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CHAPTTER 1
RAPID GROWTH OF U. S. ATRCRAFT PRODUCTION

The Adrerait Manufacturers Perform an Industeial Miracle—-Scope
of the Production Programe--Fxpanston of Plas and Other
Facilities Value of Lxperienced Management - Adequate
Supply of Warplanes Assured.

S othis i owritten in May, rogi, the increase o American

aireraft production under the national defense program is ree-

ognized by all informed persons to be an industrial miracle
and one destined to become a decisive factor in ultimately ending the
cataclvsmic struggle between democracy and totalitarianism.  From
2 041 warplanes in 1939 to 3.800 in 1gjo—the vear was three-fourths
over before American aircraft manufacturers received their quantity
orders—the number of machines produced has grown  steadily—
foageoin January, 1,216 in March and 1,427 in April, 1941, with a
rapid rate of acceleration promised from now on throughout the
emergency. The entire American program for aid to Great Dritain
and the defense of the Western Hemisphere has been based on what
those officials who have charge of it know the industry to be doing
and capable of doing in futurce. The program is as simple as it is
awful. It 1s to return the holocaust to those who set Hurope atlame,
to continue the destruction of totalitarianism where it breeds, until
the whole dirty mess is blown into oblivion and those who have dared
to wreck the peace of the world are themselves definitely chastened by
avenging fire. These last 12 months of totalitarian war have proved
conclusively that fire must be fought with fire, that only superior air
force strength, overwhelmingly superior strength, can bring a satis-
factory cnd to this conflict. So that is the gist of the program; on
analysis it means that the planes must be made available, which means
in turn that the American aircraft manufacturers must perform
that vital task, which now transcends in importance all other activities
concerned with flying. Dresident Franklin D. Roosevelt first made
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CHAPTER 11
THE U. S. ARMY AIR CORPS

Sceretary Stimson Transmits, as of UPotentially Protound Historieal
Signiticance’,  Assistant Secretary Johnson’s Report—NRecord
for Peaccetime Purchases of  Airplanes-—General \ruold
Desceribes Rapid  Expansion to Meet  International
Situation—Industry Responds o Unprecedented
Demands—Mounting Strength of The Air
Corps—The  “Flight  Strip”—:Achieve-
ments—Awards of Merit.

N old saving that history is the last man's idea of the truth

applies with equal foree to the statistics for 1940 dealing with

the United States Army Adr Corps. Under the biting lash of
stern necessity as wielded with ever-mounting tempo by the war in
Furope and elsewhere, the Air Corps strove manfully to meet the
changed and changing requirements of a situation unparalleled and,
m part at least, ungrasped.

As this is written at the end of March, 1941, the Air Corps faces
A world crisis in a state of flux. From a few hundred planes to
50,000 planes a vear,” from a few hundred newly-trained pilots to
0,000, then 12000, then possibly 30,000 a vear, was a dazzling
transition.

Described by Secretary of War Henry L. Stimson as of “poten-
tially profound historical significance,” the annual report for the fiscal
year ending June 30, 1940, presented by the then Assistant Sceretary
of War, Colonel louis Johnson, stated that “In the past 12 months
the War Department has made more progress toward providing our
military establishment with necessary arms and equipment than in any
similar period since the World War.”

Col. Johnson added: “Under the enlarged Air Corps program of
April 3, 1939, the number of airplanes contracted for amounted to
more than six times the average annual purchases of Army airplanes

31










































CHAPTER IV
AIR FORCES OF THE U. S. NAVY

Acting Seeretary Compton's Cominent- - The Nave's Prineiples of
Adreraft Operation Proved Sound by Fuaropean War - Rear Ad-
miral Towers Malies Comprehensive Report- -Operatons With
the Flect The Neutrality Patrol—\ctivities of the Squadrons
= Improved Performance - \viation Shore Stations— Ni-
val Reserve on Active Duty— \ppropriations—Increase
o Flving Hourss =How Manuiacturers Improved Eiii-
ciency of Planes, Fngines, Propellers and Accessories
Need Tor Continued  Fxperimentation—\wards
and Crtations.,

N his anmual veport for the fiscal vear 1040 the Acting Secretary
of the Navy Lewis Compton made this conmment:

UNaval aviation has undergone extension of operations and ac-
celeration of development as a result of the Kuropean war. The
results of aircraft operations in Furope have heen carefully studied
and the Jessons Jearned  relative to construction, armament, and
protection are being applied. Tt is gratifving to note that many oi the
major principles of aircraft operation, lu;];\" aco adopted by the L nited
States Navv, have been proven in the hostilites abroad. This .11:1.*
confirmed the opinion that United States naval aviation is organized
ona sound basis and that the large expansion required can I_K‘St
proceed along the present well-established lines. The shore establish-
ment development program was accelerated with emphasis ]?IZ.ICC(I on
arly completion of additional training facilities. The acquisition and
training of laree numbers of pilots are essential corollaries to the
increased Navy and are being actively pursued. The Naval Reserve
aviation bases throunghout the country have heen active in the procure-
ment of civilian applicants for pilot training and the climination train-
ing of those who meet other standards. These bases have also pro-
vided facilities for maintenance of flight proficiency of Naval
Reservists on inactive duty.”
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U. S. GOVERNMENT ACTIVITIES

Burear of  Foreien and Domestic Commerce—Civil Aeronautics
Ndminiziration- Civil Aecronactics Board- —Division of Aeronat-
tics o Library of Congress—Division of  Controls—Division

of International  Communications—Federal  Communications
Commission National \dvisory Committee for Aero-
nautics—National  Dureau of  Standards—Office  of
Production Management—U. S, Forest Service
UL S0 Public Health Service UL S0 Weather
Bureau

FARTAN all branches of the Federal Government dealing with
aviation in one way or another found their work becoming
more arduous and exacting under the 1mpetus of the national

defense program. Following are interesting details of their more im-
portant activities,

Bureau of Foreign and Domestic Commerce

All elements of the aeronautics industry are concerned with in-
formation from abroad. The functions of promoting the export trade
i acronautic products and the collection, preparation and dissemina-
tion of information on acronautics ahroad are charged to the Motive
Products Division of the Bureau of Foreign and Domestic Commerce.
In its foreign trade informational and promotive work, the Bureau
uses the facilities of the Foreign Service of the United States with
which the former Foreign Commerce Service was consolidated on
July 1. 1939. At home the work is done in cooperation with the many
district offices of the Dureau and cooperative oftices (in chambers of
commerce) in husiness centers; with the Aeronautical Chamber of
Commerce of America, the Air Transport \ssociation of America
and other acronautical organizations, public and private. Monthly
figures on acronautic cxports are contained in Statistical Statement
No. 2703 while general information on various phases of aeronautic
activitics abroad is cantained in a weekly publication “Foreign Com-

61












































































































CHAPTER VI
TRAINING AND EDUCATION

Thousands of Nmericans Volunteer for Air Foree Traming -
Program of the Nvrmy Air Corps and the Navy Bureau of
Aeronautics~- Magnitude of the Civilian Pilot Training
l'rogram-—2Achievement of the Industry in Train-

g New Fmplovees—N\ocational Training—

The Three Programs of the UL S, Othee
of Education—Work of the Schools.

HIo vast defense program made necessary the training of
scores of thousands of new workers to build warplanes: of
mechanics to maintain them, and of pilots to fly them.

The Army, the Navy and the Civil Acronautics Administration
were training the pilots; the Army, the Navy and other Government
agencies were trainmg the mechanics and some aireraft factory hands.
The aircraft industry was training the large majority of its factory
workers.

In June, 1940, as the Tull import of President Roosevelt's eall for
a 50,0(30—1)1:1110 air force was realized, the UL S0 Army Air Corps had
3.322 flying officers and 1.804 flving cadets—pilots working for their
wings.

About seven months later—in January, 1941 —the nwmber of flving
officers had been increased to 6,180 the number of cadets in training
to 7,000. The Air Corps in March, 1941, was aiming at an immediate
annual pilot training rate of 12,000 beginning on March 22 cadets
were being inducted at a rate designed to turn out these 12,000 flying
officers a year. But at that moment, new increases in the rate were
being planned. Farly in April, Congress was asked for, and granted,
funds to bring the annual rate of output of trained army pilots to
30,000 by November, 1942.

A’ tremendous organizational expansion and speeding up in pilot
training was effected by the Air Corps to make possible the vitally
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CHAPTER VII
AIR LINES OF THE UNITED STATES

[Record Growth ot Trathic—Incerease in Personnel—The Lines Dem-
onstrate Thenr Value in Navonal Defense—A\ Million Shipments
by Air Fxpress—1Pan American Nirways Expands Its Ser-
vices— Plans of American LExport Airlines—Develop-
ment of - Air Pick-up  Service-—Transcontinental
and Western Air Starts Stratoliner Opera-
tions—Activities of Other Lines.

T the beginning of 1941 the air transport system of the United
States had reached a record stage of development. The domes-
tic carriers alone had flown 108,800,430 revenue miles in 1940.
They had carried 2,727.820 revenue passengers as compared  to
1.717.090 the previous year. Seat miles had jumped to 1.797.329,431
and revenue passenger miles to 1,041,173.558. The revenue passenger
load Tactor was 37.93 per cent, the average pay passenger load 9.57
persons as compared to 16.32 average number of seats per plane in
the 338 transports in scervice on the domestic lines. Passenger
revenues totalled nearly $55.000,000, according to the Air Transport
Association.  The Civil Aeronautics Authority reported a total of
0,253 tons of express flown by the domestic lines in 1940, aggregat-
ing 3,400,485 express ton-miles. The mail ton-miles amounted to
10.500.000. To handle all that traffic the domestic lines employed
15.800 persons of whom 1,017 were first pilots and 893 co-pilots.
They operated over 39.740 miles of airways. Including foreign
operations, the air lines of the United States used more than
(6,000,000 gallons of gasoline.

Tmportance of the air line system in the national defense program
was demonstrated daily. A large part of the increasing traffic could
be traced to transport of Government officials and civilians working
on defense and the urgent need for the delivery of official and civilian
mail, as well as emergency supplies, in the shortest possible time.
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Six-year progress graph by calendar years.

Growth of Air Express

Started in 1927, air express gradually matured from an experiment
into a $3,000,000 husiness. ’rogressively, year by year, air express
shipments increased from 9,074 in 1931 to an all-time high of

1,078,189 in 1940.

Regularly scheduled airplanes of 17 domestic

lines and one international line transported 1,078,180 shipments in
1940, compared with 870,806 in 193¢, an increase of 23.81 per cent,
Tonnage was up to 3.830 tons in 1940 from 2,923 in 1939, an in-
crease of 31.01 per cent. (iross revenue increased 27.39 per cent, or
an average of cight cents for each air express shipment.

Payments to the air lines by the Railway Express Agency, which
h.zu.ldled everything other than flying the shipments between airport
cities, were up 27.2 per cent in 1940 over 1939. Air-rail shipments,
which either started or finished or both started and finished by rail,
t?taled 192,429 in 1940, an increase of 33.3 per cent over 1939.
(J_ross revenue of air-rail shipments advanced 40.2 per cent i 1910,
w1t.h an average revenue 73 cents higher than the shipments moving
entirely by air between the 269 airport cities in the United States.

Increased mileage of domestic airways and frequency of service
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and increased use of air express to speed national defense preparations
were among the factors. contributing to the all-time high totals. In
all. domestic air lines flew a daily average of 319,000 miles over
4++4.399 miles of airwavs

In addition to its domestic service, Railway Express Agency ex-
tended air express to and from 47 countries and colonies in the West
Indies, Central and South America, Alaska, the Pacitic Islands and the
Orrient because of its contract with Pan American Airwayvs. There
were 109,390 international air express shipments in 1940 compared to
70.338 11 1930, an increase of 37.9 per cent. Gross revenue for inter-
national air express was up 43.7 per cent in 1940, due in part to new
air routes and improved business with Tatin-America.

Frequency of plane departures and coordination of air and rail
services, together with lower rates and higher speed. contributed to
the mcreased utilization of air express in the first decade of service.
Between New York and Chicago at the end of 1940 there were &2
regularly  scheduled flights daily by three major air lines. This
afforded the company a wide range of routes over which to forward
its shipments, as well as a huge carrving capacity. Coordination
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of services hetween planes to airport cities and trains to off-airline
points extended the 44,399 miles of airway service to 230,000 miles
of rail service through the 23.000 offices of Railway Fxpress. About
30 per cent of all air express shipments cither started or finished or
both started and finished by rail or were carried part way by rail to
expedite their movement. In its coordinated air-rail service Railway
lixpress i 1940 utilized the services of 37,000 employees. Night
and day and holiday pick-up and delivery were accelerated Dy
11,300 motor vehicles. As a further concession to speed, Railway
Ixpress had an agreement with Western Union whereby hurry calls
to any Western Union office brought hoys—without extra charge
to the shipper—to pick up air express packages.

Profits duc to speed were an important incentive to the inereased
use of air express. Thousands of dollars in depreciation, rents and
taxes were saved by manufacturers and merchants in 1940 by reduc-
ing mventories and depending upon air express to make overnight
deliveries of goods from distant points.

_ New air express service included an all-cargo plane daily hv one
line from New York to Chicago and the inauguration by Railway
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Fxpress of a daily air cargo service on January 0. 1941, over the
2os-mile pick-up feeder route of AU American Aviation between
Pittsburgh and Williamsport, Pa. By that hook-up, 14 Pennsylvania
towns were geared into the nation-wide express service.

Adr express was important to national defense. Rush shipments
of machinery prevented bottlenecks in production.

Pan American Airways

Pan American Airwavs operated the main line of communication
between the United States and war-torn Kurope i 1940, started a
~secomd great aerial highway across the Pacific to Australasia, link-
mg the United States with its fourth most important commercial
market : and also established the first yvear-round regularly operated
airway joming the United States with Alaska. Air travel time be-
tween the aerial gateway of Miani and Buenos Nires was equalized
by way of both coasts of South America and reduced to three and a
half days. Into operation went one of the most important overland air-
wayvs ever established in the history of aviation : the “Cut-oft™ to Rio,
across the heart of Brazil, by which the airway flight mileage be-
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tween the United States and Rio de Janeiro was shortened by nearly
1,000 miles. thereby reducing the advantage of Furopean lines o
reaching important South American markets,

Pan American Airwavs during 1940, over the 6946 route miles
of its international airways system, flew 17,100,000 miles, carried
275,000 revenue passengers a total of 140000000 miles, attaining
new highs i all traffic categories—mail, passengers and  express.
Highlights of the vital transatlantic service were the stepping up of
schedules by 30 per cent: completion without incident of 173 ad-
ditional ocean crossings and a similar number of Dermuda shuttle
trips.

In addition to other difticulties, Pan American had to operate at
the beginning of 1940 under new neutrality rules, and carry on its
operations under wartime condiitons with no precedents to act as a
guide. The winter passed without incident and the Clippers carried
capacity transatlantic loads. Operating under the pressure of the war,
and without the customary aids for gathering information on weather,
the meteorological department was able to make forecasts which
necessitated no mid-flight turn-arounds, and contributed to the record
of allowing all Clipper crossings to he made “without incident.”

With the coming of spring 1940. the transatlantic service got down
to “normal operations”; the base was transferred from its winter
location in Baltimore to the new International Air Terminal at
[La Guardia Ficeld, New York. on March 31. 1940. With their new
base established and the approach of favorable flying weather, the
Clippers were able to settle down to a routine of shuttling hack and
forth across the Atlantic with their wartime loads of passengers
and mail. By May, 1940, with a year of experience in transatlantic
operation behind it and improved methods of overhaul and mainten-
ance, the line was able to increase its schedules by half by adding
another wecekly round trip. All three trips were flown on the so-called
“Southern” route, terminating at Lisbon. The “Northern™ route
had l_)ccn discontinued in the Fall of 1939 hecause of freezing wea-
ther n that arca. When the Neutrality Act became effective during
the winter, Foynes, Fire, was placed within the barred zone ond
operations on the “Northern™ route were moved to the “Southern”
route via Bermuda and Horta.

”In addition to important persons and refugees of all sorts, the
Chpp_ers carried to the war zonc substantial cargoes of Red Cross
supplies and serum. Mail loads had consistently mounted, and by the
end of .the year 3,000 to 4,000 pounds per trip were being carried in
cach direction, as compared to pre-war estimates of only a few
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hundred pounds. .\ record load of mail was carried on December 18
when the “Yankee Clipper™ set out for Europe with 13.402 pounds.
the higeest mail load ever carried by an airplane.

In 1940 almost a half million pounds of mail were carried across
the Atlantic by the Clippers and almost 2,000 passengers made the
shore-to-shore crossing, apart from those who used the big Boeing
fiving boats for a trip to Dermuda. Passenger miles amounted to
more than 13.000.000 and the Clippers flew more than a half million
plane miles in 1940 to bring their total mileage on the transatlantic
route past a million.

On the basis of experience gained through the 1939-1940 season,.
I"an American began preparations late in the Fall for the forthcoming
winter hy reconditioning the Clippers to give them more load-carry-
ing capacity. lingines were changed to give 30 additional horsepower
cach, giving the Clippers a total of 6,200 horsepower for take-oft.
More efficient gas-consumption characteristics were incorporated in
the engine change-over. larger propellers, 14 feet, 10 inches in
diameter, were installed. The “step’ on the hull was lengthened by
23 inches, to give improved take-off performance. Gasoline capacity
was increased from 3,200 to 5.400 gallons. \With these innovations
completed in the fleet, it was planned to omit Horta, the Azores. as
a refueling stop on eastbound trips. the Clipper being prepared to fly
the 3.119-mile trip non-stop hetween Dermuda and Lisbon on east-
hound flights.

Meanwhile, out on the Pacitic the giant Clippers winging their
wav to Ionolulu and to the Orient completed their fifth vear of
operation, and in 1940 flew 814,314 route miles, 319,967 mail ton miles
and 170,326 express ton miles. The 2846 passengers on  the
Orient route flew 9,510,467 passenger miles.

Noteworthy among the new services started by Pan American
in 1940 was that between the United States and Australasia. The
Australasian area ranks fourth in foreign trade with the United
States, and, being so far removed from both the United States and
ILurope geographically, the “down under™ nations gain a proportion-
ately large time-advantage through the speed of air transportation. Tt
applies to the whole area, for although the Clipper route does not ex-
tend to Australia, it does connect at Auckland, New Zealand, with a
British air route to Sydney. (Trans-Tasman Empire Airwavs).

A New Zealand route was surveyed as early as 1937 via Honolulu,
Kingman Reef, and Pago Pago. That route, however, was not placed
in aperation, and with the advent of the larger Boeing 314 flying
boats in 1939, a route by way of Honolulu, Canton Island and New
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Caledonia was laid out and surveys flown. The first flight with air
mail on the latter route was from July 12 to 24, 1940, for the round
trip. Service with passengers hegan on September i,

Owver this newly established four and a hali day. S8.ooco-mile air
route to New Zealand, the Clippers flew 193,155 route miles in the
six. months that this twice-monthly service was in operation: and
flew 57.380 mail ton miles, and 20,727 express ton miles. Passenger
service on this route hegan in September—the total for the rest of
the year was 330 passengers carried and 1,430,057 passenger miles
flown,

The unusual conditions in the Orient atfected all P'an American
operations on the Pacifie, especially the North Pacific operation to
Hong Kong. A\ new route beginning at Manila to bring Singapore
into the network was planned. The North Pacific Clippers would
proceed from Manila to Hong Kong one week and from Manila tao
Singapore the next, maintaining weekly transpacific service, hut with
the alternate flights west of Manila,

Since 1932, PPan American Airways, through its subsidiary,
Pacific Alaska Airways, maintained and increased its aerial network
throughout interior Alaska, and the connecting link with the capital
city of Juncau, 930 miles from the nearest United States point.
Survey flights for a connecting route hetween Juneau and Seattle,
Wash., had been made.

On July 12, 1940, the “Alaskan Clipper,” a Sikorsky S-328, made
the first commercial flight providing the long desired link, Regular
service on a twice weekly basis was maintained throughout the sum-
mer months and, when, with the advent of winter weather, flving
hoat operations were deemed fmpracticable, Douglas DC-3 equipment
was placed in operation to provide all-year-round service hetween
Juneau and Seattle, pending carly delivery of Tockheed Lodestar
transports to take over the service carly in 1911.

Still another striking innovation during the vear was the in-
auguration of new high-speed. over-the-weather air express services
from Miami across the Caribhean to Panama and through the West
Indies to Port of Spain and Belem, Brazil. Giant Bocing stratoliners
cleared another 2.500 passengers at Miami's municipal airport. On
July 1, the Pan American Airways Svstem made a major move to-
ward II}CI‘QHSC(] solidarity on the commercial air front of the Americas
by adding 50 per cent to its services between the United States and
Juenos Aires by way of both the castern and western coasts of
South America.

Into Pan American’s inter-American service went the new fleet
of over-the-weather ships, three of the world’s largest type of com-
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Hitle-kuown interior of Drazil (.300 miles from Belem to Rio, cutting
off a thousand miles from the former course. That cross-country
ronte brought the Brazilian capital from five davs 1o Jess than three
davs travel time from the United Statess made Duen Vires aceessthle
i less than fowr days by either coast. The Tong schednles swung mto
permanent action, three times weekly i bhoth divectioms, week inoand
week out. On December 120 1gq0, an additiomal sehedule was i
stituted between Rio and Duenos Aires, by owav of Porto Negre,
trade center on Drazil's South Atlantic coast, making four schedules
a1 week to the [United States from Duenos Aives by way of Rio de
Janeiro.

The fleet of flving boats and land planes of the Rastern sector
were then flying an averaze of 300,000 miles @omonth cqual to 13
round-the-world flights every 30 days. Total mileage flown during
1940 topped almost 4,000,000, which was 600,000 more than 1030,
Scheduled operations were carried on over 172235 miles of fully
cquipped airways, which include five ditfferent routes spanning the
Caribbean ; the South American ast Coast routes to Rio and Duenos
Alres: a West Indian local Tine: non-stop, express services {rom
Miami to the Canal Zone and Puerto Rico, and Trinidad to Belem,
Drazel; a branch route hetween Tlavana and Merida, Mexico.

Rio de Janeiro and Santiago de Chile were only three davs of
daylight flying from the United States. From Lima, from Guava-
quil, Itcuador, or from Belem, the air liners made the trip to the
United States in two days, while from Colombia or Venezuela, from
the West Indies, Guatemala or Mexico, the trip to the United States
was miade between hreakfast and dinnertime,

Gireatest recent advance i equipment and in providing passenger
comfort and remarkably swift service was the inauguration of high-
speed, through, express service with the Clippers “Comet.” “Rain-
how™ and “Tlying Cloud” [Boeing Stratoliners] which Pan Ameri-
can operated hetween the Panama Canal Zone and Miami to meet con-
nections with the South American West Coast and hetween Belem and
Miami to meet planes of the South American Ilast Coast. These
ultra-modern four-motored land planes, weighing 22-17 tons, cruised
at nearly 2oo miles an hour at levels avoiding the turbulence of sur-
face weather.

Scheduled for delivery carly in 1941 were six new super-Clippers
designated as Bocing 314\ flving boats. The new Clippers were of
the same basic design as those in service, but they were to have in-
creased horsepower and greater fuel capacity, with improvements
hrought about by the 15,000 hours of service experience in two years
with the six Bocing 314 Clippers. The new Boeings had a maximum
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@ non=stop range above that required Tor the 3400-n0le New York-
Lishon flight. Ttowas upon that range that American Fxport hased
plans for non-stop operation, thus avoiding the Az Cwhere weather
conditions might cause defay,

Flight crews were i tradning o many months, using the twin-
engine Consolidated on survey thights, and coordinating i thight
activities the work of the company’s own communications statt and
weather burean. As the New York-Lishon air line route paralleled
the route of the parent company's steamship service, American 1Nx-
port Lines, an air lines meteorologist wis assigned aboard cach ot the
company’s four transatlantic steamships (o take frequent dadly obser-
vations of weather aloft. Soundings obtaaned were radioed to the
(nited States Weather Dureau, and correlated for operations guid-
ance by the company’s weather hurcan mantained at Flovd Bennett
I1eld.

In Oxctober, 1940, after months ol carciul suudies and planning,
American Export Airlines tiled an application with CoNBL to estah-
lish service from New Orleans over a short-cut route 1o Cristobal,
Panama Canal Zone, via Central America and via Cuba. Survey
flights over the routes were started immediately with a nim-fm'm Crew
in the company’s twin-engine Consolidated 11\111*' hoat. The thghts
were conducted each month. Upper air flving weather (‘()Il(lltl(m.\,
observed at hali-hourly intervals on the hqh s were relayed to the
company's base at New Orleans Nirport. The flight hetween New
Orleans and Tavana was of particular interest in that two old and
famous cities were linked together for the first time by air and were
only three and one-half hours apart.

Prior to filing the application for the short-cut routes between
New Orleans and l’:m:mm, American l<xport Airlines negotiated for
the purchase of the network of local air lines throughout Central
America, Transportes Acrcos Centro Americanos (T ACAL). These
negotiations involved 100 per cent ownership of T.ALCAL by Ameri-
can [xport Airlines, subject to the approval of the Civil Aeronauties
Board. Under this plan T A.C.AUs complete network of atrports
and radio facilities, with 54 airplanes, maintenance hases, fueling sta-
tions and personnel would come under the American flag, the idea
being to benefit national defense as well as American commerce by
direct connections with the proposed short-cut route into New
Orleans. American Export Airlines made a fast demonstration flight
from Guatemala to New Orleans and return, using a T.ALC.A\L plane.
This flight was made in approximately five an one-half hours cach
way, and brought New Orleans a full busines: lav closer to Central
American countries than by existing routes.
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possible to handle heavier loads. The portable ground station was a
distinct mprovement, especially in facilitating operations from air-
ports, as it was not a flving hazard.

The Air Pick-up operations conducted hy Al ericin artracted
attention throughout the waorld, Other companices were planning the
establishment of similar service in different parts of the United
States, and mquirtes were received from o several Toreion countries.
Farly m 19410 AL American announced plans {or seven new rontes
m New Fngland and adjacent arcas in New York, New Jersey and
Pennsylvania,

American Airlines

American Airlines in 1940 carried its 3,000.000th passenger. The
rapid growth of air transportation is reflected in the fact that it took
American Airlines approximately ten vears to carry its first milhon
passengers, two vears and seven months to carry its second million,
and a little more than a vear to carry its third nillion. The company.
operating from coast to coast, carricd 870,030 revenue passengers in
1940, compared with 541,737 the previous yvear. This means that
311,740,089 revenue passenger miles were flown by American in
1940, whereas in 1939 the figure was 207.300.215. The 1940 statis-
tics marked @ new record for travel over an air transport system in a
single year. Part of the inerease in passengers carried in 1040 was
due to a record-hreaking winter vacation season in the Sun Country
and California. Decause of conditions abroad and other reasons, “Sce
America First” hecame the travel slogan. American Airlines inaugu-
rated ats fifth transcontinental round-trip flicht in September. Tt
increased to five the number of Flagship fligchts daily each way over
the Southern Transcontinental Route between T.os Angeles and New
York., TFigures compiled in December showed that American Air-
lines flew 77.005 scheduled miles every 24 hours, of which 35.044 or
15.6 per cent were night flving, During 1940 American accepted de-
livery on 32 new Flagships of the Douglas DC-3 2r1-passenger day
ships and DST (Skysleeper) tvpes. Dy the end of the vear the com-
pany operated 6 ships, including 61 DC-3"s, 15 DST's, 5 DC-2's,
and 3 Stinson Reliant route survey and pilot training plancs.

Canadian Colonial Airways

Canadian Colonial Airways in 1940 established a new base at
ILaGuardia Ticld, New York, and spent $300,000 on line expansion.
The regular cquipment included six Douglas DC-3 transports. The
routes provided service for New York, Albany, Burlington and Mont-
real, with additional seasonal service to St. Jovite, famous resort,
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nel totalled 1,046, representing an mercase ol 41 per cent over 1930,
Average age of personnel was 30 vears. Company pavroll Tor 1040
WS SO0, 170, an inercise of 5 per cent over 100 Revenue pas-
senger miles flown in 1ggo totalled 128,132,330, 4 crease of 34 per
cent. Plane miles totalled 1001710 2010, an increase of 43 per cent. Reve-
enue passengers carried were 340,303, d4n nervase o1 30 per cent over
passenger volume of 19390 The company operated 30 Douglas trans-
ports and three Stunson Reliant mstrument-tramig planes,

Mid-Continent Airlines

AMid-Continent Airlines in 1940 expanded personnel more than 100
per cent, brought about by new routes, Revenue passenger miles Tor
1940 increased to almost six and a halt million and the vear ended with
740,004 miles flown. Passenger traffic increased to 23,8210 Air
express stood at the record high of 54885 pounds. .\ new fleet of
[Lockheed Lodestar 1g-passenger transports was purchased to sup-
plement the 1o-passenger Lockheed [lectra atreraft already i service,
A Civil Aceronautics Doard examiner’s report reconmmmended that Mid-
Continent Airlines be awarded a new route from St Louts 1o Min-
neapolis via Ottumwa, Ta., Des Momes, i and Rochester, Minn,
with an extension from Des Momes, fa, to Kansas City, Mo, On
May 3. 1940, the first night operations over the northern division of
the Gireat Plams route were started. The company was granted a certi-
ficate of convenience and necessity to operate the new Dismarcek 1o
Miot, N. Do extension, a 1o3-mile airway north to North Dakota’s
leading trade center, a gateway to Canadi

Northwest Airlines

Northwest Airlines in 1940 placed 2r-passenger Douglas planes
in service on all flights over its transcontinental line and on the run
between Spokane and Portland. A new line was opened to Duluth,
Minn. Passenger revenues increased 62.41 per cent over 1939, 2\
total of 37,089 more passengers were carried during the year, making
a total of 111,608 revenue passengers in 1940, The inerease i pas-
sengers carried was more than 50 per cent for the year. Passenger
revenue miles totalled 39,787,040 as compared to 34,749,240 in 1930.
Ihe line carried 2,293,121 pounds of air mail and 15,211 pounds
of air express in 1940.

Pennsylvania-Central Airlines
Pennsylvania-Central Airlines reported a 109 per cent increase in
net income for the fivst eleven months of 1ggo  er the corresponding
period for 1939, a 72 per cent gain in revenue passenger traftic in 1940
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company had 723 persons on its pavroll. Air hostess service was in-
troduced. Over 6o young ladies graduated from PCA's Air Hostess
School at Detroit, and 36 hostesses were on the In carly ino1g41. On
November 1, 1940, Pennsylvania-Central startec new zoo0-mile air
route through the south from Noriolk, Va. to Knoxviile, Tenn.,
opening up a vital new artery in the nation’s air line network. Serving
Rocky Mount, Raleigh, Greenshoro-High Point, Hickory and Ashe-
ville-Hendersonville, all of North Carolina, as intermediate points,
the new route was at once a tremendous mprovement in transporta-
tion facilities and an important agency for handling air mail and air
express for the arca. Another new route was the Grand Rapids-Tra-
verse City link, providing a through air service from Chicago to upper
Michigan.

Transcontinental & Western Air

Transcontinental and Western A\ir in 1940 recorded  the most
remarkable growth in its history. Passcengers, air mail and air express
reached all-time highs. One of the important contributing factors
was the inauguration of service by four-engine Bocing Stratoliner
schedules.  Five of the 33-passenger ships were purchased.  They
opened a new cra in domestic air line transportation by innovating a
system of flying “above the weather™. The transports were cquipped
with “pressurized’” cabins so that passengers could enjoy low level
comiorts of Dbreathing while flying three and four miles above the
carth. The Bocing Stratoliners were the only ships of this size and
type operated by any domestic line, and they were designed to pro-
vide the fastest transcontinental schedules, as well as the swiftest
Chicago-New York service.

To handle the many additional schedules mstituted in 1940, TAVA
mereased personnel from 1,500 to 2,800. Passengers carried advanced
59 per cent over 1939, Iixpress and mail showed a 67 per cent and 46
per cent increase, respectively. FEmphasis on personalized passenger
service was mtensified. "TWA installed its own kitchens at New York,
Chicago and Pittshurgh, and these food units, together with caterers at
other online points, served approximately 400,000 hot meals.

An improved reservation and communication systenm was set up.
A center for one of the largest air line teletype systems in the world
was ecstablished in Dayton, )., to speed the transmission of nearly
3,000,000 words a month. As many as 800 messages an hour were
handled.

New schedules  were added to take care of passenger demands,
and Marquette Airlines, which operated from St. Louis to Detroit,
via Cincinnati and Dayton, was purchased and absorbed into the















CHAPTIER V1T
PRIVATE FLYING

Increase in Pilots and Planes—Problems Incident to the Defense
Program—XNew  Uses for Civil Aircraft—New Record for
Safety—Development of Cross-country Flying by Private
Owners—=Sales  Promotion Efforts by Light Plane
Manufacturers.

RIVATE flying enjoyed a new surge of popularity in 1940 and

even World War II, which in early 1941 beclouded with uncer-

tainty the future of almost all normal human endeavor, had a sil-
ver lining for this important branch of aviation. The silver lining was
the assurance that out of the holocaust there was certain to rise a
full, new generation of airmen, trained as military pilots during the
emergency, who, with the coming of peace, were forescen as eager to
continue flying—for business or pleasure. Some authorities predicted
that the new flyers would number hundreds of thousands; Govern-
ment figures showed there would be more than 100,000 rated pilots
in the United States by July 1941. Aviation experts forecast that, as
the functions of private flying multiplied, those 100,000 pilots, and
the thousands expected to follow them through flight training courses,
would lift private flying to a new, proud status in the general transpor-
tation scheme.

Tull scope of private flying’s potentialities became evident in 1940
as scores of new functions were successfully performed in light and
medium weight planes. This newly-discovered utility, plus a gener-
ally-heightened interest in the art of flying on the part of the public,
was convincingly reflected in Government statistics relating to num-
bers of new pilots and aircraft. .

Licensed pilots increased by 31,849 during the year, rising from
31,264 on January I, 1940, to 63,113 on January I, 1941, a percentage
increase of 101.9. Of the January I, 1941, total, about 75 per cent
were termed private pilots and about six per cent solo pilots. It was
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CHAPTER IX

MISCELLANEOUS ACTIVITIES

Acronautical Chamber of Commerce of America—Air Transport
Association of America—Aircraft Owners and Pilots Associa-
tion—Institute of the Aeronautical Sciences—Nanufacturers
Aircraft Association— National Aeronautic Association—
National Intercollegiate Ilying Club—The Soaring So-
ciety of America—>Society of Automotive Engineers.

CTIVITILES of the more important national aviation associa-
tions were aimed at two objectives as the national defense pro-
gram claimed increasing attention in 1940. The first

objective was to contribute to the defense program in every way
possible ; and the second was to conserve the great gains made in pri-
vate and commercial flying against the day when a world once again
at peace should find itself more than ever before in need of the flving
machine for peaceful uses.

Aceronautical Chamber of Commerce of America

As the 2r1-year old trade association for the aircraft manufactur-
ing industry in the United States, the Aeronautical Chamber of Com-
merce of America was the industry’s spokesman and its intermediary
in bringing about either a definite solution or, at ieast, clarification
of the rapidly increasing number of problems cast up by the national
defense program. The Chamber membership at the beginning of 1941
included the airplane and aircraft engine companies as well as the
major accessories manufacturers. Representing the group opinion
and conclusions of the industry as developed by committee meetings
on all important matters, the Chamber followed closely the legislative
developments in Congress, which remained in almost continuous ses-
sion after the devolopments in Europe made apparent the fact that
the United States was confronted with an emergency which required
the utmost in preparedness for defense. On request of the various
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relations with non-member patent owners. Submissions of outstand-
ing developments by all inventors in the field of aviation were given
careful consideration and kept on file to be readily available in case of
inquiry. Some inventors filed complete data such as blueprints, photo-
graphs and experimental and test records in regard to their patented
inventions, so as to be assured that the .\ssociation members would
have some indication of the real nature of constructive improvements
offered for purchase or license. At the same time, no submission of a
confidential nature was solicited or received from others than mem-
bers of the Association.

A further important service rendered in conncction with non-mem-
ber patent owners has been the substitution of friendly arbitration
proceedings for costly court litigation. Accordingly, as in the case of
the elimination of patent litigation between members as a result of the
operation of the Cross-License Agreement, the Association succeeded
in establishing a somewhat similar service with non-member patent
owners who wished to make worthwhile inventions available to the
aircraft industry.

It is interesting to note that as a direct effect of operations under
the Cross-License Agreement, there was no price fixing within the
aircraft industry, no regulation or control of markets, nor any other
restriction in regard to the sale of products. Patents of lesser con-
sequence which might have been grouped for the purpose of control-
ling certain aspects of the manufacturing processes were licensed free
of_ charge, while inventions of a more basic character which otherwise
might have bcven held by individual companies to dominate the in-
dustry or withheld for the purpose of preventing competition, were
made available at rates of royalty which permitted unlimited use by
every member of the Association of all inventions coming within the
operation of the Agreement. At no time since the Association plan
was adopted more than 24 years ago was the practicability and impor-
tance of the Cross-License Agreement more generally recognized than
during the national defense program.

National Aeronautic Association

The National Aeronautic Association was the American represent-
ative of the Federation Aeronautique Internationale, and the govern-
ing body for all sporting aviation in the United States. The new
N. A. A. made rapid strides in 1940 following its reorganization. In
the development of its America First in the Air Program, N. A. A,
Chapters were revitalized and outstanding aviation leaders brought
to the directorate. National Aeronautic Association activities were
coordinated by its National Headquarters located in Washington,



MISCELLANLEOUS ACTIVITIES 177

D. C., and carried out by local Chapters and National and State Coun-
cils. Through the formation of State Councils prominent State-wide
set-ups were established under the N.A.A. banner to promote, pub-
licize and service all phases of aviation activity. Membership was
available to all Americans desiring to take part in the program. Pub-
lications of the National Aeronautic Association were its monthly
magazine, “National Aeronautics” and its weekly “\Washington
Newsletter.™

National Intercollegiate Flying Club

The National Intercollegiate Flying Club, a division of the Na-
tional Aeronautic Association, was organized in 1934 to promote and
advance collegiate flying. An annual Intercollegiate IFlying Confer-
ence was held each spring, and later in the year the National Inter-
collegiate Air Meet attracted contestants from every part of the
United States. The location and events of the annual air meet were
decided by delegates to the annual conference. Regional and sectional
air meets also were sponsored by the club. Through these contests,
and the exchange of club ideas and by other group activities, the
N.L.F.C. acted to publicize and promote college flying. There were
more than 60 college flying clubs affiliated with the N.LLF.C. in 1940,
totaling more than 1,300 persons. The Loening Intercollegiate Trophy
was presented to the Purdue University Flying Club in 1940. Award
of the trophy was based on general club activity during the curricular
year and on points won during the annual intercollegiate air meet. The
Sixth Annual Air Meet was held at Lock Haven, Pa., July 20-22,
1940. Thirteen colleges participated.

Society of Automotive Engineers

A large number of the 7,000 members of the Society of Automo-
tive Engineers were associated directly or indirectly with the aircraft
industry. Fifty-five aircraft papers, covering a wide variety of per-
tinent aviation subjects, were delivered before S.AIE. National and
Section meetings during 1940. With national defense on the upswing,
many sessions of S.A.E. military meetings were devoted specifically
to aircraft problems. The “S.A.LL. Journal,” ofhcial organ of the
Society, steadily increased its schedule of aircraft articles for publica-
tion. The S.A.E. had 33 years of standardization experience in all
automotive fields. When the need for and possibilities of important
aeronatitical standardization appeared, the S.AE. extended its worlk
in this quarter and engaged in national defense standardization work
under assignment from the Office of Production Management.






CHAPTER X
AIRPORTS AND AIRWAYS

Inerease in Number of Landing Places—Congressional Appropria-
tions for New Airport Program—The T'ederal Policy—Need
for More Airports for Defense and Postwar Civil Flying—
The Federal Airways System—New York the Busiest
Air Terminal—C.A.A. Expansion Program—

New Radio Facilities.

ON January 1, 1941, there were 2,050 airports. landing fields

and seaplane bases in the United States and Alaska, an in-
crease of 205 over the figure registered on January 1, 1940.
The total included 788 municipal and 496 commercial airports, 289
Civil Aeronautics Administration intermediate fields, 507 auxiliary
fields, 21 Naval Air Stations, 69 Army fields, and 161 miscellaneous
Government, private and State airports and landing areas. Of these,
776 were either fully or partially lighted for night flying. Seaplane
mooring floats, coustructed under a joint program of the Civil Aero-
nautics Administration and the National Youth Administration, ac-
counted for a large percentage of the increase in landing facilities.
On January 1. 1940, there were 171 bases and anchorages available
for use, including those of the Army, Navy, Coast Guard and Marine
Corps. A year later there were 325, of which 15 were equipped for
operations after dark. Six States and the Territory of Alaska each
had more than 100 fields and airports, as follows: California 174
Texas 146; Pennsylvania 107; Florida 122; Michigan 116; Ohio 105
and Alaska 129.
By far the most important development in the airport picture was
a Congressional appropriation of $40,000,000 for construction and
improvement of airports. Originally $80,000,000 was requested, which
would have started the first phase of the long-range airport plan on
which the C.A.A. had been working for some time. As finally ap-
proved, the bill limited construction to 250 sites of national defensc
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CHAPTER XI
THE AIRCRAFT MANUFACTURING INDUSTRY

The Industry’s FFull-out Effort for National Defense—Work of the
Individual Manufacturers—Iixpansion of Plant Facilities and
Personnel-—New Planes, Iingines and Accessories.

ASTERY in the air, with all its military and economic

implications, is coming into being in direct proportion to

the accelerated technical progress reflected by the refine-
ments in aerodynamic and structural design in American-made air-
planes. Competition, whether between rival powers or manufacturers,
will always serve to stimulate technical progress. The manufacturers
turn to research laboratories in their efforts to speed their product
to new degrees of higher performance. Technical progress which
may materially affect present and future aircraft designs is being ex-
emplified in the development work on a variety of major subjects.
For example, the laminar flow wing is being developed, more atten-
tion is given to surface finish, and spot welding and flush riveting are
being utilized on an increasingly large scale. High-lift wing devices
are being perfected to compensate for the effects of high wing loading
on landing and take-off characteristics. Wing loadings of more than
30 pounds per square foot are now commonplace, and the future
doubtless will see this figure materially increased.

Cooling drag has been reduced as the fundamental principles of
fluid mechanics have been applied to aircooled engine installations.
Considerable thought has been devoted to the possibility of utilizing
engine exhaust to obtain thrust through the use of properly designed
jets. IEngine power continues to increase as refinements are made in
combustion chamber design, cooling, carburetion and aircraft fuels—
and these improvements have been made at no sacrifice in reliability
or economy in operation. In line with efforts to maintain engine power
in rarefied air at high altitudes. two types of superchargers are em-
ployed currently. One type is geared directly to and is an integral
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THE AERONCA MODEL T

ith a choice of Continental, Franklin or

This two-place trainer is offered w
ange from 350 h.p. to 65 h.p.

Lycoming engines, with a r

Beech Aircraft Corporation, Wichita, Kans., undertook a major
program of expansion during 1940, wllil‘e continuing the manufacture
of its single-engine biplane and twin-engine monoplane Beecherafts in
record-breaking quantities. At a cost exceeding $1,800,000, pro-
duction area was increased by May, 1041, from 125,000 sq. ft. to 550,-
000 sq. ft. and personnel from 780 to 5,500 e{nployees. The output
scheduled represented about a 1,000 per cent increase over the past
rate. At the end of 1940, construction work was nearly completed ;
300,000 sq. ft. of floor space were in use, and 2,500 persons were em-
ployed. The expansion was made necessary by orders from the U. S.
Army Air Corps and Navy Durcau of Aeronautics totalling more
than $24,000,000 for trainers and personnel transports.

Manufacture of the Beecheraft EryB, Fr7D, and D17 series of
biplanes was continued during 1g40. Distinguished by their negative
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THE AERONCA SUPER CHIEF

A two-place plane for the private owner powered with either a Continental or
Lycoming 65 h.p. engine.

wing stagger, retractable landing gear and tail wheel, low wing load-
ing, and high speed, all those models were closed 5-place biplanes
with a 32-t. wing span, height 8 ft.. and overall length approximately
26 ft. The L1713 Beecheraft, powered with a 283 h.p. Jacobs enginé
had a gross weight of 3.390 Ibs. and a stated cruising speed of 177
m.p.h. The stated cruising speed of the Fi17D Beecheraft, which used
a 330 h.p. Jacobs engine, was 182 m.p.h. and its gross weight was
3,590 lbs. Three models, all with a gross weight of 4.250 Ibs., com-
prised the D17 series. The D17R Beechcraft, equipped with a 450 h.p.
Wright Whirlwind engine, and the D17S Beecheraft, which used a
450 h.p. Pratt & Whitney Wasp Junior engine, had stated cruising
speeds of 202 m.p.h. The D17A Beecheraft, designed for maximum
range or load-carrying capacity, used a 350 h.p. Wright Whirlwind
engine to attain a stated cruising speed of 170 m.p.h.

Commercial and military versious of the all-metal twin-engine
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THE BABCOCK LC-13-A

A two-place plane powered with a choice of 120 h.p. or 130 h.p. engine.

series 18 Beechcraft monoplane were produced in substantial quanti-
ties. All models of this series had a span of 47 t. 8 in., a height of
9 ft. 5 in., and an overall length of 34 ft. 3 in. The model 18A Beech-
craft was approved for an increase in gross weight from 7,200 to
7,500 lbs., with an increase in empty weight from 4,656 lbs. to 4,670
Ibs. It used two 350 h.p. Wright Whirlwind engines to attain a stated
cruising speed of 200 m.p.h. The 18R and 18S models, powered with
two 450 h.p. Wright Whirlwind and two Pratt & Whitney Wasp
Junior 430 h.p. engines respectively, had a gross weight of 7,500 Ibs.
and a stated cruising speed of 220 m.p.h. Military versions of these
models were designed for service overloads up to a gross weight of
8,489 lbs., and were produced in various types, equipped for personnel
transport, high-altitude photography, special observation, advanced
training and tactical use. Several commercial model 18A Beechcrafts
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BEECHCRAFT 18

A twin-engine transport for from six to 1o persons, with a choice j

. . . 0 power pl
among Jacobs, Pratt & Whitney or Wright engines, plants

required by the Government under the defense program. Commercial
sales were continued, however, subject to Government priorities,

A new speed record for regular NC-licensed commercial aircraft
was established on January 6, 1940, in the Macfadden Cross-country
race by the Beech Aircraft Corporation’s 18S twin-engine monoplane.
Piloted by Walter H. Beech and H. C. Rankin, the Beechcraft covered
1,084 miles non-stop from St. Louis to Miami at an officially timed
average speed of 234.097 m.p.h. Its two Wasp Junior engines were
operated at approximately 62}% per cent of their rated 450 h.p. A
total of 114 gts. of oil and 208 gals. of fuel was consumed in the fast
run, unofficially establishing an economy record, speed and distance
considered, for aircraft of this type. Other Beechcrafts, of single and
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twin-engine type. took 3rd, ith, sth, 6th, 7th, and gth prizes in the
1940 Macfadden race. On January g, 1940. the 185 Beechcraft
which won the Macfadden race was the sole entrant in the Congress
Cup Race. It covered the 233 miles from Miami to Havana in 59 min.
and 23 seconds, setting a new speed record between those points.
A\ new altitude record for the Antarctic regions also was established
on March 9. 1940, by a D17\ Beechcraft biplane attached to the
Snow Cruiser unit of the U. S. Antarctic Iixpedition, according to a
report from the Expedition’s west base at the Ross Ice Barrier. Pi-
loted by Technical Sergeant T. A. Petras, U. S. Marine Corps. the
Beecheraft took off for a cosmic ray observation flight, carrying an
observer and the necessary scientific instruments for registering the
radiation of the cosmic rays. The dispatch from the IExpedition
stated : At an altitude of 21,0350 feet above Little America. the Beech-
craft was still climbing but, as the temperature was then 45 degrees
helow zero, Petras decided to descend. As far as we are able to de-
termine from past records. the altitude reached surpasses any past
performance in the Antarctic by several thousands of feet.”

Bell Aircraft Corporation of Buftalo. N. Y., having delivered the
last of an order of YFM-1A Airacuda twin-engine multi-seater
fighter planes to the U. S. Army Air Corps, rearranged and re-
equipped its plant for the exclusive volume production of the Aira-
cobra, single-cngine, single-seat interceptor fighter for the Armv Air
Corps and the British Royal Air Force. The entire plant was staffed.
manned and geared for this type airplane and at the beginning of 1941,
Dell had completed 33 P-39s. as they were known in the Army. Eight
were ahead of schedule. With orders on its books for approximately
1.6oo Airacobra fighters. totaling more than $60.000.000, this 54
vear-old company expanded the floor space already occupied in the
massive Elmwood Avenue building in Buffalo from 250,000 sq. ft. to
450,000 sq. ft., and then was obliged to take steps for an additional
plant nearby. Inasmuch as the IElmwood Avenue plant was not in
close proximity to the Buffalo Municipal Airport, or any other suitable
fiving field on the Niagara Frontier, to accelerate Army Air Corps
flv-away deliveries an assembly plant was established on the edge of
the Niagara Falls Airport. Ground was broken in October and the
plant was scheduled for occupancy in April, 1941. Tt was a rectangu-
lar building 600 by 400 {t. Provision was made for the assembling in
that plant of Army Air Corps P-39s. All fabrication took place at
the Elmwood Avenue Plant, and there the British ships were boxed
for export. Parts were trucked to Niagara Falls for assembly and fly-
away deliveries to the U. S. Army.

To undertake the program of constructing 1,600 pursuit planes,
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BELLANCA CRUISAIR

Available with either a Ken-Royce 9o h.p. or a Franklin 120 h.p. engine, this plane
for the private flyer carries three.

commercial plane included slotted wing flaps, shock mounted instru-
ment panel, hydraulically mounted tail wheel, plastic construction of
wing ribs and application of plastic finish to wing panels. Bellanca
also developed the T14-14 trainer with a 130 h.p. 6-cyl. Franklin
engine, its wing panels identical to those of the Cruisair. The com-
pany was engaged in subcontract work on defense orders.

Boeing Aircraft Company, Seattle, Wash., produced its four-
engine Flying Fortresses for the U. S. Army Air Corps at a rapidly
increasing rate. New factory additions and “additions-to-the-addi-
tions” were being erected almost continuously at the Seattle plant, in
preparation for still larger production. In step with the defense pro-
gram, the company’s floor area was nearly doubled during 1940, from
765,000 sq. ft. to 1,430,000 sq. ft.; and early in 1941, a second and still
larger expansion program was under way to increase the floor space
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THE BOEING 314

Pan American Clipper ship for ocean passenger service, powered by
Wright Cyclone engines.

four 1,500 h.p.
to a new total of 2,400,000 sq. ft. The scene of all this expansion was
Boeing Plant No. 2, center of Flying IFortress production. That fac‘—
tory unit was begun in 1936 when a long-range plant development
program was laid out, based on the large four-engine planes which
Boeing was then introducing. The initial units of the plant that were
erected in 1936 and 1937 totalled 106,000 sq. {t. of floor space, and
featured large unobstructed working areas. The 666,000 sq. ft. addi-
tion started in June, 1940, dwarfed this original structure: but the
huge addition was hardly completed when defense requirements made
further expansion necessary. and the company immediately began
work on the second expansion, comprising nearly 1,000,000 sq.bft.
additional area. The first expansion was accomplished in go days.
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THE BOEING STRATOLINER

A 38-place transport for substratosphere operations. It is powered by four Wright
Cyclone engines of 1,100 h.p. each.

ft., and maximum range of 3,500 mi. The engines were four 1,200
h.p. Wright Cyclones equipped with exhaust-driven turbo-super-
chargers for peak performance at high altitudes. Wing span was
103 ft., 9 in., overall length 67 ft., 10 in.. overall height 15 ft., 4 in.,
and maximum gross weight 47,500 Ibs.
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In the commercial field. Boeing produced the new Model 307 and
307-13 g-engine Stratoliners, three of which were delivered to Pan
American Airways early in 1940 for inter-continental service to Rio
de Janeiro, and five to Transcontinental & Western Alr, for transcon-
tinental service. The mtroduction of the new transports was consid-
cred a significant new turning point in commercial aviation. The
T W A planes were the hrst j-engine air liners to be operated
regularly on any domestic line, and marked the beginning of the antic-
ipated swing to j4-engine equipment in the nation's overland air
transportation. The Stratoliners, moreover, were the world’s first
transport airplanes incorporating an altitude-conditioning system for
comfortable over-weather flight at high altitudes. Their automatic
cabin-supercharging system maintained comfortable low-altitude
atmospheric conditions for passengers and crew during upper level
flight, at altitudes of 14,000 to 20.000 ft. Theyv marked a distinct
step-up in the size of domestic transport airplanes. They carried
33 passengers and a crew of 3, as compared with the 21 passengers
and crew of 3 customary in former transports. Their travel accom-
modations were increased proportionately in spaciousness and luxuri-
ousness. The Stratoliner was an all-metal low-wing monoplane, its
body designed in the form of an elongated ‘“‘tear-drop,” completely
streamlined, and perfectly circular in cross-sections from nose to tail.
The body diameter was 1114 ft., giving the cabin a width slightly
greater than that of a modern streamliner railway train. The overall
length was 74 ft., 4 in., wing span 107 {t.. 3 in., overall height 20 ft.,
9Y4 in. Weight empty was 30,000 lbs., gross weight 45,000 Ibs. Night
accommodations were provided for 23 passengers, with 16 upper and
lower Dberths plus 9 individual reclining chairs. Iiquipped with four
1,100 h.p. Wright GR-1820-Gi1o5A Cyclones, the Stratoliner had a
high speed of 250 m.p.h., and a cruising speed of 222 m.p.h. Take-off
distance was 927 ft., rate of climb with 4 engines. 1,200 ft. per min-
ute ; with 3 engines, 600 ft. per minute ; and with 2 engines, 113 ft. per
minute. Service ceiling was 24.000 {t. with 4 engines, 18.350 ft. with
3, and 7,950 ft. with 2 cengines. The maximum range with reduced
payload (17 passengers and baggage) was 2,340 miles.

The first of a fleet of 6 new Boeing 314 type Clippers ordered by
Pan American Airways was completed early in 1941 and all 6 were
delivered several months ahead of schedule. These new 42-ton trans-
occanic flying boats were similar to the 6 Boeing Model 314 Clippers
which Pan American placed in service over the Atlantic and Pacific
in 1939. The new ships, however, incorporated several new features,
including a new engine-propeller combination, increased fuel capac-
ity and innovations in interior arrangement and decoraton. The power
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plants of the new ships were 4 \Wright Cyclone 14's, with 1,600 h.p.
available for take-off instead of the 1.500 h.p. per engine in the original
3I4’s, and with improved specific fuel consumption. The Hamilton
Standard propellers were larger i diameter than those of the prev-
ious ships, and incorporated an improved blade design. The built-in
fuel tanks in the hydro-stabilizers were enlarged—without increasing
the overall size of the hydro-stabilizers—to hold an additional 1,200
gals. of gasoline, or a total capacity of 5,400 gals. These changes
meant mproved performance, including quicker take-off, greater
carrying capacity and an increase of maximum cruising range to more
than 4,000 mi. The range and performance of the original fleet of
Loeing Clippers in Pan American’s service were being similarly in-
creased by making the same changes in their fuel tankage and power
plants.

Brewster Acronautical Corporation, Long Island City, N. Y.,
carried on a large expansion program to provide space for de-
fense orders. With 185,000 sq. {t. of floor space in the Long Island
City plant, Brewster on May 16, 1940, leased the new hangar at
Newark Airport, which provided an additional 217,000 sq. ft. There
the last of a $10,000,000 contract for wing panels, wing tip floats
and braces for Consolidated flying boats was completed; and the
company transferred from the Long Island City plant its operations
on final assembly of wings to fuselage, flight testing and packing of
Brewster models for the U. S. Government and Great Britain.

Two weeks after the Newark lease was negotiated, Brewster also
acquired through lease an 8-story building comprising 482,000 sq. ft.
of floor space, diagonally across from the original plant in Long Island
City, formerly occupied by the Ford Motor Company. All sub-
assembly and final assembly operations on the fuselage and wings as
entities then were carried out in this plant; the original factory being
devoted to forming and production of small parts. On March 28, 1941,
work was started on a new assembly plant and modern airport on a
400-acre tract formerly devoted to farming at Johnsville, at Warmin-
ster Township, Pa. On completion it was to bring total space of the
company to 1,334,000 sq. ft. The new factory was built in four units,
each of which was occupied and placed in operation as completed in
order to accelerate defense production.

Brewster was building fighters for the U. S. Navy late in 1930,
when Russia invaded Finland. Upon request, the Navy released its
contract to the Finns with the understanding that it would take de-
livery later on similar planes incorporating any refinements developed
as the result of rescarch and service experience. The Finnish order,
which totalled about $3,000,000, was followed closely by an order
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BREWSTER MODEL 340

A dive bomber powered with a 1,700 h.p. Wright Cyclone engine,
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from Belgium for $2,500.000 worth of fighters. The first Belgium
ship was delivered on May 10. 1940, just as the German motorized
units swept over the border. France assumed the undelivered portion
of the Belgian contract.

[ater the British Government ordered the Brewster 339 fighter
which 1t named “Duffalo.” The Navy also placed orders, followed
by the Netherlands liast Indies Air Force. Deliveries to all three
customers were completed early in 1941, and production was started
on a new type of dive-bomber designated by the U. S. Navy as SB2A-1
and by the British as “Bermuda™.

The Brewster 339 fighter, which was the export version of the
F2A-2 built for the U. S. Navy, was a single-seat, mid-wing mono-
plane powered with either an 1.100 h.p. or a 1.200 h.p. Wright Cyclone
engine and equipped with a Curtiss Electric full-feathering, three
bladed propeller. It could be equipped to carry four 50-caliber machine
guns, 2 in the fuselage and 2 in the wings, also two 100-pound bombs.
mounted under the wings, radio, navigating and oxygen equipment.
Provision was made for armor plating and fuel tank protection.
The fuselage was of monocoque construction. The cockpit was
covered by a plexiglas canopy with sliding door for entrance and
exit and a plexiglas window was placed in the floor for down vision.
The wing was metal covered and of the box-beam type of construc-
tion, while tail surfaces were of the cantilever type, fabric covered.
Control surfaces were balanced. Landing gear was retractable. Fuel
tanks were integral with the wing beam and had a capacity of 160
gals. The new Brewster dive-bomber, named the “Bermuda’ by the
R.AT., was a 2-place, long-range type powered with a W'righf Cy-
clone 14 engine rated at 1,650 h.p. equipped with a Curtiss Electric
three-bladed propeller. With provision for a crew of 2, the new ship
was equipped with the latest power machine gun turret, armor plate
and bullet proof gas tanks.

Central Aircraft Corporation, Keyport, N. J., which succeeded
to the ownership of the former plant of the Aeromarine Plane &
Motor Company, with 200,000 sq. ft. of floor space, concentrated its
activities on the development of high-speed bombardment aircraft
as well as upon military cargo aircraft. A substantial engineering
staff and a smaller shop personnel were employed in that work. The
company also was undertaking the production of subassemblies for
other manufacturers. The military development had progressed to the
point of production of wind tunnel models.

Cessna Aircraft Company, Wichita, Kans., continued manufacture
of its C-145 and C-165 Airmaster models, as well as the Cessna T-50
Twin model. The C-145 Airmaster was a 4-place cabin 11igh—wiﬁg
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CESSNA _ T50

CESSNA T-50

A twin-engine personal tmnspo_rt, carrying five, and powered with two Jacobs
engines of 225 h.p. each.

monoplane with wing, tail surfaces and landing gear of full cantilever
construction. Its gross weight was 2,450 Ibs. and it was powcred with
the 145 h.p. Warner Super Scaraly engine. The C-145 had a cruising
speed of 151 m.p.h. at optimum altitude and was available with a range
of from 525 to 785 mi. The C-165 model of the Airmaster was
similar to the C-145 except that it was powered with the 165 h.p.
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CONSOLIDATED LONG-RANGE BOMBER

It carries a crew of six to nine and is powered by four Pratt & Whitney
engines of 1,200 h.p. each.

-

duction and the plastic bonded mahogany plywood production to be
used for the company’s special amphibion. Additional floor space was
provided for this equipment and the lmited personnel with which
the company undertook production was increased 700 per cent.
Consolidated Aircraft Corporation, San Diego, Calif., during
1940 embarked on a record expansion program. Construction of new
fﬁld‘Of_\' buildings began carly in 1940, and the new facilities were
dedicated in September. These buildings doubled the plant as of the
first of the vear. DBefore the end of 1g40. however, work on an
entire new plz'mt. located about a mile north of the expanded Lindbergh
IField factory site was begun, which was to double the manufacturing
facilities. The new plant, devoted to parts assembly, had 1,553,000
sq. ft. of covered manufacturing area and 64,000 sq. {t. of loading
platforms with car level sidings. The new plant was located on a site
of 52 acres, and had an adjacent arca of 72 acres for parking facili-
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CONSOLIDATED PATROL

A zo-place flying boat powered with two Pratt & Whitney Twin Wasp engines.

ties. Employces as of January 1, 1940, totalled 3,200 as of January
1, 1941, 14,000; and a total personnel of 30,000 was in prospect.
Due to the equable climate at San Diego, flight testing could be con-
ducted virtually without interruption, and 30 per cent of the manufac-
turing operations could be conducted out of doors.

Consolidated backlog of approximately $40,000,000 that started
the year 1940 had grown to about $325,000,000 at the beginning of
1941. Consolidated during 1940 absorbed all physical assets, as well
as the name and good will of the Hall-Aluminum Aircraft Corpora-
tion of Bristol, Pa., through purchase. Key men of the Hall Company
moved to the West Coast plant.

Concurrently with the exceptional expansion of plant facilities,
Consolidated focused attention upon the production of its large land
bombers and flying boats, tooling up for its huge U. S. Government
and foreign orders. The first 26 powerful Model 32 four-engine land
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CURTISS P-40

This single-place pursuit is powered with an Allison engine,

plementing manufacturing of the pursuit type was a single-engine
biplane scout bomber for the U. 5. Navy, a single-engine high-wing
observation for the U. S, Army A\ir € orps and the dcvdopmcnt of dive
bombing, observation and pursuit planes in improved designs both for
the United States and for export. The heginuing of 1941 saw the
Curtiss-Wright  Airplane Division’s  vast (‘\])’UlSi()ll program well
under way. An d(l(ll[l()lld plant on the Buffalo Airport, considerably
larger than the older factory currently operating was rapidly taking
shape, as were additional factories in Columbus, O., and St. Loms
Mo. In January, 1940, the production floor area in I uffalo consisted
of approximately 700,000 sq. ft., an increase over a period of three
years from the original building area of 420,000 sq. ft. built in 1929,



THE ATRCRAFT MANUFACTURING INDUSTRY 213

o a D oOoo
&) zos §

CURTISS TRANSPORT
A twin-engine sealed transport powered by Wright Cyclone engines.

the original plant size maintained until the beginuing of the current
expansion program in the fall of 1938.
With the completion of the 3 new plants, the Curtiss Airplane
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Division was to have over 4.208,000 (. {t. of floor arca {or produc-
tive purposes. Curtiss employment at Puffalo set an all time high of
10.000 on January T, TQ47. This figure was to he augmented in the
new plants to a total of 42,500 persons when peak production was
reached.

Three training schools, sponsored by the Airplane Divisions and
manned by Curtiss personnel, rapidly were 1 Haring employees for
the plants. Courses in machine worlk, riveting. sheet metal and other
trades vital to the aircraft industry predominated among the courses
of instruction. Working in conjunction with the schools were munic-
ipally operated vocational training centers, which were also valuable
sources of personnel. It appeared that those sources of supply would
furnish the majority of the workmen needed in the vast expansion
program.

The Curtiss P-40 was a single-scat low-wing monoplane designed
for the most exacting pursuit missions. Tt was powered by a r2-cyl-
inder Allison liquid cooled engine and a Curtiss electric propeller. The
fusclaze was of all-metal construction of semi-monocoque design and
covered with Alelad skin. The wings and tail unit were full cantilever
design and were also of all-metal construction and covered with
Alclad stressed skin flush riveted, excepting the control surfaces
which were fabric covered. The landing gear was fully retractable,
and the wheels swiveled go degrees to lie flat in the wing panel. They
were of the hydraulic-pneumatic oleo type. The P-g40 could be
equipped with oxygen and radio equipment for high altitude operation
and communication missions.

The newly completed 36-passenger Curtiss  ( Model 20) trans-
port was flown for the first time on March 20, 1940, by the St.
louis, Mo., plant of Curtiss-Wright Corporation’s Curtiss Airplane
Division. Powered with two 1,700 h.p. Wright Cyclone R2600 en-
gines, the airplane attained a maximum speed of 262 m.p.h. during
the flight tests. During the C.AA. flight tests, the U. S. Army
Air Corps expressed an interest in the model, with the result that it
authorized the purchase of a large number of planes of this type for
use as cargo transports.

The Curtiss Model 21 Interceptor-Fighter, powered by a
Wright Cyclone R1820-Gs5 engine and carrying two 3o0-caliber and
two 5o-caliber synchronized machine guns in the fuselage, was de-
veloped further at the St. Touis plant during 1940 by the incorpora-
tion of a completely flush retracting landing gear, rather than the
semi-retracting landing gear, and was built for higher strength and
less drag.

The Curtiss Model 22 Falcon, an advanced trainer type in-






218 ATRCRAFT YEAR DOOK

DOUGLAS DC-4

This 42-place transport is powered with ecither four Pratt & Whitney Twin
Wasps or four Wright Cyclones.

The number of employees was increased to a total of 1,050 as
of December, 1g40. With the completion of the new plant expansion,
that number was to be increased to a total of approximately 12,000
persons by December, 1041. Advanced types of aircraft were also
under development at the St Louis plant.

Douglas Aircraft Company, Inc., Santa Monica, Calif., in 1940
swung into tremendously accelerated production for defense. Under
a $20,000,000 national defense expansion program, Douglas broke
ground for a huge new factory at Tong Beach, Calif., announced
plans for another assembly plant at Tulsa, Okla., and rapidly added
mien, machines and working area to its plants at Santa Monica and
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Il Segundo. To supplement the expansion program, and send air-
planes down the line faster than ever before, shop departments and
production lines were radically rearranged and “streamlined.”  As
orders of unprecedented proportions poured in from the U, S, Army
and Navy and Great Britain, backlog soared from $72.500,000 on
January 1, 1940, to nearly $340.000.000 at close of the vear. In the
same period employment at the firm’s Santa Monica and El Segundo
plants rose from 13.000 to more than 20,000. Plans called for increas-
g personnel until completion of the expansion program, when
emplovment was to exceed 30,000 with an annual payroll estimated
4t $90,000,000.

Swifter and more formidable military atrplanes flowed in ever-
increasing numbers from the Douglas factories to meet national
defense requirements. The UL S0 Army Air Corps was taking delivery
under large-scale orders for A-20A high-wing attack-bombers. 1t
also signed substantial contracts for A-20 and A-20B attack-bombers
and C-47 military transports. Deliveries were completed on an Army
order for B-23 reconnaissance bombers.

The U. S, Navy and Marine Corps increased their orders {or
the speedy new SBD dive-bombers, and the Air Corps contracted for
a large number of the same craft. Deliveries were underway through-
out 1940.

Under the aid-to-Britain program, shipments of DB-7A attack-
bombers were accelerated steadily. With the capitulation of France.
the balance of that country’s order for DB-7s was legally assigned
to England and turned over to her representatives. Early in 1940,
Britain made an allotment for a later model, the DB-7B. All-metal,
twin-engine, high-wing monoplanes for crew of three, both the A-20
and DB-7 tvpes were designed for use as attack ships or bombers.

Under a contract with the Norwegian Govermment, a number of
new 8A-3 attack ships were delivered to Norwegian military units
training in Canada. Deliveries also were completed during 1940
on an order for 8A-1 attack craft for Iraq.

As 1941 opened, the finishing touches were being applied to the
huge and spectacular B-19 for the Army Air Corps. Largest airplane
ever built, the super-homber required more than 2,000,000 man-hours
of research, engineering and production work. Its wings spreading
21z ft., and powered by four 2,000 h.p. Wright Duplex-Cyclone
engines, the B-19 had a nonstop range of more than 7,700 mi. With
homb capacity of 18 tons, it weighed. completely loaded, over 82 tons.
Upon completion of ground checks and flight tests, the “Guardian
of the Hemisphere™” was to be turned over to the Air Corps to become
a flying laboratory for assembling and checking structural and tact-
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ical information and serve as a guide in the design and construction
of the great cargo and troop transports of tomorrow.

Military versions of the DC-3 transport were delivered in sub-
stantial numbers to the Army and Navy for use as personnel and
cquipment transports. Under anthorizaiion of the Federal priorities
hoard, sufficient 1YC-3 skylhners were delive ' to various air lines
to maintain the cfticiency of the nation's sec .d line of air defense.

As construction  progressed on the Douglas Company’s new
[.Long Beach factory, its main plant at Santa Monica was rapidly
preparing for its own greater role i the new defense drama. Those
preparations comprised a coordinated program of additional trained
men, new buildings and high-speed machines, radically  streamiined
production lines, assembly jigs on tracks, relocated equipment and
rerouted movement of materials. The result was a new high-speed
airplane assembly technique designed to slash the elapsed time he-
tween the fabrication of parts and completion of the airplane, and
bring into sight the long-sought mass production goal.

Shop departments and assembly lines were reorganized on a
“progressive” basis, to send parts and materials thr(m;\;h the factory
in unbroken, continuous flow until they rolled out the door in the
form of finished airplanes.  \Wherever

the straight-line  technique
was launched, scheduling and planning

were found to be greatly
simplified, handling of materials was greatly reduced by elimination
of backtracking and crosshauling, and production per f;"iVCll arca of
floor space was nearly doubled.

Parts from fabricating departinents or outside production flowed
into the major departments and emerged as complete sections of wings
and fuselages. The flow of materials was virtually continuous, mov-
g from jig to jig at regular intervals, \\'ith(mt-guing into storage
piles in between. In the case of Tusclages and wing sections for
attack-hombers, the jigs themselves were put on tracks and simply
moved along, conserving production space and accelerating operations.

Rescarch and engineering development continued to be the corner-
stones of Douglas policy. Since 1930 Douglas had spent more than
$710,000.,000 in developing and perfecting new commercial and military
planes. Keeping pace with developments abroad, the company during
1940 equipped its latest attack-hombers with self-sealing fucl tanks,
armor plating and increased armament.

[Largest factor in the company’s expansion program was its
huge $12,000,000 “Dlackout” plant at T.ong Beach. Construction began
during 1940, and was scheduled for completion by mid-summer of
111, when attack ships and military transports were to be rolling
swiftly off assembly lines for delivery to the 1. S, Army and Navy.
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on a zoo-acre site, the factory provided a total of some 1.400,000 s(q.
ft. of production space, nearly cqual 1o the other Douglas plants
combined. Completely windowless, Tacking even skylights, the build-
inws were bright as dav inside, but no tell-tale gleam could escape at
night to aid any possible acrial “spotters.”™ Light traps were provided
for at all entrances to complete the “blackou  md render the plant
altogether invisible from the atr, and almo: 50 but a few vards
awav on the ground. To make the structures less visible by day, all
were flat-topped, with no light-reflective surfaces, and colored to
match the arca’s special paving and to blend into the landscape. Al
entrances could be homb-proofed. Ol and gasoline supplies and
essential production materials were stored in subterrancan vaults.

Output was to he augmented by employving various major parts
and subassemblies built by large automotive and manufacturing
plants in eastern and middlewestern industrial centers. At the start
of 1941 a number of these plants were tooling up for production of
airplane subassemblies under Douglas subcontracts that were ex-
pected to exceed $100,000,000.

With personnel needs greatly increased under defense praduction
pressure, the company’s cducational and training activities assumed
more significance than cver before. During 1040 its educational
efforts were extended. and a vast training program was launched to
provide skilled workers for the new Tong Beach plant. Tn coopera-
tion with the local school system, special courses were offered in
aircraft assembly methods. Thousands of men with experience in
shipyards, oil ficlds, sheetmetal plants and machine shops enrolled
for the new courses, and thousands more followed them. insuring
that completion of the new airplane factory would find trained men
ready. As the first quarter of 1941 closed, the company's huge expan-
sion program was in full swing, and a force of 25,000 emplovees
kept production lines rolling at a record pace day and night.

[ingineering and Research Corporation, Riverdale, Md., after
three and one-half years of intensive research and experimental work.
started production on its new Iircoupe 415C, a 2-place monoplanc.
Tt had the tricycle ];,md.ing gear, two-control operation, which per-
mitted the entire operation of the aircraft by the control wheel, and
exceptional visibility in all directions, both in the air and on the
ground. The public reception of the Frcoupe was evidenced by a
backlog of orders representing over one million dollars as of February
1, 1947. Production. barring curtailment of material, was planned to
reach 3 planes a day by July, 1941,

FFor three years. the Kngineering and Research Corporation had
heen working toward the production manufacture of the Schwarz
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THE ERCOUPE

A Continental powered two-place plane for the private owner.

type of propeller, modified to fit A"mericm.l propcllm.‘ practice. This
lightweight durable propeller was in service C_\'tCHS‘l\'Cly abro.ad, mn
both military and civilian use. I'he corporation was in production on
blades to fit every existing horscptzxver, and was looking forward to
still more powerful installations. The propeller was of plastic and
wood construction. ‘

In addition to manufacturing airplanes and airplane propellers,
the Engincering & Research Corporation also .manufactured a line of
machinery especially designed by aircraft engineers to meet the wide
variety and changing naturc of a}l‘CI'rtft work. The rapid growth of
its machinery manufacturing division paralleled that of the aircraft
industry as 4 whole. Tts machinery line included the patented “Iirco”
Sheet Metal FForming and Flanging Machines and “IErco” Sheet Metal
Shrinking Machines for forming and shrinking sheet metals. The
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THE FAIRCHILD 24

A private owner plane with Warner or Ranger engine. Above is Warner installation.

patented “Iirco” Automatic Punching and Riveting Machines that
punched holes, fed the rivets into the punched holes and upset the
rivets in one operation, and the “Iirco” Hydraulic Stretching Presses
for shaping dural outer skin sections of airplanes by stretching the
metal over inexpensive cast iron, zine or wooden forms. This method
was fast replacing drop hammer, bumping hammer and laborious hand
work in the making of many sheet metal components and in a frac-
tion of the time previously required. Also included in its line of
machinery was the ingenious “lirco” patented metal propeller blade
profiling ma-hine that finished aluminum propeller blade forgings on
both side: with an accuracy of .002 in., taking from 30 to 40 min. de-
pending on the size of blade.

FFairchild Aireraft Division of Fairchild Iingine & Airplane Cor-
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FAIRCHILD M-62

A Ranger-powered two-place military trainer.

poration, Hagerstown, Md., by large increases in facilities ang per-
sonnel brought its production to 3 planes a day by the end of ; 40
and began the construction of a new factory to double that rate in
1941. Much of this increase was devoted to the Fairchild PT1g, 4
10w—wing cantilever trainer for the U. S. Army Air Corps. Thig tyi)g
a trainer bearing those characteristics of the tactical plane tq which‘
cadets must become accustomed in their later stages, was ordere( in
increasing numbers in 1940. About 300 were delivered as productioy,
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was stepped up from 3 machines .in April to 33 1 l)uccnﬂ.)gr.“V'lihic
Army orders on this trainer. designated PT-1g by the Air Corps,
aggregated about $10.000,000. . . .

The Air Corps’ successiul use of the Pl-19 1'c51lltul”1n vigorous
demand for the same type for other training operators. \Without inter-
fering with the Army orders, a commercial  rsion of the 1)1:1}1(: wis
vranted ATC 724 by the CoAL AL and was w. .ely used by tl}c C.oAL A
itself as well as by commerciad operators under the CPT progran.
Other purchasers were the Royal Norwegian Air Force, Toronto,
Canada, and the Government of 1 Salvador. \While keeping :11)1'0:_l§t
of its military production schedules, Fairchild's experience alld-fZICI‘lk
ties enabled it to produce a record number of the familiar FleI’Chl!(l
24. A total of g7 of those g4-place cabin monoplanes was pru‘(lucc(l in
1940. I accord with Fairchild policy various changes and improves
ments were introduced as they became available, instead of waiting
for yearly model changes. In its year-end version this plane, desig-
nated 24 W-g40, was cquipped with the Warner 145 h.p. engine and
carried 60 gal. fucl tanks for 6 hours range, manually operated flaps.
steerable tailwheel and many other itams normally classed as extras.

Due to the Army demand for the Ranger 1735 hop. engine, also
manufactured by Fairchild, it was necessary to discontinue the equip-
ment of the 24 with the inline, aircooled Ranger in April, 194o. The
720-mile range with 3 persons at low cost, however, continued the
popularity of this model with the inspection forees of the C. AL AL and
with the private owner. Commercial operators were able to profit
from the “U-Fly-It” features of the model for charter and other busi-
ness. I'lying schools likewisce found it extremely desirable for instru-
ment {light instruction. DBocing School of Aecronautics alone purchased
3 more 24’s for that purpose in 1940. Without interfering with its
defense schedules the company continued to extend its business 1
subcontracting parts for other manufacturers, and devote a portion of
its activities to basic research and engincering development perhaps
larger than would be warranted by a strict view of current volume
but one well justified in view of future possibilities.

