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fully as integrated. The ground commander and the air commander
lived side by side in the same camp, ate together at the same mess.
planned and operated on equal terms in the closest possible manner.
They both knew that only the long reach of air power could achieve
a lightning triumph in Tunisia. The Tunisian campaign became
another lucid demonstration of the soundness of having an airman
run the air war while a soldier runs the ground war, but always work-
ing together.

“The battle for the Mareth positions began with an air blitz on
enemy airdromes, Prior to the attack of the British Eighth Army, our
entire air force concentrated on those airdromes. After the strength
of the German air force had been reduced materially. our northern
and central air units operated exclusively against the Luftwaffe, re-
lieving the Western Desert Air Force and the Eighth Army of any
concern over German air opposition. This left the Western Desert
Air Force free to employ hundreds of bombers and fighter bombers
to search out enemy concentrations and to operate with great effec-
tiveness immediately in front of the ground units of the Eighth Army.
At the crisis of the battle in front of EIl Hamma, our tankbusters
were thrown in; the enemy broke and retreated. In this operation,
the 146th Panzer Grenadiers Division was caught moving on a road
and put out of commission by air attack.

“After a short pause, the Eighth Army attacked at Wadi Akarit.
Again the air units in the north and center were concentrated on the
German air establishments, and once more our Western Desert Air
Force was free to work at maximum intensity on the German forces
deployed around Wadi Akarit. Again the enemy retreated, this time
more quickly than was expected, to a semi-circle from Bizerte to
Enfidaville. At this point, it was the turn of the Western Desert Air
Force to draw away what was left of enemy air power while the
Tactical Bomber Force lent its strength to the attack by the First
Army and the 2nd U. S. Corps.

“The battle for the capture of German forces in Tunisia began
not on April 22, 1943, when the ground forces pushed off, but four
days before when we sent go night bombers against the German air-
dromes. We had guaranteed to reduce the Luftwaffe to relative im-
potence by the dawn of the 22nd, and we did. In two days we de-
stroyed 112 German airplanes. The spectacular destruction of the 20
MT-323 six-engine transports on the 22nd was part of our plan to
knock the Luftwaffe down and to keep it down during the period of
the ground movement forward. Those ME-323’s were carrying the
equivalent of a German regiment into Tunisia.

“But spectacular actions of this sort were not as decisive as the
steady weight of air attack that the Tactical Air Force was turning
on the enemy troops in front of the First Army. From the 2znd on,
we had free fighter squadrons sitting over the German airdromes,
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daring the Nauzis to take the air. When they finally did come up, they
were knocked down by a small proportion of our fighters. The great
balance of our force was then sweeping a path for the main ground
effort.

“The weight of daily attack during this period was heavier than
any air force had ever delivered in collaboration with an attacking
army. On May 6. during the final drive from Medjez el Bab to Tunis.
we flew 2,140 sorties, the great majority of which were bomber, fight-
er-bomber or strafing missions on a 6,000-yard iront. We blasted a
channel from Medjez el Bab to Tunis.

“The precision and effectiveness of our bombing became dra-
matically evident as our ground forces moved into Ferryville, Bizerte
and Tunis. The entire town and port of Bizerte had been filled with
(German establishments. and our planes went into attack with the
intention of blotting it off the map. General Kuter's automobile en-
tered the town on May gth, and he drove around for over an hour
without coming across a single inhabitant. In that time, he could not
find a single building. however small, that had been left unscathed.”

Allied control of the air over North Africa shortened the cam-
paign which cost the Axis everything they had on that continent. It
was control of the air which helped our ground forces and which
kept enemy aviation away from our armies. The reason that the
Axis did not put more air power into the campaign was that they
did not have it to spare.

To complete the conquest of that part of the Mediterranean, Allied
air forces reduced all resistance in Pantelleria. which the Italians had
fancied as their Gibralter. Sicily with her 23 airfields in enemy hands
received so much Allied bombing for more than a week preceding the
invasion on July 10. 1943, that the enemy’s supply lines were shat-
tered and he was forced to move most of his air squadrons to the
ltalian mainland. Within three weeks after our invasion not an
enemy plane was left in Sicily. That was due to Allied control of the
air.

It was the continuous bombing of all enemy lines for several weeks
that forced Italy to get out of the war on September 3, 1943. When
the Germans attempted to hold on in Italy, they too were subjected
to terrific punishment prior to the Allied landing at Salerno, just
below Naples. General Arnold described these operations in his
report: “"\With the date of our landing at Salerno set, our air force
swept forward with its full power. Our first objective was to disrupt
the enemy's flow of supplies and reinforcements, and to isolate Ger-
man divisions by dislocating the entire rail and communications
system. To this end, we raked Italy from the toe to the Brenner Pass,
flying 4.419 sorties and dropping 6,230 tons of bombs between Au-
gust 17 and September 6, 1g43. The damage we inflicted on key rail-
road junctions, rolling stock and repair facilities is still crippling Nazi
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There was plenty of the earth’s surface available for a many-
pronged campaign against the Japanese by all the Allies attacking
" from land and sea. Japan still controlled an area equal to about four
times that of the United States. Like Germany. Japan had her inner
fortress; and also like Germany. that inner fortress was exceedingly
vulnerable to air attack.

Germany offered a tragic example of the futility of trying to pro-
tect a country from strong air attack as the Allied bombing program
gained in numerical strength and deadly effectiveness late in 1943.
The British R.A.F. increased the number of planes used on each
night attack against German centers. and destroyed most of the war
industries in several of the largest cities, including Berlin. Our Army
Air Forces were built up to astonishing strength in Britain, following
the Allied announcement that invasion of Western Europe was being
prepared.

In some respects our air forces there were as numerically strong
as Britain’s; and they were proving as destructive to the Germans.
Our Army Air Forces and the R.A.F. were organized into two closely
integrated Allied air forces, one strategic and the other tactical. Dur-
ing February and March, 1944. the strategic hombing of important
German industrial centers grew in weight and results, with thousands
of tons of explosives being dropped in a single attack.

Berlin, incidentally, was practically in ruins by the middle of
March, as were many other German cities. The R.A.F. squadrons
carried on their long-range attacks at night. doing pattern bombing
over chosen areas, while our bombers continued their davlight pre-
cision attacks against choice targets. Our daylight raids on Berlin ob-
literated the industries and other important war facilities that the
R.A.F. had missed. In March, 1944, the R.A.T". dropped its first six
ton bombs on installations in German-held IZurope—probably a token
of things to come.

There were different viewpoints as to the actual results of the
frightful bombing of Germany. Some held that if the Germans were
to receive enough destruction by way of the air, they would capitulate
without a surface invasion. Others were convinced that while Ger-
man industry was being weakened and that constant destruction of
her airplane factories might destroy the power of her air forces, still
there was too much in Germany that would escape bombing, and that
would let her fight on.

The continuous bombing of German installations in Western
Europe on the invasion coast would make invasion easier and much
less costly to the Allies, all agreed.

General Arnold in his report explained the Allied policy that
dictated the air campaign against Germany and the strategy which
it involved. He stated in part: “To destroy the will to fight is one of
the secondary objectives of our air offensive against Germany. We
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CHAPTER 11
THE AMERICAN RECORD

3- S this is written early in April. 1944. absolute control of the

air over all fronts, so essential to early victory, is being se-

cured for the Allies by our predominantly superior technical
progress in flying equipment. our vastly increased production of stra-
tegically important combat airplanes and the superb training and
fighting qualities of our airmen.

The United States now has in service more than ;3 different
models of military aircraft ranging from trainers to the most devas-
tating combat planes seen in action thus far during the war. \We have
under test other planes which promise to keep us ahead of our enemies
in aM kinds of air warfare over all fronts. We now have in service at
least five different models of fighter planes with speeds over 400 miles
an hour. England has three. Germany has two. Japan has none.
Our Lockheed Lightning, Republic Thunderbolt., Grumman Hellcat,
Vought Corsair. North American Mustang and the British Spitfire
have outfought both German and Jap under all conditions. Our Bell
Airacobra and Curtiss Warhawk have been effective in the particu-
lar kind of fighting for which they were designed. Russia, which has
recetved nearly half of our Airacobra output, has used it to hold the
Germans at bay in the air while smashing their tanks and routing
them on the ground the length of the eastern front. Our Warhawks in
the Asiatic theater have been wholly destructive to the Taps.

The Qﬁ‘ice of War Information late in 1943 used its official sources
to compile a comparative record of American aircraft in combat. It
reported : “The Lockheed Lightning has met and defeated the latest
versions of (_}ermany’s two best fighters, th_e Focke-Wulf 190 and the
Messerschmitt 109. as well as the Jap Mitsubishi 00 Zero and the
so-called Superzeros, o0MK2, type o1 and the latest ty -

) ! vpe 03. The Re-
public Thunderbolt has proved itself superior to the best German

fighters, especially at high altitude. The Navy Vought Corsair and

Grumman Hellcat are far superior to anything the Japs have to offer

so far. Both are in the 400 miles an hour class and have high per-
formance. The latest and best of the Jap fighterseis the Mitsubgishipo
latest version of the Zero. It has some armor protection for the ilg{t
and more firepower. But it is definitely inferior to the Corsair ané) the
Hellcat in both safety and performance.”

