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CHAPTER 1
THE WAR IN THE AIR

The United Nations Take the War to the Enemy—Air Supremacy
on Nine Fronts—General MacArthur Explains Importance of
Air Power—Japanese Are Stopped in All Areas—British
R.A.F. and American Army Air Forces Pound Axis Europe
in Day and Night Bombing Raids—Allied Air Power
Dominant in North Africa and Mediterranean Campaigns.

early in April, 1943. It has not been a long war as wars go,
yet it has been long enough for American air power to go into
action and make itself felt over all continents and all seas. Ameri-
can flyers in American planes, flying wing to wing with the heroic
air forces of the United Nations, have been taking the war to the
enemy wherever they can find him. They have been blasting him out
of the skies over land and sea, driving him back repeatedly from a
score or more of brilliant advances on the surface where he had
come perilously near winning his objectives. We are beginning only
now to concentrate enough air power in all the far corners of the
earth—where the need for greater strength becomes more imperative
day by day—but what we have sent out has been brilliantly successful
in the ghastly business of hitting the enemy where it hurts him most.
Conditions have hecome much more favorable to us compared to
a year ago when our Army and Navy leaders were charged with the
fateful responsibility of getting air power, and plenty of it, into
action everywhere. Theirs was the most gigantic task in all aviation
history. It was apparent then that American air strength must be
built up for action on all fronts. Planes, flyers, maintenance crews
and a continuous flow of air force supplies in ever-increasing volume
had to be provided. We were on the defensive. The enemy was ram-
pant and still on the march of easy conquest, largely because he was
able to put more aviation at work where and when he wanted it, in
Europe, in North Africa. in the Southwest Pacific and in the Far
East. Leaders of the United Nations realized that we could lose the
war, or at least it could be drawn out for too many years, if we did
not soon attain supremacy in the air.
We now have that supremacy on all nine fronts and on the seven
seas, and we are on the offensive. United Nations air forces, in-
cluding the British, Australian, New Zealand, Canadian and Nether-
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T HE United States has been at war 16 months as this is written




































CHAPTER II
THE AMERICAN CONTRIBUTION

Combat Victories Prove Excellence of Army and Navy Training
Methods—Air Tactics Well-Conceived—The Safety Record—
Rickenbacker Lauds American Bombing Technique—Fighter

Planes Prove Worth in Combat—Inventions and Other De-
velopments—Aircraft Manufacturers More Than Double
Production.

could have provided the air power required to help take

the United Nations off the defensive and place them well
on the road to victory. That the maximum effort has been put forth in
this country during the 16 months since Pearl Harbor, is evidenced
by the record of accomplishment in every activity having to do with
building up the world’s largest air forces and getting them into day
and night contact with the enemy.

A box score of five Jap planes for every machine that we lost
was the record for several months during 1942, while in North Europe
our developing operations against the vaunted German air force with
its highly acclaimed equipment grew to be approximately the same.
The R.A.F., for that matter, had proved time and again that the
Luftwaffe could be shot out of action. Thus it was no surprise when
Secretary of War Henry L. Stimson announced that during the last
11 months of 1942 American planes shot down 987 enemy machines
plus 362 probables as compared to our loss of 309. Since then the
enemy losses have become proportionately greater with each passing
month. The air forces of the Army and the Navy, which also includes
the Marine Corps and Coast Guard, have taken the offensive in the
air and are demonstrating their superiority over the enemy on all
front§, Here let us take stock of the various factors which have
contributed to those happy and extremely promising conditions which
must have such decisive influence on the outcome of the war.

There was nothing niggardly in the planning of the Services
when they set up the 1942 program for air strength in this global
war. The Army Air Forces, according to present plans, will com-
prise one fourth of the entire Army, regardless of the size that the
Army may become in the future. The Navy air forces acquired
nearly 5,000 planes during the 12 months ending June 30, 1942, and
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O NLY the maximum of effort here in the United States










































CHAPTER II1
THE U. S. ARMY AIR FORCES

Over Six Continents and Seven Seas—U. S, A. A F. Grows to 44
Times Its Peace Strength of 1940—General Arnold Describes
Achievements During Fifteen Months of War—Improved
Equipment—Successful Campaigns Against the Japs—Heroic
Air Battles Become Daily Routine—Precision Bombing
Introduced in European Theater—We Gain Air Superi-
ority Over the Japs—Our Fighters Beat the Germans—

Allied Air Power Helps Drive the Axis Out of Egypt
and Libya—Operations of the Air Transport
Command.

marked by phenomenal growth of the U. S. Army Air Forces

and its effectiveness as it carried the war to the enemy over the
six continents and seven seas, relentlessly pushing him back on all
fronts. Gen. Henry H. Arnold, chiet of the A A'F., in reporting
achievements stated that the Army’s air service totaled more than a
million officers and men, and was due to reach more than two million
by the end of 1943. Meanwhile. the Army Air Forces had come a long
way on the road to victory. With other United Nations forces they
had gained supremacy in the air. This was far different from the be-
ginning when they often had to fight Japanese squadrons of planes
that outnumbered them as much as 135 to one.

From the first day, however, Army Air Forces pilots began taking
their toll of Japanese planes. During the sneak attack on Pearl Har-
bor, Lieuts. Welch and Taylor shot down five Jap planes between
them. In the Philippines direct hits were made on three Japanese
transports near Luzon within a few hours after the war started, and
Capt. Colin Kelly died after his immortal attack on the first Jap bat-
tleship to come under an American bombsight. Lieut. Col. “Buzz”
Wagner began his amazing string of Jap victories when five Jap
fighters hopped on him, and he shot down two, drove off the others,
then dove on an enemy airdrome shooting up 12 planes on the ground.
Not long after, Capt. Wheless demonstrated the toughness of our
Boeing Fortress heavy bomber when he dropped his bombs on six
enemy transports while being attacked by 18 Jap fighters, and then
escaped after a running fight with them for 75 miles, during which

37

THE first 15 months of American participation in the war were




































































































































CHAPTER 1V
U. S. NAVAL AVIATION AT WAR

Magnificent Achievement of Coordinated Sea-Air Power During First
Year of War—Marshall and Gilbert Raids—Japs Surprised by
Efficiency of U. S. Naval Aviation—Results of Years of Plan-
ning by Bureau of Aeronautics and Aircraft Industry—Battle
of the Coral Sea—The Battle of Midway—Naval Aviators
in the Philippines—The Japs Are Stopped in the Aleu-
tians—\Wake Island Operations—The Solomon Islands
Campaign—DBattle of Santa Cruz—Heroes and
Awards—U. S. Coast Guard.

. HIRTY-TWO years after the first naval officer learned to fly,
I Naval Aviation has proven its vital place in maintaining sea
power”’—thus a veteran Naval airman and historian of U. S.
Navy Aviation succinctly stated the case for coordinated sea-air power
early in 1943. Naval Aviation spread its wings further and further-
over the world’s battle areas during the year-and-a-half following the
debacle at Pearl Harbor, where 8o of the Navy's pitiably few war-
planes were smashed in the Jap's treacherous sneak punch. Reeling
under the initial blow, but basically far more ready for global warfare
than generally realized, the Navy's air force came surging back to
strike a retaliatory blow at the enemy within eight weeks. The raids
on the Marshall and Gilbert Islands on February 1, 1942, had a far-
reaching significance which only became apparent many months later.
Those raids, while damaging, were not catastrophic to the Jap. But,
as succeeding months saw Naval Aviation rain blow after blow on
the enemy, there emerged the realization that the Marshall and Gil-
bert episode had proved that the Navy was ready, as a result of years
of planning, to strike back at any foe, that it was not, as apparently
believed by the Japs and many others, a decadent force which had
been blown into oblivion at Pearl Harbor.

The Marshall and Gilbert raids were the opening guns in a salvo
preliminary to the historic actions at Bougainville, Wake and Marcus,
Salamaua and Lae, Tulagi, the Coral Sea, Midway, the Aleutians, the
Solomons, Santa Cruz and North Africa. By the first anniversary of
Pearl Harbor, Navy air power had destroyed at least 1,570 enemy
warplanes, and had lost only 306 planes in combat. In addition,
enemy warships and auxiliary vessels, including transports loaded
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CHAPTER V
THE CIVIL AIR PATROL

Private Flying Goes to War—Emergency Service Over Land and
Sea—The Success of C.A.P. in Anti-Submarine Operations—
Rescue \Work and Other Relief Operations—Women Pilots

Join the Men on Dangerous Missions.

courage,” two men of the Civil Air Patrol stood before Presi-

dent Roosevelt in the White House on February 10, 1943, and
received Army Air Medals, the first of this valfant organization to be
so honored, but not the first nor the last C.A.P. members to perform
heroic deeds. Behind the simple ceremony was a drama which was
only one of the countless exploits of the Civil Air Patrol which daily
added to the story of America’s conquest of the air. Not until final
victory would the full story of C.A.P. be told—a story of private
flyers piloting light airplanes in almost impossible weather on missions
which would have seemed incredible in peacetime; aided, of course,
by ground and operational crews who made the flying possible.

The pilots honored at the White House landed a light amphibion
plane on a sea where swells were running eight to ten feet high, and
rescued the personnel of another C.A.P. plane which had crashed
while on anti-submarine patrol. The citation said the sea was too
rough for the rescue plane to take off and so, while one of the C.A.P.
men taxied the plane for five hours, the other clung to the wing to
overcome a dangerous list until the plane was taken in tow by a
Coast Guard boat.

James N. Landis, Director of the Office of Civilian Defense, said
all civilian defense volunteers “must share a sense of pride” in the
Army awards for civilian action for the first time.

On the same day the awards were made, the head of an important
war plant lauded the C.A.P. emergency courier service after a C.A.P.
plane flew through stormy weather which in ordinary times would
have kept him grounded, and delivered a shipment of vitally necessary
war parts from one factory to another. “This emergency service of
the Civil Air Patrol,” said the plant manager, “answers an urgent
need in cementing the link between supplier, producers and the armed
services . . . these Civil Air Patrol flyers are rendering a great
service to American industry’s victory drive.”
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CITED for “meritorious achievement,” and ‘‘a high degree of
























CHAPTER VI
TRAINING FOR WAR AVIATION

Millions Receive Training in All the Various Branches—Huge
Air Forces for Combat Service—Army and Navy Turn Out
Iegions. of Pilots and Other Flight Personnel—Ground
Crews Trained for All Fronts—C.A.A. War Training
Program—Vocational Training—Work of the Schools.

HOST of young Americans went to war in the aviation
A branches of the Services and hundreds of thousands of others
- entered some form of training within 15 months after Pearl

Harbor. The Army and Navy were developing the world’s largest
air forces. Young men were going abroad and into all war zones as
civilian technicians and mechanics. Men and women were being
trained to take their places in aviation at home, in the plants, repair
depots and operations bases throughout the United States. The flying
schools were training pilots and other flight crews by the tens of
thousands. Other schools were turning out mechanics by the hundreds
of thousands.

The Civil Aeronautics Administration undertook in February,
1942, to foster and encourage an aeronautics training program for
youth, as a national asset in war and in peace. This program had two
major objectives: 1. The development of a well qualified pool of
youth for the air forces; in effect, the creation of a reservoir of youth
whose initial training for the air forces would be effected prior to
more advanced training in the air branches of the Army, the Navy,
or the C.A.A, War Training Service. 2. The preparation of youth for
participation in the gigantic development of aviation and the ex-
pansion of air commerce in the post-war world. This second ob-
jective requires no different or additional activity since the basic,
elementary principles of aeronautics are the same for both military
and civil aviation.

Air commerce draws its strength from youth. The same pref-
erence for youth is expressed by the military air services. Every year
over a million youths complete their high school education. Over
600,000 are boys. It is estimated that as many as 40 per cent of these
boys will go into the air forces. More and more of our young women
are going into commercial aviation and being looked to for auxiliary
services of the air forces. After this war the bulk of the personnel for
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CHAPTER VII
GOVERNMENTAL ACTIVITIES

Work of the Federal Bureaus—The Civil Aeronautics Administration
—Civil Aeronautics Board—Division of Commercial Affairs—Di-
vision of International Communications—Federal Communica-
tions Commission—Fish and Wildlife Service—Inter-Ameri-
can Defense Board—National Advisory Committee for
Aeronautics—The National Inventors Council—Petroleum
Administration for War—Reconstruction Finance Cor-
poration—Smithsonian Institution—U. S. Forest
Service—U. S. Public Health Service—U. S.
Weather Bureau—War Production Board.

URING the first year of United States participation in

World War II the Federal bureaus increased the scope of

their work and took on new tasks of solving the prob-
lems and administering the many activities connected with the all-out
prosecution of the war. Accounts of the work of the individual bu-
reaus follow:

The Civil Aeronautics Administration

Activities of the Civil Aeronautics Administration in 1942, all
closely geared to the war effort, were summarized under four main
headings—airways, airports, airmen and air safety. The Airways
system, built, maintained and operated by the C.A.A,, played a key
role in wartime aviation. Aircraft movements along C.A.A. routes
were almost quadruple those of 1941, totaling about 9,000,000. Of
this total, approximately 8o per cent was military traffic by Army,
Navy, and Coast Guard planes. C.A.A. control of this traffic was
extended from “ramp to ramp” with the taking over of control towers
at 70 airports, at the request of the Services. Fifty additional towers
were scheduled to be taken over by the summer of 1943.

To provide an adequate complement of traffic control personnel, the
C.A.A. conducted an intensive training program. During the last half
of 1942 alone, more than 600 men and women began courses designed
to qualify them as airport or airway traffic controllers. The opening
of nine new airway traffic control centers during the year also created
a need for personnel in this field. In the same period, more than 200
controllers already employed were given refresher or advanced
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training to fit them for additional responsibilities. THundreds more of
Army and Navy personnel were trained in traffic control. It also was
necessary to train replacements and additions to the staff of aircraft
communicators. Between July 1, 1942, and May I, 1943, the training
quota for this type of work was 1,200. C.A.A. airways communica-
tions facilities also were expanded in the international field of opera-
tions. To the transatlantic station ncar New York were added
intercontinental transmitters at New Orleans, San [Irancisco, and
Seattle, serving Army and Navy needs in this global war.

Approximately $200,000,000 was appropriated to the C.A.A. for
construction or improvement of airports during the fiscal year ending
June 30, 1943. This brought total funds authorized since the be-
ginning of the Defense Landing Areas program in October, 1940, to
$339,333,050 for work at 668 sites. At the beginning of 1943, how-
ever, the War Production Board, as part of a general policy cur-
tailing construction, revoked priorities and halted work on 41 C.A.A.
airport projects, having a total cost of $23,585,056.

Three phases of C.A.A. activity concerned airmen—pilot training,
pre-flight aviation education and research on the selection and training
of pilots. Originally termed Civilian Pilot Training, the first became
the C.A.A. War Training Service during 1942. At the beginning of
the year, negotiations were under way to integrate C.A.A. pilot train-
ing facilities more closely with the needs of the Army and Navy Air
[Forces. As far back as September, 1940, students had been pledged to
make themselves available when needed by the Services, and before
Pearl Harbor some 20,000 trainees had entered the Services, but with
the United States actually at war a more direct tie was necessary. In
June, therefore, arrangements were put into effect whereby all C.A.A.
trainees would be enlisted in the Army or Navy aviation reserve. The
Navy contracted to supply the C.A.A. over a period of a year with
20,000 men (since increased to 30,000) to be given elementary (and
in half the cases, secondary) training before going to Navy combat
flying sph_ools. ‘The Army chose at the outset to utilize C.A.A. facilities
for training men disqualified for combat flying to become transport
pilots, flight instructors, glider and liaison pilots. A total of 112,000
courses in these fields was scheduled.

At the beginning of 1943, however, the Army announced that the
C.A.A. had in training, or enrolled and waiting training, enough men
to meet its needs in these categories for a year. Enrollments under
this plan, already suspended because of the President’s ban on vol-
untary enlistments, therefore were halted. At the same time, the War
Department said that beginning in April, 1943, it would send a “cer-
tain proportion of prospective aviation cadets” to C.A.A. contract
schools for “special qualification courses.” These would include up
to- 10 hours flying instruction, as a result of which “men who are
found unqualified for additional flying training will bhe eliminated
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as pilot trainees and, will be used in other capacities by the Army Air
Forces.”

The year 1942 also saw extension of air training to the high schools.
Some 14,000 high schools introduced pre-flight aeronautics courses
under a program initiated by the C.A.A. in cooperation with the U. S.
Office of Education. Groundwork was laid by a C.A.A.-sponsored re-
search project which produced a series of textbooks and teachers
manuals, and by the throwing open of C.A.A. ground school courses
to teachers. An experiment in actual flight training was conducted at
21 high schools, where a total of about 210 students took the regular

C.A.A. elementary courses, and averaged the same flight grades as
older lads had been scoring.

Civil Aeronautics Board
Activities of the Civil Aeronautics Board changed markedly since
the outbreak of the war. Approximately 50 per cent of the work of
the Board was connected with that part of the war program in which
the country’s domestic and international carriers participated. Under
a Governmental policy determined May 6, 1942, for maximum utiliza-
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of first officers (co-pilots) was more limited than formerly, it was
possible to retain as captains men of long experience.

Shortly after the entrance of this country into the war, directives
restricting civil flying, other than scheduled air transportation, along
the Pacific and Atlantic seaboards, were laid down by the War De-
partment and were later supplemented with an order directing the
discontinuance of all such flying on the Pacific coast. Non-air line
civil flying along the Atlantic seaboard continued under certain re-
strictions until sometime in August, when all such flying within certain
defined areas was stopped. Even flying schools were directed to re-
move their flight operations from the established zones. This curtail-
ment of civil aviation was accompanied by a slight reduction in the
number of accidents of all types from 5,526 during the fiscal year 1941
to 5,493 during the fiscal year 1942. Of the accidents occurring dur-
ing 1942, 115 involved air carrier aircraft. Of these, six resulted in
fatal injuries, one in serious injury and seven in the complete destruc-
tion of the aircraft. Individual reports covering 532 serious accidents
were released to the public, and covered all phases of flying activity.
All accidents reported were analyzed for statistical surveys and group
studies. Of the total number, 3.2 per cent resulted in fatal injuries;
an additional 3.7 per cent resulted in serious injuries and 8.7 per cent
in the complete destruction of the aircraft involved. During the fiscal
year 1942, 28 public hearings were held in connection with aircraft
accident investigations ; 12 involved air carrier operations and the re-
maining 16 non-air carrier activities.

Division of Commercial Affairs

The Division of Exports and Defense Aid of the Department of
State after June 18, 1942, became the Division of Commercial Affairs,
and it continued to administer the registration and licensing pro-
visions of Public Resolution No. 54 approved November 4, 1939.
Section 12 of the Act required that all persons engaged in the business
of manufacturing, exporting, or importing any of the articles or
materials enumerated by Presidential proclamatior} shall register with
the Secretary of State. The President’s proclamafion of May 1, 1937,
was superseded by a more complete listing of arms, ammunition and
implements of war in the proclamation of April 9, 1942. The articles
listed in this proclamation include aircraft and gliders of all kinds,
aircraft engines, propellers, essential parts such as wings, hulls, fuse-
lages, undercarriage units, and tail units, and a number of items of
aircraft armament including gun turrets and aircraft armor plate. It
was unlawful for any person to export or import any of the articles
listed in the President’s proclamation without first having submitted to
the Secretary of State the name of the purchaser and the terms of sale
and having obtained a license therefor. These regulations, however,
did not apply to Lend-Lease shipments. Licenses were not issued in
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any case in which it had been determined that the proposed shipment
would be contrary to the interests of the war effort. During 1942 two
special unlimited licenses were issued to the British Ministry of Sup-
ply Mission covering certain exigencies in the international munitions
traffic. On January 15, 1943, an unlimited license covering shipments
to and from Canada was issued to all those importers and exporters
registered with the Department of State. Matters pertaining to priori-
ties on aircraft, aircraft parts, and accessories also were handled by
the Division.

Division of International Communications

The Division of International Communications of the Depart-
ment of State was created on August 19, 1938, in order more effec-
tively to meet the steadily increasing problems which confront the
United States in the field of international communications. In estab-
lishing the Division, the Secretary of State defined its duties as
follows:

The functions of the Aviation Section included the negotiation of
international agreements on such subjects as air navigation, the opera-
tion of air transport services, the reciprocal issuance of airman cer-
tificates and the reciprocal recognition of certificates of airworthiness
for export, as well as agreements on various phases of international
air law. The Aviation Section is in charge of the technical work con-
nected with participation in international aviation conferences and in
the activities of international aeronautical organizations such as
the International Technical Committee of Aerial Legal Experts
(CITEJA) and the Permanent American Aeronautical Commission
(CAPA).

Federal Communications Commission

A total of 6,902 authorizations for the use of radio transmitting
equipment in the aviation service, including aircraft, aeronautical,
aeronautical-fixed, airport control, flying schools, and flight test radio
stations were issued by the Federal Communications Commission dur-
ing the calendar year 1942. Many of the commercial aeronautical
facilities were operating in conjunction with the military forces, and
the facilities remaining for commercial use were being operated to the
limit of their capacity. The resultant burden upon the aviation com-
munications facilities serving military and commercial operations ne-
cessitated several changes in the related administrative procedure and
regulatory action of the Commission. The changes were made after
co_nferences with the War Department, the Navy Department, the
Civil Aeronautics Administration and other war agencies of the Gov-
ernment, as well as with representatives of the aviation industry.

More than 500 licensed acronautical stations were required to
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fish and wildlife resources during 1942 in the discharge of their
duties connected with the enforcement of the Alaska Game Law, the
Lacey Act and the Migratory Bird regulations. Field men of the
Alaska Game Commission—the Service’s operating agency in the
Territory—found that the airplane was ideally suited for their work
of spotting illegal fur trapping activities. They traveled 156,384
miles by plane during the fiscal year 1942. This was five times as
much as any other form of transportation used. In addition, em-
ployees of the Service’s Division of Alaska Fisheries covered about
10,600 miles in the total flying time of 104 hours while engaged in
Alaska fishery patrol activities. Of the total, g2 hours of flying was
done in southeastern Alaska and 12 hours in central Alaska. Five
ships comprised the air fleet of the Alaska Game Commission—three
Fairchilds and two Monocoupes. Two Fairchilds and one Monocoupe
were equipped with pontoons. They were based at Ketchikan, An-
chorage, Dillingham and Fairbanks.

Inter-American Defense Board

The Inter-American Defense Board, an international body re-
sulting from Resolution XXXIX of the Rio de Janeiro Conference of
1942, composed of experienced Army, Navy, and air officers from the
twenty-one American Republics, approved three resolutions, initiated
in its Plenary Committee for Air Defense, which contributed to the
development of aviation and aeronautics in the Western Hemisphere.

The earliest of these resolutions, entitled, “Exchange of Air In-
formation,” suggested to the Governments of the American Republics
that they maintain a continual interchange of air information and in-
formation of common interest in continental defense. A second reso-
lution suggested to the Governments the simplification of the required
legal procedure in order that military aircraft of all countries repre-
sented on the Board might fly with the greatest freedom through the
skies of the Americas. A later resolution to the Governments of the
American Republics suggested exchange of official visits by squad-
rons of the representative military air forces for the purpose of
strengthening the bonds of friendship among the air forces of the
American Republics.

National Advisory Committee for Aeronautics

After Pearl Harbor, research investigations leading to the devel-
opment of airplanes and engines capable of operating at higher speeds,
higher altitudes, with heavier loads and over longer ranges were con-
ducted by the National Advisory Committee for Aeronautics 24 hours
a day in the Committee’s numerous wind tunnels and other research
facilities. At Langley Field, Va,, site of the largest and oldest of the
N.A.C.A. research stations; at Moffett Field, Calif., in the N.A.C.A.
Ames Aeronautical Laboratory, strategically located near the con-
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bility of the new design to the compressibility phenomena. Here again
the N.A.C.A. discovered any fundamental design flaws which might
have been made early in the design of the new airplane, and recom-
mended corrective measures. Supplementing these investigations of
small-scale models of the new airplane, the N.A.C.A. launched separate
studies of various components of the airplane, such as the wing and
airfoil section, the control surfaces and the engine installation. These
tests, which might be conducted in several of the numerous N.A.C.A.
wind tunnels, often provided information not only applicable to the
particular design heing investigated, but of value to aeronautical de-
sign in general.

At the same time that work was in progress with the various com-
ponents of the airframe of the new design, research would be under
way to develop the most efficient installation of the engine. This was
especially important because of the possibility of eliminating large
performance losses by reducing drag and reducing or ¢liminating the
amount of flight test time necessary to make the power plant system
function as planned. The performance losses could come from the
great horsepowers necessary to meet the military requirements for tak-
ing off with large loads, for attaining high rates of climb, and for high
speed. The studies, therefore, had to include superchargers, fuels and
lubricants, and engine cooling. Facilities at the Cleveland Laboratory
permitted the N.A.C.A. to simulate conditions encountered by an air-
plane flying at several hundred miles an hour at more than 40,000
feet altitude with an engine of 4,000 horsepower. Another wind tun-
nel nearing completion at the new engine laboratory early in 1943 was
to permit the study under simulated flight conditions of the problem
of the icing of the induction system of the carburetor, as well as other
parts of the airplane.

Supplementing fundamental investigations of engine characteris-
tics, the N.A.C.A. conducted exhaustive studies of ignition, the design
of crankshafts, cylinders, pistons, piston rings and other components
of the modern power plant.

When a full-size experimental airplane was completed, it then was
flown to one of the N.A.C.A. laboratories where it was examined in a
large wind tunnel to determine what improvements might be made in
tl.le aerodynamic “cleanness” of the airplane. This investigation con-
sisted of locating any sources of high drag, such as protruding exhaust
stacks, radio masts, landing gear, and other irregular contours, and
developing alternate arrangements having superior performance. It
was not uncommon for the top speed of a typical fighter plane to be
increased 30 to 50 miles an hour as a result of changes made on the
recommendation of the N.A.C.A.

_ Following the final wind tunnel examination of the airplane it was
mnvestigated in flight by the Committee’s flight research section. Fly-
ers who were recognized aeronautical engineers, as well as experienced
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by the Secretary of Commerce with concurrence of the President.
The Council commenced operations early in October of that year, fol-
lowing the selection of Council Members and the organization of a
service staff. Council members comprised outstanding American in-
ventors, scientists and industrialists having wide experience in the de-
velopment and utilization of inventions. Primary duties were: (1)
Encouraging the public to submit inventions or inventive ideas having
potential value in the war effort; (2) Prompt evaluation of these in-
ventions by a staff of engineers and by a system of technical commit-
tees so that useful ideas might be placed promptly in the hands of the
military and naval bureaus.

By March 1, 1943, more than 135,000 inventions and inventive
suggestions had been received and examined by the technical staff.
They came from all parts of the world but mostly from the United
States. By direction of the Army Chief of Staff, all inventions from
officers and men in the Services were sent through channels to the
Council for primary examination. Inventions from Navy personnel
likewise were sent to the Council.

Inventions or suggestions thought to be of value in the war effort,
after review by the Council, were forwarded to the Army or Navy, or
both, for their consideration and ultimate adoption, if they were found
acceptable. The appropriate branches of the Army or bureaus of the
Navy then dealt directly with the inventor in arranging for use of his
invention. The Council itself did not consider the question of com-
pensation or contracts in respect to the use of an invention or in-
ventive suggestion. -

Of the 135,000 cases examined by March 1, 1943, 30 per cent
were in the aeronautic classification. They embraced suggestions and
inventions relating to all types of aircraft and aircraft parts, heavier
and lighter than air, power plants and accessories, instruments, armor
and armament, airport and airway equipment and facilities and flying
equipment such as clothing. As might be expected, only a relatively
small percentage of the total merited further study or trial. But while
the percentage was small, the total number accepted was important.
While war conditions prevented revelation of the details, the im-
portant inventions concerned improvements in the size and perform-
ance of engines and power plant accessories ; steam and jet-propulsion
power plants; improved and new types of airfoils, control surfaces,
new instruments for both aviation and combat use; instruments and
Instrument board simplification; aviation aids, including portable
b}md-landing apparatus; all types of armament, both guns and bombs;;
airport equipment, both fixed and portable and, of course, new types
of combat and transport planes.

Primary examination by the Council relieved Army and Navy of-
ﬁcer.s from this onerous duty, in respect to thousands of useless sug-
gestions. The system of processing promising inventions assured their
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Too many people could not realize that it takes as long or longer
to erect a plant for making 100 octane aviation gasoline as it does
to erect a plant to manufacture airplanes. The idea was all too
prevalent that 100 octane aviation gasoline was “just gasoline,”
or at least that the oil companies, by modifying their ordinary manu-
facturing procedures, could turn out large quantities of it within a
short time after they received the “go” signal. Actually, 100 octane
aviation gasoline can be produced only as a by-product of normal
petroleum refining operations and then only if special and expensive
equipment is installed. This equipment takes a year or more to
build. In fact, the average 100 octane plant is as difficult to build
as a destroyer and takes the same kind of critical construction
materials—steel plate, alloy tubes, heat exchangers, motors, com-
pressors, valves and instruments.

Fortunately for the United States, some of the refiners, who
already had more 100 octane equipment available than was necessary
to supply the then small market, responded to the urgings of Govern-
ment and commenced the erection of additional equipment at their
own expense.

One of the first steps taken by Secretary of the Interior Harold
Ickes, upon appointment as Petroleum Coordinator in May, 1941,
was to arrange for doubling the national productive capacity. Priori-
ties for the necessary equipment were granted promptly by the
predecessor of the W.P.B. Within a few months, as the result of
joint persuasion of Secretary Ickes and Under Secretary of War
Patterson, authorization was given for further increases in produc-
tive capacity which would more than quadruple the peacetime output
of the United States. All this occurred before Pearl Harbor.

Months before Pearl Harbor, Secretary Ickes had organized the
technologists of the oil industry to make an exhaustive survey of
the possibilities of producing immense quantities of aviation gasoline.
It was on the basis of this survey that the Petroleum Coordinator
(later the Petroleum Administrator) and the industry were able to
take prompt action to avert what otherwise might have been a catas-
trophe. Authorization of priorities, however, was only the first step
In a production program. The fact that 100 octane aviation gaso-
l{ne could be made only as a by-product of existing refining opera-
tions made it unwise if not impossible to carry out a production
program independent of available sources of crude oil and available
refining equipment. Arrangement was made whereby the Govern-
ment, through Defense Supplies Corporation, a Reconstruction
Fmance Corporation subsidiary, was able to contract for supplies of
100 octane over a period of three years,

_Loss of the Dutch East Indies refineries and oil fields was a
serious blow to the aviation gasoline productive capacity of the
United Nations. Closing of the Burma Road with its consequent
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during 1942 were large ones. In spite of that, the industry was able,
by ingenious schemes, to more than triple its output of 100 octane
gasoline. Moreover it was able at the same time to give the Army a
better product than had ever been produced before in the United
States. All the catalytic cracking units except one which had been
built prior to the war for ordinary competitive purposes by the
various oil companies were rebuilt and modified in lesser or greater
degrees to produce aviation base stock, and that one was being con-
verted early in 1943. New ingredients were invented as a result
of which marked capacity increases were obtained.