Fleetwings, Tnc., Bristol, Pa., in January, 1941, announced that
it had delivered to the UL S, Army Air Corps for test its new staiti-
less steel basic training plane BT-12. It had a wing span of 40 ft.,
length 29 ft., and fuselage constructed in 3 basic functions of spot-
welded stainless steel. The wings, 35 per cent steel-covered, were
fitted with slotted flaps. The fuel capacity was 120 gal. with built-in
tanks for overload. Fleetwings also was preparing to produce a pri-
mary trainer of all aluminum construction—Model 33. It was to be
of monocoque construction of formed Alclad sheet and stamped
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FLEETWINGS XBT-1z

A basic trainer powered with a Pratt & Whitney 450 h.p. engine.

frames. EFleetwings also served the defense program by develqpmg
and fabricating hydraulic equipment and stainless steel and aluminum
alloy parts. )

General Aircraft Corporation, South Lowell, Mass, develgped a
2-place private owner plane with a 75 h.p. gearegl Lycoming engine.. It
had a gross weight of 1,350 Ibs. It was a s1de—l):\'—51(lc, high-wing
cabin monoplane. lt had no rudder, the rudder being replaced by 2
vertical {ins which could not be moved. Flight control was accom-
plished by ailerons and elevators. No foot controls were provided
except hydraulic prakes operated by a single foot pedal. The plane
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GENERAL AIRCRAFT Gi1-80
A two-place plane for the private flyer with a Lycoming 75 h.p. engine.

had a tricycle landing gear with a steerable front wheel connected
to the same control which turned the plane in flight.

Gl_obe Aircraft Corporation, Fort Worth, Tex., had under con-
struction a small, 2-place private owner monoplane.

Grumman Aircraft Engineering Corporation, Bethpage, N. Y.,
S}??g}ﬁfd :i plant expan.si()n program in July, 1940, which increased
Stracton a;na by approximately 32,000 sq. ft. Also, early in 1941 con-
of i vas well under way on a new plant at Bethpage to take care

creasingly large orders from the U. S, Navy. With a floor space
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GRUMMAN G-36

This one-place fighter may be powered with a Pratt & Whitney Twin Wasp or
a Wright Cyclone engine.

of approximatcly 480.,000 sq. ft.. Plzm‘t No. 2 was to be comgleteci
and in operation in a few months. During 1940, Grumma{lJ cgnl\}me(
huilding single-seat fighters zm'd.utlllty amphibions for the U. 5. Navy.
An order for J2I7 type amphibions was Compl'eted ;md an additional
order was received. Orders for JRF amphibions tor the' Navy and
Coast Guard were completed and additional orders for this type also
were received, The JRE wasa service version of the G-21A, and was
used for general utility, transport, coastal patrol and rescue work,
G-21A amphibions for the private and commercial market were
produced, and a Portugese order for G-21B’s was completed. The
G-21B was a military version of the G-21A, having provision for
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GRUMMAN J2F-1
A two to four-place military plane powered with a Wrig

ht Cyclone engine.
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THE GRUMMAN WIDGEON

This four-five place amphibion is powered with two Ranger engines of 200 h.p
each.

mounting machine guns and bomb racks, and it was manufactured as
a flying boat rather than an amphibion.

In the spring of 1940, Grumman announced the new “Widgeon™
amphibion. A medium size 4-5 place, twin-engine amphibion, the
Widgeon was powered with 2 Ranger engines rated at 200 h.p. each,
and had a cruising speed of 150 nmi.p.h. Although designed and built
for the private and commercial demand for an airplane of its type and
size, it was ordered by the U. S. Coast Guard.

The Grumman F4F-3, single-place fighter, went into quantity pro-
duction for the Navy. Designed as a shipboard fighter and light dive
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HARLOW PJC-2

A Warner Super Scarab engine rated at 143 h.p. powers this four-place cabin
monoplane. The PC-3A, another version of this basic model, is a two-place

trainer with a 165 h.p. Warner cngine.

bomber, the 174¥-3 was being placed in service rapidly. An export
version of the I'41%-3, the G-36, was in quantity production for Great
Jritain. At the same time experimental projects were under way for
both the U. S. Army and Navy.

Harlow Aircraft Company, Alhambra, Calif., in 1940 completed
the development of two types, one a 4-place cabin plane of all-metal
construction, powered with a 145 h.p. Warner engine and fixed pitch
Curtiss metal propeller, and the other a 2-place enclosed tandem
trainer of all metal construction powered with a 165 h.p. Warner
engine and a Hamilton constant speed propeller. Both types had fully
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retracting landing gear. During the vear Harlow secured an order
of 'C-3.\ tramners for export.

Howard Nirerat: (‘urpuratimn Chicago, T, early In 1940 was in
production on a 5-passenger Howard Model DGA-135. It was powered
with a Pratt & Whitney W asp Ir. engine, developing 430 h.p. at take-
oft. or the Jacobs |1 OMD engine, o\dnpnw 330 h.p. at take-oft. On
_hmc 3. 1040, the engineering department began work on a new proj-
ect, the designing of the Hm\'ur(l Model DGA-18. a 2-place, low-
wing, full cantilever monoplane, powered with a 123 h.p. Warner
engine, or a 160 h.p. Kinner engine. This airplane was designed in
accordance with Army Standards for the main purpose of being used
in the secondary C. P. T. program. From the month of June to
September, the engineering department and portions of the factory
were tooling up for production, and preparing for A, T. C. tests.
Also, the first airplane of this model was being constructed for the
purpose of test flving. During these months, the demand for a Toward
Model DGA-135, powered with a Wright engine developing 330 h.p.,
made it necessary to run tests for procurement of an A. T. C. These
tests were completed, and the first model DGA-135 airplane powered
with a \Wright engine was delivered in the month of October. On
September 22, 1940, the prototype airplane of this new model DGA-
18 was satisfactorily flown. From then until March 1, 1941, all
required AL T Coand Co P T P tests were made.

Interstate Adreraft and Engineering Corporation, Tl Segundo
Calif., produced its 2-place 3-TA tandem trainer powered by a 63 h. p
C ontmcntal engine. The company doubled floor space and increased
its payroll 300 per cent in 12 months.

Kellett Autogiro Corporation, Philadelphia, Pa., assumed during
1941 a vital position in the defense production program as subcon-
tractor to such leading manufacturers as Bell, Brewster, Consoli-
dated, Curtiss, Glenn L. Martin, Republic and Wright Aeronautical.
Deliveries during 1940 amounted to more than $700,000 while 1941
deliveries, against orders in excess of $2,000.000, were expected to
double that ﬁgm‘e. Principal items which Kellett was producing were
engine mounts, airplane seats, flaps, bomb bay doors, fins and cowl
and miscellancous assemblies. Some of the military airplanes in which
Kellett manufactured products were in use, were the Bell Airacobra,
the Curtiss Tomahawls, the Consolidated PBY-2 and B-24, the Mar-
tin 167 bomber, and the chubllc P-35A, AT-12 and P- -43 Lancers.
At the same time, Kellett’s primary field of operations was not neg-
lected, as work went ahead on contracts totaling more than $100.000
for rescarch, development and manufacturing projects for U, S, Army
Air Corps rotorcraft,
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A successful jump take-off autogiro was demonstrated to the Air
Corps, which had contracted for it, in 19401 and subsequent improve-
ments called for the installation of greater power, an advanced type
of accelerated take-off mechanism and a special landing gear design
caleulated to permit vertical landings from  considerable heights
through ability of the alighting gear to absorh the resulting shock.
Air Corps Kellett autogiros in 1941 were tra  erred to the National
Parke Service and the Border Patrol for use m vital patrol activities
of both services. Need for efficient acrial sentry duty along the Mexi-
can border, to block the entry of aliens. inspired an autogiro-recon-
naissance program by the Border Force of which much was expected.

As 1941 opened, Kellett Autngiro Corporation found itself oper-
ating at full scale in new quarters which it had acquired late in the
preceding year. This modern factory building, affording an increase
of nearly 200 per cent over previous facilities, was at 58th Street and
Girays Avenue, in Philadelphia. Targe tooling and equipment ex-
penditures, to meet requirements imposed by new orders and the
need for expeditious delivery, were undertaken during the year.

Lockheed Aircraft Corporation, Burbank, Calif., at the beginning
of 1940 had 7.464 employees and on January 1, 19471, had jumped
to 106,509, with the number increasing monthly in 1941. The 1940
payroll was $37,000,000 as compared to $10,000,000 in 1039. Fxcept
for March, 1940, when there was a temporary lapse caused by inability
to secure small component parts from vendors, the company’s produc-
tion shot forward under the impetus of President Roosevelt’s program
for a vastly larger output of aircraft. Without waiting for formal
contracts, and without going to the Government for financial assisi-
ance, T.ockheed realized that in order to produce the airplanes re-
quired it would he necessary for it to increase its production capacity
enormpusly. This momentous task meant new buildings, selecting and
installing tool equipment, constructing jigs and dies and training
thousands of new men. There was no reservoir of experienced air-
craft workmen to draw on, as there were in other industries, and this
latter problem was a particularly complex one. In addition, anticipat-
ing the production to come when plant expansion was completed, it
was necessary for the company to order huge quantities of raw mate-
rials so that they might be on hand at the appropriate time. Therefore,
1940 was a year of expansion of production facilities.

During 1940, Lockheed floor space increased from 668,000 sq. ft.
to I,?-5_9-387 sq. ft.; and there was to be 1,574,027 sq. ft. when the
expansion program was completed. These figures did not include
the company’s subsidiary, Vega Airplane Company, which had 170.-
000 sq. ft. on January 1, 1940, and with a brand new 30-acre factory,



THE LOCKHEED HUDSON BOMBER

Powered either with two Pratt & Whitney or two Wright Cyclone engines with a
total of 2,000 h.p., it can be used as a reconnaissance bomber, a dive bomber or
a fighter.

early in 1941, had 1,289,901 4. ft. Combining Lockheed and Vega,
the figures were 838,000 sq. ft. for January 1, 1940, 1,433,363 for
January 1, 1941, and 2,863,928 when the expansion program was
completed.

Foresceing a great future for commercial aviation and private fly-
ing in the family airplane of tomorrow, as well as to provide ample
space for test flying the thousands of military planes to be turned out
during the next few years, 1.ockheed in November purchased the 229g-
acre Union Air Terminal, fourth busiest in the United States.

The ultimate employment figures for Lockheed and Vega, with
both factories in full mass production on an around-the-clock basis,
were to be approximately 50,000 mei, of which 30,000 were to be at
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LOCKHEED LODESTAR

This twin-engine transport carrics I7 and is powered with two Wright Cyclone
or two Pratt §& Whitney engines.

ILockheed and 20,000 at Vega, Tp May, 1941, the 2 plants were work-
ing 18,000 by day and 11 000 on 2 night shifts.

On January 1, 1940, Lockheed had a backlog of $43,000,000 and
Vega had virtually no backlog. On January 1, 1941, the companies
had a combined backlog of $277,236,000, of which Vega had
$75,000,000.

Lockheed’s chief production {or 1940 centered around hundreds
of Hudson bombers for the British and several fleets of 17-place
T.odestar commiercial transports for air lines in the United States and
South Africa. The Hudsons Played a featured role in R.A.F. opera-
tions over Norway, Germany, Italy and the so-called “invasion ports”
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THE LOCKHEED INTERCEPTOR

The P-38, export version, 322-61, is a twin-engine, ‘singlc—pl'ace plane designeq o
interception and attack. It is powered with two Allison engines of 1,150 hop. ethr

of France, Belgium and the Netherlands. They performed exceptioy.
ally well during the evacuation of Dunkirk.
During 1940 Lockheed tooled up and began production gy, the
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P-38 interceptor pursuit, powered by 2 Allison engines and Curtiss
wropellers. : .
I I'l‘h(: interceptor was heing built both for the U. 3 Army ;\1.1'
Corps and the British Royal Air Iforee. Although t“"”’{“‘““’rfd* it
was a single-place fighter with tremendous ability to ri=c off the
ground quickly and intercept enemy hombers 1 re they might reach
their objective. It was to be in mass productio. S or 1o a day, by t}}"
summer of 1931, The company stated that the P-38 had a speed in
excess of 400 m.p.h.

The Lockheed udson reconnaissance bomber wis an :11_1--111(%:11.
mid-wing monoplane. It had a capacity for 4 hombs weighing 230
Ibs. each or 6 hombs of 100 Ibs. cach. [t carried a crew of 5. Tts wing
span was 03 ft. 6 in.. length 44 ft. 4 in., height 11 ft. 10}% in.. S_t“th
high speed at critical altitude 284 m.p.h., with cruising speed of .255
m.p.h. at 19,000 ft. Tt had a stated range of more ‘tl.mn 2,000 mi. at
operating speed. Originally purchased by the British for a recon-
naissance homber for the Coastal Command of the Royal Air Force.
and for the Royal Australian Air Force, the Hudson performed so
notably in combat that for many months it was used also for dive
bombing and as a fighter. It had greater speed at certain altitudes
than a majority of enemy aircraft, and proved most difficult to bring
down even after having one engine and part of a wing, tail or nose
shot away by anti-aircraft fire. The Hudson was powered with two
Pratt & Whitney or Wright radial aircooled engines totaling 2,000 h.p.

ILuscombe Airplane Corporation, West Trenton, N. J.. in 1940
experienced a 100 per cent increase over its substantial 1939 business,
producing small all-metal airplanes for private flying and instruction.
One model was discontinued and two more added to the company's
line. Model 8 was replaced in October hy the 1941 model 8B trainer,
with a Lvcoming 65 h.p. engine. Also introduced during 1940 was
the company’s bid to the luxury market, the 75 h.p. Continental pow-
ered Silvaire, Model 8C. Its standard equipment included fuel injec-
tion, ducl ignition, brakes, tail-wheel, wheelpants, de luxe interior
with shock mounted instrument panel, ash trays and glove compart-
ments. This model, which accounted for a large proportion of the
company’s 1940 sales, had a cruising speed of 170 m.p.h. and was
available for 1941 with extra wing tanks increasing its range to 550
mi. Model 8A, the 65 h.p. Continental powered T.uscombe, was con-
tinued in 19471.

‘ Luscombe added 20 new distributors to its successful national sell-
mg organization. Many distributors opened their own airplane stores,
exhibiting Luscombe planes in downtown New York, Chicago, Tos
Angeles, Knoxville, Philadelphia, Binghamton, N. Y., and Indian-
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LUSCOMBE MODEL 8 SERIES

A two-place plane powered with a Continental 50 h.p. engine.

apolis. This method of selling was respousible for sales to persons who
had never before been near an airplane. Free flying instruction was
given to such persons.

Officials stated that new floor space added in 1940 exceeded 10,000
sq. ft., with a 75 per cent increase in skilled employees, and a 100 per
cent increase in precision machinery and shop equipment.

McDonnell Aireraft Corporation, Robertson, Mo., was engaged
in secret development work and subcontracting for the aircraft
manufacturing industry.

The Glenn L. Martin Company, Baltimore, Md., had made excep-
tionally large additions to its plant at Middle River, near Baltimore,
and by the summer of 1941 was 1o triple productive floor space
which was already huge because of expansion work carried on for
two years previously. While turning out several other types of planes
under secret orders from the Government, the Martin company
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was devoting the greater part of its production capacity to l\\'?ll*k'llglllk‘
bombers for the American air forees and the British RO,

Plant expansions which, by the summer of 1941, would ill(‘l'k‘:l:\\‘
The Glenn .. Martin Company’s factories {rom 1,203,000 si. [t
of floor space to around 1,000,000 sq. {t. were hegun during 1940,
These additions cost about $24.000.000. raising the plant value
to $32,500,000. Prelimmary plans for ge-scale plant ]',)uilding
had been drawn by Martin before 1gqo. and actual engineering
work was started in mid-=ummer when the company  definitely
decided to go ahcad with the work without waiting for new legisla-
tion or for facilities contracts. This step was taken upon definite
assurances from Washington of what the company’s progran was
to be. On September 4, ground was broken for two extensions
and an office building. Work had alrcady begun on a project to triple
the size of the drop-hammer building. On November 4. ground
was broken for Plant 2, an entirely new factory a mile and a quarter
across the Glenn L. Martin Airport from the present plant and con-
taining 1,181,000 sq. ft. of floor space. That factory was to be used
for Army bombers, operating as a separate unit, with its own shops,
drop-hammer building, employment building, oil housc and boiler
house. On the same day ground was broken for an entirely new
Navy assembly building, morce than double the size of the c.;;istillg
Navy Bay, already known as the largest aircraft assembly floor in the
United States.

Work was later started on an extension to double the size of the
Martin engineering building and more than
laboratory and rescarch work.

Excavation work was started e

double the space for

wly in 1941 on a group of buildings
on the Martin Airport, the 500-acre field used for testing and delivery
of Martin airplanes. There was to be an administration building and
five large hangars. Another project was the extension of the airport
runways from 3,000 to 4,400 ft. About 3,000 houses were to be
built at Middle River to aid in taking the influx of new residents.
Four railroad spurs were built into the Martin properties to take
carc of factory neceds. Four and a half miles of new roads were
needed, and 4614 acres were given over to parking lots for about
15,000 employees’ motor cars.

1_701' years the Martin company had heen able to solve much
of “its personnel problem by a system of cooperation with the
Baltimore and Maryland vocational and technical high schools. Mar-
tin initiated this scheme shortly after the factory was moved to
Baltimore from Cleveland in 1929 ; and loaned instructors, equipment
and materials to the schools. The company continued to look to the
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MARTIN 167B4

A twin-engine bomber carrying a crew of three and powered with two Pratt &
Whitney Twin Wasps.
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faster than most of the pursuit planes in Furope. Instead of being a
prototype this first 13-26 was the first production model, with scores
of others on the assembly Hues behind it. The new permanent tooling
was designed for mass-production methods which emphasized simpli-
fied methods louking toward the use of workers of lesser skills, TEx-
tremely close tolerances in the manufacture of parts and subassemblies
made for rapid and accurate work of assembly and for a high degree
of interchangeability.  In addition, the company made  extensive
arrangements for subcontracting work. ranging up to 30 per cent on
the B3-26.

eing delivered at the rate of several a day were the Martin
167-By's, and PBA-1's were being flown away by the Navy every
five or six days.

Also well along in manufacture was the largest flving boat in the
world, a closclv-guarded leviathan. It was so large that there were
official ceremonies when the keel was laid, an honor that the Navy
heretofore had reserved for surface vessels.

During 1940, Martin contributed to the defense program several
notable collateral developments. One was a self-sealing fuel tank
which proved that it would stand the fire of so-caliber. as well as
30-caliber. machine-gun fire without spillage. The company also
introduced a new photographic reproduction process for rapid re-
production of drawings on coated aluminum alloy and many other
materials. effecting a saving in time, space and drafting costs. Im-
portant developments in plastics, including all-plastic trim tabs, an
all-plastic nose for the B-20, a plastic-and-plywood bomb-bay door
and numerous plastic parts to substitute for metal counterparts,
also were introduced. Among other important contributions made
by Martin, was a graphical solution to flutter conditions in airplanes,
which was presented to the industry. Year's end found the company
ready to turn out its B-20's in quantities as soon as A_rmy tests had
been finished, the PDM-1 contract nearing completion and work
under wav on other patrol bomber contracts, the 1$7 takil'lg form, and
the 167—1'24 contract well along toward com'plctlon, with excellent
battle reports of this bomber's performance in the war zones. The
company's employee rolls contained nearly 17,000 names. The number
ultimately required on completion of the Middle River factories wag
to be about 42,000. , .

Jesides the two great factories at Middle River, The Glenp I.
Martin Company was to operate a third. for the assembly of h(“ﬂh(‘rg.
at Omaha, Nebr. That plant was designed by Martin and built by ﬂ](:
Government under the Knudsen plan providing for such asse'mh]y
plants to he operated by the aircraft manufacturers, assembling Dlane-s
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MARTIN NAVY PATROL BOMBER

) ..o a crew of seven and is powered by two Wright Cvclone
Model PBM-1 carries engines 1,350 h.p. each. ’

with parts providcd, insofar as was practicable, by members of the
motor car industry working under subcontracts.
J " { 2 P P "o . .

Monocoupe Acroplane & Iingine Corporation was developing a
new program at QOrlando, Ila.

North American Aviation, Inc., Inglewood, Calif., together with
its wholly owned subsidiary, North American Aviation, Inc., Dallas,
Tex., forged ahead to new production records under the gathering
impcetus of the defense program.

At the end of 1940, the company’s widely respected production
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NORTH AMERICAN MEDIUM BOMBER

This bomber carries a crew of five and is powered with two Wright Cyclone
engines 1,350 h.p. each.

ward to an overall dimension of 725 ft. and filled in the corner of the
factory rectangle. On December 31, the main building covered a
ground area of 13 acres. By filling out the factory rectangle, North
American thus completed the carefully organized expansion plan
which had been conceived before the first earth was turned at the
Inglewood site late in 1935. Each of the major expansion steps

during the g-year period had been taken in accordance with the
original layout prepared in 1933,
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In the summer of 1940, it became apparent that even a million
sq. ft. of floor space could not meet the demand of the U. S, Army
Air Corps for advanced combat trainers. Accordingly, because
Inglewoad could expand no more without mushrooming bevond the
efficient unit size set in the expansion plan, North American Aviation
turned inland, and found the site it wanted on an Army Reserve ield
near Dallas, Tex.——population center of the great Southwest. Iivents
moved fast after a ground-breaking ceremony on September 28.
Steel was rising on December 1. long before that date. North
American had begun to train personnel for the new manufacturing
unit at its temporary quarters in Dallas. Company officials anticipated
that the first plane would roll through the factory doors to Hensley
[Ficld late in March or early in April, 1941, From that date forward,
production would be fast and efficient in the modern Texas plant, for
the new plant was designed to utilize the best features of a proven
“straight-line” production system. In size, it differed {rom the
Inglewonod factory only slightly, comprising 1,022,400 sq. ft. of floor
space. But the Texas plant was windowless and completely air-
conditioned, with fluorescent lighting throughout to supply ideal
working conditions at all hours of the day or night. Should the need
for specific defense precautions arise, the type of coustruction utilized
in the Texas manufacturing unit would lend itself admirably to
blackout or daylight camouflage.

Another and even more significant development in North Ameri-
can Aviation’s phase of the defense expansion program occurred
late in 1940. Announcement was made by the War Department that
a new bhomber assembly plant would be erected by the Government
at Fairfax Airport in Kansas City, Kans.. {or operation by North
American Aviation. Subsequently it was revealed that the new plant,
which was expected to contain approximately 1,060,000 sq. {t. of floor
space, would utilize the tremendous production facilities of General
Motors Corporation for the fabrication of component assemblies.

In summary, at the beginning of 1941, North American Aviation
had 1.014,365 sq. ft. of floor space engaged in capacity production,
1,022,400 sq. ft. under construction and scheduled to begin produc-
tion carly in 1941. and 1,000,000 sq. ft. in the planning stage—with
every indication that the summer of 1941 would find 3,000,000 sq. ft.
of floor space in use. A

Planes manufactured by North American Aviation for the U, S.
Army Air Corps during 1940 included the following: BT-14 hasic
trainers, O-4713 observation airplanes, BC-1A basic combat airplanes,
B-25 twin-engine medium bombers, AT-6 advanced trainers, and
AT-6A advanced trainers. At year-end North American was concen-
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trating on production of the AT-6\ advanced trainer and the B-23
twin-engine bomber,

Described as the last word in advanced combat trainer design.
the AT-6A was a 2-place, low-wing monoplane in the tradition of the
BC-1 and BC-1A planes. All three fell under the NA-16-3 classi-
fication, which also included the Harvard trainers for Dritain and
Canada and many other models basically similar in desin which were
in service throughout the world. AT-GA trainers ore d under the
defense program were flving daily to advanced training centers of
the Air Corps as carly as September of 1940, although the contract
for the type was signed by the War Department only 4o days before
the first ship was completed. This unusual production performance
was possible because North Anterican began production on its own
responsibility in order to expedite the Nation's air training program.

North American’s new Texas plant was to produce AT-0.\ trainers
exclusively during 1911, its first year of operation.

Although comparatively few B-23 twin-engine medium bombers
were produced during 1940, North American’s high performance
bombardment plane was thoroughly tested and readied for production
during the vear, with the result that 1941 was to see the Air Corps
bomber rolling forth from assembly lines in Inglewood and Kansas
City with rapidly increasing frequency.

The B-25 homber was a twin-engine, mid-wing craft with tricycle
type landing gear and a dual tail. Designed to carry a crew of five
highly trained specialists, the B-25 constituted an effective addition
to the Army Air Corps’ striking power, combining long range and
large homb capacity with exceptionally high speed. The B-25 was an
improvement over North American’s NA-go-\ design, incorporat-
ing the latest developments in defensive armament which the war
experience in [Kurope had produced.

Planes built by North American for the U. S. Navy during 1940
included three versions of the scout trainer series, the SNJ-1, SNJ-2
and SNJ-3. All were basically the North American N.A-16-3 type—
2-place, low-wing monoplancs with retractable landing gear. T.ike the
AT-6 and AT-6A of the Army Air Corps, they were delivered to
training units to serve 'in the final stage of training pilots for combat
duty. Deliveries under large orders placed by the Navy for the SNJ-3
type carried well into 19471, and it was significant of the new coordi-
nation hetween the Army and Navy air services that the SNJ-3 and
AT-OA for the Army were almost identical in all respects except
external markings.

. Production of the highly praised Harvard trainers for Great Brit-
ain and Canada continued to be an important part of North American
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NORTH AMERICAN NA-16-3

d trainer powered with a 550 h.p. Pratt & Whitney Wasp
engine.

__-
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A two-place advance

vities during 1940. On December 31, more than 800 of
these low-wing NA-16-3 type advanced trainem:s had been delivered in
Britain, Canada and other parts of the DBritish Empire. January
brought a personal cablegram from Lord Beaverbrook, British Min-
ister of Aireraft Production, congratulating J. H. Kindelberger for
his company's achievement in bettering the production schedule set
for 1940 on the Harvard II type. Because training activities of the
British Royal Air Force had been concentrated at various points in

Aviation’s acti
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the Empire, most Harvard trainers delivered during 1940 trnyc.lcd
under their own power from the factory in Tos Angeles to tramning
hases in Canada. The tremendous job was puimm(‘(l by a staft of
skilled American pilots who delivered the trim yellow monoplanes in
Canada and rctmnul immediately to T.os Angeles via scheduled air
lines for the next consignment.

Turning from training craft to a more spectacular phose of design
and production for Britain's war effort, North Am  an in 1940
developed a new type of single-scat fighter powered with an Allison
liquid-cooled engine. On the hasis of seeret flight tests conducted on
the first of the new type late in 1940, it appear ed certain that North
American had one of the fastest fighting airplanes in the world.
despite the fact that rated horsepower of the engine was far below
that of some of the newer aircooled engines. The new fighter was
heing produced in quantity during 1941, Tt was introduced to the
British Roval Air Force as the NA-73 Mustang. With minor design
changes it went to the U, S. Army Air Corps as the P-31 pursuit
airplanc.

Other planes produced for export by North American during the
vear included advanced trainers for Venezuela, light attack bombing
planes of the NA-44 tvpe for Brazil, Chile, and Thailand, and Model
NA-30 single-seat fighters for Thailand, At the end of the vear most
of these orders had been completed, and it appeared certain that North
American would be able to accept few, if any, new export orders dur-
ing 1941 because ()f lho concentration of all production facilitics on

J-25 bombers for the Air Corps and advanced trainers and pursuit
airplanes for the An' Cmps Alld Dritain.

Despite full speed ahead on production for national defense, North
American engineers worked constantly on experimental projects and
research to improve materials and processes. At least one of the new
designs. a twin-engine bombardment type reportedly the most cffec-
tive yet developed, was scheduled to hegin flight tests in 1941, In the
field of production improvement, North American instituted a methods
department in 1940 to study production techniques and recommend
improvements. Wind tunnel testing of scale models was conducted
in several West Coast wind tunnel laboratorics, and considerable
enlargement of hoth personnel and facilitics occurred in North Amer-
icrm’rs own well-cquipped factory rescarch lahoratory.

Personnel expansion was consistent during the year and far more
rapid than in previous vears. Thus, from a total of 4,039 meloyec*
on January 1, 1940, the payroll increased to 5, 81g on July 1 and 8.2
on Deu:mhu 3I. As a basis for comparison, the total number of
employees on January 1, 1939, had heen 2.731. These figures revealed
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NORTH AMERICAN PURSUIT

A single-place fizhter, Allison powered.



252 AIRCRATIT YEAR BOOK

a net gain of 1,008 employees during 1939 and a net gain of 3.051
employees during 1940. A speculative glance into the future on Janu-
ary I, 1941, suggested that North American’s Inglewood plant proba-
bly would have from three to four thow and more employees on the
payroll at the end of 1941, and that Norih American’s 1111:00 mant-
facturing units—in Inglewood, Dallas and Kansas City—might even-
tually employ as many as 40.000 persons when the perte of the pro-
duction curve was rcached.

Although first examination of these phenomenal personnel expan-
sion figures would scem to indicate a hopeless labor training problem,
North American Aviation, with the aid of educational authorities
local, State and National——and private and public trade schools, was
doing such a good job of developing labor sources that a rough survey
at year-end showed go per cent of new men to be in the skilled and
semi-skilled brackets, with only 10 per cent unskilled.

In Inglewood, North American met its expansion problem through
three major training plans, as follows: 1, pre-employment courses
encouraged and assisted by North American in public schools and
reputable private schools; 2, apprentice training through adequate
supervision within the factory; and 3, trade extension courses in
nearby public schools, open only to employees and designed to pre-
pare employees for advancement into jobs requiring more skill and
offering more responsibility. Through this comprchensive program,
guided and coordinated by North American's personnel officials, North
American was meeting its personnel needs as they arose despite the
added drain on skilled personnel occasioned by the development of
new organizations in Dallas and Kansas City.

In Dallas, 1940 saw the inauguration of a training program neces-
sarily far broader in scope than anything attempted in Inglewood.
Using temporary quarters in Dallas while the new factory at nearby
Hensley Field was under construction, skilled supervisors from Ingle-
wood, equipped with jigs, tools and materials shipped from Inglewood,
were developing a nucleus of trained workers against the scheduled
open_ing date of the new factory. Under the plan in use, 100 new
applicants were being started each fortnight on a two-week training
course calculated to serve also as an entrance examination. At the
end of the two-week period, those who had successfully completed
the course were placed on the payroll and assigned to the departments
for which they were best fitted, after which they began actual produc-
tion work under adequate supervision as the final phase of their train-
ing. The first group of applicants began the preliminary course carly
n Novembcr, 1940, and results obtained through December pointed
toward a highly successful achievement of employment schedules.
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ters in Hawthorne and there the first six employees started \\'(,n‘_k.(m
the new Northrop design. These temporary quarters comprising
9,000 sq. it. of floor arca were in a former hotel building. Plans tor
the new plant structure were completed during August. The original
layout was planned for future expansion of the factory in units and
the wisdom of this was apparent. On September 30, 1930, ground
was broken for the first unit, and the ceremonies were nded by all
the employces, numbering 26 at that time.

During the balance of the year, the company’s staff, particularly
the enginecring department, was gradually enlarged and by December
31, 1939, the company had 73 employees. The hammer house was the
first structure completed and while the main building was still under
construction, work was started on the mock-up of the Northrop design
in that building.

On February 20, 1940, the main plant building was ready for
occupancy, and the rapidly expanding departments quickly moved into
the new factory. anxious to go to work on a subcontract received the
latter part of January from Consolidated Aireraft. This was the first
contract received by Northrop Aifrcraft. It amounted to about
$650,000.

With 122,500 sq. ft. of factory area in use during February, March
and April of 1940 the company found that more floor space was neces-
sary to take care of their rapidly expanding business which by May
was up to the two and onc-half million mark. During Mayv the first
expansion took place, with addition of 65.2R0 sq. ft. bringing the total
to 187,780 sq. ft.

April, 1940, also marked the first contract for complete airplanes
received by the new company. This order, from the I\m al Norwegian
Government was for 24 scaplane patrol bombers. ISight months later

the first ship was test-flown at Lake Flsinore. The ship’s performance
exceeded all the design specifications.

By August, 1940, onc year after the first six employees started
work in the rented temporary quarters, the number of em plovees had
increased to almost 1 ,000. Praduction was in full swing, zmd deliveries
were being made on schedule. Tn October, Northr op Ailrcraft received
its largest order, when the Dritish Government contracted for $r7.-
000,000 worth of high performance planes of newest design. That
order made it necessary for the company to exj yand facilities. Con-
tracts were immediately placed to increase the ﬂ()m arca to approxi-
mately wOO 000 sq. ft. This was to increase the production capacity
of the plant by 150 per cent. '

Iﬂtc in 1940, additional orders increased the company’s hacklng
to over $25,000,000. These orders were subcontracts from Boeing
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THE NORTHROP N-3

A three-place patrol bomber powered with a Wright Cyclone 1,200 h.p. engine.
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Aidrcraft for the Army's big Boceing Flying Fortresses and included
$1,750,000 worth of cowling and $3,500,000 worth of engine nacelles.
At the beginning of 1941, Northrop Aireraft had made an impres-
sive record of achievement in 10 months.  limployees had inereased
to 2,090, and $351.550 worth of cquipment had been delivered. On
March 1, 1941, employees totaled 2,318 and floor space 210,280 sq,
ft., with 300,000 additional xq. ft. to be completed ina few weeks.

The Northrop N-3I°I3 patrol bomber, 24 of whiclh  re destined
for use by Norwegian pilots flying as a unit of the Brio o Royal Nir
[Force, was a 3-place single-engine, low-wing full cantilever monoplane
incorporating extensive armament aud novel features of design and
construction. In addition to a load of 2.000 s, of hombs, 1t carricd
six machine guns. Four so-caliber machine guns were fixed in ithie
leading edge of the wing, two on cach side of the fuselage: two other
guns were flexible. One 30-caliber wa. 1 the turret above the fusclage
aft, and another 30-caliber fired through a cun trap under the fusclage
aft. In addition, bomb racks gave a wide selection of the type of
bombs which might be carried. permitting a range choice of from 30-
to 1000-1b. types or one 2000 Ib. torpedo.

The fusclage was a semi-monocoque type utilizing aluminum alloy
24S5T and incorporating a stressed skin covering. The structure was
fabricated in two sections, divided along the horizontal centerline, The
crew occupicd tandem cockpits covered by casily operated, stream-
lined enclosures with good visibility in all directions. The front cock-
pit was equipped with all necessary flight and engine controls and
instruments, and was occupicd by the pilot. The rear cockpit was
occupied by a gunner-observer located in the upper forward section,
and a gunner-radio operator-bombardier stationed in the lower rear
section.

The wing was of full cantilever design, had a stressed skin cover-
ing, and was composed of five sections, the center section, two outer
panels and removable tips. The NACA 2400 series airfoil section was
used, and the flaps were of the split trailing edge type. Power was
supplied by a Wright Cyclone GR-1820-G200 series engine rated
1,200 h.p. at 2,500 r.p.m. Two Edo floats were used in the seaplane,
and were attached by full cantilever pedestals replacing the usual strut
and wire 'type of support, thereby giving an unusual streamlined
mstallation.

Maximum stated speed at 16,400 ft. was 250 m.p.h., cruising 213
m.p.h., service ceiling 24,000 ft., gross weight 7,900 Ibs. The wing
span was 48 {t. 11 in., height 12 ft., length 38 ft., and cruising range
1,400 mi.

Piper Aircraft Corporation, Lock Haven, Pa., in 1940 claimed
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THE PIPER CUB COUPE

It is powered by a Continental 735 h.p. engine.

(lcli\'cry of 3,010 Piper Cubs, a record. To make possible that record
production, many additions and improvements to the Piper plant at
L.ock Haven took place. The ground arca was doubled by the addition
of two new assembly buildings goo ft. long, bringing the total floor
space up to more than 180,000 sq. ft: Other nlzumfac‘turing facilities
were improved for speedier production. Nearly a mile of monorail
conveyor system was installed to conneet all departiments and greatly
speed up movement of wings and fuselages. The system was complete
with switches, crossovers and double track in places, closely approach-
ing automotive practice. Considerable new machinery was installed,
cutting production costs. ‘The plant operated throughout 1940 on a
virtual 24-hour basis with three shifts, cmpl()}.'iu-g at the end of the
year 1,123 persons. \When the new assembly bmldl.n;‘;s were completed
in October, 10,40, prodnction jumped to over 100 Piper Cubs a weelk.
In November, 406 Cubs were delivered. A new two-story office build-
ing also was added for sales, accounting and engineering departments.
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PIPER CUB TRAINER

This two-place Model J-3 is available with Continental, Franklin or Lycoming
engine in a power range from 4o to 65 h.p.

Three basic models were turned out by Piper Aireralt in 1go.
Largest production was on the Piper Cub trainer which was supplied
in numbers for the Civilian Pilot Training program. Over 735 per
cent of the ships used in that program were Cubs. The performance
of the ship was improved greatly during the year by the installation,
as standand equipment, of 03 h.p. Continental, L.ycoming or Franklin
engines. Mufflers and dual ignition were included as standard equip-
ment. The 40 hop. trainer was still available at $9935. Available for
the first time in 1940 was the Piper Cruiser, a 3-place airplance witly
75 hop. Tt was used extensively by airport operators for advanced
student instruction, charter and passenger carrying. It seated the pilog
forward with two passengers aft. Dual controls were standard.

The Piper Coupe with many improvements was accepted readily
by private pilots. With a range of 450 mi., muffler, enclosed engine
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PITCAIRN-LARSEN WHIRL WING AUTOGIRO

A two-place cabin autogiro powered with a Warner Super Scarab 165 h.p. engine.

and many cabin refinements, it was offered as an ex: mlplc of the rapid
strides made to make private flying more practical. The Light Plane
Cavaleade to Florida which started at the end of 1()40 showed nearly

1.400 planes in the group of which over half were Piper Cubs flown
mainly by private 1)1101\ rather than commercial pilots as in {ormer
vears., The 1941 Piper Coupe featured 735 h.p. which gave it approxi-
mately 100 m.p.h. cruising S)CL(l and a range of over 300 mi. Practi-
cally every nccd for the private owner had been included as standard
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PORTERFIELD TRAINER

A two-place tandem trainer available with Continental 50 and 635 h.p. or Lycoming
65 h.p. engine.

equipment in that model —dual ignition, locks on the doors, clock, two
glove compartments, engine starter, mulffler, 1o3-1h, baggage compart-
ment, hydraulic hrakes, wheel pants, custom built radio receiver and
wind driven generator.

7 Pitcairn-T.arsen Autogiro Company, Inc., Willow Grove, Pa., on
Fcl)ruary 7 10471, announced incorporation, stating that it had taken
over the personnel, plant and contracts of Ditcairn Autogiro Company
which would have other quarters. Its PA-36 “Whirlwing™ autogiro
was a 2-place machine with cabin ; its length 20 ft. 5 in., height 1o ft.
3% in., rotor diam. 43 ft., weight empty 1,425 Ibs., uscful load 623
lbs.,. fuel capacity 36 gal., powered by a Warner 165 h.p. Super-Scarah
engie. stated high speed in level flight 121.7 m.p.h., cruising at 102
m.p.h., range with 30 gal. on Go per cent power 350 mi.
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REARWIN CLOUDSTER

A two to three-place private owner plane with a choice of Ken Royce engines
from go to 120 h.p.

Porterfield Afreraft Corporation, Kansas City, Mo., had a new
plant, consisting of three adjoining buildings. with 37,600 sq. ft. of
production floor area. In 1940 it enabled Porterfield to more than
triple production over that of 1939. Most popular of the Porterficld
models was the Lycoming 65 h.p. L.P-05 tandem trainer. Deliveries
of the Continental-powered models, CP-55 and CP-65, tandem train-
ers, also were increased greatly. Although the Porterfield trainer
models were designed primarily for private use, and thus incorporated
many features not found in trainers, they were rapidly finding ex-
tensive use in the Government’s program of flight training, During
1040 two new models were completed s the Franklin-powered, 65 h.p.
FP-65 and the Continental-powered, 75 hp. 75-C custon.  Pre-
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liminary work was completed to accommodate the installation of
IEdo float gear on the Model CP-6350 The complete Tine of 65 hup.
models also were made available ax ski-planes equipped with IFederal
all-metal skiis. In 19, Porterfield was plinning an increase in gross
weight on the CPP-035 and 1.I’-05; this increase to make possible more
gasoline capacity and longer range. .\ version of the C-635, includ-
ing full blind flight training cquipment, also was expected to be avail-
able. Porterficld was planning completion of a 2-pla stde-hy-side
maodel. The side-hy-side model was designed with o o wer range of
035 to go hap. and allowance Tor 1oo hs. of haggave.

Rearwin Aireraft & Fogine Company, Kansas City, Kans., de-
veloped new models, the 3-place Cloudster, the 73 lup. Skyranger
and an 8o h.p. Skyranger which was completed and the approved
tvpe certificate obtained in March, 1941, The Qo hop. Skyranger was
the same hasic design as the 735 h.p. Skyvranger except that it was
cquipped with 8o h.p. Franklin or Continental engine. The Frank-
lin engine also was equipped with @ generator and starter as standard
cquipment.  Another model was a 2-passenger, 120 hup. instrument
training ship. It resembled the 3-place Cloudster from outside ap-
pearance, was made in a tandem arrangement, having dual controls
and duplicate blind flving instruments. The instrument pancls were
mounted on shock-proof Lord mounts, and the rear compartment in
which the student worked his orientation problems could he closed
off completely with regard to visual reference to the outside. That
gave the instrument pilot plenty of room. DBy making an instrument
traiming ship from the standard Cloudster dimensions, considerahle
space was obtained for mounting the blind flying instruments, and
adequate pay Joad was obtained Tor carrving two complete sets of
blind flving instruments,

During 1940, the company completed negotiations with the Gov-
ernment of Tran to cquip the newly formed Acro Club of Tran with
120 h.p., 2-place Rearwin Cloudster trainers as standard equipment,
and 235 planes were shipped.

Republic Aviation Corporation, Ifarmingdale, N. Y., in 1940 in-
creased from 1,300 to 2,550 cmployees and carried through an ag-
gressive defense expansion program which accompanied the hooking
of more than $60.000.000 in new husiness, for delivery in 1941 and
1942, The company continued to base all activities on production of
single-seat military pursuit aircraft, principally of the high altitude,
interceptor type. During 1940 nearly 200 planes were delivered.
They were of the XP-1 and 2-PA “Guardsman” types for the Royal
Air Force of Sweden, and the .33\, AT-12 and P-43 “Lancer”
types for the U7, S. Army Air Corps.
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THE REPUBLIC P-33

A single-seat pursuit with a Pratt & Whitney 1,200 h.p. Twin Wasp power plant.

Substantial improvenients and additions were made to the build-
ings of the company and the available productive floor arca had been
increased to 230,000 Sq. it. by the end of 1940. Complete plans were
drawn during the year, contracts let, and work began, i December,
on a new 300,000 sq. it. building, adjacent to the existing plant, to
he completed carly in 1941.

Republic received a contract for $36.400.000 worth of pursuit
planes from the U. S. Government, which was the largest single order
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placed with any company for this type of aircraft. In addition, a
$5,212,000 facilitics agreement, for the erection of the new plant, was
made with the \War Department. Under the terms of this agreement,
Republic Aviation was to he compensated for 20 per cent of the cost
of the new facilities in cach of the next five vears. .\t the end of that
period title was to pass to the Government uniess Republic deter-
mined to exercise its privilege of acquiring the properiv at an agreed
price.

Substantial investments in machinery and tooling were made by
the company on its own account during 1940 in preparation for the
anticipated expansion demands which were realized i the later
manths. All operations in the existing plant were promptly converted
to permit expeditious transfer to the new strocture, when ready,
while production continued at an accelerated pace. Jigs and fixtures
for the newer models were designed and erected to he readily remov-
able and it was cexpected that the complete manufacturing activi-
ties of the company could he transferred from one building to the
other in a matter of less than a month,

There were several outstanding characteristics in desien and con-
struction of all Republic airplanes in 1940, all of which were to he
continued i 1941. Al models employed Pratt & Whitney radial air-
cooled engines, which were supercharged for extraordinary efficiency
at high altitudes. The '-35 series of pursults were cquipped \\'ili]
Twin Wasp engines of 1,050 h.p. The P-33 “lLancer™ had a 1,200
h.p. Twin Wasp installation and the P-47 “Warrior™ had the 2,000
h.p. Double Row Wasp as its power plant.

Special Republic-engineered installations of the turbo supercharger
gave the company’s fighter planes flying qualities in the 30.000-font
EL.]tI.tll(IC range, qualities which proved exceedingly desirable in the
light of European developments. Such pursuit-interceptors were re-
garded by overseas observers as the sorely-nceded answer to high-
altitude bombardment attacks. The homber squadrons of all belliger-
ents, reports established, consistently operated at the highest prac-
tical altitudes in order to escape anti-aircraft fire from ground bat-
teries and to put at a disadvantage enemy pursuits lacking the tacti-
cal ability to out-mancuver and out-speed their homber adversaries.

) Assisted. hy invaluable consultation with Army Air Corps tech-
nicians, Republic engineers successiully adapted the latest wartime
developments to the newer models. These included areatly increased
armament, sclf-sealing fuel tanks and effective armor for pilot-pro-
tection. 'With the completion of a large contract for the Royal Swed-
ish- Air Force, the company ecntered in 1941 a period of tremendous
expansion, during which its entire production was carmarked for the
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RYAN ST 3

A two-place plane for primary training with a choice of a Kinner or Menasco
enginc ranging from 1235 h.p. to 160 h.p.

The company established an unusual record of test flying two new
type trainers in a single d_:ly. One was the ST-3 land plane trainer,
and the other was the first Ryvan STM-2 military trainer to he
equipped for water flying.

The Ryan factory had 1,500 employees on its payroll carly in 1941,
and an additional 1.000 were to be hired within the next six months
in order that Ryan plancs called for under the defense program could
be delivered on schedule. Deliveries were heing made at the rate of
approximately two trainers per working day, and that rate was to he
greatly accelerated when the company finished preparing tools neces-



THE ATRCRAFT MANUFACTURING INDUSTRY 267

sary 1or the Nir Corps’ type standardization mass production plan.

[ 1940 Ryan delivered to the Air Corps a number of YO-31
“Dragontly™ observation planes for special flight tests. It indicated
ability 1o take-off and land within extremely limited areas. and the
capability of an unprecedented range in speed from almost a complete
“hover™ inmid-air to “stepping out™ at a fast clip. The “Dragonfly”
wis able to make almost unbelievably quick take-otts, steep climbs
over obstacles, and Jand at an approach angle that appeared to be
nearly vertical and with an extremely short roll.

The new Ryan low-wing open cockpit trainer for 1940 had the
Familiar Ryan appearance, but otherwise it was an entirely new air-
plane. The new Ryan ST-3 was the conumercial trainer version of a
large number of new training planes produced for the UL S0 Army
Adr Corps,

Confident in the belief that the ideal primary trainer should be a
low-wing monoplane, the Ryvan Aeronautical Company in 1934 pro-
duced the first Rvan S-T. For six vears Ryan was a ploneer i the
low-wing trainer ficld, retaining the basic S-T design, but making
numerous refinements in engineering and construction.  After vears
of much “sales resistance’, Ix’_\';lﬂ, in 1940, was a successful winner
ofan Adr Corps flight competition for primary trainers. The Ryan
ST then hecame the Army's first low-wing primary trainer, thus
breaking away from a 30-year precedent of biplanes for initial flight
mstruction of Air Corps flying cadets.

A large number of Ryan trainers were in continuous operation
by the Air Corps Training Detachment operated by the Ryvan com-
pany’s subsidiary, the Ryan School of Acronautics at San Diego. As
a result of this close contact between operator and factory, the Ryan
organization enjoyved an outstanding advantage in having its own
proving eround on which to base design and production nprove-
nments,

St. Louis Aircraft Corporation, St. Louis, Mo., in 1940 completed
delivery of a service order of 13 PT-1 biplanes (Army PT-15) for
the UL S, Army Air Corps. The company also produced for the Air
Corps a considerable number of semi-experimental developments,
such as -6, C-8, and C-9 balloon cars, expandable type rudders for
(-6 ballo )n_( Type T and Type T11 retractable skiis, test-stand tanks,
bombing trainer and target, and centrifugal blowers for observation
balloons. The company at the same time pushed forward its own de-
velopment program, resulting in the completion of the PT-T.M- 4 ajr-
plane, a 2-seat acrobatic training ship.

Southern Aireraft Corporation, Garland, Tex., placed in pro-
duction the company’s Model BM-10, a 2-place, open cockpit, highly
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ST. LOUIS AIRCRAFT TRAINER MODEL PT-1

A two-place trainer for the Air Corps po)\'cl‘C(l with a Wright Whirlwind 2
engine,

25 h.p.

staggered biplane, specifically designed to the requirements of the
U. S. Army Air Corps for the training of military pilots. During
the ldtter part of 1940, contracts were let for the construction of g
modern manufacturing plant, located on a 183-acre plant site and
private airport at Garland, Dallas County, Tex. The first unit of the
projected plant was scheduled for occupancy in the early part of 1941,
Paving the way for this expansion was the acquisition of additional
manufacturing machinery for the production of the BM-10 military
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SOUTHERN AIRCRAFT BM-10

This two-place military primary trainer may be powered with a Continental,
Jacobs, Lycoming or Wright engine.

primary trainer as well as for the subcontracting of component parts
for other atrcraft manufacturers.

Spartan Aircraft Company, Tulsa, Okla., produced its N'S-1 mili-
tary primary trainer for the U. S. Navy. It was a 2-place biplane
with a wing spread of 33 ft. 83§ in., height 9 ft. 4}2 in,, length 24 ft.
734 in., empty weight 2,080 lbs., usctul load 720 Ibs., gross weight
2,800 Ibs. It had a welded steel fuselage frame, fabric covered aft of
the rear cockpit; wing construction of laminated spruce spars, spruce
ribs and drag struts, all fabric-covered with the exception of the re-
movable metal tips: interplane and cabane struts of streamline steel
tubing and ailerons of riveted aluminum alloy construction with fabric
covering. The fin and stabilizer were of stressed skin aluminum alloy
construction, and the elevator and rudder of riveted dural frame worl

<
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SPARTAN NS-1

A two-place military trainer powered with a Lycoming 220 h.p. engine.

fabric covered. A single tab controllable from the cockpit provided
horizontal trim. The landing gear, of the split axle type, and the
swiveling tail wheel unit were equipped with oleo shock absorbers,
The plane had a 220 h.p. Lycoming engine.
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STEARMAN PRIMARY AND BASIC TRAINER

Model go is powered by a Lycoming 225 h.p. engine. The 9r is powered by a
Pratt & Whitney 450 h.p. engine.

Stearman A\ireraft Division of Boeing Airplane Company, Wich-
ita, Kans., in March, 1941, delivered its 1,000th trainer under the
defense program. I 1940 it had achieved a tremendous increase in
production of primary training planes for the U. 5. Army Air Corps
and Navy. At the same time it was expanding its plants extensively
to produce at a still faster rate in 1941, \With the country in need of
greatly enlarged fleets of primary training planes as a starting point
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of the defense program, the Stearman plant was amaong the first to
undertake substantial expansion and gear up to quantity production.
By September, 1940, Stearman announced that it had reached a pro-
duction rate of one airplane every three hours for the two main shifts
of cach day and that the rate was heing accelerated steadily toward
a future schedule of one atrplane every go min,

The Stearman contracts from the UL S0 Army and Navy com-
priscd upward of 3.000 airplanes—the largest uber of primary
tramers ever ordered by the Government in peacet. we from one manu-
facturer. I’roduction of these planes drew a veritable stream of de-
livery pilots to Wichita to ferry the craft to the various training cen-
ters for use in schooling new Army and Navy {lying cadets under the
defense program. By carly 1941, as many Stearman trainers were
being delivered in a period of two weeks as were completed in the
entire two years of 1937 and 1938.

Stearman started 1940 with 157,000 sq. {t. of floor arca. Dy carly
19471 this had heen more than doubled, bringing the arca of the Plant
No. 1 to approximately 300.000 sq. {t. Meanwhile, an entire new
factory comprising 438,000 sq. ft. was nearing completion close by,
as PPlant No. 2. Both factory units were located on the Wichita
Municipal Airport. Plant No. 1 was devoted entircly to engineering
and production of training planes. Plant No. 2, a 330 by 1,000-{t.
modern structure, was to be devoted to the production of major sub-
assemblies such as outboard wing sections and tail surfaces for four-
engine Boceing Flying Tortresses, to he assembled at the main Boeing
plant in Secattle. This new plant, designed to fit idealized production
layouts, consisted of large clear working areas, flanked by a ware-
house huilding along one entire side to feed materials direct to the
production lines.

The personnel of the Stearman Division grew from 5oo at the
beginning of 1940 to 1,800 at the bheginning of 1941, and was ex-
pected to reach more than 6,000 by late summer of 1941, including
the new personnel at Plant No. 2.

Stearman’s defense orders comprised six basically similar types
of primary training planes, with varying engine installations. These
were the Army PT-1383, PT-17, and PT-18, which employed I.y-
coming R-680-11, Continental R-670-5, and Jacobs R-755-7 engines,
respectively ; and the Navy N2S-1, N2S-2 and N2S-3, the first and
third of which employed Continental R-670-4 engines, while the
second incorporated a T.ycoming R-680-8. The Lycoming and Con-
tinental engines used were rated at 220 h.p., the Jacobs at 225 h.p.
All were 2-place biplanes featuring high manecuverability and rugged
serviceability. They had a wing span of 32 ft., 2 in.,, height 9 {t. 47/
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1, length 2 e gis ine wing arca 297.0 sq. it., gross weight 2,700 Ibs.
varying slightly with different engine in\‘mllutlons Their stated high
speed was 1235 muphl, and cruising range from 400 to 423 mi.

These primary trainers had a m:clagc of welded steel frame, fah-
ric covered, wings of spruce spars, spruce ribs and aluminum alloy
channel drag struts, all fabric-covered. interplane and cabane struts
of streamlined aluminum alloy tubing and ailerons of riveted alu-
minum alloy construction, fabric-covered. \Welded steel tubing con-
struction was used in the tail group, with fixed stabilizers and with
horizontal trimming provided by means of an elevator tab. Landing
gear was of the full cantilever type, equipped, as was the tail wheel.
with oleo shock absorbers.

Another Stearman type in 1940 was the L-‘\’pCl'ilIlCllt’ll Air Corps
Model NA-21 Stearman Model N-100) twin-engine attack bomber.
It was equipped with 1,400 h.p. Pratt and Whitney R-2180 engines,
using Hamilton Standard three-blade constant-speed full {eathering
propellers. It had a wing span of 63 it.. length 33 {t. 9 in., height 12
ft. 3 in., and gross weight 18,230 Ihs. This airplane was an all-metal
high-wing monoplane with fusclage of semi-monocoque construction,
wings of the stressed-skin type, flush riveted, and with landing gear
and tail wheel fully retractable.

Early in 1941 the Stearman Division brought out a new tvpe
monoplane trainer which company officials believed to merit an ex-
ceptionally bright future. The new airplane was designed for adap-
tation cither as a primary or a basic trainer. As a primary trainer it
was designated as the Stearman Model go, equipped with a 223 h.p
Lycoming R-680-B41) engine and having a stated top speed of 140
m.ph. with gross weight of 2,810 1bs. The basic trainer or advanced
trainer version of the same airplane was designated Model 9I, carry-
ing a Pratt and \Whitney T1B3 engine rated at 450 h.p. It had
gross weight of 4,150 Ibs. and a stated high speed of 190 m.p.h.,
cruising at 160 n.p.h. and range of Qoo mi.

The new Model go-91 in tests showed exceptional qualities as a
training plane. and in addition the design had the advantage of having
been planned from the outset with a view to mass production, officials
of the company stated. The airplane emploved all three current types
of aircraft construction. The rear half of the fuselage was metal
monocoque and the front half was steel tube, mctal covered. The
horizontal control surfaces and vertical fin were of plastic constryc-
tion. All other movable surfaces were metal structure with fabric
covering. The wing structure was of a novel construction emploving
plastic ])ImClpleS through the use of spruce poplar plywood, resin-
bonded. The wings were fabric-covered. The fuel tanks, integral
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STEARMAN TRAINER PT-13B

The PT-13B has a Lycoming engine. The PT-17 has a Continental 22

o h.p.
engine. The PT-18 has a Jacobs 225 h.p. engine. P

with the wing structure and located in the center section, had a plastic
hase which was scaled with a coat of synthetic rubber, a type of con-
struction which combined mherent dependability with simplicity and
economy for rapid production. Design for mass production was car-
ried into many details. Instrument boards were made quickly de-
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THE STINSON VOYAGER

A three-place plane for the private owner, powered by a Franklin 90 h.p. engine

mountable and interchangeable; all accessory and control equipment
in both cockpits was likewise mterchang sable and of identical design.
and standardization throughout the airplanc was approached from
the standpoint of eliminating rigl}t_ and lcft‘. front and rear and other
unsymmetrical obstacles that militate aganst mass production, ef-
ficient servicing and relatively low cost. The cockpit was enclosed
with Lucite, a transparent plastic, and supported by a heavy steel
structure protecting the pilot and stu@ent n the' event of turnover.
The airplane was provided with landing ﬂa'p_s, in both models, and
provision for retraction of the landing gear if desired. Into the new
design was incorporated the result of Stearman’s experience gained
in the development and production of lTarge numbers of training type
airplanes for the Army and Navy during several years,

Stinson Aircraft, Division of Vultee Aircraft, Inc., Wayne, Mich.,
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TAYLORCRAFT MODIIL B

This two-place trainer is offered with a choice of Continental, Franklin or
Lycoming 65 h.p. engines.

hrought out a new plane for the private owner, known as the Voyager,
it was an improved version of the Stinson 105, which had built-in
slots and flaps. They were retained in the new Voyager model for
1941. The Voyager was a 3-place cabin monoplane powered by a
oo h.p. IFranklin engine. It had a stated top speed of 115 mip.h.
Standard equipment included hydraulic brakes, parking brake, wheel
pants, steerable tailwheel and bonding for radio. The Ifranklin en-
gine developed go h.p. at 2,500 r.p.m. Take-off run with full load
was 5350 ft. The rate of climb was 6oo ft. a min. Scrvice ceiling was
13.000 ft.

Swallow Airplane Company, Inc., Wichita, Kans., developed a
low-wing tandem trainer, the LT65, and carly in 1941 was preparing
for production in a new factory with 40,000 sq. {t. of floor space.

Taylorcraft Aviation Corporation, Alliance, ()., in 1940 took orders
for 1,017 airplanes as compared to 487 in 1939, an increase of 109
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TAYLORCRAFT MODEL Br2

Offered with a choice of 65 h.p. engines, Continental, Franklin or Lycoming, this
private owner plane carries two,

per cent. Production totaled g2y planes, an increase of 92 per cent
over 1939, Unfilled orders on December 31, 1940, amounted to $225.-
3483.30 against $38,880.40 at the end of 1939.

In order to cope with a continually increasing hacklog of incoming
orders the company in 1940 erected additions to the plant and a new
office building of the most modern type. The building progran in-
cluded an 8o x 100 ft. hangar and experimental department, two
hard-surfaced runways 1,000 ft. cach and two sceded runways of
approximately 2,000 [t. cach. Total floor area, inclmﬂling the hangar
was increased from 22,000 sq. it. to about 72,000 sq. it. Considerable
additional machinery and cquipment were added and the enlarged
plant laid out for more cfficient flow of production. “The productive
capacity of the company was tripled, permitting the building of one
plane an hour, or about 2,000 a year in one shift, or about 3,500 a year
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in two shifts. Total costs of the expansion program was about
el >; 000.

[avloreraft ])1;11111(-(1 the introduction of a new deluxe, side-by-side
111()11(>])l(m< comtaining a number of improvements over the 1940 model
i design, color and cquipment. Standard u[m]nmnt inchuled com-
pass, wheel and parking brakes, auxiliary O-gal. wing tank in addition
to regular 1 2-gal. tank under the hood, full swivel tailwheel, dual 1gni-
tion, and full navigation heht wiring, For the ~time Tavlorerai
included inits ine a tandem airplane. Designed ruggedly for student
training, the new ship was to he offered with optional landing gear,
orthodox or ll‘i(‘_\'(‘](‘.

Timm Aldrcraft Corporation, Van Nuys, Calif., was developing a
2-place tramer, PT-175-K.

Vega Alrplane Company, Durbank, Calif., was a subsidiary of
[ockheed Airerait Corporation. The new Vega plant on the edge of
[Lockheed Adrport at Durbank was to hecome one of the nation's great
reservoirs of aireraft equipment during 1941, It occupied 43 acres,
with more than 1,000,000 sq. {t. of plant arca, which combined with
250,000 sq. ft. in the older Vega plant, gave the company a nullion
and a quarter sq. ft. FEmployment totaled 4,000 at the heginning of
1947, It was to be raised to 13.000 during the year. Vega's produc-
tion was coordinated closely with that of its parent company, Lock-
heed. Also, Vega was going into production on its Model 35 primary-
sccondary traimer

The Vega 335 trainer was a single engine, 2-place, tandem low-
wing, all-metal monoplane. It had a wing span of 29 {t. 8 7/8 in.,
length 235 ft. 5 3/4 in., height 6 it 11 in., wing area 147.2 sq. ft., power
loading 14.65 Ihs. per h.p., wing loading 12,45 Ibs. per sq. it., weight
empty 1,278 Ibs., useful load 549 Ibs., gross weight 1,827 1bs., fuel
capacity 235 gal., stated maximum speed 124 m.p.h., cruising at 112
m.p.h., range 312 mi. The trainer was powered by a 125 h.p.
Menasco Pirate, with alternates Kinner, Warner, Ranger or Menasco
Dy-B.

Vought-Sikorsky Aircraft Division of United Aircraft Corpora-
tion, Stratford, Conn., i 1940 completed an expansion begun the
previous year, thus practically doubling its available floor space. Still
another expansion was begun during 1940 and, when completed, this
was almost to double again the previously-existing floor area. Simi-
lar increases in personnel were effected, raising total employment from
1.500 to 3,600 persons. Upon completion of its new facilities, Vought-
Sikorsky expected to employ nearly 7.000 men and women and to
have a total plant floor space of 630,000 sq. ft.

The activities at Vought-Sikorsky dmmg 1940 consisted prin-



THE AIRCRAFT MANUFACTURING INDUSTRY 279

THE VEGA MODEL 335

This two-place primary-secondary trainer is available with a choice of engines in

a horsepower range from 1235 to 180.
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VOUGHT-SIKORSKY S-43

A 19-place amphibion powered with two Pratt & Whitney Hornets,

cipally of preparing for quantity production of airplanes for the U, S
Navy ; completion of development on two new types of aircraft ; manu-
facture of aircraft for the navies of the United States, ngland and
France, and production of some commercial planes.

One of the two new types developed was the Vought XTqU-1
single-seat shipboard fighter, equipped with a Pratt & Whitney Double
Wasp engine and a Hamilton Standard [Tydromatic propeller. The
Vought fighter underwent official Navy trials, in which it developed
a high spced of over 400 m.p.h., according to the company. The
Vought Fighter was a low-wing, all-metal monoplane of monococjuie
construction. It had a spot-welded fuselage, an inverted-gull type
wing, and retractable landing gear.

The other new type developed by Vought-Sikorsky was the Si-
korsky VS-300 helicopter, an experimental rotating wing aircraft
which in several hundred flight tests proved capable of rising straight
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VOUGHT-SIKORSKY V-136

per with Pratt & Whitney Twin Wasp Junior 750 h.p. engine.

A two-place dive bom

up from the ground, hovering motionless, ﬂ_\'_ing forward, backward
or sideways, and landing by vertical descent \.\'nhout any forward run.
The helicopter was & single-place craft, equipped with a go lup. air-
cooled TFranklin engine. The power developed by this engine was
transmitted through a system ol Dbelts and shafts to drive a main
rotor and three auxiliary rotors. The main rotor provided the forces
necessary for ascent, descent, hovering, or level flight, while the
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VOUGHT-STKORSKY VS-44A

This 28 to 4o place ocean transport is powered with four Pratt & Whitnev Twin
Wasps.

auxiliaries governed the direction of flight. The VS-300 becanie the
first successful main lifting rotor helicopter in the world and es-
tablished the longest flight of a direct lift aireraft in the United States,
it was helieved, during its various flight tests. A record-making flight
of the Vought-Sikorsky Tlelicopter VS-300-A, took place at Strat-
ford, Conn., on April 15, 1941, with Igor T. Sikorsky at the controls
of the ship. Mr. Sikorsky hovered over an area of less than an acre
for 1 hour 5 min. 14.5 sec., after making a true vertical take-off with
no ground run or angular climb. The descent and landing at the end
of the flight were likewise vertical, with no glide or forward motion
over the ground. This was the first officially recorded flight of the
helicopter in the Western Hemisphere and it therefore established
the first national record for this type of ship. The directing official of
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the NN was William C. Zint of New York, and the two official wit-
nesses were William H. St John and Walter E. Goddard, of Strat-
tord.

The gross weight of the ship at the ume of the record flight was
approximately 1.2go 1hs. It had a three-bladed main rotor, 28 it. m
diameter, and three two-bladed auxiliary tail rotors, 92 in. in diameter.
The pitch of all of the rotors was controllable, which provided control
i flight. The power was transmitted in the experimental model
through o multiple helt drive for purpeses of flexibility in making
alterations. Control was scecured by the conventional throttle stick
and rudder, plus a pitch control lever which governed the angle of
attack of the main rotor blades.

The manufacturing activities at N\ ought-Sikorsky Aircraft during
1940 were devoted primarily to Vought SB2U-2 and SB2U-3 scout
dive hombers and Vought OS2U-1 and OS52U-2 observation-scouts,
all for the U, S, Navy, as well as Vought V5-136-12 scout dive
bombers for the I'rench Navy and Vought VS-156-B1 scout dive
hombers for the Dritish Navy., Two Sikorsky S-43 commercial am-
phibions also were built for the Roval Dutch East Indies Air-
ways.

The Vought scout dive bomibers produced for the U. S. Navy
were similar or improved versions of the SB2U-2 monoplanes
already in service. Those built for the British and French navies
were of the 2-place, low-wing, internally braced monoplane type, each
equipped with a Pratt & Whitney Twin Wasp Junior engine and a
Hamilton Standard constant speed propeller.

The Vought OS2U-1 and OS2U-2 observation scouts for the U. S,
Navy were of the low-wing monoplane type, with metal monocoque
fusclage employing extensive spot-welding. Ifach plane was powered
with a Pratt & Whitney Wasp Junior engine and a Hamilton Stand-
ard constant speed propeller. They were convertible cither as land
planes or single-float seaplanes, but their main function was as sca-
planes operating from battleship and cruiser catapults, and acting to
direct gunfire or conduct long-range observation-scouting missions.
More than 1,000 airplanes of this class were on order for the U, S
Navy.

In connection with its 1940 manufacturing activities, Vought-
Sikorsky instituted a plan of subcontracting as much work as possible,
and entered into agreements under which the Briggs Manufacturing
Company began to make wings and Fleetwings, Tnc., started to supply
tail surfaces for Vought-Sikorsky airplanes.

In the field of commercial production, the two Sikorsky twin-en-
gine S-43 amphibion transports delivered to K.N.LL.M. were of the
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VULTEE VALIANT 34

A two-place basic trainer with Pratt & Whitney Wasp Junior 450 h.p. engine.

to be completed. During 1940 the Vultee Field Division also comi-
pleted the fabrication of parts for attack bombers to be assembled in
a forcign country. These bombers, kunown as V 12C and V 12D, were
3-place, single engine, low-wing monoplancs, incorporating tremen-
dous firepower.

In August 1940, Vultee purchased the Stinson Adrcraft Division
of Aviation Manufacturing Corporation, with plants at Nashville,
Tenn., and Wayne, Mich. The Nashville plant was being used by
Vultee as a nucleus for greatly expanded facilities for military planc
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VULTEE ATTACK BOMBER

A 1.600 h.p. Wrizht Cyclone cngine powers this model V-12D.
manufacture, and the Wayne plant was continuing with the produc-
tion of private planes. (see Stinson.)

During 1940 the plant facilities of Vultee were greatly expanded.
The company had 273,800 sq. {t. of space available at the beginning
of the year. Dy the end of 1940, the area had been increased to 1,025,;
000 sq. ft., a rise of 239 per cent. When the expansion program was
completed in April, 19471, the total facilities were 1.795.000 sq. ft. at
the three Vultee Aircraft divisions.
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VULTEE VANGUARD

A one-place pursuit powered with a 1,200 h.p. Pratt & Whitney Twin Wasp engine.

Company personnel figures also rose sharply. At the beginning
of 1940 there were 1,255 employees on the payroll, and by December
31 this number had increased to 6.800. Total employment at the three
divisions was to be approximately 17,000 late in 1941,

In January, 1941, Vultee delivered to the Air Corps the final unit of
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WACO MODEL E

A four-five place plane with a choice of Jacobs, Lycoming, Pratt & Whitney or
Wright engine, ranging from 300 to 420 h.p.

an order for 300 basic trainers, completing the contract ahead of sched-
ule. Production commenced immediately on a new order for trainers,
known as the B7T-15, basically the same as the BT-13, but powered
with a Wright engine. This trainer was manufactured at the Vultee
IField Division, and improved mass production methods increased
output of this one model alone to 250 planes per month.

Production also commenced on an order for pursuits for the Can-
adian Government. This plane, known as the Vanguard P-48, had
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WACO MODEL F-y

trainer with a choice of Continental, Jacobs or Lycoming
engines of 220 or 225 h.p.

A two-place military
a span of 36 ft. and was a singl&cngine.1ow-wing mon.oplane. It was
powered by a Pratt & Whitney Twin Wasp engine developing
1,200 h.p. )

The Nashville Division began production of an observation-liaison
plane for the Army Air Corps, the O-49, the export version being
known as the Vigilant O-74. It was ¢ 2-place, single-engine, high-
wing monoplane of metal construction, mainly fabric-covered. 1t
was powered by a g-cyl. Lycoming engine developing 285 h.p.

The Stinson Division continued the production of private planes,
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concentrating on the Stinson Vovager, and also completed a 1253
h.p. artillery observation-liaison plane, incorporating tandem seating
arrangement, plexiglas dome and full span slots.

Early in 19471, Vultee produced an original model dive-bomber,
\'engeance, incorporating  several new  design and  auxiliary fea-
tures calculated to make it one of the fastest and most efticient dive-
bombers in the world.

The Waco Aireraft Company, Troy. O, in 1+ was in production
on its Model £ Adristoerat and Model S cabin uane for the private
owner. During the latter half of the year, however, Waco concen-
trated largely on production of the Model UP-17-7 (Air Corps Y 1T
14) trainer for flving schools operating under the CP'T program.
The trainer was for advanced classes. Waco produced 280 planes in
1940. A number of small Government contracts also were completed
as were several subcontracting orders. The plant was rearranged to
permit greater production. Quantitics of machine tool and power
equipment were installed. The company’s policy was to maintain
intact its large dealer and distributor organization while contribut-
ing in every possible way to the defense program.

Aircraft Engine Manufacturers

Aircooled Motors Corporation. Syracuse, N. Y., was incorporated
under the laws of New York State in January, 1936, under its old
name of Doman-Marks Iingine Company, Tnc. Tt clainied to be the
oldest engincering group producing aircooled engines, especially pres-
sure aircooled engines, in the United States.

Many of the present key personnel of Aircooled Motors Corpora-
tion arc former Ifranklin employees, who brought to this company
their 40 years of aircooled motor experience. In 1937 new capital was
obtained. The company acquired all the patents, the trade name, trade
mark and good will, and changed its corporate name to the Aircooled
Motors Corporation, applying the name FFranklin to all engines of its
design and manufacture.

From 1936 to 1940, inclusive, the company produced 06,300 en-
gines from 45 to 100 h.p. It was in production on five models of
aircraft engines with a range of 65, 8o, go, 120 and 130 h.p. The
FFranklin 65, 8o and go h.p. engines were 4-cyl. horizontally opposed,
aircooled engines, the first two displacing 176 cu. in. and the latter
displacing 199 cu. in. The Franklin 120 and 130 h.p. models were
6-cyl. horizontally opposed, aircooled engines displacing 264 and 298
cu. in., respectively.

Allison Division, General Motors Corporation, Indianapolis, Ind.,
took on an extensive expansion program typical of the entire aircraflt
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KINNER B-5 AND K-5

Model K-35 is rated at roo h.p. and the B-5 at 125 h.p. Both are five-cylinder
radial aircooled engines.

pump, vacuum pump, hydraulic pump and machine gun synchronizer.
All models could be equipped for fixed pitch, controllable or constant
speed propellers. All models had sodium filled exhaust valves, forged
aluminum pistons and four crankshaft hearings, two roller and two
ball.  All crankcase sections were magnesium alloy castings, except the
front half of the main crankcase which was an aluminum casting.
No basic changes were introduced during the year, though various
design improvements were incorporated in all models.

A new model of the Jacobs L-4 series incorporated automatic
valve gear lubrication and other modifications to comply fully with
the latest Army-Navy specifications. and the company received a
contract from the Air Corps to supply a quantity of that new model
for installation in Stearman PT-18 primary trainers.

Kinner Motors, Inc., Glendale, Calif., a new company with new
policies, was organized in January, 1939, for the purpose of purchas-
ing the name and business of the former Kinner Airplane & Motor
Corporation, Ltd. In July, 1939, Kinner Motors, Inc., took over the
operation of the corporation. During 1940, the new Kinner B-54 125
h.p. engine was granted approval by the Civil Aeronautics Adminis-
tration. This engine incorporated all latest improvements by Kinner
engineers, including a No. 10 spline crankshaft. In addition to the
customary test for A. T. C., the engine successfully passed the Army
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KINNER R-3
This five-cylinder aircooled radial cngine is rated at 160 h.p.

power plants had the same basic specifications as the new 4-cyl. en-
gines excepting displacement.

With the addition of these higher horsepower engines, Lycoming
offered planc manufacturers a power range of from 50 to 175 h.p. in
engines of the horizontally opposed. aircooled type.

43.50 18.13 | 18.19

— N

LYCOMING SERIES R-680-D AND R-680-E

A nine-cylinder radial aircooled engine; D models are rated 240 to 260 h.p. for
take-off; and E models are rated 280 to 300 hp. for take-off.
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MENASCO C6S5-4 SUPER BUCCANEER

A :ix-cylinder inverted in-line aircooled engine developing 260 h.p. at 2,300 r.p.m.
at 7.500 ft.

was October when more than 500 Lycoming 50 to 75 h.p. engines
were delivered. They were installed in Tayloreraft, Aeronca, Piper,
Luscombe, Porterfield and FFunk airplanes, and also were used ex-
tensively by operators participating in the C.P.T. program. The
Lycoming GO-145, 75 h.p. geared engine, the first of its kind in the
light plane field also was continued in production. It was installed
in production type Piper Cruisers and IFunk airplanes and other ex-
perimental types of aircraft. Production facilities for all the light
plane engines also were augmented late in the year, making it possible
for Lycoming to manufacture more than 800 engines of the 50 to
175 h.p. type a month. Production was started on a new type of
[.ycoming hollow steel propeller blade in the 8 ft. 6 in. size. These
propeller blades were used on the Army Stearman training planes and
the Navy Spartan trainers.

Menasco Manufacturing Company, Burbank, Calif., during 1940
greatly expanded its facilities by the construction of a new plant and
administration building located on a 14-acre tract. In the new Burbank
plant were houscd the two largest divisions of the Menasco Manufac-
turing Company. the aviation engine division and the hydraulic strut
division, as well as the general offices. The plant was equipped with
the latest types of machine tools and designed for quantity production
of both engines and hydraulic landing gear struts.

Engine production during 1940 was increased over previous years,
and business was marked by the receipt of several large orders for
export engines as well as contracts for the production of “Menasco
Hydraulic Shock Struts.” During 1941 Menasco offered mainly four
engine models: the Model Dy, 125 h.p., the Model D4-B, 160 h.p.,
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PRATT & WHITNEY TWIN WASP SERIES C3-G

A 1,200 h.p. 14-cylinder double row radial aircooled engine.

2

refinement in design resulted in the announcement during the year
of the B3 series. Similar in construction to its predecessor and super-
seding the B2 series in production. the new Wasp Jr. included many
features introduced with the Wasp series Hi. The Wasp Jr. was
produced in quantity for Vultee and North American basic training
airplanes for the U. S. Air Corps as well as Vought-Sikorsky observa-
tion scouts for the Navy. Other planes in which Wasp Jr. engines
were installed were trainers built by Stearman, [leetwings and Air-
craft Research Corporation; Beech z-engine advanced trainers and
transports for the Army; single and 2-engine Beech, and Grumman
amphibion utility planes for the Navy; as well as Lockheed, \Waco,
Stinson, Howard, Grumman and Beech planes in the private owner
field.

The Wasp Hr series, in addition to normal commercial and ex-
port requirements for the geared H1-G scries, was manufactured in
large quantities in the direct drive H1 Series for installation in the
standard advanced training type airplane built by North American
Aviation for the U. S. Army and Navy and in the same type of air-
plane for the British Royal Air Force.

The Twin Wasp, manufactured in the C3-G and C4-G series with
single and z-speed supercharging respectively, continued to maintain
traditional Pratt and Whitney standards of dependability, perform-
ance and economy founded on the established success of the double-
row principle inaugurated by Pratt and Whitney Aircraft. Deliveries
increased rapidly during 1940 for installation in a wide range of
military and commercial airplane types. These included the new Con-
solidated 4-engine long-range bombers and Republic pursuits for the
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REARWIN KEN ROYCE 7G ENGINE-

A seven-cylinder radial aircooled engine rated at 120 h.p. at 2.225 r.p.m.

