs, there are many positions 

that require very special qualifications, a large part of which 

are concerned with engineering. 

The Nayy, the Shipping Board and the Interstate Com- 

merce Commission all employ a large number of men of en- 

gineering training and experience. The nature of the work 

handled by these departments is such that the preliminary 

exploration, construction, final survey, upkeep and operation 

require the services and knowledge of the engineer. Not 

only is this true of technical physical matters, but also in 

determinations of policy the judgment of the engineer should 

be more comprehensive and valuable than that of men of’ 

other professions. 

The engineer as an executive would bring to investigations 

and deliberations a judicial mind trained to observe the 

inexorable laws of nature which are involved in the practice 

of his profession. In addition to his technical knowledge’ 

he should have executive experience gained through the | 

direction of work under contract, an analytical method of | 

thinking and a familiarity with the costs of construction and ° 

operation. The fact that the Executive Board of the Ameri-_ 

can Engineering Council, of which Herbert Hoover is presi- 

dent, represents 150,000 American engineers may have some 

influence on the selection of engineers for executive positions: 

in the future but, on the other hand, no body of men is better 

fitted either scientifically or practically to direct departments 

having to do with transportation and construction than mem- 

bers of the engineering profession. 
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LETTERS TO THE EDITOR 

Cost of Shipping Board Building Rentals 
in Philadelphia 

Y attention has been called to an article in the February 
number of MartNE ENGINEERING by Mr. Waldon 

Fawcett under the caption “‘How United States Government 
Reorganization Will Affect The Merchant Marine.”  Inas- 

- much as this article contains incorrect and misleading state- 
ments pertaining to costs of building rentals in Philadelphia, 
I am taking this means of setting you right in this respect. 

The portion of the article in question states, in effect, that 
the United States Shipping Board Emergency Fleet Corpora- 
tion pays an “aggregate of $472,000” for rent in Philadel- 
phia and that this rental cost would be saved if all the 
offices were centralized in Washington. ‘The article further 
implies that only a small part of this space is sub-leased to 
tenants and that such sub-tenants can “‘elect to vacate” at any 
time, thereby increasing cost of rentals to the Emergency 
Fleet Corporation. In view of this you will, no doubt, be 
interested in the following statement of facts: 

The rent for the eleven story building at 140 North Broad 
Street, Philadelphia, which was leased in 1918, amounts to 
$290,725 per year but the larger part of this has since been 
sub-leased (as space became available-through curtailment of 
our program as a result of the ending of the war), the total 
revenues to the Emergency Fleet Corporation being $379,977, 
or $89,252 per year greater than the rental cost. However, 
after deducting our expenses of operation, there is a net cost 
to us of but $18,748, and additional sub-leases now in process 
of negotiation will further reduce and may wipe out our rent 
cost entirely within a very short time. (We are operating 
this building for $50,000 a year less than the bid we received 
from a private concern.) 

The five floors of the building at 329 South Broad Street, 
Philadelphia, cost us $78,000 for rent and maintenance, but 
sub-rentals amount to $38,464.41, therefore the net cost to 
us is $39,535.59 per year, but this building will be vacated 
by us at the expiration of our three year lease on May 5, 
this year, and this charge will therefore be eliminated. 

The statement that the building at 253 North Broad Street 
costs $32,000 for rent is correct, but the article neglected to 
state that we have sub-leased it for $39,000 a year, thereby 
showing an excess of $7,000 in receipts per year over costs. 

Taking the $18,748 net cost of rent at 140 North Broad, 
and the net cost of $39,535.59 for 329 South Broad; makes a 
total cost of $58,283.59. Deducting from this the clear profit 
of $7,000 for 253 North Broad Street, leaves the actual cost 
to the Emergency Fleet Corporation $51,283.59 per year, 
which is quite different from the “$472,000” cost figure in 
the article. After May 5, this year, this cost will be reduced 
to $11,748 per year, and may be wiped out entirely. As 
further evidence of the businesslike manner in which we 
handle our building matters, I will state that these costs for 

rent and operation in Philadelphia have been reduced from 
some $500,000 per year (during the war emergency in 1918 
when it required 4,500 people in our executive offices to direct 
the gigantic shipbuilding program in this country) to $51,- 
283.59 at present, and, as stated above, will be further re- 
duced to $11,748 within two months. The inaccuracy and 
injustice of the statements in the article referred to must 
therefore be apparent. 

The statement that a building at 921 Delaware Avenue 
costs the Emergency Fleet Corporation $95,000 for rent is 
hardly in accordance with the facts, as the Emergency Fleet 
Corporation does not occupy or hold the lease for these 
premises. 

The Shipping Board also occupies some space for a branch 
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office at 802 Chestnut Street, but as the article made no men- 
tion of this these figures are not included here. 

Our sub-tenants cannot “elect to vacate” and thereby in- 
crease our rental cost, as stated in the article, as their leases 
with us do not terminate until the expiration of our own 
leases. 

In endeavoring to point out the savings which would be 
accomplished if “the entire staff and complete files of the 
Shipping Board and Emergency Fleet Corporation could be 
accommodated in the huge building at Washington,” you do 
not appear to appreciate the necessity of the Shipping Board 
maintaining district and local offices such as are needed for . 
ship operations, purchasing, finances, etc., the details of 
which no private concern would attempt to handle in one 
central office, as you will undoubtedly admit; nor do you 
seem to realize that the employees of the Shipping Board in 
Philadelphia are those connected with the Delaware River 
District offices, except some 250 constituting the Home Office 
of the Division of Construction and Repairs which remained 
here in order to wind up the construction program from the 
shipbuilding center of this country. 

The above discrepancies in the article are called to your 
attention so that you can correct the misleading impressions 
resulting from it, as a matter of fairness. I feel quite cer- 
tain that you had no intention of making misstatements about 
the Shipping Board rental costs in Philadelphia, but since 
you have made them, and as the matter of building opera- 
tions is one of those coming under my jurisdiction I cannot 
let your article in this respect pass unchallenged. 

W. J. BOLLENBECK, 
Executive Assistant to the Director of Construction and Re- 

pairs, United States Shipping Board Emergency Fleet 
Corporation. 
Philadelphia, Pa. 

NEW BOOKS 

Packing for Export Shipment 
Export Packtnc. By C. C. Martin, with chapters by M. C. 

Fitzgerald, manager of transportation, General Electric Com- 
pany; D. . Abercrombie, formerly Lieutenant-Colonel, 
U. S. Q. M. C, and H. N. Knowlton, formerly Captain, 
U. S. Q: M. C. Pages, 723. Illustrations, over 350. New 
York, 1921: American Exporter. 

To all who are interested in the development of foreign 
trade, the new book on export packing just published by the 
American Exporter will be a real aid. It is the first. book 
which not only tells but also shows how to pack for ship- 
ment abroad every type of commodity and it is illustrated 
with over 350 reproductions from photographs and drawings 
of successful packing methods furnished by scores of the 
most experienced exporting manufacturers in the country. 
Aside from its usefulness to exporters, this book contains 
much information applicable to the problems of domestic 
shippers, especially those who make use of coastwise lines. 

The contents of the book are well arranged for constant 
reference. Chapters are devoted to the principles underlying 
the use of each type of container, such as cases, crates, bales, 
barrels, bundles, cartons, tins, etc. Other chapters are de- 
voted to the packing methods employed in shipping all classes 
of goods overseas. ; 

The author has enlisted the collaboration of well-known 
authorities on export packing, several of whom have written 
chapters on special subjects. The book likewise contains 
much excellent and practical information derived from such 
organizations as the Forest Products Laboratory, the Supply 
Service of the War Department and others devoted to the in- 
vestigation and improvement of packing materials and 
methods. 



Questions and Answers for Marine Engineers 
Inquiries of General Interest Regarding Marine Engineer- 

ing and Shipbuilding Will Be Answered in this Department 

CONDUCTED BY JAMES L. BATES 

This department 1s maintained for the service of practical 
marine engineers, draftsmen and shipbuilders. All inquiries 
should bear the name and address of the writer. Anonymous 
communications will not be considered. The identity of the 
writer, however, will not be disclosed unless the editor is 
given permission to do so. 

Horsepower of River Steamer 
Q. (1115).—We would appreciate it very highly if you could give us in- 

formation based on the following data: 
What would be the aggregate -horsepower required to drive four pro- 

pellers, 6 feet diameter, 9 feet pitch, each at the rate of 245 revolutions 
per minute? Or, with a given resistance of two pounds per ton of dis- 
placement at five miles an hour, what would be the horsepower required to 
drive 1,700 tons at the rate of 20 miles an hour? 

The vessel under consideration is of the shallow draft type for service 
on the Mississippi River. The main characteristics of the vessel are as 
follows: 

Wength on loadawaterlinessiss seein 280 feet 
ENN. Goo0bDadoo DODD GDDOODODOCOOOHOOONN 40 feet 

Drafts Aseria ern ete er ere 3 feet 
Displacementerrscce sent Tee eee 750 tons 
Midship section coefficient................ 1 
Designed speed, miles per hour........... 20 
Numbersotppropellerssseee eee 4 
Diameter of propellers: ...:..-.......--.. 6 feet 
Pitch of propellers....... $5.000000000000000 9 feet 
Revolutions per minute................... 245 

The stern is a long, very easy rake, becoming more round as it pro- 
gresses from the bottom, which is absolutely flat. The bottom of the pro- 
peller blades will be one foot above the dead flat of the boat and have 6 
inches to 1 foot clearance between the top and the stern of the boat. Ow- 
ing to the easy stern, the water running to the wheels should be solid and 
should have easy access to the wheels. OES 

A. (i115).—The intended use of your boat upon the 
Mississippi River system together with the high speed which 
you contemplate justify the coarse pitch and number of pro- 
pellers referred to. However, the design of a boat to make a 
speed of 20 miles per hour (assumed to be statute, not nau- 
tical miles) through channels of restricted depth is, at best, 
a problem of some difficulty. Its satisfactory solution in- 
volves an accurate knowledge of the effective horsepower 
necessary to attain the desired speed as well as a knowledge 
of the possibilities and limitations of the propellers con- 
templated. 

The following information, taken from the ‘‘United States 
Coast Pilot,” section E, published by the Department of 
Commerce, is pertinent in this connection: 

“Below New Orleans, channel depths average from 60 to 75 
feet, with a minimum at low river stages of about 40 to 42 feet. 

“Baton Rouge is accessible to vessels of the deepest draft at 
all seasons of the year. 

“There is a 28-foot channel to Natchez and an 18-foot channel 
to Memphis. 

“There are 9- and 8-foot channels to Cairo and St. Louis re- 
spectively at low river stages. 
“There is a 4-foot channel to St. Paul at the extreme low river 

stage.” 

Experiments carried out at the Experimental Model Basin, 
Washington, D. C., some years ago indicate that for the shal- 
low draft type of boat at moderate speeds a depth of chan- 
nel of about 80 feet simulates closely deep water conditions 
in so far as propulsion is concerned. 

Admiral Taylor in “Speed and Power of Ships,’ pages 
117 and 118, states that the relative minimum depth for 

V 
which no increase in resistance occurs = 10 H , in which 

VL 
H = draft, V = speed in knots, and L = waterline length. 
He states further that this formula applies primarily to ves- 
sels of normal form having block coefficients up to .65 and 

V 
values for not greater than .9. The extreme proportions 

Web 

of river vessels in general and the high speed of this one in 
particular would seem to require a much greater channel 
depth to obtain the equivalent of deep water conditions than 
that given by the formula. A decrease to a 25-foot depth of 
channel does not seriously increase the power required for 
speeds below 8 or 9 knots (speed length ratios of .65 and .73 
respectively), but at 13 knots the effective horsepower in the 
80-foot channel is 365 as compared with 1,050 in the 25- 
foot channel. This increase of power with decrease in chan- 
nel depth becomes even more serious at depths of 15 and 10 
feet. These results are in general accord with results of simi- 
lar experiments made elsewhere. 

In view of these facts, the writer strongly urges that model 
basin experiments be carried out at channel depths corre- 
sponding to those which the boat is expected to encounter in 
service before the final details of either the hull or propellers 
are fixed. These experiments should be such as to furnish the 
curves of effective horsepower over the entire speed and dis- 
placement ranges contemplated. It would also be desirable, 
though not of the same importance, to try the model self pro- 
pelled. It is believed that only by means of such experiments 
can the actual performance of the boat in service be satisfac- 
torily forecast. 

I 2 3 4 5 6 I) 

V RESIDUAL FRICTIONAL 

Total E.H.P. Speed, Speed, 
= Pounds per Ton Pounds per Ton Bare Hull Knots Miles 

VL Displacement E.H.P. Displacement E.H.P. 

4 1.28 19.8 Aa2 72.8 92.6 6.7 Deyil 
5 2.31 44.5 7.10 137 TOSS ae 8.38 9.64 
Osteen eee 3.21 74.2 9.83 227 301.2 10.05 II.56 
By [Pa A Aas ONTO As 0 5.48 148 13.10 353 501 II.71 13.46 
Rol anes SO CR ROITIOT 9.46 202 16.74 ST Ommn 808 13.40 15.40 
ONS en ee eeice 15.50 536 20.75 718 1,254 15.05 17.30 
THOME or ae 22.A1 864 24.90 960 1,824 16.73 19.25 
Wo 31.08 1,318 29.80 1,265 2,583 18.40 21.17 
Tee 42.35 1,960 35.30 1,632 3,592 20.08 23.10 

Nore.—Column (3) = column (2) X .00307 X V & A. Column (5) = column (4) X .00307 X V & A. Column 6 = sum of 
columns (4) and (5). 
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Owing to the element of uncertainty introduced by a chan- 
nel of varying though generally small depth, vessels designed 
for such service are frequently standardized and tried on a 
deep water course. On this account, and because the only 
data in the writer’s possession which extend to the high speeds 
contemplated are for deep water, the following investigations 
have been carried out upon a deep water basis. 

The derivation of the curve of effective horsepower, bare 
hull, is shown in the table at the bottom of the opposite page 
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with an explanation of the data in the several columns. 
The above results are plotted for convenient use on Fig. 1. 

There is also shown on the same plate a curve for a channel 
depth of 15 feet derived from the same basic, data as, those 
used below. This latter curve is intended only to illustrate 
the cost in power of driving in very shallow water as com- 
pared to driving in deep water. 

The following design of propeller is based upon the latest 
modified Dyson method: 

FIRST DRIAL 

LW.L. = 280 feet ASK I Alli, 
B = 40 feet —__—_—— ==. 18.67 

H = 3 feet A, 

IDS (cons) == FO s = .18 

B Il—s = &2 

Lae, SS oles) Type of vessel = 3 

rghin os 781 i v = 20 ae = 17.37 knots 

RC, 3 FF Re a 
: IK = 1.315 

H =~ B= .075 Peteeti—N0 

SLC. == AB D feet = 6 
Heh, = 78 Number of blades = 3 

1L.A.B. = 70 feet Number of shafts = 4 

PA 
—— = .25 +30 . : DA 35 4 

LS = 5,081 6,766 7,030 8,516 

NID) = 2.73 3.73 4.81 6 

C= Tea I I I 

IIS SK UID SK IP SK ID 
LAP, = qc“ = 962 1,486 2,161 3,009 

To <G2Q lop G 

Sdall, == WEI2, K £3 = 885 1,351 1,988 2,768 

IOC, = -70 68 .652 62 

BJ I, SS UJEIE, SK IPC = 673.2 I,OII 1,409 1,866 

E.H.P. (total) = 2,693 4,044 5,636 7,464 

- (1—s) X PX TS 
SS a 23.11 26.14 29.48 2.91 

101.33 X DX 7 : 
32.9 

U 

as = 7517 6644 5892 .5278 

e.h.p. 4 
ee 772 .5144 . 369 2786 
IB JAI. ; 

Cavitating = No No Yes Yes 

LA = all, as 

10% = 1.309 1.995 

S, il, 2, Coal) = 3,540 5,404 

S, Pp So El Po 1D SS 2,704. 2,708 pone 

S.H.Pa=S.H.PpXK = 3,678 3,684 * Height of tunnel roof above baseline at 

position of propeller. 

Zs . 268 .42 + Length along keel from opening of tun- 
nel at forward edge to position of propeller. 

13 = 1.854 2.630 From investigations of similar vessels, this 

* distance was found to be about 25 percent 
SSK S lal Ra Y of LWL = 280 X .25 = 70 feet. 

— — 1s = 3467 - 3227 x A constant for this class of_vessel. In- 

Sy Jl IP cludes appendage resistance. 