Reconstruction Finance Corporation

The most extensive domestic procurement program instituted by
Defense Supplies Corporation, a subsidiary of R.F.C., was that in-
volving high octane aviation gasoline. In order to assure adequate
supplies of this most important material, Defense Supplies Corpora-
tion, at the request of the Army, Navy, and the Office of the Petroleum
Coordinator for War, entered into contracts with substantially all re-
fineries which were, or expected to be, equipped to produce aviation
gasoline, and in consideration of their agreement to produce aviation
gasoline on a large scale, the Corporation contracted to purchase their
production. This production, which was to involve substantially the
entire quantity of 100 octane aviation gasoline produced in the United
States and its territories, was to be distributed to the armed forces and
the Allies. The contracts were made with the cooperation of the Office
of the Petroleum Coordinator for War.

With the approval of the President, Defense Supplies Corporation
appropriated $1,488,600 for the purpose of training citizens of the
other American Republics as aviation pilots and technicians. Of
several hundred trainees who were brought to this country at the be-
ginning of the year, about 40 per cent completed their training and
returned to their homes, or were awaiting transportation. A sub-
_stantlal number of pilots completed their training in 1942, and the rest,
instructor mechanics and aeronautical engineers, continued their train-
ing into 1943. Advanced courses beyond the training which was con-
templated in the original program were offered to about half of the
trainees.

On April 28, 1941, the President allocated the sum of $8,000,000
to the Federal Loan Administrator for the principal purpose of elimi-
nating Axis control, equipment and personnel from Latin-American
air 11pes. At that time there were about 1 5,000 miles of Axis-controlled
air lines in South America. By making available American equip-
ment, personnel and finaficial assistance, the Axis-controlled air lines
n Bolivia, Ecuador, Peru and Brazil were eliminated. The Italian
air 11r-1e ( LATT) flying between Brazil and Europe was eliminated by
substitution of a better service by an American company with Amer-
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The succeeding 25 ycars were extremely slow in the Museum
as far as aeronautics was concerned. It did, however, include an
original Lilienthal glider, Langley's steam-powered models, and the
Army’s first airplane, which was the \Wright brothers’ 1908-1gog
machine. By 1931 the collection numbered 1,266 items including
a Spad XII; General Mitchell’s Spad XVI; a captured Fokker D-7;
a LePere and a Curtiss Jenny and many models of the war period;
the hull of the Navy-Curtiss NC-4, first to- fly the Atlantic, the
. transcontinental record-breaker Fokker T-2 of 1923; the Douglas
Cruiser “Chicago” of the Army’s world flight in 1924 ; the Loening
amphibion ““San Francisco” of the 1926 Pan American good will
flight ; Lindbergh’s “Spirit of St. Louis” ; the first autogiro in America
and an extensive collection of models of historic and current aircraft;
original aircraft engines, propellers, and flying instruments, together
with extensive files of aircraft documents and photographs. Addi-
tions after 1931 included Wiley Post’s I.ockheed “\Winnie Mae”;
Lincoln Ellsworth's Lockheed “‘Polar Star’; the gondola of the
altitude record-breaking balloon “LExplorer 11"; Frank Hawk’s trans-
continental glider “Iiaglet”; and extensive serics of accurate models,
largely to the same scale, visualizing the modern developments in
Army and Navy war craft and commercial air transport. Interspersed
with these were accounts of the accomplishments of  America’s
aircraft pioneers, illustrated with a variety of unique documents and
specimens. The total volume of the collection was 2,609 items by the
end of 1942. But the most important airplane in the world was
missing from the collection.

The first real airplane, the first plane created which was capable,
and which actually proved capable of flying and carrying a man to
control it, was the plane which the Wright brothers, Wilbur and
Orville, invented and flew successfully—the first in history—on
Dec_ember 17, 1903. That plane was in Iingland, where Orville
Wl‘lg_ht had sent it several years previously after he had become
cqrzvmced that the Smithsonian was still inclined to credit Dr. Lang-
ley’s “aerodrome” with being the first real airplane. The Langley
machine had been wrecked in an attempt to make it fly only a few
days before the Wrights flew their machine in 1go3. Smithsonian
Teéports at various times credited the Langley machine with being the
first airplane ; thus, while admitting that the Wrights were the first to
fly, actually keeping from them its official credit for being the in-
ventors of the world’s first flying machine.

On October 24, 1942, Dr. C. G. Abbot, Secretary of the Smith-
Sonian, published an official bulletin—Smithsonian Miscellaneous
Collections, Volume 103, Number 8, Publication 3699—signed by Dr.

bbot and, to quote Capt. Earl N. Findley in his U. S. Air Services
Magazine for November, 1942, “giving full credit to the Wright
brothers as the true pioneers in airplane invention, as freely as for 28
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years it firmly withheld this credit in favor of Dr. Langley.”
Because of its historical importance the Smithsonian bulletin of
October 24, 1942, is reproduced here in full.

“THE 1914 TESTS OF THE LANGLEY “AERODROME"!?
By C. G. ABBOT
Secretary, Swmithsonian Institution

Note—This paper has been submitted to Dr. Orville Wright, and under
date of October 8, 1942, he states that the paper as now prepared will be
acceptable to him if given adequate publication.

“It is everywhere acknowledged that the Wright brothers were the
first to make sustained flights in a heavier-than-air machine at Kitty
Hawk, North Carolina, on December 17, 1903.

“Mainly because of acts and statements of former officers of the
Smithsonian Institution, arising from tests made with the recondi-
tioned Langley plane of 1903 at Hammondsport, New York, in 1914,
Dr. Orville Wright feels that the Institution adopted an unfair and
injurious attitude. He therefore sent the original Wright Kitty
Hawk plane to England in 1928. The nature of the acts and state-
ments referred to are as follows:

“In March, 1914, Secretary Walcott contracted with Glenn H.
Curtiss to attempt a flight with the Langley machine. This action
seems ill considered and open to criticism. For in January, 1914,
the United States Court of Appeals, Second Circuit, had handed
down a decision recognizing the Wrights as “pioneers in the practical
art of flying with heavier-than-air machines” and pronouncing
Glenn H. Curtiss an infringer of their patent. Hence, in view of
probable further litigation, the Wrights stood to lose in fame and
revenue and Curtiss stood to gain pecuniarily, should the experi-
ments at Hammondsport indicate that Langley’s plane was capable
of sustained flight in 1903, previous to the successful flights made
December 17, 1903, by the Wrights at Kitty Hawk, N. C.

“The machine was shipped to Curtiss at Hammondsport, N. Y.
in April. Dr. Zahm, the Recorder of the Langley Aerodynamical
Laboratory and expert witness for Curtiss in the patent litigation,
was at Hammondsport as official representative of the Smithsonian
Institution during the time the machine was being reconstructed and
tested. In the reconstruction the machine was changed from what it
was in 1903 in a number of particulars as given in Dr. Wright's
list of differences which appears later in this paper. On the 28th of
May and the 2d of June, 1914, attempts to fly were made. After

*For an account of early Langley and Wright aeronautical investigations,
see Smithsonian Report for 1900 and The Century Magazine of September 1908,
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acquiring speed by running on hydroplane floats on the surface of
Lake Keuka the machine lifted into the air several different times.
The longest time off the water with the L.angley motor was approxi-
mately five seconds. Dr. Zahm stated that ‘‘it was apparent that owing
to the great weight which had been given to the structure by adding
the floats it was necessary to increase the propeller thrust”. So no
further attempts were made to fly with the Langley 52 HP engine.

“It is to be regretted that the Institution published statements
repeatedly? to the effect that these experiments of 1914 demonstrated
that Langley’s plane of 1903 without essential modification was the
first heavier-than-air machine capable of maintaining sustained hu-
man flight.

“As first exhibited in the United States National Museum, January
15, 1918, the restored Langley plane of 1903 bore the following label:

THE ORIGINAL FULL-SIZE
LANGLEY FLYING MACHINE, 1903

For this simple label others were later substituted containing the
claim that Langley’s machine ‘“was the first man-carrying aeroplanc
in the history of the world capable of sustained free flight.”
“Though the matter of the label is not now an issue, it seems only
fair to the Institution to say that in September 1928, Secretary Abbot
finally caused the label of the Langley machine to be changed to read

simply as follows:

LANGLEY AERODROME

THE ORIGINAL SAMUEL PIERPONT LANGLEY
FLYING MACHINE OF 1903, RESTORED.

Deposited by
The Smithsonian Institution
301,613

‘This change has frequently been overlooked by writers on the
controversy.

“In January 1942, Mr. Fred C. Kelly, of Peninsula, Ohio, com-
municated to me a list of differences between the Langley plane as
tested in 1914 and as tested in 1903, which he had received from
Dr. Wright. This list is given verbatim below. The Institution ac-
cepts Dr. erght s statement as correct in pomt of facts. Inferences
from the comparisons are primarily the province of interested experts
and are not discussed here. B,

? Smithsonian Reports: 1014, Pp. 9, 219, 221, 222; 1915, pp. 14, 12I; IQI7,
p. 4; 1018, pp. 3, 28, 114, 166. Report of U, S. Natlonal Museum, 1914, pp. 46
and 47.
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COMPARISON OF THE LANGLEY MACHINE OF 1903 WITH THE
HAMMONDSPORT MACHINE OF MAY-JUNE, 1914.

-
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LANGLEY, 1G03.

HAMMONDSPORT, 19I4.

WINGS.

S1ze: 11°6” x 226" (L.M. p. 206)
AREA: 1040 sq. ft. (L.M. p. 206)
AsPECT RaTiO: 1.96

CanmBer: 1/12 (L.M. p. 205)

LeapinG Epce: Wire 1/16” di-
ameter (L.M. PL66)

Covering: Cotton fabric, not var-
nished.

CeENTER Spar: Cylindrical wood-
en spar, measuring 15" dia. for
half its length and tapering to 1”
at its tip. (L.M. p. 204). Located
on upper side of wing.

Riss: Hollow box construction.
(L. M. Plates 66,67)

Lower Guy-Posts: A single
round wooden post for each pair
of wings, 14” in dia. 614’ long.
(L.M. Plate 62, p. 184).

The front wing guy-post was lo-
cated 2814” in front of the main
center spar. (L.M. Plate 53).

The rear wing guy-post was lo-
cated 31%4” in front of the main
center spar. (L.M. Plate 53).

Si1ze: 101134 x 226"
AREA: 088 sq. ft.
Aspect RaTio: 2.03

CaxBer: 1/18

_Leaping Epce: Cylindrical spar 115"

dia. at inner end, tapering to 1" dia. at
outer end.

Covering: Cotton fabric, varnished.

CexTER Spar: Cylindrical spar about
144" dia. at inner end, tapering to
about 1” dia. at outer end. Located on
upper side of wing. This center spar
was reinforced (1) by an extra
wooden member on the under side of
the wing, which measured 1” x 114"
and extended to the 7th rib from the
center of the machine; and (2) by an-
other wooden reinforcement on the
under side extending out about one-
fourth of the length of the wing.

Ries: Most of the original Langley
box ribs were replaced with others
made at Hammondsport. (Manly let-
ter, 1914). The Hammondsport ribs
were of solid construction and made
of laminated wood. That part of the
rib in front of the forward spar was
entirely omitted.

Lower Guy-Posts: Four for each
pair of wings, two of which were of
streamline form measuring 114” x
314" x 54" long; and two measuring
2" x 2" with rounded corners, 39"
long.

The front wing guy-posts were lo-
cated directly underneath the main
center spar, 284" further rearward
than in 1903.

The rear wing guy-posts were located
directly under the main center spar,
313" further rearward than in 1903.
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12 Uprer Guy-Posts: For cach pair
of wings a singlc steel tube 34"
dia., 43” long. (I.M. p. 184, pl.
62).

13 Front wing upper guy-post lo-
cated 2814” in front of the main
center spar. (L.M. pl. 53).

14 The rear wing upper guy-post
was located 313%5” in front of the
main center spar. (I.M. pl. 53).

15 wassmc: The wing trussing
wires were attached to the spars
at the sth, 7th and oth ribs out
from the center (L.M. pl. 34).
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UrpEr Guy-Posts: For cach pair of
wings, two strcamline woonden posts
cach 114” x 3127, 76" long, forming
an inverted ',

Front wing upper guy-posts located
directly over main spar. 28'4” further
rearward than in 1903.

The rear wing guy-posts were located
directly over the main center spar,
3143” further rearward than in 1903,

Trussing: A different system oi wing
trussing was used, and the wing truss-
ing wires were attached to the spars
at the 3rd, 6th and oth ribs irom the
center. The angles between these wires
and the spars to which they were at-
tached were all different from those
in the original Langley machine.

CONTROIL. SURFACES.

16 VANE Rubber: A split vane com-
posed of two surfaces united at
their leading edges and separated
I5” at their trailing edges, thus
forming a wedge. Each surface
measured 2'3” x 4’6", with aspect
ratio .5. (L.M. p. 214, pls. 53,54).

17 Operated by means of a wheel lo-
categ slightly in front of the pilot
at h1§ right side and at the height
of his shoulder (L.M. p. 216; pls.
53,54).

18 Used for steerin onl LM
P. 214). 8 v (LA

19 PENAUD TarL: This was a dart-
shaped tail having a vertical and
?. horizontal syrface (Penaud
ail), each measuring o5 sq. ft.

It was located in the rear of the
main frame,

20 {‘)\.ttached to a bracket extending
elow the main frame,

VERTICAL RUDDER: The Langley vane
rudder was replaced by a single plane
vertical rudder which measured 36" x
s’, with aspect ratio of .7.

Operated at Hammondsport through
the Curtiss steering wheel in some
tests, (Zahm affidavit pp. 5 6),
through the Curtiss shoulder yoke in
some others (Manly letter, 1914), and
fixed so as not to be operable at all in
still others, (Zahm affidavit p. 7).

Used “as a vertical aileron to control
the lateral poise of the machine”,
(Zahm affidavit p. 6) as well as for
steering, (Zahm affidavit p. 7).

TaiL Rupper: Same size and con-
struction as in 1903.

Attached to same bracket at a point
ahout 8” higher than in 1903.
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GOVERNMENTAL ACTIVITIES

“Normally inactive”, (L. M. p.
210) but adjustable about a trans-
verse horizontal axis by means of
a self-locking wheel located at
the right side of the pilot, even
with his back, and at the height
of his shoulder. (L.M. pls. st1,
53).

Immovable about a vertical axis.
(L.M. p. 214, pl.s6, Fig. 1). No
means were provided for adjust-
ing this rudder about a vertical
axis in flight. “Although it was
necessary that the large aero-
drome should be capable of being
steered in a horizontal direction,
it was felt to be unwise to give
the Penaud tail and rudder mo-
tion in the horizontal plane in
order to attain this end”. (L.M.
p. 214).

Keer: A fixed vertical surface
underneath the main frame meas-
uring 3’2" in height by 6’ aver-
age length. Area 19 sq. ft. (L.M.
pl. 53).

SYSTEM OF

LATERAL StasiLity: The dihedral
only was used for maintaining
lateral balance. (L.M. p. 43).

Jl.oxGITUDINAL StaBiLity: Lang-
ley relied upon the Penaud system
of inherent stability for maintain-
ing the longitudinal equilibrium.
“For the preservation of the equi-
librium [longitudinal] of the aero-
drome, though the aviator might
assist by such slight movements
as he was able to make in the
limited space of the aviator’s car,
the main reliance was upon the
Penaud tail,” (L, M. p. 2135),
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Operable about a transverse horizontal
axis and connected to a regular Curtiss
elevator control post directly in front
of the pilot (Zahm affidavit p. 5).

Immovable about a vertical axis on
May 28, 1914, only. Thereafter it was
made movable about a vertical axis
and was connected through cables to
a Curtiss steering wheel mounted on a
Curtiss control post directly in front
of the pilot.

KeeL: Entirely omitted.

CONTROL.

LATERAL STABILITY : Three means
were used for securing lateral balance
at Hammondsport: The dihedral
angle as used by Langley, a rudder
which “serves as a vertical aileron”
(Zahm aflidavit p. 6), and the Penaud
tail rudder. The last two constituted
a system ‘“identical in principle with
that of Complainant’s [Wright] com-
bined warping of the wings and the
use of the vertical rudder”. (Zahm
affidavit p. 6).

LONGITUDINAL STABILITY: At Ham-
mondsport the Penaud inherent longi-
tudinal stability was supplemented
with an elevator system of control.
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26 STEERING: Steering in the hori-
zontal plane was done entirely by
the split-vane steering rudder lo-
cated underneath the main frame.
(L.M. p. 214).
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STEERING: On one day, May 28, 1914,
steering in the horizontal plane was
done with the vertical rudder which
had been substituted for the original
Langley split-vane steering rudder.
After May 28th the steering was done
by the vertical surface of the tail rud-
der (Zahm affidavit p. 7), which in
1903 was immovable about a vertical
axis, (L.M. p. 214).

POWER PLANT.

27 Motor: Langley 5 cylinder radial.

28 IeNITION: Jump spark with dry
cell batteries. (L.M. p. 262).

290 CARBURETOR: Balzer carburetor
consisting of a chamber filled
with lumps of porous cellular
wood saturated with gasoline. The
air was drawn through this wood.
There was no float feed. (L.M.

p. 225).

30 Rapiator: Tubes with radiating
fins.

31 ProPELLERS: Langley propellers
(L.M. pl.s3, pp. 178-182).

Moror: Langley motor modified.

IGNITION : Jump spark with magneto.

CARBURETOR: Automobile type with
float feed.

RADIATOR: Automobile radiator of
honeycomb type.

PropeLLERS : Langley propellers modi-
fied “after fashion of early Wright
blades”.

LAUNCHING AND FLOATS.

32 LauncuIng: Catapult mounted
on a houseboat.

33 Froats: Five cylindrical tin floats,
with conical ends, attached to
underside of main frame at ap-
propriate points, and about six
feet above lowest part of machine,

LauncrING: Hydroplanes, developed
1909-1914, attached to the machine.

Froats: Two wooden hydroplane
floats, mounted beneath and about 6
feet to either side of the center of the
machine at the lateral extremities of
the Pratt system of trussing used for
bracing the wing spars of the forward
wings ; and one (part of the time two)
tin gylmdrical floats with conical ends,
similar to but larger than the Lang-
ley floats, mounted at the center of the
Prat.t system of trussing used for
bracing the rear wings. All of the
floats were mounted from four to
five feet lower than the floats of the
original Langley, thus keeping the en-
tire machine above the water.
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WEIGHT.

34 ToraL \WeieHT: With pilot 850 ToraL WEeicHT: With pilot, 1170
pounds (L.M. p. 256). pounds.

35 CENTER GRaviTY: 3/8” above line CeENTER Gravity: About one foot be-
of thrust. low line of thrust.

“Since I became Secretary, in 1928, I have made many efforts to
compose the Smithsonian-Wright controversy, which I inherited.
I will now, speaking for the Smithsonian Institution, make the follow-
ing statement in an attempt to correct as far as now possible acts
and assertions of former Smithsonian officials that may have been
misleading or are held to be detrimental to the Wrights.

“1. I sincerely regret that the Institution employed to make the
tests of 1914 an agent who had been an unsuccessful defendant in
patent litigation brought against him by the Wrights.

“2. I sincerely regret that statements were repeatedly made by
officers of the Institution that the Langley machine was flown in
1914 ‘with certain changes of the machine necessary to use pontoons,’
without mentioning the other changes included in Dr. Wright’s list.

““3. T point out that Assistant Secretary Rathbun was misinformed
when he stated that the Langley machine ‘without modification’ made
‘successful flights.’

“4. 1 sincerely regret the public statement by officers of the Insti-
tution that ‘The tests’ [of 1914] showed ‘that the late Secretary
Langley had succeeded in building the first aeroplane capable of
sustained free flight with a man.’

“s. Leaving to experts to formulate the conclusions arising from
the 1914 tests as a whole, in view of all the facts, I repeat in sub-
stance, but with amendments, what I have already published in Smith-
sonian Scientific Series, Vol. 12, 1932, page 227:

The flights of the Langley aerodrome at Hammondsport in
1014, having been made long after flying had become a common
art, and with changes of the machine indicated by Dr. Wright's
comparison as given -above, did not warrant the statements pub-
lished by the Smithsonian Institution that these tests proved
that the large Langley machine of 1903 was capable of sustained
flight carrying a man.

“6. If the publication of this paper should clear the way for Dr.
Wright to bring back to America the Kitty Hawk machine to which
all the world awards first place, it will be a source of profound and
enduring gratification to his countrymen everywhere. Should he
decide to deposit the plane in the United States National Museum,
it would be given the highest place of honor, which is its due.”
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and impede operations of American aircraft. To combat the smoke
menace as well as to protect vital resources and safeguard against the
disruption of important communication and transportation facilities
and war industries, the U. S. Forest Service and State foresters
stepped up their forest fire protection work, and completed emergency
mobilization plans against forest fire sabotage in the coastal areas.
The only enemy bomb that landed in the United States in 1942 was
dropped by a Japanese plane in an attempt to fire the forests in
Southern Oregon.

Volunteer pilots and planes of the Civil Air Patrol were made
available for forest protection services through an agreement with
the Office of Civilian Defense, under which C.A.P. was organized. In
several areas the Forest Service and State foresters provided training
for cooperating Civil Air Patrol personnel in the special types of
work involved in forest protection, including detection, reporting and
dispatching practices, forest communication methods, packaging, load-
ing and dropping of cargo, familiarity with terrain and behavior of
mountain air currents.

Forest Service experience in dropping personnel and supplies
from planes for forest fire fighting proved of value to the Army in
the organization of American parachute troops. Ski paratroopers
training in the Rocky Mountains also were aided by Forest officers,
and Forest Service methods of dropping fire fighting equipment by
means of burlap parachutes were studied by the Army in making plans
for dropping supplies to paratroopers.

For the third year, the Forest Service maintained a crew of 40
parachute jumping fire fighters in the Northern Rocky Mountain
region, and the “smoke jumpers” again demonstrated their value in
meeting the problem of inaccessible fires. They fought or helped fight
a total of 35 back-country fires during the season. On 16 of these
fires, for which comparable estimates could be made, a saving of
$66,000 was estimated as compared with what control costs would
have been with ground crews alone.

The Forest Service supervised the work of a score of conscientious
objectors’ camps in forest areas. A number of the conscientious ob-
jectors volunteered for training'as “‘smoke jumpers” in 1943.

Handicapped by a shortage of fire-fighter manpower, the Forest
Service relied heavily on aircraft for forest fire control on the
Superior National Forest in Northern Minnesota. In this area of
many lakes a small seaplane was used. One or two men, equipped with
a portable power pump and 600 feet of fire hose could be flown to
remote and otherwise inaccessible parts of the forest a few minutes
after a fire was spotted, whereas a crew of firefighters dispatched
by trail or boat might require several hours for the same trip.

An important part of the work of the Forest Products Laboratory,
maintained by the Forest Service at Madison, Wis., had to do
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with aircraft research. The Laboratory supplied the Army, Navy,
and the aircraft industry with extensive data on the design and fabri-
cation of wooden airplane parts. The Aeronautical Board also was
assisted in preparing aircraft specifications covering such items as
structural lumber, propeller lumber, plywood, kiln drying, and cold-
setting resin glues. Accelerated drying schedules for lumber for air-
craft stock were prepared. ‘“Compreg,” a new material formed by the
compression and impregnation of wood with phenolic resins, was a
Forest Products Laboratory development for which an increasing
number of war and peace uses was indicated. It was developed for
use in spar plates, propellers, fuselages, and landing wheels of air-
planes. In a highly compressed state, the material had strength proper-
ties comparable to mild steel. A paper plastic for possible use in air-
craft construction also was developed experimentally, which ap-
proached steel in tensile strength. In connection with its work on box-
ing and packaging problems for Army ordnance and lend-lease sup-
plies, the Laboratory prepared new light-weight container designs for
transport of equipment and materials by air. Requirements and sup-
plies of veneer plywood for airplane construction and other war uses
were surveyed by the Forest Service during the year, and a check was
made on the diversion of badly needed yellow birch logs from veneer
plants to sawmills.

Sitka spruce for airplane construction was a critical war need in
1942, and available supplies of spruce of airplane quality in the
Pacific Northwest were insufficient to maintain the production needed.
Looking to additional sources, the Forest Service launched a large-
scale project to draw on the spruce stands of the Tongass National
Forest in Alaska. The Commodity Credit Corporation made available
a revolving fund to cover field operations of the enterprise, and the
Forest Service contracted the logging to independent logging con-
cerns, and arranged for rafting the logs to mills in the Puget Sound
area. On January 15, 1943, the first huge raft, containing nearly a
million board feet of Alaska spruce arrived at the mill at Anacortes,
Wash., after a storm-harassed journey of goo miles from the Alaska
logging site. The Forest Service set as a goal the production of 10
million feet of high grade logs a month. The project involved many
risks, both physical and financial, but the foresters felt that the risks
were justified by the need to help “Keep ’Em Flying.”

Forest Ser'vice officers weré assigned to a number of other projects
of direct service to war operations, such as assistance in camouflage
plantings and revegetation of air fields.

U. 8. Public Health Service

_ The Unite:d States Publiq Health Service is constantly concerned
with aircraft n connection with its administration of quarantine laws
to prevent the introduction into the United States of dangerous disease

1
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that greater vigilance on the part of quarantine officers became neces-
sary for the protection of infectible ports and areas in the United
States.

All commercial aircraft arriving at United States airports from
ports located on the African continent between 16 degrees north and
12 degrees south latitude, or from the South American continent be-
tween 13 degrees north and 3o degrees south latitude, were required
to be disinsectized without preliminary inspection, immediately after
disembarkation of passengers and crew and before baggage, mer-
chandise and mail were discharged. The Surgeon General could
designate any foreign area as dangerous because of the presence of
exotic insect vectors of disease. I’lanes arriving from areas so desig-
nated were required to be disinsectized prior to the discharge of pas-
sengers and cargo. In addition, operators of commercial aircraft were
encouraged to continue the practice of spraying aircraft in flight as a
means of safeguarding passengers and flight personnel.

In order to meet wartime military requirements, the Surgeon
General was given discretionary authority, when requested by com-
petent military officials, to designate the senior medical officer of an
Army or Navy air base to serve as quarantine officer for the inspec-
tion and treatment of military aircraft carrying military personnel and
proceeding on confidential missions.

At the Miami Quarantine Station a standard procedure for the
disinsectization of aircraft was developed which reduced to a marked
degree the exposure time required to kill mosquitoes. This procedure
relieved both military and commercial aircraft of much of the delay
incident to procedure previously followed.

U. S. Weather Bureau

Practically all developments and changes in the national weather
service during 1942 were directly for war production or operations.
In most cases they were closely related to aviation. Radio censorship
on weather information required use of codes in advice to pilots dur-
ing difficult landing weather at terminals. The need for national uni-
formity in weather maps and analyses produced the master analysis
system, under which each six-hourly synoptic collection of weather re-
ports was analyzed and distributed throughout the United States from
a single analysis center. The loss of personnel to the military services
required training and assignment of a large number of young women
as airport observers. The tremendously increased manufacture of air-
craft for wartime purposes required the assignment of Weather Bu-
reau personnel to some of the larger plants to facilitate and safeguard
test flights.

Military demands for more detailed upper-air information pro-
dt;cesi a much-needed increase in the number of radiosonde stations
within and beyond our national borders. To meet military transport

o















CHAPTER VIII
THE AIR LINES IN WAR TRANSPORT

The Air Lines Enter the Military Transport Service While Main-
taining Many of Their Peacetime Activities—American Operations
Throughout the World—Higher Performance on New Routes—
The Air Mail Service—The Air Express—Individual Com-

pany Operations.

r I \ HE air lines of the United States went through many drastic
changes under the faster tempo of the full-out war effort.
They were not militarized, as many at first thought they would

be; but rather, they were placed under contract with the Services to
carry on military transport while devoting their remaining facilities
to civilian schedules. They could carry all the civilian passengers and
express that their planes would accommodate, provided, of course, that
passengers and express connected with the war program had priority
on any plane at any time.

The domestic air lines had 359 transport planes at the time of
Pearl Harbor. The Services bought all except 176, and took over
those being built on orders received from the lines. The 176 remained
frozen as the number which the lines could use in their regular
services over the domestic air transport systems. In May, 1942, the
load factor had been 67.87 per cent, meaning that the planes were
operating an average of 67.87 per cent of their absolute capacity. By
the end of the year, the load factor had passed 8o per cent—a very
high average. During the same period the average daily miles flown
per plane jumped from 1,200 to more than 1,500.

When the Government bought equipment from the domestic lines,
it left them only two types, Douglas DC-3 and Lockheed Lodestar
transports; and this proved to be a boon, because. the lines could
concentrate their service facilities on the two types instead of main-
taining overhaul and repair facilities for several others, as in the past.
This, with the higher load factor, developed greater economy of op-
erations, something which the lines hoped to retain after the war.

While military operations of the lines are described in the chapters
on the Army and Navy air forces, it may be.said here that the lines
flew more mileage and carried a greater tonnage in those air cargo
contract operations than on their regularly scheduled domestic routes.

179
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The contracts with the Government were on a cost plus basis. They
covered the entire United States, the North and South Atlantic, the
Pacific, Alaska, Brazil and Panama. This work was carried on with
an exceptionally high degree of efficiency, with very few accidents.
It was extremely good experience, too, pointing the way for even
higher performance in peacetime operations.

As the military transport service demanded ever more from the

air lines, it was realized that if they were to operate all the cargo
equipment which the Government had available for such operations,
the lines would have to secure more pilots, navigators, radio oper-
ators, flight engineers and ground mechanics. They attacked the
problem by setting up the Airlines War Training Institute for train-
ing sufficient personnel in each classification.

Despite the 50 per cent decrease in equipment, the domestic lines
in 1942 carried 3,532,950 passengers as compared to 4,060,545 in
1041, a decrease of only 4.7 per cent; while revenue miles flown de-
clined only from 133,022,679 in 1941 to 110,102,860 in 1942. All this,
of course, did not take into consideration the actual war service under
Government contracts which had these lines by the beginning of 1943
flying men, munitions, medical supplies, food and other essentials over
the greater part of the earth. The adventurous development of that
service had to remain shrouded in military secrecy for the duration.

Postmaster General Frank C. Walker, in his report for the fiscal
year 1942, made these comments about the air mail service under war-
time conditions:

“I have visited personally many of our larger post offices and
Army and Navy mail concentration centers and shall continue to do
so. On the whole conditions are found to be satisfactory, but the best
service will be had only through constant vigilance. It is in the inter-

est of the public and our fighting forces that the Post Office Depart- .

ment shall have complete and exact knowledge as to the handling of
mail after it has left its hands and has been placed in the possession
of the military authorities, for it is to the Post Office Department that
the people look for an adequate and satisfactory postal service to our
soldiers and sailors. This is understood by and is agreeable to the
War and Navy Departments. .