WARNER SUPER SCARAB MODEL 165
A seven-cylinder radial aircooled engine rated at 165 h.p. at 2,100 r.p.m.
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7. 624
WRIGHT DOUBLE ROW CYCLONE 14

A 14-cvlinder double row aircooled engine with a rating of 1,600-1,700 h.p. for
take-off.

In March there were 16,000 persons employed. By the end of the
year 18,000 were to be on the payroll. By March, 1942, an additional
12,000 to 15,000 emplovees would be in the Cincinnati plant.

During 1940, the Wright Aeronautical Corporation continued
production of high-performance Wright Whirlwinds of 7 to g-cylin-

WRIGHT CYCLONE G 100

A nine-cylinder radial aircooled engine with a rating of 1,100 h.p. for take-off.
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WRIGHT CYCLONE G 200

A nine-cylinder single-row radial aircooled engine with a rating of 1,200 h.p. for
take-off.

Northrop Attack bomber ; and commercially in the Douglas air liners
in service on American Airlines, Eastern Air Lines, Trancontinental
and Western Air, Braniff Airways, Pennsylvania-Central Air Lines,
Chicago and Southern Air Lines, Royal Dutch Airlines, Pan Amer-
ican Airways System, and other leading air transport companies
throughout the world. Cyclones rated at 1100 h.p. were installed in
the new Boeing 307 Stratoliners which were placed in service by Pan
American Airways and Transcontinental and Western Air in 1940.

The 1200 h.p. Wright Cyclone, designated as the G-200 Series,
was approved by the Civil Aeronautics Authority for the highest
power rating ever accorded a 9-cylinder radial aircooled aircraft
engine. First commercial installation of the G-200 Cyclone was made
in a new fleet of Douglas DC-3 transports placed in service by Chi-
cago and Southern Air Lines between Chicago and New Orleans.
An outstanding military use of the same engine was its installation
in the twin-engine Grumman FsF-1 fighter.

The Wright Double-Row Cyclone 14, which powered the four-
engine Boeing 314 Clipper ships of the Pan American Airways
System on its transatlantic and transpacific routes, turned in a
spectacular record of performance for continuous operation of that
type. The Double-Row Cyclone 14 also was selected to power such
outstanding military and naval types as the North American B-25
Army twin-engine bomber, one of the most advanced types in the Air
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WRIGHT WHIRLWIND NINE CYLINDER

A nine-cylinder radial aircooled engine rated at 450 h.p. for take-off.

engines with higher performance characteristics at high altitudes.
This device, which was developed by Wright engineers with the
cooperation of the Army Air Corps, provided two blower gear ratios,
making possible the use of a moderate degree of supercharging for
take-off and sea level operation and the higher degree of supercharg-
ing required for high performance at high altitudes. The Two-Speed
Supercharger mechanism added only a few lbs. to engine weight. It
replaced the solid lay shaft used in the conventional supercharger
mechanism. Changing from low to high blower or high to low could
be accomplished by a simple control installed in the pilots cockpit.

Manufacturers of Accessories

The Acrotorque Company, Cleveland, O., developed in 1940 two
hydraulic devices, the All Weather Windshield Wiper and the Fast
Feathering Control Valve. The Acrotorque Fast Feathering Control
Valve, approved for use with the Hamilton Standard Hydromatic
Propeller, was designed to assist in the fast feathering of the pro-
peller in emergencies. Purely hydromatic in its action, it imposed
no additional load on the airplane’s source of electrical energy. Light,
weighing less than 3 lbs., it could be installed by numerous methods
and in various locations suitable to convenient operation. The Acro-
torque All Weather Windshield Wiper was a safety device to enable
the pilot to fly contact during rain, snow and icing conditions. Blades
incorporated an alcohol dispensing system. Of non-magnetic con-
struction the wiper was hydraulically operated, transmitting an abun-
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machining, grinding, heat-treating, anodizing and general finishing
was placed under a single management.

The year found Adel with a backlog considerably in excess of
$1,000,000, covering hydraulic selector valves, hand pumps, electri-
cally driven pumps. filters and similar items. As in the past, produc-
tion was maintained only on proprietary items based upon exclusive
Adel designs and/or patent rights owned by Adel. Original line of
Adel Dual Purpose Line Support Blocks and Clips, accepted by
practically every American and many foreign manufacturers, was
continued with sufficient facilities to increase output to the necessary
level for mecting the entire requirements of the national defense
program. Over 2000 different items were represented in that particu-
lar Division.

Aero Instrument Company, Cleveland, O., in 1940 continued
manufacturing instruments for the aircraft industry.

Aero Supply Mfg. Co., Inc., Corry, Pa., manufactured a complecte
line of engine controls, hand and power drive fuel pumps, fuel valves,
strainers and armament accessories.

Aeromarine Instrument Company. Dronx, N. Y., manufactured
aircraft instruments, including altimeters, airspeed indicators and
compasses used on light planes. They were a contributing factor in
bringing the price of a small plane within reach of the average man,
the company stated.

In the company’s A-N standard instrument department, instru-
ments were built to A-N Standards to prevailing government specifi-
cations for domestic and foreign military requirements. The whole
organization was geared up to meet rapid changes in instrument de-
velopments.

Aeroproducts Division, General Motors Corporation, Dayton, O,
manufactured a product that was on the confidential list of the U. S.
Army Air Corps. For that reason, no account of the company's air-
craft manufacturing activity was available,

Air Associates, Inc., Bendix, N. J., underwent an unparalleled
expansion. To meet the demands imposed by national defense needs,
a new $250,000 plant was erected in Bendix which more than dou-
bled facilities formerly available at Garden City, N. Y. With in-
creased demands for Air Associates’ products even these expanded
facilities were found inadequate and plans for additions to the new
building were developed before the end of the year.

Construction also was started on a new plant at the Los Angeles
Municipal Airport and in 1941 west coast operations were moved
from Glendale, Calif., to the new plant with production facilities
more than doubled.
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plumbing. It was designed to handle pressure loads up to 1,500 p.s.i.
The corporation built hydraulic actuating cylinders for a leading air-
craft builder. One cylinder was for retraction and lowering of land-
ing gear, while the other was designed to actuate the flaps of the
airplane. The Model 62008 four-way hydraulic selector valve, manu-
factured by the corporation, incorporated a flow governor regulating
extension and retraction time of flaps and landing gear, and a pres-
sure governor controlling action of the flaps within fixed ranges of
load. The pressure governor automatically actuated the flaps when
speeds in excess of a plane’s design limits were attained.

Aircraft Accessories Corporation also manufactured the No.
65009 hydraulic hand pump for use as a stand-by source of power:
a complete line of single and double ball check valves to provide a
means of positive non-reversal of the directional flow of fluid in the
hydraulic system, and the No. 62002 four-way selector valve, which
required only slight pressure for operation.

Aircraft Tools, Inc., Los Angeles, Calif., added the production of
high speed drills, micrometer stop counter sinks, a new line of 45
and go degree heavy duty angle drills, a complete line of hole saws,
and Allen screw type drill adaptors, all high speed precision small
tools for aircraft builders. In addition to inaugurating production of
precision small tools, the company continued production of its stand-
ard line of aircraft production tools.

Aircraft Hardware Manufacturing Co., Inc., Bronx, N. Y., manu-
factured many types of constructional hardware for aircraft, and
continued manufacture of its standard line of bolts, nuts and turn-
buckles. The company’s stainless steel department expanded to four
times its original size, with special screw machine parts and swedg-
ing terminals leading all items in sales. Intricate precision screw
machine products were carefully checked in this department for
dimension, exact tensile and hardness range, perfect plating, passivat-
ing or anodic finish.

The Ajax Metal Company, Philadelphia, Pa., furnished brass,
bronze, nickel and aluminum alloys—metals used in making cast-
ings for various airplane parts—in ingot form to the aircraft manu-
facturers, in accordance with their latest specifications.

Aircraft Radio Corporation, Boonton, N. J., produced its line of
radio receivers and transmitters.

Aluminum Company of America, Pittsburgh, Pa., expanded its
facilities for producing aluminum and aluminum alloy materials for
aircraft construction to meet the increased demand created by the
Government’s airplane building program. This increase in the com-
pany’s facilities was the beginning of a $150,000,000 expansion pro-
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kind in the world, this giant precision machine permitted study of
materials and structures in their full size, rather than in the scale
models to which the laboratories were formerly limited. Valuable
information about aluminum was expected from the use of that
machine.

American Bosch Corporation, Springfield, Mass., in 1940 went
into production on 7-cylinder aviation magnetos and greatly ex-
panded its facilities for producing g- and 14-cylinder magnetos, the
latter models having been introduced in 1939. Plans called for the
production of 4-cylinder and 18-cylinder magnetos during 194I.
Under the impetus of national defense contracts the company com-
menced the establishment of a branch factory at Providence, R. 1.,
to provide separate and parallel manufacturing facilities for its
products.

American Screw Company, Providence, R. 1., supplied the air-
craft industry with wood, machine and sheet metal screws and mis-
cellaneous hardware.

American Tube Bending Company, Inc., New Haven, Conn.,
specialized in the production of parts for aircraft and aircraft en-
gines manufactured to the customer’s designs and specifications.
These parts included intake pipes, small exhaust collectors and mani-
folds, oil lines, landing gear struts, engine mount rings and control
sticks.

Apex Machine & Tool Company, Dayton, O., continued produc-
tion of its line of power bits, hand drivers and standard and special-
ized types of universal joints used in the manufacture of aircraft and
engines.

Arch Roof Construction Company, New York, designed and con-
structed hangars and manufacturing plants featuring arched roofs
with clear spans to 8oo feet with or without an overhead hoist
system.

The Aro Equipment Corporation, Bryan, O., further developed
its Automatic Fuel Selector Valve, which automatically shuts off fuel
line from empty tank and cuts in on fuel line from tank containing
fuel. Fuel pumps, hydraulic pumps, vacuum pumps, propeller de-
icing equipment, and oxygen supply regulators for high altitude fly-
ing, were among other Aro developments. The company built two
additions to its factory and added much new precision machinery.
Scheduled deliveries were made on large orders for propeller hubs
and Aro Tuel Segregators.

The B. G. Corporation, New York, manufacturers of spark
plugs, in 1940 developed new spark plug models to keep pace with
requirements of high specific power output engines. Additional mod-
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of smaller struts were being manufactured for all types of aircraft,
such as transports, dive bombers, primary, secondary and advanced
trainers.

Plants and subsidiaries operated by the corporation, and their
products were:

Consolidated Divisions—DBendix Products Division, South Bend,
Ind.. produced automotive brakes (mechanical and hydraulic), air-
plane wheels, brakes and pneudraulic shock struts, chassis testing
and corrective shop equipment, Stromberg automotive, aircraft, and
marine carburetors. B-K vacuum power braking, remote-control
gear shifting, remote-control systems. for vehicle and industrial ap-
plications, Bendix-Weiss constant-velocity universal joints, ordnance
equipment; Wayne Division, Wayne, Mich., produced aircraft en-
gine components and undercarriage equipment; Eclipse Machine
Division, LElmira, N. Y. produced Bendix starter drive, red cap
and industrial hose couplings, mowerake, Morrow bicycle coaster
brake, Bendix Startix, ordnance equipment; Marshall-Eclipse Divi-
sion, Troy, N. Y., produced automotive brake linings: Zenith Car-
buretor Division, Detroit, Mich., manufactured Zenith carburetors,
flame arresters and fuel filters; Export Division, New York, man-
aged the sale of Bendix Products in foreign markets; Eclipse Avia-
tion Division, Bendix. N. J., produced engine starters, starter ac-
cessories, generators, dynamotors, landing gear motors, de-icer oper-
ating mechanisms, vacuum pumps, engine driven hydraulic pumps,
and miscellaneous accessory equipment; Pioneer Instrument Divi-
sion, Bendix, N. J., manufactured aircraft instruments and equip-
ment and navigation instruments; Philadelphia Division, Phila-
delphia, Pa., produced electrical and mechanical components; Julien
P. Friez Division, Baltimore, Md., weather and meteorological in-
struments, flight recording equipment, air conditioning control equip-
ment ; Scintilla Magneto Division, Sidney, N. Y., produced magnetos,
spark plugs and radio shielding, also Diesel fuel injection systems;
Marine Division, Brooklyn, N. Y., Bendix-Cory marine signalling,
communicating and lighting equipment, Bendix-Holmes automatic
steerer, hydraulic and vacuum remote controls for power-driven
water craft.

Consolidated Subsidiaries—Bendix Aviation, Ltd., Burbank,
Calif., manufacturers and distributors of Bendix Products on Pacific
Coast; Bendix Radio Corporation, Baltimore, Md., aircraft radio
devices and radio measuring instruments; Hydraulic Brake Com-
pany, Detroit, Mich., hydraulic brakes for motor vehicles; Peco
Manufacturing Corporation, Philadelphia, Pa., automotive service
equipment and ordnance products.
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Non-Consolidated ~ Domestic ~ Affiliated Companies—Bendix-
Westinghouse Automotive Air Brake Company, Pittsburgh, Pa.,
makers of air brakes and air control devices for motor vehicles
(51 per cent owned by Bendix Aviation Corporation; 49 per cent
by Westinghouse Air Brake Co.); The Lubrication Corporation,
Chicago, Ill., automotive and industrial lubricating equipment
(jointly owned by Bendix Aviation Corporation and Standard Oil
Company of Indiana); Jaeger Watch Company, Inc.,, New York,
eight-day and magnetic automotive clocks and chronometric tacho-
meters,

Bendix Aviation, Ltd., Burbank, Calif., expanded its floor space
160 per cent, personnel 400 per cent and its equipment 150 per cent
and brought to the aviation industry many new and improved de-
velopments in radio, hydraulic units and landing gear equipment.
Custom built radios to meet the exacting demands of air lines, mili-
tary, export and private owners were developed and manufactured.
To meet the demand for export military equipment, a continuous
tunable master oscillator transmitter was designed. This transmitter,
known as Type TA-15A, had a very wide frequency coverage, ex-
ceptional oscillator stability, and met a definite need in the export
military field. A special high gain interphone amplifier was developed
to work with headphones and microphones of British design. Nu-
merous interphone station boxes were necessary to provide opera-
tional characteristics suitable to meet military requirements, and many
miscellaneous radio accessories were constructed to be used in con-
necti(?n with main radio units manufactured by Bendix Radio Cor-
poration.

A complete line of hydraulic equipment was developed to meet
the requirements of all types of aircraft, i.e., hand pumps, selector
valves, actuating cylinders, check valves, relief valves, restrictor
valves, power brake valves, quick disconnect couplings, pressure
regulators, sequence valves, pressure warning switches and com-
pletely engineered hydraulic systems. A unique development was the
multiple bank selector valve. This unit incorporated three separate
valves in a common housing with a common pressure and exhaust
manifold. The valve was operated by handles attached to concentric
shafts protruding from one end. Any valve could be operated inde-
pendently of the others.

Landing gear equipment was designed and manufactured to meet
requirements for airplanes up to 20,000 lbs. gross weight, Complete
engineering service was made available, as well as facilities for testing
all types of landing gear equipment.

Boots Aircraft Nut Corporation, New York, developed the light
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weight Boots Aircraft nut. a stamping from sheet metal produced by
the Scovill Manufacturing Company and United-Carr Fastener Cor-
poration. The Doots Stamped nut, known as the wing style, was from
20 to 60 per cent lighter than other approved self-locking nuts and
was generally less expensive, the corporation stated. This stamped
nut was said to allow a saving in weight of more than 30 lbs., in cer-
tain types of airplanes. It was used by many major airplane manu-
facturers. The Boots Aircraft nut consisted of two portions—a load-
carryving portion and a locking portion. The two were connected by a
spring member, which was forced to expand well within its elastic
limit. as the nut was screwed upon the bolt. Thus a resilient force
was established and maintained hetween the load carryving threads of
the nut and bolt, which force acted in the same direction as the
tightening force. These features eliminated all axial play between
the threads. acting with rather than against the tightening force.
Joots nuts were authorized for use in airplane construction by the
Army, Navy and Civil Aeronautics Doard.

Breeze Corporations, Inc., Newark, N. J., serving most types of
transportation in peaceful or wartime pursuits. in 1940 devoted go
per cent of its manufacturing facilities to national defense contracts.
A backlog of $11.863.000 was on the corporations’ hooks as of De-
cember, 1940. Shipments in 1940 totaled nearly $5.000,000 as com-
pared with $2.508,982 in 1939. Four plants operated by Breeze in
Newark and one in Elizabeth, N. J.. increased combined floor space
to more than 300,000 sq. ft. A total of $250.000 was spent for new
equipment, materials, plant structures and personnel.

A new method of manufacturing armor plate faster for American
warplanes and other fighting units was developed. Improvements in
and increased production of cartridge starters and radio ignition
shielding was matched by gains in manufacture of Breeze conduits
and fittings, conduit junction boxes, swaging machines and hand
swaging tools, electrical connectors, exhaust gas analyzers, resistance
type thermometers, tab controls, ammunition rounds counters, in-
ternal tie rods, tachometer, fuel pump and remote control drives,
doors and hatches for vessels, and other equipment, including stain-
less steel structures and fabricated products. The Breeze radio igni-
tion shielding was refined and supplied with improved flexible con-
duits, gaskets and connecters. The improved components were effec-
tive in making shielding assemblies watertight to meet current Army-
Navy specifications. Disconnect plugs were used on spark plug leads
on some engines so that portion of the ignition cable having the
shortest life was replaceable without complete removal and rewiring
of a shield. A new line of multiple-circuit electrical connecters was
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introduced for use at firewall, generator. radio and instruments with
improved contacts. The line conformed with latest Army-Navy speci-
fication, and included single units for accommodating as many as 42
circuits. The Breeze fuel-air ratio indicator gave a fast, accurate
reading of the fuel-air mixture based on analysis of the exhaust gas.
The engine Cartridge Starter developed by Breeze secured its energy
from a shell using slow-burning fuel to gencrate the required power
at a controlled rate which provided ample torque without danger of
shock to engine parts. The starter could he used without drain on the
airplane battery, as the shell was fired by the current from a flashlight
cell.

Briggs Manufacturing Company, Detroit, Mich., as a sub-contract-
or to the aircraft industry, manufactured an increasing number of
wing panels for Boeing Flying Fortresses.

Cambridge Instrument Company, Inc., New York, developed pre-
cision instruments for use in the increasingly important practice of
aviation medicine. The company also developed instruments for use
in industry and research laboratories. Cambridge Electrocardiog-
raphs for the use of heart specialists were produced in growing num-
ber, with many earmarked for physicians connected with the air
services. This work was carried on in the company’s plant at Ossin-
ing, N. Y., where a 75 per cent plant expansion was completed during
the year. Instruments manufactured included completely automatic
gas analyzers for determining oxygen, hydrogen, carbon dioxide and
carbon monoxide.

Champion Aviation Co., Los Angeles, Calif., introduced light-
weight, wind-driven generators. These generators were especially de-
signed and built for aircraft use, particularly in light planes. They
were of streamline design, built of Dural wherever possible, with
electrical parts of cadmium plated brass. They were equipped with
voltage control and release to prevent over-charging. On the four
larger models the propeller position was made adjustable to produce
maximum power on all variations of cruising speed. Six powered
models of 6, 12, and 20 ampere capacity weighed only 6, 9, and 13
Ibs. respectively. Twelve-volt models of the same weight were avail-
able in 4, 8, and 15 ampere sizes.

Champion Spark Plug Company, Toledo, O., in 1940 continued to
expand production of a mica insulated spark plug and also developed
a successful ceramic insulated spark plug for use in high output
engines. A 30,000 sq. ft. plant expansion was scheduled for quantity
production of the new ceramic insulated plug. Champion continued

its policy of devoting its resources to research, engineering and manu-
facture of spark plugs only.



THE AIRCRAFT MANUFACTURING INDUSTRY 345

Chandler-Evans Corporation, South Meriden, Conn., makers of
Ceco {uel pumps and non-icing carburetors introduced a device called
Protex-Plug, designed to protect aircraft engines against corrosion
during shipment and storage. It operated on the principle of chem-
ically dchydrating the atmosphere surrounding the surface to be pre-
served. It was in the form of a dummy spark plug containing the
dehydrating chemical and was installed in the spark plug holes in
aircraft engine cylinders. The development was started by United
Aircraft Corporation and taken over under license by Ceco. The
corporation also completed design, development and flight test of an
entirely new type of carburetor, in which substantial saving in weight
and space over previous models was indicated. The corporation con-
tinued production and delivery of its line of fuel pumps and non-icing
carburetors. Equipment was added to build up fuel pump production
to the point where Ceco pumps represented a substantial element in
the national defense program.

The Cleveland Pneumatic Tool Company, Cleveland, O., manu-
facturers of Aerol Shock Absorbing Struts and Cleco Pneumatic
Tools, in 1940 greatly increased engineering, testing, and manufac-
turing facilities. A large and fully equipped drop test laboratory was
built, and much larger floor areas were provided for manufacture of
struts and pneumatic tools. A large building for the heat treating
department, more than three times the former size, was erected, and
completely equipped with modern furnaces and related quenching
and recording devices. The company continued to increase its line of
riveters and squeezers for aircraft manufacture, and methods of
flush riveting received special attention. Production of sheet holders
during the year ran into millions. Cleco sheet holders were used to
hold sheets together and were applied to structural members during
the riveting process. They were reported to save about three fourths
of the preliminary fastening time.

Climax-Molybdenum Company, New York, manufactured Chrom-
ium-Molybdenum steel for aircraft. It was an established material
because of its satisfactory welding characteristics and high strength-
weight ratio. The company reported that it could be fabricated into
seamless tubing as well as into sheet and bar stock; that it would
withstand severe cold, and also respond uniformly to heat treatment.

Curtiss Propeller Division, Curtiss-Wright Corporation, Caldwell,
N. J., supplied standard equipment for Army pursuit airplanes, in-
cluding the Curtiss PP-40 and P-36A, Lockheed P-38, Bell Airacobra
and the Republic Lancer series. Curtiss propellers also were adopted
by the Navy, as standard equipment for such planes as the Grumman
F4F3 and Brewster F2Az fighters, The Curtiss Tomahawks and
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Mohawks, Lockheed, Brewster, and Grumman fighter planes used by
Great Britain also used Curtiss Propellers. As a result of the de-
mand for this type of constant speed, full-feathering aircraft pro-
peller, the Curtiss Propeller Division expanded its facilitics. At the
end of 1939 the company had three plants, with an area of 490,000
sq. ft. It increased to four plants, with 1,000,000 sq. ft. by the end
of 1940, and the complete expansion program called for five plants
with total floor area of approximately 1,415.000 sq. ft. [“ull implica-
tions of the growth of this new Curtiss-\Vright Division were seen in
the fact that, on July 31, 1938, Curtiss Propeller Division numbered
only 111 employees, with 17,000 sq. ft. of floor space. In 1940, the
Division moved its headquarters to Caldwell, N. J.. with plans to
bring employment to a total of nearly 15,000. Operations started in
the new, modern plant within g6 days of ground-breaking. The fac-
tory, originally built to cover 270,000 sq. ft., was extended even be-
fore completion, so that its total area became 380,000 sq. ft. On
January 1, 1941, faced with increasing national defense requirements,
the Division acquired part of the old Marmon Motor Company plant
at Indianapolis. Ind. This factory enclosed more than 400,000 sq. ft.
and plans called for employment of 4,000 persons. In February, the
Division announced it would build a 415,000 sq. ft. propeller plant at
Jeaver Borough, about 20 miles northwest of Pittsburgh.

During this period of expansion, the Division continued its engi-
neering and technical progress. It developed, especially for use on
the Bell Airacobra a so-called “hollow shaft” propeller permitting an
aircraft cannon to fire through the hub. Four-bladed propellers,
which permitted the most efficient use of the 1,850 to 2,200 h.p. avail-
able in newer engines, were tested and placed in production on such
planes as the Martin B-26 and the Republic P-47B. Reversible pitch
propellers, which facilitated maneuvering on the water, and auto-
matic synchronizer control, which resulted in quieter propeller opera-
tion and reduced strain on the pilot, were adopted as standard equip-
ment for large flying boats, such as the Consolidated PBz2Y-2.
Development of hollow steel blades continued on an increased scale,
due largely to the lighter weight of propellers with this type of blade,
and to the superior abrasion characteristics of the steel blade as
compared to other materials. Also, steel blades remained the only
type for which blade shank “cuffs” were available. These so-called
“cuffs,” which increased width of the inner portion of the blade,
resulted in improved cooling of aircooled engines, thus permitting use
of smaller engine cowl openings, with resultant increased airplane
performance.

Diebold Safe and Lock Company, Canton, O., in 1940 attracted
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and accessory parts, increasing quantities of cast Dowmetal were
specified for both stressed and non-stressed castings in the airplane
itself. In addition to the use of castings, wrought alloys in the form of
sheet and extrusions were used in appreciable quantities for such
parts as seats, panel stiffeners, turret and canopy framing, oil tanks,
cabin linings, wheel fairings, dust covers and hub caps. To meet this
greater demand for fabricated parts, Dow rolling, extrusion and
foundry facilities in Midland and Bay City, Mich. were increased sub-
stantially.

Dowty IEquipment Corporation, New York, was formed early in
1940 to manufacture under license from Dowty Equipment Ltd. of
Cheltenham, England, landing gear struts, hydraulic pumps, valves,
and allied equipment on which the English company held patents.
Contracts were closed with foreign and domestic clients. Tests of
different units were conducted at Wright Field and in conjunction
with airplane manufacturers supplying aircraft to the Government.
A complete Dowty Levered Suspension type landing gear and con-
ventional nose wheel strut was developed for use on a new Grumman
twin-engine pursuit airplane. Also developed was the Dowty Liveline
hydraulic pump, which permitted a simplified type of hydraulic
plumbing in aircraft due to the automatic feature of the pump.
Quantities of these pumps were installed on the Jacobs I.-6MB
engine, which was supplied in large numbers to the Canadian Govern-
ment for installation on Avro Anson twin-engine planes. Consider-
able research was done and plans were formulated for new applica-
tions of the Dowty patents in both the landing gear and hydraulic
field.

Dzus Fastener Company, Babylon, N. Y., supplied the aviation
industry with a self-locking vibration-proof fastener in a variety of
sizes and head styles. This fastener was especially designed for
quick assembly or removal of detachable parts.

Eastman Kodak Company, Rochester, N. Y., in 1940 manufac-
tured a number of items of photographic equipment for the aircraft
industry.

Eaton Manufacturing Company, Cleveland, O., in 1940 approp-
riated more than $2,500,000 for building expansions and purchase
of equipment necessitated by the company’s increasing participation
in the national defense program. Additions at five of the company’s
plants, totalling 170,000 sq. ft. of floor space were completed and two
other additions, totalling 90,000 sq. ft., were well under way at the
year’s end. These expansions enabled Eaton to get into production
on many new aircraft engine parts, as well as step up its output of
the Sodium-Cooled Valve, developed years ago by Eaton’s Wilcox-
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Rich Division, and used in aircraft engines of 300 h. p. or more.
The Zero-Lash Hydraulic Valve Lifter, another Wilcox-Rich con-
tribution to engine efficiency and performance, was Iincorporated
in three makes of aircraft engines. Tests were under way on other
engines incorporating the Zero-Lash Lifter.

Fclipse Aviation Division of Bendix Aviation Corporation, Ben-
dix, N. J., in 1940 developed many new aircraft accessory units which
with increased demand brought about by the defense program, re-
sulted in further plant expansion and creation of subcontracting
facilities. It was estimated that from September, 1939, to September,
1941, manufacturing facilities would be expanded tenfold. Decen-
tralization of facilities was worked out to make it possible for Eclipse
to manufacture any one product at two or more locations in the event
ol an emergency.

Lclipse in 1940 developed the Serics 42 and Series 43 combina-
tion direct cranking electric and inertia starters, smaller and lighter
versions of the Series 41 and capable of handling the same size en-
gines. In conjunction with demand for engines of higher output,
Eclipse developed the A-160 and A-120 Series of direct cranking
electric starters, Series 44 electric inertia starters and the Type III
combustion starter, capable of cranking engines rated from 2,000 to
3,000 h. p. A further development in starting equipment was a new
direct cranking electric starter for use in the Rolls Royce Merlin
engine. This starter presented a new idea in construction, in that
part of the starter was built into the engine. A direct cranking elec-
tric semi-portable starter also was developed during 1940, consisting
of a gear box mounted on the engine and a portable heavy duty elec-
tric motor. In an effort to effect weight reduction in starting equip-
ment, Eclipse developed a combination hydraulic starter-pump unit.
To provide generating equipment of reduced weight Iiclipse rede-
signed its 750 watt and 1,500 watt generators with a resultant de-
crease in weight of 30 per cent. Progress also was made in develop-
ment of main engine driven DC generators with capacities ranging
up to 6 k. w. at 30 volts, and 12 k. w. at 110 volts. For use in con-
junction with these generators, several new and improved types of
voltage regulators were developed. Supplementing its standard line
of battery operated dynamotors, Eclipse devecloped a series of dyna-
motors of new design.

Among miscellaneous electrical devices developed by Eclipse
were motor-generator sets capable of providing 800 cycle, 110 volt
power from a DC or AC source of supply. In addition. development
work was completed in connection with several 12, 24 and 110 Volt
explosion proof motors for various applications. Other electrical
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for light plane floats, caused partly Dy the Civilian Pilot Training
Program, partly by lack of sufficient airports, and partly by greatly
increased seaplane facilites. The latter development was due largely
to the National Youth Administration-Civil Aeronautics Administra-
tion seaplane landing float program, under which hundreds of sea-
plane landing floats were built throughout the country.

The Eisemann Magneto Corporation, New York, developed the
Model LA Aircraft Magneto, completely shielded and adaptable for
use on 2, 4, 5 and 6-cylinder engines. It continued all the features
of the AM Aircraft Magneto, such as unit cast housing with integral
mounting flange, a single piece cast magnet rotor, seclf-lubricated
bearings, complete scaling against entry of oil or fumes and thor-
ough ventilation. Many models of magnetos for the aircraft industry
were produced in the Iiisemann plant at DBrooklyn, which added
personnel and floor space and operated on two shifts to mcet in-
creased demands. The Eisemann Model AM-4 Aircraft Magneto
was used extensively in the Civilian Pilot Training Program. This
unit was of simple and compact design, sturdy in construction, had
few moving parts and an electrical circuit affording a wide margin
of safety, and still was small and light. The company continued its
policy of having field agents pay periodical educational calls upon
managers of airports, flying schools, and operators of aircraft.

The Electronic Specialty Company, Glendale, Calif., manufac-
turers of lightweight aircraft radio receivers and transmitters, de-
veloped a new type ultra-high frequency Radio Flight Instructor for
use at schools and by traffic control towers. Make-up and operation
of the Radio Flight Instructor was described by the company as
follows: “The transmitter is crystal controlled on one of the four
ultra high frequencies assigned for this service, and the matched
receivers in the planes are pre-tuned to the transmitter frequency.
The only control on the receiver is for volume, and the sets are auto-
matically turned ‘on’ and ‘off” when the headphones are plugged in.”
A number of flight schools used the Radio Flight Instructors to
correct student errors from the ground, and for traffic control. Elec-
tronic entered large scale production of lightweight aircraft radio
receivers and transmitters, manufactured under American Tele-
phone and Telegraph license, in 19g40. Developed primarily for priv-
ate owners and fixed base operators, Ranger radio equipment built
by Electronic Speciality was extremely simple to operate. The
Ranger Beacon receiver weighed less than 8 lbs. complete with bat-
tery pack and headphones, and covered a frequency range of 2oo0-
400 ke. Another product was a portahle, two-way radio telephone
unit that weighed approximately 13 Ibs., including batteries. The
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receiver covered the 200-400 ke band, and the transmitter was crystal
controlled on 3105 kc., the established channel for plane-to-ground
communication. Circuits were so designed that while transmitting,
the receiver tube filaments were automatically cut out. Life of the
built-in battery pack was thus extended to approximately 150 hours
of operation. Instantaneous heating tubes made this possible. A
unique feature of this radio unit was that a built-in loud speaker
could be used when the receiver was placed away from the plane,
such as in hangar offices, homes or at hotels.

FFairchild Aviation Corporation, Jamaica, N. Y., in 1940 de-
veloped, among items not held confidential for defense purposes. the
Fairchild median octant, the Fairchild T-5 aerial camera. and the
Fairchild K-15 aerial camera. Under the stimulus of the national
defense program Fairchild stepped up production to the highest
point in its history. A 4-story addition to its plant at Jamaica was
completed and construction was started on another 4-story structure,
expected to be ready for occupancy in April, 1941. The completed
program of expansion contemplated an increase of more than 100
per cent in manufacturing floor space. Personnel was increased by
more than 50 per cent and a further increase was scheduled when
additional manufacturing facilities became available. Company dollar
volume was 80 per cent higher than 1939 and unfilled orders as of
December 31, 1940, amounted to approximately $21,000,000, com-
pared with $1,923,200 on December 3I, 1939.

The Fairchild median octant was developed to meet the need for
a rugged, dependable instrument for measuring the mean value of
a number of observations taken for the purpose of determining the
altitude of a heavenly body. A series of observations could be made
in rapid sequence and instantly recorded, after which the mean was
determined quickly by rotating a convenient altitude setting knol)
which gave the desired value on a drum type counter graduated to
permit readings to one minute of arc. The instrument measured the
altitude of the heavenly body from zero to 9o degrees. A hori-
zontal star field of about 11 degrees and a vertical star field of about
8 degrees was covered by this octant, which was of extremely com-
pact design and weighed only about 2 1/2 lbs. The Fairchild T-g
aerial camera was designed especially for precise topographic map-
ping photography. Among the unusual features incorporated in this
camera were a built-in view finder, intervalometer, light meter, and
the mechanism which recorded on each exposure, the time of the
exposure, serial number of exposure, serial number of camera, flight
altitude, level bubble indication of camera verticality and data card
for recording date and other information pertinent to the flight. A
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special shock proof vertical suspension mount was provided to hold
the camera in a vertical position in the airplane. The Fairchild K-15
aerial camera was provided to help meet demand for various special
military type aerial cameras. The K-15 was designed especially for
high altitude oblique and vertical reconnaissance photography from
both standard military type aircraft and pressure cabin aircraft. A
trip lever adjacent to the right hand grip permitted tripping of the
shutter with the forefinger of the right hand. Therefore, when used
for oblique photography, the photographer never needed to release
his hold from the camera, either for winding or tripping. The camera
was equipped with focal plane shutter adjustable for speeds of 1/75,
1/150 and 1/300 of a second. Provisions were included for attachment
of suitable filters. An electrical heater was provided to prevent filter
from fogging when taking photographs immediately after a descent
from high altitude. Fairchild Aerial Surveys worked extensively on
three continents in 1940, completing work on maps outside the United
States covering more than 40,000 sq. mi. Operations were carried
on by a fleet of ten mapping airplanes.

Farnham Manufacturing Company, Buffalo, N. Y. in 1940
brought to fruition several years of experimentation with machinery
designed to reduce man-hours per plane in the aircraft manufacturing
industry. The year, with its tremendous expansion of the aircraft
industry, created unprecedented demand for Farnham machines. Af-
ter so many years of experimentation, the company was ready to
deliver several types of machinery new to the industrial world. Con-
centrating exclusively on aircraft production requirements, Farnham
increased its production tenfold during the year. By April, 1941, this
production was scheduled to be doubled by addition of new facilities,
Many new machines were reported by the company to be on the
drawing boards at the end of 1940, but officials were not ready to
disclose their nature. The following machines, fully developed, were
produced in 1940. Farnham leading edge forming rolls, about 50 of
which were put in use by 21 leading aircraft manufacturers. Capaci-
ties varied from 6 ft. rolls to roll down to a 3/8 in. radius, to 20 ft.
rolls to roll 3/6 in. material to 1 1/2 in. radius. The rolls were fully
motorized for faster production. Farnham spar cap milling machine,
a high speed miller producing machined-all-over spar caps in a very
small portion of the time necessary with conventional methods. Most
machines had a bed 30 ft. long. They have from one to seven high-
speed heads according to the design of the cap. Actual machining
time being only a part of the total time spent on a spar cap, the
Farnham organization paid much attention to elimination of time
consuming auxiliary operations, Farnham precision counter-sinker,
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minute. If a message was transmitted from typewritten copy, about
75 words per minute could be sent, or 150 per minute if transmitted
from fine printed matter. Even 735 words per minute compared favor-
ably with voice communication and the Finch equipment afforded the
important additional advantage of a written record. Further, the
recorder required no attention or skill in operating. The equipment
operated with a battery box and oscillator weighing only about 15 1bs.
and worked from any of the standard types of power, or from bat-
teries. Its use replaced the microphone of any voice transmitter
operated at zero db or 6 milliwatts at the microphone jack, and re-
placed the loud speaker of any voice receiver having an audio output
of 5 watts. The audio frequency range employed was in the range
from 400 to 2,400 cps. coinciding with the limits of ordinary tele-
phone circuits.

Disclosure of the workings of the equipment was made late in the
year at Bendix, N. J., airport. News that the Finch Telecommunica-
tions company was supplying the units to the British, led to the as-
sumption that the British actually were supplying radio facsimile
transmissions in aerial maneuvers and was followed by the demand
for the demonstration. The demonstration was made in a plane fitted
with a standard duplex facsimile outfit identical with those shipped
abroad. Two receiving points were used ; one mobile, the other fixed.
The demonstration was completely successful. The Finch company
also manufactured mobile communication equipment and miscellan-
eous apparatus.

The Firestone Tire and Rubber Company. Akron, O., through its
aeronautic division, in 1940 greatly extended its field of activities and
more than doubled its 1939 volume of business. From the labora-
tories came linings for self-sealing fuel tanks being delivered to air-
craft manufacturers. The tanks were covered with steer hide. which
did not rip when pierced by bullets. Next to this was a layer of
LA-100, special sealing material being turned out by Firestone. This
permanently sealed bullet holes, but was slow to act. Therefore, a
layer of sponge rubber, which acted quickly but was not permanent,
and another layer of IA-100, were used to supplement each other.
Cooperation with defense authorities led to development of radio-
controlled seadrome contact light buoys. These rubber donuts proved
satisfactory to the navy and were used to mark off clear spaces of
water at seadromes.

The Formica Insulation Company, Cincinnati, O., producers of
mechanical and electrical parts for the aviation industry, in 1940
developed a new fluorescent type of instrument panel legible in the
dark when illuminated by ultra-violet or “black light.” These marked
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instrument panels incorporated the fluorescent chemicals in the body
of a plastic Formica sheet to protect them from efficiency-destroying
grease.

During the year the company, which produced laminated phenolic
control pulleys, fairlead bushing, machined propeller parts and elec-
tric insulating parts, more than doubled its molding capacity for con-
trol pulleys by installation of additional presses and provision of ad-
ditional molds. Additional presses were installed late in 1940 which
added 8o per cent to capacity for laminated phenolic sheets, from
which machined parts for propellers and airplanes were made. Also, a
factory addition was built which added 35,000 sq. ft. to floor space.
Shortly after Jan. 1, 1941, an additional building was leased which
added 55,000 more feet, making a total of 400,000 sq. ft. Productive
personnel was increased about 40 per cent.

Fuel Development Corporation, New York, in 1940 made Anilol
and Anilol equipment. Anilol was a patent anti-knock and carburetor
de-icing fluid. When mixed with fuel each percentage of Anilol by
volume increased the fuel’s octane value. When used in conjunction
with Anilol injection equipment, Anilol not only increased octane
rating of the fuel, but also served as a very efficient carburetor de-icer.
Originally, Anilol gasoline mixtures of a predetermined value were
prepared to meet minimum octane rating requirements of given air-
craft engines. Later this was found unnecessary because under ordin-
ary flight conditions, the engines operated only a relatively short time
at full throttle. This led to the development of the octane control valve
which automatically operated Anilol control fluid in correct propor-
tion at the carburetor air intake when higher octane values were
needed.

Anilol and Anilol injection equipment were developed to fulfill the
need for a safety device in internal combustion engines operating
under emergencies requiring maximum power output.

The Gaertner Scientific Corporation, Chicago, Ill., in 1940 manu-
factured the O-5-A Aircraft Oxygen Regulators and accessories and
the Estoppey Bomb Sight. A considerable amount of development
work in automatic oxygen equipment was undertaken. The O-5-A
Aircraft Oxygen Regulator supplied oxygen to one person at a con-
trolled rate varying automatically with altitude. This was the type of
regulator used by the U. S. Navy. The complete assembly comprised
the regulator, an oxygen tank containing compressed gaseous oxygen,
a flowmeter and breathing mask. Some installations were supplied
with a pipe stem for administering oxygen instead of the face mask.

The regulator was supplied with an emergency valve which by-
passed the automatic valve inside the regulator and admitted an ad-
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instruments, including d-c selsyns, remote indicating instruments for
all engine functions, engine synchronizing indicators, and miscellan-
eous position indicators. Generators, motors and controls were manu-
factured for special aircraft applications.

The B. F. Goodrich Company, Akron, O., makers of various aero-
nautical products, in 1940 carried on vigorously its campaign against
formation of ice on airplanes, cause of many tragic accidents. The
continuing program of research and development to lessen formation
of ice on planes resulted in improvements in de-icers. the pulsating
rubber devices that removed ice from the leading edges of aircraft in
flight. In the new designs a trend toward larger and fewer pulsating
tubes, cleaner aerodynamic shape and simplification of operating sys-
tems, was followed. The rescarches had as their goal exact deter-
mination of where ice forms on various types of air foils in various
flight attitudes and meteorological conditions, and the types and forms
of de-icers hest suited to provide adequate protection. The new, wider
de-icer will permit more efficient airplanes of higher wing-loadings
and greater speeds to operate safely through more severe icing condi-
tions, according to the company’s aeronautical engineers.

The possibility of ice building up at the point where the de-icer
attaches to the wing is minimized with the use of a fairing flap that is
cemented over the fairing strip, providing cleaner aerodynamic shape
to the entire installation. This extension was adopted universally by
transport operators in replacements ordered late in 1940. The re-
searches also provided valuable data on the pressure distribution
around commonly-used air foils, with and without trailing-edge flaps,
in all flight attitudes, and the effect of externally-fitted and inflated
de-icers. This data permitted stress analyses of the de-icer which
promised to he of value in insuring the safe operation of the wider
designs. The snap-action distributor valve, first introduced experi-
mentally in 1939, was further improved and installed in new de-icer
systems. The valve greatly improved efficiency of the operating sys-
tem, and made possible control by electrical means. Other develop-
ments relating to de-icers included introduction of a greatly improved
surfacing material that increased dissipation of static electricity, and
perfecting of protective devices for fixed wing slots.

_As a result of successful experiments with propeller “feed-shoes”
this device, used to cause a more efficient flow of anti-freeze on the
propeller hlades, was improved. The new design was twice as wide
as the experimental feed shoe, half as thick, and 50 per cent longer.
An improvement in the aerodynamic efficiency of the device was
effected by redesigning the grooves. The weight reduction increased
the dependability of the cement bond holding the feed shoe on the
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ject was the obtaining of less weight and higher load rating for a
given size tire.

In the field of mechanical rubber goods for aviation use, the com-
pany made developments. Bullet-sealing hose and fuel tanks were
introduced and installed on many military aircraft. Considerable
progress was made in adapting synthetic rubber to various uses in
aviation, particularly where oil and heat resisting properties were
desired. Among articles of synthetic rubber used in aviation were
packings, grommets and gaskets, oil-resisting hose, hydraulic hosc
assemblies and gas pump diaphragms.

The company’s refrigerated wind tunnel continued to be available
to the aircraft industry for special test purposes. Numerous wind-
tunnel tests of various products were made, including tests of a new
hydraulically-powered wind-shield wiper, resulting in its adoption
for commercial transports.

The Goodyear Tire and Rubber Company, Akron, O., in 1940
completed development of its multiple-disc brake. designed to bring
the fastest and most powerful airplanes to a safe, easy stop. Good-
year engineers tackled this problem with manual hydraulic air brakes
when it became evident that, with planes growing larger and faster,
the matter of braking to avoid over-shooting landing fields was of
vital importance. As a result of the multiple-disc brake develop-
ment, Goodyear was given a $2.800,000 order by the Government.

Goodyear research in light metals in the building of metal frames
for airplanes led during 1940 to a request that it make plane parts
for the aircraft manufacturing industry. By the end of the year the
Goodyear Aircraft Corporation, the company’s aeronautical subsid-
iary, was hard pressed to handle the business offered, which included
construction of barrage balloons, bullet-proof fuel tanks, and col-
lapsible pneumatic boats and flotation gear for use by planes mak-
ing forced landings on water. The company’s lighter-than-air divi-
sion, virtually inactive for several years, renewed operations after
receiving a contract for six blimps. Goodyear continued manufacture
of airplane tires, a field in which the company pioneered.

Grimes Manufacturing Company, Urbana, O., makers of all types
of lighting equipment for aircraft service, in 1940 conducted ex-
periments in ultra-violet instrument lighting and introduced new
fixtures, including many for combat airplanes such as flush forma-
tion, cockpit spot, indicator, recognition, and signal unit lights. Many
of these were developed in cooperation with Army and Navy en-
gineers and with aircraft manufacturers, all of whom required new
types of lighting units meeting definite performance standards and
conforming satisfactorily to particular structural designs. The
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Grimes Company, with many years of experience acquired “growing
up” with the industry, has been able to solve problems where co-
ordination between aircraft design and lighting results was most
necessary. This comipany was engaged 100 per cent in designing and
manufacturing lighting equipment for aircraft.

Grimes grew 300 per cent over a period of six months in 1940,
adding many new departments and working out new processes to
speed production. All parts for every light were made in the com-
pany's plant, where processing was carefully controlled, checked,
and inspected.

The Gulf Oil Corporation, Pittsburgh, Pa., through its “\viation
Department, in 1940 continued to supply aviation lubricants and
fuel.

The Hamilton Standard Propellers Division of United Aircraft
Corporation, East Hartford, Conn.. in 1940 further increased its
productive capacity. Additions to the East Hartford plant were
completed and a new 200,000 sq. ft. factory put in operation at
Pawecatuck, Conn. Floor space devoted to manufacturing at the East
Hartford plant was expanded by 50 per cent, bringing the total floor
area to nearly 315,000 sq. {t.. while employment increased to include
3,000 persons by December. At the end of the year, Hamilton Stand-
ard Propellers had on order more than 27,000 propellers for the U. S.
Government. Output of Hamilton Standard constant speed and
Hydromatic quick-feathering propellers also was augmented by the
introduction of straight-through production lines for all major pro-
peller parts. In addition, all manufacturing processes were reviewed
to eliminate unessential operations. This led to adoption of new
standards for the surface finish of propeller parts, in which the finish
was made appropriate to the utilization of the part involved. As a
result, propeller blades, domes. etc., which formerly were buffed to
a bright polish, were made with a satin finish, while for certain other
parts machined surfaces superseded ground finishes. These altera-
tions were limited to insure that the serviceability, safety, and inter-
changeability of parts were not affected.

Numerous Hydromatic propellers that had accumulated from
5,000 to more than 7,500 hours of service time were returned to
Hamilton Standard Propellers for detailed inspection. These pro-
pellers all were found to be in excellent condition and were returned
to the operators for further service.

Engineering facilities also were increased by the construction of
a new test office and laboratory. Among the equipment installed in
this laboratory was a new and larger cold room for investigating
propeller operation at the exeremely low temperatures encountered
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trically by instruments which revealed the magnitude and location
of the unbalance. The determination of aerodynamic unbalance was
accomplished by means of a large wire-mesh disc placed in the air
stream behind the rotating propeller. This disc remained at rest only
when the propeller was in perfect aerodynamic balance. When it
was not, the disc oscillated around a fixed axis. These oscillations
were indicated by instruments, permitting the amount and angular
position of the aerodynamic unbalance to be determined.

The advantages attending the use of molded rubber fairings, de-
veloped by Hamilton Standard Propellers to improve the aerody-
namic form of the blade shanks and to furnish additional cooling on
radial engines, were further extended by the enclosure of de-icing
fluid distributor tubes within the fairings themselves. These tubes
enabled de-icing fluid to be applied simultaneously at a number of
points along the leading edge of the blade thereby improving the
distribution of the fluid and increasing the area of the blade which
was covered effectively.

In addition to the electrical synchronizing equipment which was
introduced several years ago for use on multi-engine aircraft, a new
type of synchronizer utilizing a combination of electrical and me-
chanical control features was designed. This equipment provided ac-
curate automatic synchronization and also provided a substantial
saving in installation weight.

In order to minimize the cockpit or cabin vibration of passenger-
carrying aircraft, apparatus was developed which permitted deter-
mination of the net static, dynamic, and aerodynamic unbalance of
the rotating system with the propeller installed on the engine in the
airplane. The equipment was portable, and was electrically operated.
From the measurements obtained with this apparatus, it was possible
to determine the size and position of corrective weights which, when
added to the propeller, reduced the vibration at propeller speed to a
value below the range of perceptibility. New blade designs were in-
troduced giving increased propeller efficiencies at high airplane
speeds. These blades found wide application in the field of high per-
formance airplanes.

The Hartzell Propeller Company, Piqua, O., increased produc-
tion of airplane propellers, both wood and metal, and of propeller-
type air moving equipment. Increases in both personnel and plant
facilities were made to meet requirements of the national defense
program. Facilities for production of metal propellers, particularly,
were increased. To accommodate this increase manufacture of fans
was removed from the airplane propeller plant and a new 6o x 460-ft.
factory building was erected to house fan production. This increased
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space available for production of propellers by 50 per cent. Hartzell
manufacturing activities bore hoth directly and indirectly on national
defense. Production of airplane propellers was a direct contribution.
Greatly increased demands for IHartzell propeller-type fans and
blowers were traceable to industries engaged in defense work. Fans
and blowers were used for general plant ventilation, cooling and
drying materials and products, man cooling, dispersal of concentra-
tions of fumes, dust and heat, and for other air moving jobs. They
helped increase production in many plants which worked on defense
orders.

The Harvey Machine Co.. Los Angeles, Calif., in 1940 completed
development and tests and began production on the new Harvey
Radio Automatic Direction Control. This instrument combined the
automatic pilot and direction finder in one automatic, clectrically
controlled instrument. The automatic pilot was controlled by elec-
trical impulses from two radio stations, rather than one. These two
signals were mixed and the plane held on a straight line by control
of the automatic pilot.

Harvill Aircraft Die-Casting Corp., Los Angeles, Calif., accumu-
lated a backlog of approximately $640,000, substantial proportions
of which were orders from airplane manufacturers building military
craft for the United States. The firm, which started 11 years ago
with one employee had grown in 1940 into a plant with 65.000 sq. ft.
of floor space and 500 employees. This new plant, completed in
October, 1940, incorporated advances in employee comfort, safety
and convenience. Between 1930 and 1935 Harvill developed new
alloys and die casting processes that increased production speed of
vital parts required in building aircraft. The Harvill organization
was a cog in the 1940 speed-up program of the aircraft industry.
Great demand for die-cast parts, in preference to conventional sand
cast or fabricated parts. was brought about hecause of the high ten-
sile strength and light weight of aluminum, brass and magnesium
alloys, and the speed with which they were cast. Under Harvill
methods it was possible to die-cast specialized parts economically
because the need of machining was substantially eliminated. Harvill
built its own dies, perfected the Harvill High-Pressure Die Casting
machine, and equipped its new plant to maintain a high rate of pro-
duction. In addition to die-casting parts for the aircraft industry,
the Harvill Company produced all types of castings for industrial
use, such as dish washers, engine cover plates and model air liners as
ornaments. Beside the improved manufacturing facilities provided
by the new plant, there was established a special laboratory for chemi-
cal and physical determinations of various metals, and also a system
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Flares for emergency illumination from aircraft have been a major
development of International during the past decade. The earlier
flares were merely large “candles”, wired for electrical ignition and
affixed to brackets mounted under the lower wings toward the tips,
from which their name, “wing tip flares”, was derived. Such in-
stallations obviously involved abnormal fire hazards, and the illumina-
tive properties unavoidably were so limited that a plane had to de-
scend to a low altitude for effective observation of the ground, thereby
greatly reducing the area of illumination and seriously impairing the
scope of maneuverability and consequently the chances for a success-
ful forced landing.

With increasing night flying operations, it quickly became ap-
parent that the “wing tip flares” were not only dangerous but ex-
tremely inadequate, and also that a suspended source of light effective
from relatively high altitudes and independent of the plane, beneath
which the pilot, if flight conditions permitted, could maneuver at will
over a relatively large illuminated area, was an essential requirement.
Parachute flares were known, but they had been designed primarily
for military purposes, and the requirements of commercial aviation
presented entirely different problems of installation, maintenance and
operation.

The smallest approved parachute flare was required to burn not
less than one minute and developed more than 70,000 candlepower.
Next came a 1}%2 minute parachute flare with a minimum require-
ment of 110,000 candlepower. The largest approved parachute flare
commercially available was the 3-minute, which developed more than
200,000 candlepower. All these parachute flares were required to
have an average rate of descent of not more than 550 feet per minute.

All International Flares were approved by the Civil Aeronautics
Administration for commercial use within prescribed limits for the
respective types, and were used largely as equipment in the C. A. A.’s
own fleet of planes.

Walter Kidde & Company, Inc., New York, manufacturers of fire
extinguishing systems for airplanes, and other safety equipment,
in 1940 developed a new trailer-type auxiliary fire truck for use at
small airports and industrial plants. This unit proved extremely effec-
tive, carrying 300 Ibs. of carbon dioxide gas in a 6-cylinder installa-
tion. It was equipped with hosereel and a special nozzle for use
against crash fires. Among other items made by the Kidde Company
were Lux Built-In fire extinguishing systems for airplanes, portable
extinguishers, flotation gear, life rafts and safety vests. Versatile
carbon dioxide gas formed the basis of the many products developed
by Walter Kidde & Company. Carbon dioxide, fastest extinguishing
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agent known to aviation, was carried by the Built-In extinguishing
system. Lightweight piping carried it to a perforated tubular ring
attached to the engine mounting. A pilot’s control released carbon
dioxide gas through perforations in the ring, snuffing out fires break-
ing out in the accessory or engine compartment. Flame detectors
also were developed by Kidde engineers to give a visual or audible
warning the instant fire developed. An additional development was
the pistol-grip carbon dioxide portable extinguishers for cabin pro-
tection. Special machining made these extinguishers extremely light
in weight. There were two sizes—one with 4 Ibs., the other with 2
Ibs., of carbon dioxide capacity. These newest extinguishers aug-
mented the regular line of heavier and more powerful Lux extin-
guishers for airport, hangar and machine shop protection.

Knu-Vise, Inc., Detroit, Mich., in 1940 manufactured toggle-
action clamping devices. The company’s products were used in the
aircraft manufacturing industry. The line of equipment numbered
several types of toggle clamps for varying uses from light through
heavy duty. Some of the clamps were portable and were used, for
example, to hold sheet metal panels in position when holes were being
transferred from one to another, a frequent operation in manufactur-
ing aircraft. The portable clamp was placed in position simply by
closing and squeezing the handles, and remained in position until
completion of the operation, when opening the handles released the
parts. The compound action of toggle levers developed a pressure in
excess of 800 Ibs. at the jaws of the pliers, with exercise of only 10-1b.
pressure of the fingers.

Kollsman Instrument Division of Square D Company, Elmhurst,
N. Y., in 1940 developed the Telegon remote direction indicator. The
indicator worked on the same principle as the recently developed Kolls-
man direction indicator, but utilized the Telegon remote indicating
mechanism, enabling the aircraft builder to place the compass direc-
tional element away from interference by armor plate. Development
of the Telegon remote direction indicator was considered a valuable
contribution to possible increases in armor protection for fighting
pilots. Kollsman continued its rapid growth from the one-man lab-
oratory of 1928 by raising total employees to ever 800, almost doub-
ling the working force in one year. With completion, early in 1941,
of a new plant addition, and resultant 60 per cent increase in available
floor space, employee total was expected to rise to 1,200. Additional
plant space also was being used in Long Island City for the Optical
Division.

One section of the new building was slated for constriuction almost
entirely of non-ferrous metals to provide a non-magnetic building for
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compass assembly and calibration. With growth of the national de-
fense program, almost all production was devoted to supplying in-
creased quantities of standard Kollsman sensitive instruments, such
as sensitive altimeters, tachometers, pitot-static tubes, air speed indi-
cators, etc., to the Army, Navy and Great Britain.

Lawrance Engineering and Research Corporation, Linden. N. J.,
during 1940 produced a line of auxiliary power plants for aircraft
use. These motors were used to operate main engine starters, light
and heating systems, radio and control mechanism and armament and
cabin supercharging equipment.

Lear Avia, Inc., Dayton, O., makers of radio apparatus for air-
craft, in 1940 introduced the Learmatic Navigator, which won for its
inventor, William P. Lear, the 1940 Frank M. Hawks Memorial
Award, for “outstanding contribution to aircraft radio™.

Essentially, the Learmatic Navigator was an instrument combin-
ing and integrating the indications of an automatic radio direction
finder and a directional gyro. This unique instrument permitted
straight-line navigation along any desired track, toward or away
from a radio transmitting station; straight-line navigation under
unknown and varying drift conditions, without visual references out-
side the airplane; rapid position fix and straight-line navigation to
destinations not provided with radio transmitting stations; rapid in-
strument approach and landing, on land or sea, using a single non-
directional marker located on the prolongation of the desired runway
or landing lane; all indications of an automatic radio direction finder
and all indications of a directional gyro. A circular azimuth scale
was divided into 360 degrees linearly, and was provided with an ad-
justable “desired track” index. The index could be set for any desired
degree bearing. The “desired track” index remained stationary with
respect to the ground throughout any maneuver, and afforded the pilot
a continuous reference of his heading with respect to his desired line-
of-flight. In operation, an arrow constantly pointed toward the radio
transmitting station to which the instrument was tuned. Since the
azimuth scale was linear, both the true and the reciprocal bearings
could be read direct from the instrument scale.

Surmounting the instrument was a fixed transparent glass cover
on which was etched a miniature reference airplane to aid the pilot in
visualizing his position and heading with respect to a radio trans-
mitting station and his desired track. The instrument was mounted in
the airplane so that the miniature reference airplane coincided with
the actual airplane in which the instrument was installed. Several
reference lubber lines, spaced 5 degrees apart, were etched at the
forward end of the cover, aiding the pilot in quick visualization of






372 AIRCRAFT YEAR BOOK

aircraft included low-power lightweight clectric motors, a variety of
operational control equipment for the actuation of landing gear, land-
ing flaps, adjustable cowls, rudder elevator and aileron tabs, and other
devices.

All equipment, except the Learadio portable, conformed to Govern-
ment requirements.

The Leece-Neville Company, Cleveland, O., in 1940 supplied the
industry with 12-volt voltage regulated engine driven clectric gen-
erators made in four capacities, 15, 25, 50 and 100 amperes, and
24-volt in two capacities, 25 and 50 amperes. The I.cece-Neville
voltage regulator provided a desirable method for charging an electric
storage battery hecause, by this method, the battery received a com-
paratively high beginning charging current, which gradually de-
creased as the battery charged, until at the end of charging, the current
decreased to a harmless value. This was considered desirable because,
although an empty battery could receive a comparatively high charging
current without harm, it would become overheated and suffer damage
if a high current was applied when it was full. Leece-Neville voltage
regulation not only protected the battery and other electrical units,
but prolonged their lives,

Lenz Electric Manufacturing Company, Chicago, Ill., in 1940
manufactured a variety of wires and cables for use in wiring radio
and telephone instruments. Several wires were designed especially for
airplane radio and instrument wiring. Outstanding among these wires
was Aeroglas, a radio hook-up wire made especially to meet specifica-
tions laid down by aeronautical radio engineers. Aeroglas was insu-
lated by cellulose butyrate tape and glass braid, and was impregnated
by a flame resisting compound. It offered an extremely high voltage
breakdown and excellent flame resistant qualities—both desirable
characteristics in airplane radio and instrument wiring. The company,
w.hich began business in 1904 making telephone wires and cables,
diverted most of its manufacturing activities to radio wiring after the
advent of that medium of communication. Other wires made by Lenz
were Aerolac, Lenglas, Spibrac and Iencel. In addition, standard
hook—.up wires were produced. T.ow tension power and light curves
for aircraft, harness assemblies and cable assemblies were built to
special requirements.

Liberty Aircraft Products Corporation, Farmingdale, N. Y., in
1940 manufactured aircraft accessories, precision machine parts, tools,
production machine parts to order, screw machine products, milling
and gear cutting work, engine cylinders, pistons and crankcases, heat
treating and carborizing in electric furnaces with atmospheric control,
cadmium plating and anodizing aluminum alloy parts, aircraft sheet
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metal work, wing assemblies, tail surfaces, pontoons, bomb racks, and
complete aircraft doping and finishing work.

Link Aviation Devices, Inc.. Binghampton, N. Y., manufacturers
of the Link Trainer, used extensively by U. S. air services for ground
pilot training, in 1940 completed an expansion program which made
possible a production increase of Trainers from about five a week to
more than 30 a week. Orders received from the Army Air Corps and
the Navy Bureau of Aeronautics for more than 600 Trainers, along
with other orders from abroad, occasioned the expansion. First, the
company enlarged its plants, but found this enlargement inadequate,
so it took over a modern fireproof factory on the outskirts of Bing-
hampton, quintupling its previous floor space. All divisions of the
company were moved into the new plant. Production in the company’s
Canadian factory at Gananoque was continued.

From the technical standpoint. several marked improvements were
made in the Trainer. Most notable was development of an automatic
recorder, which operated in conjunction with the air speed and varied
in speed of travel with the air speed. Also incorporated in the recorder
was a device for introducing wind velocity and direction. Another
improvement was development of a quickly interchangeable stick and
wheel control, a desirable feature particularly during the primary
training stage. Provision was made for removing the operating
mechanism from the base of the Trainer, reducing noise and decreas-
ing heat inside the Trainer. Many other refinements were incor-
porated, including improved radio, better arrangement of instrument
board, and additional space inside the pilot’s cockpit. The Trainer
was widely used in 1940 for visual instruction to check aptitude of
potential pilots prior to flight. Trainers were placed in rooms, walls
of which were painted with scenery depicting various types of horizons,
and it was found that, by means of a series of checks and balances,
capability of students could be determined accurately. It also was
found that this training was effective in reducing actual flight time
required by students during primary ﬂlght.t t_raining stage. The com-
pany continued to operate its school for training Link Trainer instruc-
tors, and cooperated with the Arm}{ and Navy in setting up similar
instructional schools for these services.

The Liquidometer Corporation, Long .Island City, N. Y., in 1040
supplied tank quantity gauges for use on Air gorps, Navy, commercial,
and export aircraft. The Liquidometer Dial Change and Selector
Switch Combination Unit, providing in one unit separate dials for a
number of tanks, so that readings on separately calibrated dials were
obtained by turning the knob of a built-in selector switch, was re-
designed to provide a smaller, more compact, and lighter unit. Units
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of this type were installed on a large number of aircraft. In addition.
the company started manufacture of a line of dual and multiple meter
indicators, designed so that readings for several tanks were recorded
on one indicator without requiring the use of a selector switch. Plant
capacity was increased approximately 100 per cent and the number of
employees was doubled.

Littelfuse, Inc., Chicago, Ill., in 1940 added many new items of
aircraft fuse products to its line, to meet both military and commercial
requirements. These new products included Air Corps Littelfuse
(1-300 amps.), aircraft fuse panels, panel pull mountings for 4 ag
fuses, fuse retainers, “Jerkit” Fuse Pullers, etc. Other items were
Aircraft Littelfuses, anti-vibration type (o-60 amps), Hi-amp types
(20-300 amps), Renewable Fuse Links up to 300 amps, fuse mount-
ings, fuse extractor posts, beryllium copper fuse clips, high voltage
radio fuses and mountings, safety panel pull fuse mountings and non-
renewable Bakelite enclosed fuses.

The Warren McArthur Corporation, New York, in 1940 designed,
engineered, and manufactured seats for pilots, gunners, navigators,
radio operators, passengers and cameras. In this activity, the corpora-
tion surmounted a number of problems unique to construction and
placement of aircraft seats. Load problems were worked out carefully,
including the problem of great loads which military plane seats must
withstand. These loads went up as high as 2,400 Ibs. on the seat,
1,600 lbs. on the safety belt, and 1,200 Ibs. on the back. Problems of
corrosion, wear and vibration also were solved. Chairs constructed of
high strength aluminum alloys without welding proved satisfactory
in this connection. They were protected from corrosion by an anodic
treatment. The company devoted much research to developing a
favorable strength-weight ratio, most important because of the ne-
cessity for keeping down weight in aircraft. McArthur chairs were
constructed almost entirely of aluminum; cadmium plated steel alloys
were used only where wear was a consideration. An advantage of the
McArthur system of joining tubing was the ease with which special
assemblies were produced, and the fact that it thus was made possible
to use standardized parts for a number of assemblies. McArthur
chairs were tested with 50-1b. bags of lead shot, dropped from various
angles to prove the chair’s ability to withstand loads.

~ Realizing that proper seat design was growing more important
with increasing speeds and longer flights, and consequent greater
fatigue, the McArthur company devoted extensive research to me-
chanical measurements and adjustments providing maximum com-
fort, along with adequate performance of required functions. Space
was usually at a premium ; some chairs, to save valuable space, were
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and braided wire rope slings also were made, all slings and fittings of
corrosion resisting alloys. Swaged cable terminals were made in
stainless steel eye end, fork end, stud end and turnbuckle end types.
“Spike” antennae of tapered corrosion resisting steels were developed
for mounting on underside of the fuselage to reduce static and im-
prove radio communications. Macwhyte tie rods for internal and
external bracing were produced from corrosion resisting alloys. Mac-
whyte “Hi-Fatigue” aircraft cables were made from galvanized,
tinned and stainless steel, fabricated to reduce constructional stretch
and increase fatiguc resisting properties.

Moore-Fastwood & Company, Dayton, O., in 1940 continued to
produce aircraft tools, dies, and special machinery, and at the same
time produce for national defense bomb racks, homb shackles, gun
sights, gun mounting posts, gun mount adapters, filler valves, gun
synchronizer generators, pistol mountings, tab controls, cable meters
for tow-targets, etc. The company was organized in 1916 to build
aircraft tools, dies, etc., exclusively. In 1923 the company began
making special airplane parts and fittings; for the past eight years it
has devoted most of its facilities to manufacturing airplane parts.

Norma-Hoffmann Bearings Corporation, Stamford, Conn., con-
tinued production of its lines of precision ball, roller and thrust bear-
ings, adapted for practically every load, speed and duty. In the
aviation division, new types and sizes of sealed aircraft control ball
bearings, designed to meet special requirements for control applica-
tions, were produced. They included single- and double-row, shielded
and unshielded, as well as enclosed felt seal bearings with removable
seals. For conditions involving possible misalignment, a series of self-
aligning felt seal bearings with removable seals was developed.

Northwest Air Service, Inc., Seattle, Wash., developed a pro-
peller pitch setter, a machine to align blades by mechanical methods
rather than by manual labor, requiring only 20 minutes to do the same
work that formerly took three men an hour.

Pacific Aviation, Inc., Los Angeles, Calif., makers of aircraft
hydraulic units, started operation in May, 1940, in Hawthorne, Calif.,
in a 3,000-sq. ft. plant, employing four machinists. In September,
1940, the plant was moved to L.os Angeles, and at the end of the year,
personnel included 150 skilled mechanics and a staff of aeronautical
engineers and other personnel. It was anticipated that total personnel
would reach 350 during 19471. In addition to manufacturing hy-
draulics, the company prepared to begin fabrication of wing fittings
for an aircraft manufacturer. Pacific Aviation supplied most of the
leading aircraft manufacturing concerns on the Pacific Coast. Among
its products were tail wheel operating hydraulic struts, wing flap



THE ATRCRAFT MANUFACTURING INDUSTRY 377

operating hydraulic struts, water rudder retracting hydraulic struts
and bomb door operating hydraulic struts.

Parker Appliance Company, Cleveland, O., produced seamless
tubular plumbing for aircraft with Parker tube couplings. Parker
also developed a number of thread compounds, thread seals and valve
lubricants to overcome the tendency of threaded aluminum alloy
parts to seize when assembled. The company also produced a line of
fabricating tools.

Pioneer Instrument Division of Bendix Aviation Corporation,
Bendix, N. J., in 1940 expanded its aircraft instrument production
and developed many new instruments. A new plant, with 63.000 sq.
ft. of air-conditioned space. and well over half a million sq. ft. of
production floor space was obtained in Philadelphia, Pa. Assembly
and production of Pioneer aircraft instruments for the Army, Navy
and commercial aviation will be carried on there, as well as in Bendix,
to handle present demands of aviation expansion.

With the advent of Integral Torque Meter in high horsepower
aircraft engine installations, Pioneer developed an adaptation of the
remote indicating system to give brake mean effective pressure indi-
cation on the instrument panel using the Torque Meter on the engine
as the prime mover. This Torque Meter operated on a hydraulic
principle, with the hydraulic pressure varying with the Torque (brake
m.e.p.) output. This hydraulic pressure was measured with a Pioneer
Remote Indicating Autosyn Transmitter and Indicator unit, which
was calibrated in brake m.e.p. With the necessity of measuring fuel
rates of the higher horsepower output aircraft engines, Pioneer de-
veloped a new high-range Miniature Autosyn Flowmeter installation.
This instrument measured fuel consumption rates for take-off condi-
tions and provided an accurate indication of the number of gallons per
hour or the number of Ibs. per hour of gasoline consumed under all
operating conditions. With this knowledge of the true fuel rate and
the brake horsepower output from the Torque Meter, it was possible
to calculate the over-all brake thermal efficiency and to keep the
throttle setting so the engine was always operating at maximum
efficiency. The Pioncer Remote Indicating Autosyn principle, which
gained recognition in its application to multi-engine aircraft instru-
ment installations, was applied to perform the same functions with a
substantial saving in weight and bulk, as well as in power required
for operation. This Miniature Autosyn equipment was supplied for
all engine functions, as well as serving as an indicator for many of the
moving controls of the aircraft, including numerous new functions
for supercharged-cabin pressure control position for airplanes en-
gaged in substratosphere flying. Pioneer also developed and dis-
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tributed a compact and dependable direct-current landing gear, tail
wheel (or nose wheel) and landing flap position indicator. This
instrument incorporated an extremely practical dial that showed the
wheels and flaps in their relative positions. A new electric tach-
ometer, featuring engine outlet pad generator mounting. was de-
veloped to overcome impracticability of direct-reading tachometers
on multi-engine installations. This instrument was designed for
accuracy under all encounterable operating conditions, and added the
feature of remotc indication.

An electrically-heated pitot tube was developed that was not
affected by ice or rain, since it was designed not only to prevent ice
formation when energized, but also to dissipate any ice accumulated
on the tube body when the heater was not energized. This tube was
called the Weather-Proof Pitot Static Tube. To overcome difficulties
encountered with magnetic compass installations in modern aircraft,
Pioneer developed the remote indicating compass. \Vith this instal-
lation it was possible to install the compass element or transmitter in
a part of the aircraft remote from electrical disturbances created by
the numerous electrical appliances located around pilot’s compartment.
The remote indicating compass was particularly adapted to military
aircraft equipped with armor plate, and multi-engine aircraft with
their numerous electrical appliances. An improved Rate of Climb
Indicator mechanism was developed which substantially reduced the
overall length of the instrument. The Pioneer Rate of Climb also
incorporated a temperature compensated diffuser assembly that had no
moving parts and which inherently compensated for changes in air
density at different altitudes, a case volume temperature compensator,
and a more rugged mechanism construction which gave greatly im-
proved operation and simplified instrument service.

Pioneer also developed a Turn and Bank Indicator that operated
on 7% in. of mercury suction. This installation was particularly
adapted for light aircraft using a venturi tube to supply suction. A
variation of this instrument was developed to enable turn and bank
indicator operation on 4 in. of mercury, and particularly suited for
operation on the same suction system used for the Automatic Pilot.
Thus necessity for a suction reducing orifice in the supply line was
removed. Inasmuch as the manifold pressure (blower housing pres-
sure) had a direct effect upon the brake horsepower output of an
internal combustion engine, the need for an accurate measure of this
pressure stimulated development of the Pioneer Sensitive Manifold
Pressure Indicator. Amplified pointer movement with extreme accu-
racy, coupled with the standard vapor-proof feature, made the Sensi-
tive Manifold Pressure Gauge a contribution to optimum engine



THE AIRCRAFT MANUFACTURING INDUSTRY 379

operation. A new type of Airspeed Warning Sector was developed to
facilitate quick checks of instruments on the instrument panel. Use of
bright red, yellow, green and white colors made readings on the dial
face easy. In aircraft optical instruments Pioneer brought out the
Aircraft Bubble Octant, with an averaging recording device which
greatly decreased the time required for establishing a “fix” with
celestial navigation. The Pioneer gyro-stabilized Drift Meter also
was developed to eliminate errors involved in drift angle measure-
ments when the aircraft was flying in rough air.

The Pioneer Parachute Company, Manchester, Conn., in 1940,
among other advancements it attained in making and testing para-
chutes, developed the new foul-proof pilot chute. This was a chute
with no breakable parts and no exposed springs to pierce or bind the
silk. Having no ribs, as most of the older types of pilot chutes had,
there was no danger of ribs poking through or hooking under the main
canopy skirt. The chute folded wafer thin when packed, and in action
sprang into full size instantly. Another development was an improved
pack, which was incorporated in the P1-B-24 parachute, embodying
new safety features and providing added comfort and convenience.
Added safety was achieved by improved packing technique made
possible by the new development. Friction burns and canopy splitting,
due to shroud lines getting over the canopy, were eliminated. The
P3-B-24, another model, retained all the safety and comfort features
of the P1-B-24, and in addition eliminated the roll on the shoulder to
meet special requirements of some airplanes.

Another development made by Pioneer was its testing tower, the
only one of its kind in the world. This tower gave Pioneer engineers
a new method of testing parachutes by the use of slow-motion movies
which recorded the way the chutes open. New ways of packing chutes
and certain structural improvements were developed as a result of the
testing system. Motion pictures were made from the rigging of the
tower. From this tower, 50 feet high, a dummy equipped with a para-
chute pack was whirled around at speeds of from 70 to 300 m.p.h.
Power was supplied by a 320 h.p. Diesel engine. When the whirling
dummy attained the proper speed the parachute was released auto-
matically and chute and dummy floated to earth. To record this action
a specially built 16 mm. motion picture camera that took 128 frames
of film a second instead of the usual 16 frames, operated with the
boom as it spun around. This slow-motion movie record brought out
many enlightening facts. In many cases on old type chutes, the pilot
chute, supposed to open first and serve as an anchor to facilitate the
opening of the big canopy, was the last thing to operate. This re-
vealed a serious hazard, in that the main canopy and the lines suspend-
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[t was the only parachute company in this country where the entire
product from raw silk to finished parachute was under one control.
The company in 1940 increased its capacity by 500 per cent, expanding
its production from 50 to 300 weekly.

RCA Manufacturing Company, Inc., a Radio Corporation of
America Subsidiary, Camden, N. J., in 1940, while carrying on its
usual production of radio equipment for aircraft, developed a new
transmitter for the Piper Aircraft Corporation, to be used in light
planes.

This transmitter was an advanced type of dry-battery-operated
aircraft transmitter now commercially used by many light plane pilots.
While its many new features were of interest, the company believed
that of greater interest was the trend which its installation indicated.
Until now, the company said, aircraft radio equipment usually was sold
to the light plane owner through merchandising programs, and also
was installed at the factory upon a special order. Now, however, the
company stated, light plane manufacturers have begun to treat radio
as a necessary part of their airplane and ceased to treat it as a luxury
in the light plane field ; henceforth radio will be considered as standard
equipment. The RCA aviation radio section also announced in 1940 a
new loop antenna and adapter kit especially designed as an aural-null
direction finding attachment.

R E F Aircraft Corporation, Syosset, N. Y., during 1940 produced
various sheetmetal and machined parts, jigs and unit assemblies for
use in aircraft manufacture. They also specialized in welding and tool
and die fabrication.

Reynolds Metals Company, Richmond, Va., manufacturers of
aluminum sheet and other strong aluminum alloys, in 1940 continued
its normal activity and at the same time was able to devote its re-
sources and energies to the all important task of producing materials
for the national defense program, particularly the aviation industry.
Months ago, without encouragement or firm orders, the plant space
then available was placed upon a war basis and certain plants were
equipped for the production of supplies for our armed forces. A
tremendous plant expansion program, partially financed by a cash
outlay of over $3,000,000 and by a fully secured mortgage loan from
the Reconstruction Finance Corporation was slated ultimately to total
over $40,000,000.

The Reynolds production set-up was: (1) Aluminum Ingot Pro-
duction Bauxite Reduction Plant at Lister, Ala., scheduled for opera-
tion in April, 1941, with annual capacity of 40,000,000 lbs. Second
and still larger ingot moulding unit, located in the Bonneville-Grand
Coulce area of the Pacific Northwest, scheduled for operation August
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1st, 1941, providing an additional annual ingot capacity of 60.000,000
lIbs.; (2) Aluminum Alloy Sheet Plant at Louisville, Ky., in com-
pletely expanding commercial operation since 1937, capacity, 2,500,000
to 3,000,000 Ibs. a month; (3) Aluminum Alloy Rod Plant at Louis-
ville, Ky., capacity, 1,500,000 lbs. monthly; (4) Extrusion Plant, an
ultra-modern structure at Louisville, housing large and efficient alu-
minum alloy extrusion and heat treating cquipment. Istimated ca-
pacity. 4,000,000 Ibs. of extruded rod, tubing and shapes monthly :
(5) Rolling Mill and Rod Plant, a new $17.500,000 aluminum alloy
rolling mill for sheet and rod now under construction at l.ister, to roll
sheet aluminum up to 112 in. wide and in any length, and rod up to
6 in. in diameter. Monthly capacity. 3.000.000 Ibs.: (6) Richmond
Strong Alloy Sheet Plant, current conversion of a part of the com-
pany’s extensive Richmond plant facilitics. Plus additional construc-
tion there, still more production capacity for Reynolds strong alloy
sheet was to be made available.