I—s .6533 -6773 
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It will be seen from the above calculations that with a 
diameter of 6 feet and a pitch of 9 feet a standard form of 
propeller blade up to .3 projected area ratio results in revolu- 
tions much above the 245 desired. It will also be seen that 
to increase the projected area ratio above .3 throws the 
propeller into cavitation. 

The next step is to design a four-blade propeller, having 
what is known as a “fan shaped” blade. A “Basic”? diameter 
(D*) will be assumed and with this diameter together with 

IDE \\ 2 
the final “Basic” projected area ratio (—) blades may 

ID // © 
be drawn of the standard Dyson form, the tips cut off to the 
desired diameter of 6 feet and the removed area added to 
the sides as far out toward the circumfernce as possible. The 
projected area of the resulting propeller will be the same as 
that of the calculated “Basic” propeller. The contour‘of the 
“Basic” propeller blades should conform to the Dyson stan- 
dard blade shape corresponding to the three (3) blade pro- 

PA e 
jected area ratio ( —. 

DA 

3000 

2500 

m So So So 
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Effective Horsepower 

G oO ro) 

1000 

500 

© 

SECOND TRIAL 

eh.p. 

(ee 
) = : 08} 

pg 
“4 

tip = 5445 4144 

Log K = 13354 -13354 
Zp = Ze + log K = 67804 54794 

e.h.p. 
i 223 300 
IBJASE. 

a —— 2,080 2,080 

e.h.p. 
JBISHIO; (wore) = Eh. SS ——— 9,328 6,034 

TE JE J 

EER (one shaft) = 2 ELPA 2,332 1,733 

= 17.37 17.37 

—— 052 714 V i ‘ 
Uv hee 

VY =o = — = 20.04 24.33 
; V 

C= 2.491 2.491 

DE (Basic) e— 7.0025 7 0025 

PA ; IBJEIP, Sk E 
— xX ETp = = 4.389 3-571 
DA GD)" SQV 

FAN 
— 39 - 334 

DA 

PAN 4 PAINS 
(— a (eee = 5199 -4453 

DA + 3 DA 

ICS = 5445 59 

1.H.P7 = E.H.P. — PC? (one shaft) = 4,283 2,037 

Ia J2> (tom) = KZUgZo 11,748 

SdalIP= (ial) 1a, (woiall) K oe == i760 10,808 

iy -679 5445 
10% — 4.7753 3.5035 

SIH IO = SYA IPF > 164) = 3,300 3,085 
SJa IPA == Susi XK IK = 4,488 4,196 

1 

S-H.Pia = S.H-P la x —— = 5,283 4,938 
D 

12 

2,268 

9,072 

8,346 

2,982 

4,055 

4,773 

I@ 18 
Statute Miles Per Hour 

447 
PD. 

Fig. | 

20 22, 

19. 

N 
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TS = = 8,330 7,360 6,795 6,400 6,125 
IY. SK @ SK IDP SK TONS 

— — 8.770 9.004 g.092 9.053 8.95 

(G=5) US 
Z4.= -445 332 236 160 094. 

10°. = 2.7864 2.1479 1.7214 1.4452 1.2416 
SX SYaLIP Sa 

S = ———— _X 10% = .1428 . 1501 1505 1523 1540. 
Sa IeS 

I—s= .8572 .8499 8495 8477 845k 

v X Ior. 
Ita = Riba Sy, = 234.1 228.5 227.8 229 .3 232.7 ; 

IP'Sk (i= 6) 

IDP \ " yak 
Ra= Ra X (=) — 254 rie 247.9 247.2 7 248.8 252.5 

dD 

The characteristics of the propeller selected would be: 

Basic diameter = 7 feet 34 inch 

Actual diameter = 6 feet 0 inch 

Pitch = 9 feet 1 inch 

PA\?* 
—— ] projected area ratio, “Basic” = .4013 
DATS. 

IP 

a) projected area ratio used in lay- 
ing out blade forms = .301 

PA 
— projected area ratio, actual = .556 
DATS. 

Actual projected area = 15.72 square feet 

S.H.P., total about = 4,770 

R.P.M., about = 247 

While these characteristics do not exactly meet the re- 
quirements which you laid down, they are very close, and as 
the result of a number of trails, not tabulated herein, are be- 
lieved to represent as satisfactory a solution of the problem as 
can be reached without the aid of model experiments. 

The steps have been set down in detail above, as it is felt 
that the results themselves are of more value when the method 
of their derivation is available for reference. 

Attention is particularly invited to the fact that the power 
given is net, no margins of any kind having been introduced. 

Subsequent to the completion of the above work, pro- 
peller investigations on another vessel indicated the pos- 
sibility of designing a better propeller for this ship than that 
above described. An investigation along the lines indicated 
below resulted in the design of such a wheel. 

Assume a three (3) bladed propeller, having what is 
known as a “fan shaped” blade. ‘Basic’? diameter (D?) 
assumed and with this diameter together with the final 

BA Ne 
“Basic”? projected area ratio (~ blades may be 

DA 

drawn of the Dyson standard form, the tips cut off to the 
desired diameter of 6 feet and the removed area added to the 
sides as far out toward the circumference of the 6-foot blade 
as possible. ‘The projected area of the resulting propeller will 
be the same as that of the calculated “Basic” propeller. The 
contour of the “Basic” propeller blades should conform to the 
Dyson standard blade shape corresponding to the projected 

IPA\ z 

DA 

Upon this basis the propeller characteristics and _per- 
formance are: 

area ratio 

7 feet 0 inches 
6 feet 0 inches 
9 feet 8 inches 

PAN! 
—— } Projected area ratio used in laying 
DA Outi AGW tORME, oo cocacadsoccouvee 304 

POISE ABHCA, AIO, ACHAM, 6 cc000000000000006 .4137) 
Actual projected area in square feet........... I G7/ 
SHEETE PAM (total) Martepyacpar eats tis sta scavayn ceoeape vole setae ALO. 
IRS eae” Scioto dalclo. b,c od aoe GER oe 245 

Stealer Plates 

Q. (1120).—An argument having arisen as to the term applied to the 
plates in Fig. 1, marked with a question mark, I wish to have your counsel 
on the matter. dA contends that the plates in question are called stealers, 
while B contends that they are short strakes and that the plate of the 
strake markel X is the stealer. We have looked up all reliable sources 
of information that we can procure and can find no definite information. 

C. G. 

A. (1120).—The distinguishing feature of a stealer plate 
is its taking the place of two plates in adjacent strakes or its 
forming the ending of one strake while at the same time con- 

The stealer plate is sometimes tinuing the adjacent strake. 

Fig. 2 

worked as shown in Fig. 2, rather than as in your sketch, 
in order to secure a more effective shift of butts. In any 
case, however, the change in the total width of the plated sur- 
face, whether in the forward or after part of the vessel, is the 
occasion for the introduction of the stealer. 

In Fig. 1 the strakes are narrowing from the counter for- 
ward. In accordance with the foregoing, therefore, strake 
+ and either 1 or 2 are drop strakes and the aftermost plates 
of strakes 3 and X are stealers. 

Official figures of the Board of Trade covering the en- 
trance and clearance of vessels with cargo at British ports 
in 1920 show an increase of nine million tons net over 
similar returns for the year 1919, and a gain of almost 24 
million tons over the figures for the year 1917. Of the 
total. entrances and clearances in 1920, approximately 49 
million tons were British ships. 
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Paut H. Macneit, dry dock engineer, has severed his con- 
nections with the Crandall Engineering Company, East 
Boston, Mass., and has accepted the position of dockmaster 
with Theo. A. Crane’s Sons Company, Brooklyn, N. Y. Be- 
sides the three existing floating dry docks at this plant, a new 
12,000-ton floating dock:is rapidly nearing completion. This 
added facility, coupled with the acquiring of adjacent land 
until recently occupied by Gokey & Company, will make of 
the Crane Company one of the largest and best equipped re- 
pair and dry dock plants in the port of New York. 

JouHN HunreR, the well-known power plant engineer, who 
as was announced in our last issue has just accepted the 
position of chief engineer of the Heine Safety Boiler Com- 
pany, was born in Scot- 
land, where he was edu- 
cated and served his en- 
gineering apprenticeship. 
He entered the marine 
service as junior engineer 
on the Red Star Line S. S. 
Westernland. Later he was 
promoted to first assistant 
engineer on the S. S. Fries- 
land of the same line. In 
1895 he was transferred 
as senior first assistant 
engineer to the S. S. St. 
Louis of the American 
line, then being built at 
Cramp’s shipyard in Phil- 
adelphia. He served in 
this capacity until the out- 
break of the Spanish 
American War in 1898, when he was appointed chief engi- 
neer of the St. Paul, operated by the United States Navy, 
with Captain Sigsbee in command. When the St. Paul was 
returned to commercial service between New York and 
Southampton he continued as chief engineer. In August, 
1905 Mr. Hunter accepted the position of chief engineer of 
power plants of the Union Electric Light & Power Com- 
pany, St. Louis, where he-had charge of the design, con- 
struction and operation of the electric generating stations of 
the company, which supplied practically all the lighting, in- 
dustrial power, as well as a considerable share of the street 
railway power used throughout the city. The largest station 
of this system, the Ashley Street Station, was the scene of 
much pioneer development work. For instance, when Mr. 
Hunter assumed charge of the plant it was rated at 12,000 
kilowatts, and in the same building by the adoption of ultra- 
modern improvements he increased the power to 116,000 
kilowatts. During this period he had much to do with the 
pioneer development of high capacity turbine units, conden- 
sers, improved methods of setting boilers and designing fur- 
naces for high capacity and forced operation. In 1913 he 
was associated with Mr. Hugh L. Cooper, of the Keokuk 
Water Power Company, in the building of the hydro-electric 
plant, which when completed furnished the Union Electric 
Company in St. Louis with 45,000 kilowatts transmitted 
at 100,000 volts. In 1917 Mr. Hunter was called East by 
the United States Government to assist in the shipbuilding 
program. He was first detailed as Government. representa- 
tive in charge of the Submarine Boat Company, and later 
transferred to the Standard Shipbuilding Corporation, Shoot- 
ers Island, N. Y. Under his supervision the number of 
employees was increased from something over 400 in 1917, 
to approximately 4,500 at the time the armistice was signed. 

John Hunter 
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During the war this yard completed twenty-five 7,500 dead- 
weight ton cargo .boats, two mine sweepers, two fruit and 
passenger steamers, and they now have nearing completion 
four 8,400 deadweight ton oil tankers. Mr. Hunter has served 
seven years as a member of the prime movers’ committee 
of the National Electric Light Association, and five years as 
a member of the American Uniform Boiler-Law Society. 
He is a past president of the Engineer’s Club of St. Louis, 
and was a member of the jury of awards, Department of 
Machinery, at the San Francisco Exposition. In the Ameri- 
can Society of Mechanical Engineers he was member of the 
Council as manager for three years, and as vice-president 
for two years. Mr. Hunter has a host of friends in the 
central station and power plant field who will welcome his 
entry into a position where he can bring his experience to 
bear on the design and operation of central stations through- 
out the country. 

Davip CurRRIER, JR., sailed from New York on March 
5, for Buenos Aires, Agentina, where he will take up the 
duties of exclusive surveyor for the American Bureau of 
Shipping for that port and also with supervision over the 
ports of Rosario and Montevideo. Mr. Currier is a gradu- 
ate of the engineering department of Brown University 
with special training in naval architecture at the Massa- 
chusetts Institute of Technology. After graduation he served 
an apprenticeship as a ship fitter in the yards of William 
Cramp & Sons Ship and Engine Building Company, Phila- 
delphia. Since that time he has been engaged as a draftsman, 
inspector and purchasing agent at several of the leading ship- 
yards in the country. He has also had service at sea in 
the engine room of one of the Hog Island ships. The busi- 
ness of the American Bureau of Shipping at River Platte 
ports has increased to such an extent that it was deemed 
advisable to have an exclusive surveyor located in that vicin- 
ity. Capt. L. A. Blake, of Maine, heretofore non-exclusive - 
surveyor at Buenos Aires, will be retained in the same 
capacity to act as such times as his services are necessary. 

G. NorMAN Scott, formerly chief engineer of the Stand- 
ard Shipbuilding Corporation, Shooters Island, New York, 
is president of Scott Brothers & Surtees, Inc., Whitney 

Central Building, New 
Orleans, La., a new com- 
pany which has _ been 
formed to carry on the 
business of consulting 
engineers, naval architects 
and marine surveyors. 
For some years past Mr. 
Scott has been identified 
with American shipbuild- 
ing at the yards of the 
Chester Shipbuilding 
Company, Chester, Pa., 
and of the Standard Ship- 
building Corporation, 
Shooters Island, New 
York. He was chief engi- 
neer of both companies 
and at the Standard yard 
for some time had com- 

plete charge of both hull and engine work. Mr. Scott re- 
ceived his early training at the Glasgow Technical College 
and in the shipyards of Messrs. Alex. Stephens & Sons on the 
Clyde, after which he had a number of years actual sea ex- 
perience before coming to America. The new firm in New 
Orleans will he associated with the old established firm 
of Scott & Surtees, 80 Broad Street, New York, and will 
handle work all along the Atlantic and Gulf coasts. 

G. Norman Scott 
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M. F. Emricnu, formerly vice-president and general man-~ 
ager of the Campbell Paint and Varnish Company, St. Louis, 
Mo., a subsidiary of the Glidden Company, has recently been 
appointed general sales manager of the Industrial Division 

of the Glidden Company, 
with headquarters at 

/ Cleveland, Ohio. Mr. 
Emrich has been  con- 
nected with the Glidden 
Company for many years 
in various capacities. 
His experience covers 
every phase of the paint 
and varnish industry. 
During his many years 
of service with the Glid- 
den Company he _ has 
shown exceptional ability 
and has advanced steadily. 
In the Industrial Division 
are experts not. alone on 
proper marine finishes but 
on the method of applica- 
tion as well. It is con- 

fidently expected that in his new capacity Mr. Emrich will 

IML, 1B, [Som 

develop the Industrial Division to an even greater extent , 
than ever before. 

CuHarLes H., TRuE has been elected vice-president of 
The Superheater Company, in charge of production, with 
offices at East Chicago, Ind. Mr. True was born in 
Boston, Mass. He was educated at the public schools of 

Schuyler, Neb., and the 
University of Nebraska, 
graduating in 1898, with 
the degree of electrical en- 
gineer. Immediately upon 
graduation he entered the 
service of the Union Pa- 
cific Railway, at Omaha, 
and served in both the 
locomotive and car shops. 
In 1902 he became round- 
house foreman at Grand 
Island, Neb., and in 1903 
resigned from the Union 
Pacific to take a similar 
position at Trenton, Mo., 
with the Chicago, Rock 
Island & Pacific Railway. 
In October of the same 

; year he was transferred to 
the Silvis shops as assistant superintendent of shops. In 1905 
he accepted the position of mechanical engineer with the Rail- 

way Materials Company at Chicago and was engaged in the 

design of metallurgical furnaces for blacksmith shops and 
boiler shops. In 1910 he refitted and took charge of the 
Phoenixville, Pa., plant of this company. In 1912 he re- 
signed his position with the Railway Materials Company to 
become works manager of the Locomotive Superheater Com- 
pany at East Chicago, Ind., which position he held at the 
time of his recent election to the vice-presidency. During the 
time he was works manager he was actively associated in the 
mechanical development of superheaters for locomotive, ma- 
rine and stationary boilers. Mr. True is a member of the 
American Society of Mechanical Engineers and other engi- 
neering societies. 

G3 Eiawlirue 

Henry B. Oatley was recently elected vice-president in 
charge of engineering of The Superheater Company, 
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with offices at 30 Church street, New York. Mr. Oat- 
ley was born at Rochester, N. Y., and attended the public 

schools at that place. He 
received his engineering 
education at the University 
of Rochester and the Uni- 
versity of Vermont, gradu- 
ating from the latter in 
1900 with the degree of 
mechanical engineer. Upon 
graduation he entered the 
service of the Schenectady 
Locomotive Works. His 
experience while on this 
work was very broad, em- 
bracing locomotive design 
and shop testing. He was 
associated with F. W. 
Cole in the early develop- 

> ment of the superheater 
‘for locomotives by that 
company. In 1910, upor 

the formation of the Locomotive Superheater Company, he 

accepted the position of mechanical engineer, and in 1916 
was appointed chief engineer for this company, which position 
he held at the time of his election as vice-president. In April, 
1917, he was granted a leave of absence and served as an 
officer in the United States Navy on the battleships Ohio and 
Indiana. Mr. Oatley is a recognized authority on super- 
heating, and has been an active factor in its development. 
He is in a large measure responsible for putting superheater 
design upon a practical operating and manufacturing basis 
in locomotive, marine and stationary practice, and without 
sacrifice to efficiency has developed uniformity of sizes and 
design. 