Within a few months after that OWTI report, the new North |
American Mustang and the Lightning were escorting our bombers on
long-range daylight attacks against Berlin and other German cities.
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landing hazards on icy airport runways. Under such conditions the
brakes on airplanes equipped with conventional rubber tires are use-
less. Heavy fast-landing airplanes would roll indefinitely on icy sur-
faces were it not for special tires with internally molded or detach-
able cleats which dig into the ice and allow brakes to be applied effec-
tively. These devices permit our military aircraft to complete their
missions under positive control, and prevent costly ground accidents
which would take them out of action.

There has been material improvement of propeller thrust in take-
off, in climb, and in high speed, and also in the effectiveness of the
propeller in assisting in cooling the engine. This has come through im-
provement in the blade profile as a result of high speed wind tunnel
studies and also through improvement of the blade shape, including
the use of cuffs near the propeller hub. The net propulsive efficiency
of propellers has been increased about 10 per cent.

In addition to numerous technical refinements in conventional pro-
pellers, the last year witnessed wide application of four-blade
types to military airplanes. This revival of an early arrangement was
necessitated by increased power of engines in existing airplane models.
Rather than to increase the propeller diameter to absorb the in-
creased power—a change which would require landing gear redesign
~—the fourth blade has been added. Contrarotating propellers which
provide a means for additional power increases are coming into use.
This type reduces the effect of engine torque. and permits more effec-
tive control under all conditions. The contrarotating propeller which
in its present form consists of two three-blade propellers mounted co-
axially only a few inches apart has been proven experimentally and
soon will appear on powerful new production fighter models.

The last year has witnessed many remarkable innovations in the
field of aircraft armament. Qutstanding was the installation of a
75-mm. cannon in medium bomber models. After successful results
were realized from an experimental installation in the field. a modifi-
cation of the North American B-25 Mitchell bomber, incorporating
this installation, was placed in production as an aerial destroyer of
light naval units as well as tanks and artillery positions. It is especially
deadly when used on low level strafing and bombing missions against
enemy airfields and industrial targets.

Further improvements in power operated gun turrets were made
during the year with some units carrying four .50 cal. machine guns.
Remote control turrets are now coming into use incorporating intfi-
cate and efficient compensating sights. This development permits
cleaner airplane design with gun installations arranged to permit the
most complete protection. New multi-engine bomber models with
this type of armament should be almost invulnerable to air attack.

Material substitution is a conservation measure familiar to 2ll
industries in time of war. Modern aircraft incorporate innumerable
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shields, ammunition boxes, gun turrets. engine parts. antenna masts.
jettison tanks, speed indicators., bomb racks. miscellaneous fittings,
fairings, doors and wing and tail parts.

The uses to which new developments in radio have been put in
military aviation will form an astounding chapter of the history of this
war after official secrecy has been removed. Navigational instruments
have contributed much to our efficient long-range operations. The
flux-gate compass, with its remarkable accuracy regardless of a

plane’s position with respect to the magnetic pole, permits accurate .

navigation under all conditions. Scores of other new devices permit
dependable communication between planes and between planes and
ground stations or ships.

A spectacular development was revealed by the joint U. S. Army
Air Forces and British R. A. F. announcement of the first practical
application of jet propulsion. Although Axis powers have been work-
ing on many variations of jet and rocket propelled aircraft, it has
remained for Anglo-American ingenuity to solve the numerous me-
chanical complexities which have prevented earlier realization of the
inherent advantages of jet propulsion. The British designed power
unit was perfected and produced in this country for installation in a,
specially developed Dell military airplane through the close coopera-
tion of scientists, engineers and production experts. The successful
experiments were revealed early in 1944 with the announcement that
the craft was being placed in immediate production for the armed
forces of the United Nations.

The jet-propelled Bell fighter. according to an Army Air Forces
statement on February 25. 1944, had two General Electric jet
propulsion type engines, and of course no propellers. It had a high
speed and a high ceiling, and was heavilv armed and armored. Free-
dom from vibration and simplification of the pilot's controls were
important characteristics. ‘

Of more immediate interest, because it promised to contribute
quickly to our absolute control of the air, was the new Boeing B-29
long-range Superfortress, with four 2.200 horsepower Wright Cv-
clone engines and Hamilton-Standard four-blade propellers, the most
powerful flying machine ever placed in production. The Superfortress
was capable of longer range, carried much heavier bomb loads and
possessed greater defensive armor and more armament than any
bomber as yet in service. Squadrons of these Superfortresses were
to be in the air against the enemy on several fronts hefore the end
of 1944. /

Development of our wartime transport service was one of the
most important contributions to control of the air, because it provided
speedy transportation of personnel, munitions and other supplies to
distant bases on all fronts. Establishment of our military airways
throughout the world also permitted the fast delivery of aircraft,
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the air forces of the world and through its strength is beginning to
impose the will for victory of the American people on their enemies
wherever found.”

The U. S. Army Eighth Air Force, based in the United Kingdom,
had cooperated with the British R. A. F. in waging a ceaseless cam-
paign of destruction against key centers iu Germany and German in-
stallations elsewhere in North Iturope. The Eighth Domber Comi-
mand had won high honors in the severest kind of test—that of day-
light precision bombing against the most vicious defense that the Ger-
mans could offer with both fighter opposition and anti-aircraft fire
from the ground. The R. A. F. carried out its principal attacks at
night, with remarkable success and relatively light losses. Our Eighth
Bomber Command had encountered great difficulty in the early stages
of the campaign. It had made 23 davlight assaults on the Germans,
in 1942, but with the diversion of a large part of its force to North
Africa late in the year, its efforts became relatively light. With lim-
ited equipment and barely 100 combat crews available. losses stood
out sharply, and replacements were slow in arriving. Two attacks
around New Year's Day, one costing us six heavy bombers and the
other seven, registered a 10 per cent loss. This was too high. The
R. A. F. meanwhile was spreading ruin throughout North urope.
and there was much talk about throwmg in our forces with the R. A. F.
night bombing program. It was a critical period for the American
daylight precision program for which all our equipment and training
had been developed especially.

The question became an important item for discussion during the
conferences of the Allied Chiefs of Staff in Casablanca in January,
1943. One of the officers attending the conference was Lt. Gen. Ira
C. Eaker, chief of the Eighth Bomber Command from the beginning.
and also commander of the I.ighth Air Force in Britain after its origi-
nal commander, Lt. Gen. Carl Spaatz. had gone to Africa to lead our
air forces in that campaign. Laker answered al| questions on the
scope of his operations to date, and then presented seven reasons for
continuing daylight attacks. (1) Day bombing permitted destruction
of relatively small targets like individual plants and factories that
could not be seen or hit at night. Some of these were of vital impor-
tance to Germany's war effort. (2) Day bombing, being much more
accurate than night bombing, meant that a smaller force could destroy
a given target. When sufficient equipment was available, simultaneous
attacks could be made on several targets, splitting enemy defenses and
reducing losses. (3) Day bombing, or the threat of it,- together with
night bombing by the R. A. F.. harassed the enemy 24 hours a day,
with the consequent loss of manhours in production. (4) Day bomb-
ing would reduce airfield, airspace and communications congestion in
the United Kingdom. (5) American combat crews were not equipped
or trained for the totally different technique of night bombing. (6)
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armed resistance is fatally weakened.” There was little doubt that
this meant the indispensable preparation for invasion operations on
the Continent. the so-called second front. It also settled two things—
the Iighth would get its heavy bombers. and they would be used for
daylight bombing. As a British Air Ministry spokesman put it,
" Round-the-clock bombing is the aim. \We are not doing as much
daylight bombing as we would like, and we welcome every Fortress
and liberator that the United States can send to help us on that
round-the-clock program.”

As the British built up their strength of heavy I.ancaster and
Halifax bombers and an increasing number of aircrews were turned
out in Dritain and the British Commonwealth Air Training Program
in Canada, the tempo of R. A. F. night assaults was stepped up. Six.
seven, cight hundred heavy hombers over a target. then two or more
targets: 1,500, 2,000, 2,500 tons of bombs, with ever increasing in-
tensity, ranging from an average of 30 tons a minute in the spring of
[1943. to 50-60 in the summer—such as on Hamburg : then the amaz-
ing figure of go tons a minute in the shattering attack on Drunswick
on January 14, 1944-~2.000 long tons in 23 minutes. Cologne, l<ssen.
Dusseldorf, Duisburg. Dortmund, Hamburg. Wuppertal, Kassel—
city by city Germany’s key industrial centers were being knocked out
of the war. The battle of the Ruhr, begun in March. was practically
won by September, 1943. In November, the all-out effort to wreck
Jerlin, enemy headquarters and war industrv center. was begun in
earnest, recognized as the most important single target in Germany.
3y January 31, 1944, it was estimated that over 60 per cent of Berlin
had been smashed. The German aircraft industry was completely
reorganized and the main emphasis was switched to the production of
fighter planes in an effort to ward off destruction.