Beginning in the spring of 1941. from these modern and efficient
plants there was slated to flow for both defense and civil purposes
100,000,000 Ibs. of virgin aluminum and over 200,000,000 lbs. of
strong and common alloys in sheet, strip, rod, wire, tubing and ex-
truded shapes.

The company’s Thermostat Division, consisting of Robertshaw
Thermostat Company, Youngwood, Pa.; Grayson Heat Control, Ltd.,
L}’_HWOOd, Calif.; Fulton Sylphon Company, Knoxville, Tenn., and
Brldgeport Thermostat Company, Bridgeport, Conn., manufactured a
line of thermostats and control devices for gas and electric heating
and cooking appliances, electric control clocks, automatic temperature
and pressure controls, bellows, drawn brass products, steel stampings,
and brass assemblies of various types. Two other manufacturing con-
cerns affiliated with Reynolds Metals—Richmond Radiator Company.
Uniontown, Pa., and American Thermometer Company, St. Louis,
Mo.—manufactured bath tubs, lavatories, sinks and other enameled
ware products, steam, hot water heating. gas boilers and radiation,
winter air-conditioning units, thermostats, heat control devices, and a
line of thermometers designed for various industrial and domestic
uses.

_Rochestgr Ropes, Inc., Jamaica, N. Y., during 1940 manufactured
a li'ne of wire rope and strand, aircraft cable and fittings in its fac-
tories at Jamaica and Culpeper, Va.

]of}n A, Roebling’s Sons Company, Trenton, N. J., makers of wire
and wire rope, insulated wire and cables, wire cloth and netting, in
1940 concentrated on improving its standard line of aircraft equipment.

Ruckstell Burkhardt Engineering Company, Phoenix, Ariz., in
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craft industry. The firm effected a standardization of its production
which largely eliminated service expense and delays. The standardiza-
tion was achieved by developing a replaceable core and an air-tight cap
for valves.

Scintilla Magneto Division of Bendix Aviation Corporation, Sid-
ney, N. Y., supplied Bendix-Scintilla magnetos for all classes of air-
craft engines. Of special note was a radio shielded magneto for light
plane engines which was widely used on sport planes. Bendix-Scintilla
radio shielded ignition harness was placed on the market, but it was
supplied initially only to engine manufacturers as original equip-
ment. Dendix-Aviation Spark Plugs, shielded and unshielded, were
manufactured in large quantities for numerous engine requirements.

Sensenich Brothers, Lititz, Pa., in 1940 manufactured over 10,000
propellers and enlarged the plant to double production. The entire
plant was air-conditioned to maintain proper atmospheric conditions
necessary in the manufacture of wooden propellers. Sensenich
Brothers had 95 models approved by the Civil Aeronautics Adminis-
tration, including propellers for engines up to 450 h.p.

Sheffield Gage Corporation, Dayton, O., developed two new gage
instruments expected to be of substantial value in the defense pro-
gram. One of these was the Sheffield Multichek Electrigage, a pre-
cision instrument for rapid inspection of mass production parts having
several critical dimensions, as, for instance, the several diameters and
§hou1der lengths of an armature shaft. This gage was widely used for
1n§pection of timing fuse elements, shell bodies, cartridge cases and
miscellaneous army ordnance work. Measurements of length, diameter
and depth were flashed simultaneously on a control board by means of
colqred signal lights, as the part being inspected was placed at gage
pos1tio§1. When one of these signal lights showed amber, the diameter
was within tolerance. TIf the light showed red, it indicated that the
diameter was undersize; if green, oversize. In addition to the indi-
v1fiua1 signal lights, one for each measurement, the gage was equipped
with a master signal light integrating all measurements. When this
master signal showed white, all dimensions were within tolerance.

The other new gage was the Sheffield Precisionaire, an instrument
to check_ precisely gun bore diameters. The Precisionaire eliminated
§ubstant1ally the very high degree of skill heretofore required in check-
ing gun bores with conventional gages. It also provided a more rapid
me?hod of checking as contrasted with the conventional gage operation
which req_ui_red individual readings at intervals from breech to muzzle.
The Precisionaire checked diameters of bores of any length and any
caliber, also the diameter of the rifling grooves in the gun barrel,

Work was pushed on development of a gage to check and weigh

o
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automatically components of small aris ammunition, and also finished
cartridges at the rate of 3.600 an hour. Sheffield carried out a capacity-
doubling plant expansion, increased research facilities, and organized
an employee training progranm.

Shell Oil Co., Inc., New York, handled a considerably increased
amount of aviation business. Noteworthy trends were greater use of
higher octane gasolines, 80, 87, 9o, and 100. As in previous years, a
great deal of time was devoted to research work, both in the labora-
tories and in service tests. Active assistance was rendered to the work
of the Aviation Fuels Division of the CFR Committee ; notably in the
study and development of new laboratory detonation test methods and
in the correlation of test results with other engine and fuel manu-
facturers; in the study of fuel tank corrosion; of the piston ring-
sticking tendencies of aircraft oils; of vapor lock problems in aviation
engines ; and of the extension of octane ratings beyond 100. A range
of straight mineral aircraft oils, Aero Shell 62, 8o, 100, 120, and 140,
were produced.

Thomas L. Siebenthaler Manufacturing Company, Kansas City,
Mo., which in 1940 became a part of Aircraft Accessories Corpora-
tion, Burbank, Calif., manufactured radio transmitters and receiving
equipment, and aircraft maintenance and repair equipment. Specially
developed during the year was the propeller governor testing unit to
test all types of propeller governors. In addition to its complete line of
aircraft radio equipment, including antennae, bearing indicators,
amplifiers, maintenance and repair equipment, the company manu-
factured air field operations equipment such as auxiliary starters, pro-
peller dollies, battery carts, variable inductances, neutralizing con-
densers, and variable condensers. The company's machine shop ac-
cepted orders and subcontracts for aluminum alloy sand castings for
aircraft use both raw and machined; hand screw machine and turret
lathe parts, in aluminum, brass, and steel, and radio and electrical
wiring assemblies for aircraft use. Siebenthaler, whose chief business
for several years was with the major commercial airlines, participated
extensively in production for the defense program. As a result, a large
personnel and plant expansion was begun. IErection of a modern
building with air-conditioned offices and water-cooled plant, which
was slated to occupy 50,000 sq. ft., was started. The new plant was
scheduled to be ready for occupancy May 15, 1941. The Siebenthaler
Company during the year underwent a complete reorganization, with
extensive changes and expansion both in executive and engineering
departments.

Simmonds Aerocessories, Inc., New York, in 1940 recorded de-
velopments on many new products, and also expanded its organization.
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The L. F. Benton Company, Vergennes, Vt., was acquired. Benton
was the oldest maker of mica spark plugs in America and the first to
make aircraft spark plugs in three interchangeable and replaceable
parts. Iixtensive research and development work was undertaken and
an improved Benton type plug, known as the Simmonds-Benton Air-
craflt Power Plug, was introduced. The Simmonds Corsey flexible
push-pull control was adopted by leading manufacturers of both civil
and military aircraft. Perhaps the company’s most notable technical
development was a flexible conduit casing for use on the throttle and
mixture and propeller controls on “soft mounted” aircraft engines.
Military types were equipped with this control. The type “T7" Sim-
monds fastener was adapted to a variety of new uses. New and smaller
sizes were developed. This fastener was of the spring actuated plunger
type. Quickly attachable and detachable, this type of fastener proved
most successful in carrying structural and operating stresses.

Simmonds Non-Slip Flooring was adopted by a number of pro-
ducers of military aircraft, both of trainer and combat type, for use
on wing walks. In some military types, Non-Slip Flooring was used
on cockpit floors and at bombers’ and gunners’ stations. The Olaer
High Pressure Hydraulic System was brought over from France for
further development in America. This system was successful in
Europe, over 3,000 military aircraft having been equipped before the
fall of France. Substantial progress was made in development of the
Simmonds Vacuum System and the prospect was that advanced de-
velopment work on this system would be completed in the first half of
1941. In the autumn of 1940, the Simmonds Lange Latent Heat Stabi-
lized Chromometric Radiosonde emerged from developmental stage
and went into quantity production.

Sinclair Refining Company, New York, in 1940 developed as a
national defense contribution, Sinclair Pennsylvania 120-GQ oil. This
was a straight mineral product meeting important specifications, and
was especially suitable for the requirements of engine and plane manu-
facturers working on both Government and commercial contracts.
This oil successfully passed the Wright Aeronautical full scale test
and also gained approval of other prominent engine builders. Market-
ing of Sinclair products also included Sinclair Pennsylvania AAC oils,
V\{hich were popular with aviation training schools using U. S. Army
air equipment, and other specialized aircraft lubricants to air lines,
engine builders, plane manufacturers and the air services.

Sinclair’s work in development and testing of aircraft lubricating
oils was further enhanced through its modern, well-equipped engine
laboratories at IZast Chicago, Ind. Particular progress was achieved
in utilizing the C.U.I%. engine in correlating performance of aircraft
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the heavy production required under the defense program. The per-
sonnel was to be increased from its January 1 level of 700 employees
to approximately 1,500 by the middle of 1941. Research, engineering
and experimental work was directed toward development of satis-
factory manifolds for the new high-powered twin-row radial engines
for both military and commercial installations. and for the V-type
engines for installation in the new pursuits and interceptors. Design
development work also was continued on the Airmax line of exhaust
and central heaters. The company's position as a fabricator of stain-
less steel aircraft parts and accessories was furthered by the acquisi-
tion of license under the “Shotweld"” process of resistance welding.
Solar continued to carry on considerable research and development
work,

Sperry Gyroscope Company, Inc., Brooklyn, N. Y., in 1940, to
meet the requirements of the defense program and provide for the
increased use of its products among commercial customers, carried
out a marked expansion of its facilities. Personnel in all departments
and companies rose to a total of 16,000, working in 14 different plants
and utilizing 2,500,000 sq. ft. of floor space.

The Automatic Direction Finder was the newest of the Sperry line
of aeronautical instruments. Tt was the first Sperry instrument de-
signed to help solve the aircraft navigation problem by utilizing radio
waves. In keeping with the Sperry policy of developing automatic
instruments, the new' Radio Direction Finder gave a pilot his bearings
continuously and automatically. The Sperry Automatic Radio “D.F.”
represented an important advance in airplane navigation. Although it
was still a relatively new instrument, it was installed in the planes of
several major air lines.

Anof:hcr new Sperry development was the Flightray. This device
was ('le.SIgned to simplify the work of the pilot of large aircraft by
combining the indications of a number of instruments on the face of a
single dia.l. Using the cathode ray principle, the Flightray assembled
the most important flight information in a single pattern, where it was
readily available to the pilot. Flightray was especially applicable to
blind flying.

The Sperry corporation was engaged in five fields. The first of
these was anti-aircraft defense. This was relatively new, and with
development of the military airplane as a weapon of warfare, it
followed inevitably that more emphasis was destined to be placed on
anti-aircraft protection. The Sperry company pioneered development
of an entire system against air attack. This consisted of the Anti-
Aircraft Searchlight, the Sound Locator and the Director. The sound
locator detected the position of an approaching plane. Once position
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Gyro enabled the pilot to keep his plane "on course™ in rough or
smooth air. The Sperry Gyro-Horizon provided an Artificial Horizon
for the pilot when he was flying in overcast or “on top” of the clouds.
out of sight of the ground. The Automatic pilot was capable of
actually taking over the controls of a large airplane in flight. De-
signed to relieve the human pilot from the manual operation of a
plane, thus permitting him to perform other duties, the Automatic
Pilot could be set for straight and level flight, or be adjusted to make
the plane climb or descend, without human hands touching the
controls.

A fourth field of Sperry activity was Hydraulics. Hydraulic units
complemented many Sperry products. Vickers Incorporated, Detroit,
Mich., manufacturer of oil hydraulic devices, was a unit of The Sperry
Corporation. An example of the use of hydraulics was found in the
Automatic Pilot for airplanes. Here a Vickers Hydraulic unit and a
Directional Gyro, and a Gyro-Horizon manufactured by the Sperry
Gyroscope Company were joined to form the complete Automatic
Pilot. Hydraulic units likewise were used throughout the aeronautical
industry. Wherever there was a need to transmit power, and where
that power must be varied from time to time in amount and speed, and
where control of the power was important, there was a field for an
oil-operated hydraulic system. For when power was transmitted under
these conditions, hydraulics usually was better fitted to handie the
job than any other medium.

The fifth field of Sperry activity was marine. The marine Gyro-
Compass was the foundation stone on which the company had becn
started. It was still one of the principal products. In addition to the
compass, the company developed a supplementary line of devices to
aid the mariner.

Sperry Products, Inc., Hoboken, N. J., in 1940 continued its
production of exactor controls for the aircraft industry.

Spriesch Tool & Manufacturing Company, Inc., Buffalo, N. Y.,
manufactured bomb racks and shackles and during 1940 doubled
personnel, planning to triple it in 1941.

Standard Oil Company of California, San Francisco, Calif., in
1940 continued research and development of high quality fuels and
lubricants to meet the exacting requirements of aviation service. A
complete line of fuels and lubricants under the familiar brand “Stan-
avo” was available in the company’s marketing area, which included
Washington, Oregon, California, Idaho, Nevada, Utah and Arizona,
and the territories of Alaska and the Hawaiian Islands. These prod-
ucts were available through any of the company’s distributing plants,
or through the representation of airport dealers. Through an arrange-
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Steel Products Engineering Company, Inc., Springfield, O., manu-
factured a line of segregators and other accessories for the industry.

Summerill Tubing Company, Dridgeport, Pa., in 1940 carried
through a plant expansion and at the same time developed tapered
tubes for aircraft for a wide range of uses, including push rods for
engines, landing gear struts and torque tubes. Plant facilities in
building and equipment were nearly doubled, and plans were made for
a further 35 per cent expansion. A large percentage of Summerill
production was devoted directly to tubing for use in connection with
the defense program. Other items produced for applications to ord-
nance included magazines for fire control apparatus and anti-aircraft
guns.

Summerill continued to produce cold-drawn seamless tubing for
aircraft. It included tubing for fuselages, engine mounts, landing
gears, control surfaces, push rod tubes for engines, and stainless and
special low carbon tubing for service and hydraulic lines. Besides
being an important manufacturer of vital defense materials, Sum-
merill had a continuous record of having carried on a policy of re-
search and development since the founding of the company in 1899.

Suncook Mills, New York, in 1940 produced specialized fabrics
and tapes for the aeronautical and mechanical trade. These fabrics,
called Elightex, were made of finest long staple Arizona Pima cotton
by specialists on rigid standards for workmanship and quality. The
resulting product was a lightweight, durable and smooth-finished
fabric, which met Army and Navy specifications. Flightex fabrics
were used in the covering of many airplanes. A special reinforcing
tape was developed for the highspeed commercial airplane, lighter,
thinner, and stronger than Government Specification reinforcing
tape. This also assured maximum protection with the smallest possible
ridge under the surface tape. Suncook Mills maintained a Govern-
ment-approved laboratory in its mill at Suncook, N. H.

Superior Tube Company, Norristown, Pa., in 1940 trademarked
two of its products, Brawn Monel and Weldrawn Stainless Steel. A
number of its tubing products were adopted in the construction of in-
struments for aviation, as well as other uses. The company was a
supplier to the distributors of The International Nickel Company in
their alloys and, according to this arrangement, all sizes under 4 in.
OD were manufactured in the Norristown plant of this company.
Also, where tubes were between 14 in. and 54 in. OD, inclusive, when
gauges .035 in. and lighter were required, these, too, were supplied by
the Superior Tube Company.

Taylor-Winfield Corporation, Warren, O., makers of Hi-Wave
welders for fabrication by spot welding of aircraft assemblies, in 1940
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introduced its equipment, after two years of research and develop-
ment. Units were shipped to, or ordered by, most aircraft manufac-
turers. The company also began work on further improvements in
this equipment, including a new Roller Anti-Friction Welding Head,
patented air lock, improved control cabinets, and other refinements.
The company maintained a complete resistance welding Research Lab-
oratory. All improvements were fully worked out in this laboratory
hefore being scheduled for manufacture. '

To accommodate the demand for equipment, a factory addition of
6,000 sq. ft. of floor space was added and further additions were under
consideration. The company also engaged in design and manufacture
of resistance welding machines for various other types of defense
work. A large fabricating division was operated in Detroit. This
plant was engaged principally in fabrication of Diesel engine bases
and other types of fabrications used for defense production.

The Texas Company, New York, in 1940 was a supplier of high
octane aviation fuels and lubricants to all branches of aviation. It
was active in developing new processes for making high octane
aviation gasoline. The most important of these was the alkylation
process, which was pioneered in this country by The Texas Company.
Two alkylation plants were placed in operation by the company and
produced large quantities of stocks to make fuels of 100 octane rating
and higher.

Texaco participated in cooperative research work with engine
companies and air lines studying the effects of volatility and vapor
locking at high altitudes. High octane safety fuels were supplied to
the Government, engine companies and one air line for research work.
Texaco carried out research work with aircraft engine oils, and de-
veloped a new lubricant, Texaco aircraft engine oil 120-G, for certain
engines, which proved successful in air line service. This product sub-
sequently was adopted by all air lines using Texaco aircraft engine oils
in these particular engines. Further improvements in aircraft engine
oils for other engines were studied in Texaco research laboratories.
In addition, special low-temperature greases were developed for lub-
ricating propellers, control pulley bearings and acrial cameras.

Thompson Products, Inc., Cleveland, O.. in 1940 added to pro-
duction of about 1,000 different aircraft engine and plane parts a non-
pulsating aircraft engine fuel pump. Three blades or vanes extending
through the rotor formed the pumping chambers in the bore of a
specially shaped liner. The bore consisted of arcs and spiral arcs so
positioned that there was a positive cam action on the blade elements.
The spirals gave the blades a shuttling motion that was without shock
at either end of travel. High suction lift and rapid build-up of pres-
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sure at low crank speeds were provided by the deal hetween liner and
rotor. The reliel valve was a balanced diaphragm of molded synthetic
rubber. It provided a bypass for the fuel to give a constant discharge
pressure. Shaft seal used a hardened ring that was separate from the
splined drive shait and guided by rotor journals. This pump was
approved and adopted by the U. S. Air forces. Among other parts
manufactured by Thompson Products were sodium-cooled engine
valves, valve seat inserts, valve keys, tappets, hooster pumps, propeller
parts, retractable strut assemblies and landing gear assemblies.

The Timken Roller Bearing Company, Canton, O., in 1940 in-
creased production of Timken bearings for aircraft engine carburetors,
Link Type Dynamic aircraft engine suspension mounts, and aircraft
engine rocker arms. Production also was increased for Timken
hearings for landing wheels. tail wheels. tail wheel swivels, retract-
able landing gear mechanisms, and some control mechanisms. A
large part of the new electric furnace alloy steel capacity added during
1940 was used in filling increased demands for aircraft tubing and
miscellaneous aircraft alloy forging steels.

Tinnerman Products, Inc.. Cleveland, O., manufactured Speed
Nuts and Speed Clips for use in assembly of aircraft, and expanded
activities for the defense program. The company's products also
were used in such Army vehicles as trucks and scout cars. More than
800 standard types and sizes of Speed Nuts and Speed Clips were
produced by Tinnerman.

Titanine. Inc., Union, N. J., during 1940 continued produciion of
its line of dopes, primers. surfacers, lacquers and thinners for the
aircraft industry.

Titeflex Metal Hose Company, Newark, N.J., in 1940 manu-
factured a complete line of shielding equipment and accessories for
the aircraft industry. In addition to its principal product in this
field, radio shielded ignition harnesses, Titeflex produced radio
shielded spark plug clhows, shielding conduit and fittings, filter units,
wiring manifolds, and terminal and junction boxes. Titeflex also
supplied its well known flexible pressure tubing for fuel and oil lines,
instrument lines, and hydraulically controlled devices.

Titeflex developed a detachable type spark plug lead which was
adaptable to conventional radio shielded ignition harnesses. The use
of a spark plug lead of this type permitted removal of any individual
unserviceable assembly without disturhing the ignition cable contained
in the wiring manifold. A detachable spark plug lead was especially
desirable where the ignition cable was conducted adjacent to exhaust
manifolds, the excessive heat of which normally caused rapid break-
down of the wire insulation. It was also feasible with this new de-
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velopment to use 7 m/m wire in the shielded manifold and 3 m/m
wire in the spark plug leads, thereby creating saving of weight.

Uniloy Accessories Corporation, Lancaster. N.Y., manufacturer
of tail wheel assemblies for light aircraft, developed a new device for
the hangar storage of such aircraft. The device. consisting of two
wheel cradles and one “nose” cradle, permitted the stacking of air-
plancs with subsequent tripling of storage capacity. A company test
showed that planes could be stacked easily in three minutes by two
men. During the year the company carried out an expansion of plant
facilities, greatly increasing machine shop and foundry capacity. The
company, in view of the increased demands of the aircraft industry
stimulated by the national defense program, prepared for a substantial
increase in production of aluminum alloy castings of various aircraft
parts and fittings.

United Aircraft Products, Inc., Dayton, O., in 1940 designed
and manufactured for the aircraft industry oil temperature regulators,
fuel pumps, fuel units, oil dilution solenoids, “Y’ drain valves, gun
solenoids, fuel strainers. finger strainers, viscosity, spring loaded and
thermostatic valves, fuel cocks and tab controls.

At the company’s Los Angles Division. complete hydraulic equip-
ment, such as tail shocks, bomb rack operating mechanisms, accumula-
tors, hydraulic valves and landing gear struts, were manufactured.
During the year the company acquired the firm of Aircraft Precision
Products, Inc., in Vernon, Los Angeles, Calif.

U. S. Gauge Company, New York, in 1940 made a complete line
of pressure and vacuum gauges and dial-thermometers in all sizes,
and numerous aircraft instruments and pump specialities.

Vickers, Inc., Detroit, Mich., manufactured a line of hydraulic
equipment for the aircraft industry. These precision products in-
cluded pressure relief valve, gear type pump or fluid motor, piston
type pump or fluid motor, pressure unloading valve, dual directional
valve and a 5-in. accumulator.

The Weatherhead Company, Cleveland, O., leading manufacturer
of flexible hose assemblies in 1940 put into operation a new accelerated
production program on aircraft fittings. This program was highlighted
by the addition of the AC811 tube fitting and the AN conduit fitting
lines to the company's previous production of N.A.F. and AC Tube
Pipe and Hose fittings. An 1941 the new AN tube, pipe and hose
fittings were placed in production. In the field of flexible hose assem-
blies, The Weatherhead Company developed a new rigid production
control that made possible the manufacture of aircraft hose assem-
blies in quantities never before considered possible. The standard
applications for low, medium, and high pressure assemblies were
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supplemented by new demands for fire resistant and bullet sealing
materials. Due to the developments in military aviation requiring ex-
tensive use of oxygen apparatus, The \Weatherhead Company prepared
a program on standard hosc asscmblics that were tasteless and odor-
less. Preceded by morc than a year of developmental work, The
Weatherhead Company entered into the production of hydraulic
actuating cylinders, vacuum selector valves, vacuum check valves.
and ncedle check valves, designed in accordance with Air Corps
and Navy specifications, and incorporating new factors of design
that provided advanced features of light weight, durability and sim-
plicity.

Wellington Sears Company, New York. in 1940 continued to pro-
duce for the expanding defenre program its well-known line of aero-
nautical fabrics, including style 3A30, grade .\ airplanc cloth; style
BAz24X, lightweight airplane cloth and style 5510, long staple light-
weight airplane cloth.

Western Electric Company, New York, in 1940 through Bell Tele-
phone Laboratories conducted a program of scientific research and
added to its line of transmitting and receiving apparatus new units
designed to promote a progressively higher standard of aircraft com-
munications service. One new development was a radio receiver that
also served as an interphone. This new equipment gave the pilot ad-
vantages of direct finger-tip control—greater operating precision, sim-
plicity of use, and reduced maintenance. Another 1940 addition was
the new 29 A multi-frequency radio receiver, providing for the remote
selection of 10 different frequencies and reception of telephone, tele-
graph and modulated telegraph. It covered a band of 2 to 15 mega-
cycles inclusive and was operated from a source of either 12 or 24
volts. It utilized a self contained dynamotor as the high voltage power
supply.

A companion piece for the 29A receiver was the new 27A trans-
mitter, a multi-channel radio telephone for aircraft providing electri-
cal dial-switch selection of any one of 10 pre-tuned frequencies in the
range of two to 15 megacycles with an output power of 125 watts. The
27AA transmitter unit provided in addition, a range of frequencies
from 300—500 ke for long wave transmission. The combination of
29A receiver and 27A transmitter was cxtremely simple to operate.
Both were remotely controlled simultancously from a small switch-
ing panel located on the instrument board. Western Electric also
announced a 278 “marker receiver.” This was a crystal controlled
receiver permanently tuned to 75 megacycles. In addition to indicat-
ing the presence of a marker station signal, the new receiver also
identified the type of station over which the ship was flying. All
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marker stations fell in one of three service classifications; fan or air-
ways position markers, outer markers, and inner markers. Each class
radiated a distinctive audio-frequency tone. When picked up by the
27B receiver, these tones were made known to the pilot in two ways
—audibly and visually. Conventional earphones were employed for
the audible indication and an ingenious system of colored signal lamps
provided the visual indication. The unit required no operating atten-
tion during flight and contained no moving parts. Complete with
vacuum tubes and power supply. including the apparatus for auto-
matic visual indication, it weighed but 19 Ibs. 3 oz.

Finally, during the year, Western Electric originated development
work at Bell Telephone Laboratories on three new units of aircraft
radio equipment which utilized the ultra high frequencies. These units
met specifications prepared by the major transport companies. The
first of these—a radio receiver to operate in 119—132 megacycle band
—featured a quick-shift mechanism which enabled pilots within a
period of approximately two seconds to select any one of 30 fre-
quencies. A’ unique mechanical assembly, in this unit. assured the
equivalent of crystal stability. This receiver formed a mobile counter-
part of the new system of ultra high frequency beam-stations planned
for the nation’s airways.

The second unit—a combined transmitter and receiver—covered
the band extending from 140 to 144 megacycles. This unit served as
a medium for two-way communication between the pilot and airport
personnel when the airplane was approaching a terminal. The third
unit—a glide path receiver for the airplane—finally linked the vital
chain of apparatus necded for a compact, efficient, and reliable system
of instrument landing.

Westinghouse IElectric & Manufacturing Company, East Pitts-
burgh, Pa., in 1940 began building the largest wound-rotor motor ever
constructed, to make possible wind tunnel testing of full size planes
under conditions actually encountered in flying at 400 m.p.h. The
motor, of 40,000 h.p., was being built to drive two 40-foot fans in the
full-scale wind tunnel at Wright Field.

Other aircraft products manufactured by Westinghouse included
main and auxiliary generators and control instruments, lighting equip-
ment, radio receivers and transmitters.

Electric power loads increased in airplanes in 1940, and auxiliary
engine-driven generators by Westinghouse offered dependable power
sources independent of main engines. The a-c 110 volt, 400 cycle, 3
phase system was developed for large airplanes with heavy motor loads.
Alternators rating 12.5 kva at 75 per cent power factor, and two pole
motors running at 22,500 r.p.m. full load speed were made available,
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Control apparatus established accurate voltage regulation and pro-
vided direct current for excitation and battery charging. The 24-volt
system was used on airplanes with light power loads. Five kw gener-
ators were designed for speeds ranging from 3,200 to 6,000 r.p.m. to
conform to prime mover requirements.

There was a definite change in airplane auxiliary power plant
requirements during the past year due to progress in engine-driven
generators.  Westinghouse equipment made it possible to utilize the
main engine type generator on an auxiliary engine. Thus, a four-
motor bomber could have five generators of the same type. These
generators could be operated in parallel with any four handling the
airplane load. Westinghouse aided in developments in airport lighting
that reached the point where all daytime operations could be carricd
on at night. Radio controlled seadrome lights made possible night
landing of seaplanes. These fluorescent contact lights were mounted
on buoys strung out in lines simulating, in effect, runway lighting at
land airports. Production of airplane engine parts was increased by
using a new type of furnace with an “Endogas” atmosphere. This
insured the delivery of heat-treated parts with bright, clean surfaces
that needed little or no finishing. All S. A. . steels were treated with
processing time, in many cases. cut from one week to eight hours. The
use of Micarta in airplanes increased due to its light weight, long
wearing, and decorative properties. Rudder bars and other vital parts
were controlled through molded Micarta pulleys, standard safety
equipment on aircraft.

The S. S. White Dental Manufacturing Company, New York,
manufacturers of flexible shafts for aircraft, in 1940 developed a
tachometer drive combination made entirely of non-magnetic mate-
rials, and advanced development of flexible shaft controls for gun fire
equipment, bomh sights and other confidential items in connection
with the defense program. Other S. S. White 1940 developments
included tachometer adapters for firewall mounting and fuel pump
engine connections. A new swaging tool making possible cutting of
flexible shafting to length in the field or any shop, right-angle tachom-
eter drives for engine tachometer mounting, and right-angle and
T-angle adapters for radio and other remote controls were in process
of development. Chief among the developments in flexible shafting
was a type especially constructed for remote control. This type was
characterized by minimum torsional deflection under load and equal
deflection in either direction of rotation—properties essential to
smooth, sensitive remote control. For use with this shafting in air-
craft applications, a metallic casing of smaller size and proportionate
reduction in weight was produced. Applications of S. S. White
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flexible shafts included power drives of tachometers, electric tachom-
cter generators, fuel pumps, controllable pitch propeller governors.
ammunition rounds counters, windshield wipers and cowl flaps: and
remote control of radio receivers and transmitters, antenna and
compass loops, antenna reels, controllable pitch propellers, tabs, turn
bank indicators and radiator shutters.

The Wilcox-Rich Division of lLaton Manufacturing Company,
Detroit, Mich.. in 1940 made two contributions to aircraft progress:
development of the Rich valve in sodium-cooled form, and develop-
ment of the Zero-Lash Hydraulic Valve Lifter. The valve was made of
Silcrome X steels. It had a hollow chamber in the head and stem
whicl contained a liquid coolant. When splashed up and down with
the valve movement, it transferred the heat from the intensely hot
head to the cooled stem. The Zero-Lash Hydraulic Valve Lifter was
used by three aircraft engine manufacturers and tests were under
way with others. This device employed hydraulics to give zero clear-
ance, bringing many distinct benefits which included accurate valve
timing, increased engine output with little or no increase in weight,
prolonged life of valve and seat, simplified engine design, improved
engine performance, and elimination of need for adjusting tappets.

There were three large Wilcox-Rich plants. in Battle Creek.
Marshall, and Saginaw, Mich., in addition to the headquarters plant
and laboratory at Detroit. These plants made other parts of the valve
gear mechanism: tappets, valve springs, push rods. and valve seat
inserts. In connection with the latter, company engineers made im-
portant experiments in determining the best valve seat insert design
and material to use when matched with a specific valve and to fit a
certain type of engine requirement.

Wittek Manufacturing Company, Chicago, Ill.. manufactured
stainless steel hose clamps for aircraft. The clamp, made of a solid
band of stainless steel, combining light weight with greater strength,
was standard equipment with manufacturers of commercial and
military aircraft, the company stated.

Woodward Governor Company, Rockiord, 1ll., continued to
manufacture a governor for pitch propellers.

During 1940 there were many companies active in the aero-
nautical field other than those actually manufacturing aeronautical
equipment. Companies engaged in the distribution and export of
aircraft, aircraft engines and aeronautical equipment included Iidwin
D. Allmendinger, New York: American Eastern Corporation, New
York: Aviation Equipment & Iixport, Inc., New York:; Charles
H. Babb Company, Glendale, Calif.; Bendix Export Division of
Sendix: Aviation Corporation, New York : China Airmotive Company,
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New York; Curtiss Exports Division of Curtiss-Wright Corporation,
New York: General Aircraft Corporation, South Lowell, Mass.;
Gillies Aviation Corporation, Bethpage, N. Y.; Intercontinent Cor-
poration, New York; J. V. W, Corporation, Newark, N. J.; Miranda
Brothers, Inc.,, New York; Northwest Air Service, Inc., Seattle,
Wash.; Tri-American Aircraft Corporation, New York; United
Aircraft Export Division of United Aircraft Corporation, East Hart-
ford, Conn.; and O. J. Whitney, Inc.,, New York. Insurers or
classifiers of aeronautical risks included Aero Insurance Underwriters,
New York; Associated Aviation Underwriters, New York; National
Aviation Insurance Agency, Chicago, Ill.: Newhouse & Sayre, Inc.,
New York; Parker & Company, Philadelphia, Pa., and U. S. Avia-
tion Underwriters, Inc., New York. Among other companies whose
activities were concerned with some phase of aviation business were
Aviation Capital, Inc., Barr Shipping Corporation, Hirsch, Lilienthal
& Company, Loomis, Suffern & Fernald, National Credit Office, Inc.,
Smith, Barney & Company, Standard Statistics Company, Inc., all
of New York City; Cox & Stevens Aircraft Corporation, Mineola,
N. Y., and Don A. Luscombe Company, Hallowell, Pa.



AIRCRAFT SPECIFICATIONS

From all official company reports received at time of going to press.

ATC Total Wing Gross High |Cruising
Name of Manufacturer Model No. of | No.or Make of Engine No. of | Rated Area Weight | Speed Speed Range
Places Mil, Engincs H.P, Sq. Ft, Lbs. M.PIL | AP Miles
Aeronca Aircraft Co...... 65-CA 2 675 Continental A-65 1 65 169 1250 109 103 500
Aeronca Aircraft Co......| 65-LB 2 702 Lycoming O-145-B 1 65 169 1250 109 105 500
Aeronca Aircraft Co......| S-65-CA 2 675 Continental A-65 1 65 169 1320 95 85 450
Aeronca Aircraft Co...... 65-TL 2 728 Lycoming 0-145-B 1 65 169 1150 90 81 250
Aeronca Aircraft Co......| 65-TF 2 728 Franklin 4AC-176-B2 1 65 169 1150 90 81 250
Aeronca Aircraft Co...... 65-TC 2 728 Continental A-65 1 65 169 1150 90 81 250
Aeronca Aircraft Co......} 50-TL 2 728 Lycoming 0-145-A 1 50 169 1150 83 75 250
Aeronca Aircraft Co...... 50-TC 2 728 Continental A-50 1 50 169 1150 83 75 250
Babcock Aircraft Corp. ..| LC-13-A 2 ATC Glenn L. Martin 333 or 1 120 135.44 1600 150 135 450
pending | Franklin 6-AC-298-F3 1 130 135.44 1600 150 135 450
Beech Aircraft Corp...... E17B 5 641 Jacobs L-5 1 285 296.5 3390 ces 177 750
Beech Aircraft Corp...... F17D 5 689 ‘I;cobs L-6 1 330 296.5 3590 182 700
Beech Aircraft Corp...... D17A S 713 right R-760-E2 1 350 296.5 4250 170 755
Beech Aircraft Corp...... DI17R 5 638 Wright R-975-E3 1 450 296.5 4250 202 820
Beech Aircraft Corp...... D178 5 649 Pratt & Whitney Wasp Jr. 1 450 296.5 4250 202 840
Beech Aircraft Corp......| 18A 8-10 630 Wright R-760-E2 2 700 347.5 7500 200 1200
Beech Aircraft Corp...... 18R 8-10 Exp. Wright R-975-E3 2 900 347.5 7500 220 1100
Beech Aircraft Corp...... 185 6-8 710 Pratt & Whitney Wasp Jr. 2 900 347.5 7500 220 1100
Beech Aircraft Corp...... M18 3-8 Mil. Wright R-975-E3 or Pratt

& Whitney Wasp Jr. 2 900 347.5 7500 | ...... 220 1100

Bell Aircraft Corp....... Airacobra 1 Mil. Allison 1 1150 213 7200 |...... Riestricted [........
Bellanca Aircraft Corp. . ..| 31-42 6-8 578 | Wright R-975-E3 1 420 311 5600 | 165 145 | ...,
Bellanca Aircraft Corp....| 31-55 ) ?6 ggg %’Vgatth& (\:Nhitney Wasp H& 1 550 311 5600 190 172 1 ...,

ircraft Corp....| 66-76 - right Cyclone or Pratt
Bellanca Ajrcraft Corp Whitney Hornet 1 760 | 6os | 100 | 172 155 |
llanca Aircraft Corp....| 14-9 3 716 LeBlond 1 90 140 S o | ...,
Egeing Aircraft Company | 299T 9 Mil. | Wright Cyclone 4 4800 | ...... 47,500 | 325 | ...... 3500
Boeing Aircraft Company | 307B 38 726 Wright Cyclone 4 4400 1486 45,000 250 222 2340
Boeing Aircraft Company | A-314 89 704 | Wright Cyclone 14 4 6400 | 2867 84,000 190 175 4000
utical

Brevg;taer feronautica’ 339 1 Mil. | Wright Cyclone 9 1 1100 | 2089 | 6272 | 340 | ...... 1500
WP i 340 2 Mil, | Wright Cyclone 14 1 1650 341 12,12(().0 304 S 1g(21(§)
i Corp.....| C-145 4 701 | Warner Super Scarab 1 145 181 2450 162 :
(c:gzzgi ﬁggig Corg.. ...| C-165 4 701 Warner Super Scarab 1 165 181 2450 169 157 485
Cessna Aircraft Corp.....; T-50 5 722 | Jacobs L-4MB 2 225 295 5100 195 191 750
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. ATC Total Wing Gross High |Cruising
Name of Manufaciurer Model No.of | No.or Make of Engine No. of | Raled Avrea Weight | Speed Speed Range
Places Al Engines | IH.P. Sq. Fu. Lbs. M. P | M.PAL | Miles
Colgate-Larsen Aircraft
(o CL-15 4 Exp. | Ranger 6-440C-5 1 200 1907.5 | 2860 | 140 125 665
Consolidated Aircraft
fe1 5 TP 28-5A )
(amphib) | ...... Mil. | Pratt & Whitney Twin Wasp 2 2400 | 1400 | 30,500 | 199 179 1000
Consolidated Aircraft
(07573« I 28 (boat) 20 | ... Pratt & Whitney Twin Wasp 2 2400 1400 30,500 199 179 4000
Consolidated Aircraft
OTD. e v veeee e 29 (boat) 36-62 | ..., Pratt & Whitney Twin Wasp 4 4800 1780 65,000 226 210 5200
Consolidated Aircraft
1633 TP 32 (land
bomber) 6-9 Mil Pratt & Whitney Twin Wasp 4 4800 | ... 40,000 | L. ] oo | e
Culver Aircraft Corp.....| LCA 2 730 Continental A-75 1 7S 120 1305 140 120 480
Cunningham-Hall. .. .... PT-6F 2-6 177 Wright Whirlwind 1 365 370 4530 150 130 700
Curtiss-Wright Corp.
Curtiss Airplane Div...| SO3C-1
Landplane 2 Mil, Ranger V-770-6 1 520 200 5588 |...... Riestricted |........
Seaplane 2 Mil, Ranger V-770-6 1 520 200 5729 |...... Rlestricted |........
Curtiss Airplane Div... CWw-22 2 Mil, Wright R-975E-3 1 420 174 3200 215 195 518
Curtiss Airplane Div...| CW-21B 1 Mil. Wright Cyclone R-1820 G5 1 1000 174 4500 314 282 630
Curtiss Airplane Div...| Helldiver
7 2 Al Wright Cyclone R-1820 G5 1 9350 317 6256 235 176 855
Curtiss Airplane Div...| P-40 1 Mil. Allison V-1710 C15 b A OTUIPS P o Restrlicted. oo oo
Curtiss Airplane Div.. .[Hawk 75-A 1 Mil. Wright Cyclone GR 1820-
0205-A 1 1200 236 5731 323 262 1003
Curtiss Airplane Div...| SB2C-1 2 Mil. Wright GR2600-B3 1 1700 422 10,982 1...... Rlestricted |, .. ... .-
Curtiss Airplane Div...|Hawk 81-A 1 Al Allison V-1710 C15 ) (R IS PN .. Restrficted. .. oo
Douglas Aircraft Co...... DC-3 21 618 Wright Cyclone G-202A 2 2000 987 25,200 22 194 2125
2-4,400
Douglas Aircraft Co......] DC-3 21 669 Pratt & Whitney S1C3-G 2 2100 0987 25,200 230 207 2135
24,400
Douglas Aircraft Co...... DC-4 40-42 Pend. | Pratt & Whitney R-2000 4 4400 1462 52,000 265 242 2540
50,000
Douglas Aircraft Co...... DB-7A B T e L L R P I N I AR I B
Douglas Aircraft Co...... DB-7B B £ e O e B AR A B I
Douglas Aircraft Co...... A-20 B O e U I B I EEE RN EEE R B B
Douglas Aircraft Co...... A-20A PR P e e D I T I ST BT BEPSEUL BOAR IR
Douglas Aircraft Co...... B-19 10 Mil. Wright Duplex Cyclone 4 8000 186 7750
Douglas Aircraft Co...... C-47 U Restrlicted L o e | e L e e [ e
Douglas Aircraft Co...... SBD-2 T"Restrlicted b e b Ve b e B
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ATC Total Gros. Hig isi
Name of Manufacturer Model No.of | No.or Make of Engine No.of | Ruted H’eigfxt SI{;eLelfl Cg',',flfﬁg Range
Places | Mil. Engines | H.P. Lbs. | M.P.HL | MP.H.| Miles
Piper Aircraft Corp...... J3 2 660 Continental, Lycoming or
) Franklin 1 65 1100 93 83 200
Piper Aireraft Corp.. . ... J4 2 721 Continental 1 75 1400 100 03 455
Piper Aircraft Corp.. .. .. JS 3 725 Continental or Lycoming 1 75 1450 95 87 320
Pitcairn-Larsen Autogiro -
Cooe e PA-36 2. Warner Super Scarab 1 173 2050 121.7 102 350
Pitcairn-Larsen Autogiro
Coouiiia e PA-39 2 Mil. Warner Super Scarab 1 175 1946.7] 111 93 280
Porterfield Aireraft Corp..| CP-55 2 720 | Continental 1 55 1160 102 91 300
Porterfield Aircraft Corp..| CP-65 2 720 Continental 1 65 1160 108 98 300
Porterfield Aircraft Corp..| LP-65 2 720 | Lycoming 1 65 1160 106 96 325
Porterfield Aircraft Corp..| FP-65 2 720 Franklin 1 65 1200 107 07 300
Porterfield Aircraft Corp..| 75-C 2 611 Continental 1 73 1326 118 108 350
Porterfield Aircraft Corp..[ 90 2 611 Warner 1 90 1326 130 115 315
Rearwin Aircraft & Eng..| Sportster
7000 2 574 Ken-Royce 1 70 1460 115 103 500
9000KR 2 591 Ken-Royee 1 90 1460 125 112 500
9000 2 624 Warner 1 90 1460 123 110 450
Rearwin Aircraft & Eng..| Speedster
6000M 2 661 Menasco 1 123 1700 150 130 575
Rearwin Aircraft & Eng..| Cloudster
8090 2 711 Kcen-Royce 1 90 1633 125 110 650
8125 2 711 Ken-Royce 1 120 1800 135 120 600
8135 3 711 Ken-Royce i 129 1900 135 120 600
Rearwin Aircraft & Eng..| Skyranger
165L 2 Lycoming 1 65 1350 103 05 500
165F 2 Franklin 1 63 1350 103 93 500
175 2 729 Continental 1 75 1350 110 100 500
180F 2 Franklin 1 80 1350 1135 105 525
Republic Aviation Corp. . EP-1 1 | ... Pratt & Whitney Twin Wasp
R-1830 1 1050 6053 320 260 600
Republic Aviation Corp. .{ 2-PA Pratt & Whitney Twin Wasp
Guardsman 20 R-1830 1 1050 7480 310 250 580
Republic Aviation Corp. .| YP-43 Pratt & Whitney Twin Wasp!
Lancer 17 R-1830-B1 1 1200 7133 373 J10 960
Ryan Aeronautical Co....| ST-3 2 Mil, Kinner 1 125 1825 123 112 312
Ryan Aeronautical Co....| ST-3 2 Mil. Kinner 1 160 1825 132 123 260
Ryan Aeronautical Co....| ST-3 2 AL Menasco 1 125 1825 126 113 345
Ryan Aeronautical Co....| ST-3 2 Mil. Menasco 1 150 1823 136 122 309

* Rotor disc area.
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. ATC Total Wing Gross Iligh (Cruising
Name of Manufacturer Model No.of | No.or Make o JEngine No. of | Rated Area Weigi S{)i‘d .Spml[' Runge
Places Mil, Engines | 1.1, Sq. Fi. Lbs. M.PILMPH | Miles
Ryan Aeronautical Co....| STM-82 2 Mil, Menasco 1 150 124 1828 122 108 246
Ryan Aeronautical Co. STA 2 571 Menasco 1 125 124 1600 126 115 360
Ryan Acronautical Co....| STA
X Special 2 681 Menasco 1 150 124 1600 142 128 326
Ryan Aeronautical Co....| YO-51 2 Res. Pratt & Whitney Wasp | A N . Restfricted .. oL
Ryan Aeronautical Co....| S-C 3 658 Warner 1 145 202 2150 150 135 525
N. B. Rich Airplane Co...| Rich-Twin 2 NX2300| Lycoming 2 150 140 1600 135 115 375
St, Louis Aircraft........| PT-1 2 Mil, Wright Whirlwind 1 225 208 2766 126 108 368
St. Louis Aircraft........| PT-LM-4 2 Mil. Ranger 1 180 157 2012 137 125 3435
Southern Aircraft Corp...| BM-10 2 Mil. Lycoming, Continental,
: Jacobs or Wright 1 225 304.5 2790 123 105 355
Spartan Aircraft Co......} NS-1 2 Mil. Lycoming R-680-7 1 220 301.32| 2800 115 100 350
Spartan Aircraft Co......| 7TW 5 628 Pratt &Whitney Wasp Jr.SB 1 450 250) 4400 212 190 YuY
Stearman Aircraft....... A75 2 PT-13B| Lycoming R-680-11 1 220 207.6 2701 125 103 425
Stearman Aircraft....... AT75N1 2 PT-17 | Continental R-670-5 1 220 297.6 2664 124 100 400
Stearman Aircraft....... A75]1 2 PT-18 | Jacobs R-755-7 1 225 297.6 2720 125 105 420
Stearman Aircraft....... A75N1 2 N28-1 { Continental R-670-4 1 220 297.6 2717 124 100 100
Stearman Aircraft....... B75 2 N2S-2 | Lycoming R-680-8 1 220 207.6 2756 124 103 425
Stearman Aircraft....... B75N1 2 N2S-3 | Continental R-670-4 1 220 297.6 2727 124 100 400
Stearman Aircraft....... A75L3 2 0. Lycoming R-680-B4D 1 225 297.6 2674 125 103 386
Stearman Aircraft....... 90 2 S Lycoming R-680-B4D 1 225 201 2810 140 115 430
Stearman Aircraft. . 91 /2 Pratt & Whitney 1 450 201 4150 190 160 800
Stearman Aircraft. . d9tC3  } oo e Wright R-975-E3 1 420 201 4145 190 160 800
Stearman Aircraft....... 76D1 2 . Pratt & Whitney Wasp Jr.
Ti1B 1 320 297.4 3336 151 131 560
Stearman Aircraft....... 76D3 /2 Pratt & Whitney Wasp Jr.
SB 1 400 297.4 3250 157 135 635
Stearman Aircraft,...... 100 4 ... Pratt & Whitney R-2180 2 1400 609,44 18,230 275 250 1200
Stinson Aircraft Div. of
Vultee Aircraft........ Voyager 3 738 Franklin 1 90 155 1627 1S ... 350
Swallow Airplane Co.....| LT65 2 Pend. | Continental 1 65 126.6 1200 115 100 350
Taylorcraft Aviation Corp.| B12 2 700 Lycoming, Continental or
Franklin 1 65 183.5 1200 105 95 375
Taylorcraft Aviation Corp.| BT 2 700 Lycoming 1 50-65 183.5 1150 97 88 250
Tayloreraft Aviation Corp.y D 2 ] e Lycoming, Continental or
Franklin 1 65 180 1200 102 92 300
Vega Airplane Co........ 35-70 2 Menasco D4 1 125 147.2 1823 124 112 325
Vega Airplane Co........ 35-67 2 Menasco D4B 1 160 147.2 1799 138 122 203
Vega Airplane Co........ 35-72 2 Kinner R-5 1 150 147.2 1858 134 122 260
Vega Airplane Co........ 35-75 20 Warner Super Scarah 1 165 147.2 1843 137 120 287
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: ATC Total Wing Gross High |Cruising
Name of Manufacturer Model No. of | No. or Make of Engine No. of | Raled Area Weight | Speed Speed Range
Places Mil, Engines | H.P. Sq. F1. bs. M.PIH. | M.PH.| Miles
Vega Airplane Co........ 35-76 2 Ranger 6-440C-3 1 180 147.2 1883 139 125 270
Vought-Sikorsky Div. of
United Aircraft Corp...| V-156 2 Mil. Pratt & Whitney Wasp 1 750 303 6500 259 225 1055
Vought-Sikorsky Div. of
United Aircraft Corp...| S-43 19 593 Pratt & Whitney Hornet 2 1500 780 20,000 190 173 1590
Vought-Sikorsky Div. of
United Aircraft Corp...| VS-44A 28-40 Pend. | Pratt & Whitney 1830 4 4200 | ...... 57,500 223 175 3800
Vultee Aircraft.......... Vanguard Pratt & Whitney
- 1 Mil. R-1830-S3C4-G 1 1200 197 6182 3s0 299 700
Vultee Aircraft.......... Valiant 54 2 Mil, Pratt & Whitney
R-985-T1B2 1 450 239 3991 182 170 730
Vultee Aircraft.......... Valiant 54 2 Mil, Wright R-975-E3 1 450 239 3981 180 168 740
Vultee Aircraft.......... Attack-
bomber| {7 e (At |tack  Mlission) ... ... ...,
V-12C 3 Mil. Wright GR1820-1058B 1 1050 84 10,111 254 226 2500
Vultee Aircraft.......... Attack-
bomber| | ...(Bo fmbing Mlission) |........[........
V-12C 3 Mil. Wright GR1820-1058 1 1050 384 12,078 231 194 2380
Vultee Aircraft.......... Attack-
bomber| | .. (At ftack  Mjission) .|
V-12D 3 Mil. Wright GR2600-A5B 1 1600 384 10,886 281 248 1780
Vultee Aircraft.......... Attack-
bomber| | e ..(Bo |mbing Mlission ..|........|........
V-12D 3 Mil. Wright GR2600-A5B 1 1600 384 12,853 270 230 1700
Vultee Aircraft,......... Valiant 51 2 Mil. Pratt & Whitney
R-1340-S1H1-G 1 550 238 3628 236 213 900
Waco Aircraft Co........ ARE 4-5 714 Jacobs L-6 1 330 246 4001 185 177 1080
Waco Aircraft Co........ SRE 4-5 714 Pratt & Whitney SB 1 450 246 4200 200 103 880
Waco Aireraft Co........ HRE 4-5 Pend. | Lycoming R-680 1 300 246 4001 168 160 044
Waco Aircraft Co........ AVN 4 677 Jacobs L-6 1 300 246 3800 161 151 460
Waco Aircraft Co........ YKS 4-5 626 Jacobs L-4 1 225 244 3250 144 135 518
Waco Aircraft Co........ ZKS 4-5 626 | Jacobs L-5 1 285 244 3250 152 144 504
Waco Aircraft Co........ VKS 4-5 648 Continental W670M 1 240 244 3250 145 130 492
Waco Aircraft Co........ VKS 4-5 648 Continental W670M-1 1 250 244 3250 148 140 500
Waco Aircraft Co........ UPF-7 2 642 Continental R670-3 1 220 244 2650 138.6 123 365
Waco Aircraft Co..... ... YPT-14 2 Mil. Continental 1 220 244 2650 138.6 123 365
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408 AIRCRAFT YLEAR BDOOK
AIRCRAFT ENGINE SPECIFICATIONS
Nax;ne Allied Allison Allison Allison Allison
En"gine Monsoon C-15 -1 F-3R XV-3420
Type Inline Long Nose O] Short Nose *)
Model
Number 100 V-1710-33 V-1710-35 V-1710-39 VV-3420
No. of
Cylinders 4 12 12 12 24
Blower R.77:1 8.80 : 1 880:1 Restricted
Norm. H.P. 100 1010 1150 1150 Restricted
Take-
Off R.P M. 2285 3000 3000 3000 Restricted
Norm. H.P. 1090 1150 1150 Restricted
Rtg. R.P.N 3000 3000 3000 Restricted
Alt. 13,200 12,000 12,000 Restricted
Fuel
Octane
No. 73 100 100 100 Restricted
Cubic
Inch
Displ'mt 243 1710 1710 1710 Restricted
Bore 4,134 55 5.5 5.5 Restricted
&
Stroke 1.527 6 6 6 Restricted
Size in
Inches
Diam.
Length 37.75 08 17/32 196 13/16 88 3/8 Restricted
Width 12.36 299/32 299/32 299/32 Restricted
Height 27.00 41 7/8 36 17/32 3617/36 Restricted
Propeller
Shaft
Ratio 2:1 1.80:1 2:1 Restricted
Dry
Weight
Pounds 205 1340 1400 1310 Restricted
A.T.C. No. 208

1 Extension shelf and outboard reduction gear box.
2 Short nose, long nose or extension shaft,



ENGINE SPECIFICATIONS 409
AIRCRAFT ENGINE SPECIFICATIONS

Name

of Continental Continental Continental Continental Continental
Engine
Type Radial Radial Radial Opposed Opposed
Model W670 Wo670 W670 A40 As0
Number Series K Series N Series M1
No. of
Cylinders 7 7 7 4 4
Blower None None None None None
Norm. H.P. 225 240 250 40 50
Take-
Oft R.P.M. 2175 2200 2200 2575 1900
Norm. H.DP.
Rtg. R.P.M

Alt.

Fuel
Octane
No. 73 80 80 72 65
Cubic
Inch
Displ'mt 668 668 668 115 171
Bore 51/8 51/8 51/8 31/8 37/8

&
Stroke 45/8 45/8 45/8 33/4 35/8
Size in
Inches

Diam. 42 1/4 42 1/4 12 1/4

Length 27 1/3 30 2/5

Width 26 11/25 31 7/10

Height 19 11/25 23
Propeller
Shaft Direct Direct Direct Direct Direct
Ratio Drive Drive Drive Drive Drive
Dry
Weight
Pounds 465 465 465 O] O]
A.T.C. No. 162 162 162 Ser. 4-72

Ser. 5-174 190

! Dry Weight in Pounds:

A40,

Series 4 — 144
Series 5 — 154

A50, Series 7 — 161

Series 8 — 170
Series 9 — 176
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AIRCRAFT ENGINE SPECIFICATIONS
Name
. | .. | .. Lenape Lenape
Enogfine Kinner Kinner KNinner “Pa poose” “Papoose”
Type Radial Radial Radial Radial Radial
Model
Number K-5 B-5 & B-54 R-5 & R-53 LM-3 LM-365
No. of
Cylinders 5 5 5 3 3
Blower None None
Norm. H.P. 50 65
Take-
Off R.P.M. 2325 2350
Norm. H.P. 100 125 160 50 65
Rtg. R.P.M. 1810 1925 1850
Alt, Sea Level Sea Level
Fuel
Octane
No. 73 73 73 73 73
Cubic
Inch
Displ'mt 372 441 540 160.4 167
Bore 41/4 45/8 5 41/8 11/8
&
Stroke 51/4 51/4 5172 1 4
Size in
Inches
Diam. 45 3/8 45 3/8 45 3/8 36 36
Length 325/16 325/16 325/16
Width
Height
Propeller
Shaft Direct Direct Direct Direct Direct
Ratio Drive Drive Drive Drive Drive
Dry
Weight
Pounds 275 295 330 138 140
A.T.C. No. 3 51 153 203 203

‘!-
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AIRCRAFT ENGINE SPECIFICATIONS

Name

nf Lenape Lenape Lenape Lenape . .
Eugine ““Puapoose” “‘Brave' *'Brave” “Chief™ Lycoming
Type Radial Radial Radial Radiat Opposed
Model
Number [.A1-375 LLM-S LM-125 0-235
No. of
Cylinders 3 S 5 7 4
Blower None None None None None
Norm, H.P. 75 s 123 150 100
Take-

Off R.P.ALL 2450 2200 2450 2350 2550

Nonr H P. 73 95 125 150 100

Rtg. R.P.NL 2550
Al Sea Level Sea Level Sea Level Sea Level Sea Level

Fuel

Octane

No. 73 73 73 73 73

Cubic

Inch

Displ'mt 170.5 267 267 378 233.30

Bore 11/4 41/8 41/4 11/ 4375

&

Stroke 4 4 4 4 3.873
Size in
Inches

Diam. 36 36 36 36

Length 33.25

Width 32.3%

Height 25.02
Propeller
Shaft Direct Direct Direct Direct
Ratio Drive Drive Drive Drive 1:1
Dry
Weight
Pounds 142 192 192 275 221.11
A.T.C. No. 215 212 Pending
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AIRCRAFT ENGINE SPECIFICATIONS
Name
of Lycoming Lycoming Lycoming Lycoming Lycoming
Engine
Type Opposed Opposed Opposed Opposed Opposed
Model
Number 0-235-A 0-290 0-290-A 0-350 0-350-A
No. of
Cylinders 4 4 4 4 4
Blower None None None None None
Norm. H.P. 100 125 125 150 150
Take-
Off R.P.M. 2550 2550 2550 2550 2550
Norm. H.P. 100 125 125 150 150
Rtg. R.P.M. 2550 2550 2550 2550 2550
Alt. Sea Level Sea Level Sea Level Sea Level Sea Level
Fuel
Octane
No. 73 73 73 73 73
Cubic
Inch
Displ'mt 233.30 289.00 289.00 349.50 349.50
Bore 4.375 4.875 4.875 4.375 4.375
&
Stroke 3.875 3.875 3.875 3.875 3.875
Size in
Inches
Diam.
Length 31.39 33.25 31.39 40.91 38.00
Width 32.38 32.38 32.38 32.38 32.38
Height 25.20 25.02 25.20 26.36 26.25
Propeller
Shaft
Ratio 1:1 1:1 1:1 1:1 1:1
Dry
Weight
Pounds 223.11 231.11 233.11 322.76 324.76
A.T.C. No. Pending Pending Pending Pending Pending
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AIRCRAFT ENGINE SPECIFICATIONS
Name
of Lycoming Lycoming Lycoming Lycoming Lycoming
Engine
Type Radial Radial Radial Opposed Opposed
Model R-680-E1 R-680-E2 R-680-E3A 0-145-A2 0-145-B
Number 0-145-A3 Series
No. of
Cylinders 9 9 9 4 4
Blower 1:1 1:1 1:1 None None
Norm. H.P. 290 280 300 55 65
Take-
Off R.P.M. 2300 2300 2350 2300 2550
Norm. H.P. 275 265 285 55 65
Rtg. R.P.M. 2200 2200 2200 2300 2550
Alt. Sea Level Sea Level Sea Level Sea Level Sea Level
Fuel
Octane
No. 80 73 87 73 73
Cubic
Inch
Displ'mt 680.4 680.4 680.4 144,49 14449
Bore 45/8 45/8 45/8 35/8 35/8
&
Stroke 41/2 41/2 41/2 31/2 31/2
Size in
Inches
Diam. 43 1/2 43 1/2 43 1/2
Length 24.63! 24.632
Width 29.56! 29.562
Height 20.59! 22.592
Propeller
Shaft
Ratio 1:1 1:1 1:1 1:1 i:1
Dry
Weight A2 165.5 B2 165.5
Pounds 514 514 514 A3 167.5 B3 167.5
A.T.C. No. 202 202 202 199 210

1 Applies to O-145-A2, B2 and C2.
2 Applies to 0-145-A3, B3 and C3.
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AIRCRAFT ENGINE SPECIFICATIONS
Ni‘)‘g‘e Lycoming Lycoming Menasco Menasco “g";ﬁw
: . : : e .
Engine Super Pirate Super Pirate Buccaneer
Type Opposed Opposed *) ) %)
Model 0-145-C (0-145-C
Number Series Series D4 D43 C6S-4
No. of
Cylinders 4 4 4 4 6
Blower None None 96 :1 10,9 -1
Norm. H.P, is 75 125 160 290
Take-
Oft R.P.N! 3100 3200 2175 2300 2400
Norm. H.P. 75 75 125 150 260
Rtg. R.P.M 3100 3200 2175 2250 2300
Alt, Sea Lewvel Sea Level
Fuel
Octane
No. 73 73 73 73 80
Cubic
Inch
Displ'mt 144,49 144,49 363 363 5449
Bore 35/8 35/8 475 1.75 4.75
&
Stroke 31/2 31/2 5.125 5.125 5.125
Size in
Inches
Diam.
Length 1,2 29.31 48 7/16 48 7/16 67 15/32
Width 29.56 29.56 19 13/16 197/ 16 16 1/2
Height 1,2 20.678 29 1/4 29 1/4 30 19/32
Propeller
Shaft
Ratio 1:1 27: 17 1:1 1:1 1:1
Dry
Weight C2 165.5 C2 193
Pounds C3 167.5 C3 195 300 325 550
A.T.C. No. 210 210 67 Pending 197

1 Applies to O-145-A2, B2 and C2.
2 Applies to O-145-A3, B3 and C3.
3 Applies to GO-145-C2. C3is 22.67.
4 Inverted inline aircooled.
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AIRCRAFT ENGINE SPECIFICATIONS
Name Pratt & Pralt & Pratt & Pratt &
Of_ AMenasco Whitney Whitney Whitney Wiitney
Engine Wasp Jr. Wasp Jr. Wasp Wasp
Type (O] R-085 R-985 R-1340 R-1340
Model
Number D6S-G SB3 TiB3 SIH 1 S1H1-G
No. of
Cylinders 6 9 9 9 9
Blower 1.1 :1 10 ¢ 1 101 12 :1 1201
Norm. H.P. 300 150 450 600 [s19]¢]
Take-
Off R.P.M. 3000 2300 2300 2250 2250
Norm. H.P. 355 400 450 550 550
Rtg. R.P.M. 2800 2200 2300 2200 2200
Alt. 5000 Sea Level 8000 8000
Fuel
Octane
No. 95 80-87 87 87 87
Cubic
Inch
Displ'mt 5449 985 985 1344 1344
Bore 4.75 5.187 5.187 5.75 5.75
&
Stroke 5.125 5.187 5.187 5.75 5.75
Size in
Inches
Diam. 46.06 46.00 51.75 51.75
Length 76 42.38 42.38 42.93 47.73
Width 17 13/16
Height 34 11/16
Propeller
Shaft Direct Direct Direct Geared
Ratio 667 1 1 Drive Drive Drive 3:2
Dry
Weight
Pounds 610 *668 *668 *864 030
A.T.C. No. Pending 123 Pending 129 129

U Inverted inline aircooled.
* Dry weight is with standard accessory equipment and includes: Automatic Valve Gear Lubri-
cation, Standard Carburetor, complete Radio-Shielded Ignition System, Pressure Type Cooling
Baffles, Oil Pump(s), Priming System and all Standard Accessory Drives.
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Name Pratt & Pratt & Pratt & Pratt & Pratt &
oi' Wihitney Whitrey HWhitiney Whitiey Whitney
Engine Hasp | Wasp Tiwin Wasp Tiwein Wasp Twin Wasp
|
i
Type R-1340 . R-1340 R-1830 R-1830 R-1830
Model !
Number S3H1 [ S3H1-G S1C3-G S3C4-G S4C4-G
3
No. of
Cylinders L] 9 14 14 14
Blower 10:1 10:1 6.7 : 1 6.7:1 6.7:1
Norm. H.P. 600 ]‘ 6non l 1200 1200 1200
Take- i I
of R.P.M. 2250 H 2250 2700 2700 2700
Norm. H.P. 550 550 1050 1100 (L) 1050 (L)
Rtg. 1000 (H) 900 (H)
R.P.M 2200 2200 2550 2550 (L) 2550 (L)
2550 (H) 2550 (H)
Alt. 5000 5000 75300 6200 (L) 7500 (L)
12,500 (H) 15,400 ()
Fuel
Octane
No. 80-87 80-87 90 95 90
Cubic
Inch
Displ'mt 1344 1344 1830 1830 1830
Bore 5.75 5.75 5.50 5.50 5.50
&
Stroke 5.75 5.75 5.50 5.50 5.50
Size in
Inches
Diam. 51.75 51.75 48.13 48.13 48.1
Length 42.93 47.73 60.94 62.75 62.75
Width
Height
Propeller
Shaft Direct Geared
Ratio Drive 3:2 Geared** Geared** Geared**
Dry
Weight
Pounds *864 *930 *1438 *1460 *1460
A.T.C. No. 143 142 186 186 186

* Dry weight is with standard accessory equipment and includes: Automatic Valve Gear Lubri-
cation, Standard Carburetor, complete Radio-Shielded Ignition System, Pressure Type Cooling
Baffles, Oil Pump(s), Priming System and all Standard Accessory Drives,
*k Optional gear ratios available.

(L) Low,
(H) High.
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AIRCRAFT ENGINE SPECIFICATIONS
Name Pratt & Whitney|Pratlt & Whitney
of‘ Double Double Ranger Ranger Ranger
Engine Wasyp Wasp
Type R-2800 R-2800 Inline! Inlinet Inlinet
Model
Number S1A6-G S1A4-G 6-440C-2 6-110C-3 6-440C-4
No. of
Cylinders 18 18 6 6 6
Blower 1 speed 2 speed None None None
Norm. H.P. 1850 1850 175 180 190
Take-
Off R.P.M. 2600 2600 2450 2450 2450
Norm. H.P. 1500 1500 (L) 175 180 190
Rtg. 1450 (1)
R.P.M. 2400 2400 (L) 2450 2450 2450
2400 (H)
Alt. 7500 7500 (1) Sca Level Sea Level Scu Level
13,000 ()
Fuel
Octane
No. 100 100 65 73 80
Cubic
Inch
Displ’mt 2804 2804 441 441 141
Bore 5.75 5.75 4.125 4.125 4.125
&
Stroke 6.00 6.00 5.5 5.5 5.5
Size in
Inches
Diam. 52.25 52.25
Length 75.56 75.56 52.062 52.062 52.062
Width 20.156 20.156 20.156
Height 30.968 30.968 30.968
Propeller
Shaft Direct Direct Direct
Ratio Geared** Geared®* Drive Drive Drive
Dry
Weight
Pounds *2245 *2280 373 373 373
A.T.C. No. 216 216 216

* Dry weight is with standard accessory equipment and includes: Automatic Valve Gear Lubri-
cation, Standard Carburetor, complete Radio-Shielded Ignition System, Pressure Type Cooling
Baffles, Oil Pump(s), Priming System and all Standard Accessory Drives.

(L) Low.
(H) High.

** Optional gear ratios available.

1 Inverted, inline, aircooled.
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Name Rearwin
of_ Ranger Ranger Ranger Ranger Ken-Royce
Engine
Type Inlinet 6U°\V2 60°V? 60°V:z Radi:l
Model
Number 6-440C-3 V-880C-1 SGV-770B-7 GV-880C-1 5G
No. of
Cylinders 6 12 12 12 5
Blower None None 9.5:1 None
Norm, H.P. 200 405 520 450 90
Take-
Oft R.P.M. 2450 2400 3150 2800 2250
Norm. H.P. 200 405 450 450 90
Rtg. R.P.M. 2450 2400 3000 2800 2250
Alt. Sea Level Sea Level 12,000 Sea Level Sea Level
Fuel
Octane
No. 87 87 87 87 73
Cubie
Inch
Displ'mt 441 882 773 382 266
Bore 4.125 4.125 4 4.125 41/4
&
Stroke 5.5 5.5 5.125 5.5 33/4
Size in
Inches
Diam. 33.25
Length 52.062 60.625 62 62.185 23.75
Width 20.156 29.50 28 29.50
Height 30.968 28.812 32.25 30.75
Propeller
Shaft Direct Direct crankshaft: crankshaft:
Ratio Drive Drive propeller propeller
3:2 3:2 1:1
Dry
Weight
Pounds 373 610 730 050 226
A.T.C. No. 216 Pending 207 Pending 46

! Inverted, inline, aircooled.

2 Inverted, 60°V, inline, aircooled.
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AIRCRAFT ENGINE SPECIFICATIONS
Na:;le Rearwin Rearwin Warner s IV“’:S"U b Wright
Engine Ken-Royce Ken-Royce Scarab X{%Z,z 61067;1 Cyclone 18
Type Radial Radial Radial Radial Radial
Model
Number 7G SE Series 50 Model 165
No. of
Cylinders 7 5 7 7 18
Blower Restricted
Norm. H.P. 120 70 175 2000
Take-
off R.P.M. 2225 1950 2250
Norm. H.P. 120 70 125 165 Restricted
Rtg. R.P.M. 2225 1950 2050 2100 Restricted
Alt. Sea Level Sea Level Sea Level Sea Level Restricted
Fuel
Octane
No. 73 65 73 73 Restricted
Cubic
Inch
Displ'mt 372 250.5 422 499 Restricted
Bore 41/4 41/8 41/4 45/8 Restricted
&
Stroke 33/4 33/4 41/4 41/4 Restricted
Size in
Inches
Diam. 33.25 33.25 36 9/16 37 1/4 Restricted
Length 24.56 23.75 Restricted
Width
Height 37.375
Propeller
Shaft
Ratio 1:1 1:1 Direct Direct Restricted
Dry
Weight
Pounds 285 245 285 332 Restricted
A.T.C. No. 52 48 2 214
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Name Wri .. .. .. .
of right Wright Wright Wright right
Engine Cyclone 1y Cyclone 14 Cyclone 14 Cxyclone 14 Cyclone 14
Type Radial Radial Radial Radial Radial
Model GR2600 GR2600 GR2600 GR2600 GR2600
Number A2 AZA A2B ASA AS5B
No. of
Cylinders 14 14 14 14 14
Blower 7.40:1 7:1 7:1 71401 7.14:1
10:1 10:1
Norm. H.P. 1550 1600 1600 1600 1600
Take-
Off R.P.M. 2400 2400 2400 2400 2400
Norm. H.P. 1200 1350 1350 1350 1350
Rtg. R.P.M. 2100 2300 2300 2300 2300
Alt. 5400 6200 5800 5000 5000
Fuel
QOctane
No. * 95 90 95 90
Cubic
Inch
Displ’'mt 2603 2603 2603 2603 2603
Bore 6.125 6.125 6.125 6.125 6.125
&
Stroke 6.312 6.312 6.312 6.312 6.312
Size in
Inches
Diam. 55 55 55 55 55
Length 62.06 62.06 62.06 62.06 62.06
Width
Height
Propeller
Shaft
Ratio .5625 .5625 .5625 .5625 5625
Dry
Weight
Pounds 1935 1935 1935 1950 1950
A.T.C. No. 176 176 176

* Fuel required is octane plus 0.8cc Tetraethyl lead per gal. (CFR-ATM-1940)
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Name Uright Wright Wright Wright Wright
of G G-2 G & G
Engine ;-200 -200 -200 -100 i-100
Type Radial Radial Rardial Rardial Radial
Model GR1820 (GGR1820 GR1820 (GR1820 GR1820
Number G202A (3203A G203A G102A G103A
No. of
Cylinders 0 9 9 U] 0
Blower 7:1 83:1 7.14:1 7:1 8.31 : 1
10 : 1
Norm. H.P. 1200 1100 1200 1100 1000
Take-
Oft R.P.M. 2500 2500 2500 2350 2350
Norm. H.P. 1000 950 1000 900 &0
Rtg. R.P.M. 2300 2300 2300 2300 2300
Alt. 6900 2100 4500 6700 11,100
Fuel
Octane
No. 90 90 20 90 00
Cubic
Inch
Displ'mt 1823 1823 1823 1823 1823
Bore 6.125 6.125 6.125 6.125 6.125
&
Stroke 6.875 6.875 6.875 6.875 6.875
Size in
Inches
Diam. 55.125 55.125 55.125 55.10 55.10
Length 50.04 50.04 50.04 48.12 48.12
Width
Height
Propeller
Shaft
Ratio L6661 .666! .666! .68752 .68752
Dry
Weight
Pounds 1310 1310 1315 1275 1275
A.T.C. No. 219 Pending Pending 169 180

1 Also available with .5625.
2 Also available with_.666.
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N‘;’;‘C Wright Wright Wright Wright Wright
Engine G-ro0 G-100 G G G
Type Radial Radial Radial Rardial Radial
Model GR1820 (YR1820 R & GR1820 R & GR1820 R & GR1820
Number G105A G105C G2 G3 G3B
No. of
Cylinders 9 0 9 9 9
Blower 7041 714 :1 7:1 8.31:1 831 :1
10 : 1 10:1
Norm. H.P. 1100 1050 1000 875 200
Take-
Oft R.P.M. 2350 2350 2200 2200 2350
Norm. H.P. 200 200 820 760 820
Rtg. R.P.M 2300 2300 2100 2100 2100
Alt. 6700 5000 Sea Level Sea Level 8800
Fuel
Octane
No. 90 90 87 87 87
Cubic
Inch
Displ'mt 1823 1823 1823 1823 1823
Bore 6.125 6.125 6.125 6.125 6.125
&
Stroke 6.875 6.875 6.875 6.875 6.875
Size in
Inches
Diam. 55.10 55.10 54.25 54.25 54.25
Length 48.12 48.12 47.75¢4 47.754 47.75¢4
Width
Height
Propeller
Shaft
Ratio .6875% .68753 .68753 .68753 68753
Dry
Weight
Pounds 1287 1287 11984 1198+ 11984
A.T.C. No. 192 192 157 171 171

2 Also available with .666.
3 Also with direct drive.

4 Refers to geared model only.
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AIRCRAFT ENGINE SPECIFICATIONS
Name Wright 1 right WWright Wright Wricht
of G F-s0 F F Fso
Engine -5 -50 =50 5
Type Radial Radial Radial Radial Radial
Model R & GR1820 R & GR1820 R & GR1820 R & GRI1820 R & GR1820
Number G5 F52 F53 F56 F55
No. of
Cylinders 9 9 9 9 9
Blower 7.14: 1 7:1 831 :1 883 :1 7.14 : 1
10 :1 10: 1
Norm. H.P. 1000 8754 7704 7704 875
Take-
Off R.P.NL 2200 2200 2200 2200 2200
Norm. H.P. 850 7604 7301 7404 675
Rtg. R.P.M 2100 2100 2100 2100 2100
Alt. 6000 5800 9600 11,300 15,300
Fuel
Octane
No. 87 87 87 87 87
Cubic
Inch
Displ'mt 1823 1823 1823 1823 1823
Bore 6.125 6.125 6.125 6.125 6.125
&
Stroke 6.875 6.875 6.875 6.875 6.875
Size in
Inches
Diam. 54.25 54.12 54.12 54.12 54.12
Length 47.75% 47.814 47.814 47.814 47.814
Width
Height
Propeller
Shaft
Ratio .68753 .68753 .G875% .68753 .68753
Dry
Weight
Pounds 12104 10954 10954 10954 10124
A.T.C. No. 154 148 149 159 198

3 Also with direct drive.

4 Refers to geared model only.
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Name - - - - - .-
of Wright Wright Wright Wright Wright
Engine Féo Féo Whirkwind Whirlwind Whirlwind
Type Radial Radial Radial Radial Radial
Model R & GR18]20 R & GR1820 R975 RO75 R160
Number Fo2 Fo6s5 Et E3 ET
No. of
Cylinders 9 9 9 9 7
Blower 7:1 71401 7.80:1 10,15 : 1 None
10:1
Norm. H.P. Qoo 900 450 450 235
Take-
Off R.P.A L 2350 2350 2250 2250 2000
Norm. H.P. 760 675 365 412 235
Rtg. R.P.M. 2100 2100 2100 2200 2000
Alt, 3800 15,300 Sea Level Sea Level Sea Level
Fuel
Octane
No. 87 87 73 S0 73
Cubic
Inch
Displ'mt 1823 1823 973 973 756
Bore 6.125 6.125 5.00 5.00 5.00
&
Stroke 6.875 6.875 5.50 5.50 5.50
Size in
Inches
Diam. 54.12 54.12 45 +5 45
Length 47.814 47.814 41.2 41.2 12,44
Width
Height
Propeller
Shaft
Ratio .G8753 L68758 Direct Direct Direct
Dry
Weight
Pounds 10004 10124 660 675 540
A.T.C. No. 148 198 87 125 126

3 Also with direct drive.

4+ Refers to geared model only.
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AIRCRAFT ENGINE SPECIFICATIONS
Narme Wright Wright
Engine Whirlwind Whirlwind
Type Radial Radial
Model R760 R760
Number El E2
No. of
Cylinders 7 7
Blower 7.05:1 9.17 : 1
Norm. H.P. 300 350
Take-
Ooff R.P.M. 2250 2400
Norm. H.P. 285 320
Rtg. R.P.M. 2100 2200
Alt. Sea Level Sea Level
Fuel
Octane
No. 73 80
Cubic
Inch
Displ'mt 756 750
Bore 5.00 5.00
&
Stroke 5.50 5.50
Size in
Inches
Diam. 45 45
Length 42,44 42.44
Width
Height
Propeller
Shaft
Ratio Direct Direct
Dry
Weight
Pounds 570 570
A.T.C. No. 94 155
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DIRECTORY SECTION

DIRECTORY OF MANUFACTURERS

MANUFACTURERS
OF AIRCRAFT

AERONCA AIRCRAFT CORP.,
Municipal Airport, Middletown, O.