“Incident to improving the mail service for our armed forces and
aiding in the problems of the war, the overseas two-way transmission
of letters on photographic micro-film, known as V-mail, was begun
June 15, 1942. This was brought about as the result of cooperative
planning and action by the Post Office, War, and Navy Departments.
The purpose was to conserve cargo space for war material and sup-
plies. As an example of the saving of weight and space, a dispatch of
150,000 I-sheet letters requires 37 mail sacks and weighs 2,575
pounds. When these letters are micro-filmed the 2,575 pounds are re-
duced to 45 pounds and the 37 mail sacks are reduced to 1, leaving the

Sk B e _






182 AIRCRAFT YEAR BOOK

did private concerns. The cost of mail contracts increased com-
mensurately with increased costs for manpower, supplies, equipment
and materials. Notwithstanding all these difficulties an adequate
service was given as is indicated by the very few criticisms received.

“There was paid to railroad companies during the fiscal year 1942,
$110,817,961, as compared with $106,420,136 in 1941. The cost of
mail-messenger service between post offices and railway stations was
$7,460,648, as compared with $7,099,634 for 1941. These increased
costs are due to increased mail volume, extended services, and higher
rates of bidding.

“On June 30, 1942, there were 44,623 miles of domestic air mail
routes, an increase of 1,212 miles over 1941. The total cost was
$22,775,781, an increase of $2,262,240. Three new domestic air routes
were established and there was an increase of approximately 40 per
cent in the volume of mail transported. The number of miles flown,
89,410,021, was 14,154,813 more than in 194I. A number of transport
aircraft available for mail service on domestic routes was transferred
to the military service near the close of the fiscal year 1942, but a
program for the most intensive use of the remaining equipment was
organized which permitted the maintenance of essential routes and
schedules and the transportation of an increased volume of air majl

with reasonable expedition. )
“War activities brought increased demands, which were met, for

airplane service to military and naval outposts_in Alaska. Contractg
for service in the far western section of the United States and Alask,
were relet. The cost under the expired contracts was $175,424 for 44
routes, while the new contracts for the same number of routes wij)
cost $214,457, an increase of 22.25 per cent. The route between
Seattle, Wash., and Seward, Alaska, and five routes operating among
the Hawaiian Islands were not relet.

“QOur international mail service has been seriously affected but
through the cooperation of the Army and Navy authorities and the
War Shipping Administration, service has been maintained in a fairly
satisfactory manner to most allied and neutral countries.

“The need for cargo space in connection with the war resulted in
the commandeering of the faster mail-carrying steamships. The
amount of space for mail has been greatly curtailed and as a rule
slower vessels are used.

“While our foreign air mail routes have been necessarily curtailed,
extensions, on the other hand, have been made to certain areas and the
frequency of service has been materially increased to the Latin-
American countries and to Hawaii and Alaska.

“The Railway Mail Service continues to be the backbone of our
transportation system. It has been augmented by experimental high-
way post office service, performed in specially constructed motor
vehicles, with postal clerks making a distribution of the mail similar
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work of 45,000 miles of airways, served as a three-mile-a-minute
assembly line between subcontractors and accessories plants for the
movement of a multiplicity of items to the major assembling plants,
Despite the release of almost half of their planes to the Army early
in 1942, the air lines, by rearranging schedules, increasing plane hours
per day, and stepping up plane maintenance and servicing, equalled
and even surpassed pre-war performance. Average express load
flown per revenue mile increased to 207 pounds from 74 pounds for
the previous year.

Two air lines operating twin-engine transports started exclusive
mail and express schedules in 1942, one operating between New York
and Salt Lake City, the other between New York and Miami. Exclu-
sive mail and express schedules also were operated by three other lines
with single-motored equipment.

The 15th year of commercial air express found the air lines and
the Railway Express Agency, which pioneered in the carriage of ex-
press by air as far back as 1919, engrossed in the important job of
transporting vital materials essential to the war effort. Linked to
direct air express facilities at 350 airport cities were the 23,000 off-
airline offices served by Railway Express Agency, which furnished
the pick-up and delivery service for air and rail-air shipments. To
perform this necessary ground service at point of origin and destina-
tion, the Express Agency maintained a nation-wide fleet of 15,000
motor vehicles.

Traffic handled in combination rail-air express service was an im-
portant part of the air transport picture during 1942. Plants and fac-
tories located at points not directly on air line routes, utilized rail-ajr
service to bring them raw and semi-finished materials, spare parts and
sub-assemblies, as well as to dispatch their manufactured products to
other industrial centers in the nation-wide chain of war production
and supply.

Shipments moved in combination rail-air service increased 24.3
per cent over 1941. It was estimated that 30 per cent of all air express
originated at or was destined to an off-airline point, or moved part
way by rail.

In October,. 1942, an extension of air line schedules provided addi-
tional direct air express service from the 350 airport cities in the
United States and Canada, to Monterrey and Mexico City. This
service was handled through gateways at Los Angeles, El Paso and
Fort Worth. ‘

The suspension of coastwise shipping because of the submarine
hazard and other war causes brought many new shipments to the
international air express routes. The result was that the volume of
traffic often exceeded available plane space. Eventually, air transpor-
tation priorities were established between the United States and for-
eign destinations, to control the flow of that traffic.
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were handled in 1942. It represented an increase of 1,530,000 pounds
over 1941. There were 598,197 shipments flown in and out of the
municipal airport during the year. At Newark Airport, a total of
19,352 shipments weighing 282,896 pounds were handled from Jan-
uary to mid-June, when that airport suspended commercial operation.

Normal civilian shipments showed a decrease. However, this traf-
fic was more than offset by the movement through the New York
airport of heavier traffic, including machinery, tools, aircraft parts and
other manufactured products.

All American Aviation, Inc., originators and operators of the Air
Pick-up system, increased traffic over its air pick-up lines, expanded
its system and developed new adaptations for air pick-up. Carrying a
total of 301,117 pounds of air mail and 106,303 pounds of air express
in 1942, representing an over-all increase of over 100 per cent in air
mail and nearly 400 per cent in air express volume, All American
flew 847,563 revenue miles with an operating percentage of 93.5.
With daily round trip schedules between 115 communities on five
routes totaling 1,386 miles in Delaware, Kentucky, New York, Ohio,
Pennsylvania and West Virginia, All American increased daily sched-
ule mileage, due to the addition of extra round trip schedules on two
of these routes, from 2,772 to 3,532 miles. '

Improving the operation of the system, All American installed
radio receivers at each ground station, establishing a plane to ground
communications system whereby each of the station points could be
informed quickly of schedule changes due to delays or cancellations,

In May, 1942, utilizing an adaptation of the air mail pick-up sys-
tem, gliders were picked up successfully from the ground by an ajr.
plane in flight. This new system for launching gliders later wag
demonstrated to the Army Air Forces at Wright Field, Dayton, O
and before the end of 1942, had heen developed to where it was POs-
sible to pick-up and tow large troop carrying and cargo gliders. The
pick-up system also made gliders quickly retrievable in field opera-
tions.

In July, 1942, All American started daily service over an Army
Cargo Route established by the Army Air Forces. On December 31,
1942, approximately 300,000 miles had been flown over these routes,
transporting needed supplies and equipment between various Army air
depots. : .

American Airlines worked with the Air Transport Command on
many confidential operations, and its contribution in the successful
delivery of cargo to the armed forces all over the world was recog-
nized officially as an important achievement in the war effort. Besides
the actual transportation of cargo to distant points American Airlines
conducted schools to help the Services in a comprehensive training
program. Starting in March, 1942, approximately 50 Navy pilots a
month studied operations and technique in flying the big transports.
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by reduction of equipment because of military needs, the number of
revenue passengers approached the 1941 figure, which was a record.

1942 1941
Revenue passengers carried 869,531 1,043,377
Revenue passenger miles flown 402,298,900 409,400,652

American Airlines flew 14,634,679 pounds of air mail in 1942,
compared with 9,523,248 in 1941, with a net increase of 53.7 per cent.
The astronomical pound mile figures were over nine billions for
10942 as against five and one half billions during the previous year.
The largest increase was shown in air express, with 11,971,155 pounds
carried in 1942; 5,513,496 pounds carried in 1941; 5,984,971,821
pound miles of air express were flown in 1942, 120.2 per cent more
than in 1941.

A new transatlantic air line, American Export Airlines; started
service between New York and Europe during 1942. Six years in
preparation, American Export was ready immediately to turn its entire
facilities into the war effort at a time when dependable means of
communication between the United States and Europe were most
urgently needed. Six months after starting scheduled operations,
American Export Airlines had completed 100 crossings of the At-
lantic, ‘carrying capacity loads of .passengers, air mail and a great
variety of cargo, including air express. *

The company put into service a fleet of large, long-range, four-
engine Vought-Sikorsky flying boats, known as “Flying Aces.” They
were designed and built to fly the Atlantic non-stop. The American
Export Airlines first flight to Europe, May 30-31, 1942, added a new
chapter to aviation history, as this flight was made non-stop with 16
passengers, in addition to the crew of 11. During the year, the time
required to cover the U.S.A.-Europe route was reduced time and
again. Early in 1943 the American Export record was 16 hours, eight
minutes. ‘

Continental Air Lines went all-out for war service in 1942, but its
civil transport activities were maintained. With approximately half
as much equipment on hand to service rapidl&'expanding routes and
schedules, Continental carried half again more passengers than the
year before, a great proportion of them Army personnel and others
on war errands. Denver and the Rocky Mountain region were drawn
closer to Latin America when Continental’s southern service to El
Paso was extended to Mexico City and connections to South America
by a new American Air Lines schedule south from El Paso.

Although Continental’s revenue miles increased by only 15.1 per
cent during 1942, the riumber of passengers increased by 60 per cent,
pounds of air express handled increased 64 per cent and air mail 45
per cent. To handle this increased business, Continental’s personnel
was increased 63 per cent, not taking into account the hundreds of
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islands to Honolulu. Scheduled air freight was started in May, 1942,
although scores of charter freight flights had pioneered the way. Daily
freight schedules were started July 1, 1942.

Several airports were eliminated from regular schedules, and
other shifts in operations for military reasons were handled without
undue inconvenience. Hawaiian Airlines was the only domestic air
line flying exclusively in a combat area. It operated three Douglas
DC-3s and three Vought-Sikorsky S-43s. One DC-3 and an S-43
were damaged by machine gun fire during the Jap attack on Honolulu.
Repairs were completed within a short period and both planes re-
turned to service. Hangars also were punctured by the Jap machine
gunners, but personnel and passengers escaped injury. Daily sched-
uled round trips were operated among the islands.

Northwest Airlines operated its route between Chicago and Se-
attle, contributing to the war effort by maintaining fast schedules
between cities on the route and facilitating delivery of much needed'
materials to wartime manufacturing centers.

Pan American Airways after Pearl Harbor devoted most of its
equipment, facilities and manpower directly or indirectly to war ac-
tivities. Curtailment of surface shipping because of the war meant
that Western Hemisphere nations and allied nations across the seas
had to depend largely on service by air for the essential requirements
of communication and transport. To meet these most efficiently,
planes already in service were stripped to barest flying essentials or
redesigned to carry every possible pound of load. New maintenance
procedures were developed. For example, bases on Pan Americap
Airway’s world-wide network of air lines operated on a 24-hoyr
round-the-clock basis to cut the time aircraft must spend on the
ground. Total effect of these and other technical advances pioneered
by Pan American Airways doubled the capacity available for normal
peacetime traffic, by speeding up flying time and increasing schedules.
With the experience of more than 200,000,000 miles of overseas fly-
ing and 15 years of operations behind it, Pan American Airways was
well equipped to fulfill its war-imposed tasks of swiftly knitting to-
gether the United Nations by its far-flung network of air lines during
the year after Pearl Harbor.

Although the number of aircraft available increased only five per
cent during the year, total mileage flown by all divisions during 1942
over Pan American’s 100,000 miles of airways was 46 per cent greater
than in 1941, while ton mileage increased 54.6 per cent. The per-
centages did not include operations of such special services as P.A A .-
Africa, Ltd. and P.A.A. Air Ferries, the record of which appears
later in these pages. :

Extra demands imposed on Pan American Airways because of the
war resulted in some almost unbelievable records involving long
stretches of continuous flying. Shortly after one of P.A.A.s giant
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year showed a skyrocketing climb of 18,900 per cent. Outstanding in
express movements was the shipment by Clipper of a single item that
tipped the scales at more than 2,200 pounds. In a single day in August
a record was set with the arrival by Clipper of 7,300 pounds of air
express. The arrival and departure of 12 transatlantic Boeings in the
span of 48 hours during the latter part of August was a significant
highlight in the year’s activities of the Atlantic division. Approxi-
mately 560 passengers passed through the LaGuardia Field marine
terminal in these two-day operations.

To handle properly the vital assignment of keeping wartime Clip-
pers flying, wide expansion was necessary in flight and maintenance
personnel, as well as facilities at home and abroad. At the Atlantic
division’s home hangar on December 7, 1941, there were 1,230 em-
ployees; during 1942 this number was raised to over 2,300. Abroad,
approximately 1,000 foreign nationals and 180 Americans were en-
gaged in similar tasks.

To replace men advanced to more responsible posts or assigned to
foreign duty, women were tried out experimentally early in 1941 for
work at the New York terminal. Early in 1943, 180 women were
working as technicians in the operations and maintenance departments
or as mechanics’ helpers in the hangars. Expanded facilities in the
seaplane hangar were completed, adding 110,000 square feet of shops
and offices.

Pan American Airways’ vast experience in ocean flying, and its

trained personnel and well-equipped aircraft proved of considerable
value to the military and naval forces. Technical and mechanica]
staffs both at home and at foreign stations rendered important main.
tenance services to the armed forces. Supplying gasoline, major re-
pairs to fuselages and engines and landing and take-off areas made up
a large share of Pan American’s cooperation with the personnel of
the Army and Navy.
. In addition to the transportation of important military and civilian
personnel, P.A.A. Clippers on practically every trip carried many
vital cargoes, some bound for the theaters of war, others inbound to
productiori centers in the United States.

The great, but (for military reasons) little-publicized, air line
constructed in record time across the heart of the African continent
in 1041, and militarized in the latter part of 1942, established an en- -
viable record during its period of operation by Pan American Air-
ways-Africa Ltd. Over that line flew many military planes bound for
the Middle East war theater and mantied by Pan American Airways
personnel, by the U. S. Army Air Forces, by the R.A.F. and the
South African Air Forces. This route was to prove invaluable during
the year for the swift and-efficient delivery of war cargoes (military
and diplomatic personnel, important dispatches, and vital express) to
and from fighting zones.










CHAPTER IX
MISCELLANEOUS ACTIVITIES

Aeronautical Chamber of Commerce of America—Aircraft Owners
and Pilots Association—Aircraft War Production Council—
Aircraft War Production Council, East Coast—The American
Society of Mechanical Engineers—Institute of the Aero-:
nautical Sciences—Manufacturers Aircraft Association
—National Aeronautic Association—Society of Auto-
motive Engineers.

from the activities of the more important national aviation or-

ganizations, as described in the following pages from special
reports which they submitted for this edition of The Aircraft Year
Book.

T HE full-out war effort received impetus in many important ways

Aeronautical Chamber of Commerce of America

The Aeronautical Chamber of Commerce of America, national
trade association of the aircraft manufacturing industry, with 200
members, including the airplane, aircraft engine and leading manu-
facturers of parts and accessories, after 22 years of peacetime ac-
tivity, was realigned to meet the exigencies of wartime economy in
the various branches of civil aviation development. At the same time
the Chamber perfected its organization structure to respond more
effectively to the abnormal demands of an industry in full-out pro-
duction of more and better warplanes.

Chamber members organized the functions of the trade association
into five principal departments, administrative, technical, traffic, eco-
nomic development and information. _

The program of reorganization amply provided for close working
relationships with the regional Aircraft War Production Councils,
most of whose members also are affiliated with the Chamber. The re-
alignment assured a logical continuation of the services heretofore
performed by the Chamber for its members and included acting in
liaison capacity, in a coordination sense, with Government bureaus in
Washington, and close cooperation with the Army and Navy, as well
as special attention to the activities of such agencies as the War Pro-
duction Board, the War Manpower Commission, the Office of Price
Administration, Controlled Materials Plan executives' and other
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offices concerned with legislation and supervision of aviation activi-
ties directly affecting the industry.

James P. Murray, president of the Chamber and vice-president of
Boeing Aircraft Company. said, shortly after taking office in February,
1943: “I should like to acknowledge for the aircraft manufacturers
the excellent cooperation afforded the industry by the aeronautical
agencies of the Federal Government, including the use of our trade
association facilities. The Aeronautical Chamber will continue, as in
the past, to cooperate in and help accellerate the Government’s pro-
gram for war production.” ‘

The administrative work of the Chamber was directed by Irving
H. Taylor, General Manager.

The Technical Department, in addition to its work through the
Chamber’s Airplane Technical Committee and subcommittees, includ-
ing the National Aircraft Standards Committee, and the Engine
Technical Committee, also projected work for the aviation mechanics
schools in the Chamber’s membership.

The Chamber’s Aircraft Technical Committee rendered service to -

the industry as a whole and the aeronautical agencies of the Govern-
ment through the prosecution of engineering work in these categories :
(1) Industrial recommendations regarding the general airplane pro-
curement specifications of the Army Air Forces and Naval Aviation ;
(2) industrial cooperation with the program of the Army-Navy-Ciyj)
Committee on aircraft design criteria; (3) airplane and engine com-
pany collaboration in regard to powerplant installation problems; (4)
exchange of engineering and research data in industry; (5) Natjona]
Aircraft Standards Committee; (6) research and development apq
(7) industrial recommendations in regard to safety regulations pro-
mulgated by the Civil Aeronautics Board and administered by the
Civil Aeronautics Administration.

The work of the National Aircraft Standards Committee and
the aircraft industry’s cooperation in reducing the number of ma-
terials and the sizes and shapes required in each material was of direct
assistance to the producers of prefabricated items such as tubing,
sheet and extrusions. This assistance by the industry through the
Aircraft Standards Committee made possible production of larger
quantities of important materials, which in turn improved the indus-
try’s chances of meeting production goals. The department collabo-
rated actively with airplane and engine company engineering ex-
ecutives in solving powerplant installation problems. The Chamber’s
Engine Technical Committee continued its function of promulgating
the engine industry’s recommendations for revisions to existing Army-
Navy procurement specifications.

The Traffic Department, organized to coordinate the work of the
industry’s traffic executives, put forth a united industry front in these
particular categories: (1) In relations with the Army, Navy and
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of members, all of whom were licensed pilots. For the duration, the
Association was directing its efforts to acquainting members with the
many ways in which they might utilize their piloting skill in the war
effort. The formation of the “Air Guard” in 1940, and subsequent
pioneering work undertaken by the Association, culminated in the
Civil Air Patrol organization. In addition to servicing daily the many
individual problems and requests of its membership, AOPA assisted
in processing pilot certificates for reinstatement through 180 units
located throughout the country. To “Keep 'Em All Flying,” the As-
sociation supplied members with current information regarding air-
ports where they could keep up their flying practice. It also planned
cross-country flights for members. The tremendous increase in mem-
bership service requests was processed by AOPA’s full-time staffs in
Washington and Chicago.

The Association fought successfully for enactment of regulations
beneficial to civil aviation and, at the same time, was instrumental in
elimination of rules which would curtail non-scheduled flying without
material benefit to the war effort.

Aircraft War Production Council

The Aircraft War Production Council, Inc.,, was organized in
March, 1942, by eight Southern California airplane companies—Con-
solidated Aircraft Corporation, Douglas Aircraft Company, Lockheed
Aircraft Corporation, North American Aviation, I.nc., Northrop Air-
craft, Inc., Ryan Aeronautical Company, Vega Aircraft Corporation
and Vultee Aircraft, Inc. It was the first regional war production
group organized by the aircraft industry to e_xpedite production of
warplanes. During its year of independent activity the Council made
practical application of its policy of cooperative effort. Activities were
coordinated with those of the Army, Navy and other Government and
regional industrial groups, solving mutual problems of engineering,
materials, manpower, transportation and direct production. The senior
officers of member companies formed the directorate of the Council.
Their policy of industrial team work was projected nationally through
frequent interchange of information with the Automotive Council for
War Production, East Coast Aircraft War Production Council, which
was organized seven months after the West Coast group, the Aero-
nautical Chamber of Commerce of America and other industrial or-
ganizations. The Council had 10 committees, members of which were
key men in their own companies armed with authority to act. Policy
questions were referred to the Board of Directors, which met once a
month, as did the committees and subcommittees, with special meet-
ings when occasion required.

During its first year the Council records showed these notable ac-

complishments :
1. Coordination with the War Manpower Commission and Selec-
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6. Advancement of aeronautical engineering theory and practice
through exchange of technical research reports which normally would
not have been available to anyone but the experimenting company.

7. Establishment of extremely close liaison between Government
and industry, thus assisting both in finding answers to major problems
of production.

The 10 major committees, with subcommittees, were holding an
average of 25 meetings a month at the beginning of the Council’s
second year. These groups were organized into Production and Man-
power divisions. A third division, the Information Exchange Divi-
sion, coordinated exchange of information between committees, among
companies, with Governmental agencies and with other industrial
groups. " Staff work was in charge of John C. Lee, general manager.
Divisional activities and achievements were:

Production Division—1. Advisory Committee on Production: Di-
rect problems of manufacturing procedures, production control, in-
spection methods, tooling coordination, machine utilization, plant
layout and manufacturing records constantly were under study. In
numerous cases, this committee arranged on short notice for emer-
gency production work of one company to be done by facilities of
another. These jobs, usually made necessary by machine breakdown
at one plant, were done on a straight cost basis. This ability to adapt
production of one company to needs of another for an emergency
job made it possible to avoid production slowdowns which normally
would result from mechanical failures. The committee exchanged
machine listings as a means of saving time in locating a company
able to do emergency production work of this type. At the request
of the W.P.B. War Metallurgy Committee, the Council group made
an analysis of methods used in forming of aluminum alloys for air-
craft construction.

2. Advisory Committee on Engineering and Standards: In less
than a year, this committee exchanged 1,734 normally confidential
technical reports. Exchange of these reports was increased to an
average of 400 a month—407 in January, 1943; 403 in February,
1043. To inform each other of the reports available, the committee
established an index reference system whereby all reports of each
company were listed on index cards for other companies. This index-
Ing system was operated by the Pacific Aeronautical Library under
supervision of the Council staff. On seven occasions the committee
pooled all information on specific subjects and compiled a master
report containing all available research information, thus giving sum-
mary conclusions on a collective basis. These information pools then
were turned over to engineers of each company. Through this com-
mittee, requests from W.P.B. and the Services for testing proposed
substitute materials were allocated to the company best equipped to
make the tests, thus avoiding duplication of research. The same
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subassemblies outside the prime contracting plants. It worked closely
with Materiel and Production committees.

5. Special Committee on Spare Parts: By tackling the two major
problems of manufacture and distribution of spare parts. the com-
mittee worked out in cooperation with Governmental agencies a pro-
cedure facilitating simultaneous production of spares with aircraft
units. Some of the member companies, as a result of Council
activities, were operating distribution warehouses for the Services.
One step taken by the committee resulted in delivery of critical spares
to fighting fronts at the same time that planes were delivered.
Council companies through committee members had individual re-
sponsibility for coordinating the selection of spares for concurrent
manufacture with airplanes on the basis of field requirements.

6. Advisory Committee on Accounting: In addition to normal
accounting procedures to be correlated between companies, the com-
mittee studied and interpreted Government rulings and directives.
Fiscal aspects of Council exchanges were facilitated.

The committee worked closely with Government agencies in con-
nection with amortization, withholding tax, issuance of war bonds
and modernization of Government accounting procedures.

Manpower Division—1. Advisory Committee on Industrial and
Public Relations, Industrial Relations Section: Labor supply, recruit-
ment, Selective Service withdrawals, turnover problems, absenteeism,
requirements for education and training, special problems of women
employees, safety and health problems were among the matters
handled. As a result of close cooperation with the War Manpower
Commission and Selective Service, the committee worked out methods
to help control military terminations of aircra_.ft workers. Through
a special subcommittee, this group worked with State and Federal
groups for facilities to care for children of working mothers.

In order to assist member companies to maintain the best possible
conditions for employees, the committee coordinated safety and indus-
trial medicine problems through special subcommittees.

Public Relations Section: Both employee and public morale proj-
ects were undertaken through this committee. Army, Navy and other
Governmental public relations bureaus were kept informed of activi-
ties within Council companies. The Committee started work on an
expanded industrial information service in conjunction with the
Army Bureau of Public Relations.

2. Advisory Committee on Industrial Training: As one of its
major projects, this committee established a sizeable training film
library and produced two training films. These visual education aids
were made available to both member and non-member companies to
speed up the job of training thousands-of new employees. When
advised of new hiring schedules, the committee developed specific
training curricula. Information regarding specialized engineering and
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precautions and training of personnel. Other information exchanged

covered the work of plant police and fire departments.

Information Exchange Division—In coordinating information
exchanges, both within the Council and with outside organizations, the
division was building a library of general industry information, with
specific emphasis on material required for wartime operations.
Queries from other industries and other sections of the aircraft
industry were checked with proper sources. Release of industry
information was coordinated with Army, Navy and other Govern-
ment agencies. Special projects assigned by committees, such as
the report exchange project of the engineering committee and the
film library project of the industrial training group, were supervised
by this division.

The Council maintained the closest possible liaison with the
Services and other Government agencies. Representatives of such
agencies regularly attended several meetings of committees each
month in order to assist Council companies in fulfilling requirements.

One of the major steps taken by the Council as a means of
facilitating this liaison was the establishment in February, 1943, of
a Washington office. Through this office key men at Washington
were able to relay information directly to persons concerned within
the Council companies by a single communication, thus avoiding
unnecessary delays.

Aircraft War Production Council, East Coast

The Aircraft War Production Council, East Coast, Inc., wag
organized in October, 1942, for the purpose of interchanging informa-
tion on all phases of aircraft manufacture with the West Coast Coun-
cil and with other industry groups. The eight members participating
in forming the East Coast Council were Aviation Corporation,
Bell Aircraft Corporation, Brewster A.eronautical Corporation, Cur-
tiss-Wright Corporation, Eastern Aircraft Division of General
Motors Corporation, Fairchild Engine and Airplane Corporation, The
Glenn L. Martin Company, and Republic Aviation Corporation. In
addition, Curtiss-Wright's Propeller Division, American Propeller
Division of Aviation Corporation, Lycoming Engine Division of Avia-
tion Corporation, Ranger Engine Division of Fairchild and Wright
Aeronautical Corporation became members in March, 1943.

All policies of the East Coast Council were determined by a Board
of Directors, composed of presidents of the member companies.
In addition, the seven central advisory cémmittees and their sub-
committees carried on the work of expediting aircraft production by
interchanges of informaton, developments, materials and other phases
necessary to maintain Government manufacturing schedules.

The advisory committee on production obtained improved meth-
ods of subcontracting, production control, diversion of machine tools,
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and standardization of job titles and training. The interchange
methods of the Iiast Coast Council enabled member cumpanies, as
well as non-member companies and other groups, to benefit from the
results of the committee’s work. The advisory committee on public
relations completed an intensive survey of absenteeism. It enabled
the Council to meet with Army, Navy, Maritime Commission, \W.P.B.,
W.M.C. and O.W.I. and project methods for a national campaign
to curb absenteeism in aircraft and other war industry plants. Sub-
committees on salvage, transportation and other matters performed
numerous services in the solution of complex problems. In all cases,
the information gathered by Council committees was made available
to all outside sources which requested it.

The American Society of Mechanical Engineers

The American Society of Mechanical Engineers appointed Dr.
John Ii. Younger, Professor and Chairman of Mechanical Engineer-
ing of the University of Maryland, permanent secretary of its avia-
tion division; and the headquarters of the aviation division, accord-
ingly, was moved to the University.

The work of the aviation division was organized to take advantage
of the expert talent in the other 14 professional divisions of the
Society, such as production engineering, applied mechanics, wood-
industries, metals and management. Committees were appointed to
facilitate liaison with other professional divisions to aid the war
effort.

The aviation division contributed to the war effort in many ways,
notably by the arrangement of discussion sessions for groups of tech-
nical men interested in the same line of war production. This wag
especially beneficial to manufacturers new in the field of aviation,

At the semi-annual meeting in Cleveland, a round table discys-
sion was arranged on conservation, reclamation and substitution
in aircraft and aircraft accessories manufacture. The session was
secret, and was attended by 165 engineers. A free discussion of
timely war production problems and their solution resulted. It came
at a time when the problem of materials was beginning to be a major
factor, and resulted in great benefit to the industry.

As airplanes became larger, faster and more complicated, the
aeronautical engineer became essentially a mechanical engineer who
must have the technical background found in all the technical
divisions of mechanical engineering, such as in mechanics, hydraulics,
heat transfer, production engineering and metals. Committees were
appointed for the study of the problems of standard practices in the
various fields of aeronautical engineering and the manufacture of
airplanes and airplane accessories.

Institute of the Aeronautical Sciences
The Institute of the Aeronautical Sciences on January 26, 1943,







208 AIRCRAFT YEAR BOOK

of the Boeing Aircraft Company whose subject was “Flight Testing
for Performance and Stability.”

Manufacturers Aircraft Association

At no time since the Cross-License Agreement was adopted
nearly 26 years ago, has the practicability and importance of the
plan administered by the Manufacturers Aircraft Association been
realized more fully than during the year 1942. As pointed out in
previous issues of The Aircraft Year Book, the primary function of
the Association since the date of its formation during the first
World War in 1917, has been to administer the various patent cross-
license agreements and license contracts under which the aircraft
manufacturing industry has operated since that date. In accordance
with the provisions of these agreements, reports of the patents are
made to the Association, and patent licenses are granted to members
of the Association and also to the United States Government. The
Association serves as a receiving and disbursing agency for the
payments required to be made under such agreements and contracts,
and in addition, develops a specialized procedure which enabled
arbitration proceedings to be conducted in connection with claims
for compensation on patents reported by members, and in the settle-
ment of the relatively few disputes in regard to such matters which
have occurred within the aircraft industry. The payments on account
of the original patents expired some years ago. Accordipgly, the only
royalty payments currently required are those resulting from the
appraisal of new patents issued to member companies.

During 1942, a total of g5 airplane patents were acquired by mem-
bers of the Association, and 1,293 patents had been brought under
the operation of the Agreement up to that date, thereby continuing to
carry out the original policy of making licenses on the same terms
available to all airplane manufacturers in the United States. As in
previous years, a further important objective of the cross-license plan,
namely, the prevention of wasteful patent litigation within the indus-
try, was attained, no suits for patent infringement having been filed
under any of the patents coming within the operation of the Cross-
License Agreement. The contract relationship between the Associa-
tion and the United States Government, which enabled the War and
Navy Departments to obtain licenses on the same terms as members
of the Association placed the Government in the same favorable
position as regards all airplane developments which originated within
the industry.