Meanwhile, our Eighth Bomber Command, with 3 striking force
whose strength at the beginning of 1943 was about 15 per cent that of
the R. A. I. Bomber Command, had been hitting key- objectives of
the German war industry. During the earlv months of 1943, however,
the drive against the U-boat had top priority, and the attacks on enemy
submarine hases in the 3ay of Biscay—Brest. Lorient. Saint-Nazaire,
l.a Pallice and. Bordeaux—begun in Oictober. 1942, were stepped up.
At the same time a program of heavy attacks against the sulymarine
shipyards in northwestern Germanv was begun. The Eightlh’s first
mission into Germany proper was against Wilhelmshaven on Janu-
ary 27, 1943. Emden was next on Februarv 4. and on February 26,
another attack was made on Wilhelmshaven. On March 4 the target
was Hamm, where direct hits on the railway marshalling yards caused
extensive damage to this important communications center. A sjmi-
lar attack on Rennes followed on March 8, with good results; and on
March 18 came our mission to Vegesack. Seventy-three Fortresses
and 24 Liberators, the largest force the Fighth had been able to put
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This was a vital factor in the impending German disasters on the
Russian front. These precision attacks had demonstrated to the Ger-
man High Command that every target within range of the American
heavy bombers was in mortal danger. Flak and fighter defenses were
built up rapidly and concentrated around the most vulnerable areas.
Bremen was one of these, and despite many R. A. F. night attacks the
vital Focke-Wulf factory, one of the main units in the I'\V-190 fighter
program, had escaped damage. On April 17, over 100 Fortresses ran
the gauntlet of the fiercest fighter and flak defense vet encountered.
Damage was so extensive that the plant was abandoned, and produc-
tion shifted to Marienburg. East Prussia, about goo miles from the
Fortress nests in England. It was our most expensive mission to date,
16 Fortresses failing to return. Iinemy defense appeared to be catch-
ing up with our offense. New tactics on our part seemed to be in
order.

The month of May brought four new Fortress groups to the
United Kingdom, and more ambitious plans could now be put into
action. Itarly in May the successful attack on the Ford and (ieneral
Motors plants at Antwerp included for the first time Republic Thun-
derbolt escorting fighters. These factories were operated by the Erla
Machinwerke, one servicing MIE-109 fighters, and the other Daimler-
Benz engines. On May 14, the Eighth Bomber Command went out on
its first multiple-target operation, designed to disperse enemy defenses.
Eleven Martin Marauders slipped in at 50 feet altitude, evading Ger-
man radio detection, and dropped delayed action bombs on the gener-
ating plant at Ijmuiden, Holland ; it was their first mission, and a thor-
ough success. Half an hour later, 100 Fortresses were crossing the
North Sea heading for the big shipvards at Kiel. Enemy fighters came
up and a battle royal resulted, but the Germania yards and the
Deutsche Werke were hombed with “great destruction.” Meanwhile
50 more Fortresses streaked across the channel and heavily bombed
the important fighter field at Courtrai, damaging hangars, shops, dis-
persal areas and runways. l.ess than an hour later another force of
IFortresses, with Thunderbolts escorting. flew high over Holland, turn-
ing abruptly at Drussels. Antwerp was the target. Bombing results
were good. All that was a sample of what could be done with some 200
operational heavy bombers available.

In May, 10 of our Marauders, which went in at roof-top level.
were lost, and the decision was made to use them thereafter at medium
altitude with fighter support. During May, June and July our bomber
strength was huilt up gradually. The targets included Emden. Flens-
burg, Wilhelmshaven, Bremen and Kiel once more. On June 22, the
first American daylight penetration into the Ruhr district was made.
‘The important synthetic rubber plant at Huls was heavily damaged.
Shortly before this General FEaker had announced that the Eighth Air
Force had doubled its strength since March and would double it again
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the big new magnesium and aluminum factory at Heroya, completed
three weeks previously after two years of construction. It was com-
pletely destroyed in four minutes. The other target was the important
U-boat base at Trondheim. It was heavily damaged. On July =25,
clicking with the devastating R. A. F. attacks on Hamburg. one for-
mation smashed up the huge Blohm and Voss shipyards, which ac-
counted for nearly one-fifth of Germany’s shipbuilding production.
Other formations struck heavy blows at the Kiel shipvards and T.uft-
waffe training school and airfield at Wustrow. The next day the tar-
get was the great Continental Gummiwerke at Hannover. largest tire
factory in Germany. Hundreds of tons of bombs square in the target
area produced a tremendous explosion. and the tire shortage in Ger-
many, especially for supply trucks for the Russian and Italian fronts,
hecame more acute.

After a rest on July 27, our bomber crews were out in force again
on July 28, 29 and 30. Factories producing the IFocke-Wulf 190
single-engine fighter, an important element in the bitter air defense of
the Germans, were the principal targets; Kicl also was hit again. Our
Thunderbolt fighters with auxiliary gas tanks made round trips of
about 600 miles to meet the returning Fortress formations deep inside
(iermany, and escort them to safety. In the three days they downed
34 enemy aircraft against eight losses. The advantages of fighter
escort were great. (1) With escort all the way to short-range targets,
bombing accuracy was improved and losses held down to a minimum.
(2) Partial escort on long-range obhjectives saved the bomber’s am-
munition and the fighting energy of the gunners for that part of the
trip which they had to fly unescorted. (3) By meeting the hombers
returning to base, crippled planes could be protected. (4) Alrcrew
morale was given a terrific hoost. A skyful of Spitfires or Thunder-
holts. and toward the end of the year of Lightnings or Mustangs, was
always a welcome sight for our homber crews.

To meet the all-out Allied air offensive, all kinds of defensive tac-
tics werc employed by the enemy, including amazing concentrations
of flak, air-to-air hombing, captured and repaired Fortresses flying
along with American squadrons to observe tactics and techniques.
rocket projectiles and heavy cannon shells of 30-mm., 37-mm. and
even 40-mm. DBut our Fortresses and Liherators got through to their
targets, and without prohibitive losses.

The program to knock out German fighter aircraft factories was
of the highest importance, but the first hall of August saw heavy
attacks on other vital targets such as the synthetic oil plants at Gelsen-
kirchen and Wesseling, and a precision instrument factory at Bonn.
August 17 brought the greatest daylight air battle to date in the twin
mission against the roller bearing works at Schweinfurt and the
Messerschmitt 109 plant at Regenshurg, turning out some 200 fighters
per month. Both factories were heavily damaged, and over 300 Ger-
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bombs to locate the target. Photos indicated good concentration on
the city and in the port area. The weight of attack of the Fighth
(Strategic) Air Force had been steadily rising during the summer.
with the number of sorties and total tonnage of bombs for September
being almost double those of June. Adding the eflective work of the
Marauders, now operating under our newly formed Ninth Tactical
Air Force, the figures would be more than tripled, and at last ap-
proaching the impressive totals of the Royal Air Torce.

October saw the main body of attacks switch to important indus-
trial targets in Germany. Seven important missions were flown be-
tween October 2 and 24, bad weather preventing anything but cross
channel sweeps during the last week of the month. (n October 9. a
sensational four-pronged attack was made on the Arade aircrait fac-
tory at Anklam. the IFocke-Wulf assembly plant at Marienburg. ship-
ping and harbor installations at Gdynia and U-hoat construction vards
at Danzig, the latter involving an 1,800-mile round trip. Dombing
results were good, especially at Marienburg, described by General
Arnold as the finest precision hombing operation to date.

On Octoher 14, a large force of heavy bombers attacked for the
second time the roller and ball bearing works at Schweinfurt, 65 miles
east of Irankfurt. Over 550 tons of bombs were dropped on this
fiercely defended target, and all five of the ball hearing factories in the
town ecither were destroyed or damaged severely. Our losses were
heavy—G60 hombers—but General Arnold pointed out that the mission
“amputates a huge part of the Nazis’ ability to keep moving machinery
in operation.” The effect on front line fighting, of course, was far
from immediate. but coupled with attacks on other ball bearing plants
at Turin and in the Paris area, the ultimate effect promised disaster.