PersonnEL: Carl I Friedlander, Pres.; John W.
Friedlander, V. Pres.; Grace L. Hoffman, Scey.;
Albert Helmers, Treas.; Floyd B. Simmen, Sales
Mgr.; Ed H. Wideman, Pur. Dir.; C. J. Tranter,
Pers. Dir.

AIR TRANSPORT MFG. CO. LTD.,

614 W. Colo. Blvd., Glendale, Calif.
PersonNEL: E. L. Hollywood, Pres.; Conant
Wait, Secy.; R. W. Gaillard, Pur. Dir.

ARIEL AIRCRAFT, INC.,

Municipal Airport, Coffeyville, Kans.
PERSONNEL: Glenn A. Stearman, Pres.; Gail A,
Stearman, V. Pres.; Wm. P. Sullivan, Secy-
Treas.

BABCOCK AIRCRAFT CORP.,

Box 180, Deland, Fla.
PErsoNNEL: V. C. Babcock, Pres.; G. M. Dick-
inson, Secy-Treas.; D. R. Moul, Pur. Dir.

BEECH AIRCRAFT CO.,

E. Central Ave., Wichita, Kans.
PERSONNEL: Walter H. Beech, Pres.; John P,
Gaty, V. Pres.; O. A. Becech, Secy-Treas.; R. K.
Beech, Pur. Dir.

BELL AIRCRAFT CORP.,

2050 Elmwood Ave., Buffalo, N. Y.
PErsONNEL: Lawrence D. Bell, Pres.; Ray P.
Whitman, V. Pres.; Charles L. Beard, Secy-
Treas.; Omer L. Woodson, Gen. Mgr.; J. F.
Schoellkopf, Sales Mgr.; Fred R. Neely, Wash.
Rep.

BELLANCA AIRCRAFT CORP.,

New Castle, Pa.
PersoNNEL: G. M. Bellanca, Pres.; Leighton
W. Rogers, V. Pres.; Andrew Bellanca, Secy.;
R. F. Wright, Pur. Dir.

BOEING AIRCRAFT CO.,

7755 East Marginal Way, Seattle, Wash.
PErRSONNEL: P. G. Johnson, Pres.; R. J. Min-
shall, V. Pres.; H. E. Bowman, Secy-Treas.;
Harold Mansfield, Pub. Dir.

BREWSTER AERONAUTICAL CORP.,

Long Island City, N. Y.
PErsONNEL: Geo. F. Chapline, Pres.; Z. Soucek,
V. Pres.; Wm. Grampp, Pur. Dir.

CENTRAL AIRCRAFT CORP., Keyport, N. J.
PERSONNEL: Preston M. Necilson, Pres.t
Thomas E. Curry, Secy-Treas.

CESSNA AIRCRAFT CO., Wichita, Kans.
PrrsonyiL: Dwane L. Wallace, Pres.; Tom
Salter, \". Pres.; Dwight S, Wallace, Secy-
Treas.; Don Flower, Sales Mgr.; Wm. Whipple,
Pur. Dir.; Myron Russ, Pers. Dir.

COLGATE-LARSEN AIRCRAFT CO.,
Amityville, N. Y.

PrrsonnEL: Gilbert Colgate, Pres.; V. A. Lar-

sen, V. Pres.; E. H. Fulton, Sccy-Treas.; Alfred

Bruce, Pub. Dir.

CONSOLIDATED AIRCRAFT CORP.,

Lindbergh Field, San Diego, Calif.
PrrsoNNieL: R, H. Fleet, Pres.; C. A. Van
Dusen, V. Pres.; R. A, Stanberry, Sccy.: W. M.
Shanahan, Treas.; Edgar N. Gott, Pub. Dir.;
James H. Waterbury, Pers. Dir.

CULVER AIRCRAFT CORP., Wichita, Kans.
PErsoONNEL: Al. W. Mooney, V. Pres.; Harold
S. Kinsley, Treas. and Asst. Mgr.; T. Bowring
Woodbury, Gen. Mgr.

CUNNINGHAM-HALL AIRCRAFT CORP.,

13 Canal St., Rochester, N. Y
PrrsoNNEL: F. E. Cunningham, Pres.; A. J.
Cunningham, V. Pres.; R. Morgan, Secy.; J. W.
Fulreader, Treas.

CURTISS-WRIGHT CORP.,

30 Rockefeller Plaza, New York, N. Y.
PersoNNEL: Guy W. Vaughan, Pres.; J. S.
Allard, R. L. Earle, C. W. France, W. F. Gould-
ing, M. B, Gordon, C. W. Loos, J. A. B. Smith,
Burdette S. Wright, V. Pres.; E. S. Cramer,
Secy-Treas.; H. E. Lawrence, Dir. Pub. Rel. &
Adv.; Mark E. Nevils, Pub. Dir.

CURTISS-WRIGHT CORP.,AIRPLANE DIV,
Buffalo, N. Y.
PrrsONNEL: Burdette 8. Wright, Gen. Mgr.;
E. J. Ducayet, Sales Mgr.; Charles S. Mattoon,
Pers. Mgr.
St. Louis, Mo.
PERrsoNNEL: C. W. France, Gen. Mgr.; Dean C.
Smith, Sales Mgr.; O. L. Allman, Pers. Mgr.
Columbus, O.
PERSONNEL: J. A. Williams, Gen. Mgr.; G. B.
Clark, Sales Mgr.; W. F. O'Brien, Pers. Mgr.

DOUGLAS AIRCRAFT CO., INC.,

Santa Monica, Calif.
PERsONNEL: Donald W. Douglas, Pres.; Carl A,
Cover, V. Pres.; T. C. McMahon, Secy.; H. P.
Grube, Treas.; A. M. Rochlen, Pub. Dir.; P. A.
Neal, Pers. Dir.

ENGINEERING & RESEARCH CORP.,
Riverdale, Md.

PErRSONNEL: Henry A. Berliner, Pres.; Lester

A. Wells, V. Pres. & Gen. Mgr.; J. T. Wright,

Pur. Agt.
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FAIRCHILD AIRCRAFT DIV. OF FAIR-
CHILD ENGINE & AIRPLANE CORP.,
Hagerstown, Md.

PERSONNEL: J. Carlton Ward, Jr., Pres.; F. A,

Galligan, V. Pres.; Al F. Flood, Asst, Scecy-

Treas.; E. B. Ormond, Pur, Dir.; A. M. Brown,

Jr., Sales Mgr.; J. Earl Knott, Jr., Pers. Dir.

FLEETWINGS, INC., Bristol, Pa
PERSONNEL: Frank de (x.umhl Prcs; R. W.
Ayer, Asst. to Pres.; Wilson L. Sunon V. Pres.;
A. R. Relinger, Pur, Dir.

FLETCHER AVIATION CORP., 625 N. San
Fernando Blvd., Burbank, Cnllf
PERSONNEL: Wendell S Fle tc}ur Pres.; Frank
P. Fletcher, V. Pres.; Maurice C. Fletcher,

Sccy.-Trcas.

FRANKFORT SAILPLANE CO.,

111 N. Joliet St., Joliet, Ill
PersoNNEL: James J. Smiley, Jr., Pres.; Stan-
ley R. Corcoran, V. Pres.; Brude C. III;.,hlowu'
Secy-Treas.; Elmer F. Mangold, Pur. Dir.

GRUMMAN AIRCRAFT ENGINEERING
CORP., Bethpage, N. Y.
PERSONNEL: L. R. Grumman Pres.; I.. A,

Swirbul, V. Pres.; J. A. St.nnm, Secy.; E. W,
Poor, Treas.

HARLOW AIRCRAFT CORP.,

Alhambra, Calif.
PersonNEL: E. M Allison, Pres.; Frank Der
Yuen, V. Pres.; J. Edwin Add)cott Jr., Scey .
J. P. Morgan _]r Treas.; John C. IIaan Pur.
Dir.; E. B. Varney, Pers. Dir.

HAYES MANUFACTURING CORP,,

Grand Rapids, Mich
PERSONNEL: Enca Bossn Gen. Muyr.; John H.
Thompson, Sales Muyr. McKu_ Robison, Secy.;
J. ce, Trcas.; T E. Dean, Pub. Dir.; R. C.
Croly, Pur. Dir.

HOWARD AIRCRAFT CORP.,
5301 W, 65th St., Chlcago 1.
PersoNNieL: B. D. I)L\V«.Lse PFLS, Gordon
Israel, V. I’rLs C. W. Iwut.xg Sales Mgr.;
H. E. Greene, Secy Treas.

HUGHES AIRCRAFT co.,

0 Romaine St., Hollywood Calif.
pERbO\\l L: Howard R. ”ugth Pres.; Earl W.
dey Pers. Dir.; Norman Ch‘rlst()ph(_r Pur.

JOHANSEN AIRCRAFT CORP.,
4556 W. 16th Pl., Los Angeles Calif.

PrrsoNNEL: W, E. Johan%cn Sr., I)l’LS Walter

E. _]o}mnsu\ V. Pres.; I‘d\\m_] MlllLr Seey.;

Peter L. btendrup Treas.

KELLETT AUTOGIRO CORP., 58th St. &
Grays Ave., Philadelphia, Pa

PERSONNEL: W. \Vallqcu Kellett, Pres.; R. G.

Kellett, Gen. Mgr, & Treas.; Richard H.

'lrcwn.t V. Pres.; Willium . Pahncr Secy.

E. M. LAIRD AIRPLANE CO.,

5917 S. Cicero Ave., Chxcago il
PeErsoNNEL: E. M. Laird, Pres. and Treas.;
Chas. Arens, Secy.

LOCKHEED AIRCRAFT CORP.,

1705 Victory Pl., Burbank, Cale
PERSONNEL: Robert 1. Gross, Pres.; C. Al
Barker, Jr., Treas.; Carl B, Squier, Sales Mygr.;

Cyril (h.xppellet Secy.; Leonard Schwarte,
Pub. Dir

DIRECTORY SECTION

LUSCOMBE AIRPLANE CORP.,

W. Trenton, N. J.
PersoxNen: J. H. Torrens, Pres.; L. H. P.
Klotz, V. Pres.; R, H. Johnson, Seey.-Treas.

McDONNELL AIRCRAFT CORP., Lambert-
St. Louis Municipal Airport, Robert-
son, Mo.

PersoNNEL: J. 8. McDonnell, Pres.; L. AL

Smith, Scey.; Wade I'. Childress, Treas.; J. S.

\ILDonmll, Gen, Mgr.

MANTA AIRCRAFT CORP.,

540 N. La Brea Ave., Los Angeles, Calif.
PERSONNIEL: Juhn P. Davies, Pres.; David R.
Davis, V. Pres. ; J. N. Phillips, Secy-Treas.

GLENN L. MARTIN CO., Baltimore, Md.

PersonyeL: Glenn L. Martin, Pres.; Joseph T.
Haurtson, V. Pres.; Thomas H. Jones, Secy.;
Myron G. Shouk, Tr_uus.; Harry T. Rowlnnd

Sales Mpr,; D W,

icmon, Pers. Dir; C. W
Chidester, Pur, Dir.;

Avery McBee, Pub. Dir.

MERCURY AIRCRAFT CO., INC.,
Menominee, Mich,
PersonxeL: F. L. Betts, Pres.; R. D. Smith,
V. Pres.; W, W, Rittamel, Secy. & Treas.; R, G.

Murphy, Pub. Dir.

MEYERS AIRCRAFT CO.,

Box 721, Tecumseh, Mich
PErRSONNEL: A, H. Meyers, Pres.; Otto Meyers,
V. Pres.; B. W. Hoffman, Pur. Dlr

MONOCOUPE AEROPLANE & ENGINE
CORP., Orlando, Fla.

PersosNeL: Thomas H. McKoy, Jr., Pres.;

Clare W. Bunch, V. Pres.; Robert L RLLd

Secy.: Robert T. Cmn(. Jr., Treas.; George L.

\Illler, Pur. Dir,

NASHVILLE DIV. OF VULTEE AIRCRAFT,
INC., Nashville, Tenn.

PERSONNEL: H. C. 1‘.1& Gen. Mgr.; M. F.

Breen, Pur. Dir.; G. H. H:xstings, Mgr. Ind.

Rel.; Jack Baithe, Pub. Dir.

NATIONAL AIRPLANE & MOTOR CO.,
2810 E. 11th St., Los Angeles. Calif.
PersoNNEL: C. W. Glanz, Pres.; A. B, Green,
}1’ Pres.; M. G. Phillips, SLcy Hdrry Groman
reas.

NORTH AMERICAN AVIATION, INC,,
Inglewood, Calif.
PERSONNEL: J. H. Kindelberger, Pres.; J. L.
Atwood, V. Pres. & Asst. Gen. Mgr.; Henry M.
Hogan, V. Pres.; R. A, Lambeth, Treas.; L. R.
Taylor, Dir. Ind. Rel.; R. L. Burla Pub. Dir.; H
gpwe Fraycr Pers. Dir.; ; Robert \Ionroc Pur,
ir,

NORTHROP AIRCRAFT, INC.,

Northrop Field, Hawthorne, Calif.
PERSONNEL: John K. I\orthrop, Prcs Gage H.
Irving, V. Pres.; T. C. Coleman, Sales Magr.;
LaMotte I'. Cohu, Gen. Mgr, Moye W.
Stephens, Secy.; Claude N. Monson, Treas.;
Walter T. Gage, Pers. Dir.; Phxhp[ Chase,
Pur. Dir.; J. Lyle Manion, Pub.

PHILLIPS AVIATION CO.,

412 W, 6th St., Los Angeles, Calif.
PERSONNEL: James A. Phillips, Jr., Pres.; S. A.
Dunsay, Sales Myr.

PIPER AIRCRAFT CORP., Lock Haven, Pa.
PeErsoNNEL: W. T. Pipcr, Pres, & Treas.; T. V.
Weld, V. Pres.; W. T. Piper, Jr., Secy.; W. B.
St. John, Sales Mgr.
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PITCAIRN-LARSEN AUTOGIRO CO., INC.,
Pitcairn Field, Willow Grove, Pa.
PERSONNEL: Virgil H. Frazier, Pres.; Paul
Thomas, V. Pres.; Robert R. Bachman, Secy-

Treas.; Agnew E. Larsen, Gen. Mgr.

PLATT-LEPAGE AIRCRAFT CO.,
Eddystone, Pa.

PErRSONNEL: W. Laurence LePage, Pres.;

Haviland H. Platt, V. Pres. & Treas.; E. Cal-

vert Cheston, Secy Edward E. Denniston,

Pur. Dir.

PORTERFIELD AIRCRAFT CORP.,

2809 E. 14th St., Kansas Clty,
PersonNNEL: E. E. Porterﬁcld Jr., Pres.; M S.
Porterfield, V. Pres., Secy- Trcas H. A. Hersh-
field, Jr., Sales Mgr 3 R, Wllloughby, Pur. Dir.

REARWIN AIRCRAFT & ENGINES, INC.,
Fairfax Au'port Kansas City, Kans.

PERSONNEL: R. A Rcar\\m Pres.; R. S. Rear-

win, V. Pres.; K. R. Rcarwm Scey.-Treas.

REPUBLIC AVIATION CORP.,
Farmingdale, N. Y.
PERSONNEL: Ralph S. Damon, Pres.; J. L.
McCIzme V. Pres.; Thomas Dav:s Sccy-Treas.;
. A. Young, Pur. Dir.; ; . Shays, Pers.
Dlr ; Wm. L. Wilson, Pub. Dll"

ROBERTSON AIRCRAFT CORP.,
Robertson, Mo.
PersoNNEL: Wm. B. Robertson, Pres.

RYAN AERONAUTICAL CO.,

Lindbergh Field, San Diego, Calif.
PersoNNEL: T. Claude Ryan, Pres. & Treas.;
Earl D. Prudden, V. Pres.; 'Sam C. Breder,
Sales Mgr.; A. J. Lconard Pur. Dir.; Mervin
Marco, Pers. Dir.; H William Wagner, Pub. Dir.

ST.LOUIS AIRCRAFT CORP.,

8000 N. Broadway, St. Louis, Mo.
PERSONNEL: Edwin B. Meissner, Pres ; Nelson
Rehnquist, V. Pres.; E. Augustme Treas.;
John Trmgl Secy.

SOUTHERN AIRCRAFT CORP.,

Garland, Tex,
PERSONNEL: Wiliis C. Brown, Pres.; Orin Moe,
V. Pres.; J. R. McLean, Treas.; ; Frances H.
Brown, Secy.

SPARTAN AIRCRAFT CO., Tulsa, Qkla.
\I;EI}’SONNEL W. G. Skelly, Pres A. F. Winn,
res

SPIER AIRCRAFT CORP.,

200 Central Ave., Jersey City, N. J.
PERSONNEL: Siegmund Spier, Pres.; I. Martin
Spier, V. Pres.; Bernard B, Spier, Secy.; Nathan
T. Spier, Treas.

STEARMAN AIRCRAFT, DIV. OF BOEING
AIRPLANE CO., chhxta Kans.
PERSONNEL: J. E. Schaefer V. Pres ; Clif Bar-
ron, Asst. Secy-Treas.; L. G. Sinning, Pur. Dir.

STINSON AIRCRAFT DIV., VULTEE AIR-

C T, INC., Wayne, Mich.
PersonNNEL: C. M. Kaltwasser, Gen. Mgr.;
W. A. Mara, Sales Mgr.

STOUT SKYCRAFT CORP.,
2124 S. Telegraph Rd., Dearborn, Mich.
PERSONNEL: Wm. B. Stout, Pres

SWALLOW AIRPLANE CO., INC.,

Wichita, Kans.
PERSONNEL: Sam Bloomfeld, Pres.: .; Solon E.
Burgess, V. Pres.; Morris H. Cundiff, Secy-
Treas.; L. R. Wilson, Sales Mgr.
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TAYLORCRAFT AVIATION CORP.,
Alliance, O

PersonN~NEL: C. G. Taylor, Pres.; Richard H.

Depew, V. Pres. & Treas.; ID. L. Zacharias

Secy.; Carl W. Elkins, Sales Mgr.

TIMM AIRCRAFT CORP.,

8055 Woodley Ave., V1n Nuys, Calif.
Pe"soxaEL: O, W. Timm, Prcs R. W. Moore,
Secy-Treas.

WALLY TIMM, INC.,

1020 Alrway, Glendale Calif.
PersoNNEL: W. D. llmm, Pres.; Robert
Ranslem, V. Pres.; A. M. McDaniel, Secy-
Treas.; R. Ross, Pur. Dir.; R. White, Pers. Dir.

UNITED AIRCRAFT CORP.,

East Hartford, Conn.
PERSONNEL; Eugcne E. Wilson, Pres.; Ray-
croft Walsh, V. Pres.; Joseph . McCarthy,
Secy.; Carroll L. G.lult Treas.

UNIVERSAL AIRCRAFT CO.,

32844 S. Jennings, Ft. Worth, Tex.
PersoNNEL: V. A. Robinson, Prcs, M. G.
Davis, V. Pres.; E. D. Robmson Secy-Treas.

VEGA AIRPLANE CO., Burbank, Calif.

PersonNEL: C. S. Gross, Pres.; Robt. E. Gross,
Treas.; Cyril C}nppellct Secy K. E. French,
Pur. Dir.; Carl B. Squier, Sales Mgr.; L. O.
Holter, Pers. Dir.; Leonard Schwartz, Pub. Dir.

VOUGHT-SIKORSKY AIRCRAFT, DIV.
UNITED AIRCRAFT CORP.
PersoNNEL: C. J. McCarthy, Gen. Mgr.; E. W,
¥1chman Sales Mgr.; J. J. (Jaﬂ'ncy, Asst. Secy-
reas

VULTEE AIRCRAFT, INC., Vultee Field, Calif.
PERSONNEL: Richard W. M1llar Pres.; V. C.
Schorlemmer, V. Pres.; T. C. Sullnvan Asst. to
Pres.; L. K. Grant I‘rcas.; Frank J. Walsh,
Asst. Secy.

WACO AIRCRAFT CO., Troy, O.
PERSONNEL: C. J. Brukner, Pres.; Lee N.
Brutus, V. Pres. & Treas.; Ww. D. Wigmore,
Pur. Dir.; s H. R. Perry, Sales Mgr.

WALLACE-MARTIN AIRCRAFT CORP.,
47-01 35th St., Long Island City, N. Y.
PERSONNEL: A. B. Martin, Pres.; E. B. Martin,
V. Pres.; Sidney Maranov, Secy.; Henry W.
Hatch, Treas.; Richard R. Vineyard, Gen. Mgr.

ZEPHYR AIRCRAFT CORP., Pontiac, Mich.
PERSONNEL: W. Lencrt, Pres.; Duncan Moore,
V. Pres.; Ross Perry, Secy-Treas.

MANUFACTURERS OF
AIRCRAFT ENGINES

AIRCOOLED MOTORS CORP,,

Old Liverpool Rd., Syracuse N. Y.
PERSONNEL: Lewis E. Plerson Jr., Pres.; Carl
T. Doman, V. Pres.; C. R. ’I‘uckerman Secy-
Treas.; C. F.B. Roth, Sales Mgr.

ALLISON DIV.,GENERAL MOTORS CORP.,
Indmnapohs, Ind

PersoNNEL: F. C. Kroeger, Gen Mgr, 0. T.

Kreusser, Dir. Serv. & Train.; F. Wilson,

Secy-Treas.; B. L. Cruzan, Pur. Dlr
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BUICK MOTOR DIV., AVIATION ENGINE
PLANT, GENERAL MOTORS CORP,,
Flint, Mich.
Person~NeL: D. E. Williams, Gen. Mgr.; Wil-
l}i:nm Stickeny, Pur. Agent; Harry Golden, Chief
ng.

CONTINENTAL MOTORS CORP.,

12801 E. Jefferson Ave., Detroit, Mich.
PersonNEeL: Clarence Reese, Pres.; L. P. Kolb,
V. Pres.; H. W. Vandeven, Treas.; B. F. Tobin,
Jr., Secy.; J. J. Baker, Pers. Dir.

GUIBERSON DIESEL ENGINE CO.,

Dallas, Tex., & Chicago, Ill.
PERSONNEL: S. A. Guiberson, Jr., Pres.; Harry
S. Zane, Jr., V. Pres.; M. W, Mattison, Treas.;
R. D. Wallis, Scey.

JACOBS AIRCRAFT ENGINE CO.,
Pottstown, Pa.

PersoNNeL: J. Story Smith, Pres.; C. J.

Abbott, Gen. Myr.; H. Alvin Cressman, Sccy-

Treas.; C. E. Collander, Pur. Agt.; C. E. Heit-

man, Pers. Dir.

KINNER MOTORS, INC.,

635 W. Colo. Blvd., Glendale, Calif.
PersonNEL: Earl Herring, Gen. Mgr.; Gunnar
Edenquist, Sales Mgr.; B. F. Edge, Pur. Dir.

LYCOMING DIV., AVIATION MANUFAC-

TURING CORP., Williamsport, Pa.
PrrsonNNrL: Harry Woodhead, Pres.; William
F. Wise, Exec. V. Pres.; R. S, Pruitt, Secy.; H.
V. Beach, Treas.

MENASCO MANUFACTURING CO., 805 S.
San Fernando Blvd., Burbank, Calif.
PeErsoNNEL: A. E. Shelton, Pres.; Robert
%Vrilsley, Gen. Mgr.; Orville E. Mohler, Sales
gr.

PACKARD AIRCRAFT ENGINE DIV.,
Detroit, Mich.

PersoN~NeEL: M. M. Gilman, Pres.; J. G. Vin-

cent, V. Pres.; G. T. Christopher, Dir. Mfg.;

J. H. Marks, Pur. Dir.

PRATT & WHITNEY AIRCRAFT DIV. OF
UNITED AIRCRAFT CORP., East
Hartford, Conn.

PersonNnNEL: H. M. Horner, Gen., Mgr.; T. E.

Tillinghast, Sales Mgr.

RANGER AIRCRAFT ENGINES, DIV. OF
FAIRCHILD ENGINE & AIRPLANE
CORP., Farmingdale, N. Y.

PersonNEL: J. Carlton Ward, Jr., Pres.; Dun-

’crzm B. Cox, V. Pres.; W. H. Schwebel, Secy-

reas,

SKY MOTORS, INC.,

717 8. 6th St., Milwaukee, Wisc.
PErRsoNNEL: H. J. Zieman, Pres.; W. H. Egge-
brecht, V. Pres.; A. C. Jaros, Secy-Treas.

WARNER AIRCRAFT CORP.,

20263 Hoover Ave., Detroit, Mich.
PERSONNEL: W. Q. Warner, Pres.; L. A, Maj-
neri, V. Pres.; L. A. Faunce, Sales Mgr.

WRIGHT AERONAUTICAL CORP., DIV,

%U‘IIQTISS—WRIGHT CORP., Paterson,
PERSONNEL: Guy W. Vaughn, Pres.; M. B.
Gordon, V. Pres.; P. B. Taylor, Asst. Gen.
Mgr.; C. C. King, Treas.

DIRECTORY SECTION

MANUFACTURERS OF
ACCESSORIES, PARTS
AND SUPPLIES

A

AC SPARK PLUG DIV.,, GENERAL MOTORS
CORP., Flint, Mich.

Person~NEL: George Mann, Jr., Pres. R

Pronucts: Spark Plugs; Tachometers; Oil and

gasoline pauges.

ACCURATE INSULATED WIRE CORP.,

85 Willow St. New Haven, Conn.
PersonseL: J. T. Whalen, Pres.
ProbucTs: Rubber insulated wires and cables.

ACE HARDWARE MANUFACTURING CO.,
2020 E. Orleans St., Philadelphia, Pa.

PersoNNEL: Geo. M. Jones, Gen. Mgr.

Provucts: Precision tool and die work.

ACME WHITE LEAD & COLOR WORKS,
8250 St. Aubin Ave., Detroit, Mich.

PersonneL: C. A. Campbell, Gen. Mgr.; A, J.

Rueiss, Sales Mgr., .

Provucts: Finishes.

ACORN BEARING CO., New Britain, Conn.
PrrsonNNEL: Jacob Neubauer, Pres.; Michael
Neubauer, V. Pres.

PropucTts: Ball thrust bearings.

ACROTORQUE CO.,

4815 Lexington Ave., Cleveland, O.
PersoNNEL: (Geo. Parmly Day, Pres.; Edward
D. Jackson, Gen. Mgr.; Carl R. Carlson, Pur.
Dir.

Provucts: Windshield wiper; Control valve,

ADEL PRECISION PRODUCTS CORP.,

10777 Van Owen St., Burbank, Calif.
PersonNEiEL: H, Ray Ellinwood, Pres.
ProbucTs: Anti-icing and de-icing equipment;
Filters; Pumps; Motors; Valves.

ADVANCE SPRING CORP.,

1749 Carroll Ave., Chicago, Ill,
PersoNNEL: D. E. Mielke, V. Pres.
Provucts: Coil and flat springs; Wire forms;
Small stampings.

AERO INSTRUMENT CO.,

3401 Vega Ave., Cleveland, O.
PersonNEL: Emil Daiber, Pres.
PropucTts: Pitot-Static tubes; Bank indicators;
Pelorus drift sights.

AERO LEATHER CLOTHING CO., INC.,
79 Ferry St., Beacon, N. Y.

PERSONNEL: Louis Kramer, Pres.; John E.

Liebmann, V. Pres.

ProbucTs: Flying suits and helmets.

AERO RESEARCH WIND TUNNEL CO.,

126 Williams St., Farmingdale, N. Y.
PersoNNEL; D, E. Olshevsky, Gen. Mgr.
ProbvucTts: Wind tunnels and airstream instru-
ments.
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ALL AMERICAN AIRCRAFT PRODUCTS,
INC., 2837 Long Beach Blvd., Long
Beach, Calif.

PersonNEL: Gerald R. Adler, Pres.

Pronucrts: Aircraft component parts.

ALLEGHENY FORGING _CO.,
507 Liberty Ave., Pittsburgh, Pa.
PropucTs: Forgings; Steel bars.

ALLEGHENY LUDLUM STEEL CORP.,
Pittsburgh, Pa.

Persox~EeL: H. G. Batcheller, Pres.

PropucTs: Bars, castings and forgings.

ALLEN ELECTRIC & EQUIPMENT CO.,
2101 N. Pitcher St., Kalamazoo, Mich.
PersoxNEeL: G, H. Allen, Pres.
Propucts: Generator and electric
laboratories; Testing equipment.

service

ALLITH-PROUTY, INC.,

819 N. Bowman Ave., Danville, Ill.
PersoNNEL: Donald E. Willard, Pres.
PronuvcTs: Hardware.

ALOFS MANUFACTURING CO., 1615 Madi-

son Ave. S. E., Grand Rapids, Mich.
PeErsonNEL: H. G. Alofs, Gen. Mgr.
Probucts: Dies and stampings.

ALPHA METAL & ROLLING MILLS, INC.
363 Hudson Ave. Brooklyn, N. Y.

PERrsuNNEL: 1. I. Shonberg, Pres.

PropucTs: Sheeting.

ALUMINUM COMPANY OF AMERICA,
Pittsburgh, Pa.

PrrsONNEL: Roy A. Hunt, Pres.; George R.

Gibhons, V. Pres. (Sales); Georye J. Stanley, V.

Pres. & Gen. Mgr.

PropucTts: Structural metals.

ALUMINUM GOODS MANUFACTURING
CO., Manitowoc, Wisc.

PErsonNNEL: R. X. Stlcfvatcr Sales Mgr.

Propucrs: Aluminum Stamplng

ALUMINUM INDUSTRIES, INC.,

2416-38 Beekman St., Cincinnati, O.
PERSONNEL: John Eckerle, Pres.
ProbucTs: Aluminum and Magnesium Alloy
Castings, Aluminum alloy pistons; Valves; Pis-
ton pins.

AMERICAN AIRCRAFT RADIO, 226 No
Hawthorne Blvd., Hawthorne, Calif.

PERSONNEL MarshallO Searle, Prcs

PropUCTS: Transmitters and receivers.

AMERICAN AIRPORT EQUIPMENT CO.,
58-60 Washington Blvd., Chicago, Ill

PERSO‘\‘\'I‘I Geo. F. Kelly, Pres.

ProbUcTs: Wind direction indicators; Bound-

ary marker cones; Electric signs.

AMERICAN BLOWER CORP.,

6000 Russell St., Detroit, Mich.
PeErsonNNEL: R. Vaile, Gcn Magr.
PrODUCTS: Fans and blowers.

AMERICAN BOSCH CORP.,

3664 Main St., Sprmgﬁeld Mass.
PErsoNNEL: D. P. Hess, Pres.; F. N. Perry,
V. Pres.; C. C. I‘ranc1s Secy-Treas.; E. C.
Peck, Sales Megr.; Wm. T. Barton, Pur. Dir.
PRODUCTS : Magnctos; Fuel injection equip-
ment,
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AMERICAN CHAIN & CABLE CO., INC.,

230 Park Ave., New York, N. Y.
PerSONNEL: Geo. C. Moon, Gen. Magar.
Propucts: Tinned aircraft cable;
assemblies.

AMERICAN FELT CO., Glenville, Conn.
PErsoxNeL: J. F. Marshall, V. Pres.
ProvucTs: Acoustical felt; Mechanical parts
Parachute seat pads.

AMERICAN FOUNDRY & FURNACE CO.,
Bloomington, Ill.

PERSONNEL: LLROYG Whitmer, Pres.

PropucTs: Blower units; Ventilating specialties.

AMERICAN INSTRUMENT CO.,
Silver Spring, Md.

PErRsoNNEL: L. Freeman, Gen. Mgr.

PropucTts: Testing equipment.

AMERICAN-LAFRANCE-FOAMITE CORP.,
Elmira, N. Y. .
PERSO.\‘.\'EL: Edward E. O'Neill, Pres.; Wm.
Cooper, V. Pres.; Clarence A. Pettyjohn,
SLcy Treas.
Probpucts: Fire extinguishing equipment.

AMERICAN NICKELOID CO., Peru, Ill.
PErSONNEL: Carl C. Struever, V. Pres.
PropnucTts: Metal sheets and coils.

AMERICAN NON-GRAN BRONZE CORP.,
Berwyn, Pa.

PERSONNEL: P. Exton Guckes, Pres.

Propucrs: Bronze parts.

AMERICAN OPTICAL CO.,
Southbridge, Mass.
PErRSONNEL: Geo. B. Wells, Pres.

PronucTts: Goggles.

AMERICAN PAULIN SYSTEM,
1847 S. Flower St., Los Angeles, Calif,
Propucts: Airport barometers; Altimeters.

AMERICAN ROLLING MILL CO.,
Middletown, O.

PersonNnNEL: Charles R. Hook, Pres.

Pronucts: Stainless stecl sheets;

sheet stecl.

AMERICAN ROOF TRUSS CO.,

6851 Paxton Ave., Chicago, Ill.
PeErsOoNNEL: Wm. H. Waddington, Pres.
Propucts: Wood roof trusses.

AMERICAN SCREW CO.,

21 Stevens St., Providence, R. I.
PersoNNEL: Paul C. Nicholson, Pres.
ProvucTs: Wood machine and sheet metal
SCrews.

AMERICAN SCREW PRODUCTS,
7000 Avalon, Los Angeles, Calif.

PERSONNEL: Alex Deutsch, owner.

PropucTs: Screw machine products.

AMERICAN STEEL & WIRE CO.,
Rockefeller Bldg., Cleveland, O.

PersonNEL: C. F. Hood, Pres.

PropucTts: Stainless steel strip; Aircraft con-

trol cords.

AMERICAN TUBE BENDING CO., INC.,

5 Lawrence St., New Haven, Conn.
PERSONNEL: Henry W. Jones, Jr., Pres.
Propucts: Intake pipes; Small exhaust col-
lectors and manifolds; Oil lines; Landing gear
struts; Engine mount rings; Control sticks,

Cable

Electrica
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AMERICAN WINDOW GLASS CO., 1600

Farmers Bank Bldg., Pittsburgh, Pa.
PeErsonNEL: Chas. H. Pascoe, Sales Mgr.
ProbucTts: Window glass.

AMPCO METAL, INC.,

1745 S. 38th St., Milwaukee, Wisc.
PersoxxeL: C. J. Zaiser, Pres.
PropucTs: Aircraft parts; Retractable landing
gear.

ANCHOR POST FENCE CO., Eastern Ave., &
Kane St., Baltimore, Md.
PersonnNiL: W, F, Brannan, Pres.

E. F. ANDREWS LABORATORIES,

4367 Oakenwald Ave., Chicago, Ill.
PersoNNEL: E. F. Andrcws, Eng.
ProbucTs: Aircraft and accessories develop-
ment.

ANEMOSTAT CORP. of AMERICA,

10 E. 39th St., New York, N. Y.
PERSONNEL: A. Rust-Oppenheim, Pres.
Prooucts: High velocity air diffuser and light.

APEX MACHINE & TOOL CO.,
501 E. Third St., Dayton, O.
Propucts: Miscellaneous hardware.

APEX TOOL CO,, INC.,

325 Cherry St., Bridgeport, Conn.
PErsONNEL: S. B, Swanson, Pres.
Probnucts: Machine work.

APPLETON ELECTRIC CO.,

1701-29 Wellington Ave., Chicago, Il
PERSONNEL: A. I. Appleton, Pres,
I}?RI?DUCIS: Airport boundary and obstruction
1ghts.

AQUA SYSTEMS, INC.,

385 Gerard Ave., New York, N. Y.
PersoNNEL: A. C. Kaestner, V. Pres.
ProvucTts: Hydraulic gasoline systems.

ARCH ROOF CONSTRUCTION CO., INC.,
55 W. 42nd St., New York, N. Y.

PERSONNEL: L. Davidson, Pres.

Prooucts: Hangars and factories.

ARCO COMPANY,

7301 Bessemer Ave., Cleveland, O.
PERSONNEL: H. E ise, Pres.
Probucts: Paints and varnishes.

ARENS CONTROLS, INC.,

2253 So. Halsted St., Chicago, Ill.
PERSONNEL: Chas. A. Arens, Pres.
PropucTs: Remote push-pull controls.

ARO EQUIPMENT CORP., Bryan, O.
PErRsONNEL: J. C. Markey, Pres.; J. P. Johnson,
V. Pres.; L. L. Hawk, Secy-Treas.; G. Brew,
Sales Mgr.; C. H. Rice, Pur. Dir,

Provucts: Valves; Pumps; Regulators.

ARROW BRASS FOUNDRY,

733 New High St., Los Angeles, Calif.
PersonNNEL: D. E. Gilbert, Mgr.
ProoucTs: Manganese, aluminum, and gun-
metal Bronze; Silicon aluminum.

ARROW-HART & HEGEMAN ELECTRIC
CO., 103 Hawthorn St., Hartford, Conn.

PERSONNEL: R, Pierre, Asst. Mgr.

ProovucTts: Electric switches.

DIRECTORY SECTION

ATLAS BRASS FOUNDRY,

1901 Sante Fe Ave., Los Angeles, Calif.
PErsonNEL: Frank Anderson, Pres.
PropucTs: Bronze castings.

ATLAS CHROMIUM PLATING CO., 1206 E.
Slauson Ave., Los Angeles, Calif.

PersoxxseL: H. C. Puckett. i

PropucTts: Electro-plating and processing.

ATLAS DROP FORGE CO., Lansing, Mich.
PErsoNNEL: R. H. Scott, Pres.
Propucts: Drop hammer;
forgings.

D. L. AULD CO., Columbus, O.
PersoNNEL: S. G. Brooks, V. Pres.
ProvucTts: Mctal stampings.

AULT & WIBORG CORP,, .

1754 Dana Ave., Cincinnati, O.
PersonNEL: J. R. Esposito, Pres.
PropucTs: Enamels; Varnishes; Lacquurs.

M. B. AUSTIN CO., .

10850 Desplaines St., Chicago, Ill.
PersoNNEL: M. B, Austin, Jr., Pres.
PropucTts: Wires; Cables; Conduits.

AUTO-SOLER CO.,

267 Marietta St., Atlanta, Ga.
PErsoNNEL: Wm. Wilkerson, Pres,
Provucts: Shoe machinery.

Upsetter  steel

B

B G CORPORATION,

136 W. 52nd St., New York, N. Y.
PersONNEL: Richard Goldsmith, Pres.; Ray-
mond W. Leedom, Sales Mgr.; Melville Miller,
Pur. Dir.

PropucTs: Spark plugs; Elbows and sleeves for
spark plugs; Service tools.

B. H. AIRCRAFT CO., 27-01 Bridge Plaza
North, Long Island City, N. Y.

PERSONNEL: Seymour J. Baum.

ProbpucTts: Fabricated sheet metal parts.

BACKSTAY WELT CO., Union City, Ind.
PeErsonNnEL: R. C. Schemmel, Pres.
PropucTs: Genuine and artificial
trimmings.

BAILEY CO., Amesbury, Mass.

PERSONNEL: S. R, Bailey, Pres.

ProvucTts: Trim mouldings; Light structural
shapes.

BAIRD MACHINE CO., Stratford, Conn.
ProDUCTS: Automatic machinery.

BAKER-RAULANG CO.,

2168 W. 25th St., Cleveland, O.
PERrRsONNEL: E. J. Bartlett, Pres.
PropucTs: Tractors and cranes.

BAKEWELL MANUFACTURING CO.,
2427 East 14 St., Los Angeles, Calif.

PErRSONNEL: H. F. Bakewell, Mgr.

PropuCcTs: Machining and processing.

BALTIMORE PAINT & COLOR WORKS,
INC., 148-156 S. Calverton Rd., Baiti-
more, Md.

PERSONNEL: A. A. Shuger, Gen. Sales Mgr.

Propucts: Paints.

leather
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BARDCO MANUFACTURING & SALES CO.,
4031 Goodwin Ave., Los Angeles, Calif.

PErsONNEL: Fred Jervis, Pre<

PropucTs: Electrical gencerating plants.

BARDONS & OLIVER, INC.,

1133 W. 9th St., Cleveland, O.
PERrRSONNEL: Lockwood Oliver, Pres.
Propucts: Turret lathes; Turret lathe tools.

BARNARD AVIATION EQUIPMENT CO.,

INC. 61-73 Mary Street, Ashley, Pa.
PERSONNEL: Samuel K. Mitchell, Pres.
Propucts: Control pulleys; Flexible shafts;
Armament equipment.

BARNES-GIBSON-RAYMOND DIV. of AS-
SOCIATED SPRINGS CORP., 6400
Miller Ave., Detroit, Mich.

PERSONNEL: L. D. Adams, Gen. Mgr.

ProbucTs: Springs.

A. P. BARTUSCH,

775 Walnut St., Lockport, N. Y.
PERSONNEL: A. P. Bartusch, Mgr.
Propucts: Beam compasses.

JOHN BATH & CO., INC.,

18 Grafton St., Worcester, Mass.
PErsoNNEL: R. F. Bath, Pres.
Propucts: Ground thread taps and gages;
Micrometers.

BEMIS & CALL CO., Springfield, Mass.
PeErsonNNEL: H. A. Lincoln, Pres.
ProoucTts: Sesamee locks.

BENDIX AVIATION, LTD.,

Union Air Terminal, Burbank, Calif.
PERSONNEL: Palmer Nxcholls V. Prcs : Mel M.
Burns, Sales Mgr.; J. Txllotson Asst. Secy.-
Treas.

Propucts: Valves; Pumps; Radio equipment;
Clamps.

BENDIX PRODUCTS DIV., BENDIX AVIA-
TION CORP., South Bend, Ind.
PERSONNEL: M. P, I‘crguson Gen. Mgr.; M. L.
Winter, Mgr. Aircraft DIV, J. H. Quam,

Treas.; 'C.E. Budd, Pur. Dir.
PRODUCTS: Carburctors Shock struts; Wheels;
Brakes; Tail wheel dssemblu.s Pilots’ seats.

BENDIX RADIQO CORP.,

920 East Fort Ave., Baltimore, Md.
PERSONNEL: W. P. Hlllmrd V. Prcs, Hugh
Benet, Gen. Mgr.

PRODUCTS: Radio cquipment.

BENNETT METAL TREATING CO.,
Elmwood, Conn.

PERSONNEL: Abrahamj German, Pres.

Propucts: Commercial heat treatmg

BENSON MANUFACTURING CO.,

3001 East 18th, Kansas City, Mo.
PERSONNEL: A. J. Benson Pres.;
PropucTs: Propeller spmncrs Cabin heaters.

BERRY BROTHERS, INC.,

211 Leib St., Detroit, Mich.
PERSONNEL: Arthur K1ernan Pres.
Propnucts: Aircraft finishes.

BIBB MANUFACTURING CO., Macon, Ga.
PERSONNEL: Wm. D. Anderson Pres.
Propucts: Webbing yarns for parachute;
Bomb slings; Gunners’ belts.

DIRFECTORY SECTION

BINKS MANUFACTURING CO.,
3114-40 Carroll Ave., Chicago, Ill.

Person~eL: J. F. Roche, Pres.

PropucTts: Finishing equipment.

BLACK & DECKER MANUFACTURING CO.,
Towson, Md.

PersoxngL: S. Duncan Black, Pres.

PropucTts: Portable electric tools.

BLACKHAWK MANUFACTURING CO.,
Milwaukee, Wisc.

PrrsonsrL: H. B. Brumder, Pres.

Provucrs: Wrenches; Torque indicators; Hy-

draulic jacks; Pipe benders.

BLACKMERPUMP CO., Grand Rapids, Mich.
PersonyEL: Mrs. A, B. }\lmc Pres.
Propucts: Rotary pumps.

BOOTH FELT CO.,
463-19th St., Brooklyn, N. Y.
ProoucTts: Aeronautical felt parts.

BOOTS AIRCRAFT NUT CORP.,

952 East Main St., Waterbury, Conn.
Perso~xNEL: N. Jay Boots, Pres.; R. W. Luce
V. Pres.; C. P. Williamson, Secy.

PRODUCTS: Locknuts; Nut assemblies.

BOSTON AUTO GAGE CO., Pittsfield, Mass.
PersonneL: T. C. Nelson, Pres.
PronucTs: Liquid level gages.

BOSTON INSULATED WIRE & CABLE CO.,
67 Bay St., Dorchester, Mass.

PErsoNNEL: H. B Burley, Pres.

ProbucTs: Cables.

S.F.BOWSER & CO.,INC., 1302 E. Creighton
Ave., Fort Wayne, Ind

PeErsoNNEL: R. H. Damon, Pres.

Provucts: Fuel consumption meters.

BRASCO MANUFACTURING CO.,

Harvey, Ill.
PERsONNEL: LeRoy Baumgartl, Pres.
Propucts: Tailings; Edgings; Alloy steel or
stainless steel stampings.

BRAVO PRODUCTS CO.,

12209 Turner Ave., Ann Arbor, Mich.
PersonyEeL: R. K. White, Pres.
PropucTts: Rust protective coatings.

BREEZE CORPORATIONS, INC.,

24 S. 6th St. ) Newark, N. J.
PERSONNEL: John T Mascuch Pres. & Treas.;
A. L. Johnston, Jr., V. Pres.; Emile L. Beh, v
Pres.; Joseph F. Lucas, Sccy
Pronucts: Controls; Instruments; Ammuni-
tion rounds counters; Flexible instrument lines;
Cartridge engine starter; Radio ignition shield-
ing.

BRIDGEPORT FABRICS, INC.,

Bridgeport, Conn.
PersonNEL: H. B. Naramore, Pres.
ProODUCTS: Weatherstnppmg and gaskets;
Fabrics; Interior trim articles,’

BRIDGEPORT HARDWARE MANUFAC-
TURING CORP., 461 Iranistan Ave.,
Bridgeport, Conn.

PERSONNEL: Harry B. Curtis, Pres.

PropucTs: Mechanics hand tools.

BRIGGS MANUFACTURING CO.,
11631 Mack Ave., Detroit, Mlch
PERSONNEL; W. P, Brown.
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CURTISS-WRIGHT CORPORATION
G. W. VAUGHAN, PRESIDENT

CURTISS-WRIGHT CORPORATION
Airplane Division
BUFFALO » COLUMBUS » SI. LOUIS

BURDETTE S. WRIGHT, VICE-PRESIDENT & GENERAL MANAGER

Manufacturers of Military and Naval Aircraft for the U. S. Army and the
U. S. Navy

WRIGHT AERONAUTICAL CORPORATION

PATERSON, N.J. » CINCINNATI, O.
MYRON C. GORDON, VICE-PRESIDENT & GENERAL MANAGER
Manufacturers of Wright Cyclone and Wright Whirlwind Engines

CURTISS-WRIGHT CORPORATION

Propeller Division

CALDWELL AND CLIFTON, NEW JERSEY
BEAVER, PA. » INDIANAPOLIS, IND.

ROBERT L. EARLE, VICE-PRESIDENT & GENERAL MANAGER

Manufacturers of Curtiss Electric Propellers for Military and Commercial
Aiircraft and Curtiss Single-Piece Propellers

EXPORT SALES DIVISION

30 ROCKEFELLER PLAZA, NEW YORK
J. S. ALLARD, VICE-PRESIDENT & GENERAL MANAGER
CABLE ADDRESS: AEROEXCO

Sole Distributors for Military, Naval and Commercial Aircraft, Engines
and all Types of Aecronautical Equipment in Foreign Countries
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BRISTOL AIRCRAFT CORP., Bristol, Va.
PErRsONNEL: Chas, C. Lincoln, Jr., Pres.
ProbucTs: Molded plastic plywood.

BRUNNER MANUFACTURING CO.,

1821 Broad St., Utica, N. Y.
PersonNEL: G. L. Brunner, Pres.
PropucTs: Air compressors; Engine cleaners.

BRUSH DEVELOPMENT CO.,

3311-25 Perkins Ave., Cleveland, O.
PERSONNEL: A. L. Williams, Pres.
PropucTs: Microphones; Headphones.

BRYANT HEATER CO.,

17825 St. Clair Ave., Cleveland, O.
PersoNNEL: Lyle C. Harvey, Pres. i
PropucTts: Gas fired heating and air condition-
ing equipment.

BUCKEYE PORTABLE TOOL CO.,

29 W. Apple St., Dayton, O.
Personxer: H. R. Mitchell, Pres.
Probucts: Tools.

BUFFALO FORGE CO.,

490 Broadway, Buffalo, N. Y.
PERsONNEL: C. A, Booth, Gen. Mgr.
Propbucts: Drilling Machines; Heating, ven-
tilating and air conditioning equipment.

BUHL STAMPING CO.,

2730 Scotten Ave., Detroit, Mich.
PersonN~EL: L. D. Buhl, Pres. .
PropucTts: Exhaust manifold assemblies; Tail
fins; Rudders; Miscellaneous fuselage sections
and assemblies.

BULLARD CO.,

286 Canfield Ave., Bridgeport, Conn.
PersoNNEL: E. P, Bullard, Pres.
Propucts: Machine tools.

E.D.BULLARD CO.,

275 Eighth St., San Francisco, Calif.
PERSONNEL: E. W. Bullard, Pres.
Probucrs: Safety equipment.

BUNTING BRASS & BRONZE CO.,
715-755 Spencer St., Toledo, O.

PersonNNEL: C. E. Bunting, Pres.

Propucts: Babbitt metals and bearings.

BURDETT MANUFACTURING CO.,
19 N. Loomis St., Chicago, Ill.
PrrsoNNEL: J. B. Burdett, Pres.

PIhODUCTS: Gas cylinder wvalves; Electrolytic
cells.

BURGESS BATTERY CO., Freeport, Iil.
PErRSONNEL: D. W. Hirtle, Pres.
Propucts: Batteries.

BURNSIDE VENEER CO., INC.,
Burnside, Ky.
ProbpuUCTS: Veneer.

BURROUGHS WELLCOME & CO.,
9 E. 41st St., New York, N. Y.

PERSONNEL: C. R. Brown.

Propucts: First aid equipment.

BUTLER MANUFACTURING CO.,
Kansas City, Mo.
PeErsoNNEL: E. E. Norquist, Pres.
PropucTs: Steel hangars; Airplane refuelling
units.

DIRECTORY SECTION

BYRNE DOORS, INC., .
1150 Griswold St., Detroit, Mich.

PersoNNEL: J. I. Byrne, Pres.

ProbpucTs: Airplane hangars and doors.

C

C-O-TWO FIRE EQUIPMENT CO.,
10 Empire St., Newark, N. J.

PERSONNEL: S. E. Allen, Pres.

Propucts: Extinguishing systems.

CAMBRIDGE INSTRUMENT CO., INC,,
3732 Grand Central Terminal, New
York, N. Y.
PersoNNEL: R. H. Kruse, Pres.; H. N.
Packard, V. Pres.; W. H. Jefferson, Secy.; L.
Birdsall, Pur. Dir.
ProvucTts: Acro-mixture indicators;
oxygen analyser; Temperature
Precision instruments.

CAMLOC FASTENER CO,, INC.,

420 Lexington Ave., New York, N. Y.
PErsONNEL: J. Mills Summers, Pres.
Propucts: Cowl fasteners,

CANDLER-HILL CORP.,

2200 8th St., Detroit, Mich.
PERSONNEL: J. Boyer Candler, Pres.
ProbpucTts: Aircraft fuel pumps.

CANTON DROP FORGING & MANUFAC-
TURING CO., Canton, O.

PersonNEL: C. A. Brauchler, Pres.

ProbvucTts: Drop forgings.

CARDOX CORPORATION,

307 N. Michigan Ave., Chicago, Ill,
PersoNNEL: Allyn Harris, Pres.
ProbpucTs: Fire extinguishing systems.

CHARLES W. CARLL SONS,
Cole St., & Reading R. R., Trenton, N. J.
ProbucTts: Aluminum parts.

CARNEGIE-ILLINOIS STEEL CORP.,
Carnegie Bldg., Pittsburgh, Pa.

PeErsoNNEL: J L. Perry, Pres.

ProvucTts: Alloy, stainless and carbon steels.

E. W.CARPENTER MANUFACTURING CO,,

Box 3035, Bridgeport, Conn.
PERSONNEL: Wm. A. Patterson, Sales Mgr.
Propucts: Contract work.

CARPENTER STEEL CO., Reading, Pa.
PeErsoNNEL: J. H. Parker, Pres.
Propucts: Alloy steel,

CARRIER CORPORATION,

12 S. 12th St., Philadelphia, Pa.
PERSONNEL: A. P, Shanklin, Mgr.
Propucts: Ventilating equipment.

CARTER MOTOR CO.,

1608 Milwaukee Ave., Chicago, Ill.
PERSONNEL: A. J. Carter, Pres.
Propucts: Genemotors; Converters;
motors; Magmotors.

CATALIN CORPORATION,

1 Park Ave., New York, N. Y.
PERSONNEL: William Theile, Pres.
Propucrs: Plywood adhesive; Impregnating
and surface coating resin.

rs;  Aero-
indicators;

Dyna-
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CATERPILLAR TRACTOR CO., Peoria, Ill.
Propucts: Diesel engines; Electric generator
sets.

CEDAR RAPIDS ENGINEERING CO. of
DELAWARE, Cedar Rapids, Ia.

PERSONNEL: R. H. \ILlilL‘r Pres.

Pronucts: Valve facing machines and seat

grinders; Cylinder boring and line boring ma-

chines; Piston grinders.

CEE BEE CHEMICAL CO., INC.,

655 E. Gage Ave., Los Angeles Calif.
PrrsoNNeL: S, C, Black Pres. & Gen. Mgr.
Probuers: Industrial clc;ming compounds.

CELLULOID CORP.,

180 Madison Ave., New York, N. Y.
PersoNneL: W, S, Landes, Pres.
ProvucTs: Acro quality lumarith,

CENTURY ELECTRIC CO.,

1805 Pine St., St. Louis, Mo.
PersoxyieL: E. 8. Pillsbury, Pres.; Geo. Smith,
V. Pres.; R. J. Russcll, Secy.; J. F. Culver,
Treas.

ProwvucTts: Motors; generators.

CLARENCE D. CHAMBERLIN CO.,
Bendix, N. J.
PersoNNEL: Clarence D. Chamberlin,

CHAMBERSBURG ENGINEERING CO.,
Chambersburg, Pa.

PersonxiL: Eugene C, Clarke, Pres,

Provucrts: Drop hammers and special ma-

chinery.

CHAMPION AVIATION PRODUCTS CO.,

1702-10 S. Flower St., Los Angeles, Calif.
PersoNNEL: H. P. Lester, Gen., Myr.
ProbucTts: Generators; Electric direct cranking
starters.

CHAMPION MACHINE & FORGING CO.,
3695 E. 78th St., Cleveland, O.

PeErsoxniL: H. W, Foster, Pres.

Provucers: Lirop forgings.

CHAMPION SPARK PLUG CO., Toledo, O.
PrrsoNNEL: R. A. Stranahan, Prus Duane
Stranahan, V. Pres.; F. D. Stmnuhun, Treas.;
H. B. bpcynr Secy.

ProbucTs: Spark plugs.

CHANDLER-EVANS CORPORATION,
South Meriden, Conn.

PERSONNEL: C. W. DLLdS Pres,; B. H. Gilpin,

V. Pres. & Treas.; G. 1. L)ay Scey.

Provucrs: Fuel pumps Non-icing curburctors;

Protek plugs for anti-corrosion treatment;
Miscellaneous parts.
CHASE BRASS & COPPER CO.,
Waterbury, Conn.
PERSONNEL: F. S. Chase, Pres.; C. E. Hart, Jr.,

V. Pres.; R. L. Coe, Salcs Mg,r 7 S. 8. JuLLsOn
Secy.; J. H. (Jllbcrt Treas.
Propucts: Engine accessorics.

L. C. CHASE & CO.,

295 Fifth Ave., New York, N. Y.
PERSONNEL: Geo, B, Ogan, Gen. Mgr.
ProvucTs: Upholstery fabrics.

JOHN CHATILLON & SONS,

89 Cliff St., New York, N. Y.
PERSONNEL: G, E., Chatillon, Prcs
Prooucts: Scales; Springs; Dynamometers.

DIRECTORY SECTION

CHICAGO METAL HOSE CORP.,
Maywood, Iil.

Persoxset: John F. P. Farrar, Pres.

PronucTts: Flexible shielding conduit; Fuel and

oil line¢ and hydraulic hose.

CHICAGO PNEUMATIC TOOL CO.,
6 E. 44th St., New York, N. Y.

PersonNEL: H. A, Jackson, Pres.

Provuvcers: Tools; Machines.

CHICAGO THRIFT CO.,

1215W Wushmgton Blvd., Chicago, Iil,
PERSONNEL: C. Prince, Pres.
Pronucrs: \mm_ plates; Dials;

(EN

Gauges.

CHICAGO UNIFORM & CAP CO., INC,,
8 W. Monroe St., Chxcugo, I1l.

: Samuel Suprar, Pres.
Uniforms.

I’LKS()\\! L
ProovucTts:

CHRYSLER CORPORATION, AMPLEX
DIV., 6501 Harper Ave., Detroit, Mich,

PERSONNEL: Langhammer, Pres.; R, H.

Khuen, Sales \Ig,r

Provucts: Oilite sclf-lubricating bronze bear-

ings.

CINCINNATI GRINDERS, INC.,
Cincinnati, O.

PERSONNEL: Frederick V. Geler, Pres.

ProvucTts: Grinding machines,

CINCINNATI MILLING MACHINE CO.,
Cincinnati, O.

Person~eL: Prederick V. Geter, Pres.

Probucers: Die  sinking  machines;

sharpening machines,

Cutter

CINELIN COMPANY,

Box 5006, Indlanapolxs Ind.
PersonNeL: L. R, Screinsky, Sales Mgr.
Probucts: Plastics; Solutions.

CIRCO PRODUCTS CO.,

3088 W. 106 St., Cleveland, O.
PErsoNNEL: John F. Black, Pres. & Treas.
Provuers: Cleaning equipment.

CITIES SERVICE OIL CO.,

70 Pine St., New York, N. Y.
PersoNNEL: J. S. Cordell, Gen. Mgr.; C. E.
Foster, V. Pres.

ProbucTts: Lubricants.

E. D. CLAPP MANUFACTURING CO.,
Auburn, N. Y.

PeErsoNNEL: E. D, Clapp, Pres.

Probucrs: Drop forgings.

CLARK TRUCTRACTOR DIV. OF CLARK
EQUIPMENT CO., Battle Creek, Mich,

PersoNNEL: E. W. Clark, V. Pres.

Probucts: Tractors; Trucks.

CLAROSTAT MANUFACTURING CO., INC.,

281-7 N. 6th St., Brooklyn, N. Y,
PersonNeL: John J. Mucher, Pres.
ProbucTs: Theostats; Instrument panel assem-
blies.

CLEVELAND METAL STAMPING CO.,

31st St. & Payne Ave., Cleveland, O.
PersoNNEL: Chester R, Thompson, Sales alg
PropuCTS: Stampings.
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CLEVELAND PNEUMATIC TOOL CO.,
3734 E. 78th St., Cleveland, O.
PERSONNEL: L. W. Greve, Pres.; H. W. Foster,
V. Pres.; A. F. Barner, Secy.; J. DeMooy,
Treas.; E. J. Steger, Sales Mgr.; W. C. Wehnes,
Pur. Dir.
PropucTts: Landing gears; Retracting cylin-
ders; Pneumatic tools; Pumps.

CLEVELAND TRACTOR CO.,

10300 Euclid Ave., Cleveland, O.
PERSONNEL: W. King White, Pres.; H. P. Mee,
V. Pres.; Grover Higgins, Sccy.; E. M. Bell,
Treas.

ProvucTts: Crawler tractors.

CLIMAX MOLYBDENUM CO.,

500 Fifth Ave., New York, N. Y.
PERSONNEL: Max Schott, Pres.; J. B. Thorpe,
V. Pres.

Probucts: Molybdenum.

COLE-HERSEE CO.,

54 Old Colony Ave., Boston, Mass.
PERSONNEL: Leo Mayer, Pres.
PropucTs: Accessory light switches.

COLLINS & AIKMAN CORP.,

200 Madison Ave., New York, N. Y.
PErRSONNEL: W. G. McCullough, Pres.;
Prooucts: Upholstery fabrics.

COLLINS SUPPLY & EQUIPMENT CO.,
Scranton, Pa.

PrrsonNEL: H. E. Collins, Gen. Mgr. .

ProODUCTS: Wire forms; Stampings; Coil

Springs.

COLUMBIA STEEL CO.,

San Francisco, Calif.
PERSONNEL: W. A. Ross, Pres.
PropucTs: Aircraft tubing;
Alloy steels.

COLVINEX CORPORATION,

250 E. 43 St., New York, N. Y.
PERSONNEL: Paul Gayne, Pres.
ProbucTs: Electrically-heated flight clothing.

COMMONWEALTH INDUSTRIES, INC.,
5922 Commonwealth Ave., Detroxt Mich,
PropucTts: Heat treating.

CONNECTICUT HARD RUBBER CO.,

407 East St., New Haven, Conn.
PERSONNEL: John A. Moffit, Pres.
PropucTs: Plane parts.

CONNECTICUT TELEPHONE & ELECTRIC
coO .,Menden Conn.

PERSONNEL: H. W. Harwell Pres.

ProDUCTS: Radio mtercepters Jacket plugs;

Headphones; Breast transmltters

CONNECTICUT TOOL & ENGINEERING
CO., 109 Holland Ave., Bridgeport,
Conn.

PERSONNEL: Daniel J. Williams, Pres.

ProbucTts: Tools; Dies; Jigs; letures Gages;

Precision machine parts

CONSOLIDATED INSTRUMENTS CORP.,
Michigan City, Ind.
PersONNEL: J. H. Gardner, Pres.
Propucts: Air speed indicators;
meters; Gas totalizers.

CONTINENTAL ELECTRIC CO.,
Newark, N. J.
PERsSONNEL: E. L. Winquist, Mgr.
Propucts: Radio dynamotors and generators.

Stainless steel;

Gas flow
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CONTINENTAL MACHINES, INC.,

1301 Wash. Ave. S., Minneapolis, Minn.
PeErsoNNEL: L. A. Wilkie, Pres.
ProbucTs: Surface prmdcrs

CONTINENTAL SCREW CO.,
New Bedford, Mass.
PErsoNNEL: P. Sweeney, Pres.
PronucTs: Screws; Bolts; Nuts; Rods; Rivets;
Metals,

COOPER ALLOY FOUNDRY CO.,

150 Broadway, Elizabeth, N. J.
PErsonNNEL: H. A. Cooper, Pres.
ProbucTs: Stainless steel castings;
Fittings.

CORBIN SCREW CORP., High and Myrtle
Sts., New Britain, Conn.

PersonNEL: H. I. Lewis, Gen. Mgr.

PropucTts: Screws and nuts.

CORNING GLASS WORKS, Corning, N. Y,
PersoxxiL: D. L. Killigrew, Mgr.
PropucTs: Glassware for lighting.

S.H.COUCH CO.,INC., North Quincy, Mass.
PersonNEL: A. T. Morrison, Pres.
Probucts: Code call system.

COUSE LABORATORIES, INC.,

300 Passaic St., Newark, N. J.
PersonNNEL: K. W. Couse, Pres.
ProDUCTS: Mobile "urports Maintenance units ;
Welding and machine shops

COX AND STEVENS AIRCRAFT CORP.,
Box 30, Mineola, N

PERSONNEL: Bo Sweeney, Pres.

ProbucTts: Aircraft computers.

CRADDOCK UNIFORMS, Kansas City, Mo.
PErsonNNEL: Harry H. Craddock Pres,
PropucTts: Uniforms.

R. W. CRAMER CO., INC.,

Centerbrook, Conn.
PERSONNEL: R. W. Cramer, Pres.
Propucrts: Electrical timers; Time switches.

Valves;

CRESCENT CABLE CO., Pawtucket, R. I.
PerRSONNEL: M. C. Sapinsley, Gen. Mgr.
PropucTs: Insulated wire and cable.

CRUCIBLE STEEL CO. OF AMERICA,
405 Lexington Ave., New York, N. Y.

PeErsoNNEL: R, E. Desvernine, Pres.

Propucrts: Special purpose steels.

CULLMAN WHEEL CO.,

1344 Altgold St., Chlcago IIl.
PERSONNEL: Otto Cullman, Pres.
PRODUCTS: Machine tool drives.

CUNO ENGINEERING CORP,,
Meriden, Conn.
PeERrRsoONNEL: C. H. Cuno, Pres.
PropucTts: Filters for engine lubricating oil.,

CURRAN CORP.,

Dowling Bldg., Malden, Mass.
PeErsoNNEL: A. F. Curran, Pres.
Propucts: Carbon remover; Aluminum pis-
tons.

CUR’I‘IS LIGHTING, INC.,

35 W. 65th St Clucago 11
PERSONNEL Darwin Curtls Pres.
Propucts: Industrial hghtmg equipment.
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Now--A DZUS FASTENER

FOR EVERY REQUIREMENT . .

19 New types—representing 59 ADDITIONAL STOCK SIZES—of
Dzus Fasteners have been added to the line to meet the demand for larger
and smaller sizes. They are now available in sizes ranging from 3/16" to
7/16" body diameter and in a variety of head styles. Any length of
Fastener can be provided to accommodate the material thickness used.

This remarkable quarter-turn, self-locking Fastener facilitates quick
assembly or removal of detachable parts. It's ideal, too, for use on hinged
doors.

It is simple to install, rapid and positive in operation and exceptionally
durable. [t is immune to vibration, possesses great strength, and, when
properly installed, it is permanently attached.

Although designed originally to meet the Aviation Industry’s need for
a vibration-proof, positive locking, swift operating fastener, the Dzus
Fastener is now widely used by manufacturers of motor busses, rail cars,
streamlined locomotives, air-conditioning equipment, laundry machinery,
trucks, carburetors, restaurant equipment, and many other products.

® If you have a fastening problem let us help you solve it.

Write today for our new catalog D.

DZUS FASTENER COMPANY, INC.
Babylon, New York

FASTEN IT FAST WITH DzUS
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CURTIS PNEUMATIC MACHINERY CO.,

1905 Kienlen Ave., St. Louis, Mo.
PersONNEL: W. C. Hecker, Pres. L
Provucts: Compressors; Cylinders; Fittings;
Hoists; Receivers,

CURTISS-WRIGHT CORP.,
DIV., Caldwell, N. J.

PErSONNEL: Robert L. Earle, Gen. Mgr.; R. E.

Minton, Sales Mgr.; John O. Harte, Pub. Dir.;

N. A. Kirby, Pers. Mgr.

Provucts: Propellers.

CUTLER-HAMMER INC., .

315 N. 12th St., Milwaukee, Wisc.
PersoxNEL: G. S. Crane, V. Pres.; B. M. Hor-
ter, Sales Mgr.
Prowvucts: Beacon
switches.

PROPELLER

light and landing light

D

DARDELET THREADLOCK CORP.,
55 Liberty St., New York, N. Y.

PERSONNEL: A, F. Hcbard, Pres.

Propucrts: (Licensing company.)

DAVEN CO., 158 Summit St., Newark, N. J.
Propucts: Filament rheostats; Laboratory
equipment.

DAVIS EMERGENCY EQUIPMENT CO.,
INC., 55 Van Dam St., New York, N. Y,

PersonngL: F. R. Davis, Pres.

Propoucrs: First aid kits; Combustible gas

indicators; Alarm units.

DAYTON AIR PRODUCTS DIV., DAYTON
TYPE, INC., 200 Davis Ave., Dayton, O.
PERrsoNNEL: Otto L. Spaeth, Pres.
PropucTs: Testing instruments; Propeller
laps; Miscellancous cquipment.,
DAYTON MANUFACTURING CO.,
Dayton, O.
PersoNNeL; H. D. Hendrick, Pres.
Prooucts; Sanitary fittings.

DEFIANCE STAMPING CO., Defiance, O.
PERSONNEL: L. F, Serrick, Pres.
Probucts: Stampings.

DEJUR-AMSCO CORP.,

6 Bridge St., Shelton, Conn.
Propucts: Electrical instruments; Voltmeters;
Ammeters; Cylinder head thermometers.

DENNING MANUFACTURING co.,
1777 E. 87th St., Cleveland, O.
PErSONNEL: P, Frank Denning, Pres.

Provbucts: Tools; Dies; St ings; i
Pro; ; i Stampings; Special

DESPATCH OVENS CO.,
PEI(SOI?iZEf'tllAStE, % E., Minneapolis, Minn.
ProbucTs: ‘Ovéns: rapp, Pres.

DETROIT GASKET & MANUFACTURING
CO., 12640 Burt Rd., Detroit, Mich.

PersoNNEL: L. H. Dichl, Pres,

Probucrs: Manifolds and cxhaust pipe flange

gaskets; Diesel engine cylinder head gaskets,
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DETROIT MACOID CORP.,

12340 Cloverdale, Detroit, Mich.
PrrsoNNEL: Arthur Gardner, Pres.; George
Hendrie, V. Pres.; J. E. Gould, Treas.
Propucts: Extrusion and injection moldings of
thermo-plastic materials.

DETROIT REX PRODUCTS CO.,

13005 Hillview Ave., Detroit, Mich.
PErsoNNEL: W. W. Davidson, V. Pres,. i
PropucTts: Degreasers; Solvents for degreasing.

DETROIT STAMPING CO.,

350 Midland Ave., Detroit, Mich.
PersoNNEL: Glendon H. Roberts, Pres.
Propucts: Mecetal stampings; Toggle clamps
and pliers; Special washers.

DETROIT SURFACING MACHINE CO.,

7433 W. Davison, Detroit, Mich.
PERSONNEL: Frank D. Nunemauaker, Mgr,
Pronucts: Electric sander.

DEVILBISS CO., 300 Phillips Ave., Toledo, O,
PrrsoNNEL: A. D. Gutchess, Pres.

ProvucTts: Spray painting equipment; Exhaust
systems; Air compressors.

DIEBOLD SAFE & LOCK COMPANY,

Canton, O .
Probucts: Armored scats; Armor plate; Filing
equipment.

EUGENE DIETZGEN CO.,
2425 Sheffield Ave., Chicago, Ill. |
Propucts: Drafting instruments and furniture.

DILL MANUFACTURING CO.,

700 E. 82nd St., Cleveland, O.
PeErsonNEL: A, P. Williamson, Pres.
Provucts: Valve insides for strut shock ab-
sorbers; Tire gauges.

DODGE CORK CO., INC., Lancaster, Pa.
PErsoNNEL: A. B. Dodge, Pres.

PRC}){DUCTS: All products manufactured from
cork.

DOEHLER DIE CASTING CO.,

386 Fourth Ave., New York, N. Y.
PersoNNEL: C. Pack, Pres.
ProbucTts: Die castings.

DOOLITTLE RADIO, INC.

7421 S. Loomis Blvd., Chicago, Ill.
PersoNNEL: E. M. Doolittle, Pres.
Probucts: Transmitters and receivers.

DOW CHEMICAL CO., Midland, Mich.
PersoNNEL: Dr. Willard H. Dow, Pres.;
Leland I. Doan, V. Pres. & Gen, Mgr.
ProbucTts: Structural metals,

DOWTY EQUIPMENT CORP.,

41-28 37th St., Long Island City, N. Y.
PERsSONNEL: A. E. Ulmann, Pres.
ProbucTts: Hydraulic equipment; Shock struts;
Landing gears.

DRAKE MANUFACTURING CO.,

1713 W. Hubbard St., Chicago, Ill.
PErsONNEL: A, J. Foute, Mgr.
Propucrts: Pilot light assemblies.

DRY-ZERO CORP.,

222 N. Bank Drive, Chicago, Ill.
PersoNNEL: Harvey B, Lindsay, Pres.
PropucTts: Dry-Zero airplane blanket.
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FOR THE FLYING FORCE

FAIRCHILD— Tke Fairchild M-62 Trainer is the first low

RANGER—

wing, cantilever monoplane to teach pilots
to fly in the kind of ships they’ll fight in.
Like the F-24, the 4-place cabin monoplane
which currently holds high the name of
Fairchild throughout the world, the Train-
er is serving from Canada to the tropics,
with the Army, with the Norwegian Royal
Air Force, with the Civilian Pilot Training
Program and with private operators.

The first in-line, air cooled motor to enter
the tactical field with the high altitude,
high performance 12-cylinder engine which
puts more than 500 horsepower in the
streamlined nose of the new Navy scout-
observation ship by Curtiss. It is designed
to carry on the reputation for rugged
efficiency and serviceability earned by
Ranger 6-cylinder engines through thou-
sands of hours in hundreds of the Army’s
PT-19 trainers, as well as in private planes.

DURAMOLD—The moulded wood and plastic that makes

possible logical aerodynamic design,
strength from the skin inward, true mono-
coque construction. Stabilizers, spars and
other parts are already in service. Now
whole wing sections and other structural
members are being economically moulded
from this non-strategic material.

FAIRCHILD ENGINE AND
AIRPLANE CORPORATION

NEW YORK

HAGERSTOWN FARMINGDALE
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E. I. DU PONT DE NEMOURS & CO.,

PLASTICS DEPT., Arlington, N. J.
PErSONNEL: W. A. Joslyn, Sales Mgr.
ProbpucTs: Aeroplane sheeting; Resin; Cellu-
lose acetate and nitrate sheeting.

DUGAS ENGINEERING CORP.,
332 S. La Salle St., Chicago, Ill.

PErsoNNEL: H. V. Higley, Pres.

ProbpucTs: Fire extinguishers.

DUMORE CO., 1225 14th St., Racine, Wisc.
PeRrRsonNNEL: L. H. Hamilton, Pres.
PropucTs: Retractable landing gears;
chute flare releases; Bomb releases.

DURAKOOL, INC.,

1010 N. Main St., Elkhart, Ind.
PeErsoNNEL: H. E. Bucklen, Jr., Pres.
PronucTts: Mercury switches; Relays.

DUREZ PLASTICS & CHEMICALS, INC.,
Walck Rd., North Tonawanda, N. Y.
PERSONNEL: Harry M. Dent, Pres.
Probucrts: Compounds; Varnishes; Resins;
Impregnated paper; Plywood and vencer resins.

DYCER AVIATION SUPPLIES,

11156 S. Main St., Los Angeles, Calif.
PErRsoNNEL: Edward A. Dycer, Mgr.
Pronucts: Supplics.

DZUS FASTENER CO., INC., Babylon, N. Y.
PErsoNNEL: Willilam Dzus.
Probnucrts: Fasteners.

Para-

E

EASTERN ENGINEERING CO.,

45 Fox St., New Haven, Conn.
PersoNNEL: J. J. Ivers, Gen. Mgr.
Propucts: Midget pumps; Centrifugal pumps.

EASTMAN KODAK CO., Rochester, N. Y.
PERSONNEL: Frank W. Lovc;oy, Pres. & Gen.
Mgr.; Thomas J. Hargrave, V. Pres. & Secy.
Propucts: Cameras.

EATON MANUFACTURING CO.,

Cleveland, O.
PersoNNEL: C. I. Ochs, Pres.; R. H. Daisley,
V. Pres.
Probucts: Exhaust and intake engine valves:
Hydraulic valve lifters; Valve scat inserts;
Propeller shafts.

EATON MANUFACTURING CO.,RELIANCE
SPRING WASHER DIV., Massillon, O.

PeErSONNEL: W. H. Crawford, Div. Mgr.; E. D.

Cowlin, Sales Mgr.

PropucTs: Washers; Woodruff keys; Springtite

assemblies.

ECLIPSE AVIATION DIV. OF BENDIX AVI-
ATION CORP., Bendix, N. J.

PERSONNEL: R, P. Lansmg Gen. Mgr.; A. E.
Raabe, Sales Mgr.; J. T. Leemmg Pur. Dir.
PrRODUCTS: Starters and starter accessories;
Generating equipment; Valves; Oil separators;
Pumps; Flowmeters; Supcrchargcr regulators;
Controls; Other accessories.

ECLIPSE FUEL ENGINEERING CO.,

711 S. Main St., Rockford, Ill.
PropucTs: Feed water units; Heat treating;
Forging; Metal melting and soldering furnaces.
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EDISON-SPLITDORF CORP.,

West Orange, N. J.
PersoNNEL: A. J. Clark, Gen. Mgr.
PropucTts: Magnetos; Indicators;
gauges; Spark plugs.

EDO AIRCRAFT CORP,, College Point, N. Y.
PersoxyNeL: Earl D. Osborn, Pres.; George B.
Post, V. Pres.; K. D. Vosler, Secy.; S. E. Bost-
wick, Treas.

ProbucTts: All metal seaplane floats.

EDWARDS MANUFACTURING CO.,

Fifth & Walnut Sts., Cincinnati, O.
PrrsoxNeL: H. W. Edwards, Pres.; G. D.
Myers, V. Pres.

Pronucts: Hangars; Sheet metal products.

F. EGGERS PLYWOOD & VENEER CO.,
Two Rivers, Wisc.

PrrsonyeL: Fo D Eggers, Secy.

PronucTts: Plywood.

EGYPTIAN LACQUER MFG. CO.,
1270 Sixth Ave., New York, N. Y.
PronucTts: Finishes.

EICOR, 1060 West Adams St. , Chicago, Ill.
I’LRso\\m Joe Nader & R. D. Wright, Part-
ners.

PronucTts: Motors;
Generators.

EISEMANN MAGNETO CORP.,

0 E. 42nd St., New York, N. Y.
P RSOK\X\F : C. A, Brown, Prc:,S D. Living-
ston, Gen. M;,r
PRODUCTS: High tension magnctos;
drive couplings.

EITEL-McCULLOUGH INC.,

San Bruno, Calif.
PERSONNEL: W. W. Eitel, Pres.; J. A. McCul-
ough, Treas.
Propucts: Transmitting
Vacuum condensers.