H. B. Oatley 

GILBERT E. RypeER has been elected vice-president of 
The Superheater Company, in charge of sales, with office 
in New York. He was born in Minneapolis, Minn., in 
1880. He studied engineering at the University of Wisconsin 

and also at the University 
of Illinois. His railroad 
experience began with ap- 
prenticeship on the Chi- 
cago, Milwaukee & Saint 
Paul Railway and in- 
cluded service as a jour- 
neyman in the mechanical 
department of that road at 
Dubuque, Ia., Ottumwa, 
Ta., and West Milwaukee, 
covering five years. En- 
gineering experience fol- 
lowed in the fuel testing 
bureau of the technologic 
branch of the United 
States Geological Survey. 
He later served the city of 
Chicago as deputy smoke 
inspector in charge of 

locomotives, which placed him again in intimate contact with 
the locomotive fuel conservation problem. This was followed 
by editorship of the Railway Review of Chicago, after which 
he entered the service of the Locomotive Superheater Com- 
pany ten years ago. He became a member of the service de- 
partment and later took charge of that department, which to- 
day is responsible for the operation of 30,000 superheaters on 
locomotives in this country alone, in addition to stationary 
and marine applications. 

G. E. Ryder 
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EQUIPMENT ASSOCIATION OF 
AMERICA ORGANIZES PERMAN- 

ENT BODY FOR MARINE FIELD 
Object is to Advance Interests of Members—Is 100 Percent American 

and Favors Adequate Merchant Marine for America— 
Holds First Election of Officers 

A meeting of the Marine Equipment Asso- 
ciation of America, for the purpose o1 form- 
ing a permanent organization, was held at 
the Hotel McAlpin, New York, on March 
28. 

The object of this association is to ad- 
vance the interest of its members; to pro- 
mote good will among those who specify, 
those who buy and those who sell marine 

equipment, supplies and stories; to promote 
and supervise marine exhibitions; to co- 

operate with other associations in the marine 
field, to the end that their efforts for the 
advancement of designing, building and op- 
erating ships shall be most productive. This 
organization is 100 percent American, and 
fayors an American merchant marine of 

adequate size to meet the commercial and 

military needs of the country. One hun- 
dred and thirty-nine concerns have already 
signified their intention of joining the asso- 
ciation and 75 representatives were present 
at this meeting. 

The officers elected were as follows: 
President—Col. E. A. Simmons, president, 

Simmons-Boardman Publishing Company, 
New York. 
Vice-President—W. H. Todd, president, 

Todd Shipyards, New York. 
Secretary and Treasurer—K. L. Ames, 

Jr., American Steel Foundries, Chicago, Ill. 

EXECUTIVE COMMITTEE 

E. B, Williams, B. F. Sturtevant Com- 

pany, Boston, Mass. 

F. L. Andrews, general manager, Hyde 

Windlass Company, Bath, Me. 
M. L. Katzenstein, Worthington Pump & 

Machinery Corporation, New York. 

Walter M. McFarland, general manager, 

Babcock & Wilcox Company, New York. 

H. C. Davis, Row & Davis, New York. 
Frank Hatch, vice-president, Shepard 

Electric Crane & Hoist Company, Montour 
rallis, Ni, W. 

H. R. Sutphen, vice-president, Submarine 
Boat Corporation, Newark, N. J. 

G. W. Selby, president, Marine Decking & 
Supply Company, Philadelphia, Pa. 

J. C. McQuiston, director of publicity, 
Westinghouse Electric & Manufacturing 

Company, East Pittsburgh, Pa. 
W. P. Smith, William Cramp & Sons Ship 

& Engine Building Company, Philadelphia, 
ae 

William Stayton, president, Baltimore 
Steamship Company, Baltimore, Md. 

F.C, Bradbury, Crane Company, Chicago, 

Til. 

M. Sarles, Pyle-National Company, Chi- 
cago, Ill. 

H. L. Hibbard, Cutler-Hammer Manufac- 

turing Company, Milwaukee, Wis. 
J. H. Redhead, National Malleable Cast- 

ings Company, Cleveland, Ohio. 

H, F. Alexander, president, Pacific Steam- 

ship Company, Seattle, Wash. 

W. M. Wampler, Coen Company, San 

Francisco, Cal. 

Fruit Steamer Has Successful Trial 
The twin screw steamer, Choluteca after 

a very successful trial trip upon which she 

developed a speed of 15 knots was delivered 
March 11th by the Newburgh Shipyards, 

_Inc., of Newburgh, N. Y., to the Cuyamel 
Fruit Company of New Orleans, La. 

This vessel, which is 301 feet 6 inches in 

length, 42 feet broad and 24 feet 1034 inches 
molded depth, is of the shelter deck type 

with steel upper deck all fore and aft and 
is designed expressly for the carrying of 

bananas between Puerto Cortez and New 

Orleans, having a deadweight carrying ca- 
pacity of 2,100 tons on 16 feet 6 inches 
mean draft. 

The machinery consists of two sets of 
reciprocating engines, each developing 1,500 

indicated horsepower. 

Shipping Board Finances 
In a report to the Senate written by Com- 

pussioner Teal, it is stated $395,000,000 will 
be needed by the Shipping Board for its 

various activities: during 1921, including 

completion of its construction program. A 
deficit from operations of $38,000,000 is ex- 

pected in the first six months of this year 
as compared with a profit of $25,000,000 in 

the last six months of 1920. Commissioner 

Teal recommends a direct or indirect sub- 

sidy. 

Peak of Depression at Hand 
Shipping Board officials assert that with- 

drawals of vessels from operation are de- 
creasing and that assignments are increasing. 

They expect the peak of the depression to be 
over in about two or three weeks. 

TO BUILD TANKERS 

Report Contract Placed for Six 
Ships Costing $15,750,000 

The contracts for the Diesel motor equip- 
ment to be installed in the six tankers pro- 
posed to be built by the Norway Pacific 
Construction & Dry Docks Company, in 
Everett, Wash., have been awarded to the 

American British Manufacturing Company, 
Bridgeport, Conn., and Providence, R. I., 
according to announcement credited to M. G. 
Thomle, president of the company, and re- 
ceived by Marine Engineering, 

Arrangements for pumps and piping have 
been made and steel orders have been placed 
in the East. The beginning of work on the 
six tankers, which Mr. Thomle says have 
been contracted for, will await the return to 
Seattle of M. E. Barham, receiver of the 
yard, now in the East completing financial 
arrangements. 

Half of the funds will be provided by 
foreign capital, it was stated, and the re- 
mainder in this country. The yard at Ever- 
ett is fully equipped, and $150,000 will be 
spent in making the three ways ready for 
work, the contract to be completed in 1922. 

It was estimated that the six tankers, 
the ownership of which has not yet been 
announced, will involve approximately 
$15,750,000. 

ELECTRIC DRIVE CONTROL 

Disaster Averted by Invincible’s 
New Equipment | 

An account of the recent collision be- 
tween the Army Transport Madawaska and 
the U. S. Shipping Board vessel Invincible 
has just been obtained from Commander V. 
V. Woodward, Manager of the Repair De- 
partment of the U. S. Shipping Board and 
Mr. H. B. Taylor, chief turbine engineer 
of the Shipping Board. 

The Invincible had just been equipped 
with the electric drive and was bound for 
Norfolk for cargo. Commander Woodward 
and Mr. Taylor were aboard to note the 

performance of the equipment on the initial 

trip. They had just come up from the en- 
gine room and were standing on the bridge 
when the Madawaska was first sighted, 
about a ship’s length away. The weather 
was extremely heavy and the /nwincible was 
running at a reduced speed of about 6 
knots. As soon as the Madawaska was 
sighted, full-speed astern was rung from the 
bridge and in three seconds from the time 
that the signal was answered in the engine 

room, the Jnvincible’s propeller was turn- 
ing up 100 revolutions full speed astern. 

They state that the only thing that pre- 
vented the accident from being much more 
serious was the rapidity of control of the 
electric drive, as when the ship struck, the 
Invincible’s motor was reversed and going 

full-speed astern. 
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TANKERS PREDOMINATE IN 
MILLION AND A HALF TONNAGE 

NOW UNDER CONSTRUCTION 
American Bureau of Shipping Figures Show 101 Tank Ships Ordered or 

Under Way, 94 of Which Are for Private Owners— 330 
Merchant Ships Building 

Construction of tankers is much greater 
proportionally for work now under way for 
private account than that for the Shipping 

Board, according to returns compiled by the 
American Bureau of Shipping. It is esti- 

mated that more than half of all the steel 
merchant tonnage undér construction in 
American shipyards at the beginning of this 
month represent the tanker type of vessel. 

Ships of all types building for both Gov- 
ernment and private account at the begin- 
ning of the month aggregated 330 of 1,434,- 

146 gross tons of which 54 boats totaling 
435,412 gross tons were for the account of 

the Shipping Board and 276 of 998,834 gross 
tons were for private owners. The Goy- 
ernment’s construction work in hand, there- 
fore, has now reached the point where it is 
considerably less than half the building for 
private account. The division of the work 
under way by types of ships is as follows 
(figures being in gross tons) : 

Shipping Private 

Board Account 
Waa Sogoaouwe oes 51,000 720,093 
JURVEINEES oooocccuune 195,412 278,741 

Passenger’ and cargo... 189}000  ...... 

TOTAL a oncr ers sorocricr or 435,412 998,834 

Practically all of the vessels building are 
being constructed either to burn oil alone or 
so that they can be converted from oil to 
coal burners. 

Tankers ordered or under way totalled 
101 of 756,354 tons. Seven of 51,000 tons 
were for the Shipping Board and 94 of 
705,354 tons for private owners. In 
addition 30 unpropelled © oil-carrying 
barges of 14,739 tons were under way, 
all on private account. 

Cargo ships ordered or under way to- 
talled 95 of 432,078 tons, 66 of 236,666 
tons being on private account. In addi- 
tion 86 barges of 42,075 were under way, 
all on private account. Of the freight- 
ers 53 of 252,591 tons were fitted with 
oil burners and 26 of 169,565 equipped 
to burn either oil or coal. Combination 
Passenger and cargo liners building or 
ordered totalled 18 of 189,000 tons, all 
on Shipping Board account. 

_ Ten Above 10,000 Tons 
Of ships building or ordered eight of 

108,000 total tonnage were between 13,- 

000 and 14,000 gross tons, two of 21,200 
total were between 10,000 and 11,000 
tons; seven of 69,000 total between 9,000 
and 10,000 tons, 21 of 183,494 between 
8,000 and 9,000, 21 of 158,277 between 
7,000 and 8,000 and 28 of 183;894 between 
7,000 and 8,000. 

Six freighters of 30,100 total tonnage 
and four tankers of 30,700 tons were to 
be equipped with Diesel engines, 29 cargo 
ships of 183,800 tons and five tankers of 
36,000 tons were to have steam turbine 
drive, while 56 freighters of 190,098 tons 
and 94 tankers of 690,904 tons were to 
have reciprocating engines. Of the pas- 
senger and cargo liners three were to 
have reciprocating engines and 15 tur- 
bines. 

Out of the 326 ships under way or 
ordered, 84 have not yet reached keel 
laying. Out of 383 ways in American 
yards in operation 154 ways were empty 
March 1. 

Bethlehem Plant in Lead 

Bethlehem Shipbuilding led with 31 
ships of 264,900 gross tons ordered and 
under way at its five plants. FEieht of 
these ships have not yet reached keel 
laying. Out of its total of 45 ways 22, 
or approximately half, were idle. 

New York Shipbuilding was second 
with 20 ships of 183,600 tons ordered and 
under way. Out of its 22 ways only 2 
were idle. 

Federal Shipbuilding was third with 
fifteen ships of 110,000 tons ordered and 
under way at its Chickasaw and Kearny 
plants. Out of its twenty-two ways 
seven were idle. Sun Shipbuilding was 
fourth with eleven ships of 93,199 tons 
ordered and under way. All eight of its 
ways being filled and three of the ships 

not as yet to keel laying. 

Moore Shipbuilding was fifth with ten 
ships of 73,439 tons under way and all 
ten of its ways filled. Merchants Ship- 
Building came sixth with ten ships of 
67,140 tons on the ways and two of its 
ways idle, while Newport News Ship- 
Duilding came seventh with five ships of 
58,700 tons under way and three of its 
eight ways idle. 

Australian Shipping Strike Ended 
The shipping strike in Australia has end- 

ed, the men’s leaders having adopted a con- 
ciliatory attitude, and are anxious that work 
should be resumed immediately. Ships will 
be named at the earliest possible moment. 
The differences regarding manning were 
decided by a joint committee, the unions 
giving pledges of continuity of employment 
and the abandonment of attempts to control 
appointments. It was also agreed that the 

settlement of disputes should be by consti- 
tutional means. 

West Coast Shipping Improves 
Although there is some pessimism among 

the shippers and steamship operators at 
Seattle and other Pacific ports, shipping has 
been improving gradually since the first of 
the year. In the intercoastal trade several 
new lines have come to Seattle since Jan- 
uary, and still there is enough cargo to be 

had for all the carriers dispatched from 
Puget Sound and Columbia River. In more 
than a half dozen cases the coast-to-coast 
freighters have had to leave tons of cargo 
behind because their holds were filled. 
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CANADIAN INDUSTRY 

Millions of Dollars Invested in 

Shipbuilding Business 

The Canadian ship and boat building in- 
dustry, which received such an impetus dur- 
ing: the war, represented a total investment 
of $72,000,000 in 1910, according to the 
Dominion Bureau of Statistics, Of this 
amount $70,854,028 was invested in ship- 
building plants, nine-tenths of which turned 
out steel vessels. At the outbreak of war 
there were only two thoroughly up-to-date 
steel shipbuilding plants in Canada but at 
the end of 1919 there were nineteen. 
The report divides the plans into ship- 

building and boatbuilding but does not sub- 
divide the former into those which turn 
out steel and wooden vessels respectively. 
In 1919 there were 78 shipbuilding plants 
distributed among the provinces as follows: 

British Columbia, 14; Manitoba, 1: New 

Brunswick, 4; Nova Scotia, 37; Ontario, 11; 
Quebec, 11... In the Maritime Provinces 

the plants have been small, though in 1920 

that of the Halifax Shipyards, Limited, a 
thoroughly modern steel plant, began turn- 

ing out steel vessels. The number of boat- 
building plants in all Canada was returned 
as Qo. 

The capital investment of $70,854,028 in 
shipbuilding plants was divided as follows: 
Ontario, $29,911,885; Quebec, $27,614,408; 

Nova Scotia, $8,732,419; British Columbia, 
$6,541,003; New Brunswick, $54,223. On- 

tario with an investment of $680,493 is the 
center of the boatbuilding industry. The 
total number of employees in all branches of 
the industry in 1919 was 28,000, of which 
25,260 were in shipbuilding plants, the total 

wages and salaries paid in that year being 

$30,750,000. 
The total cost at the works of materials 

used in 1919 was $36,500,000, the total value 

of all products of the yards being $88,300,- 
000. In this connection it may be said that 

included on this figure is $9,176,000 for ves- 
sels built but not launched, also repairs 

valued at $8,282,000. The number of ves- 

sels completed during the year was 281, the 
gross tonnage being 3,604,539. 

In 1919, the value of vessels exported 
was very large, the figures for the nine 
months ending December being $36,752,184 
as compared with $15,280,494 for the same 

period in 1918. During the nine months 
ending December, 1920, the value of these 

exports had fallen to $16,832,468. 

Bethlehem Corporation to Have 
Busy Year 

Orders for new construction on hand will 
keep the principal shipbuilding plants of 
the Bethlehem Steel Corporation well em- 

ployed during the current year, according 
to Charles M. Schwab, chairman of the 
Board of Rirectors of this corporation. In 
his statement, Mr. Schwab says that in the 
business readjustment representatives of the 
employees of the corporation have met the 

managers in a fair and co-operative spirit. 
According to Mr. Schwab the value of un- 
filled orders on December 31, last, was $145,- 
286,637, as compared with $251,422,545 on 
December 31, I9g1o. 
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DEVELOPMENT OF STEAM 
TURBINE ELECTRIC DRIVE 

SHOWS NOTABLE PROGRESS 
President of General Electric Company Presents Navy Department With 

Portrait of The “New Mexico’’ 

A magnificent specimen of sea and ship 

portraiture, a canvas of the first electrically 

dtiven battleship in the world, the U.S. S. 