November was to see the heaviest weight of American air attacks
yet delivered, with 10 Fortress and Liberator missions against 12
targets, totaling over 3.600 sorties and over 6,000 tons of hombs. On
November 3, a submarine building yard was destroyed at Wilhelms-
haven. Synthetic oil plants at Gelsenkirchen and railroad vards at
Munster were blasted on the sth. Railroad yards at Duren and Wes-
sel were hit on the 7th. Munster was hit again on the 11th. The port
of Bremen was hit on the 13th. Molybdenum mines, needed for steel,
in Knaben and the world's largest electrolysis plant in Rjukan (both
in Norway) were battered on the 16th. The aircraft repair depots and
-an airfield at Oslo, were hit on the 18th. Our heaviest attack to date
(500 bombers, with fighter escort all the way) was made on Dremen
on the 26th, and an attack of moderate size on the 29th. On the 3oth,
machine tool and aircraft parts factories in Solingen were attacked
with good results. All through November airfields and repair and
storage depots in France were heavily pounded by Tactical Air Force
Marauders, and Thunderbolts and Lightnings used as fighter-
bombers, with a very low record of losses.
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On December 1. 1943. a much heavier attack was made on Solin-
gen. On the 11th, nearly 600 heavy bombers severely damaged ship--
yards and shipping facilities at Emden, which had assumed a new
importance with the wrecking of much of the great port of Hamburg.
On December 13. we undertook a huge triple-target mission against
Kiel. Bremen and Hamburg, all three receiving punishment. Another
exceptionally heavy attack was made on Bremen on the 16th, fol-
lowed by one nearly as heavy on the 2oth. On December 24, more
than 1,300 American planes, nearly half of them heavy bombers.
pounded the Calais area. without loss. On the 3oth. our bombers made
a very heavy attack on Ludwigshaven, dropping 1.400 tons. A mis-
sion against two important air bases near Bordeaux on the 31st was
highlyv successful. Qur air forces operating from England had dropped
33.000 tons of bombs on carefully selected targets in daylight during
1943. over half the tonnage being dropped during the last four months.
Farly in 1944, it was revealed officially that during November and
December. typical bad weather months, many of the big attacks had
been carried out successfully through an overcast by the use of newly
developed “pathfinder” techniques.

On January 1. 1944. Lt. Gen. Carl A. Spaatz arrived in Britain to
command the United States Strategic Air Forces in Europe
+ USSAFIL). This included the Eighth Air Force, under Major Gen.
James H. Doolittle, operating from nearly 100 bases in the United
Kingdom. with more than 2,000 aircraft, including Fortress and
Liberator heavy bombers. and Thunderbolt. Lightning and Mustang
fighters for long-range escort in relays. Also included was the Fif-
teenth Air Force, commanded by Maj. Gen. Nathan F. Twining.
based in Italy. The Fifteenth was administratively part of Lt. Gen.
Ira C. Eaker's Mediterranean Allied Air Forces. Eaker having been
transferred from Iingland. The strategic bombing program from
west and south was placed under the direction of the Combined Chiefs
of Staff. of which Sir Charles Portal, top specialist in the bombing of
Germany, was the Executive for Air. General Spaatz’ deputy for
operations was Major Gen. Fred Anderson. who had been bomber
commander of the Eighth: his deputy for administration was Major
Gen. Hugh Knerr, pioneer exponent of long-range precision daylight
bombing. Gen. Knerr was also commander of the Air Service Com-
mand of the Strategic Air Forces. Major Gen. Edward P. Curtis was
chief of staff.

During January, 1944. the Eighth flew over 6.000 sorties and
dropped about 12,000 tons of bombs including six heavy missions—
two against Kiel, and one against Ludw 1gshaven. Oschersleben-
Halberstadt-Brunswick, Frankfurt and Brunswick-Hannover—and
an almost constant pounding by heavy, medium and fighter-bombers
of the Pas-de-Calais invasion coast. During the first 15 days of Febru-
ary, our forces dropped over 12,000 tons of bombs on North Europe,
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dence in German political and military invincibility and generally
lowered morale.

Those notable achievements lacked the visible glamour of such suc-
cesses as the capture of territory and defeat of armies. but they never-
theless proved to be a mighty contribution to the final result. The
greatly increased Allied air effort in 1944 promised to be decisive.

Our Army Air Forces teamed with the R. A. F. in helping to
drive the Axis out of North Africa. Our Ninth Air Force, then
known as the U. S. Air Forces in the Middle East. commanded by
Major Gen. I.ewis H. Brereton, with headquarters in Cairo, had-been
cooperating with the R. A. F. Middle East (Air Chief Marshal Ted-
der) and General Montgomery’s British Eighth Army since July,
1942, \merican units consisted of a heavy bombardment group fly-
ing Liberators. beginning operations in June. 1942. a medium bomb
group of Mitchells, and a fighter group of Kittvhawks. both in action
since August, 1942. The Allied air forces practically blasted the Luft-
waffe out of the air before the break-through at El Alamein, and then
clinched the victory with an aerial chase of the Afrika Korps. neu-
tralizing Axis airfields in advance until air opposition collapsed. Ll
Alamein to El Agheila was the second phase, ending December 14.
1942 and Ll Agheila to Tripoli was the third. ending on January 23.
1043. when Gen. Montgomery announced the fall of that prize sea-
pert of Ttaly's colonial domain.

After the Allied armies landed in North Africa on November 8.
1942, the U. S. Twelfth Air Force, which had been training for some
time in England. was transferred to Africa under the command of
Major Gen. James H. Doolittle. Headquarters in Algiers were set up
later. on December 14. 1942. Lt. Gen. Carl A, Spaatz was transferred
to North Africa, ultimately to head up all American air forces in that
theater. Handicapped by lack of forward airfields and by miserable
weather, the first three months of fighting succeeding the Allied land-
ing proved indecisive. .

Following the Casablanca conference, the occupation of Tripoli,
and the bringing up of powerful units of the R. A, F. Middle East and
U. S. Ninth Air Force. now designated Western Desert Air Forces, a
complete revrganization of the entire Allied air effort in the Mediter-
ranean was effected as of February 18. 1943. Air Chief Marshal Sir
Arthur Tedder became chief of the Mediterranean Air Command,
including the Northwest \frican Air Forces, Malta Air Force and
Eastern Air Command at Cairo. This sweeping reorganization con-
tributed to the rapid success of the entire campaign by organizing the
air command on the basis of the air tasks to be accomplished, and
allotting to each air force or command the equipment required to
carry out its particular task. These tasks were (1) air defense, (2)
strategic air attack, (3) battle air attack, (4) air intelligence, (5) air-
field construction, (6) air supply and maintenance, (7) troop carrier

i
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operations, and (8) operational training activities in the theater.
The Northwest African Air Forces were commanded by L.t. Gen.
Spaatz. Air defense was the task of the Coastal Command, under Air
Vice Marshal Lloyd: Major Gen. Doolittle commanded the Strategic
Air Force, and Air Marshal Coningham had the Tactical Air LForce:
Brig. Gen. D. A. Davidson was air engincer for the NAALY: the
Northwest African Air Service Command was under Major Gen.
D. H. Dunton; Col. Ray Dunn headed the Troop Carrier Command.
Operational training and replacement of air units were carried out by
Brig. Gen. James K. Cannon'’s Northwest Africa Training Command.
With this remarkably effective organization. and the skill and daring
of the men who directed and applied it, air power plaved a decisive
part in the Allied victory in Tunisia. In addition. the valuable lessons
in cooperation between air and ground forces by Tedder, Coningham,
Montgomery and Brereton in the desert fighting were turned to rich
account in the Tunisian campaign. and as Brig. General Kuter (Con-
ingham'’s deputy) put it, provides a “pattern of victory. by which air
power, in collaboration with field armies, will defeat the enemy.” It
was significant that this whole team, Ilisenhower, Tedder, Coning-
ham, Brereton and Montgomery later were given highly responsible
assignments in the invasion of western Europe. Spaatz and Doo-
little were appointed to continue their strategic hombing operations
against German war industry.
3y mid-January 1943, the Twelfth Air IForce hegan to gain air
superiority, shooting down enemy planes at better than two to one
and inflicting heavy damage on ports, shipping. airfields and installa-
tions, trucks and supply dumps. Heavy bombers included Fortresses
and Liberators ; mediums, Mitchells and Marauders: fighter-bombers,
Warhawks, Airacobras and Lightnings, the latter also being used
widely as escort fighters, Minimum altitude bombing also had begun
to achieve definite success in this theater. By February 10, when
Montgomery’s army rolled into Tunisia, the Allies had lost 255 planes
while shooting down 625. Moreover the enemy's supply lines were
des:aroyed by Allied air and naval blockade. The greatest crisis of the
entire campaign was when Rommel, on February 18 to 20. smashed
tl}rough the Kasserine Pass. Gen. Spaatz threw in every available
alr‘plane of the Tactical and Strategic Air IForces; and attacked roads.
bridges, enemy positions, tanks, trucks and troop columns, mean-
while k.eepmg the skies clear of enemy fighters and dive bombers.
Strz}tegm bombing of the Axis supply lines from Ttaly, Sicily and the
African ports all the way to Rommel’s army complete'd the program.
The tide was tutned and it marked the beginning of the end for the
Axis in North Africa.
_ From this point on until the final collapse of the Axis in May, 1943,
Allied air and ground victories were practically uninterrupted. Stra-
tegic bombing from British bases also played a part, as war supplies
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Force, escorted by other American pilots in Spitfires. spotted over
100 enemy planes heading out of Tunis over the sea, tiying to evacu-
ate high officers and technical men. There were about 7o JU-352's
escorted by 35 fighters. In a violent 20-minute engagement, American
pilots shot down 38 transports and 16 to 18 fighters. and damaged 30
other planes. We lost nine pilots and planes. The episode illustrated
the final stages of Air Chief Marshal Tedder’s air plan in the battle
area. (1) Instead of holding down air units with particular ground
forces for “air support,” thus dissipating the total air strength in small
driblets. attack the enemy air force in the air. ¢2) Then attack his
airfields. further neutralizing his air power. (3) Isolate the battle
area by strategic bombing of enemy supply lines all the way back to
the sources, and by preventing reinforcements by land, sea or air. (4)
Attack ground objectives in low-flying light bomber and hghter-
bomber sweeps, including gun positions, supply and ammunition
dumps, trucks and troops. (5) Prevent the ¢scape of important per-
sonnel by air through constant air patrol of the isolated area. This
formula was successful largely because air and ground commanders
had equal authority while working together under a commander-in-
chief of the entire theater in the closest possible daily, almost hourly
cooperation. That was the great lesson of the North African cam-
paign. It guided Allied strategy in other theaters,