ELASTIC STOP NUT CORP.,

2330 Vauxhall Rd., Union, N. J.
PERSONNEL: K. A. Swanstrom, Pres.; D. C.
Hungerford, V. Pres.

PronucTs: Nuts Sclf-locking fastenings.

ELECTRIC AUTO-LITE CO., Toledo, O.
PeErsONNEL: R. G. Martin, Pres.; D. H. Kelly,
V. Pres.

PronucTs: Storage batteries; Gauges; Cables.

ELECTRIC AUTO-LITE C€O., MOTO
METER, GAUGE & EQUIPMENT
DIV., Chrysler Bldg., New York, N. Y.

PERrRSONNEL: A. Weiss, Sales Mgr.

Probucts: Thermometers; Pressure gauges.

ELECTRIC FURNACE CO.,

150 W. Wilson St., Salem, O.
PersoNNEL: R. F. Benzinger, Pres.; C. L.
West, V. Pres.

PropucTs: Industrial furnaces.

ELECTRIC STORAGE BATTERY CO., 19th
St. & Allegheny Ave., Philadelphia, Pa.
PersONNEL: R. C. Norberg, Pres.; S. W. Rolph,
V. Pres.
Propucrts: *'

Engine

Dynamotors; Converters;

Magneto

tubes; Rectifiers;

Exide" storage batteries.

ELECTRONIC LABORATORIES, INC.,

122 W. New York St., Indianapolis, Ind,
PERSONNEL: W. W. Garstang, V. Pres.
PropucTs: Power converters; Fluorescent light-
ing; Instrument illumination; Fluorescent
flood-lighting equipment; Transmitters.
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ELECTRONIC SPECIALTY CO.,

4630 San Fernando Rd., Glendale, Calif.
Person~EL: S. K. Babcock, Pres.
PropucTs: Radio equipment.

ELGIN NATIONAL WATCH CO., Elgin, Ill.
PersoxxEL: T. A. Potter, Pres.
Prooucts: Watches.

ENDICOTT FORGING & MANUFACTUR-
C , INC., 1923 North St., Endi-

PERSONNEL: A. W Schacfer, Sales Mgr.; D. O.
Freeman, Treas. i
PRODGCTS: Drop and upset forgings.

cott,

ENGEL AIRCRAFT SPECIALTIES,

P. O. Box 697, Escondido, Calif.
PrrsoNNEL: John H. I‘n;vel Pres.
Propvers: Combination N. C. A. exhaust
and speced-exhaust rings; N. A, ‘CUA. cowlings.

ENGIS EQUIPMENT Cco.,

10 S. Michigan Ave , Chicago, IIl.
PIRSO\\LL J. Steindler, Pres.
Probucts: Clinometers.

ERTEL MACHINE CO.,

1420 E. 20th St., Indianapolis, Ind.
Persox~eL: J. C. Ertel, Jr
ProbucTts: Precision parts.

ESSO MARKETERS,

26 Broadway, New York, N. Y.
PersonnEL: R. C. Ocrtel, Mgr.; H. W. Howze,
Asst. Mgr.

Provucrs: Gasoline; oils.

ETHYL GASOLINE CORP.,

405 Lexington Ave., New York, N. Y.
PersoNxeL: E. W. Webb, Pres.; G. Edgar,
V. Pres.: 8. D, Heron, Acro. Eng. .
PropucTts: Anti-knock compounds for gasoline.

EVEREL PROPELLER CORP., 1922 Balti-
more Trust Bldg., Baltimore, Md.

PrrsonNEL: E. 8. Stockbridge, Pres.

Propucts: Variable pitch propellers.

F

FAFNIR BEARING CO., New Britain, Conn.
PrrsoNNieL: M. Stanley, Prcs
ProvucTs: Ball bearings.

FAHLIN MANUFACTURING CO.,

1121-23 Wilkes Blvd., Columbla Mo.
PERsONNEL: Ole Fahlin, Pres.
PropucTs: Wooden mrplanc propellers.

FAIRBANKS, MORSE & CO.,
600 S. Mlchxgan Ave., Chlcago 1.

PropucTts: Scales; Generating sets; Alr condi-
tioning.

FATRCHILD AVIATION CORP.,

88-06 Van Wyck Blvd., Jamalca, N. Y.
PersoNNEL: ], 5. Og%bury, Pres.; Ernest
Robinson, V. Pres. & Treas.; C. A. Harrison,
Sales Mgr C. L. Terrill, SLcy
Pronucts: Acrial cameras; Camera machine
guns; Aerial surveys; Aerial photographs

DIRECTORY SECTION

FARNHAM MANUFACTURING CO.,

1646 Seneca St., Buffalo, N. Y.
PErRsoNNEL: Paul Dubosclard, Pres.; Frank L.
Boutet, Treas.; Arlon E. Farnham, Secy.
Probucrs: Forming rolls for leading edge skins;
Spar cap milling machines; Countersinkers;
Routers; Stack dnlls.

FARREL-BIRMINGHAM CO., INC.,
Ansonia, Conn.

Perso~nxEL: N. W. Pickering, Pres.

Pronucts: Gears; Pinions; Presses.

DUDLEY F. FASOLDT & SON,

Prospect Hgts., Rensselaer, N. Y.
Prrsow~er: D, F. Fasoldt, Pres.
Pronuers: Screw machine products; Clocks.

J. A. FAY & EGAN CO., Colerain, Alfred &
Cook Sts., Cincinnati, O

Person~EiL: J. J. Schott, Pres. .

Propucrts: Woodworking machinery; Supplics.

FEDERAL AIRCRAFT WORKS, 3456

Mississippi Drive., Minneapolis, Minn.
PrrsoNNEL: Francis J. Ditter, Gen. Mgr.
ProvucTts: Aircraft skiis; Ski riggers; Hyduralic
jacks; Presses.

FEDERAL METAL HOSE CORP.,

277 Military Road, Buffalo, N. Y.
PrrsonNxgL: Harry C. Neff, Pres.; Ransom G.
Yaeger, V. Pres.

Probucts: Flexible tubing.

FEDERAL PRODUCTS CORP.,

1144 Eddy St., Providence, R. 1.
PersoNNEL: L. C. Tingley, Pres.; W. E.
Carroll, V. Pres.; S. B. Reynolds, Secy.; C. N.
Kingsford, Asst. Treas.; I. A. Hunt, Sales &
Adv. Mgr.; G. Gunderson, Pur. Agt
PRODUCTS: Precnlon mca.surmg m%trumcnts,
Dial indicators; Dial indicator gages.

FELLOWS GEAR SHAPER CO.,
Springfield, Vt.

PrrsoNNEL: E. R, Fellows, Pres.

Prooucts: Cutting, finishing and

equipment.

FELTERS CO., INC.,

210 South St., Boston, Mass.
PERSONNEL: W. C. ng Sr., Pres.
ProDUCTS: Kapok Umborb "Cowl pads;
Felt parts; Dufelt.

FERRACUTE MACHINE CO.,
Bridgeton, N. J.

PERSONNEL: Geo. E. Bass, Pres.

PropucTs: Power presses; Press brakes.

FIBRE CONDUIT CO.,

292 Madison Ave., New York, N, Y.
PERSONNEL: F. P. Comlier, Sales Mgr.
Propbucts: Underfloor system raceways for
power and cable services in control rooms.

FINCH TELECOMMUNICATIONS, INC.,
Passaic, N. J.

PERSONNEL: W. G. H. Finch, Pres.

PropoucTs: Facsimile eqmpment Radio trans-

mitting and receiving equipment.

FIRESTONE TIRE & RUBBER CO., Akron, O
PERSONNEL: John W. Thomas, Pres.; Harvey
S. Firestone, V. Pres.; J. J. Shea Treas.; S, G.
Carkhulff, Secy

PRODUCTS: Tires; Tubes; Wheels; Tail wheels;
Airtex seat and back cushmns Parachute se’Lts,
Pilot seats,

testing

Felt;
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FIRST AID SUPPLY CO.,

7 W.22 St.,, New York, N. Y.
PERSONNEL: Joseph Maslan, Mgr.
PropucTs: First aid kits.

FIRTH-STERLING STEEL CO.,
McKeesport, Pa.

PersoNNEL: L, G, Firth, Pres.

Probucts: High speced steels; Tool stecls;

Stainless stecls; Firthite tungsten.

FISHER FURNACE CO.,

1740 N. Kolmar Ave., Chicago, Ill.
Persox~NEL: W. P. Martin, Jr., Pres.
Propucts: Iron pot melting furnaces; Centrifu-
gal blowers; Oil and gas burners.

FISHER RESEARCH LABORATORY,
1961 University Ave., Palo Alto, Calif.
PersonNNEL: G. R. Fisher, Pres,

Provucts: Radio direction finders; Telephones
and receivers.

FISKE BROTHERS REFINING CO.,
129 Lockwood St., Newark, N. J.

PERSONNEL: Robert L. Watts, Mgr.

ProbUCTS: Aeronautical lubricants.

FITCHBURG GRINDING MACHINE CORP.,
67 Walnut St., Fitchburg, Mass.

PERSONNEL; G. S. Gould, Pres.

Provucts: Grinding machines.

FLEXIBLE SHAFT CO. OF NEW YORK,

72 Cortlandt St., New York, N. Y.
PersonneL: Carl Ungeheuer, Mgr.
Pronucts: Cores; Casings; Shaft machines;
Grinders.

FLORIAN MFG. CO., Plantsville, Conn.
PersoNNEL: R. S. Florian, Mgr.
Propucrts: Gages; Small aircraft parts.

FLOTATION SYSTEMS, INC.,

4031 Goodwin Ave., Los Angeles, Calif.
PERSONNEL: James Q. Henry, Pres.
Probucts: Gasoline dispensing systems.

FLOTTORP PROPELLER CO., Grand Rapids
Airport, Grand Rapids, Mich.

PersoNNEL: Ole Flottorp, Pres.

Probucts: Propellers.

FOLMER GRAFLEX CORP,,

154 Clarissa St., Rochester, N. Y.
PERSONNEL: N. L. Whitaker, Pres.
Probucts: Cameras; Accessories;
photographic apparatus.

J. B. FORD SALES COMPANY,
Biddle Ave., Wyandotte, Mich.

PersonNeL: C. B. Robinson, Pres.

ProbucTs: Specialized cleaners.

FORMICA INSULATION COMPANY,

4614 Spring Grove Ave., Cincinnati, O.
PERsoNNEL: D. J. O'Conor, Pres.; W. J. Geb-
hart, Treas.; J. R. White, Sales Magr.
PRODUCTS:.Lamlnated phenolic sheets; Tubes;
Rods; Special molded parts.

FORSBERG MFG. CO., Bridgeport, Conn.
PrersoNNEL: Harold S. Forsberg, Pres.
ProbucTts: Tools.

FOSTORIA PRESSED STEEL CORP.,
Fostoria, O.
PeERSONNEL: R. J. Carter, Pres.

Probucts: Non-magnetic lighting equipment
for aircraft interiors

Precision
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FOUR WHEEL DRIVE AUTO CO.,
Clintonville, Wisc.

PersoxnNeL: W. A, Olen, Pres.

PropucTts: Trucks for airport snow removal;

Airport fire trucks and crash units.

S. G. FRANTZ CO., INC.,

161 Grand St., New York, N. Y.
Prrson~EL: S, G. Frantz, Pres.
PropucTs: Magnetic scparators.

FREEDMAN-BURNHAM ENGINEERING

CORP., 659 E. 6th St., Cincinnati, O,
PrrsoNNEL: G. L. Freedman, Pres.
Propucts: Wood propellers; Spinners; Plane
tables.

FRICK-GALLAGHER MANUFACTURING
CO., Wellston, O.

PirsoNNEL: J. P. Gallagher, Pres.

Pronucers: Revolving steel shelving.

FUEL DEVELOPMENT CORP.,

62 William St., New York, N. Y.
PersonNEL: Robert B. Meyer, Pres.; Edgar C.
Scanlon, V. Pres. & Sccy. .
PronucTs: Anilol; Anilol pump; Anilol meter-
ingz valve.

FUEL INJECTION CORP., Muskegon, Mich.
PrrsoxneL: Carl F. High, Pres.
Provucts: Fuel injection cquipment.

W. P. FUOLLER & CO., 135 N. Los Angeles
St., Los Angeles, Calif.

PrRrsoNNEL; Harold L. Acker, Mgr.

ProbucTs: Finishes.

FULTON CO.,

1912 S. 82nd St., Milwaukee, Wisc.
PErsoNNEL: S. A. Fulton, Pres.
Probucers: Pilot sun visors,

G

G & O MANUFACTURING CO,

138 Winchester Ave., New Haven, Conn.
PERSONNEL: A. J. Verdi, Pres. )
ProbucTs: Engine cooling radiators; Oil tem-
perature regulators.

GAERTNER SCIENTIFIC CORP.,

1201 Wrightwood Ave., Chicago, IllL.
PersoNNeL: Wm. Gaertner, Pres.; S, Jacob-
sohn, V. Pres.; J. Mandel, Secey.; Wm. A,
Schumacher, Pur, Dir. .
Probpucts: Oxygen regulator; Breathing masks;
Bail-out equipment; Bomb sights; Mercurial
barometers.

GARDNER PROPELLER CO.,

1215 Circle Ave., Forest Park, IllL.
PersoNNEL: Wm. H. Gardner, Pres.
Propucrts: Propellers; Engine test clubs.

GARLOCK PACKING CO., Palmyra, N. Y.
PERSONNEL: Geo. L. Abbott, Pres,

Propucts: Gaskets; Packings; Oil and grease
seals; Molded rubber and asbestos goods.

GASKET SHOP, . .

435 Brannan St., San Francisco, Calif.
PERSONNEL: W. E. Stevens, Gen. Mgr,
Propucts: Gaskets.
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GAY ENGINEERING CORP. OF CALIF.,
2730 E, 11th St., Los Angeles, Calif.
PERSONNEL: Norman H. Gay, Pres.
ProboucTs: Precision bending and forming;
Welding; Refrigeration and air conditioning.

GENERAL AIRCRAFT EQUIPMENT, INC.,
444 Madison Ave., New York, N. Y.

PersoNNEL: J. C. Daninos, Pres.

Propucts: Controls; Propulsive flame damp-

ing exhausts; Cowlings.

GENERAL AIRCRAFT SUPPLY CORP.,
Detroit, Mich.

PErsoNNEL: Lawrence F. Zygmunt, Pres.

Probucts: Accessories.

GENERAL ARMATURE CORP.,

Lock Haven, Pa.
PErsSONNEL: Lou Mervis, Pres.
ProbucTts: Generators; Starting motors.

GENERAL CABLE CORP.,

420 Lexington Ave., New York, N. Y.
PersonNgrL: D. R, G. Palmer, Pres.
Probucrs: Ignition wire; Lighting und power
wire,

GENERAL ELECTRIC CO.,

1 River Rd., Schenectady, N. Y.
PrrsonNNEL: John E. N. Hume, Mgr.; John C.
Miller, Sales Mgr.

PropbucTts: Superchargers; Generators; Motors;
Instruments.

GENERAL FIRE TRUCK CORP.,

2200 E. Jefferson, Detroit, Mich.
PersonNeL: C. K. Huthsing, Pres.
ProbucTs: Fire extinguishers; Fire apparatus.

GENERAL LEAD BATTERIES CO.,
125 Chapel St., Newark, N. J.

PERSONNEL: John B. Pruyn, Pres.

Probucrs: Storage batteries.

GENERAL RADIO CO.,

30 State St., Cambridge, Mass.
PERSONNEL: M. Eastham, Pres.
ProbucTts: Measuring and test equipment.

GENERAL SCIENTIFIC EQUIPMENT CO.,
2735 N. Broad St., Philadelphia, Pa.

PERSONNEL: M. Kline, Gen. Mgr.

Probucts: Hydrometers; Thermometers; Gog-

gles; Respirators; Battery equipment.

GENERAL TIRE & RUBBER CO., Akron, O.
PERSONNEL: Wm. O'Neil, Pres.
Probpucrts: Airplane tires.

GEOMETRIC TOOL CO., New Haven, Conn,
PErsoNNEL: G. S. Train, Sales Mgr.
Propucrs: Die heads; Collapsing taps; Thread-
ing machines; Chaser grinders.

E. A. GERLACH CO.,

3567-71 Sepviva St., Philadelphia, Pa.
PERSONNEL: R. G. Gerlach, Pres.
Probpucts: Degreasing, paint stripping, de-
carbonizing compounds.

GILBERT & BARKER MANUFACTURING
CO., Springfield, Mass.

PERSONNEL: S. C. Hope, Pres.

Propucts: Gasoline pumps; Aero pits.

GISHOLT MACHINE CO., 1245 E. Washing-
ton Ave., Madison, Wisc.

PErsoONNEL: G. H. Johnson, Pres.

ProbucTts: Lathes.
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GLENN-ROBERTS CO.,

1009 Fruitvale Ave., Oakland, Calif.
PersoNNEL: G. G. Glenn, Pres.
ProbnucTs: Arc welders.

GOETZE GASKET & PACKING CO., INC
Allen Ave., New Brunswick, N. J.

PersoNNEL: F. Gocetze, Pres.

Provucts: Metallic gaskets.

GOGGLE PARTS CO.,

Century Bldg., Cleveland, O.
PersonxeL: W. R, Paterson and J. D. Hill.
Provucts: Goggles.

B. F. GOODRICH CO., Akron, O.
PersoNniL: G. E. Brunner, Gen, Myr,
Provucts: Tires and tubes; De-icers; Miscel-
laneous accessories.

GOODYEAR TIRE & RUBBER CO., INC.,
ron, O.

PersonNNEL: E. J. Thomas, Pres.; R. S. Wilson,

Vice Pres.; W. D. Shilts, Seey.; Z. C. Oseland,

Treas.; V. R. Jacobs, Mgr. Acronautics Dept.

ProbucTts: Tires; Tubes; Wheels; Brakes;

Miscellancous rubber products.

GOULD STORAGE BATTERY CORP.,

35 Neoga St., Depew, N. Y.
PersoxxiL: H. G, Barnes, Gen. Mgr.
ProvucTs: Storage batteries.

GRANBERG EQUIPMENT, INC,
1308-67th St., Oakland, Calif.

PersoNnNEL; A. J. Granbery, Pres.

Probucts: Refuelling pumps.

GRATON & KNIGHT CO.,

356 Franklin St., Worcester, Mass.
PrrRSONNEL: A. N. Bennett, Pres.
ProvucTts: Leather products.

GRAY RADIO CO., 730 Okeechobee Rd.,
W. Palm Beach, Fla.

PersoNNEL: F. E. Gray, Pres.

ProbucTts: Radio equipment.

GREENFIELD TAP AND DIE CORP.,

Greenfield, Mass.
PErsoNNEL: H. M. Hubbard, Pres.
Provucts: Taps; Dies; Drills;
Gages; Pipe tools.

GREIST MANUFACTURING CO.,
Blake St., New Haven, Conn.
PersoNNEL: H. Ely, Pres. |
ProoucTts: Precision stampings;
chine and screw machine parts.

GRIMES MANUFACTURING CO.,

515 N. Russell St., Urbana, O.
PrrsONNEL: W. G. Grimes, Pres.; L. B. Moore,
Chief Eng.; D. O. Printz, Mgr. =~ )
PropucTs: All types of aircraft lighting equip-
ment.

Reamers;

Small ma-

GULF OIL CORP.,

Gulf Bldg., Pittsburgh, Pa.
PersoNNEL: Al Williams, Mgr.
ProbucTs: Aviation lubricants and fuels.

EDWIN F. GUTH CO., St. Louis, Mo.
PersoNNEL; G. S, Watts, V. Pres.
ProvucTts: Electric lighting fixtures.

GWINN AIRCAR CO., .
5182 Roxbury Rd., San Diego, Calif.

PrrsoNNEL: J. M. Gwinn, Jr., Pres.

Provucts: (Licensor of patents.)
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NEWTON-NEW HAVEN CO.,

680 3d Ave., West Haven, Conn.
PersoNNEL: W. G. Newton, Pres.; B. F. Eng-
lish, Treas.

Propucts: Aluminum castings; Zinc die cast-
ings.

NICHOLSON FILE CO.,

23 Acorn St., Providence, R. 1.
PERSONNEL: Wm. W. Anderson, Sales Mgr.
Propucts: Files; Rasps. "

NIXON NITRATION WORKS, Nixon, N. J.
PersONNEL: S. W. Nixon, V. Pres.

Propucrts: Cellulose acetate and nitrate sheets,
rods and tubes; Cellulose acetate molding
powder.

NORMA-HOFFMAN BEARINGS CORP.,
Stamford, Conn.

PERSONNEL: O. P. Wilson, Pres.; H. J. Ritter,

V. Pres.; C. B, Malone, Gen. Mgr.

Probucts: Precision f)all, roller and thrust

bearings.

NORTH AMERICAN ELECTRIC LAMP CO.,

1014 Tyler St., St. Louis, Mo.
PERSONNEL: Chas. M. Rice, Pres.; D. R.
Cohen, V. Pres.; Louis Lander, Secy.-Treas.
ProbucTts: Nalco carbon and Dritherm infra-
red ray drying lamps; Portable drying units
and strips.

NORTHWEST AIR SERVICE INC,,
Boeing Field, Seattle, Wash.

PERSONNEL: Alan L, Blum, Pres.

ProbpucTts: Propeller pitch setter.

NORWICH NICKEL-CHROMIUM PLATING

CO., 77 Hamilton Ave., Norwich, Conn.
PERsoNNEL: Norman Mosesia, Pres.
PropucTts: Electro plating.

O

M. L. OBERDORFER BRASS CO.,
Syracuse, N. Y.

PErSONNEL: J. L. Goodman, Pres.; Harold P.

Digney, V. Pres.; H. A. Digney, Treas.; M. O.

Goodman, Secy.

Prooucrts: Castings; Pumps.

OHIO PISTON CO.,

5337 St. Clair Ave., Cleveland, O.
PERSONNEL: Dan P. Shaw, Mgr.
Probucts: Pistons; Piston pins; Cylinder
sleeves.
OHIO SEAMLESS TUBE CO., Shelby, O.
PERSONNEL: W. C. Connelly, Pres.; W. W. Van
Horn, V. Pres.; E. W. McNeill, Secy.-Treas.

Probucts: Seamless and electric welded steel
tubing.

OHLSSON & RICE MANUFACTURING co.,

Per 3340 EImeéy g}tn’ Los Angeles, Calif.
SONNEL: I. G. S H

Rouillard, Pur. Agt, 00 ales Mer; O. L.

Probpucts: Miniature motors; Precision parts;
Die castings.

OHMITE MANUFACTURING CO.,
4835, W. Flournoy St., Chicago, Ill.
PERSONNEL: Roy S. Laird, Gen. Sales Mgr.

ProbucTs: Rheostats; Resistors; tap switches.
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OLIVER FARM EQUIPMENT CO.,

400 W. Madison St., Chicago, IlL.
PErRsONNEL: J. M. Tucker, V. Pres. & Sales
Mgr.

PropucTts: Airport tractors.

OLMSTED & STILES, INC., X

511 S. Redondo Blvd., Inglewood, Calif.
Person~NEL: L. W, Olmsted, Pres.; L. M. Stiles,
V. Pres.; J. C. Stephens, Secy.-Treas. X
PropucTts: Machining and assembly of air-
craft parts.

D. W.ONON & SONS, .

43 Royalston Ave., Minneapolis, Minn.
PERSONNEL: D. W. Onan and C. W. Onan,
Partners.

ProbpucTts: Electric generating plants; Motor
generator sets.

KARL ORT, York, Pa.
PersonNEL: Karl Ort, Pres. .
ProoucTs: Pilots clothing and equipment,

J. A. OTTERBEIN,

59-61 Hubbard St., Middletown, Conn.
PERSONNEL: J. A. Otterbein, Pres.
Probucrts: Tools; Dies; Metal stampings.

OWENS-CORNING FIBERGLAS CORP.,
Nicholas Bldg., Toledo, O.

PERSONNEL: Harold Boeschenstein, Pres.;
Games Slayter, V. Pres.

Probucts: Insulation products.

OZALID PRODUCTS DIV., GENERAL

ANILINE AND FILM CORP., Ansco
Rd., Johnson City, N. Y.
PersonNNEL: F. W. von Meister, Gen. Mgr.;
E. V. Brewer, Gen. Sales Mgr.
ProbucTts: Photographic equipment,

P

PAASCHE AIRBRUSH CO., |

1909 Diversey Pkwy., Chicago, Ill.
PERSONNEL: Jens A, Paasche, Pres.
ProbpucTs: Airpainting and coating equipment.

PACIFIC AIRMOTIVE, DIV., AIRPLANE
MANUFACTURING AND SUPPLY
CORP., Union Air Terminal, Burbank,
Calif.

PersonNEL: E. R, Herring, Pres.; E. H. Coner-

ton, V. Pres.; E. O. Locher, Secy.-Treas.

ProbucTs: Tanks; Batteries; Propeller parts;

Tail wheels; Instruments; Accessories.

PACIFIC AVIATION, INC., 927 N, Sycamore
Ave., Los Angeles, Calif.

PERSONNEL: H. V. Reynolds, Pres.; T. E.

Springer, V. Pres.; P. J. Brady, Secy.-Treas.;

Ed Rustin, Pur, Dir.

Propucts: Valves; Brake

cylinders.

PACKARD ELECTRIC DIV., GENERAL MO-
TORS CORP., Warren, O.

PERSONNEL: B. N. MacGregor, Gen. Mgr.

Probucts: Electric cables.

Pumps; Struts;

PACKLESS METAL PRODUCTS CORP.,

37-14 29th St., Long Island City, N. Y.
Probucts: Hose; Couplings; Absorbers; As-
semblies.
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PALNUT CO.,

61 Cordier St., Irvington, N. J.
PeErso~NNEL: J. R, Hotchkin, Pres.
Probucrs: Locknuts.

PANORAMIC RADIO CORP., .
298 Broadway, New York, N. Y.

PeRrsoNNEL: M. Wallace, Pres.

PropucTs: Beacons; Receivers,

PARACHUTE CORP. OF AMERICA,

3206 Los Feliz Bivd., Los Angeles, Calif.
PersonNEL: Ward Williams, Pres.
PropucTts: Parachutes; Airplane accessories.

PARK DROP FORGE CO., Cleveland, O.
PERSONNEL: George C. Gordon, Pres.
Probucts: Crankshafts; Master rods; Con-
necting rods.

PARKER APPLIANCE CO.,

17325 Euclid Ave., Cleveland, O.
PrrsoNNEL: A. L. Parker, Pres.
ProoucTs: Fittings; Valves; Pancls,

PARKER STAMP WORKS, INC.,
Hartford, Conn.

Perso~NNEL: H. L. Bitter, Pres.

PropoucTs: Steel stamps; Etching fixtures.

THOMAS PAULSON & SON, INC.,

450 Union St., Brooklyn, N. Y.
PErsoNNEL: Wm. E. Paulson, Pres.
Proboucts: Brass, bronze and aluminum cast-
ings.

PAULSON TOOLS, INC., Wallingford, Conn.
Personw~gL: C. H. Loucks, Pres.

Propucts: Hand and pneumatic tools; Drop
and upset forgings.

C. F. PEASE CO.,

2601 W, Irving Park Rd., Chicago, Iil.
PersoNNEL: Thomas Lord, Pres.
PropoucTs: Blueprinting machinery and paper.

PECK, STOW & WILCOX CO.,
Southington, Conn.

PrrsoNNEL: M. J. Lacey, Pres.

PropucTts: Hand tools.

PENNZOIL CO., Qil City, Pa.

PERSONNEL: W. S, Zchrung, Pres.; M. A,
Brewster, Treas.; R. A. Browne, Sccy.
PropucTs: Motor oils and lubricants.

PERMATEX CO., INC.,

1720 Ave. Y, Brooklyn, N. Y.
PERSONNEL: C. A. Benoit, Pres.
Propucts: Gaskets.

PERRY-AUSTEN MFG. CO., Grasmere, N. Y.
PERSONNEL: F. T, Perry, Pres.
Probucrts: Finishes.

PERRY SPORTSWEAR INC.,

54 Liberty St., Newburgh, N. Y,
PERSONNEL: Louis Herbert, Treas.
ProbucTs: Aviation clothing.

PETROLEUM SOLVENTS CORP.,

331 Madison Ave., New York, N. Y.
PERSONNEL: L. A, Staff, Pres.; S. V. Hirshman
Secy.-Treas. !
ProbucTs: Solvents,

PHENIX AIRCRAFT PRODUCTS CO.,
Williamsville, N. Y.

PERSONNEL: N. S. Hopkins, Pres.

Probucrts: Aircraft dopes; Radio cement.
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PHEOLL MANUFACTURING CO.,

5700 Roosevelt Rd., Chicago, Iti.
PERSONNEL: Mason Phelps, Pres.; E. M. Whit-
ing, V. Pres.; J. J. Schwander, Scey.-Treas.;
J. A. Perry, Sales Myr.

PronuceTs: Screws; Washers; Bolts; Nuts.

PHILLIPS BRONZE BUSHING WORKS,
1460 E. Washington Blvd., Los Angeles,
Calif.

PersonNeL: R, Warren Phillips, Pres,

Provucrts: Bearings; Bushings; Castings.

PHILLIPS PETROLEUM CO.,
Bartlesville, Okla.
PrrsonneEL: K. S, Adams, Pres.; A, M. Hughes,
V. Pres.
PronucTs: Aviatinn gasoline.

PHOENIX OIL CO.,

9505 Cassius Ave., Cleveland, O.
Prr$ONNEL: M. J. Murphy, Pres.
Provucts: Compounds; Lubricants; Cleaners,

PIERCE & STEVENS, INC.,

710 Ohio St., Buffalo, N. Y.
PersoNNeL: R, D. Stevens, Pres,
Probucts: Cleaners.

PIONEER INSTRUMENT DIV. OF BENDIX
AVIATION CORP., Bendix, N, J.
PersoxxneL: R, P. Lansing, Gen. Mgr.; W. A.

Reichel, Ch. Eng.; R. H. Isaacs, Sales Myr,
Provucts: Flight instruments; Engine instru-
ments; Navigation instruments; Miscellanc-
ous instruments.

PIONEER PARACHUTE CO., INC,,
Manchester, Conn.
PersoNNeEL: Henry R.
Floyd Smith, V. Pres.
ProbucTts: Parachutes.

Mallory, Pres.; J.

PILOT PROPELLER INC,,

1101 Meridian Ave., Alhambra, Calif.
PirsoNNEL: W. E. Greenwood, Pres.
Probucts: Propellers,

PLASKON CO., INC.,
2112 Sylvan Ave., Toledo, O.
Proovucrts: Glue; Molding compounds.

PLXWEVE AIRCRAFT CO., 5245 W. San
Fernando Rd., Los Angeles, Calif.

PrrsoNNEL: Ralph Hemphill, Pres.; Rene Olin,

Secy.-Treas.

ProbucTs: Aircraft components,

PLYWOOD PRODUCTS CORP.,
Bay City, Mich,

PErSONNEL: Bernard B. Shaw, Pres.

Probucts: Plywood.

JOSEPH POLLAK CORP,,

81 Freeport St., Boston, Mass.
Propnucts: Electric switches; Lamps;
nectors.

Con-

PORCUPINE CO., Bridgeport, Conn.
PersoNNEL: J. K. Willlamson, Pres.
PR(;{I)UCTS: Steel fabrication; Heat treating
tanks.

PORTER MACHINE CO.,
3139 Enyart Ave., Cincinnati, O,
PropucTts: Pins; Screw products,
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C ‘
OMBAT o2 Passenger Service
ROEBLING Aircraft Products

Ever since the \Vlight Brothers started experiment-
ing with travel by air, John A. Roebling’s Sons Com-
pany has been one of the leading airer att wire manu-
tacturers. This continued acceptance by the foremost
aircraft builders is proof of the dcpenddblhty of Roeb-
ling Products.

Roebling Aircraft Products include, to name a few:
Control Cord and Strands of Stainless, Tinned Car-
bon, or Galvanized Carbon Steel Wires; Aireraft Wire,
Galvanized or Tinned; Thimbles, Stainless, Galvan-
ized, or Cadmium Plated Steel; Swaged Terminals,
Stainless; Locking and Serving Wire; Wire Rope and
Grommet Slings; Electrical Wires and Cables for
power and lighting circuits, communication and con-
trol. Made to standard, U. S. Army, or Navy Specifica-
tions. For further details, send for catalog A-863

JOHN A. ROEBLING'S SONS CO., TRENTON, N. J.

Branches in Principal Cities
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J.V.G.POSEY & CO.,
1008 S. W. 6th Ave., Portland, Ore.
PropucTts: Aireraft spruce.

PRATT & LAMBERT, INC.,

75 Tonawanda St., Buffalo, N. Y.
PersonNNEL: H. E. Webster, Pres.
PropucTts: Finishes.

PRECISE TOOL & MANUFACTURING CO.,
33431 Grand River Ave., Farmington,
Mich.

PersoNNEL: John A. Lutz, Pres.

ProbucTts: Tools; Fixtures.

PRECISION BEARINGS, INC.,

1706 S. Grand Ave., Los Angeles, Calif.
PERSONNEL: O. P. Wilson, Pres.
PropucTs: Bearings.

PREST-O-LITE BATTERY CO., INC.
Box 1655, Indianapolis, Ind.

PersoxNEL: J. H. McDuffee, Pres.; H. E.

Komitch, V. Pres.; F. H. Landwchr, Sccy.;

W. V. Flood, Treas.

PropucTs: Storage batterics.

»

PRODUCTION TOOL & DIE CO., INC.,
Springfield, Mass.

PERsoNNEL: R. J. Gaudreau, Pres.

Propucrts: Tools.

PROGRESSIVE BRASS MANUFACTURING
CO. OF TULSA, 1702 E. 6th St., Tulsa,

Okla.
PErsoNNEL: N. A. Doolittle, Pres.
Propucts: Castings.

PROGRESSIVE WELDER CO.,

3050 E. Outer Dr., Detroit, Mich.
PErsoNNEL: F. H. Johnson, Pres.; L. M.
Benkert, Gen. Mgr.
Prooucts: Welding

) equipment;
equipment.

Piercing

PROTECTOSEAL CO.,

1920 S. Western Ave., Chicago, Ill.
PersonNEL: R. J. Anschicks, Pres.; H. W.
Barber, Treas.

Propucrs: Fill fittings.

PUMP ENGINEERING SERVICE CORP.,

12910 Taft Ave., Cleveland, O.
PERSONNEL: D. E. Gamble, Pres.
Probucrs: Pumps; Accessories.

PURE OIL CO.,

35 E. Wacker Dr., Chicago, Ill.
PERsoNNEL: C. B. Watson, Asst. to Pres.
Probucrs: Motor oils.

PUROLATOR PRODUCTS, INC.,
Newarl, N. J.

PERSONNEL: R. R, Layte, Exec. V. Pres.

Probucts: Fuel filters; Oil filters.

PYLE-NATIONAL CO.,

1334 N. Kostner Ave., Chicago, Ill.
PERSONNEL: J. A. Amos, Pres.
Probucrts: Lighting equipment.

PURENE MANUFACTURING co.,
560 Belmont Ave., Newark, N. J.

PERSONNEL: E. A. Clapp, Pres.

Propucrts: Fire extinguishers.
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Q

QUALITY ELECTRIC CO., LTD., 1235 E.
Olympic Blvd., Los Angeles, Calif.

PersoxnEL: J. O. Case, Pres.

Probucts: Motors; Assemblies; Dynamotors;

Switches.

QUIGLEY CO., INC.,

56 W. 45th St., New York, N. Y.
PersonNNEL: W. 8. Quigley, Pres.
Propucts: Refractory and insulating products.

R

RCA MANUFACTURING CO., INC.,
Camden, N. J. R
PERSONNEL: Meade Brunet, Mgr. Eng. Div.;
H. M. Hucke, Mgr. Aviation Scction. .
Propucts: Radio receivers; Transmitters; Di-
rection finders; Amplifiers; Antennas; Filters;
Microphones: Headphones; Test equipment.

R E F AIRCRAFT CORP,, Syosset, N. Y.
PERSONNEL: Lester E. Faust, Pres.; Raymond
H. Faust, Secy. & Treas.

Probucts: Welding; Sheetmetal parts; Tool
and die fabrication; Machined parts,

RADEL LEATHER MANUFACTURING CO.,
Wilson & Hyatt Ave., Newark, N. J.

PERSONNEL: Frank J. Radel.

Propucts: Upholstery leather.

RADIATOR SPECIALTY CO.,
Charlotte, N. C.
PersonnNgL: 1. D. Blumenthal, Pres.; H. F.
Meltsner, Sales Magr.
Probucts: Radiator service products.

RADIO RECEPTOR CO., INC.,

251 W. 19th St., New York, N. Y.
PERSONNEL: Ludwig Arnson, Pres.
Propucts: Transmitters.

RAMSEY ACCESSORIES MANUFACTUR-
ING CORP., 3693 Forest Park Blvd.,
St. Louis, Mo.

PERSONNEL: J. A. Ramsey, Pres.

PropucTts: Piston rings.

RANDALL GRAPHITE PRODUCTS CORP.,
609 W, Lake St., Chicago, Ill.

PERSONNEL: W. P. Thacher, Pres.

ProbucTts: Bearings.

RANDOLPH FINISHING PRODUCTS CO.,
Carlstadt, N. J.

PERSONNEL: W. G. Randolph, Pres.

ProbpucTs: Airplane dopes, primers, enamels.

RAYMOND MANUFACTURING CO., DIV.
ASSOCIATE SPRING CORP., Corry,

Pa.
PeErsoNNEL: E. W. Feldt, Gen. Mgr.
ProbpucTts: Coil springs; Flat springs; Forms;
Stampings.

READING BATTERIES, INC., Reading, Pa.
PeErSONNEL: D. R, Bomberger, Pres.
ProDpUCTS: Storage batteries.
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REDA MANUFACTURING CO.,
Chicopee, Mass.
Personxer: D. B. Gish, Pres.
Prooucts: Couplings; Unions; Machine prod-
ucts.

REPUBLIC AIRCRAFT PRODUCTS DIV.,
THE AVIATION CORP., 5914 Federal
Ave., Detroit, Mich.

PersonyeL: W, F. Wise, V. Pres.

Pronucts: Engine and propeller parts,

REPUBLIC STEEL CORP.,

Republic Bldg., Cleveland, O.
PersossieL: R. J. Wysor, Pres.; D. B. Gillies,
V. Pres.; W. W. Hancock, Scey.-Treas.
Probucts: Carbon and alloy steels;
Bars; Bolts; Nuts.

RESISTOFLEX CORP., Belleville, N. J.
PrrsonNiEL: Edgar S. Peierls, Pres.; Herman
E. Krebs, V. Pres.

Probucts: Fuel oil, hydraulic and instrument
hose assemblies.

Pipe;

REYNOLDS METALS CO., Federal Reserve
Bank Bldg., Richmond, Va.

PERsONNEL: R. 8. Reynolds, Pres.; J. L. Rey-

nolds, V. Pres.; I. P. Macauley, Sales Myr.;

R. 8. Reynolds, Jr., Treas.

ProbpucTts: Aluminum; Aluminum paint pig-

ments; Labels; Reflective metal insulation.

M. H. RHODES, INC.,

50 Bartholomew Ave., Hartford, Conn.
PErsoxNEL: M. H. Rhodes, Pres.
PronucTts: Switches; Timers.

RICHMOND RING CO., Souderton, Pa.
PersonNiEL: Edwin H. Burk, Mgr.
ProbnucTts: Piston rings.

RIEHLE TESTING MACHINE DIV., AMERI-
CAN MACHINE & METALS, INC., E.
Moline, Ill.

PERSONNEL: Alfred Sonntag, Ch. Eng.

PronucTs: Testing machines; Instruments.

ROBERTSON AIRCRAFT CORP., Lambert-
St. Louis Airport, Robertson, Mo.
PrersonNEL: Major Wm. B. Robertson, Pres.;
Norton Schuyler, V. Pres.; C. A. Bacon, Scey.

ProbucTts: Airplane parts.

H. H. ROBERTSON CO., 2400 Farmers Bank
Bldg., Pittsburgh, Pa.

PersonNeL: H. H. Robertson, Pres.; j. H.

Young, V. Pres.

ProbucTts: Ventilators; Metal for hangars.

ROCHESTER MANUFACTURING CO.,INC.,
Rochester, N. Y.

PERSONNEL: Wm. Mulcahy, Pres.

Prooucrs: Gauges.

ROCHESTER ROPES, INC., Jamaica, N. Y.
PERSONNEL: Wm. L. Rochester, Pres.
PropbucTts: Wire rope and strand; Cable and
fittings; Swaged terminals.

ROCKWOOD SPRINKLER CO.,

38 Harlow St., Worcester, Mass.
PERSONNEL: W. J. Carroll, Pres.
Probucts: Automatic sprinkler for airplane
hangars; Pressed metal fabrications.

RODDIS LUMBER & VENEER CO.,
Marshfield, Wisc.

PErSoNNEL: Hamilton Roddis, Pres.

Propucrts: Aircraft plywood.
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JOHN A. ROEBLING'S SONS CO.,

640 S. Broad St., Trenton, N. J.

Person~eL: W. A. Anderson, Pres.; C. G,
Williams, V. Pres.; C. R, Tyson, Scey.-Treas.;
E. C. Low, Sales Mgr.; L. H. Van Dike, Pur.
Dir.
Pronvcers: Control cord; Aircraft strand and
wire; Ferrules; Swaped terminals; Wire rope
and  Grommet slings; Electrical wires and
cables; Welding wire; Aircraft thimbles.

ROLOCK, INC., Southport, Conn.
Persox~iL: R, P. Welles, Pres.; L. A. Beadle,
V. Pres.

Provucts: Baskets; Crates; Screens; Trays;
Wire cloth,

ROMEC PUMP CO., .

345 E. Bridge St., Elyria, O. .
PERSoONNEL: P. E. Ryan, Pres.; W. L. Davis,
V. Pres. R
PropucTts: Pumps; Air compressors.

ROME-TURNEY RADIATOR CO.,
R

. Y.
. L. Lynch, Pres.
PronucTts: Radiators; Coils; Tubing.

ROUGH WEAR CLOTHING CO.,
93 Worth St., New York, N. Y.

PrrsoxxeL: I, Kirschenbaum, Pres.

Pronucts: Coats; Jackets.

RUCKSTELL BURKHARDT ENGINEERING
CO., 320 Security Bldg., Phoenix, Ariz.

PrrsosNEL: G, E. Ruckstell, Pres.; F. B, Pat-

terson, Scey.-Treas. )

Proovucrts: Auxiliary power engines.

RUEMELIN MANUFACTURING CO.,

3860 N. Palmer St., Milwaukee, Wisc.
PersonNEL: R. Ruemelin, Jr., Pres.
ProbucTs: Sand blast machinery and equip-
ment; Air dryers.

RUSSELL UNIFORM CO.,

1600 Broadway, New York, N. Y.
Persox~NEL: H. Zeimer, Mgr.
Probvucts: Uniforms.

JOSEPH T. RYERSON & SON, INC,,

16th & Rockwell Sts., Chicago, Ill.
PrrsonNeL: E. D, Graff, Pres.
Probucrs: Steel.

S

S A E STEELS, 1420 E. 47th St., Cleveland, O.
PrrsonNEL: A. B. Betz, Pres.
Pronucts: Alloy steel.

S K F INDUSTRIES, INC., Front St. & Erie
Ave., Philadelphia, Pa.

PersonNEL: W, L. Batt, Pres.

PropucTs: Ball and roller bearings.

SAFETEE GLASS CO.,

4717 Stenton Ave., Philadelphia, Pa.
PeErsoNNEL: R. A, Gibbs, Pres.
ProbucTts: Laminated glass.

SAL METAL PRODUCTS CO,, INC.,

26 Bleecker St., New York, N. Y.
PErRsSONNEL: Sam Goldman, Pres.
Propucts: Machining.
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SALTA CORP., VIRGINIA RUBATEX DIV.,
1 Exchange Pl., Jersey City, N. J.

PeErsoNNEL: W. L. Smith, Pres.

Prooucts: Rubber products.

SAYLOR-BEALL MANUFACTURING CO.,
1501 E. Philadelphia Ave., Detroit,
Mich.

PErsONNEL: Chas. S. Fisher, Gen. Myr.

Prooucts: Machined plane parts.

SAYLOR ELECTRIC PRODUCTS CORP.,
1014 Lynn St., Detroit, Mich.
PersonNEL: W. R. Saylor, V. Pres.
Probucts: Non-metallic tubing; Armored
tubing.
GEORGE SCHERR CO,, INC.,
128 Lafayette St., New York, N. Y.
Persox~EL: Geo. Scherr, Pres.
Provucts: Gauges; Micrometers.

SCHLEGEL MANUFACTURING CO.,

277 N. Goodman St., Rochester, N. Y.
PErsoxNEL: C. P. Schlegel, Pres.
ProoucTts: Welting; Weatherstripping; Bind-
ing.

A. SCHRADER'S SON DIV. OF SCOVILL
MANUFACTURING CO., INC., Brook-
lyn, N. Y.
lr:IERSONNEL: W. T. Hunter, V. Pres. & Gen.
gr.
Propucts: Tire valves and gauges.

SCHWARZENBACH HUBER CO.,

498 7th Ave., New York, N. Y.
PERSONNEL: Ernest Glaesel, Pres.
Propucrts: Silk flares and parachute cloth.

SCINTILLA MAGNETO DIV. OF BENDIX
AVIATION CORP., Sidney, N. Y.

PErsONNEL: H. Hanni, Gen. Mgr.; T. Z. Fagan,

Sales Magr.; A. Egli, Prod. Mgr.; A. Bekker,

Pur. Dir.

PropucTts: Magnetos; Spark plugs; Harness;

Switches; Fuel pumps.

SCULLY BROS., INC., 725 E. Washington
Blvd., Los Angeles, Calif.

PERSONNEL: W. R. Scully, Pres.

Propucrts: Leather products; Aviation helmets.

SEALED POWER CORP., Muskegon, Mich.
PERrsoNNEL: C. E. Johnson, Pres.
PropucTs: Piston rings; Cylinder sleeves;
Liners.
SEAMAN PAPER CO.,

222 W. Adams St., Chicago, IIl.
PeErsoNNEL: C. W. Sherman, Pres.
Propucts: Insulation,

SEAMLEX CO., INC.,

5-20 48th Ave., Long Island City, N. Y.
PERSONNEL: F. Jacobson, Pres.
Probpucrs: Flexible seamless tubing.

SEIDEN PREUMATIC TOOL CO.,

423 Barrett St., Jackson, Mich.
PERsoNNEL: Elmer J. Seiden, Pres.
Probpucts: Planishing hammers; Lubricators.

SEIDLITZ PAINT & VARNISH CO.,

18th & Garfield Sts., Kansas City, Mo.
PeErsonNEL: C. N. Seidlitz, Pres.
Propucrs: Finishes,
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SELECTAR MANUFACTURING CORP.,

30 W. 15th St., New York, N. Y.
PERsONNEL: W. A. Brunn, Pres.
PronucTts: Cable fittings; Connectors; Com-
munication equipment.

SELLSTROM MANUFACTURING CO.,
615 N. Aberdeen St., Chicago, 1li.

PrrsossieL: G. E. Scllstrom, Pres.

PronucTts: Goggles; Safety shields.

SEMON BACHE & CO.,

636 Greenwich St., New York, N. Y.
PersoNNEL: Joe Dreyfuss, Pres.
Propucers: All glass specialties.

SENSENICH BROS., Lititz, Pa. .
PrrsoNNEL: Harry M. Sensenich and Martin
M. Sensenich, Partners; Martin S. Erb, Pur.
Dir.

Pronucts: Wood propellers.

SERVICE RECORDER CO.,

1375 Euclid Ave., Cleveland, O.
PersoxxeL: H. R. Cool, Pres.
Pronucts: Time clock.

SERVICE STEEL CO.,

1435 Franklin St., Detroit, Mich.
PrrsosnNEL: C. M. Foster, R. S. Van Pelt, and
D. C. Van Pelt, Partners.

ProbucTts: Steel tubing.

SHAKEPROOF LOCK WASHER CO.,

2501 N. Kecler Ave., Chicago, Iil.
PeRrRSONNEL: Harold Byron Smith, Pres.
gi(_onucrs: Lock washers; Terminals; Screws;

ips.

SHAKESPEARE PRODUCTS CO., 261 E.
Kalamazoo Ave., Kalamazoo, Mich.

PErsONNEL: H. G. Shakespeare, Pres.

Probucts: Throttles; Lights; Pumps; Controls.

SHEFFIELD GAGE CORP., Dayton, O.
PersonNEL: C. H. Reynolds, Pres,
PropucTts: Gauges; Checking and measuring
instruments; Vibration frequency meters.

SHELL OIL CO., INC.,

50 W. 50th St., New York, N. Y.
PersoNNEL: R. T. Goodwin, Mgr.; M. Hamon,
Asst. Mgr.

PropucTs: Petroleum products.

SHERWIN-WILLIAMS CO., Cleveland, O.
PERSONNEL: W. J. Montgomery, Gen. Mgr.
Propucrts: Finishes.

SHINN DEVICES CO., Butler, Pa.
PeErsONNEL: B. H. Shinn, Pres. .
PropucTts: Wheels; Brakes; Accessories.

SHORE INSTRUMENT & MANUFACTUR-
ING CO., INC., 9025 Van Wyck Ave.,
Jamaica, N. Y.

PERSONNEL: W. F. Shore, Pres,

Propucts: Instruments.

SHULER AXLE CO., INC., Louisville, Ky.
PERSONNEL: J. P. Potter, Pres.
ProvucTts: Drop forgings; Axles; Brakes.

SHURE BROS., 225 W. Huron St., Chicago, Ill.
PerSONNEL; S. N. Shure, Gen. Mgr.; J. A.
Berman, Sales Mgr. .
Propucts: Microphones; Acoustic devices.
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SIEBENTHALER DIV, AIRCRAFT ACCES-
SORIES CORP., Fairfax Airport, Kan-
sas City, Mo.

PERsONNEL: Donald M. Stoner, Excc. Dir.,

John D. Williams, Pur. Myr.

Probucts: Radio tr: insmitting and receiving

equipment; Antennac;  Dircction  finders;

Measuring instruments; Propeller governor.

SIGMA INSTRUMENTS, INC.,

76-78 Freeport St., Boston, Mass.
PERSONNEL: S. B. Allen, Pres,
ProvucTts: Sensitive relays; Frequency relays;
Acoustic switches.

SIMMONDS AEROCESSORIES, INC.,

10 Rockefeller Plaza, New York, N. Y.
PersonNeL: W. R, Lnywrt Pres.; Robut T.
Leadbetter, Asst. to Gen. Mgr.; E. M, Dowd,
Sccy.

Provucts: Power plugs; Controls; Gauges;
Flooring; Precision parts and sub-assemblics.

SIMMONS MANUFACTURING CO.,
Ashland, O.

PErsoNNEL: C. F. Groth, Pres.

Propucrts: Machining.

SIMONDS SAW AND STEEL CO.,,

Fitchburg, Mass.
PrrsoNNEL: G. K. Simonds, Pres.
Provucrs: Saws; Files.

SINCLAIR REFINING CO.,

630 Fifth Ave., New York, N, Y.
PersonNeL: D. 8. Bixler, Asst. Myr.
Probucrts: Oil; Lubricants,

SKYVIEW CAMERA CO., Olmsted Falls, O.
PersoNNEL: D. Worster, Pres.
PropucTts: Aerial cameras.

SMITH WELDING EQUIPMENT CORP.,

2633-4th St. S. E., Minneapolis, Minn.
PersonNNEL: Elmer H. Smith, Pres,
Probucrs: Welding equipment,

SNAP-ON TOOLS CORP., Kenosha, Wisc.
PErsonNEL: J. Johnson, Pres.; R. Palmer,
V. Pres.

Provucts: Tools.

SNOW REMOVAL EQUIPMENT CO.,

400 Seventh St., San Francxsco, Calif.
PErsONNEL: Norris K. Davis, Pres.
Probvucts: Rotary snow plows

SOCONY-VACUUM OIL CO., INC.,

26 Broadway, New York, N. Y.
PersoNNeL: H. W. Lake, Mgr.
Probucrs: Gas; Oil.

SOLAR AIRCRAFT CO.,

1212 W. Juniper St., San Diego, Calif.
PersoNNEL: E. T, Price, Pres.; C. S. Marston,
V. Pres.; A, W. Briggs, Treas.

PRODUCTS: Exhaust mdmfolds Airplane parts
and accessories.

SOUTH BEND LATHE WORKS,

425 E. Madison St., South Bend, Ind.
PErsoNNEL: R. E, Frushour, Pres.
Probpucrs: Precision lathes.

SOUTHERN CALIFORNIA PLATING CO.,

4444 Sunset, Los Angeles, Calif.
PeRrRSONNEL: Leonard De Bell, Pres.
ProbucTts: Metal spinnings; Die castings; Plat-
ing.
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SPARKS-WITHINGTON CO., Jackson, Mich.
PrrsonNeL: W. J. Corbett, V. Pres.
Provucers: Horns; Sirens,

SPARTAN SCHOOL OF AERONAUTICS,
Tulsa, Okla.

PrrsonNEL: M. W, Balfour, Dir.

Pronucers: Radio transmitters and receivers.

SPAULDING FIBRE CO., INC.,

310 Wheeler St., Tonawanda, N. Y.
Personyer: R. H. Spaulding, Pres.
Pronucts: Fibre; Insulation,

SPECIAL MACHINE TOOL ENGINEERING
WORKS, INC., 254 Canal St., New
York, N. Y.

PrrsoNNEL:; Walter Silber, Pres.

PronvucTts: Preeision machine parts.

SPENCER THERMOSTAT CO.,

34 Forest St., Attleboro, Mass.
PersosNeL: V. (5. Vaughan, Myr,
Probpucts: Circuit breakers; Switches; Thermal
valves and controls.

SPERRY GYROSCOPE CO., INC., Manhat-
tan Bridge Plaza, Brooklyn, N. Y.
PrrsonNeL: R. E. Gillmor, Pres.; P. R, Bas-
sett, V. Pres.; R. B. Lea, ‘Sales \lgr, H. H.
I‘hompson Sccy.; James E. Webb, Treas,
Harris Hull, Pub. Dir.
Prooucts: Gyropxlot Radio direction finder
Directional gyro.

SPERRY PRODUCTS, INC.,

1505 Willow Ave., Hoboken, N. J.
Prrson~iL: J. B, Farwell, Pres.; E. AL Sperry,
V. Pres.; J. . Pcace, Jr., I\Igr Aviation Sales.
PRODUCI‘S Exactor hydrauhc control.

SPRIESCH TOOL AND MANUFACTURING

CO. ,IN ., 10 Howard St., Buffalo, N. Y,
PERSONY : J. Chencey, Pres.
Prouvu Airplanc  parts and
Arme \ment equipment,

assemblies;

SPRINGFIELD BRASS CO.,

821-827 W. Main St., Springfield, O.
PrrsoNNeL: William Kelley, Gen, Myr.
Provucrts: Aircraft fittings,

STANDARD AIRCRAFT PRODUCTS, INC.,
121 Franklin St., Dayton, O
PersoNNEL: R, N. Webster, Pres.
Propucts: Sheet metal products;
equipment; Precision machined parts.

Lighting

STANDARD FELT CO,,

29-115 So. Palm Ave Alhambra, Calif.
PersoNNEL: H. S. Cook, V. Pres
Provucts: Wool felt.

STANDARD MACHINERY CO., 351 Indiana
N. W., Grand Rapids, Mich.
Probucrts: Machine tools,

STANDARD MACHINERY CO.,
Mystic, Conn.

PersoNNEL: Norton C. Wheeler, Pres.

Probucrs: Plastic molding presses.

STANDARD OIL CO. OF CALIFORNIA,

225 Bush St., San Francisco, Calif.
PersonNNEL: R. I, Bradley, Mgr.
Probucts: Lubricants.
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STANDARD OIL CO., INC. OF KENTUCKY,
426 W. Bloom St., Louisville, Ky.

PERSONNEL: W. E. Smith, Pres.

ProbucTts: Gasolines; Lubricants; Industrial

Fuel and Greases; Tires; Batteries.

STANDARD OIL CO. (Ohio),

Midland Bldg., Cleveland, O.
PERSONNEL: W. T. Holliday, Pres.
PropucTts: Gasoline.

STANLEY WORKS, PRESSED METAL DI1V.,
New Britain, Conn.

PersoNNEL: C. F. Bennett, Pres.

ProbpucTts: Hardware; Metal stampings.

E. J. STANTON & SON,

Box 366, Vernon Sta., Los Angeles, Calif.
PersoNNEL: LeRoy H. Stanton, Pres.
ProbucTts: Propeller wood stock.

STATES CO.,

19 New Park Ave., Hartford, Conn.
PersoxNEL: E. C. Alden, Pres.
Propucts: Terminal blocks; Woven resistors.

STEEL-FORMING CORP., 1619 S. Alameda
Ave., Los Angeles, Calif.

PersonNNEL: L. T. Sepin, Pres.

Probucrts: Corrugated sheets; Cowling rings;

Cockpit tracks; Tubing.

STEEL PRODUCTS ENGINEERING CO.,
NC., Springfield, O.

PERSONNEL: J. E. McAdams, Pres. & Treas.;

S. L. Tatum, V. Pres.; I. W. Clark, Sccy.

PropucTts: Instruments.

STEWART IRON WORKS CO., INC.,
Box 1039, Cincinnati, O.
Propucts: Wire fences and gates,

M. C. STEWART, Arlington, Mass.
Probpucts: Weather instruments.

STONE PROPELLER CO., Wichita, Kans.
PERSONNEL: M. J. Stone, Pres.
ProbucTts: Propellers.

STREETER-AMET CO.,
4101 Ravenswood Ave., Chicago, Ill.
Propucts: Micrometer; Machined parts.

STRUTHERS DUNN, INC.,

1315 Cherry St., Philadelphia, Pa.
PERSONNEL: J. Struthers Dunn, Pres.
Propucts: Control equipment.

B. F. STURTEVANT CO., Hyde Park, Mass.
PROI_)UC.TS: Fans; Blowers; Aircraft heating and
ventilating systems.

SULLIVAN MACHINERY CO.,

Woodland Ave., Michigan City, Ind.
PErRSONNEL: F. W. Copeland, Pres.
Propucts: Compressors.

SUMMERILL TUBING CO., Bridgeport, Pa.
PrersonNEL: E. L. Parker, Pres.; R.R Lawson,
V. Pres.; Geo. E, Parker, Gen. Mgr.; C. W.
Johnson, Pur. Dir.

Propucrs: Seamless steel tubing.

SUNCOOK MILLS,

40 Worth St., New York, N. Y.
PERSONNEL: J. Linzee Weld, Pres.
Propucts: Fabric; Tapes.
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SUNDSTRAND MACHINE TOOL CO.,

2531-11th St., Rockford, Ill.
PersonNEL: H. L. Olson, Pres.
Probpucts: Machine tools.

SUNNEN PRODUCTS CO.,

7900 Manchester Ave., St. Louis, Mo.
PersonneL: Joe Sunnen, Pres.
PronucTts: Precision honing machines.

SUPERIOR TUBE CO., Norristown, Pa.
PrrsosneL: S. L. Gabel, Gen. Mgr.; R. H.
Gabel, V. Pres.; H. B. Brown, Jr., Sales Mgr.
Propucts: Tubing.

SWEDLOW AEROPLASTICS CORP.,

1505 Gardena Ave., Glendale, Calif.
PErsONNEL: Dave Swedlow, Pres.
Probucts: Windshields; Cockpit enclosures
Gun turrets; Lenses.

T

C. J. TAGLIABUE MANUFACTURING CO.,
Park & Nostrand Aves., Brooklyn, N. Y.

PeErsoNNEL: George A. Terhune, Adv, Mgr.

Probucts: Gages; Valves; Thermometers.

TALLMADGE CO.,

132 W. 14th St., New York, N. Y.
PersonNEL: D. B. Tallmadge, Pres.
Probucts: Upholstery; Carpeting; Headlin-
ings.

TANNEWITZ WORKS, 315 Front Ave., N. W.,
Grand Rapids, Mich.

PersonNeL: C. E. Tannewitz, Pres.

ProbucTts: Saws.

TAYLOR AIRPHONE PRODUCTS, INC.,
Hangar 15, Municipal Airport, Long
Beach, Calif.

PErsoNNEL: M. B. Taylor, Pres.; D. Helbig,

V. Pres.; J. M. Levy, Sccy.-Treas.

ProbucTts: Radio equipment.

TAYLOR FIBRE CO., Norristown, Pa.
PERSONNEL: John M. Taylor, Pres.; L. T.
McCloskey, V. Pres.

Probucts: Laminated plastics; Fibres.

TAYLOR WINFIELD CORP., Warren, Q.
PeErsONNEL: J. A. Anderson, Pres.; W. A,
Anderson, V. Pres.; N. H. Cobb, Secy.-Treas.;
S. M. Humphrey, Ch. Eng.

Proboucts: Electric welding machines.

TECHNICAL PLY-WOODS,

228 N. LaSalle St., Chicago, Ill.
PERSONNEL: James R. Fitzpatrick, Director.
Propucrts: Atrcraft plywood.

TECHNICAL PRODUCTS,

6670 Lexington Ave., Los Angeles, Calif.
PersonNEL: E. R. Chilcott, Pres. .
ProbucTts: Sound recording and airplane tim-
ing equipment.

TEICHER MANUFACTURING CORP.,
137th St. & 34th Ave., Flushing, N. Y.

PERSONNEL: A. A. Teicher, Pres.; G. B. Cluett,

V. Pres.; L. L. Wilke, Secy.

Probpucrts: Sheet metal parts.
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TELAUTOGRAPH CORP.,

16 W, 61st St., New York, N. Y.
PersoxxeL: W. F. Vich, Pres; Ward R.
Hickok, Sales Mgr. .

Propucrs: Instantancous written message com-
munication service.

TELEVISO PRODUCTS, INC.,

2400 N. Sheffield Ave., Chicago, Iil.
PeErsoNNEL: H. D. Von Jenef, V. Pres.; J. B.
Atkinson, Gen. Mgr.

Probucts: Vibration instruments; Radio equip-
ment.

TEMPLETON, KENLY & CO.,

1020 S. Central Ave., Chicago, Ill.
PeErsonNEL: J. B. Templeton, Pres.
ProbucTts: Simplex jacks.

TENNESSEE AIRCRAFT INSTITUTE, INC.,

126 10th Ave. S., Nashville, Tenn.
PersoxNEL: L. E. Reisner, Pres.; R. Funk,
V. Pres.; W. R. Hendrix, Sccy.-Treas.
Provucts: Cowls; Flaps; Tanks.

TENNESSEE EASTMAN CORP,,
Kingsport, Tenn.
PERSONNEL: P. S. Wilcox, Pres.; J. C. White,
V. Pres.; M. K. Robinson, Scey.; J. C. Stone,
reas.

Propucts: Cellulose acetate; Plastics; Rayon.

TEXAS COMPANY,

133 E. 42nd St., New York, N. Y.
PersSONNEL: Aubrey Keif, Mgr.
PropucTs: Gasoline; Qil,

THOMAS & BETTS CO.,

36 Butter St., Elizabeth, N. J.
PERSONNEL: G. C. Thomas, Jr., Pres.
Probucts: Wire terminals; Bonding jumpers.

THOMAS MASON CO., INC.,

Sunnyside Ave., Stamford, Conn.
PersonNgL: Thomas F. Mason, Pres.; M. A.
Wick, Jr., V. Pres.

PropucTts: Moulded plastic products.

THOMAS WIRE & SPRING co., INC,,
1006-14 Clinton St., Hoboken, N. J.

PERSONNEL: F. C. Thomas, Pres.

PropucTs: Springs for aircraft engines,

THOMPSON GRINDER CO., Springfield, O.
PERSONNEL: W. G. Baldenhofer, V. Pres.
ProbucTts: Grinding machines.

HENRY G. THOMPSON & SON COo.,

277 Chapel St., New Haven, Conn.
PERSONNEL: D. W. Northup, Pres.
PropucTs: Profile saws; Hack saw and metal
cutting band saw blades.

THOMPSON PRODUCTS, INC.,

2196 Clarkwood Rd., Cleveland, O.
PersonnNEL: F. C. Crawford, Pres.; L. M.
Clegg, V. Pres.; J. D. Wright, Secy.

Propucts: Valves; Precision parts for aircraft
engines.

J. H. THORP & CO., INC.,

250 Park Ave., New York, N. Y.
PERSONNEL: G. A. Bomann, Pres.
Propucrts: Upholstery.

TIDE WATER ASSOCIATED OIL CO.,,
17 Battery Place, New York, N. Y.

PERSONNEL: Wm. F. Humphrey, Pres.; J. P.

Edwards, Excc. Secy.
ProbucTs: Petroleum products.
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TIETZMANN ENGINEERING CO.,
1043 Highland Ave., Dayton, O.

Persoxnxer: Charles Tietzmann, Pres.

Propucrts: Dies; Jigs; Gages; Fixtures.

TIMBER ENGINEERING CO., 1337 Connecti-
cut Ave., N. W., Washington, D. C.

PersoxNeL: H. G. Uhl, Sccy. . .

Probucts: Timber connectors; Termite shields.

TIMKEN ROLLER BEARING CO.,
Canton, O.
PERSON.\{IISI,: \'V. E. Umstattd, Pres.; L. M.
Klinedinst, V. Pres. .
Probucts: Roller bearings; Tubing.

TINGLEY RELIANCE RUBBER CORP.,
903 Ross St., Rahway, N. J.

PersoNNEL: Wm. Rand, Gen. Mgr.

Propucts: Roller bearings; Tubing.

TINIUS OLSEN TESTING MACHINE CO.,
500 N. 12th St., Philadelphia, Pa.
PersosNeEL: T. Y. Olsen, Pres.; J. F. Sutton,

Seey. ) . L.
Probucts: Testing machines; Precision meas-
uring instruments.

MAN PRODUCTS, INC.,
TINNEZ%% Fulton Rd., Cleveland, O.
PersonNEL: A. H. Tinnerman, Pres,; G. A.
Tinnerman, V. Pres.; A, T. Buttriss, Secy.
Propucts: Nuts; Clips.

INC.
TITAN&}?&S & Elmwood_Aves., Union, N. J.
PerSONNEL: E. G. Davis, Pres.; T. A. J. Ward,
V. Pres.; Catherine Dunn, Secy.
PropucTts: Dopes; Primers; Surfacers; Lac-
quers and thinners.

EX METAL HOSE CO.,
TITEF%OO Frelinghuysen Ave., Newark, N. J.
PersonneL: C. W. Fletcher, Pres.; Elbert
E. Husted, V. Pres.; P. L. Procter, Secy.-Treas.
PropucTts: Radio shiclded ignition harnesses;
Flexible metal fuel lines,

. TOMAN & CO. .
E.T 2621 W. 215,t Pl., Chicago, Ill. .
PersonNEL: E. Toman, Pres.; W. H. Wright,
Se " cas. . .
%;CgD‘l;I(‘ZX::;‘: Castings; Special tools; Jigs; Dies.

GTON CO.
TOlegeld St., Ton!ington, Conn.
PersonNEL: F. T. Case, Sales Mgr.
ProbucTs: Needle roller and ball bearings.

OTOR CO.
TOWMO S E, 152nd St., Cleveland, O.
PERSONNEL: L. M. Sears, Pres.
PropucTs: Lift trucks and tractors.

CO., La Crosse, Wisc.
glElRASlgENEL:,R. H. Am_iéregg, Ch. Eng.
PropucTs: Coils; Heating specialties.

ITTER EQUIPMENT MFG. CO.,
TRAN?IIETKC., 130 Cedar St., New York, N. Y.
PersoNNEL: M. B. Kahn, Pres. o
ProbucTs; Radio transmitter and receiving
apparatus; Ground equipment.

TRANSUE & WILLIAMS STEEL FORGING
CORP., Alliance, O.

PERSONNEL: J. R. Gorman, Pres.

Probucts: Drop forgings.
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TRIANGLE PARACHUTE CO.,

1143 Harrisoa Ave., Cincinnati, O.
PersonNEL: C. L. Moclcke, Gen. Mgr.
Propucts: Parachutes.

TRIMM MANUFACTURING CO., LTD.,
1770 W. Berteau, Chicago, 1Il.

PErSONNEL: Chas. A. Bottorff, Gen. Mgr.

Propucrs: Headsets; Phone plugs.

TRIPLETT ELECTRICAL INSTRUMENT
CO., Harmon Rd., Bluffton, O.

PersonNEL: R. L. Triplett, Pres.

Pronucts: Indicating instruments.

TROY TOOL & GAGE CO.,

5736-12th St., Detroit, Mich.
PersonNNEL: E. M. Douglas, Gen. Mgr.
ProbucTs: Precision gages.

W.W. & C. F. TUCKER, INC.,

618 Capitol Ave., Hartford, Conn.
PersonNgL: H. B. Tucker, Pres.
Probpucrs: Oil cups; Oil hole covers,

TUNGSTEN ELECTRIC CORP.,
540-39th St., Union City, N. J.

PErsoNNEL: J. A. Storrs, Sales Mgr.

Probucrts: Carbide blanks and tools.

TURBO ENGINEERING CORP.,

143 Liberty St., New York, N. Y.
PERsoNNEL: G. D. Besler, Pres.
Propucrts: Superchargers.

TURCO PRODUCTS, INC., P. O. Box 2049,
Terminal Annex, Los Angeles, Calif.

PERSCNNEL: S. Thornbury, Pres.; Ray
Sanders, Gen. Mgr

Propucts: Cleaning ind Metal Processing
Compounds

TUTHILL SPRING CO.,

760 Polk St., Chicago, Ill.
PErsonNNEL: H. T. Moore Pres.
ProoucTs: Tail skid springs.

TWIN CITY TOOL CO., 1511-15 Lowry Ave.
N., Minneapolis, Minn.

PERSONNEL:S. J. Leba and J. J. Leba Partners.

PropucTs: Stampings.

U

UNIFORM HOOD LACE CO.,

1609 College Ave., Indianapolis, Ind.
PERSONNEL: James L. Anthony, Pres.
PropucTs: Webbings; Cotton belting.

UNILOY ACCESSORIES CORP,,

Lancaster, N. Y.
PERSONNEL: Earle M. Scott, Pres.; G. E. Scott,
Secy.; R. D. Pollock, Treas.
Propucts: Tail wheel assemblies; Aluminum
alloy castings.

UNION DRAWN STEEL DIV., REPUBLIC
STEEL CORP., Harsh Ave., S. E.,
Massillon, O.

PERSONNEL: R. J. Wysor, Pres.

PropucTts: Shaftings.

UNION MANUFACTURING CO.,

New Britain, Conn.
PersoNNEL: C. S. Neumann, Pres.
PropucTs: Lathe and drill chucks; Hoists;
Castings.

DIRECTORY SECTION

UNION OIL CO. OF CALIFORNIA,

617 W. 7th St., Los Angeles, Calif.
PErsoNNEL: Reese H. Taylor, Pres.; W. L.
Stewart, Jr., V. Pres.; W. R. Edwards, Secy.;
H. W. Sanders, Treas.

PronbucTts: Petroleum products.

UNION SPECIAL MACHINE CO.,
400 N. Franklin St., Chicago, Ill.
PropnucTts: Industrial sewing machines.

UNITED AIRCRAFT PRODUCTS, INC.,

480 Huffman Ave., Dayton, O.
PersonNeL: H. L. Bill, Pres.; R, év Dykeman,
W. W. Cowan, V., Pres.; John Shotwell, Treas.;
F. E. Crist, Sccy.; E. A. Enderle, Pur, Dir.
Proboucts: Oil temperature regulators; Fuel
pumps and systems; Solenoids; Strainers;
Valves; Assemblies.

UNITED AIRCRAFT PRODUCTS, INC.,
2929 Santa Fe Ave., Los Angeles, Calif.

PrrsonNNEL: F. W. Wilkins, Gen. Mgr.

Prooucrts: Hydraulic struts; Valves; Cylinders.

UNITED-CARR FASTENER CORP.,

31 Ames St., Cambridge, Mass.
PERSONNEL: Sinclair Wecks, Pres.
Propucts: Fasteners; Nuts; Screws; Stamp-
ings; Plastics; Radio parts.

UNITED LUBRICANT CO.,

2890 E. 83rd St., Cleveland, O.
PERSONNEL: I, C. Moore, Pres. & Treas.
PropucTs: Lubricants; Compounds.

UNITED PRECISION PRODUCTS CO.,

4618 W. Huron St., Chicago, Ill.
PERSONNEL: N. W. Redmer, Pres,
Propucts: Gages.

UNITED STATES ELECTRICAL TOOL CO.,

2488-96 W. 6th St., Cincinnati, O.
PERSONNEL: Geo. E. Smith, Sales Mgr.
Propucts: Drills; Refacers; Grinding equip-
ment; Polishers.

UNITED STATES GAUGE CO.,

44 Beaver St., New York, N. Y.
PERSONNEL: J. W. Place, Pres.
PropucTs: Pressure and vacuum gauges; Dial
thermometers; Instruments.

U.S. HAMMERED PISTON RING CO.,INC.,
Stirling, N. J.

PERSONNEL: B. J. ‘Wenzel, Pres.

PropucTs: Piston rings.

U. S. PLYWOOD CORP,,

616 W. 46th St., New York, N. Y.
PERSONNEL: L. Ottinger, Pres.
Propucts: Plywood; Glue.

UNITED TRANSFORMER CORP,,

150 Varick St., New York, N. Y,
PerRsONNEL: I. A. Mitchell, Pres.
PropucTs: Transformers; Reactors; Voltage
regulators; Filters; Rectifiers,

UNIVERSAL MICROPHONE CO., LTD.,
Inglewood, Calif.

PERSONNEL: James R. Fouch, Pres,

Propbucts: Microphones,
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VALENTINE & CO., INC,,

11 E. 36th St., New York, N. Y.
PeErsoNNEL: T. J. Campbell, Pres.
Propucts: Dopes; Finishes.

VARD MECHANICAL LABORATORY, 2961
E. Colorado St., Pasadena, Calif.

PERsSONNEL: Vard B. Wallace.

PropucTts: Drafting machines; Scales; Optical

instruments.

VASCOLOY-RAMET CORP., N. Chicago, Ill.
PersoNNEL: R. J. Aitchison, Pres.
PropucTs: Cutting tools; Dies; Resisting parts.

VEEDER-ROOT, INC.,

Garden & Sargeant Sts., Hartford, Conn.
PErRsoNNEL: G, H. Anthony, Pres.; J. H. Chap-
lin, V. Pres.

PropucTts: Counters; Tachometers.

VELLUMOID CO.,

54 Rockdale St., Worcester, Mass.
PERSONNEL: R. B. Stanley, Pres.
Propucts: Sheet packings; Non-metallic
gaskets.
VICKERS, INC.,

1400 Oakman Blvd., Detroit, Mich.
PersonNEL: H. F. Vickers, Pres.
Propucts: Hydraulic equipment.

VICTOR MANUFACTURING & GASKET

CO., 5750 Roosevelt Rd., Chicago, Ill.
PeErsoNNEL: J. H. Victor, Pres.
Propucts: Millboard; Gaskets; Oil seals;
Grease retainers; Sheet packings.
VIMALERT CO., LTD.,

807 Garfield Ave., Jersey City, N. J.
PERSONNEL: Robert Cuse, Pres.; B. J. Flynn,

V. Pres.; H. A. Schaufelberger, Treas.; H.
Shapiro, Secy.
Probucts: Overhauling and rebuilding of

engines.

VINCO CORP., 9111
Detroit, Mich.
PERSONNEL: J. J. Osplack, Pres.

Probucts: Gages; Gears; Special machinery.

Schaefer Highway,

VOGES MANUFACTURING CO., INC.

99th St., Ozone Park, N. Y.
PERSONNEL: F. Voges, Pres,
Probucts: Plastic materials;
Machined parts.

Fuel gauges;

w

PAUL G. WAGNER CO., 2965 E. Washington
Blvd., Los Angeles, Calif.

PERSONNEL: Paul G. Wagner.

Propucts: Hydraulic units; Tools.

WAILES DOVE-HERMISTON CORP.,
Westfield, N. J.

PERSONNEL: Linden Stuart, Pres.

ProbucTs: Protective coatings.

DIRECTORY SECTION

WALKER MANUFACTURING CO. OF WIS-

CONSIN, Racine, Wisc.
PrrsonNEL: W. H. Walker, V. Pres.
Probuc Automotive mufflers;
pipes; Tail pipes.

Exhaust

WALLACE SUPPLIES MANUFACTURING
EIO., 1310-12 Diversey Parkway, Chicago,

PersonxEL: E. Metterhausen, Pres.
PropucTts: Collector rings; Exhaust bends;
Ring mulffs.

WALWORTH CO.,

60 E. 42nd St., New York, N. Y.
PersoxNeL: W. B. Holton, Jr., Pres.
Propucts: Valves; Fittings; Pipe; Tools.

WARD LEONARD ELECTRIC CO.,
31 South St., Mt. Vernon, N. Y

PrrsoxNEeL: L. Kebler, Pres.

ProbucTts: Electric control devices.

WARMAN STEEL CASTING CO., .
6100 S. Boyle Ave., Los Angeles, Calif.
Propucts: Alloy and carbon steel castings.

WASHINGTON AIRCRAFT & TRANSPORT

CORP,, Boeing Field, Seattle, Wash.
PErsoxNEL: A. Elliott Merrill, Pres.
Propucrts: Airplane skiis.