New Mexico, was presented to the United 
States Navy Department by E. W. Rice, 
Jr., president of the General Electric Com- 
pany, on February 28. It was accepted by 

Secretary Daniels. 
This painting, pronounced by Rear Ad- 

miral W. S. Benson, head of the U. S. 

Shipping Board, the finest he had ever seen, 

was executed by Walter L. Greene, artist 

of the Publication Bureau of the General 

Electric Company. 
In presenting the picture to Secretary 

Daniels, Mr. Rice said: 

“Mr. Secretary of the Navy and Gentle- 

men: 
“The Navy Department of our Govern- 

ment has contributed more to important ad- 

vances in engineering than is generally ap- 

preciated by many well-informed people. 

“T will not attempt even to mention the 

numerous developments which the navy has 

either stimulated or originated, but I do 

wish to briefly outline one of the big for- 

ward steps of recent years in which the 

navy has played a great and indispensable 

part, namely the development of the steam 

turbine electric drive for ships. This new 

system is of prime importance and value 

to our country, not only because it has re- 

sulted in placing our naval vessels and 

equipment in a highly satisfactory position 

of leadership, but because it has also pointed 

the way to the use of the electricity in 

propulsion of our merchant marine. 

“T do not believe that it is possible to 

exaggerate the importance of the general 

introduction of electricity on ships of all 

kinds, including, as the final achievement, 

the operation of the driving machinery. 

Emmet GIVEN CREDIT 

“Tt must be a great satisfaction to every 

man to remember that the modern steam 
turbine electric drive for ships largely re- 
sulted from the work of a graduate of our 
great naval academy at Annapolis, W. L. 
R. Emmet, who with a thorough under- 

standing of the principles involved, attacked 
the problem and with patience and per- 
severance continued to overcome all ob- 

stacles until success was won. It is also a 
subject for congratulation that his efforts 
were only made successful as a result of 
the splendid co-operation and support which 
he received from the Navy Department pre- 
sided over by its secretary, Mr. Daniels. 

“The first advance, then, took place in the 
substitntion of the power of steam through 

the reciprocating engine for the blowing of 
wind upon the sails. This great event oc- 

curred, as stated, about a century ago, and 
the steam engine, with improvements, was 
our only source of mechanical power up to 

the last quarter of the 1oth century, when 

the steam turbine made its appearance. 

SrEAM TURBINE ENTERS 

“The application of the steam turbine to 
the driving of ships may be considered as 
an event only exceeded in importance by 
the original substitution of steam for sail 

power in such service. 

full benefits of the steam turbine could not 

be realized because the turbine is inherently 

a very high-speed machine. While the pro- 

peller is best adapted to and is most efficient 

at relatively slow speed, however, the direct 

connection of the turbine to the propeller 

shaft was unquestionably the simplest and 

most rugged method and was naturally the 

plan first adapted. Unfortunately it de- 

manded compromises in the design of both 

turbine and propeller which were only ob- 

tained by large sacrifices of efficiency in 

both. 

“Therefore the constant search for im- 

provement led to the introduction of re- 

Unfortunately the’ 
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ducing gear between the high speed turbine 
and the low speed propeller. While the im- 
proved efficiency which resulted marked 
another forward step, it was obtained at 

the expense of mechanical complications. 
Furthermore, it must not be forgotten that 
in both the direct turbine drive ‘and in the 
turbine geared drive, the power available in 
reversing the direction of motion was great- 
ly limited. That electricity could be used 

as a substitute for gears was perhaps obvi- 
ous, but it was not obvious that it would 
be practical or economical. In fact, at 
first sight, it would seem both foolish and 
wasteful to resort to the double transfor- 
mation of power involved, in first generating 
mechanical power from steam, converting 
this into electricity and then to reconvert the 
electricity back again into the mechanical 
power needed to drive the propellers. The 
correct and natural method seemed as 
stated, to be that originally followed in 

practice of applying the power produced by 
the turbine directly to the propeller, and 
afterwards to introduce the mechanical 

gears. 

A SEEMING PARADOX 

“That the electrical gear could by any 

possibility prove to be more generally ef- 
- ficient seems a paradox, What is the cause 
of the undoubted success of this paradoxical 
device? It is due, we believe, to the fact 
that in the electric drive an open air space 
is substituted for the teeth of the mechani- 
cal gear. Although we remove the teeth, 
we are able to transmit tremendous power 
without any mechanical connection. There 
is, in fact, no mechanical connection between 
the fixed and moving parts of the electric 
motors which may be regarded as the new 
electric gear, one which by its very nature, 
prevents the transmission of destructive 
shock or strain. The electrical method sub- 
stitutes an indestructible, infinitely elastic 
air space for the teeth of the mechanical 
gear and obviously the air space cannot be 
bent, or broken, irequires no lubrication 
and contains nothing to rub, or get out of 

order, the electric drive also permits of com- 
plete and instantaneous reversal of the di- 
rection of motion and thus enables the ship 
to move backwards under full power and 
add enormously to its ability to maneuver 

definitely and quickly.” 

Admiral Benson Assumes Full Re= 

sponsibility for Board 

Acting under the authority given by the 
President, Admiral Benson announces that 

he will assume full responsibility in ad- 

ministering the affairs of the Shipping 

Board, but that he will not attempt to adopt 

broad policies which would embarrass the 

new commissioners to be appointed. By this 

it is understood he will not attempt to settle 

such questions as revision of the sales prices, 

adoption of the bareboat charter plan, en- 

forcement of section 28 or similar ques- 

tions which can be deferred temporarily. 

He will exercise his power to decide on cur- 

rent issues, and especially will extend funds 

which are necessary for the operation of 

the Government fleet. 



APRIL, 1921 MARINE ENGINEERING 

MERCHANT MARINE AS AN ~ 
INTEGRAL PART OF SHIPPING 
SYSTEM FAVORED BY HOOVER 

New Secretary of Commerce Denies that He Proposed to Recommend 
Acquisition of Shipping Board’s Functions by His Department 

America’s railroad and steamship com- 
panies should be operated as a complete 
system, as an instrument of commercial op- 
eration and development in the opinion of 
Secretary Herbert Hoover, who recently an- 
nounced his aims upon assuming direction 
of the Department of Commerce. Secre- 
tary Hoover pledged government aid to busi- 
ness and the development of foreign and do- 
mestic markets. It was the expressed opin- 
ion of the official that the Shipping Board 
should. be separated from executive function- 
ing and the steamship lines operated as an 
integral part of the transportation system. 
Secretary Hoover denied that he proposed 
to recommend the acquisition of the Ship- 
ping Board’s functions by the Department 
of Commerce or the acquisition of the rail- 
way facilities by that department. 

“If we would improve our national effi- 
ciency and our foreign trade,” the secretary 
said, “we must consider our transportation, 
both railway, water and marine, as one sys- 

tem directed to serve the nation as a whole, 
the development of certain trade routes 
through the mercantile marine as the real 
extension of our inland transportation, the 
improvement of great waterways, opening 
of the Great Lakes to ocean going vessels, 
the development of great electrification to 

our power necessities and the handling of 

our labor readjustment by moderate men on 
both sides and of problems that have a fun- 
damental bearing on our recovering in comi- 
merce and on our ability to compete.” 

Outlining his plans further, Mr, Hoover 
said: 

“Outside of voluntary measures, the only 
immediate extension of service lies in se- 
curing greater internal efficiency, in which 
I am certain all the bureaus join. The fu- 
ture of the department in its ability to meet 
the needs of our industries and trade must 
await the thorough reorganization of the 
whole executive machinery, now being vig- 
orously undertaken by Congress. The need 
of it, both in economy and to secure more 
definite purpose in Government department, 
does not need demonstration. 

“The Department of Commerce,” declared 
the Secretary, “should be in the widest sense 
a department of service to the commerce and 
industry of the country. It is not a depart- 
ment for the regulation of trade and in- 
dustry. In order to do service to great ad- 

vantage, I wish to establish a wider and bet- 

ter organized co-operation with the trades 
and commercial associations, and will in a 

short time present some plans to this end. 
I want to see our efforts to push our foreign 
commerce more closely related to our indus- 
tries.” 

OOOOOOoOeOoeoeoeoeala——— 

GROWTH OF ELECTRIC SHIP PROPULSION 

The popularity and growth of the application of electricity for the propulsion of vessels, both 
naval vessels and merchant ships, is shown in the following table giving figures up to January 1, 
1921: 

NavaL VESSELS 
SHIP Tonnage Dis- 

In Service: Type Horsepower Speed, Knots placement 
CET RITS oD OD SAO RSOICO DOC OCA Ree Collier 7,000 15 20,000 New Meri cone niacisi xs) sleeeee eee. Battleship 30,000 21 32,000 TLENNESS Cetera Myelin ieee rath Battleship 30,000 21 33,000 

Being Built: 
California taeictactett contre aoe Battleship 30,000 21 33,000 CORED. sooa00d0000000 . Battleship 30,000 21 33,000 Maryland ~.).\\.\. . Battleship 30,000 21 33,000 Washington eee . Battleship 30,000 21 33,000 esttroittauer nce ene Battleship 30,000 21 33,009 IDG AT Aono OHOGOHOLD Ao Gs Lenn ne Battleship 60,000 23 43,000 LDU Vehobonwadanndddec oo sone Battleship 60,000 23 43,000 LUO | conabanodovabiaccoosoondanks Battleship 60,000 23 43,000 NortimGarclinaie eee eee ne Battleship 60,000 23 43,000 QIN, g9090000 000000000000000000 b04n05 Battleship 60,000 23 43,000 WVARIIAES + cocca0c000G00000ncn Ks Battleship 60,000 23 43,000 IEZALTAN NS oO AODOOObO CO one Battle Cruiser 180,000 33.6 43,500 CORGBUEEIOD oobc0000000000000006 Battle Cruiser 180,000 33.6 43,500 SAVALOGa Hh cei fan seni Battle Cruiser 180,000 33.6 43,500 RONG erie py cts eee: Battle Cruiser 180,000 33.6 43,500 Constitution ODDIE cocoon nce nate Battle Cruiser 180,000 33.6 43,500 MiLCamStatesmner een Battle Cruiser 180,000 33.6 43,500 

7 MERCHANT SHIPS 
In Service: 

ECU DS@Watersis ete relercleiei nore ee Cargo Carrier 3,000 11 5,00, Cuban ens ON its (teas Passenger and Cargo 3,000 17 2,126 
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BOY SCOUT LAUNCHING 

Swiftscout Takes Dip at Hands of 
Boys’ Organization 

The tanker Swiftscout, the fourth of seven 
12,000 ton ships of this type to be built by 
the Northwest Bridge & Iron Company, 
Portland, Ore., for the Swiftsure Oil Trans- 
port Company, was turned over to boy 
scouts for launching on March 12, the 
ceremony being one of the most memorable 
in the history of Portland shipbuilding. 
The Swiftscoutt was originally intended to 
be named the “Swiftwind” but the name was 
changed in honor of the boy scouts’ or- 
ganization, 5 

In thus renaming the vessel and turning 
her over to boy scouts the oil transport 
company and Cox & Stevens, naval archi- 
tects, of 15 William Street, New York City, 
who are in charge of construction for this 
company, paid high tribute to the Boy Scouts 
of America for their service during the 
war and in times of peace. F. R. Mayer, 
president of the Swiftsure Oil Transport 
Company, in a telegram to Charles Des- 
mond, local representative of Cox & Ste- 
vens, approved of the plan “as a hearty 
well wisher of the boy scouts’ organization 
and a personal friend of Baden-Powell.” 
Telegrams of commendation and congrat- 
ulation were also received by Cox & Stevens 
from George L. Baker, mayor of Portland, 
and C. C. Colt, president of the Portland 
Council, Boy Scouts of America. 
The three vessels remaining to be launched 

are expected to be completed early in June. 

FEBRUARY TONNAGE 

Bureau of Navigation Reports 111,= 
609 Gross Tons 

The Bureau of Navigation, Department 
of Commerce, reports ninety sailing, steam, 
gas and unrigged vessels of III,609 gross 
tons built in the United States and official- 
ly numbered during the month of February, 
1921. This total includes two rigged ves- 
sels of 140 tons and seven unrigged vessels 
of 914 gross tons, a total of nine vessels 
to 1,054 gross tons built in yearse previous 
to 1921. Five vessels of 42,311 gross tons 
were built for the United States Shipping 
Board. 

Five vessels which are not included in 
this statement were built in this country for 
foreign owners during the month of Feb- 
ruary, 1921, and a total of twenty vessels of 
3,408 gross tons were reported transferred 
to foreign flags during the same month. 

From other sources than construction, 
two vessels of 346 gross tons were admit- 
ted to American Registry under the act 
of August 18, 1914. 

Tyne Statistics 

The number of ships launched from the 
Tyne in January, 1921, was eleven vessels 
of 28,054 net registered tons as against 

5,727 tons in January, 1920. 



SHIP TRANSFERRED 

“Wenatchee” Goes to Admiral Line 

for Japanese Service 

The combination passenger and cargo 
ship Wenatchee, after a successful trial trip, 
has been transferred from the New York 

Shipbuilding Corporation to the United 
States Shipping Board, thence to the Paci- 
fic Steamship Company for Admiral Line 
service between Seattle, Wash., and Yoko- 

hama, Japan. The Wenatchee is a sister 

ship of the Keystone State, Bay State, and 
two other vessels not yet named, built and 

owned by the Government and allocated to 

the Admiral Line. The five vessels are known 
as “535’s” (their length in feet), the beam 
measurement is 72 feet and their cargo 

capacity ,is 11,000 tons deadweight. The 

Wenatchee is propelled by two Westing- 
house divided-flow turbines of 6,000 horse- 

power each and is equipped with Westing- 

house condenser and steam auxiliaries. 
The Admiral Line has announced its de- 

termination to establish and maintain a 
new American service in the face of all 
competition and is campaigning vigorously 

to obtain future American business, both 

passenger and freight, for these ships. The 
Wenatchee is in command of Captain J. E. 

Guptill. 

Eagle Oil Tanker 

The Standard Shipbuilding Corporation, 
Shooters Island, New York, has launched 

the third of four oil tankers contracted for 
the Eagle Oil Transport Company, Ltd., 
of London, England, the ship being chris- 

tened the Sun Ubaldo. She is of 8,400 dead- 

weight tons, 427 feet long, with extreme 
beam of 53 feet 5 inches, a molded depth 
of 31 feet and will have a speed of II 

knots. 

CIVIL SERVICE COMMISSION 

TO FILL VACANCIES 

The United States Civil Service Commis- 
sion announces an open competitive exami- 
nation for foundry helper, on April 27, 

1921. A vacancy in the Bureau of Stand- 

ard, Department of Commerce, Washing- 
ton, D. C., and vacancies in positions re- 
quiring similar qualifications, at $720 to $1,- 

o80 a year, or higher or lower salaries, will 

be filled from this examination, unless it is 

found in the interest of the service to fill 
any vacancy by reinstatement, transfer, or 

promotion. 

The commission also announces an open 

competitive examination for physical labora- 

tory helper on April 13, May 25 and July 

6, 1921, at all places in the United States 

at which city delivery mail service has been 

established. Vacancies in the Bureau of 

Standards, Department of Commerce, for 

duty in Washington, D. C., or elsewhere, at 

entrance salaries ranging from $600 to $900 

a year, and in positions requiring similar 

qualifications, at these or higher or lower 

salaries, will be filled from this examination, 

unless it is found in the interest of the ser- 

vice to fill any vacancy by reinstatement, 

transfer or promotion. 
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FOREIGN YARDS CONTINUE TO 
SHOW ACTIVITIES IN THE CON- 

STRUCTION OF NEW SHIPS 
Reports from China, France, Norway and Other Countries Reflect 

Favorable Tonnage Increases 

According to the Shanghai Times, the 
shipbuilding industry during the year 1920 

was very busy. The Shanghai Dock and 

Engineering Company launched and com- 
pleted two large standard steamers for the 
British Government and launched six steel 

cargo vessels each of 300 tons deadweight 

capacity for local owners, and one steel 
twin-screw passenger and cargo steamer for 

the China Merchants Steam Navigation. 

They now have in hand two passenger and 

cargo steamers of about 340 feet long and 
one steel cargo hulk to carry 3,000 tons 

deadweight, and a twin screw Yangtze gun- 

boat for the Italian Government. 
The New Engineering Works had four 

large launchings last year and are now 

constructing two sea going cargo steamers 
for Norwegian owners. Important exten- 

sions and additions were made to the works 
to cope with the increased amount of work 

and many new machine tools of the most 
recent type were imported and installed. 