Incident to administration of the Cross-License Agreement, and
also in order to supplement other services rendered to members, the
Association has had the foresight to acquire throughout the last 20
years, and now maintains, a private library devoted to engineering
research and technical developments in the field of aeronautics. Well
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valuable during the War when the equivalent of several years of
normal research and development were crowded into a period of a
few months.

The offices of the Association also provided facilities for main-
taining relations with non-member patent owners.  Submissions of
outstanding developments by all inventors in the ficld of aviation
were given careful consideration and might be called to the attention
of the membership, or kept on file so as to be readily available in
case of inquiry. Some inventors felt disposed to file complete data
such as blueprints, photographs and experimental and test records in
regard to their patented inventions, so as to be assured that Associa-
tion members had some indication of the real nature of constructive
improvement offered for purchase or license. It was likewise of ad-
vantage from the same point of view that the Association be advised
of terms which would be acceptable to the respective patentees.
At the same time no submission of a confidential nature was solicited
or received from others than members of the Association.

A further important service rendered in connection with non-
member patent owners was the substitution of friendly arbitration
proceedings for costly court litigation. Therefore, 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 also
succeeded in establishing a somewhat similar situation as regards
the relationship with non-member patent owners desiring to make
worthwhile inventions available to the aircraft industry.

The advantages of the Cross-License Agreement to the industry,
to the Government and to the public were an important contributiop
to the War effort. By continuing to make important technical prog-
ress available to all manufacturers, the Association encouraged engi-
neering development and research until the leadership of the United
States in this field became generally recognized by all other countries.
Membership in the Association was not restricted. No qualified
applicant was refused the right to acquire licenses under the terms
of the Agreement. There were no withdrawals from the Association,
except in the case of companies which either had gone out of husiness
or had ceased the manufacture of aircraft. Patents of lesser conse-
quence were licensed free of charge, while inventions of a more
basic character which otherwise might have heen held by individual
companies to dominate the industry or withheld for the purpose of
preventing competition, were made available at low rates of royalty
permitting unlimited use by every member of the Association of
all inventions coming within the operation of the Agreement.

National Aeronautic Association

Founded in 1922, the National Acronautic Association completed
its second decade of service with an active program for aviation










CHAPTER X
THE AIRCRAFT MANUFACTURING INDUSTRY

Manufacturers of Planes, Engines and Accessories Report New
Developments in War Equipment—The Industry Expands
Plant Facilities and Increases Personnel—Growth of Sub-
contracting—Work of the Individual Companies.

Army-Navy E awards in its all-out production efforts after

Pearl Harbor. Employees joined with management in taking
great pride in the results of their work as the dispatches came back
from the war zones telling of the superior performance of planes
toward which they themselves had contributed something in the form
of efficiency, whether it was in the plane itself, its engine or one of
the thousands of parts and accessories that make up a military flying
machine. The following pages give in all possible detail the contri-
bution which each company made toward American superiority in

the air.

THE aircraft manufacturing industry won its full share of

Manufacturers of Aircraft

Aeronca Aircraft Corporation, Middletown, O., produced the L-3
series, the TG-5 training glider and the PT-23 Army primary trainer
—all for the Army Air Forces. Facilities were practically doubled.
A monorail conveyor system was installed in the plant, and a system
of victory awards was set up to increase prod}xction. Aeronca also
built a light cargo plane for Army test, and designed a special ambu-
lance ship. Built around the Aeronca L-3 Super Chief commercial
model, the ambulance plane had the same flight characteristics and
performance. It was powered by a 65 h.p. engine, had a cruising
speed of 100 m.p.h., gas consumption of 5 gal. per hr. and range of
350 mi. ) )

The Aeronca training glider, TG-5, was a 3-pl_ace high-wing type
with 35 ft. wing span and length of 23 ft. 10 in. The PT-23AE
Army primary trainer was a 2-place open cantilever low-wing tandem
plane with 220 h.p. Continental radial engine. The Aeronca 65 CA and
LB was a 2-place, side by side, high-wing monoplane with 65 h.p.
Continental or Lycoming engine.

Beech Aircraft Corporation, Wichita, Kans., greatly accelerated its
production of Beechcraft twin-engine monoplane advanced trainers
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AERONCA LIAISON PLANE
‘Army Air Forces Type L-3B. A two-place plane with a Continental 65 h.p. engine.

and single-engine biplane transports for the U. S. Army Air Forces
and Navy Bureau of Aerqnautlc.s. A 780 per cent increase in delivered
sales over 1941 was achieved in the first ten months of America’s
total war, through ixltelxsl've effort and cooperation of employees and
management, without major additions to the manufacturing area or
facilities which were available in 1941. Principal factor in this in-
crease was the intangible one of morale. The desire of Beechcrafters
to do their part to win the war found expression on the production
line, and in many other ways. Employees spontaneously organized a
“Whiskers Club” early in 1942, pledging themselves not to shave until
a certain level of production was reached. They soon achieved and
passed that level; but the spirit of constant striving persisted. After
working hours, they organized and staged a benefit carnival which
raised over $15,000 for servicemen’s charities ; they founded a vol-
untary organization, a thousand strong, of “Reserve Guards,” “Re-
serve Guardettes,” and “Volunteer Firemen,” operating along military
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lines to protect the Beech plant in case of any emergency; and they
boosted their voluntary purchases of U.S. War Bonds to a figure
equalling 20 per cent of the company’s total payroll. The Army-Navy
E for excellence in production also was conferred on Beechcraft
during the year.

Subcontracting helped materially to accelerate Beech produc-
tion. An extensive subcontracting program, started by Beech in 1939
and constantly expanded in 1940 and 1941, grew in 1942 to a point
where 85 per cent of one principal model, and over 4o per cent of the
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BEECHCRAFT PERSONNEL TRANSPORT

Used as a utility transport also, the Army designation is C-43 and the Navy
designation GB-2.
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BEECHCRAFT MODEL 18

Various adaptations of this twin-engine monoplane are used b?’. the Army Air

Forces and Navy Air Forces as navigation or bombing trainer, utility or pers?nnel

transport, or photographic plane. It is powered by two 450 h.p. Pratt & Whitney
Wasp Junior engines.

parts of each of two other principal types, were manufactured by sub-
contractors. The floor area devoted to Beech production by sub-
contractors far exceeded that in the Beech factory itself. The ad-
vantages of a three-year experience in engaging subcontractors and
working closely with them in fabricating parts, tooling, and sub-
assemblies, became apparent when the call came for all-out war pro-
duction. Subcontractors, already well versed in Beech requirements,
were able to expand their production without confusion, and maintain
quality requirements throughout.

Production centered on four types of Beechcrafts. The Army type
AT-7 (Navy type SNB-2) long-range navigation trainer, and the
Army type AT-11 (Navy type SNB-1) bombing trainer, were the
first planes ordered by the U.S. armed services for the special pur-
yoses of navigator and bombardier training. Both were adaptations of
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Bell Aircraft deliveries in 1942 were in excess of $120,000,000,
compared with $5,000,000 in 1940. The company had more than 18
times the number of cmiployees and 10 times the floor space of
April, 1940. One of the first aircraft manufacturers to answer the
President’s call for all-out production with a seven-day-week, 24
hour day, Bell continued to incorporate improvements in its Airacobra
design. Basically, the high performance fighter plane was built around
a 37 mm. cannon firing either explosive or armor piercing shells. The
cannon was mounted in the nose and fired directly forward through
the hollow propeller hub. Other armament included light and heavy
caliber machine guns installed in the fuselage and wings. The liquid-
cooled Allison engine was mounted behind the pilot, and the propeller
was powered by means of an extension drive shaft running from the
engine, beneath the pilot’s compartment to the propeller in the nose.
Leak resistant fuel tanks, heavy armor plate and numerous other im-
provements, suggested by actual combat use, were built into the Aira-
cobra, '

One of the steps necessary to achieve production acceleration was
the simplification of the manufacturing processes so that thousands of
unskilled workers could perform the required operations. Instead of
seeking to upgrade the workers, it was necessary to downgrade the
complexity but not the quality of the work so that available labor
supply could be utilized. Without the company’s use of 100 per cent
lofting, this would have been impossible.

Another requirement was the maintenance of a smooth flow of tle
9,000 and more parts making up the Airacobra. Production control
methods which had been satisfactory in earlier days were inadequate,
and in their place new methods were instituted which would assure
the availability of parts in quantities needed to maintain the constantly
increasing production schedules. To facilitate this work, miles of
pneumatic tubing were installed in Bell Aircraft plants, to speed the
delivery of the heavy paper work involved.

On December 7, 1941, not a single woman was doing production
work at Bell Aircraft, but soon after, women shop workers were re-
cruited, and by the beginning of 1943, nearly 50 per cent of all pro-
duction employees were women, with the percentage continuing to in-
crease. More difficult tasks were assigned to women, including such
complicated work as engine run-up, operation of a 5,000-ton hydraulic
press and numerous types of machine shop practice.

Successful operation, at the beginning of 1943, of power-driven
wing lines marked another step in Bell Aircraft’s pioneering with -
mechanical handling of materials and parts. In 1041, the company had
gone beyond the straight line production methods with which it was
building Airacobras, by using drag-chain conveyor lines to give con-
stant motion to its final assembly lines. With the chains sunk into the
floor, wheeled dollies carried the fuselages steadily forward as various
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operations were performed, including attachment of engine, cabin and
aft fusclage, and also the installation of electrical and hydraulic
systems. On these new lines, Bell fabricated wings, as the link-belt,
I{ower-driven convevor carried them from station to station. Bench
work and machine work on subassemblies were accomplished parailel
to the line, and synchronized to its forward motion. All operations

'\— i3
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BELL AIRACOBRA
This single-seat interceptor fighter is powered with an Allison engine.
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BOEING B17E AND BijF FLYING FORTRESS

were planned for maximum simplification, each one clearly explajneq
in minutest detail by words and pictures—right on the line—gq the
most inexperienced operator would know just what to do.

Boeing Aircraft Company, Seattle, Wash., devoted its entire
production facilities to the building of the Boeing Flying Fortress, a
four-engine long-range bomber specializing in precision bomba;d-
ment from extreme high altitudes, and able to operate if necessary
without fighter protection. During the first half of the year the
Model B-17E was succeeded by the B-17F, the eighth series of the
Flying Fortress.

A signal achievement in manufacturing was evidenced in the pro-
duction changeover. The first of the B-17F’s was test-flown on the
day the final E model was delivered to the Army Air Forces. There
was no stoppage or slowdown of production’ during the model change
although the new series with over four hundred design changes repre-,
sented about a 20 per cent new airplane. Production of the new model
followed that of the old through the various stages of manufacturing,
evenly, and without noticeable interruption. This accomplishment’
together with an outstanding record of production, was recognized’
by the award to Boeing of the aircraft industry’s first Army-Navy
E award.
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Outwardly, the B-17F was almost identical to the B-17E, with the
exception of an all plastic nose on the newest model. The other
changes, for the most part of a secret nature, provided an even higher
ceiling on this high altitude aircraft, a greater load carrying capacity,
improved speed and still more effective armament. From Alaska to
Europe, from the South Pacific to the Mediterranean, the Boeing Fly-
ing Fortress carried the war to the enemy. Over Europe Flying
Fortresses established the phenomenally low casualty ratio of 1.6;
or for each thousand bombers sent out to raid ‘enemy territory, only
16 failed to return. Reports from the first seven raids over Europe
indicated that about 70 per cent direct hits were made on selected

- targets, thereby demonstrating the effectiveness of precision daylight
bombing. During the month of October, 1942, over Europe, of the
88 enemy planes destroyed, 70 were accounted for by the guns of
Flying Fortresses. On one raid in Rabaul, Flying Fortresses sank or
damaged 10 enemy ships.

The manufacturing achievement of Boeing, equally as significant

THE BOEING 314

Pan American Clipper ship for ocean passenger sgrvice, powered by four 1,500 h.p.
Wright Cyclone engines.
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as the outstanding performance of the Fortress, was marked by turn-
ing out these large bombers in quantities required under a continually
accellerating schedule. P’roduction at the beginning of 1943 was four
times greater than at the time of Pearl Harbor. All production sched-
ules were met in 1942, despite the problems of material and manpower
shortages. Contributing to the success of production were coordina-
tion of timing between the hundreds of subcontractors and suppliers
of parts and assemblies; the cffectual efforts of the Boeing tooling
department which turned out about a quarter of a million different
tools specifically for the production of the Boeing Flying Fortress ; and
the over-all planning and coordination of tool facilities and methods
which were incorporated in the Boeing-devised system of Multiline
production.

Multiline production was based on the unalterable premise that an
aircraft of any kind is extremely extravagant of space. To assemble
an aircraft into its final form at an early point in manufacturing is to
waste factory space. Boeing divided its production into major units
of the aircraft which could be arranged compactly in several produc-
tion lines, each of which produced a precompleted portion of the
Flying Fortress. Wings, for example, were fabricated in jigs, and
set on the wing installation lines where the wings were made ready
for flying. The gas tanks were added, the de-icer boots installed, the
flaps put on, the various tubes, controls, wires and lights properly
fitted, the landing gear installed, the engine and the cowl flap put on.
When the wing left this line, it needed only to be connected with the
rest of the completed aircraft, and the wires, tubes and controls hooked
up, to be ready for flight. Other portions of the Flying Fortress were
precompleted in a similar fashion.

Another outstanding accomplishment at Boeing was the main-
taining of a continual month to month production schedule accelera-
tion while assimilating and breaking in a large proportion of women
workers. In April, 1942, Boeing employed about three per cent
women, most of whom served in a clerical capacity. At the close of
1942, women employees totaled 46 per cent of all Boeing employees
and in some of the production shops women made up 735 per cent
of the employees.

Aside from Boeing production of the Boeing Flying Fortress, it
also was being turned out in quantity by the Douglas Aircraft Com-
pany and the Vega Aircraft Corporation, under license from Boeing.
In 1941 the_Boeing-Douglas—Vega production pool was formed, with
Boeing turning over to the cooperating companies all the engineering
data, tool designs and blue prints for the Boeing Flying Fortress. A
large number of Boeing engineers were kept busy making triplate
changes, as requested by the Army Air Forces, which were forwarded
to the cooperating companies.

Boeing engineers made considerable progress in conservation of
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strategic materials, notably rubber, aluminum alloys, nickel, chromium
and alloy steels, used in the Flying Fortress. Substitutes, generally
speaking, were non-strategic materials such as wood and plastics, or
less critical materials, such as plain carbon steels for special alloy
steels. In all conservation changes, however, two principles pre-
vailed ; that there be no sacrifice in weight or efficiency of the Flying
Fortress, and that re-designs be completely interchangeable with the
parts being replaced. Typical examples of the use of wood included

THE BOEING STRATOLINER

A 38-place transport for substratosphere operations. It is powered by four Wright
Cyclone engines of 1,100 h.p. each.
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tables, doors, floors, seats, steps, ammunition boxes, oxygen bottle
holders and the like. Approximately 22 pounds of rubber was elim-
inated from each ship without affecting the safety of the ship or the
crew.

Boeing’s flight testing department continued their research into the
stratosphere regions, a program which had been under way for several
years. This group of airmen spent several hundred manhours at
altitudes in excess of 30,000 feet, and a large portion of this beyond
34,000 feet, perfecting the many functions which enabled the Flying
Fortress to operate efficiently at high altitudes under military condi-
tions. Among the problems solved by the Boeing flight test depart-
ment was that of propeller stalling and tip speed losses at altitudes
in excess of 35,000 feet, basic information which was incorporated
into the design of spark plugs and ignition equipment for operation
at high altitudes, specific fuel consumption data which proved aircraft
operation economy at high altitudes, and improvements in the opera-
tion of hydromatic propellers above 35,000 feet. The complete range
and operation limits of both single and dual turbo-superchargers were
established.

In July, 1942, the Boeing Sea Ranger XPBB-1 made its debut, a
unique flying boat, built for the U.S. Navy, which although in the
four-engine aircraft size class, could operate on only two engines.
Unusually clean aerodynamically and hydrodynamically, this aircraft
proved to have excellent flying characteristics. The Sea Ranger fea-
tured extremely long range, weight lifting ability, and comfortable
quarters for a crew of 10.

Boeing Stratoclippers, operated by Pan American Airways, main-
tained schedules in the Caribbean area, while the TWA fleet of Boeing
Stratoliners took on olive drab and went to war with the Army Air
Forces. The Boeing 247’s, built in 1933-35, and operated formerly by
United Airlines, also joined the Army. The big 89-place Boeing 314
Clippers maintained a close link with England, making trips regularly
across the Atlantic Ocean. Three other clippers were operated by
British Overseas Airways.

The Boeing Aircraft Company, Renton Division, grew rapidly.
With the large new plant almost completely tooled, production was to
be well under way early in 1943. Boeing Aircraft of Canada Limited,
Vancouver, B. C., devoted its facilities to the production of patrol
bombers for the United Nations. ’ .

Boeing Airplane Company’s Wichita (Kans.) Division continued
its expansion program preparatory to assuming an even greater
position in wartime industry. The company maintained its schedules
in production of primary trainers by supplying a record number of
its models PT-17 to the Army and N2S3 and N2S4 to the Navy.
Daily flights of these trainers were ferried to training schools, while
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BREWSTER BATTLER
The F3A Navy Fighter.

the parts built within the Boeing plant, scores of small manufacturers,

cabinet makers and craftsmen working in home shops cqntrlbuted

finished parts to swell the volume moving along production lines. The

glider was developed around a fuselage of welded steel tubing al_ld

wooden wings, both fabric covered, from a design by the Waco /_\lr‘

(I:;'aft Company under the direction of the Army Air Forces at Wright
ield. -

Boeing’s Wichita Division also designed and constructed a twin-
motored crew trainer designated by the Army as the XAT-15. It was
equipped with two Pratt and Whitney 550 h.p. engines. It had a steel
tube, wood-faired, fabric covered fuselage and plywood covered wings
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and tail surfaces. It had a wing span of approximately 59 ft. and a
length of 42 .ft., an(? a speed in excess of 200 m.p.h. To provide the
dgs:red training facilities for flight crews, the XAT-15 was equipped
with constant sp'eed propellers, radio compass, automatic pilot, full
_complement of flight and radio equipment, flexible machine gun, flex-
1ble. camera gun, POWer turret and moderate capacity bomb bays.
While the Wichita Division was producing trainers and gliders at an
unpr'ecedented. rate, the bulk of personnel was engaged in the pro-
duction of major assemblies for the Boeing Flying Fortress.
Brewster Aeronautica] Corporation, Long Island City, New York
moved into full production o4 jts new long-range dive bombers. In

<=

BREWSTER BUCCANEER
A Navy dive bomber, designated the SB2A.
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addition the company started 1943 with a new Navy fighter program
well under way and new contracts to replace the completed wing work
at its Newark, N. J., plant. Of paramount importance in the Brewster
picture was the dive bomber program, including several models of the
Buccaneer SB2A for the U.S. Navy and its export counterpart, the
Bermuda, produced in quantity for the R.A.F. Prime contracts for a
land based Buccaneer for the Netherlands East Indies were taken
over by the Navy. Brewster continued manufacturing fuselages, cen-
ter wing sections and component parts at Long Island City and
shipping to the big new plant at Johnsville, Pa., for final assembly.
Here the land and carrier-based Buccaneers were sent successfully
through their dive tests along with the Bermudas.

The main difference between the Buccaneer and the Bermuda was
in the engine horsepower. Each was a two-place mid-wing design
with high fire power and exceptional maneuverability, powered by
Wright Cyclone engines. The Navy models were slightly faster be-
cause they were equipped with a 2,000 h.p. Cyclone, while the British
version carried a 1,700 h.p. Cyclone.

With the development of the folding wing the Buccaneers were
ready for service with the aircraft carriers. They had a range of
approximately 2,500 mi. and were capable of carrying upwards of
1,000 lb. bomb loads within the fuselage. External racks rigged be-
neath the wings increased the bomb load without creating drag.

Heavily armored, with leakproof fuel tanks, oil tanks and wind-
shields, the dive bombers proved effective in keeping on their targets

through the use of new braking flaps. As these planes began to roll

off the production lines in force the Brewster plant at Johnsville was
completed. Thus it was possible to set up separate assembly lines for
the various models and also maintain a steady flow of deliveries. A
new hangar was constructed on the modern airport adjacent to the
Johnsville plant. This hangar, ready for occupancy early in 1943,
permitted inside storage of flight test planes and also a modification
center for quick and necessary changes.

Gas rationing and inadequate housing affected the personnel levels
at Johnsville. The company instituted high school training programs
and employed hundreds of women to replace men called into service.

Brewster initiated _its Navy fighter program in its plants at Long
Island City. The F3A was an exact counterpart of the Navy Vought
Corsair F4U fighter and was to be used for carrier operations. The
new fighter had a very high speed; was heavily armed and afforded
good visibility. It was powered by a Pratt and Whitney 2,000 h.p.
motor with Hamilton Standard propeller.

Brewster enlarged its Long Island City plants to put the fighter
program into full swing. Two new buildings were obtained, and new
methods in reproduction and tooling were adopted.

‘The doughty Brewster Buffalo which had proved itself so able for

A}
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uled passenger and freight service between California and Australia.
Another successful venture was the establishment of Camp Consair,
and the lending of instructors and equipment for training Army Air
Force mechanics for specialized maintenance of the Liberators. Three
shifts at the camp trained several hundred men every 28 days.
Improved production methods were responsible for amazing gains
in efficiency of manufacture. There was a 50 per cent manhour sav-
ing on the Liberator alone. Set up by the industrial engineering de-
_partment, it not only standardized and streamlined manufacturing
procedures but stepped up the employee suggestion system, developed
cost improvement proposals and established a cost conversion bonus.
Employee suggestions resulted in a net saving of 613,704 manhours
from May 1, 1942, to January I, 1943. Under the plan, 793 Consair
employees received $4,669 in War Bonds or stamps and $22,603 in
cash for their production ideas. Employees of both San Diego plants
submitted 7,925 shop suggestions from employees. Of these, 793 re-
ceived cash awards, 362 honorable mention, and 2,033 were pending.

CONSOLIDATED LIBERATOR

A long-range bomber powered by four Pratt & Whitney turbo-supercharged engines
rated at 1,200 h.p. each. The Army Air Forces version is known as the B-24 while
the Navy Air Forces designation is PB4Y1.
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CONSOLIDATED CORONADO

This Navy long-range patrol bomber, PB2Y-3, has four 1,200 h.p. Pratt & Whitney
engines.

Huge manhour savings brought about by advanced production
methods included: Combining of sections of skin-plating into larger
sections of the Liberator nose section, 11,334 manhours; new motor
mount lift tool for installing Liberator engines, 10,507 manhours ;
specially designed jigs for assembly of pilot’s enclosure, Liberator,
15,030 manhours, and a drill and assembly fixture for upper nacelle
fairing for the Liberator, 15,030 manhours. Cost improvement pro-
posals, in which assistant foremen and those above participated, re-
sulted in an indicated saving of 2,169,621. manhours. Approved
proposals yet to be installed would add 1,523,874 manhours.

Savings effected were: Use of straight fine production unit on a
sound-proof panel operation, 72,000 manhours; substitution of
vinylite tubing for friction tape as insulation on heavy cables, 15,950
manhours ; re-arrangement of material handling for Liberator wing
details, 13,485 manhours; subassembly for Catalina nacelle instead
of piece-by-piece assembly, 12,000 manhours; subassembly of - skin
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stringers and armament details on the Catalina center wing section,
75,000 manhours ; use of Kennametal and Firthite-tipped turret tools,
17,020 manhours; pre-drilling and riveting of skin-slugs in sub-
assembly fixture, 105,876 manhours; roller conveyors to handle
platens on hydro presses, 28,800 manhours; subassembly method of
station 6 to station 13 on the Liberator wing, 540,000 manhours;
fixture to level Coronado wing while spot-facing and drilling forgings,
44,000 manhours; installation of automatic control valves for cool-
ing system for anodizing tanks, 19,200 manhours; elimination of
masking cables on Liberator, 13,600 manhours and on Catalina,
7,700 manhours; change in method of assembly of Catalina wing,
24,000 manhours, and changing hand-forming of 46 parts to machine
stretched forming, 14,420 manhours.

Both the employee suggestion system and cost improvement pro-
posal revealed the definite trend from job shop methods to complete
mechanization. Employees, foremen and executives were made cost
conscious through considerable plant publicity, and by awarding
bonuses. The cost conversion bonus allowed assistant foremen and
above to share in advances in efficiency within their departments on a
month-to-month basis.

a—

CONSOLIDATED CATALINA

' 'This long-range patrol bomber is powered by two Pratt & Whitney engines rated
at 1,200 h.p. each. As a flying boat it is known as the PBYs, while the amphibion
is designated PBY5sA. -
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CURTISS COMMANDO
The C-46 cargo transport.

The mechanized asse}mbly line for the Liberator having proved
itself. Consolidated engineers Wo_rked on the mechanization of the
Catalina and Coronado assembly lines, and these were put into opera-
tion early in 1043. The assembly line in the Fort Worth plant was
believed to be the longest in the world.

Pre-factory training for male workers in the mechanical category
was virtually at a stand-still becau§e individual operations were sim-
plified and new employees were trained on the job. Women, however,
were given pre-factory training. The percentage of women employed
rose from less than one per cent to more than 38 per cent in 1942, and
the percentage showed a steady increase early in 1943.

Extensive strides were made in trainihg draftsmen, engineers and
other highly skilled employees. More than 1,200 men and women were
receivihg instruction in college level subjects.. Upgrading courses not
only gave employees added incentive but helped to fill those holes in
the ranks of skilled personnel brought about by the draft.
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CURTISS KITTYHAWK
The P-40E, an Army Air Forces fighter, is powered by an 1,150 h.p. Allison engine.

the armed forces, which exceeded 9,000 employees in 1942. The
facilities for training new employees were increased considerably and
as a result separate training schools, situated away from the factories,
were instituted. Of the trainees at these schools early in 1943, 99 per
cent were women. About 50 per cent of the total number of em-
ployees were women by the end of the year. In addition to training
schools organized for new employees, the” Airplane Division had
facilities for training of men for more responsible positions—fore-
manship classes, foreman’s group meetings, service department, sub-
contractor, inspection, personnel counsellor and engineering training.
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The Airplane Division of Curtiss-Wright Company was training
over 500 service mechanics for the Army Air Forces at its Buf-
falo plant and contemplated similar schools at other plants.

A new program designed for training and securing women college
students as engineering assistants was announced. These Curtiss
Cadettes were to be chosen from undergraduate classes of coeduca-
tional and women’s colleges. At the expense of the company they
were to be assigned to one of eight technical universities for a course
of 10 months. Upon their successful completion of the course, they
were to be employed by the Engineering Department.

A considerable portion of the total number of airplane units was
awarded to subcontractors, many of whom had no previous ex-
perience in the airplane business. It was necessary to educate these
firms more intimately in the business of making parts. Many of the

CURTISS HELLDIVER
A Navy dive bomber, designated as the SB2C-1.



238 AIRCRAFT YEAR BOOK

CURTISS WARHAWK

The P-40F, bowered by a Packard Rolls Royce Mer
Forces fighter.

lin engine, is an Army Air

best mechanics of the Airplane Division either were loaned to these
companies or actually went to work at the various subcontractors’
plants in the capacity of lead men or subcontract expediters.
Following is a list of airplanes manufactured by the Airplane
Division of the Curtiss-Wright Corporation+ The Curtiss P-40 E,
Kittyhawk, a low-wing monoplane, was a single-seat Army Air Forces
fighter equipped with a'12-cyl., liquid-cooled Allison engine driving a
Curtiss three-blade, constant speed propeller electrically controlled
and full feathered; the P-40 I, Warhawk, was similar to the P-40 E
with the exception of a few modifications, the most important of which
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accelerated production on the deadly bombers and sturdy cargo craft
which it had designed and produced in quantities before the American
entry into the war. Every plane Douglas had on its production lines
in 1941 became an essential war machine in 1942. The company
claimed that its production for the year totaled onme-sixth of the
American output, by structural weight. To accomplish this produc-
tion miracle, Douglas not only realized one of the greatest plant ex-
pansions in industrial history, but at the same time it trained thousands
of men required to direct operations in these new plants without inter-
rupting greatly accelerated production with existing facilities. The
result was a vast production capacity realized in a matter of months
despite the problems accompanying an unprecedented upswing in
employment.

The planes that demanded the construction of four new super-
plants in America and others abroad, as well as vast expansion in
existing plants, comprised many of the elements in a well-balanced
air force. They included dive bombers, torpedo planes, swift attack
bombers which served at the same time as fighters, interceptors, in-
truders and pursuit ships; and three types of cargo planes and troop
transports, all capable of meeting the global requirements of this war.

In addition, because of company experience in big plane produc-
tion, Douglas was commissioned to build an important share of the
huge Boeing Flying Fortress and Consolidated Liberator four-
motored bombers, making it, with its own Skymaster transport, the
only company in America producing three of the Army’s four-
motored craft. :

The Douglas planes which were ready for action at the time of
Pear] Harbor were the SBD and A-24 Dauntless dive bombers; the
TBD Devastator torpedo bomber ; the A-20 attack bomber and night
fighter, (Havoc for the Army and Navy and Boston for Lend-Lease) ;
the C-47 Skytrain and the C-53 Skytrooper. The C-54 Skymaster
combat-transport rolled off the assembly lines in February, 1942.
Each Douglas model played a major role in the successful effort to
stop the advance of the Axis and gain breathing space for the United
Nations to win superiority in ships, planes, guns and motorized equip-
ment.

Up to and through Midway, Douglas Dauntlesses helped hold the
Japanese Navy at bay in the Pacific while the Fleet recovered from the
devastating effect of the sneak attack on Pearl Harbor. In a surprise
raid on Salamaua and Lae on March 10, 1942, Douglas dive bombers
and torpedo planes destroyed 14 Japanese naval vessels with a loss of
only one plane, while on April 4, 1942, they annihilated a fleet of 12
Japanese naval vessels in Tulagi without loss.

SBDs and TBDs were the Navy’s offensive weapons in the battle
of the Coral Sea, where they put the entire Jap fleet to flight after
sinking a carrier, Ryakaku, in five minutes, a heavy cruiser in four
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minutes, and knocking out of action, and probably destroying, a
second carrier. .

At Midway, this same combination of Douglas carrier-based Navy
planes destroyed the flight decks of four Japanese carriers, leaving
them at the mercy of level-flying bombers, and also scored heavy
bomb hits on two battleships, two heavy cruisers, three light cruisers
and two destroyers. SBDs participated in the occupation of Guadal-
canal; and, piloted by Marine or Navy fliers, they harassed the enemy
daily—raiding Jap-held bases or shipping.