WASHINGTON INSTITUTE OF TECH-
NOLOGY, 806 McLachlen Bldg., Wash-
ington, D. C.

PeRrsoNNEL: Col. Sidney F. Mashbir, Pres.;

E. L. Reilly, Secy.; M. P. Bradshaw, Treas.

Propbucts: Phase meters; Radio sondes; An-

tenna arrays.

WAYNE CHEMICAL PRODUCTS CO.,
Detroit, Mich.

PersonNEL: E. G. Behr, Pres.

Propucts: Lubricants; Coatings.

WEATHERHEAD CO.,

300 E. 131st St., Cleveland, O.
PErsoNNEL: A. J. Weatherhead, Jr.; John R,
Cox, V. Pres.; John Reavis, Secy.; Earle Fer-
guson, Treas.; H. Church, Sales Mgr.; R. C.
Reichelderfer, Pur. Dir.; William Jefferson,
Pers. Dir. .
Propucts: Valves; Cylinders; Aluminum fit-
tings; Flexible hoses.

WELLINGTON SEARS CO.,

65 Worth St., New York, N. Y.
PersonNiL: H. L. Bailey, Pres.
ProbucTs: Balloon Fabrics; Airplane cloth.

A. H. WELLS & CO., INC., Waterbury, Conn.
PERSONNEL: Geo. H. Wells, Gen. Mgr.
Propucts: Tubing.

WESLEY LACQUER CO.,

93-95 Fourth St., Brooklyn, N, Y.
PERSONNEL: F. J. Wesley. .
Probpucts: Dopes; Enamels; Welding cement.

WESTERN AERONAUTICAL SUPPLY MAN-
UFACTURING CO., 1727 Standard
Ave., Glendale, Calif,

PErSONNEL: W. Bayer, V. Pres.

Propucts: Bolts, Pins; Turnbuckles; Cable
ends.
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WESTERN ELECTRIC CO., INC.,

195 Broadway, New York, N. Y.
PersonnNEL: F. R. Lack, Mgr.; H. N. Willets,
Asst. Sales Mgr.; F. C. McMullen, Aviation
Sales.

PropucTs: Radio equipment; Transmitters;
(Illcccivcrs; Microphones; Transformers; Con-
ensers,

WESTERN FELT WORKS,

4029-4117 Ogden Ave., Chicago, Iil.
PersonNgL: H. Faurot, Pres.; W. $. Faurot,
Treas.; J. A. Hessler, Sccy.

Propucrts: Synthetic rubber parts.

WESTERN FORGE AND TOOL WORKS,
209 Jefferson St., Oakland, Calif.
PersonNEL: G. J. Kruse, Sr. and G. J. Kruse,

Jr., Co-Partners.
Probucrts: Forgings,

WESTERN MACHINE CO.,

121 N. Broadway St., Milwaukece, Wisc.
PersoxNEL: W. E. Beckmann, Pres.
ProbucTts: Screw machine products.

WESTINGHOUSE ELECTRIC & MANU-
FACTURING CO., E. Pittsburgh, Pa.
PrrsoNNEL: G. H. Bucher, Pres.; Ralph Kelly,
V. Pres.; C. B. Stainback, Sales Mgr.; G. E.
Pendray, Pub. Dir.
Propucrs: Instruments; Fuel valves; Radio
equipment; Battery equipment; Dynamotors;
Generators; Other electrical products.

WHEELCO INSTRUMENTS CO.,

2001 S. Halsted St., Chicago, “I11
PersonneL: L. W. Wheeler, Pres.; R. A.
Schoenfeld, V. Pres.; G. A. Wheeler, Sccy.-

reas.
Propucts: Remote controls.

WHEELER REFLECTOR CO.,

275 Congress St., Boston, Mass.
PERSONNEL: G. J. Henry, Pres.
Propucrts: Lighting equipment.

S. 8. WHITE DENTAL MANUFACTURING
CO., INDUSTRIAL DIV., 10 E. 40th
St., New York, N. Y.

PERSONNEL: Geo. T. Latimer, Sales Mgr.

Probucrs: Flexible shafts and casings.

WICHITA WIRE PRODUCTS CO.,
624 E. Harry, Wichita, Kans.
PrrsoNnNEL: D. E. Varner.

Probucts: Wire springs and panels; Window
guards.

WICKWIRE SPENCER STEEL CO.,
500 Fifth Ave., New York, N. Y.

PERSONNEL: J. D, Stites, Mgr.

ProbpucTs: Propeller blades.

WIEDEMANN MACHINE CO.,

1815 Sedgley Ave., Philadelphia, Pa.
PERSONNEL: Otto IF. Wiedemann, Pres.
Probucts: Turret punch presses.

WIL-X-M’F'G CORP.,

29 Ryerson St., Brooklyn, New York.
PERSONNEL: Robt. L. Harrison, V. Pres.
Probucrs: Fire extinguishers.

WILBER & SON,

545 Mission St., San Francisco, Calif.

PerRsSONNEL: B. M. Wilber.
Propucrts: Canvas covers; Life preservers.

DIRECTORY SECTION

WILCOX-RICH DIV. OF EATON MANU-
FACTURING CO., 9771 French Rd.,
Detroit, Mich.

Probucts: Engine parts.

WILKENING MANUFACTURING CO.,
2000 S. 71st St., Philadelphia, Pa.

PErsoNNEL: F. W. Wilkening, Pres.

ProbucTs: Piston rings; Packings.

WILLARD STORAGE BATTERY CO.,
Cleveland, O.

PersonNEiL: C. E. Murray, V. Pres.

Propucts: Storage batterices,

WILLIS & GEIGER, INC.,

45 W. 27th St., New York, N. Y.
PersonNeL: P, P. Geiger, V. Pres.
Propucts: Aviation apparel.

WILLSON PRODUCTS, INC., Second, Wash-

ington & Thorn Sts., Reading, Pa.
PeErsoNNEL: T. A. Willson, V. Pres.
Provucts: Goggles; Respirators; Gas masks;
Helmets,

WITTEK MANUFACTURING CO.,

4305 W. 24th Pl., Chicago, Ill.
PrRSONNEL: B. A, Tetzlaff, Pres.
Probnucts: Hose clamps.

WOLVERINE TUBE CO.,

1411 Central Ave., Detroit, Mich.
PersonNNEL: H. J. Hooks, Pres.
Propucts: Tubing; Fabrications,

WOODWARD GOVERNOR CO.,

Rockford, Ill.
PErsoNNEL: E. E. Woodward, Pres.; W. T.
Woodward, V. Pres.; I. C. Martin, Secey.-
Treas.; H. W. Thorell, Sales Mgr.; L. Powel-
son, Pers. Dir.
Propucts: Governor for pitch propellers.

WORCESTER PRESSED STEEL CO.,

100 Barber Ave., Worcester, Mass.
PERSONNEL: J. W. Higgins, Pres. .
ProoucTts: Stampings; Propeller domes; Wing
ribs.

WORCESTER STAMPED METAL CO.,

9 Hunt St., Worcester, Mass.
PersonnNEL: F. E. Billings, Pres.
Pronucts: Stampings.

WROUGHT WASHER MANUFACTURING
CO., 2193 S. Bay St., Milwaukee, Wisc.

PersonNNEL: F, C. Doepke, Pres. '

PropbucTts: Washers; Plugs; Stampings.

WYLER WATCH CORP.,

9 Rockefeller Plaza, New York, N. Y.
PERSONNEL: Alfred Wyler, Pres.
PropucTts: Chronograph; étop watches.

Y-Z

L. A. YOUNG SPRING & WIRE CORP.,
9200 Russell St., Detroit, Mich.

PersonNNEL: T. D. Stewart, Gen. Mgr,

Propucrts: Springs; Stampings.
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UNITED
AIRCRAFT PRODUCTS, INC.

DAYTON, OHIO. LOS ANGELES, CAL.

Oil Temperature Regulators, Fuel

Pumps & Valves, Oil Dilution &

Gun Type Solenoids, Tab Controls,

Dial & Handles, Bomb Racks, Hy-

draulic Struts, Valves & Actuating
Cylinders.

Contractors to U. S. Army and Navy.

St. Louis Aircraft Corporation
SUBSIDIARY OF THE
St. Louis Car Company
8000 NORTH BROADWAY
St. Louis, Mo.

*

Builders of
MILITARY and COMMERCIAL AIRPLANES

AIRCRAFT APPURTENANCES AND SUPPLIES
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YOUNG RADIATOR CO.,

709 S. Marquette St., Racine, Wisc.
PersonneL: F. M. Young, Pres. o
ProbpucTs: Radiators; Coolers; Air condition-
ing.

CARL ZEISS, INC.,
485 Fifth Ave., New York, N. Y.

Propucts: Aerial cameras; Lensces;
mstruments.

Optical

DEALERS, DISTRIBUTORS
AND EXPORTERS

EDWIN D. ALLMENDINGER,
15 Moore St., New York, N. Y.

AMERICAN EASTERN CORP.,
630 Fifth Ave., New York, N. Y.

AVIATION EQUIPMENT & EXPORT, INC.,
25 Beaver St., New York, N. Y.

CHARLES H. BABB CO., Grand Central Air
Terminal, Glendale, Calif.

BAKER STEEL & TUBE CO.,
955 S. Alameda St., Los Angeles, Calif.

BENDIX EXPORT DIV. OF BENDIX AVIA-
TION CORP., 30 Rockefeller Plaza,
New York, N. Y.

CALIFORNIA PANEL & VENEER CO.,
955 Alameda St., Los Angeles, Calif.

DIRECTORY SECTION

CAMPBELL HARDWARE & SUPPLY CO.,
108 First Ave., So., Seattle, Wash.

CHINA AIRMOTIVE CO.,
444 Madison Ave., New York, N. Y.

CURTISS EXPORTS DIV. OF CURTISS-
RIGHT CORP., 30 Rockefeller
Plaza New York, N. Y.

GENERAL AIRCRAFT CORP.,
South Lowell, Mass.

GILLIES AVAITION CORP.,
Bethpage, N. Y.

INTERCONTINENT CORPORATION,
30 Rockefeller Plaza, New York, N. Y.

J. V. W. CORPORATION,
1100 Raymond Blvd., Newark, N. J.

MIRANDA BROTHERS, INC.,
6 East 45th St., New York, N. Y.

NORTHWEST AIR SERVICE, INC.,
Boeing Field, Seattle, Wash.

STANDARD AIRCRAFT EQUIPMENT CO.,
Roosevelt Field, Mineola, N. Y.

TRI-AMERICAN AIRCRAFT CORP.,
Graybar Bldg., New York, N. Y

UNITED AIRCRAFT EXPORT DIV. OF
UNITED AIRCRAFT CORP., E. Hart-
ford, Conn.

0. J. WHITNEY, INC.,
9 Rockefeller Plaza, New York, N. Y.
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AERONAUTICAL CHAMBER OF COMMERCE
OF AMERICA, INC.

Shoreham Building 30 Rockefeller Plaza
Washington, D. C, New York

Officers for 1941
John H. Jouett

............................................................. President
Glenn L. Martin. ... . Vice President
LR Grumman. ... Vice President
Gl JONeS. oo Vice President
Howard Mingos. ........ ... .. ... . . ......Vice President
Richard H. Depew, Jr..... ... . Secretary
Irving H. Taylor... ... ... . . R . Asst, Secretary
Frank J. Walsh, ... Treasurer
Harrison Brand, Jr.. ... .. ... Asst. Treasurer
Executive Committee for 1941
Clayton J. Brukner. ....... ... .. ... ... . ... ... ‘T'he Waco Aircraft Company
A T.Burton. ... North American Aviation, Inc.
Joseph T, Hartson.................... .. ... ... .. ....... ‘The Glenn L. Martin Company
PoW. Hewlett. . ... . . Vultee Aircraft, Inc.
LoVoKerbero....... .. 0 .Lockheed Aircraft Corporation
L.D.Lyman.................... ... ... ... . ... ... United Aircraft Corporation
Charles Marcus............... .. ... .. . ... ... ... Bendix Aviation Corporation
Thomas A. Morgan. . ........ ... . . . . . e Sperry Corporation
James P. Murray. ........ ... ... ... Boeing Aircraft Company
Fred R.Neely......... .. .. . . . .. . . . . . . ... .. ... ... Bell Aircraft Corporation
John M. Rogers............... ... .. .. ................. Douglas Aircraft Company, Inc.
JoA.B.Smith. ... Curtiss-Wright Corporation
J. Carlton Ward, Jr..... ... ... . .. ... ... .. ... Fairchild Engine & Airplane Corp.
H.E. Weihmiller.. ... . 0 Consolidated Aircraft Corporation
Board of Governors for 1941
Walter Hl. Beech. . .......... ... .. ... ... Beech Aircraft Corporation
William Brinckerhoff. ... ... .. Private Fliers Association
Clay‘ton Yo Brukner. .. ... The Waco Aircraft Company
A.T.Burton,........ . North American Aviation, Inc.
Reed M. Chambers. . ... .. [~ oot U. S. Aviation Underwriters, Inc.
William A. Forbes.... ... . 0  lcciiioiiieiiimiom Platt-Forbes, Inc.
Richard Goldsmith. .. . . .. .. T The B. G. Corporation
M. B. Gordon, ... ... .. | [l Wright Aeronautical Corporation
L. R. Grumman ............................. Grumman Aircraft Engineering Corporation
W. D. Guthrlc.......4_.A.,.,A.......A.A“......A................RoosevcltField,Inc.
Joseph T. Martson.... " T The Glenn L. Martin Company
PoW. Hewlett, . et T Vultee Aircraft, Inc.
C.S.Jones..... .. 000 it Casey Jones School of Aeronautics
John H. Jouett.. .. " .........Aeronautical Chamber of Commerce of America, Inc.
W. W. Kellett. .. .~~~ 0 e e Republic Aviation Corporation
L. V. Kerber,,,. . . 000t Lockheed Aircraft Corporation
H.W.Lake.. . ... 000 [/ iriiiiooeeciiiiioiiiiiiiieR Socony-Vacuum Corporation
Charles L. Lawrance. ... .. . 000 Lawrance Engineering & Research Corporation
Albert I. Lodwick. .., ..~ 0 [ 1 Lakeland School of Aeronautics
L.D.Lyman....... .. """ Hamilton Standard Propellers Div. United Aircraft Corporation
Charles Marcus..... .00 0 T Eclipse Aviation Div. Bendix Aviation Corporation
Thomas A, Morgan, .| |||/ [/ / 1o mrEeE AVEEOE Sperry Gyroscope Company, Inc.
James P. Murray. ... . [ [ 17iiiiiiiiioiiiniiiiitRENS Boeing Aircraft Company
Fred R, Neely. /... 0 0 st Bell Aircraft Corporation
John M. Rogers. ... .. .. ... . /[ /oo Douglas Aircraft Company, Inc.
JoA.B. Smith, ..., Curtiss Airplane Div. Curtiss-Wright Corporation
J. Story Smith... . e e Jacobs Aircraft Engine Company
Frank Tichenor...... . 1 "'/ ' iiirrrrereieeeeeen Aero Digest Publishing Corporation
T. E. Tillinghast. . ...~ /' Pratt & Whitney Div. United Aircraft Corporation
J. Carlton Ward, Jr.... . ./ /oSl Fairchild Engine & Airplane Corporation
1\1. \I)‘;/ VV\(/e_igmlller ...................................... Consolidated Aircraft Corporation

....................................... Continental Motors Corporation
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Staff of the Chamber

John Tl Jouett. L o e e et President
Howard Mingos. . .............. Vice President and Manager, Public Relations Department
Harrison Brand, Jr......... .. ..............Asst. Treasurer and Assistant to the President
Irving H. Taylor .. ... ... ... .Asst. Secretary and Manager, Trade Development Department
Jack T Gray. ..o e Manager, Technical Department
Vincent Ford. ... .. . .. . .. Manager, Special Projects Department

MANUFACTURERS AIRCRAFT ASSOCIATION, INC.

30 Rockefeller Plaza, New York

Officers
1941
S, S Bradley. ..o e Chairman of the Board
F. H. Russell. . oo President
Robert E. Gross. ... . .. . e Vice President
J. H. Kindelberger. . . ... ... .. . Vice President
John M. Rogers. ... . . e Vice President
William E. Valk. .. Vice President
E. B Wilson. .o e Vice President
James P NMummay . Secretary
C. . Brukner. . i Treasurer
John A. Sanborn. ... ... ... ... .. ... ... Asst. Treas., Asst. Secy., and General Manager
Directors
S. S o Bradley. . ..o e Chairman of the Board
Clayton J. Brukner. ... ... ... ... . i Waco Aircraft Company
Chas. H. Chatfield.......... ... ... ....ccoiiiiiiinio.. United Aircraft Corporation
Edgar N. Gott......... . . ... .. .. ... Consolidated Aircraft Corporation
Jos. T. Hartson. ... .. ... .. . .. .. i The Glenn L. Martin Company
James P. Murray. . ... ... . .. Boeing Aircraft Company
John M. Rogers....... ... . ... ... ... i Douglas Aircraft Company, Inc.
FoHL RUSsElL. oL e President
Leland R. Taylor. .. ... ... ... North American Aviation, Inc.
William E. Valk. . ... e Curtiss-\Wright Corporation
S WL VOOThES. . o . Lockheed Aircraft Corporation
R.P.Whitman. . ... . . . . e Bell Aircraft Corporation

AIR TRANSPORT ASSOCIATION OF AMERICA

135 South LaSalle St., Chicago, IlL

Officers
President. ... . . Edgar S. Gorrell
Vice President. . ... ... . e Robert F. Six
Secretary and TTeasUICr. ... v ur sttt oee e et ar ettt e aaans Fowler W. Barker
Directors
T. E. Braniff W. A. Patterson
Jack Frye E. V. Rickenbacker
C. Bedell Monro C. E. Woolman

C. R. Smith
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INSTITUTE OF THE AERONAUTICAL SCIENCES

1505 RCA Building West, 30 Rockefeller Plaza, New York
Officers for 1941

President. ... ... ... . Frank W. Caldwell

Vice President. . ... ... ... .. .. ... . .. ... ... . . William A. M. Burden
Vice President. . ........ .. ... ... ... .. .. . ... ... . . ... .Charles H. Colvin

Vice President... .. ... ... .. ... Hall L. Hibbard

Vice President. .. ... ... ... ... ... ... .. .. ... o ....Philip G. Johnson
Executive Vice President. . . ... ... ... ... Lester D. Garduer

ECaSUICT. .ottt et Grover Locening
SeCretary.... ... o C. E. Sinclair
Council Members for 1941

Ralph 8. Damon Raymond Haskell R. D. MacCart
Luis de Florez W. Wallace Kellett Charles Marcus
Richard Goldsmith Bruce G. Leighton Arthur Nutt

Leroy R. Grumman Albert I. Lodwick Elmer A. Sperry, Jr.

NATIONAL AERONAUTIC ASSOCIATION OF U. §. A,

Willard Hotel, Washington, D. C.

United States Representative of Federation Aeronautique Internationale
Governing Body for Sporting Aviation in the United States

] Officers

President. ..... .. ... Gill Robb Wilson
Vice President..... ... ... . . Harry K. Coffey
V!ce Pres!dent ..................................................... William R. Enyart
Vice President...... ... ... . . . T e Max C. Fleischman
Treasurer

........................................................ William P. Redding
..................................... G. deFreest Larner

Board of Directors
Thomas H. Beck

Edgar S. Gorrell A. I Lodwick
Charles Boettcher, 11 Harry F. Guggenheim Merrill C. Meigs
W. W. Brinckerhoff Carl Hinton A. H. Near
F. C. Crawford John H. Jouett Thomas Fortune Ryan, III
{,\lrthgr ES-]?udley Henry King W. G. Skelly
‘loyd E. Evans Frankli . . frank Tichenor
Frank W. Fuller, Jr. nklin K. Lane, Jr I

James E. Webb

ATRCRAFT OWNERS AND PILOTS ASSOCIATION
Office of President

eotresident. . ... 1424 Walnut Street, Philadelphia, Pa.
Service Office............. ... ... ... .. . . Transportation Building, Chicago, Ill.
President i

I e, C. Townsend Ludington
\Shce It’resulent ...................................................... Philip T. Sharples
Tecre ALY oo Alfred L. Wolf

TCASUTET.. ..o, Laurence P. Sharples
Executl_ve gonsultant ......................... Gill Robb Wilson

xecutive Secretary. ... ... ... . . ooooooroorrrorirrrrns . 2
Executive Assistant.... ... .. ... .., . . 0o oorooooororririons i FAR

.................................................. Lawrence Lawver
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SOCIETY OF AUTOMOTIVE ENGINEERS, INC.
29 West 30th Street, New York

Aeronautic Officials for 1941

President. . . .. A. T. Colwell
Vice President (Rep. Aircraft Engrg.). ... . . . et Mac Short
Vice President (Rep. Aircraft-Iingine Engrg.). ... . i i G. W. Lewis
Vice President (Rep. Diesel-Engine Engrg.) . . e L. C. Lichty
Secretary and General Manager. ... ... . it John A. C. Warner
The Council
A. T. Colwell, President R. S. Reed, Vice Iresident
Mac Short, Vice President Murray Fahnestock, Councilor
G. W, Lewis, Vice President J. B. Fisher, Councilor
L.. C. Lichty, Vice President A. M. Wolf, Councilor
J. B. Macauley, Jr., Vice President D. A. Fales, Councilor
K. M. Wise, Vice President I. O. Mathews, Councilor
J. R. IHughes, Vice President N. C. Millman, Councilor
K. 8. Chapman, Vice President David Beecroft, Treasurer
Chauncey \W. Smith, Vice President  W. J. Davidson, Past President (1939)
‘I'. L.. Preble, Vice President Arthur Nutt, Past President (190)
Aeronautic Committees
Alrcraft Commitlee. ...ttt ittt icn i iansenanainaes Mac Short, Chairman
Aircraft-IEngine Committee. ... ..ottt i ie it a e G. W. Lewis, Chairman
Standards Committee
Aeronautics Division. ...t i e e Arthur Nutt, Chairman
Aircraft Engine Subdivision. .......... . . v Val Cronstedt, Chairman
Alircraft Access. & Equip. Subdiv.. ................. William Littlewood, Chairman
Aircraft-Engine Propeller Subdiv........... ... ... ... ... Erle Martin, Chairman
Aircraft Materials & Processes Coordinating Subdiv........J. B. Johnson, Chairman
Aircraft-Engine Materials & Processes Committee. ... .. B. Clements, Chairman
Airframes Materials & Processes Committee. . ..... .. L. D. Bonham, Chairman
Research Committee
Aircraft-Ingine Lubricants Committee. ......... ... vvnn.. G. K. Brower, Chairman

THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS
29 W. 39th Street, New York

Aviation Division, Executive Committee

Chairman. . ... Chas. H. Dolan
Seeretary. . ... James M. Clark

E. E. Aldrin R. F. Gagg
John E. Younger

SOARING SOCIETY OF AMERICA, INC,
Address: Earl R. Southee, Roosevelt Field, Garden City, N. Y.

Pl_’esident_ ................................................... Comdr. Ralph S. Barnaby
Vice President. .. ... ., J. Shelley Charles
Vice President...........ooo Robert Stanley
Secretary...............ooooo Floyd Sweet
Treasurer................. . ..., Chester J. Decker
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INDUSTRY’S LIGHTEST STRUCTURAL METAL

Dowmetal* Available in sll commercial forms

Castings:
Sand, Die, Permanent Mold
Extrusions:
Angles, [-Beams, Channels,
Tees, Zees, Special Sections,
Tubes, Rectangular, Round,
Square & Hex Bars

Forgings and Forging Stock
Plate, Sheet and Strip

Magnesium:
ingot (3 and 17 Ibs.)
Sticks (1, 1/2, 174 1b.) for
metallurgical purposes.

DOWMETAL @ Magnesium Alloys

THE DOW CHEMICAL COMPANY
Midland, Michigan

Branch Sales Offices: New York City, St. Louis, Chicago, San
Francisco, Los Angeles, Seattle,

*Trade Mark Reg. U. S. Pat. OH.

ECLIPSE AVIATION
Division of Bendix Aviation Corp.
Bendix, N. J.

Starters, Generators, Radio Power
Equipment, Hydraulic and Air
Pumps, Deicer Equipment and Mis-
cellaneous Aircraft Accessory
Equipment.

UNILOY ACCESSORIES CORP,
LANCASTER, NEW YORK
Designers and Manufacturers

of
Special Aircraft Accessories
and
Special Alrcraft Equipment
Tailwheel Assemblies
Hangar Space Savers
Aluminum-Alloy Castings
Catalog Furnished on Request

This is the
23rd Annual Edition
of the
AIRCRATFT YEAR BOOK

The Standard Reference
Work on
American Aeronautics

Buy in quantities
--for employees
—for customers
—for students
Write us for prices in
quantity lots
Aeronautical Chamber of
Commerce of America, Inc.

30 Rockefeller Plaza
New York
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U. S. AIR CORPS, WAR DEPARTMENT
Washington, D. C.

Henry L. Stimson, Secretary of War
Robert W, Patterson, Undersecretary of War
Robert Lovett, Asst. Secretary of War for Air

Office of the Chief of Air Corps

Chicf of Air Corps . ............... .....................Muajor General George H. Brett
Chief, Plans Division........ ... .. ... ... .. .. .......... Brig. General Carl AL Spaatz
Chief, Training & Operations Division. . ................. Brig. General Davenport Johnson
Chief, Materiel Division. ... .. . ... .. .. ... ... Brig. General Oliver P. Echols

Chief, Inspection Division. ... ... ... . .. . ... ... .. .. Brig. General Herbert AL Dargue

Colonels—George E. Stratemeyer, Robert C. Candee, William I Volandt, Asa N. Duncan,
Donald Wilson, Robert Olds, Oliver S, Ferson, Alfred L. Lyon, Frank M. Kennedy.

General Headquarters Air Force

Chief, GHOQAIPFOrce. .. o Lt. General Delos C. Emmons
Chief of Staff, G H Q Air Force. . ............................ Brig. General C. W, Russell

Colonels—R. P. Cousins, Robert Walsh, E. L. Naiden, Hume Peabody, S. AL Black.

OFFICE OF PRODUCTION MANAGEMENT

Social Security Bldg., Washington, D, C.

William S, Knudsen. ... ... Director General
Sidney ;Iillmzm ............................................... Associate Director Genera
J.D.Biggers. ... Director of Production Division
W.LoBatto ..o Deputy Director of Production Division
E. F ._]ohnson_. ...................................... Chief, Aircraft, Ordnance and Tools
;\Icmll C Meigs ..o o Chief of Aircraft Section
T. P. Wright o000 Assistant Chief of Aircraft Section
Major K. M. Powers. ........... ... . . . . . .. . ... Chief of Engincering Unit
DroALE. Lombard, Jr........ . Chicf of Production Planning Unit
H. I‘{. Boyer ............................................ Chief of Manufacturing Unit
C. I?-ﬁtryku ................................... Standardization Engineering Specialist
E. S: Taylor. .o o Standardization Engineering Specialist
Ié. E. Palmer. ... Standardization Ingineering Specialist
Kendall Perking. ... ... T \irplane Program
C.N.Nyden.... . . 0 [ [ [ rrooioooioooiooo Scheduling Allocation
R.E. Lees...ooo oo Production Analysis
A.O. Pierrot. ..o Foreign Contracts
Ho A Shaffer. oo 0 Light Planes and Engines
F. WoAyers.....ooo U Machine Tools and Facilities

FEDERAL COMMUNICATIONS COMMISSION
Washington, D. C.
Commissioners
James Lawrence Fly, Chairman
T. J. Slowie, Secretary  T. A. M. Craven

Norman S. Case Frederick I. Thompson
George Henry Payne Paul A. Walker

P
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BUREAU OF AERONAUTICS, U. S. NAVY
Washington, 1. C.

IFrank Knox, Secretary of the Navy
James V. Forrestal, Under Secretary of the Navy
Ralph Bard, Assistant Secretary of the Navy

Officers on Duty in Washington, D. C.

Chiefof Bureau. ... ... o i i e Rear Admiral J. H. Towers
Assistant Chiel of Bureau. ... . . . o e Captain M. A. Mitscher
Captains. ....coovuenannn.. E. A. Cobey (SC), S. M. Kraus, I. M. McQuiston (USNR),
H. C. Richardson, D. C. Ramsey, C. E. Rosendahl, W. W. Webster.
Commanders.................. C. Adams (MC), J. J. Ballentine, C. M. Bolster, W. F.

Boone, R. Botta, J. L. Callan (USNR), T. S. Combs, L. de Florez (USNR), W. S. Dichl,
A. K. Doylc, C. T. Durgin, D. S. F Lhrncy R. E. Farnsworth, A. P. Flagg, P. E. Gl”e;pl(,
(USNR), G. R. Henderson, F. B. Kauffman, E. Liljencrantz (MC) (USNR), T. C.
Lonnquest, J. B. Lynch (USNR), F. W. McMahon, J. E. Ostrander, S. E. Peck, J. R
Poppen (MC), A. 1. Price, A. M. Pride, W. A. Read (USNR), L. B. Richardson, V. H
Schaeffer, M. F. Schocffel, F. P. Sherman, L. C. Stevens, H. Wick.
Lieutenant Commanders. ...... W. M. Beakley, B. L. Braun, J. A. Buchanan (USNR), W. F.
Clarkson (USNR), W. E. Cleaves, E. W. Clexton, E. B. Cole (USNR), J. G. Crommelin,
B. B. Dowell, W. A, Evans, R. L. Farrelly (USNR), D. V. Gallery, J. W. Geppert (USNR),
J. F. Grcensladc D. D. Gurley (USNR), C. G. Halpine, M. P. Ilanson (USNR), D. Harris,
R. S. Hatcher, C. J. Hubbard (USNR), J. J. Ide (USNR), D. P. Johnson, L. W. Johnson,
J. M. Lane,D N. Logan, W. H. Miller (USNR), H. B. Miller, R. O. Minter, J B. Moss,
E. O. McDonnell (USNR), G. Norton (USNR), A. C. Olney, H. T. Orville, J. B. Pearson,
F. W. Priestman (USNR), S. C. Ring, J. S. Russell, J. J. Shea (US\TR) H. N Slater
(USNR), C. W. Smith, S. B. Spangler, P. T. Stonemetz (USNR), J. E. Sullivan (USNR),
F. C. Sutton (USNR), J B. Taylor (USNR), J. I. Taylor, W. D. Thomas, R. Wanamaker
(USNR) ¥. E. Weed (USNR), M. W. Wellborn (USNR), A. . thelock B. W. Wright.
U. S. Marine Corps. . .......... Colonel R. J. Mitchell; Licut. Col. H. C. \Ll]or Majors
C. C. Jerome, C. R. Freeman; Captains I'. C. Croft, ‘A. C. Koonce, J. B. Neill (USMCR),
R. H. Rhoads, R. D. Salmon, F. H. Schwable; Licutenant S. R. Williamson.

Naval Air Stations in Commission

Alameda, Calif.. .. ... .. e Capt. F. R. McCrary
Anacostia, D. C.. ... . . Comdr. O. B. Hardison
Banana River, Fla.. ... .. .. . . . Lt. Comdr. Waldo Tullsen
Cape May, N. J.......... ... e ... Comdr. S. W, Callaway
Coco Solo, C. Z........... P ... Comdr. C. W. Wieber
Corpus Christi, Tex.... . .. ... e Capt. A. D. Bernhard
Guantanamo, Cuba........... .. ... .. Comdr. G. L. Compo
Jacksonville, Fla.. ... .. S ..................Capt. C. P. Mason
Kaneohe Bay, T. I1.. .. e Comdr. H. M. Martin
Key West, Fla... ... ... .. . Lt. Comdr. J. H. McKay
Lakehurst, N. J.. ... Comdr. George . Mills
Miami, Fla............ .. . ... .. ... B Comdr. Gerald F. Bogan
Norfolk, Va.. . ... e Capt. Chas. A. Pownall
Pearl Harbor, T. T1...... . .. . ... . e Comdr. J. M. Shoemaker
Pensacola, Fla.. .. ... .. Capt. A. C. Read
San Diego, Calif.. ... . . .. . . . . e Capt. E. L. Gunther
San Juan, P.R..... ... ... . . ... ... .. CaptVCGrlﬁin
San Pedro, Calif.. . ... ... . . . ... . ... Lt Comdr E. C. Peterson
Seattle, Wash.. ... . . e Capt. Ralph F. Wood
Sitka, Alaska... ... .. e Comdr. J. R. Tate
Tongue Point, Oregon......ouovnt it Lt. Comdr. G. H. Hasselman

Naval Air Stations Under Construction

Johnston Island Palmyra Island
Kodiak, Alaska Quonset Point, R, L.
Midway Island Unalaska, Alaska

Wake Island
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Naval Reserve Aviation Bases
Anacostia, D. Coo L e Lt. Comdr. T. U. Sisson
Atlanta, Ga.. ... o Lt. Comdr. C. D. Williams, Jr., USNR
Boston, Mass.. ... ... .. e Lt. Comdr. R. W. Ruble
Brooklyn, N. X ... . Lt. Comdr. D. F. Smith
Chicago, Il.... ... Lt. Comdr. R. K. Gaines
Dallas, Tex..... ... ... . . Licut. IHarry Sartoris, A-O, USNR
Detroit, Mich.. ... . Lt. Comdr. R. C. Young
Kansas City, Kans.. .. .. ... . e e e e Lt. Comdr. W. B. Ault
Long Beach, Calif.. ... ... . ... ... ... Comdr. Thomas A. Gray
Miami, Fla.. ... .. L.t. Comdr. K. B. Salisbury, USNR
Minneapolis, Minn.. .. ... ... - Lt. Comdr. Henry C. Doan
New Orleans, La.. ... ... i Lieut. Freeman Cutter, USNR
Oakland, Calif.. .. ... . ... .. . . .. . . . Lt. Comdr. R. L. Johnson
Philadelphia, Pa... ... .. ... . . . Lt. Comdr. W. H. Gardner
Seattle, Wash.. ... ... .. . e [.t. Comdr. B. B. Smith, USNR
St LoUis, MO, . ottt e Lieut. J. K. Averill
U. S. Marine Corps Aviation
First Marine Aircraft Group, Quantico, Va.. .. ... i Lt. Col. Field Harris
Second Marine Aircraft Group, San Diego, Calif.. .. .......... .. .. Lt Col. L. G. Merritt
Scouting Squadron Three, St. Thomas, Virgin Islands. ... ... ... .. L.t. Col. F. O. Rogers
Naval Aircraft Factory
Philadelphia, Pa............. e e e Capt. E. M. Pace
Major Aviation Commands Afloat
Commander Aircraft Battle Force. .. oovvneiieiiiiii i Vice Admiral W. F. Halsey
Commander Aircraft Atlantic Fleet. .. ...t Rear Admiral A. B. Cook
Commander Aircraft Asiatic Fleet. ... ..o oot Comdr. F. D. Wagner
Commanding Officers of Aircraft Carriers
U. S S SARATOGA . ... e it Capt. A. H. Douglas
U, S S LEXINGTON. ottt ittt et i Capt. F. C. Sherman
U.S.S.RANGER. . ... e Capt. A. E. Montgomery
U. S S YORKTOWN . .. e Capt. E. Buckmaster
U.S.S. ENTERPRISE. ... .. . i Capt. George D. Murray
U. S S WAS P Capt. J. W. Reeves
POST OFFICE DEPARTMENT AIR MAIL SERVICE
Washington, D. C.
Postmaster General......oueue e overoeemaa i -Frank C. Walker
Second Assistant Postmaster General. ... ... o L Smith W. Purdum
Deputy Second Assistant Postmaster General. ... ... oo oL James W. Cole
Domestic Air Mail Service:
SUPETINEENAEIL. o o o v v vt ver e e e Roy M. Martin
Assistant Superintendent. ... ... e Charles M. Knoble
Assistant Superintendent, New York, N. Y. (Acting)........... ... ... .. W. H. Nichols
Assistant Superintendent, Chicago, Tll.. ......... ... ... ... .. . J. A. Cruickshank
Assistant Superintendent, Atlanta, Ga.. ... B. H. Lockett
Assistant Superintendent, Fort Worth, Tex.. . .............. ... ... A. C. Hodges
Assistant Superintendent, San Francisco, Calif............. ... . ... . . A. 0. Willoughby
U. S. Foreign Air Mail Service:
Director, International Postal Service............. ... ... ........... John E. Lamiell

Assistant Director, International Postal Service........ ... ... .. .. George H. Grayson
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NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS

Headquarters, Navy Building, Washington, D. C.

Laboratories, Langley Field, Va.; Moffett Field, Calif.

Created by act of Congress approved March 3, 1913, for the supervision and direction of
the scientific study of the problems of flight. Its membership was increased to 15 by act ap-
proved March 2, 1939. The members are appointed by the President, and serve as such without

compensation,

Vannevar Bush, Sc.D., Chairman, Carnegic
Institution, Washington, D. C.

George J. Mead, Sc.D., Vice Chairman, West
Hartford, Connecticut.

Charles G. Abbot, Sc.D., Secretary, Smith-
sonian Institution.

Henry H. Arnold, Major General, United
States Army, Chicf of Air Corps, War De-
partment.

George H. Brett, Major General, United
States Army, Assistant Chief of Air Corps,
War Department.

Lyman J. Briggs, Ph.D., Director, National
Bureau of Standards.

Robert E. Doherty, M.S., Cuarnegic Institute
of Technology, Pittshurgh, Pa.

Brigadier General Donald H. Connolly, Ad-
ministrator, Civil Aeronautics Authority.
Robert H. Hinckley, A.B., Assistant Secretary

of Commerce.

Jerome C. Hunsaker, Sc.D., Massachusetts
Institute of Technology, Cambridge, Mass.

Sydney M. Kraus, Captain, United States
Navy, Bureau of Aeronautics, Navy De-
partment.

Francis W. Reichelderfer, Sc.D., Chief,
United States Weather Bureau.

John H. Towers, Rear Admiral, United States
Navy, Chief, Bureau of Aeronautics, Navy
Department.

IEdward Warner, Sc.D., Washington, D. C.

Orville Wright, Sc.1)., Dayton, Ohio.

George W. Lewis, Sc.D., Director of Aeronau-
tical Research.

S. Paul Johnston, B.S., Coordinator of Re-
search.

John I, Victory, LL.M., Secretary.
Tdward 1. Chamberlin, Assistant Secretary.

Henry J. E. Reid, Engineer-in-Charge, Langley Memorial Aeronautical Laboratory,
Langley Field, Va.

Smith J. DeFrance, Engineer-in-Charge, Ames Aeronautical Laboratory
Moflett Field, California.

BUREAU OF FOREIGN AND DOMESTIC COMMERCE
U. S. DEPARTMENT OF COMMERCE

Washington, D. C.

Jesse H. Jones, Secretary of Commerce
Wayne C. Taylor, Under Secretary of Commerce
Carroll Wilson, Director, Bureau of Foreign and Domestic Commerce

Motive Products Division

Chief

............................ Paul R. Mattix

Note:—In August 1940 the name of the Automotive-Aecronautics Trade Division was

changed to Motive Products Division,
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U. S. DEPARTMENT OF COMMERCE
CIVIL AERONAUTICS ADMINISTRATION
Washington, D. C.

Jesse H. Jones, Secretary of Commerce
Wayne C. Taylor, Under Secretary of Commerce
Robert . Hinckley, Asst. Secretary of Commerce

Departmental
Administrator of Civil Aeronautics........ ... ... . ... .. ... ... ..... Donald H. Connolly
Assistant Administrator........ . ... ... . . Charles I. Stanton
Executive Officer. . ... ... .. A. E. Stockburger
Director of Compliance. ... . . Richard E. Elwell
Director of Federal Alrways. ..o Thomas B. Bourne
Director of Inspection.......... .. ... ... e A. S. Koch
Director of Airport Development. .. ... .. N A. B. McMullen
Director of Civilian Pilot Training. ... ... .. . . . .. ... Grove Webster
Director of Information and Statistics. ... ... .. R Roscoe Wright
Aeronautical Medical Director........ ... .. ... ... . .. .. .. ... William R. Stovall
Field
Director of Regional Offices. ......... . . o i Howard F. Rough
Regional Manager, Region 1, New York, N. Y........... ... ... ... ... ... John E. Sommers
Regional Manager, Region 2, Atlanta, Ga................................. R. C. Copeland
Regional Manager, Region 3, Chicago, Ill.. . .......................... ... Harold R. Neely
Regional Manager, Region 4, Fort Worth, Tex.. . .......... .. ... ... .. ... L. C. Elliott
Regional Manager, Region 5, Kansas City, Mo...................... ... ... Leonard Jurden
Regional Manager, Region 6, Los Angeles, Calif........... ... ... ... ... ... J. S. Marriott
Regional Manager, Region 7, Seattle, Wash............... ... .. ... .. ... R. D. Bedinger
Superintendent of Airways, Anchorage, Alaska.......... ... ... ... ... ..... M. C. Hoppin
CIVIL AERONAUTICS BOARD
Harllee Branch. ... ... i i i i i st et et Chairman
Edward P. Warner. . ... ..o e Vice Chairman
Oswald Ryan. ... .. o e Member
G. Grant Mason, Jr.. . .. e Member
George P. BaKker. .. ... . e Member
Thomas G. Early . . ... . Secretary
L. Welch Pogue. ... ... General Counsel
R. W. Stough...... .. .. . Director, IEconomic Bureau
Jerome Lederer. .. ... ... . . Director, Safety Bureau
Safety Bureau Branch Offices
Allen P. Bourdon. . ... ... i Investigator in Charge, New York
William E. Butters. ... ... . .. . Air Safety Investigator, New York
Harold G. Crowley. ...................... Air Safety Investigator, La Guardia Field, N. Y.
Paul V. Burwell. . ....... ... ... .. ... ... ..... Air Safety Investigator, College Park, Md.
James E. Peyton. ........ ... .. .. .. Investigator in Charge, Atlanta, Ga.
George Gay. ... Investigator in Charge, Chicago, Ill.
Perry Hodgden. . ....... ... ... . ... ... ... .. . . .. .. ... Air Safety Investigator, Chicago, Il
E.N.Townsend............ ... .. ... ... ........ Air Safety Investigator, Detroit, Mich.
Ralph AL Reed....... ... .. ... .. ... . .......... Investigator in Charge, Fort Worth, Tex.
Raymond P. Parshall. . . ... ... ... ........... Investigator in Charge, Kansas City, Mo.
James H. Douglas.............................. Air Safety Investigator, Kansas City, Mo.
Warren C. Carey............................ Investigator in Charge, Santa Monica, Calif.
E.R. Mitchell............ . ... ... .......... Air Safety Investigator, Santa Monica, Calif.
Phil C. Salzman........ ... .. .. ... ... ... ... ... Air Safety Investigator, Oakland, Calif.

............................... Investigator in Charge, Seattle, Wash.
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CONGRESSIONAL COMMITTEES INTERESTED IN AVIATION

Standing Committees of the 77th Congress, first ~ession, 1g.41

Carter Glass

Kenneth McKellar
Carl Hayden

Elmer Thomas

James IF. Byrnes
Millard E. Tydings
Richard B. Russell
Alva B. Adams

Pat McCarran

John H. Overton
John H. Bankhead, 2d
Joseph C. O’Mahoney

Burton K. Wheeler
Ellison D. Smith
Robert F. Wagner
Alben W. Barkley
Homer T. Bone
Harry S. Truman
Charles O. Andrews
Edwin C. Johnson
H. H. Schwartz
Lister Hill

Tom Stewart

Robert R. Reynolds
Elbert D. Thomas
Edwin C. Johnson
Josh Lee

H. H. Schwartz
Lister Hill

Sheridan Downey
Harry S. Truman
Mon C. Wallgren

David 1. Walsh
Millard E. Tydings
Ellison D. Smith
Richard B. Russell
Homer T. Bone
Harry Flood Byrd
Peter G. Gerry
Charles O. Andrews
Guy M. Gillette

Kenneth McKellar
Carl Hayden

Josiah W. Bailey
William J. Bulow
Joseph C. O’Mahoney
James E. Murray
Dennis Chavez

Allen J. Ellender
William H. Smathers
James M. Mead

Senate
Appropriations

(D) Harry S, Truman

(n) Theodore Francis Green
(nN) Francis Maloney

(1) Dennis Chavez

(1) Gerald P. Nyc

(D) Styles Bridges

(D) Henry Cabot Lodge, Jr.
(D) Rufus C. Holman
(D) Chan Gurney

() C. Wayland Brook=
(1) Wallace . White, Jr.
()
Interstate Commerce

(D) D. Worth Clark

() Ernest W, Mclarland
() James M. Tunnell
() Wallace 1. White, Jr.
(D) Warren R. Austin
(1)) Charles W, Tobey
(D) Clyde M. Reed

(D) Chan Guraey

(1) C. Wayland Brooks
() Henrik Shipstead

(n)

Military Affairs

(D) Harley M. Kilgore
(D) Albert B. Chandler
() Warren R. Austin
(N) Styles Bridges

(D) Chan Gurney

(1)) Rufus C. Holman

(D) John Thomas

(D) Henry Cabot Lodge, Jr.
(D)

Naval Affairs

(D) Allen J. Lllender

(D) Scott W. Lucas

(D) James M. Tunnell
(D) James J. Davis

(D) Hiram W. Johnson
(D) W. Warren Barbour
(D) Alexander Wiley

(D) Ralph O. Brewster
D)

Post Offices and Post Roads

(D) Pat McCarran

(D) Sheridan Downey

(D) Abe Murdock

(D) James J. Davis

D) Clyde M. Reed

(D) John Thomas

(D) Hugh A. Butler

(D) William Langer

(D) Raymond E. Willis
(D)

(D)

(R)

(D)

(R)
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CONGRESSIONAL COMMITTEES INTERESTED IN AVIATION

Ldward T. Taylor
Clarence Cannon
Clifton A. Woodrum
Louis Ludlow
Malcolm C. Tarver
Jed Johnson

J. Buell Snyder
Emmet O’Neal
George W. Johnson
James G. Scrugham
James M. Fitzpatrick
Louis C. Rabaut
David D. Terry
John M. Houston
Joe Starnes

Ross A. Collins
Charles H. Leavy
Joseph E. Casey
John H. Kerr
George H. Mahon

Clarence I, Lea
Robert Crosser
Alfred L. Bulwinkle
Virgil Chapman
William P. Cole, Jr.
Edward A. Kelly
Herron Pearson
Lyle H. Boren
Martin J. Kennedy
Charles L. South
James P. McGranery
Donald L. O’Toole
Luther Patrick

Andrew J. May

R. Ewing Thomason
Dow W. Harter
Charles I. Faddis
Andrew Edmiston
Edwin M. Schaefer
J. Joseph Smith
Matthew J. Merritt
John M. Costello
Overton Brooks
John J. Sparkman
Paul J. Kilday

Carl T. Durham

Carl Vinson

Patrick Henry Drewry
Leonard W. Schuetz
William H. Sutphin
Joseph B, Shannon
Warren G. Magnuson
Lyndon B. Johnson

(Continued)
House of Representatives
Appropriations
(D) Harry R. Sheppard
(D) Butler B. Hare
(D) Harry P. Beam
(D) Albert Thomas
(D) Vincent F. Harrington
(D) John Taber
(D) Richard B. Wigglesworth
(D) W. P. Lambertson
(D) D. Lane Powers
(D) J. William Ditter
(D) Albert E, Carter
[§8))] Robert F, Rich
(D) Charles A. Plumley
(D) Everett M. Dirksen
(D) Albert J. Engel
(D) Karl Stefan
(D) Francis H. Case
(D) Frank B. Kecefe
D) Noble J. Johnson
D) Robert F. Jones
Interstate and Foreign Commerce
(D) Rudolph G. Tenerowicz
(D) Jared Y. Sanders, Jr.
(D) Charles A. Wolverton
(D) Pehr G. Holmes
(D) B. Carroll Reece
(D) James W. Wadsworth
(D) Charles A. Halleck
D) Oscar Youngdahl
(D) Carl Hinshaw
(D) Clarence J. Brown
(D) Richard M. Simpson
(D) George A. Paddock
(D)
Military Affairs
(D) Clifford Davis
(D) Anthony J. Dimond
(D) Walter G. Andrews
(D) Dewey Short
(D) Leslie C. Arends
(D) Charles R, Clason
(D) Albert G. Rutherford
(D) J. Parnell Thomas
(D) Paul W. Shafer
(D) Thomas E. Martin
(D) Charles H, Elston
(D) FForest A. Harness
(D) Samuel W. King
Naval Affairs
(D) William S. Jacobsen
(D) Michael J. Bradley
D) Beverly M. Vincent
(D) Colgate W. Darden, Jr.
D) Ed. V. Izac
(D) ‘Thomas A. Flaherty

Lansdale G. Sasscer
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Lawrence E. Imhoff
James J. Heffernan
Anthony J. Dimond
Melvin J. Maas
James W. Mott

W. Sterling Cole
George J. Bates
William E. Hess

Milton A. Romjue
Thomas G. Burch
Martin L. Sweeney
Arthur W. Mitchell
B. Frank Whelchel
Joe Hendricks

J. Harold Flannery
Lee E. Geyer

Pius L. Schwert
David J. Ward
Harry L. Haines
Aime J. Forand
George D. O’Brien

(Continued)
Naval Affairs (Continued)
(D) Arthur B. Jenks (R)
(D) John Z. Anderson (R)
D) James Wolfenden (R)
(R) William W. Blackney (R)
(R) William H. Wheat (R)
(R) Ward Johnson (R)
(R) Samuel W. King (R)
(R)
Post Office and Post Roads

(D) Greg Holbrock (D)
(D) J. Percy Priest (D)
(D) Fred A. Hartley, Jr. (R)
N) E. Harold Cluett (R)
) Noah M. Mason (R)
(D) Ben F. Jensen (R)
(D) John Jennings, Jr. (R)
(D) Charles L. Gerlach (R)
n) H. Carl Andersen (R)
D) Robert A. Grant (R)
D) Margaret Chase Smith (R)
Egg Walter C. Ploeser (R)

U. S. FOREST SERVICE

DEPARTMENT OF AGRICULTURE

Washington, D. C.

Claude R. Wickard, Secretary of Agriculture

Acting Chief of the Forest Service: Earle H. Clapp

Northern Region. ..............................
Rocky Mountain Region

Southwestern Region. . .........................

Intermountain Region

California Region............ ... .. ... ... .....

North Pacific Region

Eastern Region. . ...,

Southern Region. . .............................

North Central Region

Alaska Region................. ..o i,

Headquarters: Missoula, Mont.

Evan W. Kelley, Regional Forester
Headquarters: Denver, Colo.

Allen S. Peck, Regional Forester
Headquarters: Albuquerque, N. M.
Frank C. W. Pooler, Regional Forester
Headquarters: Ogden, Utah

C. N. Woods, Regional Forester
Headquarters: San Francisco, Calif.

S. B. Show, Regional Forester
Headquarters: Portland, Ore.

Lyle F. Watts, Regional Forester
Headquarters: Washington, D. C.

R. M. Evans, Regional Forester
Headquarters: Atlanta, Ga.

Joseph C. Kircher, Regional Forester
Headquarters: Milwaukee, Wis.

Jay H. Price, Regional Forester
Headquarters: Juneau, Alaska

B. Frank Heintzleman, Regional Forester
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DIPLOMATIC SERVICE TO THE UNITED STATES

The following foreign acronautical representatives may be addressed at their respective
embassies in Washington, 1). C.

Argentina............ Col. Pedro Zanni, Military and Air Attachd.

Australia............. Rt. Hon. Richard G. Casey, ). S. ()., M. C., Minister.

Belgium.............. Count Robert van der Straten-Ponthoz, Ambassador E,. and P. :
Bolivia............. .. Lieut. Col. Oscar Moscoso, Military and Air Attaché. ;
Brazil............ ... Licut. Col. José Bina Machado, Military and Air Attache. !
Bulgaria.......... ... Mr. Dimitri Naoumoff, Minister.

Canada. ...... .. ... Air Commodore W. R. Kenny, D. IF. C., Air Attaché.

Chile............ ... . Group Captain Rafael Sienz, Air Attaché.

China.............. .. Col. ‘Tch-Chuan Kuo, Military Attaché.

Colombia........ .. .. Scior Dr. Gabriel Turbay, Ambassador E. and P.

Costa Rica..... . ... .. Senor Don Luis Ferndndez, Minister.

Cuba............... . Major Felipe Munilla, Military Attaché.

Dominican Republic...Dr. Julio Vega Batlle, First Secretary.

Ecuador....... ... .. Seftor Capitin Colén Eloy Alfaro, Ambassador E. and P.

Egypt......... .. ... . Mahmoud Hassan Bey, 5. E. and M. P,

El Salvador.......... . Seiior Dr. Don Hector David Castro, I, . and M. P,

Finland. ... ... .. .. .. Col. Per Zilliacus, Military Attachdé.

France........... ..., Col. Paul Jacquin, Air Attaché. ]
Germany............. Licutenant General Friedrich von Boetticher, Air and Military Attaché.

Great Britain..... ... .. Air Commodore G. C. Pirie, M. C., D. . C., Air Attaché.

Greece...............Mr. George S. Depasta, Counselor of Legation. :
Guatemala...........Sefor Dr. Don Enrique Lépez-Herrarte, First Secretary., !
Haiti.............. .. Mr. Jacques Carmeleau-Antoine, Counselor of Legation, i
Honduras. . ... ... .. Sefior Dr. Don Julian R. Caceres, IFirst Secretary. I
Hungary........... .. Licut. Col. Roland de Utassy, Military Attaché. i
Iran. . ... ... ... ... .. Mr. H. Hadjeb-Davallou, First Secretary.

Irish Free State. ... .. Mr. Denis Devlin, Secretary of Legation.

Italy............. ... Col. Giuseppe Lucio Gaeta, Air Attaché.

Japan............... Major General Saburo Isoda, 1. J. A., Military Attachg.

Lithuania. . ... .. .. .. Mr. Povilas 'Zadeikis, Minister.

Mexico............ ... Col. Cristébal Guzman Cérdenas, Military Attaché.

Netherlands. .. ..., ... Count W. van Rechteren Limpurg, Counsclor of Legation.
Nicaragua............Sefor Dr. Don Lebn DeBayle, Minister.

Norway.......... ..., Col. Oscar Klingenberg, Military Attaché.

Panama....... .. . . ... Senor Dr. Don Carlos N. Brin, Ambassador . and P.

Paraguay.... ... ... ... Seiior Dr. Don Juan José Soler, Minister.

Peru....... ...... . ... Col. Armando Revoredo, Air Attaché.

Poland........ .. .. .. Mr. Jan Ciechanowski, Ambassador E. and P.

Portugal. ...... ... . .. Dr. Joio Antonio de Bianchi, Minister.

Rumania....... ... .. Mr. Brutus Coste, Chargé d’Affaires.

South Africa.......... Mr. Robert Webster, Secretary of Legation.

Spain............ ... Lieut. Col. Manuel de la Sierra, Air Attaché.

Sweden............ .. Captain Karl Wessel, Military Attaché.

Switzerland....... . ... Mr. Eduard Feer, Counselor of Legation.

Thailand............ Mom Rajawongse Seni Pramoj, Minister.

Turkey.............. Mr. Mehmet Miinir Ertegiin, Ambassador E, and P.

US.S.Ro........... Major Constantine Ovchinnikov, Asst. Military Attaché for Air.
Uruguay.......... ... Mr. J. Richling, E. E. and M. P.

Venezuela......... ... Col. Juan Jones-Parra, LL. D., Military Attaché.

Yugoslavia......... .. Col. Mirko Burya, Military and Air Attaché.
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CIVIL FLYING SCHOOLS OPERATING ON CERTIFICATES
OF COMPETENCY OR LETTERS OF AUTHORITY ISSUED
BY THE CIVIL AERONAUTICS ADMINISTRATION

(The Administration does not issue comparative approvals.)

Aerocademy, Capital Airport, Bladensburg, Md,

Air Activities, Inc., Municipal Airport, Houston, Tex.

Aircraft Associates, Inc., Municipal Airport, Long Beach, Calif.

Airways, Inc.. Airport, Waterville, Maine.

Alabama Air Service, Box 750, Auburn, Ala.

Alabama Institute of Aeronautics, Inc., Municipal Airport, Tuscaloosa, Ala.

Allen Airways, State Airport, Hillsgrove, R. L

Amarillo Air Service, Inc., Municipal Airport, Amarillo, Tex.

Arlen-Prohert Aviation Corp., Los Angeles .\hmicipdl \lrport Van Nuys, Calif. In conjunction
with Acro Industries Technical Institute, Inc., 5245 San Fernando Road, Los Angeles, Calif.

Ashburn Flying Service, Inc., Beacon I¥ield, J\chlr\rirll Va.

Athens Air Service, Inc., Municipal Airport, Athens, Ga.

Austin Flying School, Municipal Airport, Austin, Tex.

Aviation Enterprises, Inc., Municipal Airport, Houston, Tex.

Badgett Flying Service & School, Municipal Airport, Shreveport, La.

Baltimore School of Acronautics, Inc., Curtiss-Wright Airport, Baltimore, Md.

Barnes Air Service, Inc., Barnes Municipal Airport, Westfield, Mass.

Baxter, Archie, Flying Service, Inc., Floyd Bennett Field, Brooklyn, N. Y., in conjunction with
Polytechnic Institute of Brooklyn, 85 Livingston St., Brooklyn, N. Y.

Beacon Flying Service, Inc., Genesee & Union Road, Cheektowaga, N. Y.

Bennett Air Service, 134-8th Street, Idaho Falls, Ida.

Big Spring Flying Service, Box 626, Big Spring, Tex.

Blair Flying School, Municipal Airport, Blair, Nebr. In conjunction with Dana College, Blair,
Nebr.

Boeing School of Aeronautics, Oakland Municipal Airport, Oakland, Calif.

Brayton Flying Service, Inc., Lambert-St. Louis Municipal Airport, Robertson, Mo.

Breazeale, Raymond E., Flying School, P. O. Box 183, Natchitoches, L.

Breedlove, Clent, Aerial Service, 2406-27th St., Lubbock, Tex.

Bridgeport Flying Service, Inc., 1250 Fairfield Ave., Bridgeport, Conn.

Brinkerhoff Flying Service, Inc., College Park Airport, College Park, Md.

Buffalo Aeronautical Corporation, Hangar #1, Buffalo Airport, Buffalo, N. Y.

Burke Aviation Service, Box 1ooz, Oklahoma City, Okla.

Cal-Aero Corporation, Ontario Branch Ontario, Calif.

Cal-Acro Training Corporation, 1224 Alr\my, Gl(.n(lal(. Calif.

California Flyers, Inc., Los Angeles Municipal Airport, Inglewood, Calif.

Cannon Aircraft Sales and Service, Inc., Box 291, Charlotte, N. C.

Cape Aircraft, Inc., Falmouth Airport, Hatchville, Mass.

Cape Cod School of Aecronautics, Inc., Hyannis Airport, Hyannis, Mass.

Central Flying Service, Inc., Adams Field, Little Rock, Ark.

Chapman Air Service, New Orleans Airport, New Orleans, La.

Chicago School of Aeronautics, Curtiss Airport, Glenview, 1ll., In conjunction with Aeronautical
University, Inc., 1338 S. Michigan Ave., Chicago, 1ll.

Cloud Club, Inc., The, 1302z N. J. Ave., N. W., Washington, D. C.

Commercial Aircraft Company, Inc., Portland Airport, Portland, Oreg.

Congressional School of Aeronautics, Inc., Congressional Airport, Rockville, Md.

Cutter Flying Service, P. O. Box 274, Albuquerque, New Mexico.

Dallas Aviation School and Air College, Love Field, Dallas, Texas.

Deane Flying School, Hangar #5, Floyd Bennett Field, Brooklyn, New York. In conjunction
with New York University, School of Education, 34 Stuyvesant Street, New York, N. Y.

Dennison Airport Operating Company, Dennison Airport, North Quincy, Mass.

Denny-Daitz Flying Corporation, Hangar #33, Roosevelt Field, Mineola, L. I, N. Y. In con-
Junctlon with New York University, School of Education, 34 btuyvcsant &t New York,

N. Y

Dervend Flying School, Hangar #10, Roosevelt Field, Mineola, L. I., N. Y., In conjunction
with New York University, School of Education, 34 Stuyvesant Street, New York, N. Y.

Eagle Air Service, Inc., Hangar #3, Floyd Bennett Field, Brooklyn, N. Y. In conjunction with
New York University, School of Education, 34 Stuyvesant St., New York, N. Y.

East Coast Airways, Inc., Clark Airport, West Hanover, Mass.

East Coast Illying School, Hangar #6, Floyd Bennett Field, Brooklyn, N. Y. In conjunction
with New York Umversxty, School of Education, 34 Stuyvesant St., New York, N. Y.

Edwards Flying Service, 47 Emmet St., New Hyde Park L.I,N.Y. In conjunction with New
York University, School of Lducatlon, 34 Stuyvesant St., New York, N. Y.






538 DIRECTORY SECTION

Embry-Riddle Company, 1439 Alton Rd., Miami Beach, Fla.

Fayette Airways, Inc., 520 Fayette Title & Trust Bldg., Uniontown, Pa.

Finfera Flying Service, Logan Field, Dundalk, Md. .

Floyd Bennett Flying School, Hangar 46, Floyd Bennett Field, Brooklyn, N. Y. In conjunction
with Aeronautical University, Floyd Bennett Field, Brooklyn, N. Y.

Flying Dutchman Air Service, Somerton Airport, Philadelphia, Pa. .

Flying Service, Inc., Hangar 6, Floyd Bennett Field, Brooklyn, N. Y. In conjunction with
New York University, School of Education, 34 Stuyvesant St., New York, N. Y.

Foote, Lou, Flying Service, Grand Prairie Airport, Grand Prairie, Tex. .

Fort Worth Aviation School, Div. of Aircraft Sales Company, Municipal Airport, Fort Worth,
Tex.

Gage Flying Service, Compton Airport, Compton, Calif.

Graham Aviation Company, Pittsburgh-Butler Airport, Butler, Pa. .

Grand Central Flying School, 1435 Flower St., Glendale, Calif., In conjunction with Curtiss-
Wright Tech. Inst. of Aeronautics, 1224 Airway, Glendale, Calif.

Greenwood Flying Service. Greenwood Airport, Greenwood, Miss.

Guiney Flying Service, Coatesville Airport, Coatesville, Pa.

Hancock, Allan, College of Aeronautics, Santa Maria Airport, Santa Maria, Calif.

Hangar Six, Inc., Stinson Field, San Antonio, Tex.

Hartman, Howard P., Municipal Airport, Nashua, N. H.

Hartung Aircraft Corporation, 10} Mile Road and Gratiot, Roseville, Mich.

Hobley-Maynard Air Service, Inc., New Orleans Airport, New Orleans, La.

Huchendorf & Lyle Flying Service, Inc., Fresno-Chandler Airport, Fresno, California.

Hylan Flying School, Inc., Rochester Airport, Rochester, N. Y.

Towa Airplane Company, Inc., Municipal Airport, Des Moines, Ia.

Jacobson, Joe, Flying School, 710 Richards Road, Kansas City, Mo.

Johnstone Flying Service, Albert Whitted Municipal Airport, St. Petersburg, Fla.

Kalispell Flying Service, Kalispell, Mont.

Kansas City Air College, 838 Richards Road, Kansas City, Mo.

Knapp Flying Service, Box 535, Clarksville, Tenn.

Lewis Holy Name School of Acronautics, Route 66, Lockport, Il

Lewistown Air School, Lewistown, Mont. .

Lincoln Airplane & Flying School, 2415 “O’’ St., Lincoln, Nebr. Also in conjunction with
Union Airport, Lincoln, Nebr,

Logan Flying Service, Inc., Logan Field, Dundalk, Md.

Los Angeles Aviation School, Inc., 7901 Woodley Ave., Van Nuys, Calif.

Lund, Ed, Flying School, Inc., Hangar #7, Floyd Bennett Field, Brooklyn, N. Y. In conjunction
with New York University, School of Education, 34 Stuyvesant St., New York, N. Y.

Lynchburg Air Transport & Sales Corp., Preston Glenn Airport, Lynchburg, Va.

Martin, William E., Flying Service, Concord Municipal Airport, Concord, N. H.

Martin’s School of Flying, Herman L., Municipal Airport, Walla Walla, Wash.

Matthews & Rappaport, Roosevelt Field, Mineola, L. I., N. Y. In conjunction with New York
University, School of Education, 34 Stuyvesant St., New York, N. Y.

Mauldin Aircraft, Mauldin Airport, Brownsville, Tex.

May{:‘s/ F\i/eld, Box g1, Huntington, W. Va. In conjunction with Marshall College, Huntington,

. Va.

McGlynn & Hannam Flying School, Syracuse Airport, Syracuse, N. Y.

MeclInnis Aviation Services, Inc., Minneapolis Municipal Airport, Minneapolis, Minn.

McKinley Pneumatic Floats, Inc., Babylon Seaplane Base, Babylon, L. I., N. Y. In conjunc-
tion with New York University, School of Education, 34 Stuyvesant St., New York, N. Y.

Mellor-Howard Seaplane Base, Ridgefield Park, N. J.

Miller Flying Service, Beaumont Municipal Airport, Beaumont, Tex.

Missouri In_stitute of Aeronautics, Sikestown, Mo.

More’s Flying School, P. O. Box 556, Corpus Christi, Tex. . .
Morton Air Service, Inc., Los Angeles Municipal Airport, Inglewood, Calif. Also in conjunction
with Airport Ground Schools, Inc., Los Angeles Municipal Airport, Inglewood, Calif.

Mountain States Aviation, Inc., 3800 Dahlia St., Denver, Colo.

Municipal Flying Service, Floyd Bennett Field, Brooklyn, N. Y. In conjunction with New
York University, School of Education, 34 Stuyvesant St., New York, N. Y.

Narragansett Aviation Service, Inc., State Airport, Hillsgrove, R. L.

Oklahoma Military Academy, Will Rogers Airport, Claremore, Okla.

Orlando Air School, Municipal Airport, Orlando, Fla.

Pacific Aeronautical College, Los Angeles Municipal Airport, Inglewood, Calif.

Page Airways, Inc., Scottsville Road, Rochester, N. Y.

Palmetto Air School, Inc., Municipal Airport, Spartansburg, S. C.

Parkersburg Flying Service & Aviation School, Parkersburg Airport, Parkersburg, Pa.

Parks Air College, Parks Airport, East St. Louis, Ill.

Peninsula Airways, Inc., 118 N. Lincoln, Port Angeles, Wash.

Pittsburgh Institute of Aeronautics, Bettis Airport, R. D., Homestead, Pa.
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Ponca City School of Aeronautics, Municipal Airport, Ponca City, Okla.

Portland Flying Service, Inc., Municipal Airport, Portland, Maine.

Rankin School of Aeronautics, Inc., P. ). Box 170, Van Nuys, Calif.

Raymond Aviation School, Inc., Herbert Smart Airport, Macon, Ga.

Regan Flying Service, Box 940, Shawnee, Okla.

Reich Air Service, Inc., Roosevelt IField, Garden City, I.. I., N. Y. In conjunction with New
York University, School of [Kducation, 34 Stuyvesant St., New York, N. Y

Richmond Air Transport & Sales Corp., Byrd Airport, Richmond, Va.

Ritchey Flying Service & School of Flying, Meacham Ifield, FFort Worth, Tex.

Robertson Aircraft Corporation, Lambert-St. Louis \Iumup il Airport, Robertson, Mo.

Rockaway Airport, Beach Channel Drive & 52nd St., Edgemore, N. Y. In conjunction with
New York University, School of Education, 34 Sluy vesant St., New York, N. Y.

Roosevelt Field, Inc., Aviation School l)ivision. Roosevelt Field No. 1, Mincola, L.ILN.Y.

Ryan School of Acronautics, Ltd., Lindbergh Field, San Diego, Calif.

Safair, Inc., Hangar B, Rooscvelt Field, Mineola, L. I. N. Y. Also in conjunction with New
York University, School of Education, 3.4 Stuyvesant St., New York, N. Y.

Schrom, IFrederick W. H., Berwyn, Md.

Scott Flying Service, Municipal Airport, Long Beach, Calif.

Sink, Ernest L., Roscburg Municipal Airport, Roscburg, Oreg.

Sky Haven School of Aeronautics, Airport, Northiield, Ohijo.

Southern Air Lines, Inc., P. ). Box 476, Milledgeville, Ga.

Southern Air Service, Inc., Municipal Airport, Memphis, Tenn.

Southern Airways, Inc., Municipal Airport, Atlanta, Ga.

Southern Airways, Inc., Greenville Airport, Greenville, S. C.

Southern Airways Sales Company, Inc., Municipal Airport, Birmingham, Ala.

Southwest Airways, [nc., Sky Harbor Airport, Phoenix, Ariz.

Spartzm School of Aeronautics, Box 2049, Tulsa, Okla.

Speed’s Flying Service, Inc., 33-05 37th Ave., Long Island City, N. Y. In conjunction with New
York Umvcralty, School of leucﬂmn 34 Stuyvesant St., New York, N. Y.

Speer Flying Service, 3330 Barnett Ave., San Diego, Calif.

St. Louis School of ALl‘OIhLu[lLS Inc., L LmI)Lrt St. Louis Municipal Airport, Robertson, Mo.

Standard Flying School, Ilzmgar 73, ]"loyd Bennett Field, Brooklyn, N. Y. In conjunction with
New York University, School of Education, 34 Stuyvesant St., New York, N. Y

Starnes, Kenneth, Flying Service, Municipal Airport, Conway, Ark.

Stengel, Carl, Flying Service, . O. Box 352, Gainesville, Ila.

Stevens Flying Service, Windsor Mill Road, Woodlawn, Md.

Stillwater Ilying Service, Box 400, Stillwater, Okla.

Strachan Skyways, Inc., Municipal Airport, Savannah, Ga.

Swaby School of the Air, Municipal Airport, Columbus, Ga.

Teel, D. M., P. O. Box 1046, Odessa, Tex.

Tennessee Acro Corporation, Municipal Airport, Nashville, Tenn.

Thompson Flying Service, Inc., Municipal Airport, Salt Lake City, Utah.

Topeka Flying Service, Municipal Airport, Topeka, Kan.

Tred Avon Ilying Service, Inc., Easton, Md.

Tri-Cities Aviation School, Inc., Tri-Cities Airport, Endicott, N. Y.

Turner, Roscoe, Aeronautical Corp., Municipal Airport, lndl'umpolls Ind.

United Flying SChool Hangar 43, I‘loy(l Bennett Field, Brooklyn, N. Y. In conjunction with
New York Umvcrsny, School of Education, 34 Stuyvt.mmt St., New York, N. Y.

United F lying Schools of America, Inc., 729 Citizens Nat'l Bank Bldg., Los Angdes, Calif. In
conjunction with Acro Industries Technical Institute, 5245 San Fernando Road, Los
Angeles, Calif.

University of Georgia School of Aviation, Inc., The, Municipal Airport, Athens, Ga.

Utica Aviation School, Inc., Utica Airport, Utica, N. Y.

Vincent Aeronautical, New Orleans Airport, New Orleans, La.

Virginia Polytechnic Institute, Blacksburg, Va.

Wallace Air Service, 163 South Howard St., Spokane, Wash.

Western Air College, 620 East Valley Boulevard, Alhambra, Calif.

West Virginia Air Service, Inc., County Airport, Llarksburg, W. Va.

Whipp Flying Service, Logdn J‘l(,l(l Dundalk, Md.

White Flying Service, Caldwell W rlght Alrport Caldwell, N. J. In conjunction with ILssex
County Vocatlon'll School, 209 Franklin $t., Bloomfield, N. J.

Wichita Falls Air Transport Lo Inc,, P. O. Box 84, Wichita I alls, Tex.

Wiggins, E. W., Airways, Inc., Boston Municipal Airport, Last Boston Mass. Also in conjunc-
tion wlth NL\V England Alerft School, 29 Brookline Ave., Boston, Mass.

Wiggins, . W, Airways, Inc., Box 121, Nur\von(l Mass.

Wiggins, k. \V Airways, Inc., Rhode Island State Airport, Providence, R. 1.

Wilson, Ray, Inc Flying School Park Hill Airport, Denver, Colo.
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AIRPLANE AND ENGINE MECHANICS’ SCHOOLS
APPROVED BY THE CIVIL AERONAUTICS ADMINISTRATION

(The Administration does not issue comparative approvals.)

Acro Industries Technical Institute, 5245 W. San Fernando Road, Los Angeles, Calif.
Aeronautical University, The, Inc., 1338 South Michigan Ave., Chicago, Il
American Aeronautical Institute, 2425 McGee Traflicway, Kansas City, Mo.
Aviation Institute of Denver, Inc., 725 Broadway, Denver, Colo.

Aviation Institute of Technology, Inc., 3601 35th Ave., Long Island City, N. Y.
Aviation Unit, The, Quoddy Regional Work Experience Project, Quoddy Village, Maine.
Billings Senior High School, Airport & Grand Ave., Billings, Mont.

Boyer Technical School, 1120-24 Carncegie, Cleveland, Ohio.

Bushler School of Acronautics, 60-62 Mulberry Street, Newark. N. J.

California Flyers School of Aeronautics, Los Angeles Municipal Airport, Los Angeles, Calif.
Clearfield Aviation Institute, P. O. Box 152, Clearfield, Pa.

Cleveland Flying Service, Municipal Airport, Cleveland, Ohio.

Curtiss-Wright Tech. Institute of Aeronautics, Grand Central Air Terminal, Glendale, Calif.
Dallas Aviation School, Love Field, Dallas, Tex.

Embry-Riddle Company, 3240 N. W. 27th Ave., Miami, Fla.

Essex County Boys Vocational School, 209 Franklin St., Bloomfield, N. J.

General Airmotive Corporation, Municipal Airport, Cleveland, Ohio.

Jones, Casey, School of Aeronautics, 1100 Raymond Blvd., Newark, N. J.

Lincoln Aeronautical Institute, 2415 ““O’’ St., Lincoln, Nebr.

Luscombe School of Aeronautics, Mercer Airport, West Trenton, N. J.

Missouri Aviation Inst. & Frye Aircraft Co., 334 Richards Road, Kansas City, Mo.
National School of Aeronautics, Inc., 2558 McGee, Kansas City, Mo.

New England Aircraft School, 305 Maverick St., East Boston, Mass.

Oregon Institute of Technology, Aviation Dept., 831 S. W. 6th Ave., Portland, Oreg.
Parks Air College. Inc., Parks Airport, East St. Louis, Ill.

Pittsburgh Institute of Aeronautics, Bettis Airport, R. D., Dravosburg, Pa.

Rising Sun School of Aeronautics, 19r W. Roosevelt Blvd., Philadelphia, Pa.
Roosevelt Aviation School, Roosevelt Field, Mineola, N. Y.

Sansom Technical Trade School, Inc., 157 Charter Oak Ave., Hartford, Conn.
Spartan School of Aeronautics, Div. of Spartan Aircraft Co., Tulsa, Okla.

State Trade School, 28 Providence Street, Putnam, Conn.

Stewart Technical School, 253-7 W. 64th St., New York, N. Y.

Stinson School of Aviation, Inc., 21-25 44th Ave., Long Island City, N. Y.

Swallow Airplane Co., Inc., 917 East Lincoln, Wichita, Kan.

Sweeney Aviation Schools, Inc., Fairfax Airport, Kansas City, Kan.
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AVIATION'S MOST DISTINGUISHED
SCHOOL OF AERONAUTICS

SPECIALIZING IN

AER(INAUTICAL EXGINEERING
MASTER AVIATION MECHANICS

CURTISS b WRIGHT
TCCHNICAL “«3 INSTITUT¢G

GRAND CENTRAL AIR IERMINA[ 1230 AIRWAY GI.ENDAlE (I.OS ANGELES) CALIFORNIA
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AVIATION
ENGINEERING

R

LARGEST of the aeronautical busi-
ness magazines—in size, circulation,
advertising, staff, scope, influence.
Features a 100 technical '‘maga-
zine within a magazine' (Aviation
Engineering section). 3 years for
$5, 2 years for $4; 1 year for $3.
An ABC publicalion.

REVISTA
AFREMD

LATINO AMERICANA

o ar N SbPa e e e

_ﬁ&&m

ONLY magazine printed in Spanish
which is devoted to the aeronautical
interests of the Americas exclu-
sively, and which is distributed in
Mexico, Cuba, The West Indies,
Central and South America. $1 a
year. A CC.A publicalion.
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SUMMARY OF AIR CARRIER OPERATIONS

Alr Lines in the United States

Corrected by U. S. Civil Aeronautics Administration

Calendar Years

Total Mail
Total Passenger Express Pound
Planes in AMiles | Passengers Miles Carried Miles
Year |Operators| Service Flown Carried Flown (Pounds) Flownt
1926 11 @ 4,258,771 5,782 ® 3,555 (3)
1927 16 128 5,779,863 8,661 (®) 45,850 (3
1928 31 325 10,400,239 47,840 (2) 210,404 (3)
1929 34 442 22,380,020 159,751 (2) 249,034 (®)
1930 38 497 31,992,034 374,935 84,014,572 350,523 ®)
1931 35 400 | 42,755,417 469,981 100,442,375 788,059 | 6,280,400,884
1932 29 456 | 45,600,354 474,279 127,038,798 | 1,033,970 | 5,402,2.49,740
1033 24 408 | 48,771,553 493,141 173,402,119 | 1,510,215 | 5,135,897,400
1034 22 417 | 49,955,390 401,743 187,858,620 | 2,133,101 | 4,922,822,780
1935 23 356 | 55,380,353 746,046 | 313,905,508 | 3,822,397 | 8,205,416,188
1936 21 272 | 63,777,226 | 1,020,031 | 435,740,253 | 0,958,777 | 11,482,872,622
1937 17 282 66,071,507 | 1,102,707 | 476,603,165 | 7,127,369 | 13,390,460,117
1938 18 253 69,608,827 | 1,343,427 557,719,268 | 7,335,007 | 14,845,710,671
1939 17 265 | 82,571,523 | 1,876,051 749,787,006 | 9,514,299 | 17,170,021,505
1940 16 358 |108,800,4360 | 2,959,480 |1,147,444,948 [12,500,176 | 20,100,000,0004

! Mail pound miles flown are for domestic services and Inter-Island Airways which company
holds a domestic air mail contract; but does not include American Aviation, Inc. pickup service.