The Kiangnan Dock Company launched 
two large standard steamers for the Ameri- 
can Government and work is now proceed- 

ing on two others. 
Labor in Shanghai has received several 

advances to meet the increased cost of liv- 

ing, but output has not suffered, and the 

yards are now in a much better condition 

for competing with other countries for the 

building and repair of ships: 

Construction in France 

The Chargeurs Reunis have now under 

construction in France, nine vessels all of 

which are to be fitted with refrigerating 

machinery. The Cie. Sud-Atlantique has 

two under construction and the Transports 
Maritimes a Vapeur also has two, all of 

which are to be fitted with refrigerating 

machinery. Before the war French owners 
had very few ships fitted with rferigerating 
appliances for freight, but now nearly ali 

new cargo vessels being built are fitted with 

this arrangement. 

Ateliers & Chantiers de la Loire launched 

on January 13 the steamship Baloue for 

the Chargeurs Reunis. This vessel is one 
of four sister ships specially built to run 

between France and the West Coast of Af- 
rica. They are 392 feet long, 7,500 tons 
deadweight, with one triple-expansion en- 

gine developing about 2,800 horepower. 

They have one 40-ton, one 20-ton, and eight. 
6-ton derricks. 

Norwegian Building Increase 

The Norwegian mercantile marine’s net 
increase during the year 1920, was 123 ships. 

of about 380,000 tons gross, the gross in- 
crease being 223 ships of 490,000 tons. ‘These 

comprised 169 steamers of 430,000 tons and. 
50 motorships of 56,000 tons. ~ About 60,- 
000 tons were completed at Norwegian 
shipyards during the year 1920, as against 

47,000 tons during the year 1919. There are 
at present building at Norwegian shipyards 
87 boats with a tonnage of about 100,000, as 

against 117 boats of 107,000 tons in Jan- 
uary 1920. The net increase in tonnage 

uring the year was 22 percent. Christi- 
ania tonnage rose by 23 percent and Ber- 
gen tonnage by 30 percent. 

Danes Also Busy 

The Danish mercantile fleet’s net increase 
during the year 1920, was 50 ships of 130,- 

000 tons gross. The gross increase was 108 
vessels of about 155,000 tons, out of which 
62 were steamers of 120,000 tons and 26 

motorships of 28,000 tons. About 60,000 

tons were completed at Danish shipyards 
during the year 1920, as against 35,000 tons 

in the year 1919, and 146,000 tons are now 
under construction. The gross decrease 
amounted to 58 boats with a register of 
about 27,000 tons. The tonnage of the Dan- 
ish Mercantile Marine increase during the 
year 1920, by about 16 percent. 
Swedish Figures— head 

According to Swedish Export, the Mer- 
cantile Marine of Sweden comprised a to- 
tal of 2,817 vessels of 1,925,000 gross tons. 

Of this number 1,236 were steamships of 
936,000 tons gross, 518 were motor vessels 
of 125,000 gross tons, and 1,063 were sailing 

vessels of 837,000 gross tons. 

BUSINESS NOTES 

The Marine Decking & Supply Company, 

W. L. Peebles, New York manager, an- 

nounces the removing of its New York of- 

fice from 3708 Woolworth Building to 44 
Water Street. The company handles among 
other things litosilo decking composition, 

Madesco bituminous solution and enamel, 

and Madesco paints and varnishes. 
Scott Brothers & Surtees, Inc., Consult- 

ing Engineers and Naval Architects, of 80 
Broad Street, New York, announce that 
they have opened an office at 422 Whitney- 
Central Building, New Orleans, La., and 

are now in a position to undertake all kinds 
of work in connection with design, upkeep, 
survey and superintending of repairs on 

ships. a 

Co-operative Coal Agreement 
A cooperative agreement has been effected 

between the Tidewater Coal Excharige, Inc., 

of New York and the United States Bureau 

of Mines for the classification of coal © 
shipped for export through the ports of New 
York, Philadelphia and Baltimore on a basis 

of accurate sampling and analyses. The 

agreement provides for the establishment of 
limits and tolerances of quality for certain 
poals and for the maintenance of the quality 

of the pools within the limits specified. 



Marine Construction News of the Month 
Ship Contracts—New Ship Concerns and Shipyard Im- 
provements—Terminal Projects—Government Contracts 

SHIPS AND SHIPBUILDING 

Barkentines, Victoria, B. C.—The Cholberg 

Shipyards are busy handling a contract for four 

barkentines, one of which, the S. F. Tolmie, is 

nearly ready for sea. 

Marine Diesel Engines, Duluth, Minn.—It is 

reported that Alexander McDougall, president of 
the McDougall-Duluth Company, will shortly be 

in the market for a marine Diesel engine of 
about 1,100 horsepower. 

May Buy Vessels, New York—The Baltic 

Steamship Corporation of America, 24 Whitehall 
Street, may purchase several desirable boats 

from the United States Shipping Board, ac- 

cording to current reports. 

Lightship, Tenders, Etc., Morris Heights, N. Y. 
—The Consolidated Shipbuilding Company is 
building lightship 105 for the Bureau of Light- 

houses, Washington, D. C., two lighthouse 

tenders, as well as two-steel vessels. 

New Gears for Ship, Brooklyn, N. Y.—A con- 
tract for the installation of new Falk gears in 

the 8,800-ton Shipping Board vessel West Modus 

has been awarded to the Morse Dry Dock & Re- 
pair Company. The price was given as $19,000. 

Steamer Damaged, Vancouver, B. C.—Wreck 

Commissioner McPherson has concluded his in- 
vestigation in the wreck of the Canadian Pacific 

steamer Princess Beatrice, which is now in dry 

dock. The vessel is damaged to the extent of 
$30,000. 

Hulls to Be Converted, Seattle, Wash.—It is 
reported that the forty wooden hulls built by 

the Emergency Fleet Corporation and now lying 

idle in Lake Union, near Seattle, may be con- 

verted into lightships, a scarcity of which exists 
on the Pacific Coast. 

Vessel to Be Converted, San Diego, Cal.—It is 

announced that the Spreckles Bros. Company 
has purchased the hull of the kelp haryester, 

Point Loma, formerly operated by Swift & Com- 

pany. The harvester will be converted into a 

coal barge and will be used for bunkering pur- 
poses at this port. 
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Overhauling Vessels, Seattle, Wash.—The 
Puget Sound steamer Aloha, which broke a 

crankshaft in Hood Canal recently, is under- 
going repairs at the Todd Dry Docks on Harbor 
Island. The Aloha is operated by the Navy 

Yard Route, and another unit of this fleet is 
also undergoing overhaul at the same plant. 

Overhauling Vessels, Hoboken, N. J.—Among 
the vessels being overhauled by the W. & A. 
Fletcher Company are the Baton Rouge, the 

Vistula and the Chinampa, three Standard Oil 

vessels. The French-American ship Ice King 

and United American ship Ipswich are also un- 
dergoing reconditioning at the Fletcher yard. 

Repair Contract Awarded, Brooklyn, N. Y.— 
Theodore Crane & Sons, Erie Basin, has been 
awarded a contract for general repairs to the 
steamer West Galeta, a Shipping Board vessel, 
being operated by the Oriental Navigation Com- 
pany. The price was announced as $5,800, and 
the work will probably be done at Pier 86, 
North River. 

Construction Program Nearing End.—Of the 
2,312 ships contracted for by the Shipping Board 
Emergency Fleet Corporation only one more 
keel is to be laid down before the active 

building program will come to an end. There 
are, however, fifty vessels of 407,412 gross tons 
under construction and yet to be delivered to 
the Government. 

Repairs for Volunteer, New York.—The war 

emergency gears on the United States Shipping 

Board ship Volunteer will be replaced in the 
near future with a General Electric Company 2- 

plane gear, according to announcement this week. 

Superheaters to obtain 200 degrees of super- 

heat will be installed and the turbine modified 
to meet those conditions. 

Repairing Steamer, Brooklyn, New York.— 

The contract for repairing the Ocean Line 
steamer Oity of Columbus which struck on 
Lovellis Island recently has been awarded to 

the Robins Dry Dock and Repair Company, 
which was the lowest bidder. The vessel was 
floated last week and received some temporary 

patches to her bottom plates at Fore River. 

Ferryboat Contract Let, Astoria, Ore.—The 

operation of an automobile ferry between Astoria, 

Ore., and McGowan, Washington, is now assured. 

A contract has been let to the Wilson Ship- 

building Company for the construction of a 

ferryboat to cost approximately $22,000. The 

craft is planned to accommodate fifteen auto- 
mobiles and fifty passengers and‘will be ready 
for seryice May 15. 

Tankers Building at San Pedro—According 
to word received from O. B. Kebel, works man- 

ager of the Southwestern Shipbuilding Com- 

pany, the company’s yard is building two 12,- 

000 tankers for the Union Oil Company. It is 

also announced that the company has secured 

contracts for three large tankers to be con- 

structed for the Anglo-Saxon Petroleum Com- 

pany, which will sail under the Dutch flag. 

Reboilering Steamers, Yonkers, N. Y.—The 
passenger steamer Nassau, of the Highlands 

Navigation Company, 17 State street, New York, 

recently left the dock of the New York Engineer- 
ing Company, where a new Ludlum watertube 
boiler, 2,500 square feet heating surface, was 

installed. The passenger steamer Seagate is 

alongside the company’s dock to receive a new 
Ludlum boiler of the same size as for the Nassau. 

Electric Drive for Freighter, New York.—The 
contract for the installation of motors, generators 

and similar electric equipment in the American 
freight steamer Fordonia, of the American- 

Mediterranean Steamship Company, was awarded 

to the General Electric Company on March 3. 
The ship is also to have two Ansaldo internal- 
combustion engines, which will be installed by 
the Todd Shipyards Corporation. 

Fireboats, New York.—A contract was recently 
awarded by the city of Philadelphia for a new 
fireboat to John W. Sullivan & Company, of 
New York. It will be a twin-serew, steel-vessel 
equipped along the most modern lines, and will 
probably be the largest fireboat on the Dela- 
ware River. The boat will cost $249,500, and 
is to be delivered by November 15. Bids for 
another fireboat for the city will be advertised 
for within a few days. 

To Repair Yacht, San Pedro, Cal.—John D. 
Spreckles’ yacht Venetia is at the yard of the 
Los Angeles Shipbuilding Company to undergo 
general repairs. The yacht is probably one of 
the best known in the country, having served in 
the war with Germany, and carries on its stack 
two gold stars, which tell the tale of two 
German submarines which the yacht sank, one 
of which was found to be the one responsible 
for the sinking of the Lusitania. 

Remodel Steamers, Philadelphia, Pa.—The 
Ericsson Line steamers, Penn and Lord Balti- 
more, which have been tied up near St. George’s 
for months, are to be remodeled and placed iu 
operation on the route between Philadelphia and 
Baltimore, via the Chesapeake and Delaware 
Canal. It is said that the vessels will be cut 
down, remodeled and re-equipped before they 
are again placed in service. It is expected 
that oil burning systems will be installed in the 
vessels. 

Ships for Peruvian Interests, San Francisco, Cal—lIt is reported that with the completion 
of hull No. 10, now building at the yard of the Pacific Coast Shipbuilding Company, the yard will close down. Officials of the company are, however, considering a proposition made by 
wealthy Peruvian interests to move the majority of its equipment to Central America to handle a program for the construction of a number of ships of which the majority are believed to be 
war craft. 

Steamer Repairs, Brooklyn, N. Y.—The con- tract for bottom repairs to the steamship Ka- 
duna of the Elder-Dempster Line of Liverpoo!, 
England, which recently went ashore, has been 
awarded at Halifax, N. S., to James Shewan & 
Sons, Inc., Brooklyn, N. Y. The award was made 
on competitive bidding of Canadian and New 
York yards, the Shewan Company bid involving 
about $150,000. The work will occupy approxi- 
mately thirty days, and the ship is now at the 
New York yard. 

Steamers to Be Overhauled, Boston, Mass.— 
Early next month services of the Eastern Steam- 
ship Lines, Inc., Boston, Mass., will be resumed, 
and the steamers are now being overhauled and 
placed in readiness. The Calvin Austin and 
North Land will go on the Boston-New York 
route and the Camden and Belfast take their 
place on the Bangor division, the Governor 
Dingley will ply between Boston and St. John, 
and the Ransom B. Fuller is to be operated in 
the service to Portland, Me. 

Repair Contract, San Francisco, Cal.—Bids for 
the work of repairing the steamer Alaskan, of 
the American-Hawaiian Steamship Company, 
which recently ran ashore at Asuncion Island, 
and was found to have thirty-eight plates dented 
on her forward hull, besides a number of frames 
and floors, were opened at San Francisco, Cal., 
recently, and it is announced that the Bethlehem 
Shipbuilding Corporation has been awarded the 
contract at a bid of $143,000. The Moore Ship- 
building Company came second with a bid of 
$150,000. 

Reconditioning Steamer, New York.—Bids for 
the reconditioning of the Southern Pacific Com- 
pany’s freight and passenger ship Momus, which 
is to have new boilers and oil-burning equip- 
ment to replace the present coal-burning sys- 
tem, will probably be opened on April 7, 
according to announcement to-day. Superintend- 
ing Engineer A. S. Hebble, of the Southern 
Pacific Company, arranged the plans and 
specifications, and Babcock & Wilcox boilers 
fitted with Babcock & Wilcox oil burners will 
be installed. 

Moore Yard Activities, Oakland, Cal.—The 
Moore Shipbuilding Company is building three 
Shipping Board tankers of 10,000 tons each, 
and two freighters for the Matson Navigation 
Company, each of 14,500 tons, which were re- 
cently launched. Hull 166, another 10,000-ton 
tanker for the Vacuum Oil Company, of New 
York, is on its way to completion. The H. T. 
Harper, a motorship of 4,750 tons, being built 
for the Standard Oil Company, is to have Diesel 
engines made by the Skandia Pacific Oil En- 
gine Company. 
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To Purchase Steamers, Los Angeles, Cal.—It 
is reported that Los Angeles shipping interests 
are seeking to procure by purchase from the 

Government five of the new type combined pas- 
senger and freight steamers to operate in the 

Pacific, with San Pedro as their home port. 

At a hearing before the Los Angeles Chamber 

of Commerce it was suggested that the ships be 
sold on an agreed price of $5,000,000. It is 
said that the representative appearing before the 
board was backed by the Duke Tobacco Com- 

pany interests. 

Dry Dock Section Floated.—The first instal- 

ment of the floating sectional dry dock, to con- 
sist of eleven pontoons, and which is to cost 
$1,500,000, was sent into the Delaware River, 
recently, by the Sun Shipbuilding Company, 

Chester, Pa. The pontoon was towed to the wet 
dock, where it will be moored until other sec- 
tions of the kind arrive and the steel super- 
structure is begun that will finally bind the 
eleven parts together in a single unit. It is 

expected that the drydock will be completed 
and in operation by this summer. 

Iceboat.—The New Jersey Legislature has ap- 

proved the plan and has appropriated $50,000 
for the purchase and operation of an iceboat on 
the upper Delaware River between Philadelphia 
and Trenton, to eliminate the ice blockades which 
interfere with the shipbuilding activities. A 
similar measure has been introduced in the Penn- 
sylvania Legislature, and Mayor Moore, of Phil- 

adelphia, has forwarded to Governor Sproul a 
communication from Mayor Donnelly, of Tren- 
ton, favoring the appointment of a joint com- 

mission for the purchase of this boat. 

Fireboat, Shooters Island, N. Y.—The con- 
tract for a new fireboat for the city of New 

York, for which bids were opened on February 
14, was awarded on Tuesday, March 8, to the 
Standard Shipbuilding Corporation, on a bid of 
$222,000. The vessel is to be 132 feet in 
jlength, equipped with compound engines, 18 
inches by 38 inches by 26 inches, and will have 

two turbine-driven fire pumps. Work will be 
started immediately, to be completed in 245 

days. The plans and specifications were pre- 
pared by J. W. Millard & Bro., naval archi- 

tects, 17 State Street, New York. 

Barge, Etc., Baltimore, Md.—Contract for a 
350-ton’ self-propelled oil barge for the Stand- 

ard Oil Company of New Jersey, 26 Broadway, 
New York, has been awarded to the Baltimore 
Dry Docks & Shipbuilding Company. The boat 
is to be 130 feet in length, the motive power to 

consist of two gasoline or kerosene engines 
developing from 350 to 400 horsepower. 

New bids will probably be called for in the 
near future by the Standard Oil Company for 

two 48-foot motor-driven craft to be used as 
dispatch boats in New York harbor. Bids on 
these two boats were opened last week, but were 

rejected. 