During the American air-naval victory of October 25, 1942, in
which 50 Japanese war vessels were scattered and forced to retire,
Marine Corps SBDs scored direct hits on two enemy heavy cruisers,
while Navy SBDs crashed their bombs on two aircraft carriers, one

DOUGLAS SBD-3 and A-24
The SBD-3 is the Navy version and the A-24 is for the Army Air Forces.
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battleship and three heavy cruisers, as well as four 10,000-ton trans-
ports which sank with some 20,000 men aboard. According to Rf,ar
Admiral J. S. McCain, chief of the Navy Bureau of Aeronautics,
SBDs “have alone sunk more combattant tonnage than all other
arms.”

The Douglas DB-7 attack bomber saw service with the R.AF.
for more than two years before Pearl Harbor, during which time it
was credited with having forced the Germans to move their airfields
in occupied France and Belgium some 40 miles back from the coast,
giving the British time to get their interceptor squadrons into the air
against approaching German bombers.

According to Air Vice Marshal A. V. M. Dawson, commanding
United Nation’s air forces in Egypt, it was the Douglas Bostons that
permitted the retreating British finally to make a successful stand at
El Alamein, whence General Montgomery launched his victorious
drive and conquered Axis-held Libya. Gen. Arnold, in his state-
ment on performance of American aircraft in combat, called the Bos-
ton “one of the war’s most striking examples of versatility and all-
round efficiency”, and credited two South African DB-7 squadrons
with 1,500 sorties over the Libyan front between May 23 and July g,
with their first loss by enemy aircraft occurring only on July 7. Under
the designation of A-20, the Douglas bomber was chosen to make the
initial American raid against the European continent, which was car-
ried out on July 4, 1942. The A-20 next went into service against the
Japs in New Guinea, and later accompanied the American occupa-
tional forces when they landed in North Africa. ’

On all fronts, its task was low-level bombing and strafing of
enemy troops, installations, munition dumps, oil tanks and railroad
trains, at which it was eminently successful because of its tremendous
speed at tree-top level and its capabilities as a fighter.

Douglas transports and cargo planes were no less important to the
war effort. Accelerated production of the C-47s and C-53s permitted
rapid expansion of the Air Transport Command and the Troop Car-
rier Command, so that before the end of 1942 cargoes of strategic
materials were being rushed from the home front to all battle lines.
But in addition to such essential work, these planes were doing such
service as carrying paratroopers into action, thousands at a time, and
rushing hundreds of wounded from isolated sectors to base hospitals
for emergency operations. The outstanding paratrooper action of
1942 was that in which 44 Douglas C-47 Skytrains made a 1,500 mile
non-stop 'ﬂlght fl‘O{n England to Tunis, .and discharged their para-
troops without accident. The Skytrains were credited with having
been the sole service of supply for one important beleaguered Ameri-
can garrison over a period of many weeks, permitting it to win a great
strategic action.

The Douglas C-54 Skymaster, which was on the assembly line at
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the time of our entry into the war, was tested, proved and placed in
quantity production during 1g42. During 1943 one of the great new
Government-built plants was to be devoted exclusively to its con-
struction.

While Douglas production during the year was limited to the
above-mentioned craft, unprecedented progress in aviation necessi-
tated constant changes in models to permit them to retain their su-
periority. The A-20, Havoc, for example, went into its fifth series
with perhaps as many as 1,000 improvements having been introduced
since it first started from the production line. The Skymaster was
improved steadily without interference in production. Both the C-47
and C-53, which as the commercial DC-3 had flown a total of nearly
300,000,000 air miles on domestic air lines, and covered a daily aver-
age of 17 times around the globe in foreign service, had numerous
improvements incorporated in their design.

DOUGLAS DB-7B—BOSTON
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DOUGLAS DAY-SLEEPER TRANSPORT

Available either as a 21-passenger day plane (DC-3) Or a 14-place sleepe ]
th‘;:; planes are powered by two Pratt & Whitney Twin W per (DS-T)

: asp or Wright Cyclone -
engines,

To bring into effective play the full skill and abili
personnel, and to train and properly absorb the many thousands of
men and women who joined the production army, Douglas, according
to a company statement, during the year expanded and developed its
technique of “human engineering.” The year 1942 saw the develop-
ment and introduction of advanced phases of industrial relations. Dur-
ing the first full year of wartime operation, Douglas pioneered the
use of rest periods for shop employees during all shifts, adopted the
use of industrial music both inside and outside itg plants ; inaugurated
entertainment programs for lunch hours ; started its own blood bank
in cooperation with the Red Cross; launched a War Bond drive and
set up a payroll savings plan for purchase by employees; expanded
its material conservation program and extended training and industrial
safety programs to meet the needs of new employees.

ty of its present
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Douglas employee-management committees and their subcom-
mittees, in which management and employees were equally represented,
comprised more than 300 members in the company’s California plants
alone. They embarked upon a program designed both to spur produc-
tion and heighten morale, and met with great success at both. Among
their important projects was the expansion of the employee shop sug-
gestion system, involving substantial cash prizes for production short-
cuts. Thousands of these were received every month. Another im-
portant project was a War Bond mobilization, sponsored by these
committees, which evoked such spirit and such enthusiasm in the or-
ganization that the statistics for Bond purchases by Douglas employees
soared amazingly, and a number of Douglas plants were presented
with Treasury flags.

Engineering and Research Corporation, Riverdale, Md., com-
pleted development work on a new model Ercoupe, 415-CA, which
was practically the same as the 415-C with the exception of substitu-
tion of resinous bonded plywood for most of the sheet aluminum
construction in the original model. Priority restrictions caused sus-
pension of all Ercoupe production for the present.

Fairchild Aircraft Division of Fairchild Engine and Airplane
Corporation, Hagerstown, Md,, increased its personnel by 120 per
cent and manufacturing space 206 per cent over 1941. Faced with the
immediate and urgent need for vastly expanded facilities, Fairchild
used many scattered buildings throughout the city of Hagerstown
which were vacated or partially emptied by inactivity in normal busi-
ness. The exhibition hall of the local fairground, several garages,
warehouses, furniture factories and toy factories were representative
of the types of buildings kept in operation by the Fairchild plan. Al-
though a large addition was made to the plant situated on the Hagers-
town Airport, in which wings for Martin Navy patrol bombers were
manufactured, it was necessary to subcontract many of the sub-
assemblies of the various Fairchild models. Virtually the entire facili-
ties of a Hagerstown organ manufa:cturer, rendered idle during the
war, were engaged in the construction of all wing surfaces for the
Fairchild PT-19A and PT-26. Thus the war recession of some busi-
nesses in the city was balanced by the tremendous increase in primary
trainer production.

Fairchild, in anticipating the manpower shortage, trained women to
replace men called into the services. At the end of 1942, about 17 per
cent of the workers in the industry were women, but at Fairchild the
women employees numbered over 30 per cent of the total.

A branch factory was built in Burlington, N. C,, to manufacture
Fairchild’s newly-designed advance twin-engine trainer. This air-
plane, built by the Duramold process of thin veneers molded into ply-
wood shells for the covering sections, and with wood fuselage and
wing frames, was designated the AT-14 by the Army Air Forces. It
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FAIRCHILD FORWARDER
A Warner-powered utility cargo plane or personnel transport.

was powered by two Ranger inverted Vee engines of 520 h.p. each and
had a stated cruising speed of about 200 m.p.h. The only aluminum
used was in the engine nacelles, instrument panels, etc., and the only
steel was in the landing gear, engine mounts, compression members,
trusses and fittings. The first prototype of this radically new design,
powered by two radial engines and designated the AT-1 3, was deliv-
ered in the fall of 1942, and initial test flights of the AT-14 were
completed by the end of the year.

The Fairchild PT-19 was improved further by the installation of
the 200 h.p. Ranger engine, cockpit enclosure and night and blind
flying equipment, and designated the PT-26. Tt was manufactured for
the Canadian air forces both at Fairchild’s Hagerstown plants and in
Canada by Fleet Aircraft, Ltd., under Fairchild license. Another
varijation of the PT-19 was designed around the Continental radial
220 h.p. engine and designated the PT-23." The PT-19 and PT-23
were started in manufacture under Fairchild license by four other air-

craft manufacturers under prime contracts with the Army Air Forces,
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A giant conveyor system was installed, a system that sla§hed many
manhours off the time previously required for applying primer coats
to aircraft surfaces and drying the parts. Not only did the conveyor
network save time and improve quality; it greatly relieved demand
for floor space by utilizing the ceiling area, previously unused.

Extensive training programs also were sponsored. Married
women were admitted to the Fleetwings sheet metal school for the
first time, and enrollment was increased. A straight hourly rate was
paid to students. :

Women, for the first time, were added to the Engineering roster,
and Fleetwings began training draftswomen at a Philadelphia voca-
tional school. Fleetwings also intensified its training program by add-
ing job instructor training to its program for foremen, leadmen, and
other supervisors. An engineering, science and management course
was started. Fleetwings also had a course for Army Air Service
Command mechanics, instructing the men on how to repair and handle
stainless steel aircraft structures. Additional courses in advanced lay-
out work were held for the purpose of upgrading personnel.

The time-and-money-saving results of the Fleetwings “flying
squad” of special assignments men piled up to a very impressive total.
Literally scores of small, special tools were invented by the specialists
—tools that brought about higher quality and faster production, in-
- cluding a rivet bucking yoke, used for riveting in inaccessible places,
enabling one man instead of two to do the entire job faster, with rivets
automatically lined up; a crimping roll, simple and light in weight, to
bevel or crimp aircraft skin with one sweeping manual motion ; a bear-
ing regreaser for regreasing control-surface bearings packed with
excessively heavy grease; and a pneumatic punch press for punching
inspection holes in nose boxes for aluminum-alloy control surfaces—
300 per cent faster than previous methods.

_ One of the more spectacular hydraulic valves developed at Fleet-
wings was a new gun-turret valve for operating a machine-gun turret,
at a variable speed.

G & A Aircraft, Inc., Willow Grove, Pa., changed its name in
August, 1942, from AGA Aviation Corporation, which in turn was an
outgrow.th of the Pitcairn Autogiro Company. Personnel was in-
creased in excess of dpuble the amount employed at the beginning of
the year. Subcontracting commitments also resulted in the establish-
ment _of three other produc.:tlon centers. Designs were laid down and
autogiro models produced in 1942 for the air services. More efficient
and 1mprc.>ved. designs §upplanted the PA-36 which was the last model
about which mformattqn could .be rel.eased. The company manufac-
tured other types of aircraft, including a number of CG-4A troop
carrying gliders.

Gene.ral Aircraft Corporation, Astgria, N. Y., was engaged in sub-
contracting work and completed major assemblies of research and

e
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experimental projects which were related to the war effort during the
first part of 1642. In February it undertook a substantial prime con-
tract with the United States Army Air Forces for the manufacture of
CG-4A cargo gliders, and has been wholly engaged in that work since
that time. In April the factory and offices of the General Aircraft Cor-
poration were moved to Astoria from Lowell, Mass., where the com-
pany had been located since its organization in May, 1940. The initial
job of tooling and of readying the plant for production was completed
and the first of the gliders was delivered to the Air Forces in Septem-
ber, 1942. A steadily increasing rate of production was maintained and
a large number of gliders was completed. In view of this record of
progress the company’s contracts were increased substantially. Over
50 per cent of the actual manufacturing was done by subcontractors.

Globe Aircraft Corporation, Fort Worth, Tex., produced the Swift
GC-1, a two-place plane with a span of 29 ft., length 18 ft. 11 in., gross
weight 1,459 lbs., useful load 518 1bs., maximum speed 140 m.p.h. and
cruising rahge 600 mi. - '

The Grumman Aircraft Engineering Corporation, Bethpage,

GLOBE SWIET
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GRUMMAN GREY GOOSE

The JRF-5 and. JRF-6B. An eight-place utility amphibion and navigational trainer
for the Navy Air Forces and Fleet Air Arm powered by two Pratt & Whitney Wasp
Junior 4c0 h.p. engines.

N. Y., tripled its floor space in 1942. Production in 1942 was three
times greater than the total for the previous 12 years of the company’s
history. A dispersal plant system was established. Under this plan
existing floor space in the form of idle garages and factories was
leased. Into the newl.y acquired space, departments from the main
plants were moved with less than a day’s interruption, and a trans-
portation petwork was established for the inter-plant flow of parts
and materials. The result was increased rgom in the main plants for
assembly work. Two main benefits of this plan were the saving of
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time necessary for new construction and the conservation of critical
material that would have had to be used.

A new model, the Grumman Avenger, TBF-1, a torpedo-bomber,
was produced early in 1942, but was not announced to the public
until it had surprised the Japanese fleet in the Battle of Midway.
Declared by the Navy to be responsible for a large part of the suc-
cess of this battle, the Avenger increased its reputation in even more
spectacular victories in other theatres of war. The Avenger carried a
full size torpedo completely enclosed in the fuselage. Unusual design
features included the unique Grumman folding wing. This wing
folded back parallel to the fuselage, and increased by 50 per cent the
number of torpedo bombers in an aircraft carrier’s complement.
Hailed by many experts as the ‘“‘deadliest torpedo bomber in the
world,” the Avenger established an outstanding record of performance

THE GRUMMAN WIDGEON
A five-place amphibion for the U. S. Coast Guard and U. S. Navy.
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GRUMMAN WILDCAT
A one-place fighter.

in combat. The record of one United States Navql torpedo squadron
from the beginning of the Solomon Islands campaign until November
15, 1942, was I4 enemy vessels sunk with the loss of only one
Avenger. It also was used with ‘great success as a horizontal bomber

and ground strafer by the U. S. Marine Corps, particularly at Guadal-
canal. .

Grumman production increased over 450 per cent on the Wildcat
F4F-4, standard fighter of the U. S. Navy and Marine Corps, and the
Martlet, British version of the same plane and the standard fighter of
the British Fleet Air Arm. In war combat in. Malta, North Africa,
the Solomon Islands, the Gilbert Islands, Midway and Wake, the:
Wildcat established itself as one of the best ship board fighters in ac--
tion, and repeatedly demonstrated its superiority over the enemy’s:
latest land based fighters and bombers.

Production of utility amphibions for the armed forces continued.

it . et e A et o e . e i
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INTERSTATE LIAISON AND OBSERVATION
This Army Air Forces L-6 is powered with a Franklin 11g h.p. engine.

Interstate Aircraft and Engineering Corporation moved its execu-
tive offices from El Segundo to Los Angeles, Calif., in line with a
greatly expanded production program. In addition to the aircraft
precision units plant at El Segundo, Interstate began manufacturing
the L.-6, a liaison and observation plane for the Army Air Forces, and
had acquired production facilities for a second plane of its own design
for the Navy. The greatly accelerated production of precision units,
including bomb shackels, machine gun and cannon chargers, and hy-
draulic actuating cylinders, also had forced a large increase in per-
sonnel and floor space T

To speed production of the plane for the Navy, Interstate ac-
quired through the Defense Plant Corporation, the large manufac-
turing plant of the Arlington Furniture Company at DeKalb, III.,
§aid to be the longest furniture assembly line in the world, and lend-
ing itself ideally to production of the Interstate plane. To employ the
widest possible use of existing facilities, four leading representatives
of “outside” industries took part in production of this airplane.
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Prime contracts were assigned to the Brunswick-Balke-Collender
Company, and to a group of furniture manufacturers in New York
State who formed the American Aviation Corporation. Both firms
worked from Interstate designs.” Major subcontractors for Interstate
at DeKalb were the Singer Sewing Machine Company and the
Rudolph Wurlitzer Company, the latter piano and organ manufac-
turers. Development work on the Interstate Navy plane was carried
on in the Los Angeles plant.

The Interstate Army L-6 was a high-wing, tandem type, designed
for maximum visibility and to be flown under difficult take-off and
landing conditions. It was powered with a 115 h.p. Franklin 4-cylin-
der, horizontally opposed, motor, and was equipped with a motor-
driven generator and an electric starter. It had wing flaps, a steerable
tail wheel and complete equipment for instrument flight. The L-6 had
a maximum range of 540 mi. and a minimum of 220. The ship
weighed 1,095 lbs. empty, and had a gross weight of 1,650 Ibs. The
observer could set up a collapsible drawing table, and because of the
design of the cabin, he could see directly beneath the ship even at
extremely low altitudes. )

Kellett Autogiro Corporation, Philadelphia, Pa., further expanded
its facilities during the year with addition?.l plants in the Philadelphia
area. Total employees and volume of shipments more than doubled.
Development of autogiros and other types of rotary wing aircraft was
accelerated, with activities being concentrate.d on types to meet specific
military requirements. The Company continued to be an important
supplier to other manufacturers of a number of component parts of
combat aircraft.

Lockheed Aircraft Corporation, Burbank, Calif., early in 1943
flew its new Constellation transport, one of the largest and fastest of
land-based aircraft. This four-engine, more than 8,000 h.p. cargo and
passenger plane, designed by Lockheed engineers for Transcontinental
& Western Air and later designated as the C-69 by the Army Air
Forces, could fly across the United States in less th.an nine hours non-
stop, or cross to Honolulu in about 12 hours. Its wing was an enlarge-
ment of the Lockheed Lightning P-38 fighter wing, including the
Fowler flap with its maneuvering _af{d landing positions giving the
plane three sets of flying characteristics. The pressurized cabin per-
mitted cruising at 20,000 feet, high above 9O per cent of the weather
disturbances. It could fly comfortably above 35,000 feet. Three of
its powerful Wright Cyclone engines would maintain a 26,000-foot
altitude, and two would hold the plane at 16,500 feet. '

Meanwhile Lockheed and its subsidiary, Vega Aircraft Corpora-
tion, met the war emergency by producing,l in tP'\e first six months of
1942, nearly twice as many dollars worth of ?1rplanes and parts as
were delivered in the last ten years of their history. Production for
the month of July, 1942, alone exceeded that for the whole year 1940,
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THE LOCKHEED LIGHTNING P-38 FIGHTER

and this pace was accelerated throughout the year. Personnel prob-
lems were met, despite the loss of more than 10,000 trained men to
‘ghe arrpe_d services, by the broad Lockheed educational program of
]ob—trammg and up-grading applied to increasing thousands of women
gfélfgrs and to the.physically handicapped, including the blind. Pro-
boomercll Ie_:‘ﬂ’ort .durmg the year was concentrated upon the twin-
Model 18 ltghtmng P.-38 fighter, Fhe Hudson bomber, and the Lodestar
Dt ransport in sev?ral military versions.
ring the year the Lightning established itself beyond any doubt

— A Ve e
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as one of the finest all around fighting planes in the world. As an
escort on bomber missions, as an interceptor of enemy aerial raids, and
in ground strafing, the Lightning was proving a headache to the enemy
and a source of pride and confidence to the Army Air Forces.

As the versatility of this twin-engine fighter-bomber was proven,
its production rate was several times increased and it appeared on four
major fighting fronts—the Aleutians, New Guinea, North Africa, and
over Europe. Its exceptionally long range with droppable gas tanks
had earned it a place on the long-range bombardment team which
brought havoc deep into enemy territory with the Lightnings flying
as high cover for the bombers.

Strong points of the Lightning were the enormous weight-lifting
ability of its two 1,150 h.p. Allison liquid cooled engines ; the efficiency
of its wing, with maneuvering and landing .ﬂap to treble its range of
performance; the turbo-supercharging which flew it at more than

LOCKHEED LODESTAR

is twin-engine C-6o transport carries 17 and is powered with two Wright C clon
This twin-eng or two Pratt & Whitney engines. y e
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THE LOCKHEED HUDSON BOMBER
Also in production as the AT-18, a navigational or gunnery trainer.

" 40,000 feet ; the opposite rotation of its twin engines, which permitted
speeds “in excess of 400 miles an hour” without torque effects; the
concentration of all its armament in the nose, where it was effective
at all ranges without, dispersed cones of fire; the great weight of am-
munition carried, which gave the Lightning several times as much
fighting time as average fighters; the double-skinned and double-
stressed ribless wing which sustained the ship even though badly
riddled by shrapnel, and the great safety margin of the twin engines,
Lightnings flew hundreds of miles to base with one engine shot out,
outrunning and outclimbing Jap Zeroes.

These qualifications expanded the Lightning’s utility, and from its
original single function as a high-altitude interceptor it was pressed
into service as an acrobatic dog-fighter; dive bomber, precision bomber,
ground strafer, tank and submarine destroyer, photographic ship and
smoke-screen layer. Constant improvements maintained its rank
among the fastest and highest-flying of military aircraft. Tts range
was increased until it could be ferried great distances.
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contours could be “poured”, hardening into tools that would sustain
drop-hammer impacts of 8,000 lbs. per sq. in. under the hydropress.
A rotary table more than trebled the hydropress output. The Burt
welding goggle with anti-glare lenses permitted the welder to watch
the tip of his arc or flame without eye-strain, improving both quantity
and quality of his product. “Production illustrations” in perspective
proved three times as fast as blueprints in teaching inexperienced
workers to assemble structures. A rivet-standardization study re-
duced the number of rivet varieties in current stocks from 2,850 to
325, and the variety of washers required was reduced by 6o per cent.
Standardization of spotwelding equipment made its performance con-
sistent, and extensive research yielded results in flash-welding and in
the welding and forming of substitute alloys. Stretch-forming of
double-contoured parts was improved greatly, and studies of the fa-
tigue strength of die castings greatly increased their use. Other major
research projects included hydraulics and fluids, plastic bonding and
fillers, the impact strength of welds, behavior of magnesium alloys,
pressurization, and several projects classed as military secrets.

Tapping a new labor market to maintain war production in spite
of the manpower shortage, Lockheed and Vega Aircraft Corporations
in February began using “boypower” on the assembly lines. About
400 boys, 16 and 17 years of age, became half-time aircraft builders
under a “four-and-four” plan started by Lockheed and Vega with the
cooperation of the Burbank and Pasadena school systems. Each boy
attended school for four weeks, then built airplanes for four weeks,
so that the 400 youths alternated in filling 200 jobs along the assembly
lines. The plan called for a twelve-month school year, and the boys
had to keep up their scholastic grades in order to hold their factory
jobs. The intention was that every boy would receive his high-school
diploma, meanwhile helping to win the war and earning regular wages
for his war-production work.

Luscombe Airplane porporation, Trenton, N. J., was engaged in
subcontract work for prime contractors.

McDonnell Aircraft Corporation, St. Louis, Mo., continued to
manufacture aircraft units for the Services. The company’s St. Louis
facilities were increased substantially with the leasing and conversion
of several downtown buildings, one of which was the world’s largest
garage containing over 200,000 feet of production area. Personnel
was doubled. The company was rushing to completion its assembly
plant in Tennessee. In addition to its work on conventional aircraft
structures, McDonnell pioneered in development and use of laminated
paper plastic for both primary and secondary aircraft structures, in-
cluding ailerons, air ducts, control tabs, doors of all types, elevators,
engine baffles, engine nacelle cowlings, engine ring cowlings, fairing,
fin tips, flooring, gun blast shields, seats, steps, stabilizer tips, wheel
fairings, wheel wells, and wing flaps.
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Of considerable interest to the industry was the extensive experi-
mentation in vibration carried on by McDonnell under assignment
from the Government. The company also conducted extensive train-
ing programs, including shop courses and courses of college level for
both men and women.

The Glenn L. Martin Company, Baltimore, Md., was in produc-
tion on three types of Army and Navy aircraft, including the B-26
Marauder medium Army bomber, the PBM-3 Mariner twin-engine
Navy patrol bomber, which was also a cargo carrier, and the 187
Baltimore (Army A-30) bomber supplied to the British under lease-
lend. Martin also had under way several other projects of importance
to the war in the air and the postwar future. The huge Martin Mars,

MARTIN B-26 MARAUDER
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MARTIN 187 BALTIMORE

The Glenn L. Martin Company’s two-engine reconnaissance bomber used by the
British R.AF.

140,000-1b., four-engine patrol bomber for the Navy, made its first
flight in July, 1942; and later was ordered changed to a cargo air-
plane, partly because the Navy wanted to develop larger ocean-span-
ning transports and also becguse the armament of the big plane had
not advanced to a stage which would make it 3 particularly useful
combat weapon.

The Martin B-26 Marauder was one of the deadliest hombers used
by the Army Air Forces on many fronts throughout the world. It was
a medium type bomber of mid-wing monoplane design. Construction
was all-metal monocoque. It had a retractable tricycle landing gear.
It had two Pratt & Whitney 2,000 h.p. engines, with four-blade Cur-
tiss automatic electric propellers. With all the latest features dictated
by combat experience in all war zones, the Marauder had great fire
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The Mitchells also were selected for the most dramatic operation
during our first year of war—the daring raid on Tokio and the in-
dustrial heart of Japan led by Major Gen. James H. Doolittle. General
Doolittle, upon completion of the mission, said these were the planes
best suitcd for such an operation at that time.

Engaging in an uninterrupted series of offensive operations against
the enemy on all fronts throughout 1942, the Mitchells were utilized
to the fullest by the United Nations. As more and more of these
planes became available, their sphere of activities spread to all corners
of the earth. Early in 1943, they were among the first bombers to see
action on every front where the Allies faced the Axis powers.

The unheralded appearance in Europe of the new P-51 Mustang
in 1942, although it had been designed and built nearly a year and a -
half previously at the request of the British R.A.F., caught the Nazi
ground and air forces completely by surprise, and without an adequate

NORTH AMERICAN B-z5 BOMBER

Known as the Mitchell, this medium bomber is powered with two Wright Cyclone
twin-row engines.
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defense to combat these single-engine fighters. Starting with what the
British Army Cooperation Command called their “day out” in occu-
pied Europe to rehearse invasion tactics against targets along the
French coast, the Mustang operations were extended gradually until
they played one of the leading roles in the Commando attack at
Dieppe. Here they carried out aerial reconnaissance over an area
equal to the whole Western front in World War I, pounced on enemy
objectives with devastating gunfire, and formed part of the air curtain
drawn across the sky above France to protect the invading troops from
enemy sky raiders.

The Mustangs climaxed their first year of service when the British
chose them as the first single-engine airplanes based in Britain to pene-
trate Germany proper. A squadron flew some 250 miles east to attack
German objectives in Holland en route to Dortmund, Germany. A
German military camp on the Dutch-German border was machine-
gunned frgm tree top height, and fires were started in several lines of
huts. Racing on, the Mustangs attacked a factory and a gas tank in
Lathen, scoring hits on both. They sped south along the Dortmund-
Ems canal, shooting up a number of barges and small ship lock-gates,
On the way back to England, the Mustangs set fire to a 500-ton ship
on the: Zuider Zee, and caused an explosion on another vessel.

With the U. S. Army Air Forces adding these fighters to their
squadrons, an announcement was made by the War Department that a
new and-still more effective Mustang, equipped with a Rolls-Royce
Merlin engine and capable of high altitude fighting, would see service
in the coming months.

A -h1gh1y creditable. performance record was achieved by the North
o e, VS i e by e i fores of 24

: - ing the versatility of these planes, an
AT-6 was credited by the Mexican Air Force with probably sinkin
an Axis U-boat off Tampico, Mexico. Cadets at Craig Field in Alag:
bama, A.A.F. Advanced Flying School, in August completed 23,000, -
o000 miles of ﬂymg in AT-6 trainers without a single accident a’ttrib,‘
utable to mechanical failure. More than 1,000 student pilots were
graduated from the school up to that time, and they had used th
Texans exclusively in establishing their safety record ¢

Earlier North American training plane designs, noéably the BC-1
BT-9 and BT-I4,_were still in 9perati0n at many training centers’
throughout the United States, while the O-47 observation planes wer
being used for patrol duty over coastal waters. ‘

Nort}} American was conffonte(.l in 1942 with most of the prob-
lems which faced the expanding aircraft industry during the year
centering chiefly in a lack of experienced personnel, material and,
equipment shortages, and frequent engineering chan,ges. To meet
the swiftly changing requirements of war, hundreds of design altera-
tions, requiring thousands of engineering hours, were necessary. Al-
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though the majority of these changes were minor, some were so far
reaching that they affected not only the home plants but the service
organizations in all parts of the world. However, the tooling flexibility
of North American enabled the company to cope successfully with the
demands for design change without delaying seriously the delivery of
airplanes to the fighting fronts. Increase in aircraft production vol-
ume during 1942 permitted the adoption of more highly specialized
production facilities and methods in North American’s three plants.
Conveyor systems were installed extensively to speed the flow of sub-

NORTH AMERICAN MUSTANG
This single-seat fighter has an Allison engine.
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of all the aircraft plants in California during the first six months of
1042.

A material conservation program was adopted at all plants to con-
serve, properly segregate and salvage materials. North American ef-
fectively reduced waste and spoilage, not only of materials, but also
of machinery and equipment. Rejected parts and inactive materials
were directed into other manufacturing channels, while materials
which could be re-used in aircraft production were segregated and
salvaged for use in the plants. -

The company’s employee suggestion plan proved highly successful
during its sixth year of operation, providing all employees with op-
portunity and incentive to submit production improvement ideas to
the management with assurance of prompt action. Many significant
contributions were made by employees of North American, for which
they received tens of thousands of dollars worth of war bonds. In
addition to the awards made normally, North American conducted
a special organization-wide contest over a limited period, awarding
employees a total of $10,000 in war bonds for suggestions useful in
increasing production, conserving materials or improving general
manufacturing efficiency.

North American’s field service department, a unit within the en-
gineering organization which coordinated operational and maintenance
information between the home plant and the pilots and mechanics
operating the company’s products, broadened its activities to a degree
consistent with the expansion of American and British war opera-
tions. Field service representatives, thoroughly specialized and thor-
oughly trained, were assigned to posts in North Africa, Alaska, Lon-
don, Australia, New Guinea, China and India, as well as ajr bases
throughout the United States.

Capable of producing a 327 m.p.h. air speed, a new wind tunnel,
vital to aeronautical research projects at North American, was being
completed at the Inglewood plant. North American engineers also
constructed a new “cold chamber” in the Inglewood research labora-
tory in which the temperature could reach g8° below zero from +67°
F in 2o5 minutes. The cold room’s temperature also could be raised
to 4+180° F in 22 minutes without damage to equipment. The experi-
mental chamber enabled engineers to study the operation of equip-
ment under various temperature conditions.

Northrop Aircraft, Inc.,, Hawthorne, Calif., was'in its fourth year
as a manufacturing organization. The company’s first production
model was the N-3 Patrol Bomber, the last of which was delivered
to the Royal Norwegian Naval Air Force; and early in 1943, saw
service in Iceland. Northrop Aircraft was in volume production on
A-31 dive bombers under license from Vultee Aircraft, and also pro-
duced under sub-contract nacelles and cowling for Boeing Flying
Fortresses, as well as empennages for Consolidated Aircraft )
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only fighter type aircraft using the Curtiss four-blade propeller. A
one-place machine, the P-47 is a single-engine, high-altitude fighter
powered by a 2,000 h.p. Pratt and Whitney double-row Wasp, with
a turbo-supercharger installation which gave it a 40,000 {t. ceiling.
Designed by Alexander Kartveli, vice-president and chief engineer
of Republic Aviation, who also designed the P-43 Lancer and other
Republic models, the Thunderbolt was in the 400-plus m.p.h. class.
While being flown by Army Air Forces personnel at an East Coast
air base late in November, 1942, it established a new dive record of
725 m.p.h.