2 Not available prior to 1930.

3 Air mail pound-miles have been computed by the Post Office Department commencing with

January 1931; and are not available prior to that
4 Last 4 months—estimated.

U. S. DOMESTIC AIR LINE OPERATIONS

date.

And Accident Statistics for the Calendar Years 1938, 1930 and 1940

1938 1039 1940
MilesFlown............................... 69,668,827 82,571,523 108,800,436
Total Passengers Carried. .. ................. 1,343,427 1,876,051 2,059,480
Total Passenger Miles....................... 557,710,268 740,787,006 | 1,147,444,948
Fatal Accidents............. ... .. .......... 5 2 3
Fatal Passenger Accidents. .. ... ... ......... 35 2 3
Passenger Fatalities. ... ............... ...... 25 9 35
Crew Fatalities............................. 7 2 10
Miles Flown per Fatal Accident. . ............ 13,033,705 41,285,762 36,266,812
Miles Flown per Fatal Passenger Accident. .. .. 13,033,705 41,285,762 36,260,812
Passenger Miles Flown per Passenger Fatality..| 22,308,771 83,300,677 32,784,141
Miles Flown per Crew Fatality............... 0,952,690 41,285,702 10,880,044
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SUMMARY OF UNITED STATES AIR TRANSPORT OPERATIONS
Compiled by U. S. Civil Acronautics Administration
April 1, 1941
Miles of American-operated air transport routes:

Domestic. .. ... e 41,054
Territorial. . . ... 2,073
International. .. ... ... . ... L 50,052
94,079
Miles in operation with United States mail:
Domestic. .. 40,401
Territorial . . ... .. . .. 1,014
International. ... 47,004
90,369
Miles in operation with passengers:
Domestic. . ... . 41,054
Territorial. . . ... o e 2,073
International. .. ... L 50,052
014,079
Miles in operation with express:
Domestic. . ... e 41,054
Territorial . . ... 2,073
International. ... ... 50,052
0.4,070
Airplane-miles scheduled daily (Average):
Domestic. . ... 334,278
Territorial. . ... R 2,430
International. . .. .. .. .. ... o 43,120
379,837
With United States Mail:
DOMEStiC. o 310,325
Territorial . .. .. . . 1,085
International. ... ... ........ P PR 38,047
350,357
With passengers:
Domestic. ..o .. 332,828
Territorial. . ... . 2,430
International. .. .. ... ... .. .. B, . 42,120
377,387
With express:
Domestic. . .. 334,278
Territorial . . . 2,430
International. . .. ... e 43,120
379,837
Number of Air Transport Services inoperation. ... ... ... ... . . oo 211
Mail. ..o e 165
Passenger. ... 210
05 o) 1O 211
Domestic routes. . . ... 104
Ml 134
Passenger. .. . 163
EXDIesS. . 164
International TOULES. .. .. ot oot s 40
Mail. 20
PasSenger. . . 40
B R DTesS. . o 40
Territorial ToULes . . . ... . 7
Mail. . 5
Passenger. . . ... 7
B DresS. . o e 7
Number of scheduled air transport operatorsl. . ... ... ... ... ... . ... ... ... 20
Domestic. . .o 10
Territorial. .. . 2
International. .. ... ... ... . [¢]

! Three companies operated both domestic and international services, and one company
territorial and international services.
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UNITED STATES AIR TRANSPORT ROUTES

Compiled by U. S. Civil Aeronautics Administration

April 1, 1941

Alrway Schedule Daily
Routes miles! (round trips) |mileage? Operator
DOMESTIC
New York-Boston (direct)........ 186 | 11 times daily. . 4,002 | American Airlines,
New York-Boston via Hartford. .. 186 | 3 times daily... 1,116 Inc.
New York-Boston via Providence . 204 ( 7 times daily. .. 2,856 “
New York-Boston via Hartford

and Providence............... 204 | 2 times daily... 816 ‘
New York-Boston via Hartford

and Springfield................ 208 | 2 times daily... 832 ‘
New York-Springfield, Mass.. . ... 120 | 1 time daily ... 240 ‘e
New York-Chicago (direct)....... 725 | 3 times daily. .. 4,350 o
New York-Chicago via Buffalo &

Detroit. . .......ccia ... 763 | 5 times daily. .. 7,630 e
New York-Chicago via Buffalo,

Detroit & South Bend......... 763 | 1 time daily . .. 1,520 ¢
New York-Chicago via Buffalo,

Detroit & Battle Creck........ 763 | 1 time daily ... 1,526
New York-Chicago via Syracuse,

Buffalo & Detroit............. 832 | 1 time daily ... 1,004 b
New York-Detroit............... 513 | 1 time daily ... 1,020 ‘e
New York-Buffalo via Syracuse. . . 361 | 1 time daily ... 722 ‘e
New York-Syracuse. ............ 234 | 2 times daily... 036 “
Detroit-Chicago................. 250 | 2 times daily. .. 1,000 “
Detroit-Chicago via South Bend. . 250 | 1 time daily ... 500 i
New York-Albany............... 136 | 1 time daily ... 272 “
Boston-Cleveland via Buffalo. . ... 500 | 1 time daily ... 1,198 “
Syracuse-Buffalo................ 127 | 1 time daily ... 254 «
New York-Washington........... 214 | 10 times daily. . 2,140 “
New York-Los Angeles via Wash-

ington, Nashville & Dallas. . ... 2,758 | 3 times daily...| 16,548 “
New York-Los Angeles via Nash-

ville & Fort Worth............ 2,758 | 1 time daily ...| 5,516 “
New York-Fort Worth via Wash-

ington & Memphis............ 1,458 | 1 time daily ... 2,010 “
New York-Memphis via Wash-

ington. ......... ..., 1,003 | 1 time daily ... 2,006 «
Washington-Chicago via Cincinnati 700 | 3 times daily... 4,200 ‘
Washington-Cincinnati........... 431 | 1 time daily ... 862 “
Washington-Cincinnati via Elkins

& Charleston, W. Va........... 431 | 1 time daily ... 862 ‘e
Chicago-Fort Worth via St. Louis

& Oklahoma City............. 026 | 3 times daily. .. 5,556 «
Cleveland-Nashville via Cincinnati 461 | 2 times daily...| 1,844 ‘
Cincinnati-Nashville............. 247 | 1 time daily ... 494 ‘
Cincinnati-Louisville............. or | 1 timedaily ... 182 “
Chicago-Dallas via Kansas City

& Wichita.................... 023 | 3 times daily...| 5,538 | Braniff Airways, Inc.
Dallas-Brownsville. . ............ 519 | 2 times daily... 2,076 ¢
Oklahoma City-Amarillo......... 243 | 2 times daily... 972 ‘
Amarillo-Galveston.............. 6os | 2 times daily. .. 2,420 ‘
Dallas-San Antonio.............. 265 | 1 time daily ... 530 ‘
Dallas-Houston via Waco........ 265 | 1 time daily ... 530 ¢
Dallas-Houston. ................ 241 | 1 time daily ... 482 “
Dallas-Corpus Christi via San

Antonio...................... 300 | 1 time daily ... 780 o
Houston-San Antonio............ 193 | 2 times daily... 772 «
Houston-Corpus Christi.......... 185 | 2 times daily. .. 740 “
Wilmington-Avalon.............. 31 | 3 times daily... 186 | Catalina Air Trans-

. port
Chicago-New Orleans............ 850 | 3 times daily...| 5,154 | Chicago & Southern

Airlines, Inc.
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ﬂ:
ANILOL

For increased Aircraft Engine efficiency

ANILOL ORAVITY SYATEX IN A IX-8

FUEL DEVELOPMENT
62 William Street

. The use of greater power for a

longer period at take-off, even
under adverse temperature con-
ditions.

. Stabilization of head and oil

temperatures permitting greater
power for protracted single-
engine operation in bi-motored
equipment.

. Great economy in replacement

parts at overhaul due to the
elimination of all detonation
from any cause whatsoever.

De-icing of carburetors — im-
mediately without loss of
power.

. In cases where snow or sleet

clogs the scoop or air horns,
Anilol permits full cold opera-
tion in climbing over such a
condition,

CORPORATION
New York
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FLLYING FACTS AND FIGURIS

U nited States Air Transport Routes (A pril 1, 1941)—Continued

Alrway Schedule
Routes miles! (round trips)

AMemphis-Houston............. .. 441 | 1 time daily ...
Denver-Fl Paso. . ............... 570 1 1 time daily ...
Denver-I1 Paso via Roswell $Hobbs 812 | 1 time daily ...
Denver-Wichita via Pueblo. . . 300 | 1 time daily ...
Charleston-Fort Worth via Atlanta| 1.084 | 2 times daily...
Atlanta-Fort Worth. . ........... 783 | 1 time daily ...
Atlanta-Birmingham............. 134 | 2 times daily. ..
Atlanta-Cincinnati via Knoxville. . 383 | 2 times daily ...
New York-Washington. ... ....... 214 | 12 times daily. .
New York-Miami. . ............. 1,204 | 4 times daily. ..
New York-Miami via Orlando. .. .| 1,213 { 3 times daily. ..
Jacksonville-Miami via Daytona

Beach & Orlando.............. 355 | 1 time daily ...
Chicago-Miami via  Louisville,

Nashville & Atlanta. ... ..... 1,258 | 3 times daily. ..
Chicago-Birmingham via Louis-

ville & Nashville. ........... .. 631 | 1 time daily ...
St. Louis-Miami via Evansville

and Nashville.............. ... 1,134 | 1 time daily ...
New York-Atlanta. .. ........... 795 | 7 times daily. ..
Atlanta-Brownsville. . ......... .. 1,055 | 1 time daily ...
Atlanta-San Antonio. . .. ........ 034 | 2 times daily. ..
Atlanta-Houston. . ........... ... 741 1 time daily ...
Atlanta-Tampa via Tallahassee. .. 432 | 2 times daily. ..
Memphis-Tampa via Birmingham

& Tallahassee. ... ooven 7o | 1 time daily ...
Cheyenne-Great Falls. ... .. 573 | 2 times daily. ..
Cheyenne-Huron, South Dakota. . 550 | 1 time daily ...
Minneapolis-Huron, South Dakota 257 | 2 times daily. ..
Huron-Minot, North Dakota. . ... 324 | 1 time daily ...
Minneapolis-St.  Louis via Des

MOINES. .o vt 519 | 1 time daily ...
Minneapolis-Kansas City via Sioux

Clty. . 481 | 1 time daily ...
Huron-Kansas City.............. 423 ) 1 time daily . ..
Des Moines-Tulsa. . ............. 389 | 1 time daily ...
Omaha-Tulsa. .................. 382 | 1 time daily . ..
Jacksonville-St. Petersburg  via

Daytona Beach & Orlando. .. .. 230 | 2 times daily. ..
Jacksonville-St.  Petersburg  via

Daytona Beach & Orlando. .. .. 239 | 1 time daily ...
St. Petersburg-Miami via Fort

MEYCrs. oo 200 | 3 times daily...
Jacksonville-New Orleans. .. ... .. 310 | 2 times daily ..
Boston-Bangor.................. 217 | 3 times daily. ..
Boston-Portland. . .............. 06 | 1 time daily ...
Bangor-Caribou................. 160 | 1 time daily ...
Boston-Burlington, Vt............ 184 | 2 times daily. ..
Chicago-Seattle via Milwaukee &

Ielena. .. ... .. ... 1,856 | 1 time daily ...
Chicago-Seattle via Milwaukee &

Butte.......... .. . 1,870 | 1 time daily ...
Chicago-Scattle via Minneapolis

& Butte........ .. ... ... 1,832 | 1 time daily ...
Chicago-Minneapolis via Milwau-

kee & Rochester. . ... ......... 305 | 1 time daily ...
Chicago-Minneapolis (direct). . . .. 357 | 2 times daily ..
Spokane-Portland via Yakima. . .. 206 | 2 times daily. ..
Minneapolis-Duluth. . ........... 145 | 2 times daily. ..
Washington-Detroit via Pittsburgh 402 | 6 times daily...
Washington-Detroit. ............ 402 ! 2 times daily...

Daily
mileage? Operator
882 | Chicago & Southern
Airlines, Inc.
1,158 | Continental
1,024 Inc.
1,018 ‘
4,336 | Delta Air Corporation
1,500 «
530 “
1.532 I
5,130 [lastern Air Lines, Inc.
9,032 o
7,278 ‘“
710 i
7,548 “
1,202 ‘
2,208 o
11,130 ¢
2,110 o
3,730 “
1,482 o
1,728 ‘
1,412 ‘
2,202 | Inland Air Lines, Inc.
1,118 o
1,028 | Mid-Continent Air-
648 lines, Inc.
1,038 “
062 113
846 ¢
778 ¢
704 “
056 | National Airlines, Inc.
478 «@
1,200 ‘
2,040 ‘*
1,302 | Northeast Airlines,
Inc.
192 ¢
352 X3
730 ¢
Northwest Airlines,
3,712 Inc.
3,740 “
3,604 “
700 113
1,428 “
1,184 ¢
580 13
4,824 Pcm_lsylvania—Ccntral
1,608 Airlines
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United States Air Transport Routes (A pril 1, 19.41)—Continued

Alrwa Schedule Daily
Routes miles)‘, (round trips) |mileage? Operator

Detroit-Milwaukee via Muskegon . 200 | 3 times daily... 1,560 | Pennsylvania-Central
Grand Rapids-Chicago........... 132 | 2 times daily. .. 528 Airlines
Detroit-Chicago via Grand Rapids

&Flint. . ... ... i, 287 | 1 time daily ... 574 e
Pittsburgh-Buffalo. .. .... e 215 | 2 times daily .. 800 b
Washington-Buffalo. . .... e 329 | 1 time daily ... 058 s
Detroit-Sault Ste. Marie..,...... 347 | 1 time daily ... 6.4 :
Cleveland-Detroit. .............. or | 1 time daily ... 182 .
Knoxville-Norfolk via Raleigh. . 473 | 1 time daily ... 040 '
Norfolk-Birmingham via Ralclgh

& Knoxville. ................. 711 | 1 time daily ... 1,422 s
Pittsburgh-Birmingham via Knox-

ville. ..o o 653 | 2 times daily... 2,612
Knoxville-Pittsburgh via Chur]es-

ton, W. Va.. e 415 | 1 time daily ... 830 -
\Vashmgton Notfolk. ..o o1iii i 145 | 3 times daily. .. 870 v
Pittsburgh-Detroit. .. ........... 217 | 1 time daily ... 434 !
Washington-Pittsburgh via Baltl-

INOTE. - v it teeene st ennarnens 235 | 1 time daily ... 470 ‘e
New York-Los Angeles via thts- Transcontinental &

burgh, St. Louis & Kansas City..| 2,550 | 2 times daily...| 10,200 Western Air
New York-Los Angeles via C}ucago

& Kansas City............ 2,557 | 1 time daily ... 5,114 ¢
New York-Los Angeles via PlttS-

burgh, Kansas City & Boulder

City. et ee e iiiie e 2,586 | 1 time daily ... 5,172 “
New York-Kansas City via Phila-

delphia, Pittsburgh & Chicago..| 1,173 | 2 times daily...| 4,692 ‘
New York-Kansas City via Pitts-

burgh & St. Louis............. 1,123 | 2 times daily...| 4,492 b
New York-Kansas City via Chicago| 1,130 | 2 times daily... 4,520 e
New York-Chicago via Philadel-

phia & Pittsburgh............. 768 | 1 time daily ...| 1,536 e
New York-Chicago via Philadel-

phia, Pittsburgh & Fort Wayne. . 819 | 2 times daily...| 3,276 ¢
New York-Chicago via Pittsburgh. 744 | 1 time daily ... 1,488 t
New York-Chicago via Pittsburgh

& Fort Wayne,............... 795 | 1 time daily ... 1,590 ‘
New York-Pittsburgh via Phila-

delphia...................... 348 | 1 time daily ... 696 ‘e
New York-Pittsburgh (direct). . 324 | 1 time daily ... 648 ‘
Phoenix-San Francisco via Las

Vegas and Fresno............. 689 | 1 time daily ... 378 e
New York-Cincinnati via Pitts-

burgh and Dayton ............ 610 | 2 times daily... 2,440 e
New York-Chicago via Pittsburgh. 744 | 1 time daily ... 1,488 ‘o
Pittsburgh-Chicago (direct)....... 420 | 1 time daily ... 840 ‘e
Pittsburgh-Cincinnati via Dayton. 286 | 1 time daily ... 572 b
Detroit-St. Louis via Cincinnati. . 562 [ 1 time daily ... 1,124 t
Detroit-Cincinnati via Dayton. . 241 | 3 times daily... 1,446 t
Chicago-Kansas City (direct)..... 405 | 1 time daily ... 810 t
New York-Oakland via Chicago & United Air Lines

Denver.........oviiuiiun.. 2,632 | 2 times daily...| 10,528 Transport Corp.
New York-Oakland via Chicago &

Cheyenne.................... 2,609 | 2 times daily...| 10,436 “
New York-Salt Lake via Chicago

& Cheyenne.................. 1,006 | 1 time daily ...| 3,992 ‘o
New York-Omaha via Philadelphia

& Chicago........covuunun.. .. 1,235 | 1 time daily ... 2,470 ¢
New York-Chicago via Cleveland. . 725 | 3 times daily...| 4,350 ‘
New York-Chicago via Philadel-

phia & Allentown............. 806 | 1 time daily ...] 1,612 ‘
Chicago-Lincoln via Omaha. .. ... 484 | 1 time daily ... 068 ‘
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FLYING FACTS AND FIGURES

United States Air Transport Routes (A prib 1. 19.41) ~-Continued

Routes
Denver-Salt Lake. . ... 0 .
New York-Cleveland. o000
Philadelphia-Cleveland ... 0. ..
New York-Chicago (direct). ... ..
Chicago-Salt Lake via Cheyenne |
Denver-Cheyenne. oo
Salt Lake City-Seattle via Portland
Pendleton-Portland........... . ..
Pendleton-Spokance. . ......... ..
San Diego-Seattle via Fresno &
Bakerstield & Sacramento. ..
Los Angeles-Seattle via San Fran-
cisco (direct)
Los Angeles-Seattle via San Fran-
cisco & Sacramento. ... ..
Los Angeles-Oakland via Monterey
Los Angeles-Oakland via Fresno . .
Los Angeles-Oakland (direct)
San Diego-Los Angeles. ... ... ..
Los Angeles-Seattle via Sacramento
San Irancisco-Sacramento. .. ... ..
San Diecgo-Salt Lake........ ... ..
Los Angeles-Salt Lake. .. ...... ..
Salt Lake-Great Falls. ... ... ..
San Diego-Los Angeles. ... ... .. ..

Total Domestic Routes®. ... ..

INTERNATIONAL
New York-Montreal........... ..
New York-Montreal via Burlington
New York-Montreal via Albany &
Burlington. ............ ... ...
Bangor-Moncton, B. C......... ..
Burlington-Montreal.............
Fargo-Winnipeg. ....... ...
Miami-Havana. ............. ...
Aiami-Barranquilla via Cienfue-
gos & Kingston
Cristobal-Port of Spain..........
Miami-Buenos Aires via Port of
Spain & Barreiras. . ...........
Miami-Buenos Aires via Antilla,
San Juan, Barreiras & Asuncion ,
Miami-San Juan via Antilla & Port
au Prince....................
Miami-Rio de Janeiro via Port au
Prince, San Juan, St. Johns, Port
of Spain, Georgetown, Cayenne,
Belem and Natal..............
Miami-Nassau..................
Brownsville-Mexico City.........
Brownsville-Cristobal, Canal Zone
via Mexico City and Guatemala.
Miami-Cristobal (direct).........
Paramaribo-Buenos Aires via Na-
tal & Porto Alegre.............
Paramaribo-Buenos Aires via Be-
lem, Rio de Janeiro & Asuncion.
Baltimore-Bermuda. ... .........
New York-Lishon, Portugal via
Bermuda.....................

Alrway
miles?
ado
G318
104
723
1,271
3141
Sty
169
155

.10

5,033
188

463

2,142
1,170

4,454

4,088
816

3,890

Schedule
(round trips)

| Daily

Operator

mileage*
1 time daily w00 | United Air Lipes
1 time daily S0 T'ransport Corp.
1 time daily . SoN e
1 time daily ¢
1 time daily .
4 times daily. .. .
2 times daily .
1 time daily .
2 times daily ..
1 time daily ..
1 time daily . 2,040 -
t time daily .. 2,080
2 times daily. .. 1,450
2 times daily . 1,308 -
4 times daily . . 2,010 -
3 times daily .. 758 -
¢ time daily . 2,080 b
1 time daily ... 138 v .
2 times daily .. 2,852 | Western Air Express
2 times daily .. 2,300 Corporation
2 times daily. .. 1,030 ‘
2 times daily. .. 302 “

334,278

Canadian  Colonial
1 time daily ... 058 Alrways, Inc.
2 times daily .. 1,332 ¢
1 time daily . .. 666 “ .
2 times daily. .. 868 | Northeast Airlines
2 times daily. .. 200 ‘« .
2 times daily. .. 832 | Northwest Airlines
1 time daily ... 452 | Pan  American  Air-
ways, Inc.

2 times weekly. 643 “
1 time daily ... 2,092 ¢
2 times weekly . 3,251 “
1 time weekly. . 1,738 “
2 times weekly . 650 ‘
1 time weekly.. 1,600 “
1 time daily . .. 376 “
1 time daily . .. 920 ‘
1 time daily .. .| 4,284 ‘:
3 times weekly . 1,003 ¢
2 times weekly. 2,545 «
1 time weekly. . 1,339 :;
2 times weekly. 466
2 times weekly. 2,226



AIRCRAFT, ENGINES, PROPELLERS,
PARTS, ACCESSORIES AND
AERONAUTICAL MATERIALS

SUPPLIERS AND TECHNICAL CONSULTANTS
TO MANY FOREIGN GOVERNMENTS AND
TO AIRLINES THROUGIIOUT THE WORLD

CHARLES H. BABB CO.

Grand Central Air Terminal 444IMadison Avenue
Glendale, Calif. New York, N. Y.

Cables: BABBCO, Los Angeles and New York
U. S. EXPORT LICENSE NO. 124

Address All Inquiries to the New York Office

Tel. Plaza 8-2361
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United States Adir Transport Routes (A pril 1, 1941)—Continued

Alrway

Schedule

Daily

Routes miles!? (round trips) |mileage? Operator
San Francisco-Auckland, New Zea- Pan American-Grace
land via Los Angeles & Honolulu | 7,066 | 2 times monthly] 2,124 Alrways, Inc.
Rio de Janeiro-Buenos Aires via

Porto Alegre.................. 1,276 | 1 time weekly.. 304 o

Port au Prince-San Juan......... 415 | 2 times weekly. 237 “
Port au Prince-Maracaibo. ... .. .. 543 | 1 time daily ... 1,086 ‘e
Miami-Havana................. 226 | 1 time daily ... 452 o
Miami-Merida.................. 748 | 3 times weekly. 641 o
Kingston-Port au Prince via San-

HABO . v i v e e e 455 | 1 time weekly. . 130 ¢
Cristobal-Balboa................ 35 | 1 time daily ... 70 | Panama Airways, Inc.
Cristobal-Medellin via Balboa & Uraba, Medellin &

Turbo.......... ... 410 | 3 times weekly. 357 Central Airways
San Francisco-Hong Kong........ 8,746 | 1 time weekly.. 2,499 | Pan  American Air-

ways, Inc.
Cristobal, Canal Zone-Buenos Aires Pan American-Grace
via Santiago, Chile............ 4,418 | 3 times weekly. 3,787 Airways, Inc.
Cristobal-Loja via Quito & Esme-

raldas............... il 1,446 | 1 time weekly.. 413 ‘
Arequipa-Buenos Aires via Arica “

La Paz & Cordoba. . .......... 1,817 | 2 times weekly. 1,038 ¢
Quito-Guayaquil. ............... 166 | 1 time weckly.. 71 ‘

Quito-Loja via Guayaquil........ 326 | 1 time weekly.. 140 o
Quito-Guayaquil via Esmeraldas

& Salinas.....ovvvvievenenan, 428 | 1 time weekly.. 122 €
Santiago-Buenos Aires. .......... 871 | 1 time weekly.. 249 ‘
Seattle-Vancouver, B. C.......... 122 | 2 times daily... 488 | United Air Lines

Transport Corp.
Total International Routes3. .| 50,052 43,120
TERRITORIAL Inter-Island Airways,
Honolulu-Hilo. ................. 229 | 1 time daily ... 458 Ltd.
Honolulu-Lihue................. 102 | 1 time daily ... 204 ‘“
Honolulu-Port Allen............. 120 | 1 time daily ... 240 ‘o
Seattle-Juneau, Alaska........... 9os | 2 times weekly. 517 | Pan American Air-
ways (Pacific Alas-
ka Airways)
Juneau-Fairbanks via Whitehorse. 660 | 3 times weekly. 566 «
Fairbanks-Nome via Ruby....... 528 | 2 times weekly. 302 ‘o
Fairbanks-Bethel via McGrath &
Flat. .. ... ..o, 531 | 1 time weekly.. 152 ««
Total Territorial Routes?. ... . 2,073 2,439
GranD TOTALS. ............. 04,079 379,837

! Airways miles here given are airport to airport.
2 Plane miles scheduled to be flown, averaged on a daily basis.
3 Airway miles total corrected for duplications when airways are used for two or more services.
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CORPORATION

1100 RAYMOND BLVD.
NEWARK, NEW JERSEY

Cable Address, JVWCO, Newark, N. J.
*

C. S. (CASEY) JONES, President

LEE D. WARRENDER, Vice President
RICHARD WHATHAM, Vice President
LT. COL. G. A. VAUGHN, Jr,, Treas.
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|

AERONAUTICAL
RESEARCH and
DEVELOPMENT

SOLE
DISTRIBUTOR
LINK TRAINERS

Academy of Aeronautics

LA GUARDIA FIELD
NEW YORK, N. 7.

*

Avircraft Construction
and Design
*

Aircraft Mechanics

and Maintenance

Casey Jones School of
Aeronautics

1100 RAYMOND BLVD.
NEWARK, NEW JERSEY

*

Averonautical
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U. S. AIR MAIL SERVICE
Ifrom report of the Postmaster General for fiscal year 1940

Mileage and cost of service on Government-operated and private-carrier-operated domestic
air mail routes and amount of annual appropriation, for the fiscal years 1918 to 1940, inclusive

> o Arerage
Fiscal Year .1[1{}:;r;'{;loiL'zz Cost of Service Cost per Appropriation
Mile
Government operation:
TOIS. .. 16,000 $13,604.00 So.850 S$100,000
1010, . oo 160,066 717,177.00 4.481 100,000
10200 ... ... ... .. . 540,244 1,204,405.00 2.302 850,000
TO2T 0o L 1,554,085 2,653,882.00 1.707 1,375,000
1022, . 1,537,027 1,418,146.00 .Q22 1,425,000
1023... ... ... .. e 1,500,037 1,807,151.00 1.103 1,000,000
1924.......... e 1,522,703 1,408,07.4.00 084 1,500,000
TQ25. e .. 2,070,704 2,743,750.00 1.321 2,750,000
1920, .. .. ... ... ... 2,250,137 2,782,422.00 1.233 2,885,000
1927 i 2,320,553 2,255,010.00 L0068 2,650,000
1928, . ... 173,087 100,314.00 L0560 2,150,000
Operation by private carriers:
19020, ... . 300,345 80,753.71 226 500,000
TO27 et i e 2,805,781 1,363,227.82 .486 2,000,000
1028.. . ... ... ... ... .. 5,585,224 4,042,777.10 724 4,500,000
T1O2Q. 0 10,212,511 11,100,015.13 1.00.4 12,430,000
1O30. et oo 14,030,408 14,018,231.50 .978 15,000,000
TO3T. oo e e e 21,381,852 10,043,005.50 702 18,000,000
193200 o 32,202,170 10,038,122.01 610 20,000,000
TO33. 0o e e 35,000,811 10,400,204.81 .540 19,460,000
TO34.c oo oo 20,111,474 1 12,120,050.64 417 15,000,000
TO35. 0 31,148,093 8,834,732.43 .284 2 12,003,291
19360, 38,700,043 12,177,082.47 315 12,247,500
TO3T e 39,958,771 13.105,574.73 -329 13,230,000
1038.. . 46,106,192 14,741,240.42 .310 14,831,403
O30 0 oo 52,048,627 116,767,034.50 322 17,240,000
1040, . . o 59,100,838 118,678,021.01 310 10,108,200

! Subject to final adjustment.
2 $3,291 of this amount was a special appropriation for the purpose of salary restoration.

Statistical report showing the total mileage of domestic air mail routes, the miles of service
scheduled and actually flown, and the cost of air mail service for the fiscal years 1926-40

. Miles of Service Percentage
Fiscal Year A/%f;ifggf of Cost of Service

Scheduled Actually Flown |Performance
1926, ... ... 3,507 411,070 396,345 96.42 $80,753.71
1927 . oo 5,551 3,002,016 2,803,781 90.74 1,363,227.82
1928. ... ... 10,932 5,999,048 5,585,224 93.00 4,042,777.16
1020, . .o ie e 14,400 11,032,508 10,212,511 92.57 11,160,015.13
I930. . . oot 14,907 10,228,453 14,930,468 92.00 14,618,231.50
Lok S SNV 23,488 22,007,100 21,381,852 93.34 16,943,005.50
1032, ... 20,745 34,509,483 32,202,170 93.31 19.938,122.01
1933, . o 27,679 38,114,425 35,000,811 04.22 19,400,204.81
TO34. . oo 28,820 31,223,041 20,111,474 03.24 1 12,120,050.64
1935 o 28,384 33,770,909 31,148,093 92.24 8,834,732.43
1936. . ... ... .. ... 29,198 40,802,141 38,700,643 04.85 12,177,082.4%
Q37 oo 29,022 42,051,057 39,958,771 95.02 13,105,574-73
1038. . ... ... .. 33,055 48,735,120 46,160,192 94.73 14,741,249.42
Y030, 37,080 54,150,037 52,048,627 g6.12 1 16,767,034.50
1040. . ... ... 37,943 60,826,202 59,190,838 07.31 ! 18,678,921.01

! Subject to final adjustment.












U. S. AIR MAIL SERVICE (Cont.)

Pound-Miles Performed

Paymenis to Carriers

1

Revenue
Route Present Carrier Termini Mail Miles )
Flown Total DPercent Total Percent
of Whole of Whole
8 | Chicago & Southern Air Lines, Inc....... Chicago-New Orleans. ....... 1,243,052 233.2{7,296 1.22 $402,861.59 2,16
24 | Delta Air Corporation................. Charleston-Fort Worth....... 1,627,401 150,003,432 .80 424,430.51 2,27
26 | Mid-Continent Airlines, Inc............. Minneapolis-Tulsa........... 1,334,032 70,892,766 .38 507,250.10 71
27 | Boston-Maine Airways, Inc............. Boston-Caribou-Montreal. . . . 696,412 13,790,603 .07 245,822.09 1.32
33 | Inter-Island Airways, Ltd............... Honolulu-Hilo-Port Allen..... 179,004 4,522,022 .03 44.076.00 L2
Total. ot 5,082,301 467,486,171 2.50 1,625,347.25 8.70
1001 | All American Aviation, Inc............. Philadelphia-Pittsburgh. ... .. 238,742 4,192,108 .02 70,397.44 41
1002 e Pittsburgh-Clarksburg-
Huntington............... 139,498 3,708,259 .02 50,08.4.14 .32
Total. . oe 378,240 7,000,457 04 130,381.58 73
Grand total....oo oo 50,190,838 | 18,671,367,.440 | 100.00 13,678,921.01 | 100.00

1 Subject to final adjustment.
2 Computed at a rate prescribed in Civil Aeronautics Board order of Sept. 19, 1040.
8 Estimated. No rate has been prescribed by the Civil Aeronautics Board.
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HOW B. F. GOODRICH PRODUCTS
CAN MAKE YOUR PLANES SAFER!

To “keep pace” with aviation these days requires
plenty of fast planning, keen foresight, quick carry-
through. And to keep “a jump ahead™ with products
that can not only meet new and increased demands but
can “‘take it”" and keep on taking it, requires in addi-
tion a backlog of experience and background such as
B. F. Goodrich brings to the manufacture of tires and
dozens of other rubber products for aviation.

There are more than 50 B. F. Goodrich rubber prod-
ucts to make flying safer, more comfortable, more
economical — including B. F. Goodrich Airplane
Silvertowns, “The Safest Airplane Tires Ever Built”;
the famous B. F. Goodrich De-Icers; the revolu-
tionary B. F. Goodrich Expander Tube
Brakes; B. F. Goodrich Rivnuts; para-
chute seats; bullet-sealing tanks. To BF
find out more about how B. F. Goodrich G
can help make your planes safer, write
to the Aeronautical Sales Dept.

A

The B. F. Goodrich Company

Akron, Ohio Los Angeles, California
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U. S. FOREIGN AIR MAIL

From annual report of the Postmaster General

Air mail service to foreign countries during fiscal year, 1040

For Fiscal Year 1040

Service Service Percentage of
Route Scheduled Performed | Compensation | Performance
Miles Miles
1. New York to Montreall . ... ... 450,003.0 420,823.0 $257,8¢0.80 05.31
5. Miami to Cristobal (via King-
ston direct). ............. .. 133,114.0 133,114.0 220,525.72 100.00
Miami to Barranquilla. ... .. .. 200,437.1 260,437.1 520,874.20 100.00
Miami to Habana.......... .. 117.030.5 117,030.5 235,873.00 100.00
Barranquilla to Cristobal . . .. .. 40,237.0 40,237.6 72,427.68 100.00
San Salvador to Cristobal. ... .. 185,577.0 185,073.0 333,032.00 09.73
Port of Spain to Paramaribo. .. 110,236.0 119,230.0 208,760.2.4 100.00
Barranquilla to Port of Spain. .. 198,008.4 108,008.4 350,000.88 100.00
6. Miami to San Juan......... .. 471,40.4.0 470,787.0 825,012.45 00.85
San Juan to Port of Spain. .. .. 200,003.0 200,903.9 203,800.10 100.00
7. Miami to Nassau?...... ... .. 25,044.0 25,04.4.0 32,.430.00 100.00
8. Brownsville to Mexico City. ... 330,208.8 339,208.8 610,575.84 100.00
Mexico City to San Salvador. .. 160,217.7 100,21.4.4 200,020.20 00.99
9. Cristobal to Buenos Aires. ... .. 1,025,844.8 | 1,025,408.7 1,537,840.11 00.07
10. Paramaribo to Buenos Aires. . . . 051,338.1 051,300.6 1,622,385.24 99.90
14. San Francisco to Hong Kong. .. 860,330.8 815,283.5 2,850,920.82 03.78
15. Juneau to Whitehorse...... . .. 17,650.5 17,503.2 27,209.42 00.68
16. Fairbanks to Whitehorse. .. . .. 51,028.5 51,503.4 41,274.72 90.93
17. New York to Hamilton, Ber-
muda23 .. ................. 81,534.0 57,610.0 125,800.00 70.66
18. New York to Marseilles, Lon-
don?4 ............ .. .. ... 3092,350.0 204,568.0 1,036,780.67 75.08
20. Seattle to Juneaus. ... ....... .| .o | e [ e
Total................. % 0,107,001.0 |9 5,000,372.0 |6 12,424,721.69 606.75

21 way.

Southbound service authorized Apr. 1, 1030.

3 New Civil Aeronautics Board rate of pay effective Nov. 19, 1938.
4 Third weekly trip effective June 18, 1940.
5 Service commenced June 20, 1940-—no rate of pay as yet established by Civil Aeronautics

Board.

8 Subject to final adjustment,

Mileage and cost of service on United States foreign air mail routes and amount of annual
appropriation, for the fiscal years 1928 to 1940, inclusive

Miles Cost of Average Cost
Fiscal Vear Flown Service per Mile Appropriation
1928, . 99,530.0 S$147,050.00 S1.49 S1350,000
1020, . ot e e e 738,712.0 1,150,711.96 1.56 2,050,000
1030 et e et 2,503,505.0 4,300,000.00 1.72 4,300,000
b 4o B S 3,535,804.0 0,5604,858.17 1.86 6,600,000
TQ32. et et 3,778,729.0 6,002,084.28 1.84 7,000,000
b 0o X 3,775,454-5 0,048,188.77 1.84 7,000,000
TO34. o v ee e e 3,707,102.0 6,042,375.29 1.84 7,000,000
IO35 . ot et e 3,082,021.0 6,828,178.06 1.85 7,000,000
1030, . o 3,754,537-3 6,610,271.15 1.76 8,000,000
1037 et e 4,448,008.3 7,880,001.17 1.77 8,230,000
1938, ... o 4,004,557.0 8,579,524.57 1.72 9,905,860
O30 o v e 5,357,405.1 0,313,210.48 1.74 10,352,275
TQAD. o o et e 5,0900,372.0 12,424,721.009 2.10 12,649,520
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U. S. AERONAUTICAL EXPORTS
Compiled by Automotive-Aeronautics Trade Division
U. S. Bureau of Foreign and Domestic Commerce
Total Value for Calendar Years
1930
Country of Destination Value

Aden. ... . P S
Algeria. . ........... .. T e 99,479
Argentina, ........... .. e o o 2,186,630
Australia,.......... ... ... .. R 2,265,152
Azores & Madeira. ... ... ... o . A . 18,208
Barbados.......... B R o 1,779
Belgium.......... ... FE o . 279,883
Belgian Congo...... ... ... ... ... e 1,053
Bermuda......... ... P o 5,340
Bolivia.......... . 68,337
Brazil.......... - 1,924,639
British East Africa. . 2,300
British Guiana..... o . . o 5.380
British Honduras............... Lo o . o 57
British India. ... .. e 77,8061
British Malaya. . . 50
British Oceania. .. 3,454
Bulgaria......... T R 9,652
Burma... ... ..... .. ... e L e 83,461
Canada.................. P o ) 3.275.132
Ceylon........... ... ... ... . o . 75
Chile...... ... .. ........... e . . 26.396
China. ..o o o 1,071,782
Colombia........... e R L 592,971
Costa Rica.......... ......... T 83,579
CUba . oot e et e . 28,001
CzechoslovaKia. . oo o 135,839
Denmark........ N e 29,403
Dominican Republic.................. J i 22,662
FeUAAOT e « v e v et e e e 41,038
EGYDt. oo B 1,904
BSLOMIA . © v v oo oo 44,396
FInland .. oo oo 462,551
FramnCe. .o ovn oo 12,484,742
French Guiana.......... ... o L 48
French Indochina. ... ... ... ... ool o 5,413
French Oceania................... ... ... ... .. .. .. 14,359
French West Indies. . ............ ... ........... . . .. ... . 404
GOIINANY  ve et e e e . 90,780
Gold Coast.. ...,
[ YT 180,212
Guatemala............. .. ... ... .. 20,855
Haiti, Republicof.............. ... ... ... .. .. .. 449
HonduraS. .. coov oo e . 204,821
Hong Kong. ... ... ... ... ... ... .. ... .. . ... . 404,003
HUDZATY .o oo 8,100
Iceland. ... ... . ... .. .. 4,348
Iram.. ... .. 6,699
IraQ. ..o oo 43,324
Ireland. ... ... ... ... o 245,008
Ttaly. ... 81,280
Jamaica...... ... 1,265
Japan. .. ... 2,580,565
Latvia.......... ... . oo oo 9,
Lithuania......... ... . ... ... 0 1,669
MexRICO. . oot 3,239,953
%%oroccg_ .......................................................
Mozambique. . ... ..o 252
Netherlands.................................. .. .. 4 3?;,526
Netherlands Indies. . . .......... ... 0000 6,248,675
Netherlands West Indies.................. .. . . . . " 37,275
Newfoundland & Labrador. .. ............ ... .. . .. " 23,264
NewZealand.................... ... ... 78,627
NICATAGUA. ... oot o i e e 21,669
Norway... ... .. . 56.344
Other Asia. ... ... i 144
Other British South Africa. ............. .. ..... ... .. 2,603
Other British West Africa................ ... ... .. ... .7
Other British West Indies........................ ... ...~ 713
Other French Africa.................................." 13,516

1040

Value
34.700
4,116
1,170,600
15,887,718
23,415
1,150,083
155
21,004
120,510
3,013,600
177,784

258,087

33,994,473

118,627
11,087,467
321,355
219,204
50,466

43

2,968
7,062
350,654
4,303,299
75,463,921
247

762,831
3,400
445,165
724,064
6,128,729
331,714
2,384
34,305
52,255
1,468,591
300
294,454
718

882
3,261
6,639
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1030 1g40
Country of Destination Nao. I alue No. Value
Poland & Danzig......... ... . . . . ... i 305,705 e e
Portugal .. ... ... .. A o 8,810 13 816,183
Salvador. ... .. L e e 3 19,900
Sweden . T 2 5,992 67 3,667,988
Switzerland . ... 0 2 120,500 1 8,350
Thailand (Siamy). .. .. . . S 1 5,500 21 535,381
Turkey ... ... JEP N e 7 168,495 19 1,234,494
Union of South Africa. . ... . ... ... ..... 30 58,713 34 3,009,658
United Kingdom .. ... .. T, 241 16,572,570 1.370 88,020,839
Uruguay . . ... ........... R R vl e 13 57,767
U.S SR, (Russia). . ............ e 13 1,959,449 e i
Venezuela. . ... .. 7 272,053 15 257,741
Yuposlavia. .. ..o 3 182,036 1 63.743
Totals. ... o e 1,220  $600,386,800 3,532 $196,352,315
Aircraft Engines
1939 1940
Country of Destination No, Value No. Value
ATEUNUIMA . © ottt e it i e 31 S 332,352 37 S 290,695
Australia........... ... . .. ... ... .. ... 18 155,406 205 2,791,122
Azores & Madeira Islands. . ... ... ..., e e 1 14,000
Belgium. ... .................. e 8 86,400 13 82,496
Bermuda............ ... ... . ... ... 1 3,000 e e e
Bolivia. . ... .. . 4 27,200 7 50,641
Brazil. ... . . ... .. 76 191,873 90 327,413
British Guiana........... ... .. ... ... ..., 2 5,000 1 R
British India 2 3,516 1 1,318
Burma..................... e e 28 33,350
Canada.................... 83 194,616 1,042 5,339,813
Chile. ..o 2 12,000 17 60,616
China. ... e 55 567,175 254 2,991,352
Colombia. ... i e 28 89,165 15 35,873
Costa RICA. .ot iv et e iiaas 34 26,4410 17
1 1,000 2
2 12,840
9 5,500
Dominican Republic... 2 11,100
Ecuador.......... i .. 1 1,950 e
Egypt. ... .. . e e 9
Finland. . ... .. .. e e 34 216,089 109
France . ... e 563 5,734,572 1,136
French Oceania. .......... ... ... ... ....... 1 14,000 N
Germany .....vuvu i i 5 17,567 Cen
Greece. .. ..o e 4 2,200 el
Guatemala. ... ... ... ... ... ........... 2 7,564 e e
Honduras. ... ... 1 2,500 e
Hong Kong . ... o i e e 5 42,560
Iceland. . . .. 1 3.670 e e
Ireland. . ... 2 29,208 2 25,000
Italy . oo 1 13,900 cee e
Latvia ..o o o . 8 14,371
Mexico, ., .. ... .. 73 557,386 44 39,960
Mozambique. . ... oL 2 13,670 4] 55,710
Netherlands 161 1,213,657 34 256,462
28 202,307 43 345,080
3 19,726 10 56,000
1 14,500 e e
V¢ 2 19,300 2 16,540
Nicaragua. ... .. T 1 870
NOTWaY .o 9 18,400 10 51,919
Other Portuguese Africa.................... 1 1,471 e e
Palestine.................................. 1 404 1 412
Panama......... ... .. ... ... . . ... .. ... ... 3 3,400 2 1,380
Panama, Canal Zone. ...................... 5 12,000 6 34,182
PeIl...ouvsiine e, 9 66,459 7 78,959
Philippine Islands.......................... 3 18,684 5 23,264
Portugal......... . .. .. ... ... 2 14,475 5 33,125
Rumania..... ... ... ... ................ 2 13,050 e e
Salvador. ... ... ... . ... ... e 1 850 e e
Sweden . ..o e 14 32,220 32 250,973
Switzerland....... .. .. . ... .. . 0 0 .., 2 20,200 e
Thailand (Siamy. ... ....... ... ........... 47 346,200 30 193,120
Trinidad & Tobago....... ... ... ........... 8 11,500 4 6,000
Turkey. ..ooveue. i . oo e 12 70,344

Union of South Africa 1 3,600 29 333,355
United Kingdom........................... 491 3,432,345 1,659 22,450,200
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YOU CAN RELY ON

LYCOMING

a0 to 300-Horsepower

AIRCRAFT ENGINES

and Hollow-Steel Blade

AIRCRAFT PROPELLERS

FOR MILITARY AND CIVILIAN TRAINERS x PRIVATE AND COMMERCIAL PLANES

LYCOMING DIVISION
AVIATION MANUFACTURING CORPORATION

Williamsport, Pa., U. S. A. * Cable Address . . . Aviatcor

THE
INTERCONTINENT
CORPORATION

LEADING EXPORTERS OF AMERICAN
AERONAUTICAL PRODUCTS

Cable Address: 30 Rockefeller Plaza
INTERAERO NEW YORK New York New York U.S. A.
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1930
Counlry of Destination No. Value No.,
UrUBURY . o v oottt e e el 1
S.S.R.(Russta)........................ 1 176,536 16
Venezuela. ... wnnnnn 19 79,802 23
Yugoslavia ....... ... ... i e s
Totals....... ..., 1,880  S14,120,035 4986
Parachutes and Parts
1039
Couniry of Destination Value
AT INa . v ettt e e e $ 75,2600
Australia.......... . . e
Azores & Madeira Islands. . . ... .. ... ... ... ... ... 50
Belgium 02,650
Bolivia 180
Brazil. .. .. o 36,725
British India. ... ... e e
Canada 6,903
Colombia. . ... ... e e
Cuba. ... .
Denmark " 3.853
France e
Greece. 1601.237
Guatemala.......... ... .. 3,050
Mexico....... 41,860
Netherlands 5.005
Netherlands Indies. ....... ... ... . . . . i 55.001
Netherlands West Indies.......... ... ... .0iiienerenn.. ..
NOrWaY . ot s 14,233
Palestine. .o v v et 120
PerU. e 225
Philippine Islands.......................... 1.393
Portugal. ... ... e e e
Rumania.....ooouii e e 21,702
LY 1< U
DA . .t sttt e e 59,160
B 1% L3 + U 27,087
Thailand (Siam). . ...... .. ...t e 191
Trinidad & Tobago. ... ..ottt et e 215
Turey . oot e e 191,535
Umted Kingdom 4,739
Venezuela.. ... 3,775
Totals. .o u i i e e e, 8775.389
Aircraft Parts, Instruments and Accessories (Except Tires)
Engine Parts,
Total Total Propellers
1030 1040 and Parts, Instruments
Country of Destination Value Value Accessories  and Parls
Aden..................... $ ... $ 34700 & ... .... § .......
Algeria................... 6,311 4,116 2,153 1,325
Argentina .. 1,178,587 798,801 304,728 70,551
Australia. ................ 509,046 4,892,170 3,562,670 440,565
Azores and Madeira Islands. 18,158 9,415 6,284 1,432
Barbados................. 139 ... Lol
Belgium,................. 130,833 22,742 9,006 5,522
Belgian Congo............ 404 155 155 ...
Bermuda................. 2,340 13,004 3,903 445
Bolivia................... 31,009 50,869 36,228  .......
Brazil.................... 425,904 717,154 227,775 73,283
British East Africa........  ....... 177,784 58,800  .......
British Guiana............ 389 5,774 246 ..., ..
British Honduras,......... 57 L. i
British India.............. 47,262 42,389 22,124 9,790
British Malaya............ 56 100 100 ...
British Oceania............ 3,454 ... Lo e
Bulgaria.................. 9,652 ... L. Lol
Burma................... 83,461 224,737 70,834 47,502
Canada. . 024,264 9,937,815 3,604,650 1,840,380
Ceylon. 2 T
Chile..................... 9,187 50,171 31,591 2,530
China.................... 352,105 3,672,710 1,375,603 266,408
Colombia,................ 245,370 257,693 164,032 31,148
Costa Rica.....ooonvunnn. 19,259 113,714 52,240 220

1940
Value
413
230,628
099,673
31,080

247,873,823

1040
Value
$ 10,164
50,000

" 50,000

T 26,230
220
396,606
000
100

80,035
142,307
1,012
25,705
30,350
6,208
23,800
16,576
19

$1,068.779

Parts and
Accessories
N.E.S.

$ 34,700
638

423,522
888,935
1,699

106,401
4,492,785

61, 1254
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Cotntry of Destination

Cuba............
Czechoslovakia. ..
Denmark.. . ..., .. .
Dominican Republic.
Ecuador... . ..
Egypt....

Estonia. . . .
Finland. . ..
France.........
French Guiana. . ..
French Indochina.
French Oceania. .. ..
French West Indies. .
Germany .. ... ... ...
Greece. . ... .. ..
Gold Coast. ......
Guatemala. .

Haiti, chuhlu of |
Honduras. ....
Hong Kong.
Hungary. . .
Iceland...

Mexico..... . e
Morocco...... e
Mozambique...... . . ...
Netherlands. .. ....... o
Netherlands Indies. . ... ...
Netherlands West Indies. . .
Newfoundland and Labrador
New Zealand L
Nicaragua..............
Norway................
Other Asia.......,........
Other British South Africa. .
Other British West Africa. ..
Other British West Indies. ..
Other French Africa., ... .
Other Portuguese Africa
Palestine
Panama..............
Panama, Canal Zone. ..
Paraguay
Peru...............
Philippine Islands. . .
Poland and Danzigr. .
Portugal........... ...
Rumania
Salvador. .. ..............
Spain........... ...
Surinam
Sweden...................
Switzerland. . ...

Syria. .

Thailand (Slam)

Trinidad and Tobago
Tunisia.
Turkey...............
Union of South Africa
United Kingdom
Uru;vuay ...........
U. R. (Russia) .
Vone;uel'l

Totals..............

[FACTS AND FIGURIZS
Ingine Parts,
Total Total Propellers Parts and
10310 1940 and Puarts, Irstruments Accessories
Value Value Accessories and Parts SELS.
27,001 42,149 14,447 2m 27.501
7499 oL L0 Lo L e
20,050 43 43 Lo -
11,562 2,908 640 64 2,258
23,088 7,062 3,460 25 3.571
304 316,765 1es14 L. 107,251
44,390 A e R s
231,912 583,379 264,803 48,002 270,514
7,379,603 10,143,440 6,013,065 547,343 3,583,032
48 247 247 Lo Lo
5,413 15 s Lo L
359 672 157 ..., . 5158
404 241 224 15 2
73213 L. e e i
16,775 ;')()17 1.85¢ ... U\f’(‘
....... 57 57
10,241 9,672 7.021 50 2,601
449 1,575 695 250 630
27.321 28,004 15.887 R12 11,305
254,003 170,095 12,191 1.001 156,843
8,100 8381 ... 8381 ...
678 1,307 710 193 404
6,699 16,858 14,868 108 1,822
3,324 33,840 2,700 25,590 5,550
5,276 19,981 3.373 638 15,970
67,386 6,712 6,167 445 100
1,265 3,164 164 95 2,905
2,548,565 932,809 320,523 188,931 423,347
9,431 Lo o0 L e
1,669 . .LoL0 Lol i
387,657 105,723 44,907 21,150 39,366
....... 3,400 3,400
21,582 106,055 68,787 1,560 35,708
1,215,282 378,567 269,365 42,958 66,244
1,178,297 1,713,137 782,999 170,902 759,176
17,549 61,007 39,842 3,557 17,608
8,764 2,384 280 L. 2,104
54,827 17,765 9.610 648 7,477
583 10,407 4,430 .. 6,067
24,711 91,646 40,173 9,876 41,597
144 300 300 Lo L
703 294,454 34,403 14,97 4 244,087
....... 718 718
713 882 551 20 311
13,516 3,261 78 L. 3,183
1,415 3,439 2,071 148 1,220
887 524 270 L. 245
4,078 7.277 5,637 107 1,533
58,035 86,910 30,899 11,345 14,702
135 2,215 L0 L 2,215
255,194 188,149 129,016 9,121 50,012
115,399 80,854 54,952 3,177 22,725
62,055 ... L. . e e
52,392 89, 197 36,319 3.904 18,974
51,790 35()()54 6,961 1,722 341,971
4,170 5,135 3,599 60 1,476
....... 1,291 495 149 647
145 1,433 224 ... 1,209
411,986 1,197,006 493,073 101,185 602,748
104,243 12,909 11,940 36 933
272,851 115,726 41,876 815 73,035
9,154 20,858 6,774 613 13,471
30 L L i e e
816,702 1,110,272 301 819 53,816 751,637
109,017 690,836 442,202 120,099 128,535
14,785,146 24,071,690 10.382,20‘) 3,085,352 10,604,129
2,140 9270 644 ... 326
768,881 40,057 16,958 21,781 1,318
90,317 147,189 69,468 1,085 76,636
84,776 52,920 19,707 9,493 23,720
$35,798,922 $04,462,409 §29,691,629 $7,303,386 $27,467,394
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NON-MILITARY AIRCRAFT IN THE UNITED STATES
Junuary 1, 1941
Compiled by Civil Acronautics Administration

Certificated Aircraft
State S
Jan. 1, Jun. 1, le,’;;f"’ Jun. 1, Jan. 1
10471 1940 crease 1giu 1938
Alabama. . ... .. .. . RPN 119 88 35.2 ol
Arizona. ... ............ L . 103 79 30.4 64
Arkansus....... .. S .. 149 75 08.7 47
Californiu. . ........ e e 1,753 1,431 22.5 1,107 1,110
Colorado....... ....... P 169 136 24.3 92
Connecticut. . ........ . . 198 158 25.3 149
Delaware. .. ... . L R 89 62 43.5 54
District of Columbia. . .. .. Lo 214 149 43.6 117
Florida.............. o 389 293 32.8 234
Georgia.............. .. . 241 155 55.5 130
Idaho............... ... . 92 63 16.0 51
Nlinois. ............... L 992 874 13.5 663 ()(H
Indiana.................. 519 410 26.6 34 257
fowa................ A 381 245 55.5 184
Kansas............. o 382 205 86.3 164
Kentucky......... . . 118 89 32.6 63
Louisiana. . ......... e 208 134 55.2 109
Maine............... R 134 113 18.6 98
Maryland. . ......... [ 230 157 46.5 122
Massachusetts. . ... ... ... .. 106 322 26.1 264 22
Michigan. . .............. ... ... 723 559 29.3 428
Minnesota....................... 101 275 45.8 194
Mississippi........ .o R 116 111 4.5 94
Missouri....... N 505 331 52.6 239 200
Montana............ .. ... ... ... 130 76 71.1 55
Nebraska................. ....... 166 152 9.2 119
Nevada................. ... ...... 50 28 78.6 30
New Hampshire. . ...... ... ...... 58 48 20.8 39
New Jersey.............. o 496 388 27.8 273 268
New Mexico..... ......... ... .. .. 76 37 105.4 31
New York............. ... ....... 1,323 1,091 21.3 932 921
North Carolina. ........... ... ... 352 231 52.4 166 125
North Dakota........ ....... .. 102 68 50.0 48 E
Ohio.........c. 0 oo 899 748 20.2 556 544
Oklahoma........ .. .. e 362 243 9.0 198 185
Oregon. 210 149 40.9 111 110
Pennsylvama ........... . . 1,438 958 50.1 732 622
Rhode Islaund. ... .. ... .. ... ..... 135 97 39.2 61
South Carolina . . . . . e 160 102 56.9 68
South Dakota. ... ... ... S 87 71 22.5 62
Tennessee. . .. ..., 226 157 43.9 126 101
Texas. e e 980 612 60.1 504 422
Utah................ 81 41 84.1 36
Vermont................... .. ... 59 39 51.3 34 ;
Virginia................... .. .... 269 181 48.6 116 112
Washington. . .......... ... ... .. 296 221 33.9 184 166
West Virginia........ ... .......... 146 130 12.3 86
Wisconsin. . ...................... 347 256 35.5 204 166
Wyoming............ ... ... ..... 64 46 39.1 36
Alaska............ ... .. ... ... 149 94 58.5 96
Canadal, ........................ 1 1 —_— 1
Canal Zone........... ........... 0 1 —_— 0
Hawaiian Islands...... ... ........ 31 24 29.2 24
Mexicol.... ... 1 0 _— 0
Philippine Islands®................ 0 1] —_— 2
Puerto Rico...................... 21 17 23.5 4]
Foreign, Miscellancous.... ... ..... 5 5 —_— 14
Totals......... ......... 17,351 12,829 35.2 10,000 9,152

1 Figures for these countries are for aircraft and pilots registered by the United States.
2 Civil aircraft in the Philippine Islands are now registered with the local Government.
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LICENSED PILOTS IN THE UNITED STATES

January 1,

1941

FILYING FACTS AND FIGURTES

Compiled by Civil Aeronauties Administration

Certificated Pilots

State » .

Jan. 1, Jan, 1, (l',ff” Jan. 1, Jan, 1,

1041 1040 crease 1040 19318

Alabama........... ... ... .. ..... 661 210 214.8 160 121
Arizona. . ......... ... ... ... 451 183 14064 125 5
Arkansas 603 124 380.3 110 88
California . 8.285 5,193 59.5 4,207 3,373
Colorado. . . 260} 355 170.4 222 130
Connecticut . 592 417 42.0 350 268
Delaware. . 205 82 150.0 4 444
District of Columbi. 560 362 54.7 308 243
Florida............. 1,462 748 5.0 580 508
Georgia........... .. 1,072 435 1464 215 181
Idaho..... . 523 185 182.7 128 70
Ilinois... . ... 3.033 1,817 66.9 1,353 1,071
Indiana.... ..... ... ... . 1,416 909 55.8 585 433
lowa.... . ... ... ... 1,261 598 110.9 384 217
Kansas. . . . 1,326 430 208.4 281 106
Kentucky. . ... ... .. 375 181 107.2 117 90
Louisiana. . . 1,000 321 211.5 253 195
Maine.. ... . . . ... .. ... 330 184 79.3 125 95
Maryland. T 758 408 85.8 280 189
Massachusetts. ... . . . . 1,728 1,062 02.7 781 474
Michigan...... .. .. 2,208 1,203 83.5 935 761
Minnesota. ... ... 1,053 544 93.6 353 2606
Mississippi. 468 141 231.0 107 86
Missouri. ... .. L 2,075 738 181.2 525 411
Montana........... ... 544 159 242.1 114 100
Nebraska.................. ... .. 879 294 199.0 176 140
Nevada.... .. .. e 174 57 205.3 34 28
New IIampshm ........... 280 129 1171 85 55
New Jersey......... .. ... .. .. ... 1,630 976 67.0 762 038
New Mexico. 364 69 427.5 66 42
New York..... ... .. ... . ... .. 1,803 2,636 84.5 2,001 1,001
North Carolina. . ......... . .. .. 757 518 46.1 222 139
North Dakota. ... .. P 385 103 273.8 72 5SS
Ohio................... ..... 2,654 1,471 80.4 1,128 803
Oklahoma. ... .. . e 1,448 429 237.5 290 248
Oregon. . . 921 409 125.2 259 200
Pennsylvanm o 3,452 1,882 83.4 1,335 968
Rhode Island. . ..... ... ... .. 209 109 91.7 71 46
South Carolina.... ....... 627 208 201.4 103 72
South Dakota. ... ..... . ... .. 442 130 225.0 106 72
Tennessee...... ... ... . ... ... 1,086 417 160.4 285 224
Texas. ... i 3,918 1,384 183.1 1,002 827
Utah........ 545 152 258.6 126 77
Vermont... . .. ................. . 207 92 125.0 75 45
Virginia... ... ... ... ... ... 1,018 552 84.4 412 280
Washington. .. ... ... ... . ..... 1,709 875 95.3 525 413
West Virginia. .. ........ .. ... ... 721 271 166.1 183 125
Wisconsin.............. .. ... ... 929 467 98.9 334 242
Wyoming. ... ....... ..... ... ..., 238 113 110.6 90 72
Alaska....... ... .. ... .. ... . . .. 184 125 47.2 95 85
Canada.................. AN 44 35 25.7 29 27
Canal Zone....................... 37 37 —_ 51 39
Hawaiian Islands. ... ........ .. ... 254 157 61.8 146 102
Mexico. . .................... L 8 6 333 6 4
Philippine Islands. .. ... .. ... . ..., 21 21 —_— 24 25
Puerto Rico.......... .. .. . ... ... 45 16 181.3 126 11
Foreign, Miscellaneous . . . ........ .. 115 129 —10.9 12 106
Totals. . .vooveirenn. .. 63,1131 31,2642 101.9 22,983 17,681

! Includes 2,145 women pilots divided as follows: 113 commercial, 27 limited commercial,

1,803 private, and 202 solo.

2 Includes 902 women pilots divided as follows: 86 commercial, 30 limited commercial,

private, and 311 solo.

476
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AIRPORTS AND LANDING FIELDS

Compiled by Civil Aeronautics Administration

January 1, 1941

}Vx':a'l- Pur-

Mu- |Com=|Inter-| gy,xil. Pri- |Gt tially
State wicipal| mer- | medi-|"pppy | Navy [Army) yye 7000 ':' Totals|  or

ciul | ate b’”;;‘ s Fully

(fb“lCC-i) Lighted

Alabama............. 11 2 6 8 o 3 4 o 34 13
Alaska............... 1 8 o} 118 e} o 2 o 129 2
Arizona......... ... .. 0 7 11 16 o 1 o ) 44 17
Arkansas............ 10 3 4 5 o o 3 o 25 8
California............ 40 40 17 20 4 6 20 3 174 62
Colorado........... .. 28 2 3 o o 1 2 o 36 0
Connecticut.......... 8 5 1 3 o) o ) o 17 8
Delaware....... .... 1 4 ) [¢) o 1 1 o 7 3
District of Columbia. . o 1 o [} 1 I o o 3 3
Florida.............. 44 1 7 52 3 3 2 ) 122 35
Georgia.............. 22 0 1 14 o 2 o o 55 22
Idaho............... 16 o 7 13 o o 3 7 46 12
Hlinois.............. 15 33 o 2 o 3 7 o 66 28
Indiana.............. 14 21 [ 5 o 2 3 ) 51 18
Iowa................ 20 g 3 o o o 2 o 34 11
Kansas.............. 22 7 4 o [¢) 2 1 o 36 14
Kentucky............ 0 1 3 5 o 1 3 o 19 3
Louisiana............ 14 2 4 2 o 1 3 o) 26 12
Maine. .............. 13 3 o 2 o o o o 18 5
Maryland............ 2 12 1 1 o 2 2 o 20 10
Massachusetts........ 6 20 1 4 I I 1 o 40 12
Michigan. ........... 01 i0 o 28 1 3 10 3 116 21
Minnesota. .......... 10 5 3 2 o 1 1 o 28 12
Mississippl........... 16 1 7 7 o o 1 o 2 15
Missouri............. 12 7 12 o I 1 4 o 37 19
Montana. . .......... 20 I Is 24 o o 2 8 70 22
Nebraska............ 31 1 5 o o 3 3 o 43 16
Nevada.............. 2 3 8 8 o o o o 21 12
New Hampshire. ... .. 8 3 o 1 e} o o o 12 3
New Jersey . ......... 5 15 o 1 2 1 3 I 28 7
New Mexico......... 8 5} 13 7 o ) 3 <) 37 18
New York........... 25 39 6 4 o 5 13 [ 92 30
North Carolina....... 16 11 2 2 o I 1 I 34 11
North Dakota...... .. 8 4 [ 13 o o o [ 34 11
Ohio................ 27 41 11 13 o 3 [ 1 105 27
Oklahoma............| 18 5 7 8 o 1 2 o 41 20
Oregon. ............. 12 3 6 7 o o 2 o 30 14
Pennsvlvania......... 31 56 6 8 I 1 4 o 107 35
Rhode Island......... I 3 o 1 e} o <) [+ 5 I
South Carolina. ...... 12 2 4 7 2 o 2 o 29 9
South Dakota........ 15 2 1 3 o o 1 o 22 4
Tennessee............ 8 I 8 4 o o ) o 21 13
Texas. .............. 45 16 31 38 o 10 6 o 146 56
Utah................ 2 1 11 7 o o o o 21 15
Vermont............. 6 3 o I o 1 o o I1 1
Virginia. ............ 14 15 7 4 4 2 3 o 49 17
Washington.......... 17 4 6 15 1 4 I 3 3 17
West Virginia........ 11 7 2 5 o 1 1 o 27 7
Wisconsin............ 18 18 3 6 o 1 1 o 47 18
Wyoming............ 12 I 11 7 o o 2 o 33 16
Totals......... 788 406 | 289 | 507 21 60 |134 27 2,331 776
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AVIATION GASOLINE TAX SUMMARY

April

1, 1941

Compiled by American Petroleumn Institute

Stuate Taxes Refunds
Tux Stute
Tax Per Laws .
. Gal. | Pro- |Refunds| Lixemp- L
States (Il)’z'l’ o(n vidrx'ug P ‘;;1;_5 tion on Disposition of Fund-
on Fuel for ing lo |-Virerufi
Votor | Used | Refund | Vircrafi Fuel
Fuel Jor in Fuel
Avia- | Certain
tion Cases
ﬁlgbama .......... 6 6 Highway purposes
TIZON&. . ... ...... 5 X
Arkansas......... 614 x *
California. ...... .. 3 X
Colorado......... .. 4 X X
Connecticut. ... .. 3 - x
Delaware...... .. - 4 x x
District of Columbia 2 X X
Florida........ . 7 . x *
Georgia.. .......... [ O 2/3 state lighway 1/6 County
Rds. 1/6 Education
{?l?ho' ............. 5 2L, For Aeronautics Fund*
INOoIS. ....... 3 x X
Indiana......... .. 4 X X
Iowa............. 3 X X
Kansas........ 3 0 x *
Kentucky....... .. 5 R Highway purposes
Louisiana.......... 7 7 Highway purposes
Maine......... .. 4 P 3 *
Maryland......... 4 X X X
Massachusetts. . . .. 3 X
Michigan....... 3 145 1.5 For Aeronautics Fund*
Minnesota......... 4 x
Q/%ississippi ......... 6 1 3 X S The 1 cent is used for highways*
Missourt...... .. .. 2 X
Montana......... 5 B X X
Nebraska......... 5 S 2074 to State Asst. Fund, 809,
Nevad to Aviation Fund*
evada.......... . 4 X
New Hampshire. . .. 4 X
New Jersey....... 3 X X
New Mexico.... ... 5 x X #
New York........ 4 X
North Carolina. .. .. 6 X X X *
North Dakota. . .. 4 X X
Ohio.............. 4 1 X 3 *
Oklahoma.......... 4 X
Oregon............ 5 1 X 4 For State Board of Aeronautics*
Pennsylvania. ...... 4 4 *
Rhode Island....... 3 X
South Carolina. ... 4] 6 For State Aviation Funds*
South Dakota...... 4 *
Tennessee.......... 7 7 *
Texas............ 4 X X *
gtah .............. 4 4 For State Acronautics Fund#*
ermont. ... ... ... . 4 4 *
Virginia....... 5 3 X 2 *
Washington..... . .. 5 X
West Virginia. .. .. 5 X X *
Wisconsin.. ... ... 4 x x
Wyoming. ... .. 4 2 X 2 *

* See following notes accompanying name of State.
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NOTES ON GASOLINE TAX SUMMARY

Arransas—Aircraft fuel having a rating of not less than So octane is not taxed. Regular gaso-
line when used in airplanes is taxed 613 cents per gallon and the funds are used for highway
purposes.

FroripA—Aviation fuel testing 78 octanc or higher is not taxed.

Ipano—Airplane or air transport carriers importing gasoline into State for use in its airplanc
were not within statute taxing use of such fuels. For purposes of State Aeronautics Funds.
L. 1935, C. 40, Sec. 12,

Kaxsas—IExemption on aircrait fuel applies on purchase of forty gallons or more.

MaiNe—2{ used for highway purposes. If consumer fails to apply for the 3§ allowable refund
within ¢ months, then the 35 of the tax shall be added to the aeronautical fund. 1/« of
the 1¢ tax for acronautical purposes shall be allocated to acronautical fund. L. 1031, C 283;.

Micmican—A refund of 114¢ per gallon is made to air linc operators operating interstate on
schedule operations. All money received from aviation gasoline taxes paid into State
Treasury and credited to Aecronautics Fund.

Mississippi—}{ used for highway purposes. Licensed airports selling gasoline to crafts engaged
in interstate flights entitled to exemption of s¢ per gallon of the tax paid by licensed airport
operator.

Nenraska—For aviation purposes. Available information indicates that all the motor fuel
sold for aircraft is used for aviation purpose. Tax on aircrait fuel used by flying schools
refunded.

New Mrexico—Refund where amount purchased at one time is at least 50 gallons.

NorTti CArROLINA—Aviation gasoline is sold tax free. If ordinary gasoline is used in aircraft a
refund of s¢ per gallon will be made if purchase is in quantities of 1o gallons or more at
one time. The 1¢ is used for highway purposes.

Outo—Refund of 3¢; 1¢ not refundable but used to defray expenses of administering the pro-
visions of Sec. 5542-1 to 5512-18c both incl. of the General Code.

OreGON—Refund 4/s; remaining !/s for use of State Board of Aeronautics.

PENNSYLVANIA—No special appropriation of gasoline tax for aircraft. No money .appropriated
for aeronautics since 1931. Board of Property in the Dept. of Internal Affairs takes care
of airports.

SoutH CaroriNna—All taxes on aviation fuel credited to State Aviation Fund for development,
advancement, upkeep and promotion of aviation as Aeronautics Commission directs. Ap-
portionment allocated to each airport is in an amount as nearly the same as possible as
tax collections at each airport.

Soutn DakoTa—No refund on gasoline used for aircraft but such tax is allocated each month
to State Aeronautics Fund. From time to time State Aeronautics Commission allocates to
each airport its proportionate share for maintenance.

TenNEssEE—The 7¢ used exclusively for aviation purposes; 34 to Bureau of Aeronautics and
14 to development of airports. Law of 1939, Ch. 105 provides that any money allocated
to the Bureau of Aeronautics out of the proceeds of gasoline tax in excess of any appropria-
tions made to Dept. of Highways and Public Works shall be covered into the general fund.

TeExas—Law 1930 Texas Statute 7065 provides for entire refund but still charges $1.00 filing
fee for refund claims as expense for furnishing forms.

Utar—Ch. 66 Laws 1939 provides that 34 shall be exp‘en‘ded on the airport where gasoline is
sold; 14 to be spent for maintenance, etc. as commission may determine.

VErMONT—Law 1939 Appropriation No. 125 p. 156 provides that $2,000 is appropriated an-
nually for acronautical purposes.

VIRGINIA—I. Intrastate operators—Tax of 3¢ per gallon imposed by reduction from refunds.
2. Interstate operators—Tax of 3¢ per gallon on gasoline purchased for use and used by
interstate operators in intrastate operations and within the borders of the state, the amount
of tax to be based on the flight logs of each trip and average consumption of gasoline per
hour per month.

WesT VIRGINIA—Ch. 125 Laws 1939—Refunds on quantities of 25 gallons or more when used
in aircraft.

WyomINgG—2¢ per gallon refund on purchases in excess of 10,000 gallons per month, Law of
1935. Funds paid to city, town or county where air field is located (and from which tax
was collected) for maintenance of such air field.
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U. S. CIVILIAN PILOT TRAINING PROGRAM

Cumulative totals in the U. S, Civil Aeronautics Administration’s Civilian Pilot Truaning Program
from inceptinn in February, 1939, to June, 1941,

Number of Trainees

Stuates — R,
I'rimary Secondary
Alabama. .. .. J e 038 150
Arizona. ... ....... ........ . .. N 430 1]
Arkansas. .. .. e . e R R 815 100
California. ... .. e . . o . 0.005 0090
Colorado. ... ... ... ....... R . L. 1,040 270
Connecticut .. . .............. . . . . .. 350 20
Delaware. .. ... ... ... . [N 160 30
District of Columbia....... .. . o L . 325 40
Florida......... ... . .. .. . Q82 130
Georgia. ... ... ... A Lo . . . - 804 90
Idaho.. ... ... .......... . . . . 600 an
NMinois. ... ... .. ... ....... . o 2,165 250
Indiana. .. ... ... ... ... . R 1,507 180
Jowa........ ... R . . 1,508 220
Kansas....... ... . . . . . 1,777 300
Kentucky..... . ........... R .. R 330 20
Louisiana, ... e . Lo R R 1,055 190
Maine. .. ... .. T R . L 475 &0
Maryland. . ... . o . . R S24 120
AMassachusetts. ... ... ... e . 1,280 200
Michigan...... . ... ........ S B 2.320 260
Afinmesota. ... oo o, 1,117 180
Mississippi. ... ... ... s T4 20
ATISSOUTT. & v o oo et e e e e e 2,004 140
Montana. .. ...oovevoon. . 627 150
Nebraska................. e 945 140
Nevad . o e 201 20
New Hampshire... ..o o 300 20
NOW JOISCY et v o et e e 925 110
NEW MEXICO. - v v et e et 511 70
NeW YOrK. o oo e e e 2,012 385
North Carolinf. ... 1,002 80
North Dakota. ................. N 602 40
ORIO. o v v e eeeee e 2,627 240
(@) 7 R 7 o'o = S 1,780 210
(@3 ey 14 < 1S 959 150
Pennsylvania. . ......... . 2,375 180
Rhode Island. . ... .. 324 70
South Carolina. .. ... 1,014 140
South Dakota. ..., 505 40
o8 ¢ Tcr-ToT < 1,267 190
O RAS .« v e e e e e e e e e 3,916 700
Ut . oo 689 70
Vermont . « ..o o e, 299 —
Virsinia. ... 861 110
Washington . ... ..o 1,451 200
West Virginia, ... ..o o 790 120
TVASCOIISII ¢ v v e e e e 720 110
I Y OIMInI . e et e e e e e 204 50
State Totals. v ue oo 57,193 8,025
Territories

ALK L ottt 55 —
Hawall, oo e oo e et a e e e 40 —
Puerto RICO. e v v v i i e 20 —
Territory Totals.. ... ... . 115

Grand Total.. ... .o e 57,308 8,025
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U. S. CIVILIAN PILOT TRAINING PROGRAM

Statistics on flights training in the U. S. Civil Aeronautics Administration’s
Civilinn Pilot Training Program.

Flight Training from February, 1939 to January, 1941.

Private Pilots. ... ......... ... . .... Febo-June, 1930 ... ... ... e
Private Pilots, . .................... Nov, 1939-June, 1940 ... ... 0 e
Private Pilots. .. .............. ... .. July, 1040-Jan,, 1041 ... o o o e
Sccondary Pilots. . ... .. .. oL July, 1040-Jan,, 1941, .. .. .o iie i
otals. o 41,188 flight courses, 37,

(Sceandary pilots are chosen from preliminary graduates)

277 pilnts

TrainingE COntOTS . v v v ettt et e et et e e et 707 College, 200 Non-College

Instructor Refresher Courses

Completions

Primary Instructor Refresher Centers Quata to date
(20-25 hours flight training, 20 hours ground training) 139 4,600 1,482
Advanced Instructor Refresher
(25-30 hours flight training) 91 2,124 581
Commercial Refresher Course
(20-25 hours flight training)
No. of Centers Quote In Training Completions to dale
131 1,430 472 131
Student Instructors
(35 hours ground training—30 hours flight training)
No. of Centers Quota In Training Completinns to date

78 780 183 31









INDIENX OF

Corp.. 377
Flare->ignal

Intercontinent
International
387

I. V. W. Corp., 561

Division,

Jacobs Aircratt Engine Co., 405
Jones, Casey, Schiool of Aeronautics,
201

Kinner Motors, Inc.. 3503

Knu-Vise, Inc.. 533 v

Kollsman Instrument Co., 407

Lawrance Engineering & Rescarch
Corp., 5063

L.ear Avia, Inc., 583

l.ecece-Neville Co., 469

Lenz Electric Manutacturing Co., 471

Liberty Aircraft Products Corp., 32y

Liquidometer Corp., 357

L.ittelfuse, Inc., 3501

L.ockheed Aircraft Corp., 473

l.uscombe Airplane Corp., 339

l.uscombe School of Aeronautics, 322

l.ycoming Division of Aviation Man-
ufacturing Corp., 577

McArthur, Warren, Corp., 470
McDonnell Aircraft Corp., 475
Muacwhyte Co., 3529

Martin, The Glenn L., Co., 477
Menasco Manufacturing Co., 393
Moore-Eastwood & Co., 333

Norma-Hoffmann Bearings Corp., 513
North American Aviation, Inc., 479
Northrop Aircraft, Inc., 480
Northwest Airlines, Inc., 551

Pacific Aviation, Inc., 481

Parks Air Collcgg Im ., 351

Pioneer Instrument Division of Ben-
dix Aviation Corp.,, 571

Pioneer Parachute Co., Inc.,, 533
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