Dry Dock.—The first section of a new 11,000 
gross ton dry dock, being built for Theodore 
Crane & Sons’ yard, was launched yesterday at 
Erie Basin, Brooklyn, N. Y. When all four 
sections of the dock have been joined together 
it will be able to accommodate vessels 500 feet 

long. The dock will be one of the most modern 

in existence and the third largest in the port of 
New York. It is electrically driven and oper- 
ated by one-man control on the pier at the head 
of the dock. ‘The dock, which is being built by 

the Crane Company itself, has centrifugal pumps, 
motor driven, and is expected to be ready for 
operation by October 1. 

Repairing Schooners and Building New Craft, 

Seattle, Wash.—One of the most active plants 
on the waterfront, is the marine ways of the 

Elliott Bay Marine Construction Company, C. 

O. Morrow, general manager, where many units 

of the local mosquito fleet are being overhauled 
and repaired for the coming fishing season. The 
Fanny Dutart, one of the largest schooners of 

the fleet, is being practically rebuilt, her house, 

decks and other items are being replaced. Sev- 
eral other vessels, including the Cherry, Eliza- 

beth and Imperial, are also undergoing repairs at 
the plant. The construction of several small 
eraft is also being undertaken. 

MARINE ENGINEERING 

Diesel Electric Drive, New York.—The 8,800- 
ton Shipping Board ship West Zaca is ‘to be 
fitted with Diesel electric drive according to 
official information obtained by MARINE EN- 
GINEERING. While no specific time for the 
complétion of ‘specifications and the opening -of 
bids has been set, it is believed the work will 
be undertaken in the near future and will in- 
volve approximately $100,000. Plans and 
specifications will be completed shortly for mak- 

ing the 12,000-ton Shipping Board steamers 
Independence and Victorious into electric-drive 
vessels, bids for which are to be opened in a few 

weeks. These two contracts will probably in- 
volve about $150,000. 

Los Angeles Shipyard Busy, San Pedro, Cal.— 
The West Lewark, an 11,600-ton cargo carrier 
being built for the Emergency Fleet Corpora- 
tion, has been launched by the Los Angeles 
Shipbuilding & Dry Dock Company. Four 
freighters of the West Lewark class are now 
in various stages of construction at this yard. 
Their overall length is 444 feet, beam molded 
54 feet, draft with design loaded 28 feet 2 

inches. 

The same yard has for reconditioning the 
Union Oil Company’s 12,000-ton tanker Los 
Angeles and the steamships Yale and Harvard, 

the latter two having done transport service be- 
tween England.and France during the war. 

To Rebuild Motorship.—Bids for the rebuild- 
ing of the motorship Trolltind, of the Anglo- 
Norwegian Shipping Corporation, which was re- 
cently extensively damaged by fire at Newport 
News, Va., were opened on Monday last, at the 
office of Walter Thompson, marine surveyor, 1 
Broadway, New York, with the following results: 

New York Harbor Dry Dock Corporation, Fort 
Jefferson, N. Y., $108,200 (58 days); Tietjen 

& Lang Dry Dock & Repair Co., Hoboken, N. J., 
$108,807 (66 days); Theo. Crane & Sons Co., 

Brooklyn, N. Y., $101,357 (75 days); Robins 
Dry Dock & Repair Co., Brooklyn, N. Y., $114,- 

600 (70 days); Baltimore Dry Docks & Ship- 
building Co., Baltimore, Md., $171,900 (120 

days). No announcement was made of the 
awarding of the contract. 

Ferryboats, New York.—Plans and specifice- 
tions will soon be under way for three 225-foot 
ferryboats for service to Staten Island, con- 

struction of which was assured by the decision 
on March 21 of the Board of Estimate Com- 
mittee on Financing Budget to make a favorable 

report to the board, on Plant & Structures 

Commissioner Grover A. Whalen’s application 
for $1,560,000 in corporate stock with which to 

establish a new service to Stapleton. Follow- 
ing the announcement by MARINE ENGINEER- 

ING on February 12 of the proposed three 
boats, it was learned that bids for their con- 
struction will probably be advertised for in 

July, contract award to be made about August 
1, with probable delivery of. the boats next 
March. Tentative plans at present call for the 
synchronous type of motors, watertube boilers 
producing 250 pounds working pressure, Cur- 

tiss turbines, superheaters, and boilers fitted 
for coal or oil consumption. Of the funds ap- 
proved, $200,000 will be used for construction 

of slips and racks at Stapleton, plans for which 
are now under way. 

PORT IMPROVEMENTS 

Docks, Jacksonville, Fla.—The city has voted 
$1,000,000 bonds for the extension of municipal 
docks. John §S. Bond is chairman of the City 

Commission. 

Wharf, Pascagoula, Miss.—The city has voted 

$15,000 bonds for wharf construction and equip- 
ment. Address the mayor. 

Winches, New York.—The city will soon be 
in the market for about seventy-four drum type 
winches for its municipal docks. 

Cranes, New York.—It is reported that W. R. 
Grace & Company, 7 Hanover Square, has asked 
for bids on several small capacity locomotive 
cranes ranging from 3-ton to 7-ton capacity. 
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Wharf, Graham Landing, B. C.—The Depart- 
ment of Public Works, Ottawa, Canada, .has let 

a contract for building a public floating wharf 
to L. H. Rawlins, Nakuska; to cost $23,852. 

' 

Wharves, Royston, B. C.—The Department of 
Public Works, Ottawa, Canada, has let a con- 
tract for building the wharves to W. Greenless, 
407 Cordova Street, W., Vancouver, B. C.; 
$14,774. 

Harbor Works, Venezuela.—The Government 
plans the construction of port and harbor works 
at Ocumare de la Costa, as well as an electric 
railroad across the range between that port and 
Maracay. 

Dredging, Oakland, Cal_—The United States 
Engineer let.a contract for dredging the harbor, 
First District, to the American Dredging Com- 
pany, 255 California avenue, San Francisco, 
Cal., to cost $101,700. i 

Dredging, Galveston, Tex.—The United States 
Engineer let contract for dredging the Houston 
ship channel to the Atlantic, Gulf & Pacific 
Company, 21 Park Row, New York, involving an 
expenditure of $358,440. 

Pier, Htc., Portland, Me.—Fay, Spofford & 
Thorndyke, engineers, 15 Beacon Street, Boston, _ 
Mass., are preparing preliminary plans for con- 
structing a pier, pier sheds and dredging of 
shipways, involving the expenditure of about 
$1,250,000. 

Freight-Handling Equipment, New York.—Mur- 
ray Hurlburt, Commissioner of Docks, Pier A, 
North River, has rejected bids received, Feb- 
ruary 10 for furnishing and installing freight- 
handling equipment at the foot of East Fifty- 
first Street, East River. New bids will be called 
for. 

Bulkhead, Baltimore, Md.—The Department 
of Public Improvements, William F. ,Broening, 
president, Board of Awards, Baltimore, Md., let 
contract to Dorsey & Miller, Equitable building, 
Baltimore, at $10,991.48, to construct bulkhead 
in front of Center Pier, Back Basin. Bancroft 
Hill is harbor engineer, and H. C. Perring is 
chief engineer. 

Ship Terminal, New Jersey.—The State Board 
of Commerce and Navigation, Trenton, N. J., 
has approyed the lease of 1,622 lineal feet of 
bulkheads along the Hudson River to the 
Luckenbach Terminal Company of Bulls Ferry, 
at an annual rental of $87,500. A great ship 

terminal will be constructed on the property by 
this company, which operates steamers in all 

parts of the world. 5 

Pier, Arica, Chile.——It is reported that the 
Chilean government has appropriated the sum of 
$340,000 for the beginning of construction work 
upon the new pier at Arica. Construction will” 
be similar to that of the several piers now exist- 
ing with piling of steel tubes connected with 
steel rod braces and a flooring of timber. <A 
number of steel cranes of from 20 to 50 tons 
capacity will be required. 

Docks, Windsor, Ont.—According to recent 
reports, the Detroit & Windsor Ferry Company, 
2 Woodward Avenue, Detroit, Mich., will build 
two docks at the foot of Ouelette and Ferry 
Streets, at a cost of about $500,000, and in 

addition will put on a new ferryboat with ac- 
commodation for sixty automobiles on the main 
deck and 2,500 passengers on the upper deck. 
The dimensions of the new ferryboat are given 
as follows: Length, 175 feet, with an additional 
10 feet in width over the company’s other boat, 
the Britannia. 

Dredging Contracts, New York.—The Bridge- 
port Dredge & Dock Company, Bridgeport, Conn., 
is announced as the successful bidder for three 
government contracts in the Hudson river, for 
which bids were received in New York on March 
1. The work consists of re-dredging the harbor 
channels at Tarrytown, Peekskill and Wappinger 
Creek, N. Y. g 

The company has also obtained a contract 
from the Ingersoll Engineering & Construction 
Company for dredging in Johnston’s Creek, 
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Bridgeport, to provide sufficient channel depth 
for the operation of ferryboats in connection 
with the amusement park at Steeplechase Island. 
Total approximately $50,000. 

GOVERNMENT WORK 

Canal.—The United States Government, Wash- 
ington, D. C., plans to build a commercial canal 

from the Ohio river to Lake Erie, to cost about 

$25,000. 

Quay Wall, Pearl Harbor, H. T.—Specification 
4,360, the Bureau of Yards and Docks, Navy 
Department, Washington, D. C., is receiving bids 

for building a quay wall. 

Pier, Hampton Roads, Va.—Specification 
4399, the Bureau of Yards and Docks, Wash- 

ington, D. C., plans to construct a speed boat 

pier at the Naval Operating Base. 

Riprapping, Mare Island, Cal.—Specification 
4390, the Bureau of Yards and Docks, Navy De- 
partment, Washington, D. C., plans to riprap 
Dike 12. This is a large contract. 

Electric Light and Power System, Quantico, 
Va.—tThe Bureau of Yards and Docks, Navy De- 
partment, Washington, D. C., plans to install 
an electric light and power system. 

Crane and Crane Runway, Brooklyn, N. Y.— 
The Bureau of Yards and Docks, Navy Depart- 
ment, Washington, D. C., will install a new 
crane and crane runway at the Brooklyn Navy 

Yard. 

Hoisting Plant, Panama, C. Z.—A. L. Flint, 
purchasing officer, Panama Canal, Washington, 

D. C., will receive bids until April 4, for the 
purchase of a hoisting plant for the Panama 

Canal. 

Reciprocating Air Compressor.—Specification 
4,327, the Bureau of Yards and Docks, Navy 

Department, Washington, D. C., is receiving bids 
for installing a reciprocating air compressor at 
Bellevue. 

Steel Buildings, Pearl Harbor, T. H.—Specifi- 
cation 4404, the Bureau of Yards and Docks, 
Navy Department, Washington, D. C., will re- 

ceive bids until May 11 for constructing steel 
buildings. 

Electric Traveling Crane, Puget Sound, Wash. 
—Specification 4392, the Bureau of Yards and 
Docks, Navy Department, Washington, D. C., 

plans to construct an electric traveling crane at 
the timber storehouse. 

Dredging, Providence, R. I.—The United 
States Engineer Office will receive bids until 
April 1 for maintenance dredging in the Con- 
necticut River below Hartford. Further informa- 
tion will be furnished on application. 

Electric Hoisting Equipment, Lakehurst, N. J. 
—The Bureau of Yards and Docks, Navy Depart- 
ment, Washington, D. C., plans to install electric 
hoisting equipment, as well as an electrically 
operated platform at the new aircraft plant. 

Electric Distributing System, Pearl Harbor, 

H. T.—Specification 4401, the Bureau of Yards 
and Docks, Navy Department, Washington, will 
receive bids until May 11 for constructing an 
electric distribution system at the Naval Sta- 
tion. : 

Derrick Boats, Louisville, Ky.—The United 
States Engineer Office, Box 72, will receive bids 
until April 7, for furnishing and delivering 
three steel derrick boats for Lock and Dam 45, 
Ohio River. Further information will be given 
on application. 

Dredging, Norfolk, Va.—The United States 

Engineer Office, War Department, Washington, 
D. C., has let a contract for dredging the 40- 
foot channel harbor to Sanford & Brooks Com- 
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pany, Commercial and Water Streets, Baltimore, 
Md., at a price of $130,500. 

Hopper Dump Scows, New York City.—The 
United States Engineer Office, Room 710, Army 

Building, 39 Whitehall Street, will receive bids 

until 12 M., April 11, for constructing and de- 

livering three 1,000 cubic yards wooden hopper 

dump scows. Further information given on ap- 

plication. 

Coal Bids Rejected.—The Shipping Board has 
for the third time rejected bids for approxi- 

mately 2,000,000 tons of bunker coal for twelve 
months’ requirements on the Atlantic and Gulf 

coasts. The most recent offers ranged from 

$5.96 to $10.50 a ton, depending on the con- 

dition of delivery. 

Wire Rope, Etc.—The United States Shipping 
Board, Washington, D. C., will receive bids un- 
til April 22 for furnishing wire ropes and haw- 
sers for its ships for three months from May 

10. These supplies are to be delivered at Bos- 
ton, New York, Philadelphia, Baltimore, Nor- 

folk, Charleston, Savannah, Jacksonville, Mo- 

bile, New Orleans and Galveston. 

Equipment for Coal-Handling Plant, Mobile, 
Ala.—The water-front site donated by citizens 
for the construction of a new coal-handling plant 
for Mississippi-Warrior river service, has been 
taken over by the War Department, and will be 

built under the direction of that department. It 
will include a tipple with loading and unload- 
ing machinery, conveying equipment, etc., and is 
estimated to cost about $400,000. 

Oil Bunkering Station, Blakely Island, Ala.— 
According to an announcement by the Shipping 
Board, a fuel oil bunkering station will be 

erected on Blakely Island about a mile and a 

half north of Mobile. Bids for the construction 

of this station will be received until March 30 
at the office of the district purchasing agent at 
New Orleans, La. The Board will furnish fab- 
ricated material for the tanks, separate bids 

for which have already been requested. 

Naval Vessels to Be Overhauled, Puget Sound, 

Wash.—The U. S. S.S. Frederick, flagship of the 
Pacific fleet’s convoy ships, will be thoroughly 
overhauled at the Puget Sound Navy Yard, 
where she will be laid up for thirty days, hav- 
ing arrived in port after an absence of four 
years. The Idaho, the Mississippi, New Mexico 

and possibly the Tennessee, the latter warship 
now being on the Atlantic Coast, will. all under- 
go repairs at the Puget Sound yard, and will 
be in port all spring. 

Navy Yard Improvements, Charleston, S. C.— 
The Bureau of Yards and Docks, Navy Depart- 
ment, Washington, D. C., is receiving bids for 

an extension to be made to berth 314, at the 

Navy Yard. An appropriation of $190,000 is 
available for the proposed work. The extension 
is to be 405 feet long and 59 feet wide, bring- 
ing the total length of the pier to approxi- 
mately 800 feet. This berth is situated on the 
north side of the drydock and is used prin- 
cipally for repair work. The work of renovating 
and improving the power plant at a cost of 
$88,000 is to begin at an early date. 

Bids for Ship Paint.—The United States Ship- 
ping Board, Purchasing Department, Division 
of Supply and Sales, Washington, D. C., will 
receive bids until 2 P. M., April 15, for fur- 

nishing such quantities of ship bottom paints as 
may be required for the period of six months, 
beginning May 15, for the following ports: New 
York; Portland, Me.; Boston, Mass.; Providence, 
R. I.; Portsmouth, N. H.; Baltimore, Md.; Nor- 

folk, Va.; Newport News, Va.; Charleston, S. C.; 
Savannah, Ga.; Jacksonville, Tampa, Pensacola, 
Fla.; Mobile, Ala.; New Orleans, La.; Galveston, 
Tex.; San Pedro, Cal.; San Francisco, Mare 

Island, Oakland, Alameda, Cal.; Portland, Ore.; 
Seattle, Wash., and Philadelphia, Pa., except 
William Cramp & Sons Ship & Engine Build- 

ing Company. The estimated expenditure in- 

volved, including the application of paint at the 

port of New York only, will be about $1,400,000. 
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FOREIGN ACTIVITIES 

Another Contract Lost to England—A Ports- 

mouth ship repairing concern has lost the con- 

tract for repair of the White Star steamer 

Arabic, which amounted to £100,000, or $400,- 

000, to a firm in Cherbourg, France. 

New Shipyard Planned, Italy.—A group of 
Italian banks have provided 66,000,000 lire for 
construction of a great trade and industrial port 

at Vade, in the Province of Liguria. The plans 

have been drawn up by Ricardo Negri, engineer. 
In connection, at the mouth of the Quilliane 
River, a shipyard will be established. 