As the ground forces smashed through on their magnificent drives
for Tunis and Bizerte, the Tactical Air IForce whipped their efforts to
a frenzied climax by flying 1,200 sorties on May 5. more than 2,100 on
the 6th, and about 2,750 on May 7, as the Dritish First Army and the
American Second Corps took those key cities. Only mopping up op-
erations remained. IHowever, there was more work for our air forces.
Without delay, 400 American hombers on May 8, 1943, smashed the
entire industrial center of Palermo, Sicily. The straits of Sicily had
to be cleared, the island invaded and Italy knocked out of the war so
that the important strategic objective of the whole campaign could be
realized—Italian bases for heavy bombers to smash vital aircraft and
engine factories and other war industries in the southern and eastern
parts of Germany, and in Austria, Czechoslovakia and Poland. The
first task was to knock out Pantelleria, the Italian “Malta.” As an
advance operation, some 40 raids were carried out during April and
May, and then during the first 10 days of June the tempo was stepped
up, some 3,500 tons of bombs being dropped, 1,400 tons on June 10,
the day before the island surrendered—a unique victory primarily due
to Allied air power. Day attacks were carried out by Fortresses,
Mitchells, Marauders, R. A. F. Baltimores and Bostons, and Mus-
tang, Lightning and Warhawk fighter-bombers. Night attacks by
R. A. F. Wellingtons completed the pattern. During the final four
days enemy fighter opposition had increased, but it was ineffective
against the overwhelming Allied assaults. The Axis lost 74 planes.
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miles round trip. About 40 per cent of the oil refineries were knocked
out, a bad blow to Germany which depended on those resources for
half her oil supplies. -

The first raid of the war against German l<urope from North
African bases was made on August 13. 1943. when a strong force of
Liberators of the Ninth Air Force flew 1.200 miles cach way high
over the Mediterranean, across the mountains of Yugoslavia and the
plains of Hungary, and dropped 150 tons of high explosives on the
great Messerschmitt factory at Wiener-Neustadt, producer of some
250 ME-109s a month, wrecking the assembly plants and repair shops
of one of Germany’s most important fighter planc plants.

On August 25, our air forces made a triple-threat attack on the
important Italian cast coast marshalling vards and cluster of airfields
at Foggia. In the morning over 100 lLightnings skimmed over the
west coast of Italy and soon came over the treetops and blazed away
at scores of parked enemy planes, mostly JU-88s. Surprise was com-
plete and no enemy planes could get into the air. Then Axis gun em-
placements were knocked out, and the railroad station. trains and
trucks were hit. The round trip was well over 4oo miles. Shortly
after. Liberators from the Ninth Air Force dropped more than 6o
tons of bombs, causing heavy damage to railway yards and bridges.
The climax came when a huge formation of TFortresses, escorted by
Lightnings, dropped nearly 250 tons squarely in the target area. Five
weeks later the British Fifth Corps occupied Foggia, with its large
bomber field and a dozen satellite ﬁghtel fields. This was the prize
jewel of the entire Mediterranean campaign. and its possession makes
our air ring around Germany considerably tighter and smaller.

Preceded by several days of continuous hombing by Allied air
forces of rail lines and airfields along the entire length of the Italian
hoot, British and Canadian forces of the Llighth Army. supported by
sea and air units, attacked across the Straits of Messina and landed
on the Ttalian coast on September 3, 1943. During the next few days
heavy attacks on similar objectives were made by Mitchells, Balti-
mores, Bostons and Mustangs of the Tactical Air Force. as Fortresses
and Liberators, escorted hy Lightnings. and \Vel]mgtons all of the
Strategic Air Force, smashed communications in North Italv. The
Allied offensive in the toe of Italy, the Calabrian front, went forward
swiftly, and with the announcement of the capitulation of Italy. two
new fronts were opened on September g, 1943. DBritish forces, the
Eighth Army under Gen. Montgomery, undertook landing operations
at Taranto on the east coast, and within a few days had control of
Taranto and Brindisi harbors and a number of good airfields in that
general area. On the Naples front, the Allied Fifth Army, British-
American forces under Lt, Gen. Mark Clark, landed at Salerno. Gen.
Harold Alexander was commander of all Allied forces in Ttaly.

The air battle of Salerno had started some weeks before. Heavy
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and medium bombers had ruined airfields, pinned enemy aircraft on
the ground and shattered fighter formations which rose to meet them.
From the outset of the ground battle after the landing on September
9, the Allies maintained overwhelming control of the air. Fourteen
different types of Allied aircraft participated. More than 2,000 sorties
were flown in a single day. Under heavy German artillery fire, how-
ever, the position of our ground troops became critical, and our entire
Strategic Air Force (including units of the Ninth) was thrown into
the breach to help the Tactical Air Force. The tide was turned and
the beachhead was saved. As General Spaatz summed it up, “Never
before have bombs been employed on a battlefield with such telling
effect.” Two wecks later Naples itself was captured.

At this time the bombardment units of the Ninth Air Force were
absorbed by the Twelfth Bomber Command. On November 1, 1944,
it became the U. S. Fifteenth Air Force, headed by Major Gen. Doo-
little. General Spaatz retained the overall command of the Twelfth
and the Fifteenth. Major Gen. Brereton and some of the Ninth Air
Force headquarters staff were transferred to England where they
built up an American Tactical Air Force. :

Uniting with Air Marshal Coningham's R. A. F. Second Tactical
Air Force, the new organization became the Allied Expeditionary Air
Forces, operating under Air Chief Marshal Leigh-Mallory, General
Fisenhower's invasion air chief.

The Fifteenth was formed for the Italian campaign. and it was
announced as a strategic air force. The Twelfth Air Force, under
Major Gen. James K. Cannon. Coningham’s deputy, became a tacti-
cal air force for cooperation with Gen. Alexander’'s ground forces in
Italy.

The Fifteenth Air Force took off on November 2. 1943, on a
1,400-mile round trip attack against the Messerschmitt factories at
Wiener Neustadt. Comparison with the 2 400-mile mission against
this same objective in mid-August from bases in North Africa indi-
cated the high strategic value of our new bomber bases in Italy. The
second attack used less gasoline. More bombs were dropped. The
attack was reported as highly successful. Another attack was made on
October 24, during which heavy clouds covered the target area. Other
missions of the Fifteenth during the next few weeks included the
Turin ball-bearing works on November & and December 1; the vital
Bolzano railroad bridge on November 10: enemy airfields near
Athens, Greece, on November I 5, on Toulon, France, on the 24th:
Marseilles harbor and airfields, Bolzano and Orvietto bridges, and
Arezzo, Florence, railyards on December 2; Messerschmitt ME-410
factory at Augsburg on December 19; Rimini railyards on the 28th;
heavy attack on Reggio nell'Emilia railyards, aircraft factory and
power station, with Lightning and, for the first time in this theater,
Thunderbolt escort on January 8, 1944, and the Messerschmitt parts
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long-range strategic hombing operations against war industries in
Europe by Major General Nathan F. Twining’s Fifteenth Air Force
were under the overall direction of I.t. Gen. Spaatz as part of the
U = Strategic Air Forces in Furope USSAFE). Thus were co-
ordinated operations from south F.urope with those of the Eighth Air
Force, under Gen. Doolittle, from the United Kingdom. The all-out
Allied air offensive by which German ability to resist would be de-
stroyed was gaining momentum each week. Germany was receiving
terrinc pre-invasion punishment irom the air.

Our forces in the China-Burma-India theater had been very small
and madequately equipped in the beginning of the campaign: and
even aiter those conditions improved. there remained the great dif-
ficulty of bringing in adequate supplies from the western half of the
world. Our Army Air Forces shared in these problems from the -
beginning ; but they managed to set up a good organization: one
which was to do increasingly effective work against the Japs on the
mainland of Asia. Early in 1942. the Tenth Air Force had been or-
ganized at Patterson Ficld, O.. and on March 2. it was offcially on
active duty in India. Major Gen. Lewis H. Brereton assumed com-
mand of this air force under the theater commander, 1.t. Gen. Joseph
W. Stilwell. Brig. Gen. Clayton Dissell was theater air officer.
COnsidering the limitations as to equipment and other supplies. the
Tenth Air Force made remarkable progress.