The Thunderbolt’s wing span was 40 ft. 9%g¢ in.; height 12 ft.
4% in.; length 35 ft. 5% in. In addition to being a high altitude
fighter, the Thunderbolt also had a long range.

One of the outstanding feats in the company’s history was the ra-

pidity with which its Indiana division was created. Building in what
" had been cornfields and pastures, the Republic organization erected,
tooled and set into production within the short space of five months
one of the largest aircraft plants to be found in the Midwest. The
completion of the Indiana division in such a short space of time per-
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PIPER ARMY LIAISON
A two-place plane used also for primary training.
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REPUBLIC THUNDERBOLT

A high altitude fighter powered with a Pratt & Whitney Double Row Wasp engine
rated at 2,000 h.p.

mitted the company to beat by months the schedule set by the Army
Air Forces for the delivery of the first plane from this unit.

In addition to the company’s expansion in Indiana, new facil-
ities were added to the Farmingdale plant. Employment was expanded
several times. During 1942, for the first time in the company’s his-
tory, women were employed in the production of the P-47 Thunder-
bolts. Company officials estimated: that ultimately 60 per cent of the
entire production personnel would be women.

Ryan Aeronautical Company, San Diego, Calif., multiplied pro-







276 AIRCRAFT YEAR BOOK

to the complete elimination of strategic materials in a military air-
plane. Aluminum alloys and all strategic materials were excluded
from the new PT-25, except for the engine cowling which repre-
sented less than 2 per cent of the total weight of the plane. No
forgings, castings, or extrusions were used, nor were critical steels
required for any of the fittings or structural parts. The plane was
powered by a 185 h.p. Lycoming, 6-cyl. horizontally opposed air-
cooled engine. Manufacture of this plywood ship required little spe-
cial equipment because cold-setting urea formaldehyde glues, which
eliminated all tricky handling, were used. The only molded plywood
section was the leading edge of the outer wing panel. Large-size, flat
plywood sheets were employed for all other parts of the plane, and
since all shaping of the fuselage and other units was done over large
radii, no complex forms were needed for fabrication. Metal fittings,
where necessary, were simple welded sheet steel and steel tubing. The
Ryan company now was conducting research work which later would
enable it to convert most of the secondary structures to plastic mate-
rials. Studies were also under way toward the eventual adoption of
plastics for primary structures.

Ryan continued to make a specialty of building exhaust systems
for other aircraft-companies. Ryon manifolds were standard equip-
ment on many outstanding military planes.

Ryan continued to produce PT-22 primary training planes for the
Army. Many of the commercial flying schools which gave primary
training under Air Forces contract were equipped with Ryan PT-22
planes. In addition, a seaplane model of the trainer was developed.
Designated ST-3S, this seaplane trainer differed from the Army latest
Ryan trainer only in the substitution of twin floats for the conven-
tional land-plane landing gear. It was powered by a 160 h.p. Kinner
radial engine.

The St. Louis Aircraft Corporation, St. Louis, Mo., erected new
factory buildings and installed additional facilities, thereby greatly
Increasing its airplane production capacity. This expansion program
mclpded installation of new machinery, tools and other technical
equipment. New buildings provided facilities for factory supervisory
pers:onnel and all production departments. Training classes were or-
ganized and expanded to provide the necessary male and female work-
ers. Manufgcturmg a.ctivities were centered on the production of
PT-23SL primary training planes for the U. S. Army Air Forces,
This two-place open cockpit primary trainer powered with a Conti-
nental 220 h.p. engine, had a span of 36 t., an overall length of 23 ft.

11 in., and an overall height of 7 ft. 6'in. St. Louis also produced air-
plane parts for other prime contractors and collaborated with the
Army Air Forces on restricted engineering projects.

Sikorsky Aircraft Division of United Aircraft Corporation, Strat-
ford, Conn., reported important advances in the development of the
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1,300 r.p.m. in normal flight. The pitch of the blades of this rotor
was controlled by the conventional rudder pedals in the pilot’s cockpit.
A free-wheeling unit between the engine and the transmission shaft
made it possible in case of engine failure for the main rotor to autoro-
tate and to continue to drive the tail rotor, thus providing a controlled
glide.

The craft had been mounted alternately on wheels and on rubber
pontoons. With the latter installation it was found practical to operate
from either land or water, and also from mud and marshes. No
wheels were required except for handling on the ground.

An expansion program, involving construction valued at millions
of dollars was carried on at Stratford, and was still under way in 1943.
Among the new structures were an airport hangar, an engineering
and experimental building, an office building and assembly bay, a
boiler plant, a tool engineering building and a first aid station.

Southern Aircraft Corporation, Dallas, Tex., devoted expanded
manufacturing facilities to parts for prime contractors, including Con-
solidated, Grumman, Martin and Vultee. Facilities and personnel
were increased in order to meet schedules, and floor space was in-
creased fourfold, as was the personnel of which 35 per cent were
women at the beginning of 1943.

Spartan Aircraft Company, Tulsa, Okla., was devoting expanded
manufacturing facilities to subcontract work on military planes.

Swallow Airplane Company, Wichita, Kans., was doing subcon-
tract work for aircraft manufacturers.

Taylorcraft Aviation Corporation, Alliance, O., was in full-out
production of military aircraft, with renewed orders for L-2 “grass.
hopper” liaison planes. Personnel was doubled, and 38 per cent of the
total were women. Powered by the 65 h.p. 2-cyl. opposed, air-
cooled Continental engine, the L-2 was used primarily by the Field
Acrtillery to replace the observation balloon of World War 1. Flying
low over the ground batteries, these “grasshopper” planes proved
highly advantageous in spotting enemy positions and directing artil-
lery fire. They also were used for other liaison and short-range recon-
naissance work. The L-2 was adapted from the commercial Tay-
lorcraft Model D tandem trainer, being a high-wing, strut-braced,
single-engine monoplane, of tubular steel, fabric-covered construction.
Alterations from the commercial model were made to fit military re-
quirements. Increased vision from the rear seat was obtained by
removal of the wood fairing which formed the streamlined back of
the Model D, thereby eliminating any obstruction of view from the
cabin. This resulted in a more or less flat upper deck. A “blister” of
transparent cellulose acetate was then installed to enclose the cabin at
the top and rear, extending from the cabin roof at the trailing edges
of the wings and terminating in a tapering effect on the upper fuselage
deck nearly midway to the tail. This arrangement afforded an excep-
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tionally wide range of vision for the observer who sat in a swivel seat
in the rear of the cabin. Added vision was accomplished by elimi-
nating the corners of the butt ends of the wings at the trailing edges.
The entire cabin roof was transparent and the window area included
both sides of the cabin. The ships were equipped with two-way
radio, including batteries and wind-driven generators. A few of these
ships were painted in aluminum and numbered, to be used as trainers
for Field Artillery personnel. The great majority, however, were
painted in regulation Army camouflage color and were used to great
tactical advantage in artillery operations on world battle fronts.

The Taylorcraft company in the spring of 1942 received a contract
for a substantial number of TG-6 three-place training gliders for the
Army Air Forces glider pilot training program. Several additional
gliders were delivered to the U. S. Navy, the naval designation being
XLNT-1. Here again the Taylorcraft model D commercial tandem
trainer was used as a basis in the design and construction of the
TG-6 glider. In place of the engine, a tubular steel “boom” was added
as a nose section, including an extra pilot’s seat, instrument panel, and
an extra set of controls.

TAYLORCRAFT ARMY GRASSHOPPER L.-a
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VEGA VENTURA BOMBER

This Army Air Forces bomber has two Pratt & Whitney engines and carries a crew
of four. As a combat patrol plane for the Navy it is the PV-;.

-Timm Aircraft Corporation, Los Angeles, Calif., continyed to ex-
pand during 1942 with the completion of its Saticoy plant and the
opening of its Alameda plant. The Saticoy Plant, built upon 54
acres of company-owned land near Timm’s Woodley Plant, where
subassemblies for other aircraft manufacturers were produced, was
devoted to the construction of Timm Aeromold N2T-1 trainers for
the U. S. Navy. It was a 2-place, cantilever low-wing, military type
monoplane, with fuselage, wings and control surfaces built entirely
of plastic-bonded-plywood by the Timm Aeromold Process. Its length
was 24 ft. 6% in., wing span 36 ft., height 7 ft. 734 in. At Timm’s
Alameda Plant, the Army’s new 15-place transport gliders CG4A
were produced. Some 12 associate producers made the component
parts for the gliders. The transport glider had a welded steel tube
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lytic template process saved 50,000 man hours in production of the
B-17 alone. The use of plastics for jigs cut a six-months tooling
program in half. Men who worked the clock twice around in emer-
gencies pushed production forward by 30 days or more on deliveries.

Vought-Sikorsky Aircraft Division of United Aircraft Corpora-
tion, Stratford, Conn., rushed to completion hundreds of OS2U3
Kingfisher observation scout planes for the U. S. Navy and placed in

CHANCE VOUGHT CORSAIR

This single-seat carrier-based Navy fighter is powered with a Pratt & Whitney
double Wasp engine rated at 2,000 h.p. :
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CHANCE VOUGHT KINGFISHER
The OSz2U-3, an observation scout, has a Pratt & Whitney Wasp Junior engine.

quantity production the F4U-1 Corsair, a new shiphoard fighter.
Three V-S 44A flying boats were completed for American Export
Airlines for regular service across the North Atlantic, and develop-
ment of the V-S 300 helicopter, direct-lift aircraft was continued.
On January 15, 1943, manufacturing was divided into two sep-
arate divisions—Chance Vought Aircraft Division and Sikorsky Air-
craft Division. This was a return to the status of 1939 before the
two divisions were consolidated. This new arrangement permitted
Chance Vought Division to concentrate on development and produc-
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tion of combat aircraft while the Sikorsky Aircraft Division carried
on the development of the helicopter for military and commercial
purposes. :

The F4U-1 Corsair, to which the full facilities of Chance Vought
Aircraft Division were devoted, was a single-seat, carrier-based
fighter, one of the fastest and highest performing naval fighters in the
world. It had an inverted gull-wing of single-spar all-metal construc-
tion. Use of the gull-wing provided maximum aerodynamic efficiency
and at the same time made it possible to employ a large diameter pro-
peller with a comparatively light, short landing gear which readily
folded aft into the wing. The wing covering was flush-riveted metal
skin on the leading edge and fabric on the trailing edge. The fuselage
was of monocoque design and had the skin attachéd by spot-welding.
The tail wheel and arresting gear were retracted into the tail cone.
All movable control surfaces were fabric-covered. The Corsair was
powered by a 2,000 h.p. Pratt and Whitney Double Wasp engine and
equipped with a three-blade Hamilton Standard Hydromatic propeller.

The OS2U-3 Kingfisher was similar to its predecessors, OS2U-1
and OS2U-2, and designed to be an observation-scout operating from
a battleship or cruiser as a seaplane. It could be converted to a land-
plane for shore-base duty. The two-place monoplane had a fuselage
of monocoque construction with a midwing of single and cantilever
type spar. The wing and fuselage employed spotwelding for attach-
ment of the skin. All control surfaces were fabric covered. The en-
gine was a Pratt and Whitney Wasp Junior. The propeller was a
two-blade, constant speed, controllable pitch Hamilton Standard. Cor-
sairs also were being built under license by Brewster Aeronautical
Corporation and Goodyear Aeronautical Corporation.

Vultee Aircraft, Inc., with headquarters at Vultee Field, Downey,
Calif., greatly increased its production facilities in 1942, announced
important gains in technical progress and put new plane models into
production. At the close of 1941 Vultee acquired 34 per cent of the
common stock of Consolidated Aircraft Corporation, and. the two
comparies operated under a closely associated management, with Tom
M. Girdler chairman of the board of both companies.

Vultee was the first plane manufacturer to mechanize its assembly
lines completely and put its operations on a mass production basis,
The example was influential, and the production methods originated
in the aircraft industry by Vultee were adoptec! by other manufac-
turers, including its associated company, Consohdate_:d Aircraft Cor-
poration. During 1942 it was demonstrated at Consolidated that heavy
Liberator bombers, C-87 transport ships and flying boats for the Navy
likewise could be built with mass production techniques, using mech-
anized assembly lines.

Gen. Henry H. Arnold at the end of June, 1942, congratulated
Vultee when its four thousandth Valiant trainer moved off the
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VULTEE A-35 VENGEANCE DIVE BOMBER
It is powered by a Wright Cyclone 1,600 h.p. engine.

assembly line. In September Vultee employees were awarded the
Army-Navy E for their part in speeding the war effort. In July,
Vultee purchased all the stgck pf Intercontinent Aireraft Corporation,
parts manufactu'rel.'s at Miami, Fla. Late in the summer Vultee es-
tablished at Louisville, Ky., a modification center where Vultee planes
were changed and camouflaged to suit the particular climate and com-
bat conditions under which they would operate. In October, Vultee
received approval from .the Defense Plant Corporation for a $350,000
expansion at Vultee Field, representing addifion of machinery and
equipment. In December, it was announced that Vultee soon would
start production of torpedo bombers for the Navy in a new Vultee

o
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plant at Allentown, Pa. The cost of facilities, considerably reduced
through acquisition of one of the Mack motor bus plants at Allentown,
was $11,000,000, while the contract for planes was over $100,000,000.

Plant improvement included the installation by the Vultee Field
Division of many additional conveyors. Vultee’s Stinson Division at
Wayne, Mich., also installed conveyors to speed production of the
Sentinel liaison plane and the Reliant navigational trainer. Powered
final assembly lines were completed by the Nashville Division.

Vultee engineers developed a radio test flight recorder, a radio
operated mechanism which instantly transmitted from an experi-
mental airplane to laboratory crews below a complete picture of the
strains and flutters, characteristics, performance and reactions of the -
plane. These occur too rapidly, in today’s high performance aircraft,
for a test pilot’s eyes and hands to notice and record. The automatic
flight recorder permitted technicians on the ground actually to know
more about the new airplane’s condition in test flight than did the
pilot at the controls.

To help eliminate bottlenecks caused by scarcity of aluminum and
other materials, the Vultee Field Division converted the design of its
basic trainer to permit use of non-critical materials. The Vultee
trainer at the beginning of 1943 was 70 per cent wood and plastics,
saving enough aluminum to build 400 more Vengeance dive bombers
annually. The company was further prepared, as a result of research,
to recommend the production of airplanes made largely of low carbon
steel, as soon as that material was made available. A new process of
combining thin sheet steel with what is called “expanded metal” was
developed, providing sheets of greater rigidity and strength in relation
to weight. An alternate method of using sheets of slightly heavier
gauge, without reinforcing, also was tested successfully. Electric spot
welding, which was difficult to adopt for use on aluminum, could be
used to speed up assembly of parts formed of low carbon sheet steel.

The -Vultee Field Division at Downey devoted the major part of
its work in 1942 to mass production of Valiant basic trainers for the
Army and Navy. In addition, it was making parts for the Consoli-
"dated Liberator bomber and parts for Lockheed and Douglas. The
Nashville Division concentrated on production of the Vengeance dive
bomber. The Stinson Division produced Sentinel liaison planes and
Reliant navigational trainers, two new airplanes brought out in No-
vember, 1942. The Intercontinent plant in Miami was producing parts
for Vultee planes, including sections for the Vengeance dive bomber.
As 1942 production continued to expand in these various plants,
Vultee’s training program for workers was intensified.

The Vultee 74 Valiant Basic Trainer had Army Air Forces desig-
nations BT-13, BT-13A and BT-15; U. S. Navy designation SN-V1.
The Valiant was a two-seat, low-wing, cantilever monoplane with a
wide center section; wing span, 42 ft., length, 28 ft. 10 in., height, 12
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ity of four. It possessed a high degrec of stability, and was powerced
by a 290 h.p. Lycoming radial enginec.

The Waco Aircraft Company, Troy, O., continued in production
on two models designed for use in the Civilian Pilot Training Pro-
gram, and also expanded its wartime activities to include the creation
of nine and 15-place gliders for the Army, development of an all-
wood, twin-engine cargo plane ; and the manufacture of parts for other
prime contractors.

Waco UPF-7 trainers for C.P.T.P. operators were produced in
quantity until late in 1942 and a considerable number of the Waco
VKS-7F—a cabin trainer especially designed to meet the require-
ments of the cross-country C.P.T.P. contracts—were turned out. The
latter ship was an improved version of the Model S known as the
Waco Standard.

Early in 1942, the 15-seat Waco glider was placed on the produc-
tion lines of 15 other aircraft manufacturers under direct contract to
the Army Air Forces and under the guidance of Waco engineers.
This model also was built in Waco’s own factory.

Waco’s stepped-up war activity was reflected in employment rolls
which reached a new high and in the completion of a second factory
addition which added substantially to the manufacturing floorspace
available. Despite the mounting demand for new production, Waco
took precautions to assure the continued participation of its trainers in
the C.P.T.P. by earmarking a portion of its facilities for replacement
parts and by increasing service personnel. The Waco twin-engine
cargo plane was scheduled for production in 1943.

Manufacturers of Aircraft Engines

Aircooled Motors Corporation, Syracuse, N. Y., was engaged
throughout most of 1942 in development work and production of new
Franklin warplane engines for the Army and Navy. The engines were
of the horizontally opposed, aircooled type. In production for light
training planes and for C.A.P. use were these Franklin engines: The
Franklin 6AC-298-F, was a split crankcase, six cyl. horizontally op-
posed, overhead valve, direct drive, aircooled engine rated 130 h.p. at
2,850 r.p.m., bore 4 in., stroke 3% in., compression ratio 7 to 1,
piston displacement 298 cu. in. The Franklin 6ACG-298-H; was a
geared version of the 6AC-298-F;, rated 165 h.p. at 3,500 r.p.m.
engine speed, and 2,200 r.p.m. propeller speed. The Franklin 4AC-
176-F3 was a split crankcase, 4-cyl. horizontally opposed, overhead
valve, direct drive, rated 8o h.p. at 2,500 r.p.m., bore 4 in., stroke
3% in., compression ratio 7 to I, with 176 cu. in. piston displacement.
The Franklin 4AC-199-Es was similar, with 414 in. bore, 3% in.
stroke, 199 cu. in. piston displacement and go h.p. at 2,500 r.p.m. The
Franklin 4ACG-199-H, was a geared version of the 4AC-199-E.. It
was rated at 113 h.p, at 3,500 r.p.m. engine speed, and 2,200 r.p.m.
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propeller speed. The Franklin 6AC-264-F; had 120 h.p. at 2,600 r.p.m.

Allison Division, General Motors Corporation, Indianapolis, Ind.,
was delivering in high quantity America’s only native-designed liquid
cooled aircraft engine to reach mass production. The high production
goal for this engine originally set by the Army Air Forces had been
reached at the time of Pearl Harbor. At the beginning of 1943, Al-
lison was producing engines for fighter planes at a rate which repre-
sented a 14-to-1 expansion over that of February, 1940, when quantity
production of the engine was first undertaken. In terms of horsepower
Allison was producing in one day 70 per cent of its monthly output of
1940. In that three-year period there had been a 12-to-I increase
in payroll, with 25 per cent of the productive employees women.
Plant floor space had increased 663 per cent.

Allison had in regular production four models: the F-17, the F-20,
E-19-R and the E-19-L. All change-overs to these new and dif-
ferent models were made without plant shut-down which usually oc-
curs when such change-overs are undertaken, and in spite of the
fact that the newer models required many new parts. The high pro-
duction record attained by Allison was in a measure due to parts pro-
duction of the Allison engine by other divisions of General Motors, the
Cadillac and Delco-Remy Divisions making the major contribution.
Cadillac, with its precision background, made 250 Allison parts, in-
cluding crankshafts, connecting rods and gear reduction assemblies.
Delco-Remy supplied aluminum and magnesium castings, in addition
to 75 different machined parts. Other General Motors divisions sub-
contracting Allison parts were Chevrolet, New Departure, Hyatt
Bearing, Delco Products, Packard Electric, A.C. Spark Plug, Antioch
Foundry, Harrison and Inland.

The 7,000 parts in the Allison engine, however, comprised only
700 “piece parts” or separate production problems as against 2,300
“piece parts” in the most widely known European rival engine. For
example, “piece parts” in one small subassembly were reduced from
39 to 3 by simply casting the part whole rather than bolting it to-
gether. This simplification of manufacture, an Allison practice from
its inception, accounted in high measure for the 1942 production
record.

In the fall of 1942, construction was completed on a new plant for
the Allison Division, bringing to a total of six factories in the Indian-
apolis area housing Allison activities. Of the total plant floor space in
these six factories 62,800 square feet were devoted to classrooms and
other educational facilities for training Army mechanics and others
whose responsibility it was to service and maintain Allison engines on
all of the principal war fronts of the world. More than 20,000 men
had been trained for this maintenance service.

In its period of record performance to meet the nation’s war needs
Allison did not neglect engineering development. By early in 1942 the
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- Pratt & Whitney Aircraft Division of United Aircraft Corpora-
tion, East Hartford, Conn., kept well ahead of schedules in producing
important engines for all types of American planes from advanced
trainers to fighters and bombers. It also increased war engine output
tremendously by assisting six licensee manufacturers to get into pro-
duction. At East Hartford production was raised by the establish-
ment of five satellite parts plants in neighboring communities. This
expansion was piled on top of the large expansions of 1940 and 1941
which had multiplied floor area many times. The 1942 program added
approximately 100 per cent in floor space and almost 50 per cent in
personnel.

Planned in advance, the Pratt & Whitney subcontracting system
absorbed the expanded demands upon it without interruption. As a
result of planning, careful development and constant liaison, the flow
of purchased parts and accessories from vendors in 29 States kept
pace with the swelling tide of production in the main plant. Suppliers
of raw and semi-finished materials also had been prepared for the
demands of the war program through the same careful planning. Of
the five satellite plants, three were newly constructed, one was a former
textile mill and the fifth a remodeled automobile service building.

Entire departments were moved from East Hartford into these
branch plants—each move being accomplished without the loss of an
hour in production time or delay in assembly of a single engine.

The year saw five licensees swing into production on various
models of Pratt & Whitney Wasp engines—Ford at Detroit, Buick at
Chicago, Chevrolet at Tonowanda, N. Y., Nash-Kelvinator at Keno-
sha, Wis., Jacobs at Pottstown, Pa. A sixth licensee, Continental,
was to start early in 1943 at Muskegon, Mich. Pratt & Whitney Air-
craft passed on to all these concerns the “know-how” based on years
of design, research, development and experience, in the shortest pos-
sible time, and then cooperated so that no bottle necks should hold up
production. To communicate the “know-how,” Pratt & Whitney Air-
craft at the end of 1942 had given its licensees in training and man-
power assistance the equivalent of 41,666 man days.

Added to the expansion of its own facilities and assistance given
to its licensees, Pratt & Whitney Airc;'aft, at the request of the U. S.
Navy, started another vast project at Kansas City, Mo. There it was
building a plant to equal in size the expanded East Hartford unit.
Ground was broken July 4, 1942, and Double Wasps in quantity were
to be produced there in 1943.

In East Hartford the division produced 31 variations of 12 models
of four basic types of engines ranging from 450 to 2,000 h.p. These
included the g-cyl. Wasp, Jr. and Wasp, the 14-~cyl. Twin Wasp, and
the 18-cyl. Double Wasp engines. At the same time sufficient flexi-
bility of production was maintained to enable quick concentration on
types required by the Services undér the changing strategy of war,
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punch presses, hench inspection, burring, and simple machine tools.
By September, however, women with as little as four weeks of train-
ing in machine-shop work were operating lathes, drill presses, and
other machines requiring definite skill. At Farmingdale, 20 women
first were trained and placed on the job as engine testers and inspec-
tors during October. This was most outstanding because of their
satisfactory execution of work p}:pviously done by graduate engineers
only. ‘

The Warner Aircraft Corporation, Detroit, Mich., continued pro-
duction of the Scarab and Super-Scarab Series 50 engines, rated at
125 and 145 h.p. respectively. The Super-Scarab Model 165 engines
were produced in quantities for the Army Air Forces, for installation
in the C-61 airplanes manufactured by Fairchild. The Super Scarab
Model 165 was a 7-cyl. aircooled engine, rated at 165 h.p., with a
take-off rating of 175 h.p. with a controllable pitch propeller. In addi-
tion to the manufacture of aircraft engines, Warner manufactured
hydraulic brake control units for various manufacturers of military
aircraft. Due to increased production on engines and hydraulic brake
control units, additional plant area was provided, with 30 per cent to
the Detroit plant and opening a new plant at Grand Rapids, Mich.

...Wright Aeronautical Corporation, Paterson, N. J., continued its
tremendous expansion program. A giant plant was erected in New
Jersey, using the recently developed “Warspeed” technique whereby
the concrete roof and supporting columns were poured over mobile
wooden forms which, after the concrete had set, were moved on suit-
able tracks into position for pouring the adjacent sections. After
completion of the roofing, the walls and floors were built of brick and
concrete. The plant was designed entirely without windows, and with
light-proof ventilation. Ground was broken in the Spring; by late
Fall engines were being produced. Extensive additions were made to
other Paterson plants, the Ohio plant was more than doubled in ex-
tent, and two new foundries were erected.

Large numbers of women were given employment in all branches
of n.aan‘ufacturmg:, including foundry and machine shop, as well as in
engineering, clerical and laboratory work. Preparations were made
for training and employing 20,000 women workers in 1943.

The Wright Whirlwind remained in production in both the 7-cyl.
model rated at 235 to 350 h.p., and in the g-cyl. models of 365 to 450
h.p. The former was used principally in primary training planes. The
g-cyl. model was produced in considerable numbers, the bulk of the
output being manufactured under license by Continental Motors Cor-
poration for use in the M-3 tanks. Widespread use of this Whirlwind
g also was made in Vultee BT-15 and North American B’f—g basic
trainers, Curtiss SNC-1 scout trainers, North American NA-64 Yale
trainers, Stinson Reliant observation planes, and Goodyear Navy
patrol airships.
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one pound per horsepower, making it the first high power engine to
possess so low a weight-horsepower ratio. First applied to the Cyclone
9, it was planned to extend its use to other engines when conditions
permitted. Revolutionary new machining processes were evolved for
the manufacture of the head.

Production of the Wright Cyclone 14 was increased still further
to meet the growing demands of the Services. Introduced in 1936,
this engine had scored outstanding successes by powering the Boeing
314 Clipper ships of Pan American airways, and had proven itself
capable of withstanding the tremendous strains imposed by long hours
of continuous running. Both the 1,600 h.p. model with an aluminum
alloy crankcase, and the 1,700 h.p. model with a forged steel crank-
case were in production. These engines powered 17 types of war-
planes.

Limited production was maintained on the Wright Cyclone 18, the
world’s largest aircooled radial, used on the Douglas B-19, Lockheed
Constellation and the Martin Mars.

Continuing its development and materials conservation program,
Wright introduced the use of plastics as a substitute for aluminum in
push rod housings and cylinder baffles, and made innovations in man-
ufacturing equipment. All plants were completely conveyorized to
reduce handling time and eliminate storage of parts in process.

All Wright Cyclones were equipped with the Wright dynamic
damper which, in most models, was applied to both the front and rear
crankcheeks. Aluminum cylinder heads were screwed and shrunk on
to the nitralloy cylinder barrels, full pressure valve rocker lubrication
was provided and provision was made for hydraulic controls for either
constant speed or variable pitch propellers. The. Wright torque indi-
cator was made available on all g, 14, and 18-cyl. models and was
supplied in built-in form in the lower portion of the nose section.
Cap screws were employed for cylinder hold-down purposes on steel
cra.nk_cas.e,s in place of the studs used on earlier models, thus facili-
tating disassembly and permitting magnetic inspection of the screws
as well as of the entire crankcase at every major overhaul. Hollow
exhaust valves were partially filled with a sodium-mercury eutectoid,
replacing the solid metallic sodium used in earlier models. Pure silver
replaced the lead bronze for connecting rod bearings.

Wright engines were employed extensi i er pl
of leading American and fdreigyn air Henr;ssl.vely in the passenger plancs

Manufacturers of Accessories

Adel Precision Products Corporation, Burbank, Calif., added a
number of new products to its line of aircraft equipment, among them
the stacking midget four-way hydraulic selector valve, designed to do
the work of a Ipultlple type valve, save space, increase efficiency and
simplify servicing and installation. Several high capacity valves
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Army approval of a four-blade propeller and of an automatic-con-
trolled dual rotation propeller. Production of the four-blade propeller
for the most powerful pursuit ships was under way. Like the three-
and four-blade Aeroprops, the six-blade contra-rotating propeller
was unit-constructed, containing within itself the motivating power to
create pitch change without external aid, thereby cutting installation
and maintenance time.

Aircraft Accessories Corporation, Burbank, Calif., increased pro-
duction, manufacturing facilities and personnel to keep up with the
constantly expanding requirements of the airplane manufacturers.
It developed many new products and improved those already in pro-
duction. A new product was the new AAC Brake Valve for the foot
pedal operation of brakes on planes weighing in excess of 12,000 Ibs.
Other new products included were ultra high frequency radio beam
transmitters and precision radio components. Several thousand im-
provements in manufacturing processes resulted in marked savings in
manhours and material requirements as well as important gains in
production. _

Aircraft Hardware Manufacturing Company, Inc., New York,
makers of many types of constructional hardware for aircraft,
continued manufacture of its standard line of bolts, nuts and turn-
buckles. The firm’s stainless steel department was expanded with
special screw machine parts and swedging terminals being among the
most important items in sales.

Aircraft Mechanics, Inc., Colorado Springs, Colo., produced a
large number of welded tubular assemblies and intricate forgings for
aircraft,

Aircraft Screw Products Company, Long Island City, N. Y.,
produced its Aero-Thread screw thread system which provided a

thread lining for the tapped hole which engaged the threads of the -

screws. The inserts were made of hard, smooth, precision-shaped
wire of stainless steel or phosphor bronze. The system claimed the
advantages of low cost, protection against wear and abrasion in light
metals and increased holding power.

Aircraft Welders, Inc., Wichita, Kans., had more than quadrupled
plant facilities and was supplying the aircraft manufacturers with

Increasingly heavy orders for aircraft tubular stuctural frames such

as engine mounts, nacelle frames, tail wheel assemblies, landing gear
parts and other welded specialties.

AiResearch Manufacturing Company, Inglewood, Calif., was in
day and night production on ‘its recent development of automatic
control of oil temperatures in aircraft engines by means of their
device regulating the shutters on the coolers, or in some planes, the
exit flap which takes the place of the shutters on the cooler itself.
The company also developed light weight supercharger intercoolers
which cooled air between the supercharger and the carburetor ; and it
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also brought out a combination Prestone radiator and oil cooler for
use on planes with liquid-cooled motors.