Capital Ships, England—According to Sir 
James Craig, parliamentary and Financial See- 
retary to the Admiralty, in his announcement 

in the House of Commons recently, four capital 
warships of the Hood class will be laid down 
within a year. The Hood is a battle cruiser 
of 41,200 tons normal displacement and 44,- 

000 tons with a full load. 

Largest Ship for the I. M. M., England.— 
The former German liner Bismarck, the largest 
ship in the world, recently purchased by the 

White Star Line from the British Government, 

will be renamed the Majestic. She is of 56,000 
tons, and is now being made ready for her new 

owners by German workmen in the Hamburg 

yards. When completed the vessel will ac- 
commodate 3,500 passengers. 

Liner for Dutch, Belfast, Ire—The new 32,- 
000 gross ton passenger liner building at the 
Harland & Wolff yard, Belfast, for the Holland- 
America Line, will be equipped with Diesel 
engines, which are expected to develop 17 or 

18 knots. The ship will be named the Staten- 

dam, and will be ready within two years. She 
will be about 800 feet long and have accommo- 
dations for about 3,000 passengers. 

Port Depelopments on Danube.—The Minis- 
ter of Commerce, Dr. Hotopetz, made large con- 

tracts, while in London, for building four Danube 

ports. Bratisalve, the largest with three gen- 
eral docks, will be capable of receiving 5,000,- 
000 tons and be fitted with an elevator costing 

40,000,000 kronen. The second port of Ko- 
morn will be capable of taking 1,000,000 tons. 
Other ports are to be erected at Parkangnana 
and Theben. 

LAUNCHINGS 

Conte Rosso.—Messrs. William Beardmore & 
Company, Ltd., have launched at the Naval Con- 
struction Works, Dalmuir, the Conto Rosso, the 
first of two ships under construction to the 
order of Lloyd Sabaudo, Genoa, Italy, for their 
passenger and cargo service between Italy and 
South America. The vessel is 591 feet over all 
length, and of 18,000 gross tonnage. The pro- 
pelling machinery, which is supplied by the 
builders, consists of two sets of Parsons com- 
bined turbines, each set comprising one high- 

pressure and one low-pressure turbine and havy- 
ing an astern turbine incorporated in each low- 

pressure casing. Steam is supplied by six double- 
ended and two single-ended boilers fitted pri- 
marily to burn-oil fuel, but which can be read- 
ily converted for the burning of coal. 

El Ghazi.—The London & Montrose Shipbuild- 
ing & Repairing Company, Ltd., has launched 

the steel motor-coasting vessel El Ghazi, which 
they have built to the order of A. Besse, Esq,, 
of Aden, per Messrs. J. Stoner & Company, of 
London. 

The dimensions of the vessel are 132 feet by 
25 feet by 12 feet 6 inches molded, and the pro- 
pelling machinery is designed to give a speed 
of nine knots, consisting of a set of single screw 

‘*Beardmore’’ oil engines of 200 brake horse- 
power and in addition to the main engine an 

auxiliary set of machinery is fitted consisting 

of air compressor, general service pump and 

dynamo. The dynamo generates current for the 
electric lighting installation and for driving two 
powerful cargo winches and a windlass. The 
machinery is supplied by Messrs. William Beard- 
more & Company, Limited, Coatbridge. 
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NEW INCORPORATIONS 

A. B. & C. Shipping Company, Inec., Dover, 

Del., has been incorporated with a capital of 

$1,000,000 to build, own and operate boats. 

Marine Oil Company Dover, Del., has been in- 
corporated with a capital of $1,000,000, for 

transportation of oil coal, lumber, ete. 

Exchange Steamship Company, Wilmington, 

Del., has been incorporated with a capital of 

$100,000 to build, own and operate boats. 

Union Maritime Company; Boston, Mass., has 

been incorporated with a capital of $250,000; 
watercraft of all kinds. 

Central Steamship & Commerce Company, Wil- 
mington Del., has been incorporated with a 

capital of $1,000,000 to build, own and operate 
boats. 

The ‘Barge & Packet Navigation Company, 

Manhattan, has been incorporated with a capital 
of $500,000, by J. H. Clark, Jr., D. A. ’Espe- 
rance, Jr., C. E. Buckner. 

The Florida Terminal Company, Ocala, Fla., 

has been incorporated with a capital of $1,000,- 

000, by Clarence and Jack Camp, Ocala, and G. 

#. Armstrong, Savannah, Ga. 

Halschaw Steamship Lines, Equitable Build- 

ing, Baltimore, Md., has been incorporated with 

a capital of $300,000, by James Lu. Watson, Ferdi- 

nand H. Butchorn, Thomas E. Halle. 

Industrial Deyelopment Company. Houston, 

Texas ship channel industries, has been incor- 

porated with a capital of $50,000, by Paul Wip- 
precht, H. O. Kruger, and J. Campbell. 

Jacksonville Coal & Dock Co., water and 
maritime rights, $350,000; T. L. Croteau, M. A. 

Bruce, S. E. Dill, Wilmington. 

Metropolitan Securities Corporation, New York, 

has been incorporated with a capital of $50,000, 
by Lawrence N. Martin Patrick J. Dolson, and 
William Shea to build and operate boats. 

National Mercantile Marine, 3 East Lexington 

Street, Baltimore, Md., has been incorporated 
with a capital of $100,000, by Frederick W. 
Flottwell, Frank E. Welsh, Jr., and Harold Lee, 

to carry on a transportation business. 

The North & South Line, Inc., Wilmington, 

Del., has been incorporated with a capital of 
$10,000 to establish and maintain line of service 

of steamships; T. L. Croteau, M. A. Bruce, and 
S. E. Dill, incorporators. 

Overseas Salvors, Inc., has been incorporated 
with a capital of $600,000 to engage in ocean 

commerce; John W. Crandall, E. M. Potter, and 

I. W. Bonner, New York, incorporators. 
The Fred E. Jones Dredging Company, Nor- 

folk, Va., has been incorporated with a capital 
of $250,000. 

B. H. Elliott, Ine., Houston, Tex., has been 
organized with a capital of $20,000, by Don 

Hall B. H. Elliott and W. P. Buckley to operate 
a shipbuilding and repair plant. 

United States Salvage Association, Manhat- 
tan, marine surveying, etc., 2,000 shares com- 

mon stock, no par value; active capital, $10,000; 

L. F. Burke, W. W. Parsons, EK. C. Jameson, 9 
East 69th St. 

Hunts Point Iron Works, Bronx, $10,000; 
Kopelson, G. and E. Lippert, 2555 3d Ave., 
Bronx. 

Navigation Paint Co., Manhattan, marine paint- 

ing, $5,000; M. fi. Graef, E. Light, M. Erenstoft, 
65 Lenox Ave. 

Deep Water Salvage & Drydock Co., 
Wash.; capital $1,000,000. 

Seattle, 

TRADE PUBLICATIONS 

Multiscreen Filter—The construction of a 
multiscreen filter, designed to remove oil, grease 

and other foreign matter from condensed steam 

is described in a pamphlet published by the 
Griscom-Russell Company, 90 West Street, New 
York. Tables of capacities and examples of 
typical installations in steam lines are included. 

Equipment Bulletins.—Interesting literature, 

combined in complete sets of bulletins on auto- 
matic-steam engines, steam-pumping machinery, 
high efficiency power pumps, steam turbines and 

centrifugal pumps, water-wheel equipment, oil- 

mill machinery, oil-burning equipment, etc., is 

being offered by Charles F. Ames & Company, 
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Ltd., hydraulic and contract engineers, 90 West 
Street, New York City. 

Life Saving Equipment.—Two folders, giving 

the details of Welin quadrant davits and Lundin 
deck lifeboats, have been issued by the American 

Balsa Company, 50 East 42nd Street, New 

York. Other types of life-saving equipments 

also briefly described, including semi-decked 

lifeboats, collapsible lifeboats, life rafts, sheath- 
screw davits, Balsa wood insulation for refriger- 

ators and accessories for all this equipment. 

Safety Starting Switch.—A small folder pub- 

lished by the Cutler-Hammer Manufacturing 
Company, Milwaukee, Wis., describes and illus- 

trates a safety-starting switch for alternating- 

current motors of squirrel-ecage type. The folder 

states that this switch protects the motor by 

inserting the fuses in circuit only after the motor 

has reached speed. When the switch is off and 

the fuses are dead a heavy. panel on the inclos- 

ing case may be lowered to allow inspection and 
the renewal of fuses. 

“Steering You Straight.’’—Construction and 

operation of the Benson electric telemotor are 
outlined in a catalogue recently issued by the 
Benson ‘Electric Company, Superior, Wis: This 

telemotor is designed to perform the function of 

steering on the ‘‘follow up’’ principle and con- 

sists essentially of three units, a master con- 
troller, a set of relays and the telemotor proper. 

When the handle of the master or the auxiliary 

controller is moved out of the midship position 
electromagnetic relays are excited. The move- 

ment of the relays closes an electrical circuit 

with the telemotor which is connected to the 

steam-steering engine yalve and causes the 
proper movement of the rudder. A series of let- 
ters giving examples of operating records with 

the Benson telemotor are also published in this 
book. 

Needless Rwin.—A fire protection system 
specially efficient on oil-burning vessels and 
tankers where the hazard is great is described 
in a pamphlet issued by the Foamite Firefoam 

Company, 200 Fifth Avenue, New York. This 

system for extinguishing fires consists of smother- 

ing a blaze by means of a blanket of carbon 

dioxide bubbles which may be sprayed from a 

sprinkler system, extinguishing engines or hand 

sprinklers. Instances of the use of various types 

of apparatus utilizing this means of protection 

aboardship are given. In connection with these, 
the details of the Fire Detecting Wire System 

for locating incipient fires are described. It 
is claimed that the two systems working to- 

gether for detecting and extinguishing fires 

form one of the most efficient methods of ship 
protection against fire. 

Habirshaw Manual.—The Habirshaw Electric 
Cable Company of Yonkers, N. Y., through its 
engineering field service, is making investigation 

of the requirements and practice of the wiring 

of ships. This investigation is based upon the 
application of the requirements of the marine 
code, which was formulated in 1920, by the 

Marine Committee of the American Institute of 
Electrical Engineers. This work is enabling 
the company to prepare a manual on marine 
wires, based on the above mentioned code, which 

would be similar in arrangement to the Habir- 

shaw manual issued some time ago. This manual 

on marine wires will appear serially in the ad- 
vertising pages of MARINE ENGINEERING. By 
clipping these advertisements and preserving 

them in some suitable form, readers will eventu- 

ally have a complete manual on marine wires 
and cables. 

MARINE SOCIETIES 

AMERICA 

AMERICAN SOCIETY OF NAVAL 

ENGINEERS 

Navy Department, Washington, D. C. 

President—Capt. A. J. Hepburn, U. S. N. 

Secretary-Treasurer—Commander J. S. Evans, 

U. S. N., Bureau of Engineering, Navy De- 

partment, Washington, D. C. 

Annual meeting and election, first Tuesday in 

October, other meetings at call of the President. 
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SOCIETY OF NAVAL ARCHITECTS AND 
MARINE ENGINEERS 

29 West 39th Street, New York. 

NATIONAL ASSOCIATION OF ENGINE 
AND BOAT MANUFACTURERS 

29 West 39th Street, New York City. 

UNITED STATES NAVAL INSTITUTE 
Naval Academy, Annapolis, Md. 

POSSE Admiral Bradley A. Fiske, U. 

Secretary and I eGeseates—Conmnemtler BL OK, 
Hewitt, U. S. 

NATIONAL ASSOCIATION OF MASTERS, 
MATES AND PILOTS 

National President—John H. Pruett, 423 Forty- 
ninth St., Brooklyn, Ve 

National Treasurer—A, B. ‘Devlin, 187 Randolph 
Ave., Jersey City, N. 

National Secretary—M. D. Tenniswood, 808 Vine 
, Camden, N. J. 

LIST OF OFFICERS, AMERICAN 
SOCIETY OF MARINE DRAFTSMEN 

President—C, EE. Deiser, 6124 Nassau Road, 
Philadelphia, Pa. , 

Vice-President—E. H. Monroe, 902 Virginia Ave., 
Washington, D. C 

See ary G. Barnes, 970 High St., Bath, 
aine 

Treasurer—J. B. Sadler, P. ©. Box 987, Nor- 
folk, Va. 

Executive Committeemen—G. W. Nusbaum, Wash- 
ington, D. C.; A. H. Haag, Narberth, 12,2 

John Thomson, Bethlehem, Pa. 

NATIONAL MARINE ENGINEERS’ BENE- 
FICIAL ASSOCIATION OFFICERS 

National President—Wm. S. Brown, 356 Ellicott 
Square Bldg., Buffalo, N. Y. 

National _ Secretary-Treasurer—Geo. A. Grubb, 
356 Ellicott Square Bldg., Buffalo, N. Y. 

ATLANTIC COAST SHIPBUILDERS’ 
ASSOCIATION 

1701 Walnut Street, Philadelphia, Pa. 
Secretary—C. S. King. 

AMERICAN STEAMSHIP OWNERS’ 

ASSOCIATION 

17 Battery Place, New York 

Vice-President and General Manager—Winthrop L. 

Marvin. 

AMERICAN STEAMSHIP OPERATORS’ 

ASSOCIATION 

17 Battery Place, New York 

CANADA 
GRAND COUNCIL, N. A. OF M. E. OF 

CANADA 

Grand President—E. Read, Rooms 10-12, Jones 
Building, Vancouver, B. C. 

Grand Vice- -President—Jeffrey Roe, Levis, P. Q. 
Grand ee eee al J. Morrison, 

Box 886, St. John, N 
Grand Conductor —E. A. House, Box 338, Mid- 
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land, 

Grand Doses " Keeper—Lemuel 
Fitzroy Street, Charlottetown, P. E 

GREAT BRITAIN 
INSTITUTION OF NAVAL ARCHITECTS 

5 Adelphi Terrace, London, W. C. 

INSTITUTION OF ENGINEERS AND 

SHIPBUILDERS IN SCOTLAND 

89 Elmbank Crescent, Glasgow. 

NORTHEAST COAST INSTITUTION OF 

ENGINEERS AND SHIPBUILDERS 

Bolbec Hall, Westgate Road, Newcastle-on-Tyne. 

INSTITUTE OF MARINE ENGINEERS, 

INCORPORATED 

The Minories, Tower Hill, 
\ 

London. 

ITALY 
COLLEGIO DEGLI INGEGNERI NAVAL 

E MECCANICI IN ITALIA, 

Via Carlo Alberto 18, Genova. 
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Fig. 1—S.S. Oropesa, from an Original Painting by Arthur J. W. Burgess, R. I. 

Passenger and Cargo Steamer Oropesa 
New Twin Screw Vessel Added to the Fleet 
of The Pacific Steam Navigation Company 

HE large passenger and freight vessel Oropesa, recently 
placed in the New York, Cherbourg, Southampton 

service, by the Pacific Steam Navigation Company, is a 
beautiful example of modern practice for vessels of this type. 

Constructed at the shipbuilding yard of Messrs. Cammell 

Laird and Company, Ltd., at Birkenhead, England, the 
Oropesa was launched December 9th of last year. 

PRINCIPAL DIMENSIONS 

Designed for a displacement of 24,000 tons and a sea 
speed of 141% knots, the vessel is of the following dimen- 
sions: 

ILSSREAU ELV Ste atch Geers Ges 0 Slog HAG ROE OO ORE Seen 552 feet 
Breadth mmol dedimmeres ae eerie al eerrarme rn eacortar 66 feet 
Depthemoldeditorshelterdeckamn nee eiceerea 45 feet 
GCiOTS WOMB  acopog 00000600 0n0 bo dagdodnaduoodon’ ILO Warns 

"The vessel is built of steel under special survey for Lloyds - 
100 A-1 class, with Board of Trade Certificate for the carry- 

ing of passengers and fulfills the requirements of the Span- 
ish Emigration Law and the International Convention re- 
quirements for passenger vessels. 

PASSENGER ACCOMMODATIONS 

Of particular interest is the manner in which the accom- 
modations for passengers have been arranged and the elab- 
orate decorations and furnishings provided, every comfort 
and luxury being cared for. 

Accommodation for 143 first class, 131 second class and 
366 third class passengers is provided, making a total of 640. 

First CLaAss 

Situated at the fore end of the bridge deck is the first 
class lounge and music room, a spacious room with raised 
ceiling and finely panelled sides. 