The theater itseli was immense. It sprawled from Karachi, Indus
River and the Punjab in the west, over the towering Himalayvas and
the Bay of Bengal and across Burma to Chekiang province in eastern
China. In July, 1942, Gen. Brereton was transferred to Egypt to
build up the Ninth Aijr Force: and a few weeks later Gen. Bissell
was given command of the Tenth.,

The Tenth Air Force included an India Air Task Force under
Brig. Gen. Caleh V. Haynes, equipped with a few Liberator heavy
hombers, Mitchell medium bombers and Warhawk fighter-bombers,
The China Air Task Force, under Brig. Gen. Claire Chennault, was
a part of the Tenth. and consisted of the 23rd Pursuit Group flying
P-40s, commanded by Col. Robert L. Scott, Jr.. and a Bomber Force,
with a few B-25s, headed at the start by Col. Haynes and later by
Col. Herbert Morgan. Another activity was the Assam-Burma-
China air transport service. It was started about ten days before the
fall of Mandalay. Under the direction of Col. William Old, assisted
by Col. Earl Naiden and Major Emmett ODonnell, Jr., our aerial
Burma Road began operations from a small R.A.F. base near Sadiya,
Assam. It was flanked on three sides by high mountains and tea
plantations. Early in December, 1942, this heroic air shuttle service
was expanded into the India-China Wing of the Air Transport Com-
mand. By January, 1943, our American system of air bases was
spread fairly well over North and East India. It included a huge
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supply and service depot with parts, maintenance facilities and per-
sonnel to keep planes flying to the limit, including major overhauls
and repairs to planes from the China theater. The Air Service Com- ~
mand had done a magnificent job since its arrival in the field in May.
1942. First, second and to some degree improvised third echelon
maintenance was carried on in the China arca, largely by Chinese
ground crews under American supervision.

Turning to combat operations, the Tenth Air [Force had a typical
day on January 10, 1943. ITeavy and medium hombers effectively
cut enemy communications between northern and southern Durma
by bombing the central span of the Myitnge River bridge near Manda-
lay. Observers reported that the span was resting on the river bed
when the planes withdrew. Throughout the rest of the month the
Tenth and units of the India R.A.F. continued to bomb Japanese
airfields, enemy-occupied villages and communications centers in
surma, and docks and shipping at Rangoon. On February 8, 1943.
the largest number of hombers yet dispatched by the Tenth Air Force
attacked Rangoon, inflicting heavy damage on docks and railroad
yards. With the development of our air transport operations Japa-
nese reaction set in. On February 25, American air bases in Assam
were attacked by a strong formation of enemy bombers with fighter
escort. Our fighters intercepted and destroyed six bombers and three
fighters, with 20 more probably shot down. We lost no planes. Allied
air attacks continued daily over widcly scattered arcas of DBurma, the
transfer of medium and heavy homber operations from North India
to the Calcutta area being a major factdr in their increased effective-
ness. This applied especially to the 2.000-mile 13-24 misstons against
Banglok and other targets in Thailand.

Meanwhile, more help for China appeared to he on the way. China
was considered the ultimate base for the defeat of Japan. Directly
after the Casablanca conference in January, 1943, Cieneral Arnold
flew out to Chungking to see what could he done to give China more
help in the air. Decisions on increased aid for China were made at
the Chungking conference early in February, 1943, with Generalissimo
Chiang Kai-shek, Generals Stilwell, Arnold and other military
leaders. On March 7o, shortly after Gen. Arnold’s return to Wash-
ington, it was announced that the U. S. Fourteenth Air Force had
heen activated under Chennault, replacing the China Air Task Iorce.
Two weeks later, Generals Bissell of the Tenth and Chennault of the
Fourteenth were made major generals. The small stock of Mitchells
in China was increased and plans were made to keep the supply line
moving faster hy adding a fleet of Curtiss C-46 Commando transports
to the Douglas C-47 Skytrains which had been in use for nearly a year.
The striking power and range also was stepped up considerably by
the assignment of a heavy bombardment group of Liberators, com-

manded by Col. Eugene Beebe, which arrived about May 1, 1943.
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of bombs on the Thilawa oil refinery south of Rangoon. which had
been burned by the Allies a year before and then put back into op-
eration by the Japanese. IHeavy blows at railroad junctions. bridges
and communications in central Burma were struck by Liberators.
Mitchells and Warhawks. Not to be outdone by their colleagues over
the “hump”™ in China. the fighter pilots of the Tenth Air IForce tried
out the P-40 with a 1.000-pound bomb.

On March 19. 1943. an important bridge near Mogaung, Burma.
was hit with one of these “bridge buster”™ bombs by a Warhawk
pilot, and from then on the bomb-carrying fighters had plenty of ac-
tivity. Ixperience had proved that blasting away at the many bridges
in central and upper Burma with 300 and 500-pound bombs was not
very effective. Repair gangs and extra rails had the damage repaired
and traffic moving within three days. and the job had to be done all
over again. This time the 1.000-pound bombs were used, and they
demolished the bridges completely. With the fighter-bombers able
to drop heavy explosives. our Mitchell bombers were free for attacks
on more distant targets. One of these was the vital Myitnge bridge
south of Mandalay and on the main line to Rangoon. In eight attacks
between January and April 15. more than 100 tons of bombs were
dropped on it by our Mitchells and Liberators. many direct hits being
scored. The Japs kept rebuilding it, but at no time was it in use. As
fast as they repaired it, our bombers knocked it out again.

In these and similar operations, the bombardiers of the Tenth Air
Force turned in some of the most accurate bombing of the entire war.

However, just as Vegesack on March 18, 1943. was a turning
point in Eighth Air Force operations, owing to our highly suc-
cessful use of the latest automatic flight control equipment. so its
general use in Burma from April on greatly increased the effectiveness
of heavy bomber operations of the Tenth Air TForce. By its use the
bombardier actually operated the plane during the hombing run.
which could be cut down from 30 or 40 seconds to as little as 12 or
15 seconds. It also enabled a smaller number of aircraft to perform
a mission. Thus all through May, until the heavy monsoon curtailed
operations, the Tenth Air Force carried out widespread. damaging
raids on Japanese communications and installations in Burma, includ-
ing railroad yards, rolling stock at Toungoo. Mandalay, Prome and
installations in Central Burma.

Arrival of a group of Liberator bombers in the China area during
the first week of May, 1943, was the signal for an increased bomber
offensive against important Japanese military centers. \With Mitchell
medium bombers and Warhawk fighters. successful attacks were car-
ried out against heavily fortified Hainan island, off the South China
coast, and the Hanoi-Haiphong area in Indo-China. This was fol-
lowed a few days later by a big attack on the Tien Ho and White
Cloud air bases near Canton, destroying some 20 enemy planes which
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rose to intercept. and badly smashing up that important training
and staging point for all Japanese air force activities for southeast
Asia and the southwest Pacific. On these three missions more than
80 tons of bombs were dropped with a high degree of accuracy. This
extended activity stirred up violent Japanese counter-attacks. On
May 13 about 4o heavy hombers escorted by 40 Zeros attacked Kun-
~ming. headquarters base of our Fourteenth Air Force. Our War-
hawks, with ample notice from Chennault’s air warning system, pre-
vented most of the Jap bombers from reaching the target. shooting
down at least 15 and probably 10 more.

The revitalized Chinese Air Force also began to do an increased
share of the hghting in the skies over China. A program to train
Chinese aviation cadets in various schools in Arizona. notably Thun-
derbird and \Williams Fields, had started late in 1941 ; and early in
1043. several hundred Chinese fighter and bomber pilots. trained ac-
cording to U. S. Army Air Forces standards. were back in China
prepared to fight the hated Jap invader. They were equipped for the
most part with Curtiss \Warhawks. Bell Airacobras. Lockheed Hud-
sons and Russian SB bombers. The best evidence of the revival of
the Chinese Air Force and its promise of future potentialities was
found in the first-class cooperation between the U. S. Fourteenth Air
Force, Chinese air units and hard-fighting Chinese ground troops in
a decisive victory in May and June battles where the Jap outnumbered
them by at least 73.000. This disposed of a potential threat to Changsa,
city of half a million and capital of Hunan Province, between the big
Jap base of Ichang and Yochow on the eastern shore of Tung-ting
Lake. Regarding the Chinese fighter pilots, General Chennault said,
“You can't tell them from .\merican fighter pilots when you see them
in action.” Later in the vear a Chinese-American composite medium
bomber \Ving was formed, and many important missions were carried
out in their Mitchells, with Warhawks or Lightnings escorting.

The appointment of Lord Louis Mountbatten as Commander-in-
Chief of the southeast Asia theater. following the Quebec conference.
coupled with the explicit and far-reaching statements at the Cairo
conference some months later, indicated early and decisive action
against the Japs even hefore the war in lurope should be concluded.
During the last week of July, Major Gen. George L. Stratemeyer,
chief of the Air Staff in \Washington. was appointed conunander of
American air forces in India-Burma. Brig. Gen. Howard C. Davidson
became commander of the Tenth .\ir TForce. Major Gen. Clayton
Bissell returned to \Vashington. to the important post of Asst. Chief
of Air Staff, Intelligence, and in February, 1944, Asst. Chief of Staff,
Intelligence (G-2) of the U. S. Army. In August the headquarters
of the Tenth Air Force was moved from New Delhi to Calcutta, and
a few days later 20 Liberators and 25 Mitchells carried out a heavy
attack on Akyab, important Burmese port in the Bay of Dengal.