Concurrent with heat transfer development, AiResearch pioneered
in perfecting a cabin pressure control system for the comfort of
personnel flying at high altitudes. The AiResearch system eliminated
the use of bulky flying apparel or oxygen, except as emergency equip-
ment. It was capable of maintaining an 8,000 foot cabin pressure at
any airplane altitude, but automatically regulated internal or cabin
pressure to compensate for the structural strength limit of the cabin,
which might, for instance, be able to withstand a differential pres-
sure of 8,000 to 35,000 feet. Other refinements of this pressure con-
trol system were under way to extend the pressure cabin ceiling to
50,000 feet by 1943.

Allied Control Company, New York, produced a line of high
speed latching and power relays for aircraft radio, flight, firing and
communication control equipment.

Alloys Foundry, Inc., Wichita, Kans., added to its reorganized
staff X-Ray technicians and technical foundrymen for its production
of aluminum and magnesium sand castings.

Aluminum Company of America, Pittsburgh, Pa., reflected in its
activities the rapidly quickening tempo of the war. A host of new
plants, capable of handling all phases of aluminum production and
fabrication were under construction, including many for the Defense
Plant Corporation. It was estimated that when these units were com-
pleted and the 1943 peak production reached, there would be a ca-
pacity in this country to make 2,100,000,000 pounds of aluminum an-
nually.—63 per cent more than the total world production in 1938.
- Of this total, Aluminum Company of America expected to produce a

major portion in its own plants and those leased from the Govern-
ment. Forgmg output of the company was 235 times that before the
wa&-. Prb?ductlgn of castings had multiplied 11 times ; extruded shapes
?r:lontt}? olr?g,arr::ine :“1‘;35-. A single sheet mill was turning out every
e ; lznetlmes ES much high strength alloy sheet, such
the war. One of Fhe Cso, as t e whole country used in a year bfefore
sheet 50 times faster th:npz_my S new sheet mills could roll aluminum

Jmpletion in the Midd] 1 10 1940. Two similar mills were nearing
complel e 1ddle West and Northwest early in 1943. At the
beginning ot the war, aluminum ingot sold for 20 cents a pound. Four
price reductions by 1943 brought this down to 1 5 cents a pound, alu-
minum pig ‘was offered on the market as low as 14 cents a pound.
Despite the demand for tremendous quantities of aluminum for war
equipment, the company found time to continue its research and
experimentatlon,. with FeSllltant improvements in material and tech-
nique. Of particular interest to the aviation industry was a new
forged aluminum cylinder head which went into production early in
1943. Improved methods of fabricating likewise were developed.



306 AIRCRAFT YEAR BOOK

Brazing was being used extensively in the construction of many light
weight assemblies, and the application of spot welding was no longer
considered experimental in aircraft work.

American Bosch Corporation, Springfield, Mass., substantially in-
creased its production of aviation magnetos, keeping well ahead of
schedule. American Bosch also commenced large-scale manufacture
of a new development, the induction vibrator weighing 30 ounces.

American Magnesium Corporation, Cleveland, O., a subsidiary of
Aluminum Company of America, was a fabricator of magnesium and
magnesium alloy products. While not a producer of the magnesium
metal, it had facilities for the manufacture of magnesium alloy prod-
ucts in every commercial form. The company’s entire output, how-
ever, was devoted to war purposes, and practically all to the manu-
facture of aircraft.

. American Propeller Corporation, a subsidiary of the Aviation
Corporation, Toledo, O., made its first shipment of one-piece hollow
steel propeller blades in June, 1942, and early in 1943, the company
was increasing plant facilities by 50 per cent. Large scale production
of the hollow steel blades for warplanes was made possible by a double,
continuous manufacturing line about three-fourths of a mile in length.
For each blade design, overhead and roller conveyors handled the
chrome-nickel-molybdenum tubing through an exacting sequence of
operations that turned out one-piece hollow blades of precision balance
and interchangeability.

American Screw Company, Providence, R. 1., continued to supply
the aircraft industry with wood, machine and sheet metal screws and
miscellaneous hardware.

American Tube Bending Company, New Haven, Conn., manu-
facturers of tubular parts of ferrous and non-ferrous metals; all built
to the designs and specifications of its customers, increased production
100 per cent with an increase of 18 per cent in personnel and 30 per
cent in productive floor space. Improved inspection methods resulted
in a three per cent decrease in parts rejections.

Apex Machine & Tool Company, Dayton; O., manufactured joint
socket wrenches, power bits and hand drivers and other specialized
toels for aircraft production.

The Aro Equipment Corporation, Bryan, O., produced propeller
hubs for both wood and steel blade propellers on training planes.
Large numbers of fluid segregators were delivered and mass deliveries
of vacuum pumps were scheduled. Facilities were set up for pro-
ducing oxygen demand regulators. Aro engineers completed a num-
ber of special engineering projects assigned by the Army Air Forces.
Production of aircraft products was consolidated in a new addition to
the Aro factory, and an extensive employee trammg program was put
into effect.

Atlantic India Rubber Works, Inc., Chlcago, 111, was devoting
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trols, interior telephone systems, landing controls, radio apparatus and
numerous similar applications for military and civilian use.

The B G Corporation, New York, contributed toward the im-
proved operation of American aircraft power plants by supplying
test equipment, including a high-voltage spark plug test set designed
for checking spark plugs to determine whether they are in a satisfac-
tory elegtrical condition. The electrical circuit included a high-voltage
bridge, in one leg of which were incorporated the spark plug under
test and the pressure chamber. By quenching the spark with high-
pressure air or gas in the pressure chamber, a predetermined potential
could be applied across the insulation of the spark plug. If an elec-
trical leak occurred, it was indicated by the glow of the neon bulb. No
glo_w indicated a good plug. With this test, therefore, it was possible
quickly to establish whether or not the insulation of the spark plug
was electrically secure. If it was secure, a spark could occur between
the electrodes of the spark plug in the presence of engine operating
pressures when the gaps were within the limits of .010 to .030 inch.
That test set supplemented the ignition harness test set introduced
previously. This was designed to check ignition harnesses to deter-
mine whether the wire insulation and terminal sleeves were in a satis-
factory condition. Operation was from standard AC sources of volt-
age, and by means of a transformer, permitted the application of a
high potential across the insulation of the wire from the conductor to
the radio shielding. With this instrument the source of trouble could
be located quickly, easily and accurately. B G also had undergoing
tests early in 1943 a recently designed spark plug incorporating the
use of a resistor, which had been found to decrease the rate of elec-
trode erosion. To eliminate troubles frequently experienced with
spark plug terminal sleeves, a new type ceramic sleeve was offered to
replace the impregnated paper-base type. The ceramic sleeves were
non-water-absorbent. . :

B. H. Aircraft Company, Long Island City, N. Y., continued to
supply the Government and the aircraft industry with fabricated
sheet-metal parts of various kinds and styles.

The Bell Company, Inc., Chicago, Ill., produced hydraulic fluids to
meet Air Forces specifications. Both mineral oil and castor oil types
were available. Bell had accomplished considerable research on hy-
draulic fluids to operate at extremely low temperatures, and this in-
formation was available to the industry.

Bendix Aviation Corporation, Bendix Products Division, Land-
ing Gear Department, South Bend, Ind., manufactured landing gear
equipment, including Bendix pneudraulic shock struts, wheels, brakes,
master cylinders and power brake valves. A great expansion of facili-
ties was made in step with the war effort. In addition to new facili-

ties in South Bend, a-manufacturing unit in Wayne, Mich., was oper-
ating to capacity. A number of plants in various parts of the coun-
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try became subcontractors. Some of these plants manufactured com-
plete assemblies, while others provided parts and subassemblies for
the major operating units. More than 50 items of equipment manu-
factured by this department were standard on planes. Stromberg in-
jection aircraft carburetors, produced by the Stromberg Department,
were standard equipment on many American military airplanes. The
carburetor had new standards of performance, adding to the safety,
speed, maneuverability and range of the plane.

Bendix Aviation, Ltd., North Hollywood, Calif., manufactured
both hydraulic controls and radio accessories, specified on many mili-
tary airplanes. Bendix hydraulic controls included the two, four and
five-way selector valves, check valves, sequence valves,.relief valves,
hand pumps, pressure regulators, power brake valves, hydraulic-
electric switches and actuating cylinders. Whenever possible Bendix
incorporated its exclusive plastic poppets in the design of its hy-
draulic units. Bendix introduced its new continuous shell hydraulic
pressure accumulator which was specified on several new airplanes.
Radio equipment manufactured by Bendix included light-weight
communication systems, interphone systems, control panels, gener-
ator and fuel pump filters, antenna switches, range filters, vacuum
relays, dynamotors and generators.

_ The Benwood-Linze Company, St. Louis, Mo., was in war produc-
tion on its patented dry-plate metallic rectifiers. It reported that
great progress had been made in selenium rectifiers, also covered by
Benwood-Linze patents, which, because of their light weight, small
size and dependable performance made them of especial value where
other types of metallic rectifiers were not practical. ' Besides being
conversion devices, they were particularly useful in other applications
such as valves, voltage limiters and variable resistances.

The Black & Decker Manufacturing Company, Towson, Md.,
Zvas n W;J_r production on portable electric tools for the aircraft in-

Eiilg'l ew electric speed drills, sanding devices, grinding and
Pineer;lgtaccéﬁss%nes and elect_rlc tools of many varieties were en-
gccessori 0 the heavy prodt.zctlon requirements of airplane, aircraft

es and similar fabricating and assembly operations. An im-
portant product was the heavy-duty Holgun, an electric hand drill
widely utilized through aeronauti cal gun, an electric s

Boots Aircraft Nut C cal plants.

many new applicationgf orporation, New Canaan, Conn., developed

:no-style nuts in it Or its weight-saving, all-metal, vibration-proof
wing-sty 1 1S research and development laboratory. New meth-
ods of mam.lfacture as well as expanded plant facilities enabled the
company to increase its output of nuts and nut assemblies to keep pace
with the huge demands of war, A circular gang channel was intro-
duced which not only incorporated-the feature of removable nuts but
offered complet?ly fabricated shapes, contoured, if necessary, to fit
specific applications. The new Boots Rol-Top Hexagon nut was an
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and cable for aircraft. In 1942 the company completed conversion of
its entire plant to production of high quality aircraft cable meeting
specifications even more rigid than the Army-Navy standards. Facili-
ties were provided for manufacture of every type and size of electric
cable used on aircraft, from heavy battery cables to small instrument
leads, multiple conductor cables, coaxial transmission cables, bonding
cable and shielding, as well as numerous types of radio cables. The
many special pieces of apparatus going into the construction of a
bomber requiring $pecially designed cables with the proper number of
conductors and gauge sizes also were produced on special orders.

Breeze Corporations, Inc., Newark, N. J,, gngaged 100 per cent
in fulfilling war contracts, continued to expand its plant structures,
equipment and personnel, which accounted for greatly increased pro-
duction of assemblies for aircraft, anti-aircraft, tanks, warships and
ground defense equipment. The high productivity obtained, plus fur-
ther certain expansion, was attributable directly to long-range plan-
ning by the company which began preparing for all-out war effort
three years before Pearl Harbor. New developments or refinement of
war products included a faster and more efficient technique of manu-
facturing aircraft armor plate which withstood exacting tests in a
special testing range. Further improvements were made and produc-
tion accelerated in cartridge starters and radio ignition s?uelding, con-
duits and fittings, conduit junction boxes, swaging machines and hand
swaging tools, electrical connectors, resistance type thermometers, tab
controls, ammunition rounds counters, internal tie rods, tachometer,
fuel pump and remote control drives and other equipment. A new line
of multiple-circuit electrical connectors was further perfected for use
at firewall, generator, radio and instruments with improved contacts.
The Breeze fuel-air ratio indicator afforded a fast, accurate reading of
the fuel-air mixture based on the analysis of exhaust gas. The car-
tridge engine starter secured its energy from a shell using slow-
burning fuel to generate the required power at a controlled rate which
provided ample torque without danger of shock to engine parts. The
starter could be used without drain on the airplane batteries, as the
shell was fired by the current from a flashlight cell.

Buhl Stamping Company, Detroit, Mich., added exhaust systems
to its wartime products. A new process in the casting of medium-hard
dies was developed for use on conventional type presses, assuring uni-
form stampings in moderately large quantities at a minimum initial
expense.

The Cambridge Instrument Company, Inc., New York, pioneer
manufacturers of the aero-mixture indicator, continued to expand
plant area and facilities. Millions of gallons of aviation gasoline were
saved by pilots using the aero-mixture indicator, and the need for this
flight instrument in the war effort imposed major tasks in scheduling
Jproduction to meet the demand. Designed for single and multi-engine
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rescue of plane personnel. The tiuck carried three tons of liquid
carbon dioxide in a refrigerated storage unit. Small quantities of
water supplemented the use of the carbon dioxide through the same
discharge nozzles. Cardox also applied the same principles to fire
extinguishing systems in test cells of engine plants.

Champion Spark Plug Company, Toledo, O., was in production on
an all-ceramic insulated spark plug meeting the exacting requirements
of high-output aviation engines, following exhaustive tests participated
in by various Government agencies and aircraft engine manufacturers.
The importance of the all-ceramic insulation was enhanced because of
the dwindling supply of mica upon which the United Nations could
draw. The ceramic plug, too, was reported to perform effectively
under the higher temperatures and pressures of the latest high output
engines. The ceramic “body,” composed of a variant formula of
Champion’s long familiar Sillimanite insulating material, was fired in
different kilns and at different temperatures than had been standard
practice. Results, as stated by the company, included : Immunity from
heat and chemical reaction, freedom from fuel, oil and moisture ab-
sorption which brings on ‘‘shorts”, inherent high heat conductivity
with consequent higher range between pre-ignition and fouling, abso-
lute uniformity of material, homogeneous structure eliminating air
spaces and preventing leaks, easily cleaned and serviced, and con-
trolled manufacture, assuring uniform quality standards. Recent ad-
ditions to the Champion Spark Plug Company’s Toledo plant made
available 30,000 square feet of floor space devoted exclusively to the
manufacture of Champion aviation spark plugs. Increased produc-
tion, stepped up more than 1,000 per cent over the previous year, re-
sulted in a material reduction in costs.

Chandler-Evans Corporation, South Meriden, Conn., was bring-
ing into production a new carburetor testing plant in the Middle West,
in which carburetors of CECO design, manufactured by subcontrac-
tors, were made ready for use. The output of this plant was many
times the capacity of the Meriden plant. Production was further in-
creased in Meriden on the current line of CECO fuel pumps, largely
by increased use of subcontractors for the manufacture of parts. With
-the general adoption of Protek-Plugs in the standard packing pro-
cedure for aircraft engines, the production of these dehydrators was
increased to take care of all requirements. No critical materials were
required in the manufacture of Protek-Plugs. New developments in-
chided extending the size range of the carburetors and fuel pumps,
presentation of a simplified design fuel pump which lent itself readily
to mass productlon and the adaptation of Protek-Plugs to varied uses
other than engine packing.

Chlcago Aerial Survey Company, Chlcago, "TIl., engaged since
1924 in producing aerial photographic surveys, maps and oblique
wiews, enlarged their manufacturing operations .and continued manu-
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facture of the “Sonne” aerial camera, the result of many years of
development experience. The company held numerous contracts with
the Army Air Forces.

Chicago Metal Hose Corporation, Maywood, Ill., with 40 years
experience in flexible metal hose development was in full war pro-
duction for the aircraft industry, including flexible aircraft engine
fuel and oil line hoSe and fittings, hose for hydraulic service and
flexible metal hose and tubing for radio and electrical shielding con-
duits and fittings.

C. P. Clare and Company, Chicago, Ill, which originated the idea.
of “custom-building” relays to meet specific engineering demands as
opposed to the rigid limitations of the ordinary “telephone-type” re-
lays. Clare.had developed several new relays precisely built for air-
craft and mobile applications, of which the Clare Type K d.c. Relay
was an outstanding example. Dwarf-size and feather-weight, this
relay was custom-built for designs where fractions of inches and
ounces count ; where the ability to control high frequency circuits was
imperative; and where resistance to constant vibration and sudden,
severe shocks was a must. It was so compactly built and so tightly
welded together that it employed no anti-vibration springs, no bear-
ings or other devices which might shake loose.

The Cleveland Pneumatic Tool Company, Cleveland, O., manufac-
turer of Aerols (shock absorbing landing gear units) and Cleco pneu-
matic tools, further increased its manufacturing capacity and devel-
oped several new and improved products for tt.xe aircraft industry. Be-
cause of the great demand for Aerols, production was boosted and con-
struction was begun on a new, modern plant. Oper{mg early in 1943,
this new plant was devoted solely to Aerol pr_oductxor}. Three to five
thousand men were employed. Several new azlrcraft air to.ols were in-
troduced, including the Cleco gDo20 drill Whl(_!h oPerated in any plane
and at any angle, and the Cleco 41-L squeezer which had parallel jaw
action to prevent “clinched” rivets. There were also several improve-
ments in the Cleco sheetholder. A system was introduced whereby each
siz& was colored differently to insure ready identification. Because
they were readily repairable, a repair and exchange service was estab-
lished. Repair and exchange stations were set up at the main plant and
various branch offices so that the user could have damaged Cleco sheet- -
holders promptly repaired or exchanged. _

Clifford Manufacturing Company, Boston, Mass,, extended its
facilities for serving the aircraft industry with basic materials for
engine cooling and cooling control. It m'fmufactufed the Hydron
thin-wall extruded tubing for aircraft radiators, oil coolers, inter-
coolers and heat interchangers for liquid and air-cooled engines; and
also turned out the Hydron thin-wall hydraulically-formed metallic
bellows for use in all types of temperature and pressure control de-
vices for engine cooling systems, carburetors and superchargers.
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Cook Electric Company, Chicago, Ill., manufacturers of more than
80 products for aircraft, communications and industrial applications,
introduced the Cook relay and the Cook “Spring-Life”’ metal bel-
lows. The Cook balanced armature relay was a double action inter-
locking control unit with balanced armature control. It could be
tailor-made to fit into designs where its small size and light weight
were essential, and was built ruggedly to take severe shocks and con-
stant vibration for aircraft usage. The Cook “Spring-Life” bellows
were placed on the open market. They were constructed from individ-
ually fabricated diaphragms or flanges, joined alternately at inner and
outer peripheries. Fabrication of the simple flange permitted use of
tough tempered metals such as phosphor bronze, steel or Monel metal.
the “Spring-Life” method of construction made it possible to build
bellows in practically unlimited diameters and pile-ups, and they were
used in temperature and altitude control units for controlling air and
gas mixtures at any altitude
The Cox and Stevens Aircraft Corporation, Mineola, N. Y., spe-
cialized in precise navigational instruments and computers for aerial -
navigation. A staff of engineers, specializing in computer design, de-
veloped a group of instruments to simplify navigational problems, and
computers and indicators that provided a pilot with quick and accurate
information relative to optimum performance and flight balance. The
Cox and Stevens navigational computer was available in two sizes,
the smaller being of pocket size. It solved all drift, course, heading and
ground and air speed problems by setting up the complete wind tri-
angle visually so that the pilot actually could see just what he was
doing. It eliminated dangerous errors, which even the most seasoned
pilot might make when calculating a course in the conventional
- method. In the upper half of the instrument was a circular type log-
arithmic computer for speed, time and distance calculations, altitude
and air speed correction, as well as simple maltiplication and division.
The Cox and Stevens aircraft load adjuster, of the slide rule type,
was designed for a particular model airplane, and was used to deter-
mine the proper loading of an airplane for safe and efficient flight.
~ The Cox and Stevens aircraft flight co-ordinator was designed and
made to order for a particular airplane and engine combination, and
was based on performance data furpished by the manufacturers of the
plane and engines. It enabled a pilot to solve problems aof speed, fuel
consumption, blower ratios and all engine and propeller settings, for
all conditions of altitude, temperature and gross weight and required
. 10 adjustment or maintenance. Other computers for various phases
of aerial navigation included-a -computer for figuring ground speed
from drift meter readings, an indicator for calculating timed turns, an
aerial slide rule, a D/F bearing convertor, a Polaris correction com-
puter, another for determining radius of action, an ingenious parallel
motion device for use with plotting boards.
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Crescent Insulated Wire & Cable Company, Trenton, N. J., manu-
factured for the airplane industry many types of electrical wires and .
cables, including aircraft power and lighting cables and synthetic and
flame-proof insulations. Crescent Permacord was a tough, flexible,
heavy duty portable cord or cable with a minimum amount of rubber.
Under wartime negds it was most suitable for use where protection
was required from abrasion, crushing, heat, oils and greases, and
weathering. It was permitted construction under W.P.B. rubber re-
striction for service on portable drills and tools, industrial appliances
and welding machinery. The flexible, rubber-insulated copper con-
ductors were enclosed in a protective jacket of rubber, vulcanized to
an outer cover of heavy, hard-twisted Seine twine, impregnated to be
weatherproof. It was used for years principally by steel plants for
their most severe portable cable jobs.

Curtiss-Wright Corporation’s Propeller Division, Caldwell, N. J.,
developed a six-blade dual rotation propeller and automatic engine
speed synchronizer, and at the same time supplied Curtiss Electric
constant speed, full-feathering propellers as standard equipment on
Army and Navy fighter, bomber and patrol planes. The Propeller
Division more than quintupled employees and tripled its floor space
in two years. Record production in 1942 was achieved by vastly
augmented personnel, including an increasing number of women, and
by many new engineering methods and specially designed machinery.
Another outstanding Curtiss-Wright contribution to the aircraft in-
dustry was a giant 1614-ft. hollow steel blade electric propeller.

The Curtiss-Wright dual rotation propeller was the first to be

" built on the principle of electrically controlling the pltCh_Qf h0119W
steel blades. It was designed especially for high-speed military air-
craft with 2,000 h.p. engines and for those requiring rFsm‘:ted di-
ameter. Aviation engineers claim that the dual rotation INCreases by
5 per cent the propeller -efficiency of fighting planes which cut the
air at more than 400 miles per hour, and that it vastly improves con-.
trol of a single-engine plane by eliminating torque—twist effect—of a
single rotation propeller upon the airplane. . . ‘

The Curtiss Automatic Engine Speed Synchronizef, which equal-
ized instantaneously the speed of propellers of engines, was lauded by
engineérs for the greater precision it added to control of multl‘-eﬂgme
aircraft while at the same time reducing to 2 minimum the strain upon
pilot and flight engineer. x s

Another achievement of the Curtiss-Wright Propeller Division
was the 4-blade propellers developed especially for th.e Martm _B‘26
Marauder twin-engine Army bomber and the Republic high-altitude
Thunderbolt fighter. They permitted the most efficient use of the
1,850 to 2,000 h.p. available in those powerful machines. Agé}ln, for
the greater demands of high-performance aircraft, whether high fly-
ing boats, transports or fighting planes, the Division concentrated upon
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blade now in production. The assembly line, or conveyor installed in
one of the Division’s plants, stepped up production output by con-
tinuously carrying parts and blades from one operation to the next,
thereby saving considerable manhours on each operation.

Denison Engineering Company, Columbus, O., produced its model
HSPT3 “hydroilic” spark plug tester, which developed air pressure
. up to 750 lbs. per sq. in. within 15 sec. and maintained it at least a
minute. Testing time averaged only 30 sec. per plug. The plug was
seated in an adapter, and action of the cylinder clamped the plug into
an air-tight chamber. The desired voltage and pressure were selected,
and the action of the plug recorded. Safety features included forcing
the operator to move two levers—one with each hand—in opening or
closing the clamping mechanism, thus making it impossible for him to
have his hands in or about the clamping mechanism where he might be
injured. Also, the circuit to the spark plugs was completed only after
the plug was clamped into position, and the circuit was automatically
broken when the clamp was released. The operator, therefore, could
handle the plug in complete safety. The stand was a welded steel
frame mounted on swivel casters and equipped with start-stop push
buttons, high and low pressure air gauges, low pressure needle valve,
adapters, oil level gauge, high voltage connector, low voltage terminal
and operating levers. L.

Diebold Safe & Lock Company, Canton, O., in its 84th year as a
manufacturer of safes and experience in making s%eel harder as proof
against drills, torches, nitroglycerine and other kinds of attack, was
in full war production on case-hardened armor plate for aircraft.
The company’s personnel had increased more than 1,000 per cent in
two years. .

The Dix Manufacturing Company, Los Angeles, Calif., developed
a new hydraulic protective valve for landing wheel brakes, which
served to eliminate danger of any other unit in the braking systems
stealing pressure from the brakes, if the line pressure should fall be-
low the safety minimum. The valve was loaded with a spring just
strong enough to hold it shut against a pressure of 700 Ibs. Dix also
produced a new aviation type universal joint which, the company
claimed, could be operated at an exceptionally great angle.

Dowty Equipment Corporation, New York, manufactqred lax'1d-
ing gear and hydraulic equipment for aircraft on an ever increasing
scale, with expansion of facilities and production .mcreased by the
acquisition of larger premises in Long Island City. The Dowty
Patent Liveline Hydraulic Pump and the gear pump for gun turret
actuation formed the major portion of production in that field. Pro-
duction was in full swing on a tricycle landing gear for Army fighter
planes and a primary trainer.

The Dumore Company, Racine, Wis., was in production on a
line of highly specialized motors for cowl and wing flaps, anti-icer
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equipment, photographic and armament accessories. Many devices
were built into the motors to secure dependable operation in paralyz-
ing cold or desert heat. .

The Duramold Division of Fairchild Engine & Airplane Corpora-
tion, Hagerstown, Md., reported significant progress in the applica-
tion of the Duramold plastic bonded plywood process to various types
of aviation equipment, ranging from elements like turtle decks and
bomber tail cones to completion of .the twin-engine bomber crew
trainers for the Army Air Forces. The development of the latter air-
craft, designated the Fairchild AT-1 3 (two Wasps) and AT-14 (two
Ranger 12s), was such that an entire plant was set up for their manu-
facture. Important developments in the Duramold process were in
progress. Possibilities in its application to combat aircraft were indi-
cated by the highly succesful de Havilland Mosquito, British bomber
powered by two engines and built throughout of wood. Pioneered as
a means of utilizing wood in accordance with modern engineering
knowledge and to simplify construction problems, such as the elimi-
nation of rivets and riveting, the Duramold process was available
when the employment of wood in the war effort became an important
answer to the shortage of critical aircraft materials. Starting some
years ago with the manufacture of stabilizers for the Ranger-pow-
ered Cornell (PT-19) trainer, used in large numbers by the United
States and other United Nations’ Air Forces, the applications were
extended to include turtle decks, fins and flaps for the same airplane,
tail cones for the Martin B-26, droppable fuel tanks and other units.

Dzus Fastener Company, Babylon, N. Y., continued to supply the
industry with its line of fasteners.

Eagle Parachute Corporation, Lancaster, Pa., was assigned -the
patent license on a new type of parachute canopy designed to retain
all the advantages of the standard circular parachute and at the same
time eliminate or greatly reduce its disadvantages. It was easily
packed, quite resistant to destruction, and at the same time reduced
oscillation, with freedom from streamlining, and increased maneuver-
ability. _

Eagle had manufacturing rights to the ‘“Parasuit,” a stream-
lined flying outfit incorporating the parachute canopy and harness
with the suit. The one compact unit—an ingenious combination of
flying suit, parachute and inflatable supporting gear—was especially
suitable for flying conditions where there was limited space in the air-
craft. This parachute was worn like a coat. It was flexible and frame-
less, permitting a snug fit. The usual protuberance of a seat, back, or
chest pack was absent. Flying personnel were able to perform their
duties with increased-efficiency in the most restricting compartments.
Narrow “apertures could be entered without inconvenience. This
“chute within a suit” was a real asset for flying over any water. The
set of rubber lungs could be automatically inflated by the simple pull
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of a lever. The resulting buoyancy of the lungs would keep a man’s
head above water for hours. Eagle continted to manufacture for the
air services. One type of parachute in production was a training out-
fit for the U. S. Marine Corps Paramarines. It consisted of a 28-ft.
canopy packed in a back pack, and a 24-ft. canopy in an emergency
chest pack. The back pack could be opened either automatically by a
static line attached to the plane or manually by a rip cord assembly.

The Eastman Kodak Company, Rochester, N. Y., introduced its
Matte Transfer Paper to supplant Eastman Matte Transfer Film in
the reproduction of drawings and templates. Matte Transfer Paper
could be laminated to metal or plywood, forming a sensitized plate to
which accurate drawings were transferred by various photographic
methods. By this method, templates that formerly required several
weeks to lay out were being reproduced in a matter of minutes. With
the photographic method of template reproduction, the time between
the completion of engineering drawings for a new plane and the test
flight of that plane was reduced two to four months. Another out-
standing advantage was reduction in template cost. Kodak’s new rare-
element glass was being used for aerial lenses supplied to the Army
Air Forces. Made of tantalum, tungsten and lanthanm‘n,.the rare-
element glass was the first basic discovery in optical glass since 188§.
It had a much higher refractive index than previously ayallable opti-
cal glass. The result was a lens giving greater speed without loss of
definition and covering power. Eastman continued to supply many
types of film, paper and chemicals for aerial photography. )

Eaton Manufacturing Company, Cleveland, O., put into operation
or had under construction new buildings and additions to its 12 plants
which would provide a 50 per cent increase in floor space. Approxi-
mately half of these expanded facilities was allocated to the increased
Production of sodium-cooled valves, a product developed by Eaton’s
Wilcox-Rich Division, and the remainder to propeller shafts, crank-
shafts and a variety of smaller aircraft engine parts.