The furniture is of polished mahogany, arranged to give 
a cosy effect, and the floor is laid with suitable Rublino tiles. 
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Fig. 3.—Second Class Double or Four-Berth Cabin 
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Fig. 5.—Second Class Social Room 
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Passenger and Cargo Steamer Oropesa 
General Information Handling Equipment 

Service: Passenger and Freight, New No. Type Capacity Length 
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IDS. OURO ooccoosscccccegduccsuv‘r Fo sh Ra NC s SOD BO ee ee OIE ac ee 
DECK ICL EWha teens hone Cane eka eure te UP ROMA eon Saami cninocraR caldabic hee oo 
ID OEGINAS? OUNCES ooocagoccv0svcd0000e 7 Evaporators i aiala Gast ME OSA OM SOR ee 
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YT 5Z0) GOSS CARB® oooccccccocoocce 

Refrigerated Space 
Compartment Cu. Ft. 
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May, 1921 

At the aft end of the lounge is the first class veranda, fitted 
out in the usual manner with teak seats, tables, etc. 

The first class smoking room, located amidships on the 
bridge deck, is a spacious room with raised ceiling. The 
ceiling is covered with fibrous plaster and the walls are framed 
in oak and panelled. The furniture is arranged in an attrac- 
tive manner and comprises circular and square top tables, 
elbow chairs, settees, etc. The floor is laid with Rublino tiles 
to tone with the general effect. 

Adjoining the smoking room is a nursery on the port side 
and a gymnasium on the starboard, each well fitted out 
with the usual appliances. 

First class passengers are berthed on the shelter deck 
amidships. The staterooms are framed in panelled pine 
and are enameled white. Single berth cabins with cot beds 
are a feature of this accommodation. 

Forward on the upper deck is the first class dining saloon 
with seating accommodation for 128. Over the dining saloon 
is a large ornamental dome. The furniture is well arranged, 
and the walls are framed in light oak to special design. The 
panelled ceiling is of fibrous plaster finished in white enamel 
relieved with gold and the floor is laid with Rublino tiles. 

The midship portion of the upper deck is taken up by 
the saloon galleys and pantries equipped with all the latest 
appliances. 

SECOND CLaAss 

On the bridge deck aft of the first class smoking room is 
situated the second class veranda with seats and tables. 

At the aft end of the shelter deck is the second class smok- 
ing room and second class music room. ‘The walls of the 
former are framed in oak, while the ceiling is covered with 
venesta neatly ornamented and the floor with Rublino tiles. 
The second class music room adjoining is decorated in ma- 
hogany with distinctive carvings and moldings. The ceil- 
ing of this room is also covered with ornamented venesta, 
and finished in white with gold relief, the floor being also 
laid with Rublino tiles. 

Aft of the galleys and pantries on the upper deck is 
situated the second class dining saloon with a seating accom- 
modation of 130. The furniture in this saloon is in polished 

e mahogany. The walls are panelled in hardwood and finished 
in white enamel. 

Second class passengers are berthed in staterooms at the 
after end of the upper deck. The staterooms are framed in 
panelled pine and enamelled white. 

THIRD CLAss 

Third class passengers are berthed in staterooms under the 
forecastle and upper decks and in open berths at the for- 
ward end of the upper deck. 

The third class dining saloon, situated forward on: the 
upper deck, has a seating accommodation of 160, and is fur- 
nished in a plain but substantial manner. 

Under the forecastle is a well fitted galley for the service 
of the third class passengers and separate hospitals for men 
and women, with operating room attached. On the star- 
board side forward are situated the third class lavatories and 
bathrooms. 

Crew ACCOMMODATIONS 

Officers’ accommodations are located on the boat deck, 
the captain and deck officers at the forward end and the 
engineers at the after end; complete with cabins, bathrooms, 
lavatories, etc. 

The sailors and firemen are berthed aft. 

CarGo HANDLING GEAR 

Cargo is handled by means of steel tubular derricks fitted 
to the masts and four special steel derrick posts, two for- 
ward and two aft, viz. two 10-ton and two 5-ton on the main 
mast, four 10-ton and four 5-ton on the fore mast, four 5-ton 
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on each of the after posts, two 5-ton on each of the forward 
posts. ‘The cargo is worked by eleven 8-inch by 12-inch 
winches substantially fastened to the deck by girders. A 
large specially designed crane is also fitted on the forecastle 
head for working the stockless anchors when required. 

The coaling for the ship is done by means of large coaling 
hatches on the boat deck which extend to the bunkers and 
‘tween deck holds. Four steel derrick posts are fitted with 
two 3-ton steel tubular derricks attached to each for working 
the coal, power being supplied by the four 8-inch by 12-inch 
boat winches. 

LIFE SAVING EQUIPMENT 

Lifeboats worked by Welin’s patent davits are supplied 
with ample capacity to accommodate all persons on board 
should necessity arise. On the after end of the boat deck 
a number of these boats are stowed across the ship on a 
traversing cradle to enable their being shifted to either side 
of the vessel. 

MatIn PROPELLING MACHINERY 

Propulsion is by two sets of Parson’s double reduction 
geared turbines of the latest improved type, driving twin 
screws. Each set of turbines consists of one high pressure, 
one intermediate and one low pressure turbine coupled to 
the main shaft by means of double reduction gearing, com- 
pound astern turbines of the impulse reaction type being 
incorporated in the intermediate and low pressure casings. 

The propeller revolutions at full power will be about 
95 per minute, while the turbine revolutions will be 3,500 
per minute for the high pressure and intermediate turbines 
and 1,800 per minute for the low pressure turbines. 

The main condensers are suspended from the low pres- 
sure turbines and are designed for a high vacuum. 

Michell type main thrust blocks are provided. 
The twin propellers have bosses of cast iron with separate 

blades of manganese bronze. 
There are four double ended boilers of the cylindrical ma- 

rine type working at a pressure of 190 pounds per square 
inch. Each boiler has eight furnaces and the boilers aré 
designed for natural draft. 

The installation is supphed with high class auxiliary 
machinery and the whole of the machinery has been built 
to the requirements of the Board of Trade and Lloyd’s Reg- 
istry of Shipping under the supervision of Mr. Lee Wood, 
the company’s superintendent engineer. 

Aft on the main deck is the steering compartment with a 
large hand and steam steering gear supplied by Brown 
Brothers of Edinburgh. 

Marconi wireless is also fitted. 
The vessel is fitted with a large steam windlass and at the 

after end of the shelter deck are two powerful warping cap- 
stans and two special fairleads for working the ship when 
going through the Panama Canal. 

The whole ship is ventilated by natural methods assisted 
by high powered fans. 

Electric light is provided throughout the vessel, the in- 
stallation consisting of three 60 kilowatt 100 volt steam- 
driven dynamos. On the boat deck is a 33 kilowatt 100 volt 
paraffin-driven emergency dynamo, all to International Con- 
vention requirements. 

NEw SeErvIcE BEGINS Tuts Montu.—As one of the sev- 
eral developments among the various lines operating on the 
Atlantic, the Royal Mail Steam Packet Company will have its 
first eastbound sailing from New York early this month, when 
the Orbita sails for Liverpool. She will be followed by the 
Oropesa and Orduna. ‘These steamers have been plying on 
the South American service of the Royal Mail and will be re- 
fitted for the more temperate zones. 
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Salvage Motor Vessel Fritiof 
New Type of Motorship Built in Sweden for 

the Gothenburg Towing and Salvage Company 

POWERFUL Diesel motor driven salvage ship has 
lately been built by the Gotaverken, of Gothenburg, 

the biggest shipyard in Sweden, and handed over to its owners 
the Gothenburg ‘Towing and Salvage Company. 

In deciding upon Diesel propelling engines and Diesel- 
electric and electric-pneumatic auxiliary and salvage machin- 
ery, the owners took a bold step, as the Fritiof is equal to and 
probably superior in size and power to all existing steam 
driven salvage ships. 

One valuable advantage of Diesel power for a salvage 
vessel is that in all cases of emergency she is ready for instant 
start, with a minimum of stand by charges, instead of having 
to keep steam up with its continuous consumption of coal 
or oil fuel. In addition the cruising radius of the ship is 
three to five times as large, thus allowing her to remain operat- 

Fig. 2.—Swedish Salvage Ship Fritiof 

ing at the scene of a wreck for a much longer period with- 
out re-fueling. 

PRINCIPAL DIMENSIONS 

The principal dimensions of the Fritiof are as follows: 
Lang, Owners soccocondooccasanso00d 170 feet 
Wensth, between perpendiculars....... 156 feet 11 5/16 inches 
Byeeachdn, snolklal, ooacocc000c00eH00d0ne 34 feet 9 5/16 inches 
Depthimroldedhern sackicrets seas a: 18 feet 75% inches 
Draft, with 250 tons fuel and cargo. 13 feet 5 inches 
Horsepower, indicated................ 1,250 

Matin PROPELLING MACHINERY 

The Fritiof is a twin screw ship propelled by two four cycle 
Burmeister and Wain type Gotaverken-built Diesel engines, 
each with an output of 625 indicated horsepower from six 
cylinders 15.748-inch bore by 29.527-inch stroke at 150 
revolutions per minute. 

AUXILIARY MACHINERY 

In addition there are three 90 indicated horsepower Diesel 
engines coupled to electric generators which furnish current 
to the following electric motor-driven equipment: 

2—16 inch salvage pumps in the engine room 
3—8 inch portable salvage pumps 
2 portable plunger pumps 

The windlass, steering gear, two 5-ton winches and one 10- 
inch towing winch are steam driven and the  Tigging is de- 
signed for 10 tons lift. 

There are also three 8-inch motor driven portable salvage 
pumps and one 12-inch steam driven salvage pump, the total 
capacity of all the pumps being 6,000 tons per hour. 

GENERAL ARRANGEMENT 

The general arrangement of the machinery and accom- 
modations are illustrated by Fig. 1, the captain, spare room, 
mess room, galley and bath being located in a deck house 
amidships, the officers and crew under the deck forward and 
the divers and spare accommodation under the deck aft. 
There are good clear deck spaces for working the salving 
outfit anda ‘hold aft for a portable boiler and workshop, also 
a roomy hold forward. 

Not only the builders, Gotaverken, but also the owners are 
confident that this new ship will prove a success. The first 

Fig. 3.—Port Side of Engine Room, Looking Forward 

trip of the vessel, towing a 7,000-ton floating dock across 
the Baltic sea with a speed of 6 to 7 knots, showed that she 
was able to develop more power than anticipated. 

The Gothenburg Towing and Salvage Company has a fleet 
of 25 tugs and steamers up to 700 indicated horsepower in 
addition to lighters and pontoons for salvage work. With 
the new Diesel boat in commission the company will be fully 
able to meet all demands in the way of salvage work on the 
coasts of Scandinavia as well as further away. 

THE STEAMSHIP Mirzapore, which was launched recently 
from the Walker yard of Sir W. G. Armstrong Whit- 
worth & Company, Ltd., is one of the standard cargo 
vessels purchased from the Shipping Controller by the Pen- 
insular and Oriental Steam Navigation Company, Ltd. 

The principal dimensicns of the vessel are: 

feet 6 inches 
Bo OOH OO OC COO OOS S ee 55 feet 6 inches 

38 feet 11% inches 
6,700 tons 

Length between perpendiculars............. 
Breadth, molded 
IDkermilay Sovvonaksral “Gd docemoucdo.ddcoeb 4 samaber 
Gross tonnage ......... 

The vessel is of the single deck type with shelter deck, 
poop and forecastle having a cruiser stern and constructed 
on the Isherwood system. The propelling machinery consists 
of a set of geared turbines manufactured by the Parsons 
Marine Steam Turbine Company, Ltd. 



Fig. 1—S. S. Nelly Lasry 

Wine Steamers Nelly Lasry and Sidney Lasry 
4,000 Deadweight Ton Vessels Specially Designed to 
Meet the Requirements of the French Wine Trade 

of Uae: follows a description of the steamships Nelly 
Lasry and Sydney Lasry, specially designed and built 

for service in the French wine trade by The Burntisland 
Shipbuilding Company, Ltd., Burntisland, Fife, Scotland, to 
the account of Monsieur Joseph Lasry, of Oran and Paris. 

The vessels are of the two deck type, with machinery space 
amidships, and have been built under Lloyd’s special survey 
and classed 100 A-1*, also in accordance with French law. 

While special attention has been given to the structural 
arrangements with a view to the fabrication of parts and 
speedy construction, the height for holds and ’tween decks, 
built pillars, depth of beams and knees, etc., have been ar- 
ranged for the easy stowage of wine barrels in tiers. 

It will be observed from Fig. 2 that the number and loca- 
tion of the winches and derricks, together with large, clear 
hatchways, are such as to provide for quick loading and dis- 
charging of cargo. In order to leave the wells clear of all 
obstructions the winches, masts and derrick posts are ar- 
ranged on the poop, bridge and forecastle decks with fore 
and aft gangways fitted between these erections. This, to- 
gether with a system of deck cargo supports and wires, pro- 
vides a clear space for the stowage of wine barrels or other 
deck cargoes. 

There are two cargo holds and one tween decks forward of 
the machinery space and one large cargo hold, divided into 
two by a wooden bulkhead, and one ’tween decks aft. 

Four steel watertight bulkheads to the upper deck are 
provided and one steel watertight bulkhead to second deck 
dividing Nos. 1 and 2 holds. 

Water ballast is carried in the double bottom and peak 

tanks, with the exception of the engine room tank, which is 
arranged for fresh water only, and the boiler room tank, 
which is a dry tank. 

Tonnage openings are arranged in the after end bulkhead 
of the bridge, while the forecastle is permanently open, the 
bridge and forecastle *tween decks being thus exempt from 
tonnage measurement. 

There are four large cargo hatchways through the upper 
deck, each 27 feet long by 18 feet wide, with coamings 3 feet 
high and four hatchways of similar dimensions, but with angle 
coamings arranged in second deck. In addition, a trunked 
hatch 4 feet 6 inches long by 12 feet wide passes through the 
bridge deck and saloon house, and immediately below, in the 
upper and second decks, are additional hatches 6 feet 9 
inches long by 18 feet wide. 

Permanent coal bunkers are built at the port and starboard 
sides of the machinery space, and a coal chute is arranged 
through the boiler casing opening into the bridge ’tween decks, 
in which additional coal may be carried when necessary. The 
side bunkers are fed through bunker hatches 15 feet 6 inches 
long by 3 feet wide in the upper deck, with smaller hatches 
4 feet 3 inches long by 3 feet wide arranged immediately 
above on the bridge deck. 

ACCOMMODATIONS 

The saloon and owner’s cabin are arranged in a large steel 
deck house at the fore end of the bridge deck. On top of the 
saloon house is another house containing the captain’s day and 
night cabin, while above on the flying bridge there is a steel 
house containing the chart room and wheel house. 

o- 
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Flat Plate Heel 46%84't0.60 ‘at Ends. 
Seams I"fivets Butts "Rivets, Butts 
quadruple riveted fo treble rivetedat Ends. 

>| 4/2"). R 

B.Strake-65§'/a" A.Strake 65 ie" 

-- -6"" 3 2"x4 4"in Boiler 
vo ..Space. 54! 

22'S.R “K2/2"S.R 
» »  TopAngles B36" Manhole /8'/2" 

(dari opto “in Engine ee 
ace. 

In Boiler Space 44" End Hoors.38 Hanged 3" 
Tank Reverses 3/2""3 /2""36"in Holds 

B "  SI'"3%2"46"n BoilerSpace 
” 

Bracket Plate 34" 
in Boiler Space 44" 

_ Bracket Plate.34"| 
in BollerSpace 44’ || 

| 

lan hole 
B%12) 

| 322% 3 22'%S0"in Engine Space 
(Double under Engines) T 

LSXOROKOWOORS RO: 
Floor Shel Bars 312'"3 2" 36" 55%" 40 ford of HL 
Floor Vertical Bars 3""3'".34" All Fore and AF 
Skeleton Floors 36%34" Flanged 3" 44"in BoilerSpace 
Floor Shell Bars 7'"3'/2"*42'B A. 
Floor Reverse Bars 6'%32'v44" 54 "in Boiler Space 
Floor Vertical Bars 6"3/2""44"BA.§4"in Boiler Space 
Transom Floor.36%42" 

S6¢"Seam 
6 Seam Sh fe > Kk 

Lema LoN--L3s 5 N6'Searn 
BE Nie"fromt 

13 'ie"Length of Bottom Bar--~~=--------~------> 
Overall Length 18*/he" (Molded) ----------------------~ > 

SECTION AT BRACKET FLOORS 

5 %6"Seam 

Fig. 3.—Midship Section 