70 THI. AIRCRATFT YIEAR BOOK

Throughout the rest of 1943, attacks by heavy, mediug and fighter-
bombers continued almost daily, keeping the enemy oft-balance in
the entire Burmese-Thailand area. and preventing his building up
strong positions anywhere within bomber reach. A\ joint Tenth, l'our-
teenth and R.A.I. sustained air offensive was carried out during the
last week of November. About the middle of December, Lord Mount-
batten announced the formation of the Fastern Air Command. merging
the R.ALT. in India and the U. S. Tenth Air Force into a unified air
force, with headquarters in New Delhi. The commander was Air
Chief Marshal Sir Richard Peirse, a champion of strategic bombard-
ment. Ilis deputy was Major (ien. Stratemeyer.

Patterned after the highly successful Allied air organization de-
veloped in the North African campaign, the Eastern Air Command
included a Strategic Air Force, headed by Brig. Gen. Davidson, and
a Tactical Air Force, commanded by Air Marshal Baldwin. As op-
erations developed, highly essential non-combat groups were to be
organized, including aviation engineers. photo reconnaissance, air
service and troop carrier units. By the end of the cold season in India,
IFebruary, 1944, plans seemed to be under way for substantially in-
creased action against the Jap in Burma and China.

General Chennault’s IFourteenth Air Force. meanwhile. unofficially
retained the name of “Flying Tigers” which had been the name of
the American volunteer air group flying for the Chinese Government
prior to our entry in the war, with Chennault as commander. Our
Fourteenth Air Force kept after the Japs in China. giving the Chinese
armies much needed air support, bombing strategic points whenever
possible, including a heavy attack on FFormosa on November 23, 1943,
sinking enemy shipping and nibbling away at the Jap air force. Be-
tween October 1, 1943, and February 13, 1944. more than 175.000
tons of Jap shipping was sunk, with another 100,000 probably sunk
or damaged—an enviable record in itself.

After the occupation of Kwajalein, when Admiral Nimitz an-
nounced his plan to drive across the [acific and land air and ground
forces on the China coast, General Stilwell stated that “such a plan
must be heavily supported by an aggressive land and air offensive
from the interior, and this we intend to do in spite of the existing
blockade.” Gen. Chennault declared, “It has been my conviction for
many years _that China is the logical place for the final defeat of Japan.
For some time I have heen endeavoring to push construction of air
bases, airfields and operational facilities in China so we can accom-
modat.e a much greater number of transports to bring in a greater
quantity of supplies for both aviation and ground forces to be used
not only in driving the J apanese out of China, but also attacking them
in Japan.”

' “General Arnold_, in his report of January, 1944, agreed that China
is “our most effective base for aerial operations against Japan,” and
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had heen based on the assumption that the only threat could come from
the Northwest frontier—the Kyber Pass. The Japanese seizure of
Burma suddenly threatened attack not from the Northwest but the
Fast. A complete and rapid readjustment of defenses was in order,
a formidable task in any country, let alone India. There. the ener-
vating heat. the apathy of the natives, the total absence of modern
methods and equipment, combined to form a staggering prospect.

“Assam is separated from the rest of India by the Brahmaputra.
one of the longest rivers in the world, and one that has not a single
bridge through its length in that country. [ts mean level varies with
the scasons. At certain times of the vear, a 23-foot rise and fall puts
river ports out of commission during both flond and ebb periods.
There is no through-road hetween Assam and Calcutta. Rail trans-
portation is complicated by changes in gauge, and the existence of
antiquated train ferries. The capacity of the inland water system was
for a long time even lower than usual hecause power units and barges
had been moved to Iraq. And during the monsaon season. nearly all
non-river transportation ceascs hecause the area is completely flooded.
The monsoon season lasts. in Assam. from mid-Mayv to mid-Novem-
ber. The average rainfall is about 1350 inches as compared to a 20-inch
avera¥e for a similar period in. say. Virginia. \lalaria is a constant
threat. Life and labor are cheap in India. Sections of tea land were
cleared for our airfields and runways were painfully built with rocks
taken from the river bottom and carried in baskets on the heads of
coolies. Antediluvian stone rollers, pushed by other coolies, were used
to pack down the rock.

“Our flying transport operations are no less difficuit. The pilots
who fly our transports in that weather are as exposed as any in actual
combat. 17.000-foot mountains have to he cleared by instrument fly-
ing. If our men veer to the North, they meet 22.000-foot peaks, while
to the South they drift over Japanese-held Furma. It is no country
to crash-land in. That is the route our supplies must travel after they
have already heen shipped more than 10.000 miles—supplies not only
for our Tourteenth Air Force but to help equip the Chinese army and
to build and defend China's airfields.

“And yet the Fourteenth Air Force is in the skies over China.
Under the command of a master tactician. Gen. Claire 1.. Chennault,
American fliers of the Fourteenth have from [February 2, 1942, to
Oxctober 37, 1043, brought down 351 Japanese aircraft. with a loss to
themselves of only 68, an unrivalled record. That is not counting
enemy aircraft probably destroyed or damaged.

“A record of this scope is all the more impressive in that it was
built up in the course of what is. by today's standards, aerial guer-
rilla warfare. The pre-condition of all successful guerrilla operations
—an actively friendly countryside—exists in China, and the TFour-
teenth has taken advantage of this by helping the Chinese create one



THE U. S. ARMY AIR FORCES 79

of the most cificient aircrait warning systems in existence. Our bases
are notitied of the approach of a Japanese flight almost at the moment
it takes to the air. This warning system was one of the factors that
enabled the Fourteenth to provide the support which helped to stop
the Japanese cold in the Tung-ting Lake offensive of May and June.
1943. ..

“In its primary mission of protecting the terminal bases ot air
transport, the Fourteenth Air Force has been completely successtul.
At the same time, we know that air transport must be established
for our Chinese bases. It need hardly be stated that we have no in-
tention of allowing our air operations from the Asiatic mainland to
remain on the level of guerrilla warfare. Neither Japanese shipping
nor Japanese industry will survive the bombing in store for them.”

March 10. 1944. was the end of the first vear of Fourteenth Air
Force operations, and Gen. Chennault made the following statement
to the personnel: “Among the great Air Forces of the United States.
the Fourteenth is still small. Yet we can claim achievement of which
[ believe a far larger force might reasonably be proud.

“We have defended against a far more numerous enemy almost
the entire area of Free China. When the enemy has attacked. we have
taught him how it feels to suffer losses of six or seven or eight or
even nine jor one. We ourselves have attacked repeatedly, with deter-
mination and with success. They know the sound of our aircraft. and
of our bombs dropping on the Yangtze River, in Hong Kong and
Canton and Amoy and Swaton, on Formosa, and in the Japanese-held
ports and bases of Indo-China. Thailand. and Burma. Small as we
have been and still are, we have made our attacks felt where it has
hurt most. The sea routes hetween the Japanese islands and the Japa-
nese Empire are the jugular of the Japanese military system. \We have
stabbed tirelessly for the jugular. and since March 10, 1943. we have
certainly sunk 274,939 tons of enemy shipping, and probably sunk or
damaged another 282,350 tons. Some may venture to predict that we
shall cut the jugular and the organism will die. Finally, we have
fought side by side with our Chinese Allies. again last summer, and
were victorious. In the Tung Ting Lake camp in the Dattle for
Changtel last fall, we supported powerfully China’s armies, who met
the Japanese and drove them back.

“We can be proud of such a record. We can be proud also of the
growth that has come during the last year. The 12 months from
March 10. 1943, until today have seen the establishment of the Chinese
American Composite Wing, in which Chinese and Americans live to-
gether, work together and enter combat together. The Chinese Amer-
ican Composite Wing's record will speak for itself. The same 12
months also have seen the establishment in China of the Air Service
Command. to aid us in supply and maintenance ; the expansion of our
own hghting units, and their reinforcement with improved types of
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aircraft, and the construction of new airfields and improvement of old.
It seems a long time since the establishment of the Forward Ichelon
of the Fourteenth AAF. Yet it was only eleven months ago that four
officers journeyed to Kweilin to prepare for the occupation of our
bases in East China. Last summer. with a mere handful of planes. the
Forward Echelon withstood a most determined Japanese attempt to
wipe it out by force of superior numbers: and now the Forward
Echelon has been replaced by two powerful wings.

“The 12 months to come will see, I am confident, a growth even
more rapid, and successes even more remarkable. There have been
hard times in the past. I, for one, will not soon forget the days last
July and August when our men at Kweilin hung on only by their own
courage and the magnificent determination of the ground crews to
keep planes in the air against all odds. No doubt there will be hard
times in the future. Lut we are on the offensive, not the defensive,
now. Soon or late, the end is in sight. As vour General. I cannot
foretell the date of victory, but I will say to you that if you go on as
you have started, you will bring measurably nearer the day when
Japan has been humbled, and we can all make that homeward journey
which we so desire.”