_ Eclipse Aviation Division of Bendix Aviation Corporation, Ben-
dix, N. J., continued through increased subcontracting of products
and improved production facilities to increase materially its output of
vital aviation accessories for warplanes. Eclipse engineers continued
to refine numerous aviation accessories, making them more adapta.ble
to mass production methods and at the same time incorporating
changes to increase performance. New accessories inc':luded se_veral
new types of starting equipment, the most important being a radically
new lightweight aircraft engine starter designed around the proven
features of both inertia and direct cranking starters, and_ capz}_ble of
delivering ample starting torque to the largest aircraft engines in pro-
duction or contemplated. A lightweight, compact hand inertia starter
incorporating a newly designed hand cranking attachment, which
greatly added to the flexibility of application, was developed. Several
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modifications of combinatio.n inertia and direct cranking electric start-
ers were placed in production. Refinements, including simplification
of design on standard production combustion starters was carried on

and resulted in increased production. In addition considerable devel- -

opment work was done on a combustion starter incorporating an inte-
grally mounted multiple breech. Corfsiderable hydraulic development
and research work was carried on to keep pace with, and anticipate
the requirements of the industry. Gerotor mechanisms were rede-
signed and placed in quantity production. Several 1,000 P.S.I. engine
driven spur gear pumps successfully passed endurance and cold test
requirements, followed by volume production. Larger spur gear
pumps to meet the increasing demand for higher hydraulic pressures
were ‘being designed and were reaching the final test stage. Piston
pumps for pressures above 1,500 P.S.I. also were under development.
Electrically operated by two solenoids, a hydraulic flow shut off valve
for high flow, low pressure applications was developed. With modifi-
cations this valve could be adapted to other flow and pressure charac-
teristics. Electric gear reduction units were improved, and new types
introduced to broaden their application to aircraft for retracting land-
ing gear, operation of wing flaps or any other function requiring high
torque characteristics. Eclipse heavy duty motors, inherently rugged
and dependable after years of development, were redesigned to obtain
compact, lightweight components with increased power and more effi-
cient operating characteristics for application to the new electric gear
reduction units. Generators and regulators also were improved and
refined. Experimental work on carbon pile regulators was carried on
to improve performance and increase capacity. A system using anti-
hunting circuits was added to carbon pile regulators on laboratory test
to eliminate hunting experienced from parallel generator operation on
auxiliary power plants where engine impulses created a large accelera-
tion, bringing instantaneous speed of the generators appreciably above
and below average speed. Research was under way to improve brushes
in order to increase efficiency at high altitudes. A complete series of
!ightweight, high speed, engine driven generators with outputs rang-
ing from 375 to 6,000 watts at speeds ranging from 2,200 to 10,000
r.p.m. were produced in ever increasing quantities. Units having
greater capacities continually were developed and tested. Develop-
ment work was completed on several types of Eclipse motor generator
sets and inverters, and they were placed in quantity production. A
low tension booster coil was designed to supply power to the magneto
primary, replacing the current type of booster coil which delivered
spark direct. Recognizing the importance of the operating valves and
control equipment in attaining most effective ice removal by the in-
flatable de-icer method, considerable work was done by Eclipse, and
many of the 1943 military warplanes were to be equipped with the
new manifold-solenoid de-icer system. Much work was done toward
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the standardization of de-icer systems into two or three basic types
for applications to all types of aircraft. A new self-contained electric
driven Roots blower and snap-action distributor combination unit was
developed for pursuit aircraft and for the empennage de-icers of large
aircraft. Much research was devoted to the development of an elec-
tronic control for use with the manifold-solenoid system to provide
completely flexible control of all phases of de-icer inflation and defla-
tion to suit the particular kind of ice encountered. Engine driven air
pumps as used for vacuum operated instruments and de-icers, ab-
sorbed considerable engineering effort, directed mainly toward sim-
plification for production and improvement of altitude performance.
Application of engine driven roots positive air pumps to cabin pres-
surizing of fighter and small bombardment type aircraft was satisfac-
tory. The inherent ruggedness of design plus the simplicity of the con-
trol of airflow on both single and multi-stage types has met with favor
in the industry. Multi-speed as well as multi-stage models, either
direct engine driven or electrically driven, were available. Experi-
mental units for pressurized altitude suits, pressprized ignition sys-
tems and de-icer operation were under test. High output variable
speed centrifugal blowers complete with controls were .developed for
cabin supercharging of large aircraft. Some types were in production.
With the trend toward the use of straight alcohol in place of an
alcohol-glycerine mixture for the anti-icing of propellers, windshields
and carburetors, a new line of anti-icer pumps was developed. These
pumps were very light in weight and of compact form. Eclipse con-
tinued to supply a complete line of automatic engine controls. Many
new problems had arisen in this field in copnectlon with new engines
and new operational problems. While cons¥der‘able work was done on
electrical controls, and there were some indications of a trend towards
such controls, the hydraulic type regulator had many merits difficult to
duplicate electrically. ) o

Edo Aircraft Corporation, College Point, N. Y., specialists in the
manufacture of seaplane floats for airplanes of all sizes was awarded
the ‘Army-Navy E for manufacturing accomplishment. Edo sup-
plied float gear as standard equipment for the Army, Navy, Marine
Corps and Coast Guard, as well as for other air forces. The Edo
semi-monocoque type of construction had proved itself under extreme
war conditions. Edo’s exclusive Navy type beaching gear materially
decreased the time required for launching land based seaplanes.
Plant facilities were increased, as was the number of employees.
Special machinery was developed to speed up production. '

Eisemann Corporation, New York, produced its model LA air-
craft magneto for 2, 4, § and 6 cyl. engines. It had a. unitcast
housing with integral mounting flange, a single-piece cast magnet
rotor, self-lubricating bearings, complete sealing against entry of oil
or fiimes and simplicity of design and operation. It was of the two
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pole rotating magnet type, delivering two sparks per rotor revolution
displaced 180°, and hence was driven at one and one-half times crank-
shaft speed. It was of the jump spark distributor type, nickel elec-
trodes being employed in both the distributor rotor and the plate.
Spark timing was fixed, retarded spark for starting being obtained
by an impulse starter attached to the magneto. It was integrally radio
shielded, provisions being made on the cable holder plate for readily
adapting a radio shielding cable harness. Ventilation was provided by
large area screens, both flame and explosion proof, mounted in the
bottom of the magneto housing and the rear cover plate. It was pro-
tected, where required, from crankcase oil and oil fumes by synthetic
rubber spring type oil seal operating in conjunction with an oil slinger
mounted on the rotor shaft. The effectiveness of this construction
was proven in actual field service.

The Electric Auto-Lite Company, Toledo, O., was in production
on a number of items for use in the aircraft manufacturing industry,
including spark plugs, power, lighting and instrument wire, booster
coils, current relays, generators, stampings, molded plastics, instru-
ments and gauges, instruction plates, ignition cable, batteries, die cast-
ings and gun firing solenoids.

The Exact Weight Scale Company, Columbus, O., was in wartime
production of scales with mechanical overweight and underweight in-
dication for balancing connecting rods, pistons, propeller blades and
other moving parts. The high speed at which war planes were com-
pelled to operate required the closest weight tolerances, especially in
the manufacture of moving parts. The Shadowgraph scale, also manu-
factured by The Exact Weight Scale Company, had a shadow indi-
cation and was used for very close industrial weighing, approaching
laboratory accuracy on a production basis. It also was used for close
b-alancing of connecting rods, pistons, impregnating valves, control-
ling molded parts and the production weighing of numerous other
parts used in airplanes.

Farn}lam Manufacturing Company, BuffaJo, N. Y., brought out
new designs of spar millers in 1942. The machines which Farnham
introduced to the aircraft industry in 1940 did much to speed up pro-
duction of fighting planes. The use of milled spars increased as the
need for heavier, more maneuverable planes became apparent. Each
new sh11:'v necessitated a new spar miller design to produce the new
spar design. One of the largest manufacturers of military aircraft
built a separate spar cap factory devoted to the production of milled
spars for various types of military aircraft. All the spar machining
equipment in this plant was designed and built by Farnham. In addi-
tion to the development of spar miller designs, the company redesigned
its line of mill countersinkers. Production of the standard 36 in. and
48 in. gap machines increased, while special frame shapes were de-
signed for unusual countersinking jobs. They included a series of
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three machines to perform all the countersinking operations on the
leading edge skins for an entire wing, and also a carriage counter-
sinker for spars or other long units.

Federal Products Corporation, Providence, R. I., produced dial
indicators and dial gages, and new designs continually were being
developed to speed up production. They were used in aircraft and
other mechanical industries where the trend was to the finest toler-
ance possible. Federal caliper gages, both inside and outside, were
typical examples of this use. They were exceptionally convenient
for checking all kinds of dimensions and were adapted especially to
general shop use. Jaws of various capacities and shapes, other than
the standard jaws, were supplied. Special contacts of different shapes
and of varying degrees of hardness also were available. Patterns,
. cores, castings, forgings, plastics, dies and sheet material, were among
hundreds of products checked with these gages. Federal also pro-
duced comparators, depth gages, grinding gages, hole and bore gages,
adjustable snap gages, thickness gages and thread gages.

Felt Products Manufacturing Company, Chicago, Ill., supplied the
aircraft industry with a line of gaskets and other sealing materials
manufactured of felt, cork and other materials.

Fenwal Incorporated, Ashland, Mass., supplied its improved Ther-
moswitch, which could be used for high temperature alarm in the
cooling system of liquid-cooled engines, carburetor air intake tem-
peratures and lubricating oil temperatures, as well as a heater acces-
sory for cabin temperatures or cold weather starting. Fenwal also
developed a continuous flow fire detector for aircraft. It was a copper
conductor-wire on which insulating beads were threaded, with this
assembly enclosed in a tin alloy tube. The surface of this tube was
then copper-plated. The operating principle was that a flame applied
to this assembly would cause the tin alloy to fuse and fill the area
between the beads, thereby completing an electrical circuit between
the conductor and the copper plating on the exterior, which had not
been affected. The speed of operation installed on an engine was ob-
served at .6 sec. The tubing was installed on the engine diaphragm,
and in addition could be installed on the fire wall of the accessories
section, and electrically connected to a suitable alarm so that the pilot
could operate manually the fire extinguishing equipment.

Firestone Aviation Products Corporation, Akron, O., was manu-
facturing under subcontract wing panels, ailerons, flaps and tips. In
addition it was supplying self-sealing fuel tanks and sh_atterproof
oxygen cylinders for high altitude planes; also a wide varlety of ac-
cessories, including airplane tires, tubes, wheels, brakes, Pﬂot_and crew
seats and cushions, air sprint struts, seadrome contact lighting buoys
for day and night operations by sea-based planes, foamed lat'ex cush-
ions, pads and wirg filler, inflatable life belts, vests and pads, inflatable
rubber boats and pararafts, oxygen masks, plastic lenses, pontoons,
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possessing a low coefficient of thermal expansions. A recent develop-
ment was instrument panels for night flying printed in fluorescent
inks so they glowed when illuminated with black or invisible light.
The panels were protected by a plastic film protecting the fluorescent
lettering from grease and making them easy to clean without injury
to the markings.

The G & O Manufacturing Company, New Haven, Conn., was
in production on their line of engine cooling radiators and oil coolers
for the aircraft industry.

General Bronze Corporation, Long Island City, N. Y., operated
plants in the East and Middle West, producing a large variety of
items for the Army, Navy, Signal Corps and the Air Forces, and
also for numerous prime contractors furnishing equipment for the
- use of the armed forces of the United States and their Allies. This
firm had excellent facilities for producing non-ferrous metal cast-
ings, as well as sheet and plate fabrications and weldments. It was
awarded the Army-Navy E.

General Controls Company, Glendale, Calif., attained high operat-
i.ng efficiencies on direct current in a newly improved series of electric
valves for aircraft use. The improvement was a basic design avoiding
some of the inherent constructional features of typical solenoid valves
that rendered stationary designs unsuitable for aircraft use or on
moving or vibrating machinery. For controlling gasoline, hydraulic
oil, anti-icing fluid, cabin heating fuel, air or other gases, various
types of single-way, normally open or closed valves were made. Three-
way or four-way selectors simplified pilot supervisory control, pres-
sure and temperature problems, and reduced weight. The company
also was pioneering developments of magnetic type automatic valves
especially capable of operation in any position or offsetting the ef-
fects of vibration. :

3 General Electric Company, Inc., Schenectady, N. Y., increased
manufacturing facilities for the production of a wide variety of ac-
cessories used in aircraft. These products included motors, dyna-
motors, control devices, voltage regulators and relays, superchargers,
switches, wire, radio transmitting and receiving equipment, magnetos,
generators, instruments and Mycalex, a stone-like insulating material.
General Electric was in full time war production on aeronautical
equipment. It paid particular attention to the improvement aqd in-
creased production of turbo-superchargers, so necessary for satisfac-
tory aircraft performance at high altitude. It also increased facilities
and improved the design of armament and fire control equipment for
protection of high altitude aircraft.

General Engineering Company, Buffalo, N. Y., introduced its new
G-3000 automatic multiple riveter for mechanized riveting on a wide
variety of work including the heaviest bomber assemblies. Usually
difficult jobs such as heavy bomber spars, which once were done by
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hand, could be run through the General machine automatically. The
automatic control required only quick attachment of a template at one
or two points on the part to be riveted. Two riveting heads could be
operated individually or together. It could place rivets running par-
allel to the axis of motion, at an angle or on a curve, and several
loading crews could set up assemblies in sequence while the machine
was operating. It could use any kind of rivet, including countersunk.
The saving in manpower was as high as 30 to 1.

Globe Steel Tubes Company, Milwaukee, Wis., specialized in the
manufacture of steel tubing of uniform quality produced under labo-
ratory control.

The B. F. Goodrich Company, Akron, O., continued to step up
production of aeronautical supplies for military needs with the ex-
pansion of plant facilities for the production of bullet-sealing fuel
cells and de-icers. De-icers were being made in four of the company’s
plants. Other Goodrich products were tires and tubes, brake ex-
pander-tubes, bullet-sealing hose, life rafts, oxygen equipment, and
hundreds of sponge, molded and extruded items. Adaptation of syn-
thetic rubber in the manufacture of many of these items was con-
tinued with outstanding success. Development of non-skid treads for
the smooth contour tires on fast military aircraft was an important
contribution, and an improved tread design for transport planes
proved successful in operation. Early tests of a new snow and ice tire
indicated excellent performance. Incidentally, this product was one
of the first tested on the B. F. Goodrich plane, a Howard Special.
New high pressure tail wheel tires were developed to meet special
Navy requirements, and an improved solid tailwheel tire, which dis-
sipated heat through a vented treatment of the sidewalls, was devel-
oped for use on carrier-based airplanes. Improved brake expander
- tubes were developed, capable of safely actuating brakes on large
four-motored planes, with a wide margin of safety and greatly in-
creased brake life. A major contribution in the continued improve-
ment of B. F. Goodrich de-icers for leading edges was an improved
venting that made practical a 1 5 per cent de-icer coverage on top of
the wing of the large Douglas Skymaster C-54 cargo plane. The first
all-synthetic de-icers were installed and successfully flight-tested.
Small airplanes were equipped with a new thinner de-icer, attached
Wlth_ new synthetic rubber cements, and the necessary tension then
acquired through a zipper closure, covered by a flap. Rubber cement
at.tachments had been discontinued in 1936, when the B. F. Goodrich
Rivnut was found more satisfactory for fastening de-icers to the
larger, transport-type planes. A new power tool which increased the
_speed of R}vnut installation as much as 400 per cent was developed
in cooperation with the Curtiss-Wright Corporatien and the Chicago
Pneumatic Tool Company making the tool. Improvement in the me-

chanical equipment for de-icer actuation and control resulted in wide- -
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the principle of centrifugal force for feed pressure and by regulating
the rate of feed through the use of weights, the unit permitted drilling
faster than was possible with power feed mechanism which must be
set to protect a partially dull drill. Meeting of hard spots in the mate-
rial or drilling with overly dull tools, did not break the drill.

Grimes Manufacturing Company, Urbana, O., designers and man-
ufacturers of aircraft lighting equipment, was America’s only con-
cern operating 100 per cent in this field. The company supplied all
types of standard lights for Army and Navy service; and engineered
many new special items to the requirements of aircraft manufacturers.
In 1942, Grimes was awarded the Army-Navy E for high achieve-
ment in production of war lighting material.

Hamilton Standard Propellers Division of United Aircraft Cor-
poration, East Hartford, Conn., continued to meet heavy schedules.
Manufacturing facilities were expanded by leasing and placing in full
operation a former textile mill at Norwich while early in 1943 another
mill at Darlington, at Pawtucket, R. 1., was leased for further plant
space. Added to the main plant at East Hartford and the Westerly,
R. I, plant opened in 1941, this brought to four the number of plants
and rounded out Hamilton Standard’s expansion program which
started before the emergency. In addition to its own plants, Hamilton
Standard propellers were being made by four licensees—Nash-Kel-
vinator, Lansing, Mich., Frigidaire at Dayton, O., Canadian Propel-
lers, Montreal, Canada, and Remington-Rand, Johnson City, N. Y.

As a further contribution, Hamilton Standard established a train-
ing school for enlisted personnel of Services at the Westerly plant.
Several hundred men received specialized instruction in servicing and
repair of propellers, and then went back to the field to train others and
direct the job of keeping propellers in operation under all conditions.
A *base hospital” for the salvaging of damaged propeller blades was
also set up at Westerly where thousands of blades, bent and twisted
in crack-ups of training and combat planes and bearing bullet holes as
battle scars, were straightened and repaired. Among the outstanding
developments announced by Hamilton Standard was the first flight of
an American-built dual-rotation propeller. The result of eight years
of research and study, this new propeller consisted of two three-bladed
propellers mounted on co-axial shafts—one propeller revolving clock-
wise and the other counter-clockwise. :

Harlow Aircraft Company, Alhambra, Calif., was in production
on de-icing tanks and tail subassemblies under subcontract and were
making production jigs for Lockheed, Vega and Vultee—Harlow also
was doing subcontract work on gliders for Timm Aircraft.

Harvill Corporation, formerly Harvill Aircraft Die Casting Corp.,
Los Angeles, Calif., die casting, hydraulic equipment and standard
parts manufacturers, added two new divisiens and expanded activi-
ties in die-casting. The two new divisions added were the Hydraulic
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amount of machining time normally required on pump bodies 40 per
cent. The Hydraulic Division helped to alleviate a critical bottleneck
in the aircraft industry by producing plug valves. Formerly produced
from forged stock, with a great number of hand and automatic screw
machine operations necessary, the Harvill plug valve, using a new
manufacturing technique, was produced by exclusive pressure mold
casting process which eliminated approximately 83 per cent in ma-
chine tool time, reduced by more than 50 per cent the amount of ma-
terials required and utilized 100 per cent of the raw materials. After
months of research, the Products Division of Harvill developed its
Plasti-Seat for training, pursuit and bomber aircraft. Fabricated
from non-strategic materials and using a new method of impregnat-
ing fabric with an ethyl cellulose plastic, a more efficient seat was
created, light in weight, yet exceeding all strength requirements. The
only metal portions on the Harvill Plasti-Seat were the mounting
brackets, shoulder harness and adjusting fittings. _
The Die-casting Division assisted in the preparation of a new alu-
minum alloy castings-pressure mold. This was an entirely new class
of casting which was based largely on advance techniques created by
the Harvill engineering department. The specification provided for
minimum mechanical properties in excess of any properties hereto-
fore credited to cast aluminum alloy with a minimum tensile strength
of 39,000 Ibs. per sq. in. and an elongation of 414 per cent in 2 inches.
All values heretofore obtained were exceeded and this specification
was approved by the Army Air Forces for use in structural applica-
tions. Simultaneously with that development was Harvill’s introduc-
tion of the flotation inspection process, a porosity segregation process
based on relative specific gravities.
Haskelite Manufacturing Corporation, Grand Rapids, Mich., had
- been supplying plywood to the aircraft industry continuously since its
'PfoduFts first were used in aircraft during the first world war. Con-
structions of almost any specified combination of weight, strength and
thickness, as well as choice of woods or species and different ratios
of ply thicknesses could be supplied by Haskelite engineers in any
size required. The Haskelite bonding agent was an infusible, water-
resistant phenolic resin, which on setting, produced a bond as strong
as the wood itself. Haskelite’s newest and most versatile product was
Plymo}d, a molded plywood which could be fabricated over simple
dies, either in simple or compound curvature.

Hayes Manufacturing Corporation, Grand Rapids, Mich., pro-
ducers of aircraft parts, parachutes and. dies and stampings, con-
tinued turning out outer wing panels for a military prime contractor,
and one of its three main plants was-re-equipped and devoted exclu-
sively to this production. In its stamping division, Hayes switched to
the production of structural parts for planes, such as ribs and fairings.
Hayes was one of the six largest producers of parachutes. At the
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same time the company had increased manyfold its production of a
shell section for Navy torpedoes.

The Hewitt Rubber Corporation, Buffalo, N. Y., was in produc-
tion on self-sealing fuel tanks and machine gun heater hose. The
bullet-sealing tanks were both flexible and rigid types, and were manu-
factured by assembly line methods. The machine gun heater hose was
made up primarily of heat resistant asbestos fabric.

Hyland Machine Company, Dayton, O., was in production on
parts for the aircraft industry, including special clips and clamps,
various types of manual control assemblies, fork ends, rod ends forged
and milled from bar, screw machine and turret lathe products and
small stampings.

Industrial Sound Control, formerly the Homestead Insulation
Company, Hartford, Conn., engineers and contractors for heat, cold
and sound insulation, utilized Soundstone acoustical stone cast in
blocks or slabs in treating test cells at the plants of numerous air-
craft engine manufacturers. Because of the noises developed during
full throttle test of powerful engines and propellers, the noise level
m an untreated structure goes as high as 165 decibels. By treating
the stacks or flues in the test houses, the firm was able to reduce this
noise level to below 100 decibels. The company completed installa-
tions at the Pratt and Whitney, Wright Aeronautical, Ranger, Jacobs
and Lycoming plants. '

Intercontinent Aircraft Corporation, Miami, Fla., a wholly owned
subsidiary of Consolidated Vultee Aircraft Corporation, was in full
Production on inner-wing sections for the Vengeance dive bomber.
Pz.n-t of the necessary flight equipment was installed in the completed
wing sections before these were shipped to the Consolidated Vultee
Plant in Nashville, Tenn. Intercontinent also was producing nose
cowls, rudders and stabilizers for the Vought Corsair as well as tail
sections for Stinson. :

International Flare-Signal Division of the Kilgore Manufacturing

Company, Tipp City, O., made major additions to its production fa-
cilities during 1942 to meet the increased volume of orders from the
United States and foreign governments for flares, signals and other
military pyrotechnics. On September 22, 1942, it was awarded the
Army-Navy E for outstanding achievement in war production.
. L Jacoel Cable Splicing Equipment Company, Inc., Buffalo, N. Y,
Increased production 60 per cent, and developed its No. 9 splicing ma-
chine, bench type, with a capacity of % in. diam. of cable. It swe‘_i‘gh“edl
80 Ibs., and was provided with a pair of adjustable jaws to accommo-
date various sizes of thimbles or bushings. The company also devel-
oped its type I splicing kit with a capacity of % in. to %¢ in. in
diam. of cable. The kit consisted of the standard Jacoel production
type splicer and carried all necessary hand tools.

Jefferson-Travis Radio Manufacturing Corporation, New York,
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specialized in two-way radio communication equipment for mobile
service by means of portable units, as well as on ships, vehicles and
airplanes. The Fonda Recorder was a Jefferson-Trayis product. It
recorded on continuous cellophane strips that made possible the re-
cording of music or voices for 8 or more hours. Because of this
special feature it was widely used in aviation.

Jessop Steel Company, Washington, Pa., enlarged its plant facili-
ties and increased production of specialty steels for the aircraft indus-
try, including featured tool and die steels for machining and forming
body and engine parts, also high speed steels, carbon tool steels, high
carbon-high chromium die steels, hot work steels and special alloy
steels, also stainless steels and irons, propeller blade steel and airplane
armor plate.
~ Jowein Inc. Aircraft Division, Jamaica, N. Y., carried on experi-
mental and development work and prepared for production of sub-
contract parts for Navy aircraft. The company increased production
of fuel oil and hydraulic strainers, filters and screens, torpedo director
stowage containers and other accessories for Navy warplanes.

Joyce Aviation, Inc., Chicago, Ill., through its Airchox Company
division, was in full-out war production on parachute harness fittings,
the “hardware” on which a pilot’s life depends when he has to bale
out. The Joyce engineers in collaboration with the Air Forces Mate-
riel Command at Wright Field developed a new line of harness fit-
tings, with the help of experts from the Youngstown Sheet & Tube
Company. Coining replaced the forging method of peacetime pro-
duction, largely because it could be done with available personnel.
The company perfected a method of deep drawing of heavy sections
of cold 4130 steel sheet and bar stock in thicknesses up to three-
fourths of an inch.

Justrite Manufacturing Company, Chicago, Ill., produced its line
of safety cans for storage and handling of explosive and inflammable
liquids; also a twin-bulb electric lantern providing a forward beam
of 634 candle power, plus light to the sides.

Kellogg Switchboard & Supply Company, Chicago, Ill., supplied
communications equipment, including small capacitors for aircraft
radio receivers and transmitters and complete telephone crash alarm
systems for installation at airports and ground stations. Typical of the
advanced types of communication equipment which are manufactured
by Kellogg was the throat microphone. This unit, consisting of a
-pair. of small, compact microphones fitted snugly against the throat,
transmitted words directly from the vocal cords. Air-borne noises
like the roar of engines and the racket of machine gun and cannon
fire were kept out of the microphone. The voice alone went through,
clear and ungarbled. In addition, this type of microphone left the
operator’s hands free for other tasks—especially important in the case
of single-seat combat planes, where one man had to handle all the

.
===
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work—flying, navigating, operating the radio and firing. Hand mi-
crophones, used mainly by the air forces in planes and ground stations,
as well as palm-type microphones also were made in large quantities.
Head and chest sets (transmitter and receiver units) for connecting
into radio and telephone systems; special aviation headset receivers
with soft rubber “ear-muffs,” jack boxes and volume control boxes
for use with aircraft interphone equipment and other purposes; rub-
ber covered cords with attached jacks and plugs; multi-contact plugs
and sockets used in aircraft radio equipment and band switches were
among the Kellogg products. Communication equipment for ground
use by aviation units of the Services included manual and relay oper-
ated crash alarm telephone systems for use at airports. They made it
. possible to report accidents from stations located at various parts of
a flying field to other stations simuitaneously, including the fire de-
partment, control tower, central office, hospital and medical center.

Kent-Moore Organization, Detroit, Mich., for 22 years service
engineers to the automotive industry, was specializing in the design
and manufacture of special tools for aircraft maintenance and repair
as an aid in ground crew training. Among the special tools were the
crankshaft turning and aligning wrench, which provided a means for
Totating the engine crankshaft with propellers removed, and the pro-
peller low pitch setting gauge to set the blades to low pitch position
before installing the power unit.

Walter Kidde & Company, New York, developed and placed in
Production several new compressed gas safety devices, vastly increased
output of equipment already in production, expanded plant facilities
10 20 times their former size, put 16 times as many employees on the
Payroll, and speeded up individual manufacturing and assembly oper-
ations from 25 to 400 per cent through institution of a work simplifi-
cation program. Among the new products were a light weight, shat-
terproof oxygen and carbon dioxide cylinder; an oxygen recharging
pump for use at advanced field bases where water and power lines

‘are not available; a small inflation cylinder for parachute rafts; a
Water sensitive device which automatically expelled and inflated the
raft stowed in a special compartment on carrier based planes; a pen-
dulum device that automatically set off a plane’s fire extinguishing
System in the event of a crash; a carbon dioxide power actuation
System which acted as an emergency source of power when the hy-
draulic system operating bomb bay doors, retractable landing gear, or
brak'es was damaged ; and a carbon dioxide flooding system for ex-
plos1.on proofing wing and fuselage spaces around gasoline tanks.
Equipment already in production on which the output was increased
v?.stly included small portable carbon dioxide fire extinguishers for
aircraft cabins ; built-in carbon dioxide fire extinguishing systems for
protecting engine spaces, a vapor dilution system for auxiliary gas
tanks; 2,000 Ib. capacity carbon dioxide crash trucks for flying fields
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and air bases; and inflation equipment ranging all the way from tiny
carbon dioxide bullets for inflating ‘“Mae West” life vests to cylin-
ders containing three or more pounds of compressed gas used for
rubber life-rafts, and water wings and ‘flotation bags large enough to
support an entire plane. Among the many feats accomplished by
Kidde-made equipment during the year was the inflation of the life-
rafts to which Harold Dixon, Ensign Gay and the Rickenbacker party
owed their lives. The expansion program required to meet this vast
increase in production involved the construction of several new fac-
tories, including a blackout assembly plant built almost entirely of
noncritical materials ; and the training of several thousand new work-
ers, including many women.

The Koehler Aircraft Products Company, Dayton, O., manufac-
tured aircraft fuel and oil valves and special items for aircraft, in-
cluding solenoid valves, oil drain valves, fuel selector valves and
strainers. '

Kold-Hold Manufacturing Company, Lansing, Mich., which con-
verted entirely to war work, expanded its facilities several times in’
1942, manufacturing thermal, sub-zero and stratosphere processing
and testing machines. New products included: “Hi-Low” machines
for testing aircraft instruments, batteries, wires, metals and various
devices over wide temperature ranges ; stratosphere chambers for test-
ing aircraft instruments, accessories and parts, as well as all materials
which go into plarie construction and equipment; hot and cold bath
units for rapid-aging of heat-treated parts, expansion fits and tem-
perature processing of sub-assemblies; rivet storage machines both
station and centrally located types, for aluminum alloy rivets; all:l-
minum sheet coolers for protection of aluminum 243-T sheets in
much the same manner as the rivets noted above; walk-in chambers
to accommodate personnel when required, in the sub-zero testing of
larger units, engines, compressors and radios.

Kollsman Instrument Division of Square D Company, Elmhurst,
New York, expanded manufacturing facilities more than 400 per cent,
keeping its place as one of the largest manufacturers of aircraft in-
struments in the country, and also expanding into the optical field
with the manufacture of drift sights and binoculars. Several new
developments in aircraft instruments were made during the year,
among them a sensitive air speed indicator with a range of 700 m.p.h.
with a complete rotation of the pointer for each 100 m.p.h. and hun-
dreds indicated on a sub-dial. Most outstanding perhaps was a three-
in-one combination of dual tachometer and synchroscope‘in one in-
strument, with the consequent siniplification of indication and saving
in instrument board space. i

Krembs and Company, Chicago; IlL., was in production on 89 dif-
ferent kinds of fluxes for welding, silver soldefing and brazing, each
especially designed for a specific metal joining job.
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commercial planes of high horsepower. In production at the Linden
plant was the Model 30C-2 unit, which comprised a 2-cyl. horizon-
tally opposed 15 h.p. aircooled engine operating a 5 KW generator.
Completely enclosed and sound-proofed, it provided DC current for
the 24-volt aircraft electrical system. Operation could be controlled
remotely without need for continual attention from the crew or
flight engineer. Control of r.p.m. was maintained by a governor
restricting engine speed to within the full load and no load range.
By use of an altitude carburetor loads up to 3 KW could be applied
at the rated altitude of 20,000 ft. Standard instruments for recording
of oil temperatures and pressures, fuel pressure and cylinder head
temperatures also were provided to facilitate remote operation.

Lea Manufacturing Company, Waterbury, Conn., supplied the in-
dustry with a flexible burring method enabling the operator to perform
both internal and external burring operations with greater precision
and greater speed, with consequent reductions in rejections and costs.
It consisted of a dry, flexible abrasive cutting head on moving vehicles
of all types, including polishing wheels, loose buffs, sewed buffs,
string brushes, felt wheels, bobs and cones, and maintained by peri-
gdic applications from a bar of patented greaseless compound. Abil-
ity of an abrading medium set up in this manner to get into inacces-
sible places and around sharp corners without destroying tolerances
and without transferring any dirt or grease to the working surface,
made the procedure important. By constant renewal of the cutting
head without stopping power, the operator was able to continue hour
after hour uninterrupted by changing wheels.

The Leece-Neville Company, Cleveland, O., was producing for
airgraft use, engine-driven, voltage regulated electric generators and
their companion control units in 12 volts with capacities of 15, 25,
50 and 100 amperes, and in 24 volts with capacities of 25, 50 and 100
amperes. An engine driven, high-speed 24 volt, 200 ampere gener-
ator was deve_loped, and a new and unique voltage regulator employ-
ng a new principle was developed for this generator. Lee