Lt. Gen. George C. Kenney's Fifth Air Force in the southwest
Pacific started 1943 right by winning the battle of the Huon Gulf.
Jetween January 6 and g, heavy, medium and light bombers and
fighter-bombers, escorted by fighters, attacked a Jap convoy of two
light cruisers, four destroyers and four transports, scoring seven
direct hits and many near misses. [Four ships were sunk, four prob-
ably sunk, one badly damaged: 8o to 115 enemy aircraft destroyed
and 40 damaged. General Kenney reported that minimum altitude,
or skip-bonibing, used in this engagement, was undoubtedly superior
to aerial torpedoes against ship and naval targets. Final resistance
at Buna had ceased on January 3. and a pocket of very stubborn re-
sistance between Duna and (ona was wiped out on Januarv 23. The
next day General MacArthur paid tribute to the remarkable part
which the T'ifth Air IForce had played in the entire campaign to re-
move the enemy threat to Australia by clearing the Japs out of Papua
and eastern New Guinea. Over 6o per cent of the troops were flown
into the hattle area and kept constantly supplied by air, while bombers
and fighter-bombers Dhlasted enemy supply lines and prevented re-
inforcements from the main bases of Salamaua. I.ae and Rabaul from
reaching the Japanese forces, He stated that a new form of campaign
was tested which pointed the way by the use of ‘“swift, massive
strokes” to the ultimate defeat of the enemy in the Pacific.

The Jap was badly defeated in the Bismarck Sea. General Arnold
in his report described it as follows: “The crew of one of General
Kenney’s bombers spotted a large Japanese convoy heading toward
New Guinea on March 1, 1943. Thus began the battle of the Bis-
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flight at various altitudes while at Heath's Plantation. halfway be-
tween Nadzab and Lae, four B-17's and 24 B-24's bombed and strafed
the Japanese positions. Five weather ships operated along the route
and over the passes to keep units posted on conditions. This was a
far cry from the days when our decimated squadrons were being
blasted out of the skies over Luzon.

“The day aiter the landing at Nadzab. the aviation engineer who
had built the airfield at Marilinan, landed a Cub plane in the jungle
and arranged for Australians and natives to prepare a strip for
transport planes. This was the prelude to the arrival of two airborne
engincer hattalions, from Marilinan and Port Moresby, and the rapid
- construction of new airfields in the Markham Valley, behind the
Japanese position at Lae which held out for 10 more days.

“Five weeks after the landing at Nadzab in the Markham Valley.
we raided the Japanese stronghold of Rabaul. Our box score on that
mission was three destrovers, three medium merchant vessels. 32 small
merchant vessels. 68 harbor craft. 11 luggers and two patrol craft
sunk or destroved: one submarine, one submarine tender. one de-
stroyer tender, one medium merchant vessel, badly damaged: 184
enemy planes destroved or damaged. Our own losses were two B-24s,
one B-25 and one Beaufighter. Our air superiority in the Southwest
PPacific since has been definitely established.”

After our Tsili Tsili air base was set up. the big drive on the major
Jap air bases in the \Vewak area began. There a very menacing con-
centration of enemy aircraft was being built up. One of the great
factors in the success of skip-bombing and anti-shipping missions gen-
erally was the devastating power of the eight-gun North American
Mitchell. developed by Lt. Col. William Gumn. under Gieneral Ken-
ney, in this theater, and later, standard on the attack version of this
medium bomber in many other theaters. There were eight .30-cal.
machine guns in the nose. besides those in the upper and tail turrets
and the two waist guns, 14 in all, plus one 73 mm. cannon. In the
series of terrific tree-top attacks in the \Wewak area and other enemy
airfrelds, the Mitchells and Douglas A-20 attack bombers proved as
devastating against land ohjectives as they were against shipping. In
the Wewak mission, 300 encmy planes were destroved during the
last two weeks of August, 1943. From that time on similar attacks
on enemy airfields were referred to as "\Wewak-ing.”

The all-out air offensive against Rabaul by the Fifth Air Force
hegan on October 12. 1943. For more than a year. attacks had been
made from time to time from Dort Moresby: but this drive, coordi-
nated with that of the Thirteenth Air Force and Naval air forces in
the Solomons. was designed to neutralize completely this vital enemy
base once and for all. On the 12th, about 300 aircraft of the Fifth
attacked the Rabaul airfields and harbor, destroving 127 aircraft and
inflicting heavy losses on enemy shipping. Five other attacks by
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B-24s and B-2zgs, with P-38s escorting, followed Dbetween the 18th
and 26th. On November 2, with Rabaul harbor filled with enemy
shipping to relieve Bougainville, 75 Mitchells and 8o Lightnings de-
livered a crushing blow that will go down as one of the outstanding
engagements of the South Pacific war. Between October 12 and
November 11 Jap aircraft losses at Rabaul on the ground and in the
air were more than 550 destroyed, 175 probably destroved and 6o
damaged.

After several months in the South Pacific. with Army air units
scattered about in IFiji, the New Hebrides, New Caledonia and Gua-
dalcanal, the Thirteenth Air Force was established in January. 1943.
under the command of Major GGen. Nathan F. Twining, with head-
quarters in New Caledonia. The first Island Command also was
set up under Major Gen. Rush l.incoln. I.t. Gen. Millard F. Har-
mon, formerly chief of the Air Staff was the overall commander of
Army units under the theater command of Adm. William I©. Halsev.
The Allied strategy for 1943 became apparent a few days after the
establishment of the Thirteenth, when on Januarv 23, Munda was
bombed heavily three times within five hours by bombers of the
Thirteenth and Naval air forces. This was the first strategic enemy
airfield north of Guadalcanal. It was under constant bombardment
for the next few months until its capture on August 7. one vear after
the Marines had landed on Guadalcanal.

The Japs were now on the defensive at the fringe of their “outer
empire” and they kept counter-attacking. despite very heavy losses
in the air. One of their worst sethacks was on June 16, 1943. when
they attacked Guadalcanal, by that time a very substantial air base
with 120 bombers and fighters. Our Army. Navy. Marine Corps and
Anzac pilots shot down 77 enemy planes, while anti-aircraft got 17
more, or 94 out of 120. Two weeks later, our forces occupied Ren-
dova. seven miles from Munda. The Japs lost 101 bombers and
fighters in savage counter-attacks. They lose 200 more during the
first 10 days of our joint offensive against Munda. After Munda
fell, it was converted into a huge air base for our continued drive
against Rahaul. This was the right arm of our air pincers movement.
The attacks by our Fifth Air TForce from New Guinea and Cape
Gloucester, at the lower tip of New Dritain. formed the leit arm.

Vella Tavella was next, bypassing Kolombangara with its airstrip
at Vila, picking this up later. Throughout September and Cictober,
heavy attacks against the airfields at Kahili and Kara on Bougainville
were made almost daily by Army Liberators and Mitchells, Navy
Dauntless dive bombers and Corsair fighters. The strategic air and
naval base on Buka Island, just north of Bougainville. also was under
attack, as was Ballale Island, south of Bougainville, and Vila on
Kolombangara. The escorting Corsairs and Lightnings were achiev-
ing notable successes against the best fighters the Japs could throw
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The Seventh Air Force. commanded by Major Gen. Willis Hale.
and based in Hawaii. was also on the offensive. despite the immense
distances involved and the fact that the crews of land planes had to
make exceedingly long over-water flights. Pin-point navigation was
to be at a premium in the operations of the Seventh. In December.
1942, some units had moved down into the South Pacific. and joining
with others already there, they became the Thirteenth Air Force. The
Seventh itseli. however, later plaved an important part in the Cen-
tral P'acitic drive of Naval air and sea power which burst into such
dramatic successes in carly 1944. \Wake had been one of their early
targets. A\ few days before Christmas, 1942. two dozen Liberators
had paid a surprise midnight visit to that outpost. inflicting heavy
damage. It was the longest offensive mass flight ever made. over
4,000 nautical miles, with Midway the only stopping point. In March,
1943. \merican forces, including units of the Seventh Air Force.
occupied Funafuti, largest of the Ellice Islands. On April 20, one
of the hardest blows delivered by American heavy bombers against
the enemy in the Pacific was carried out when a large force of Lib-
erators blasted the Jap phosphate works on the circular island of
Nauru in the Gilbert Island group. A dozen B-24s attacked this im-
portant target again in mid-September and again about the end of
November, aiter Nanumea had been occupied. a base also in the
Illice group but nearly 200 miles nearer the Gilberts. They made
another attack on Wake from Midway on July 24, starting many fires
and destroving several Zeros.

In Septemiber. 1943. in conjunction with Naval carrier task forces,
the Seventh Air Force began its air offensive against the Gilberts.
striking Tarawa, Makin and other targets in preparation for the
amphibious operations to come. The attacks were made from Funa-
futi, Nanumea and also from Canton Island of the Phoenix group.
From the middle of November, 1943, until the end of January. 1944.
the Seventh Air Force dropped more than 3,500,000 pounds of bombs
on Japanese bases in the Marshall Islands preparatory to our Marine
Corps invasion. The Seventh's targets included Jaluit, Mili, Wotje
and Kiwajalein, as well as Tarawa and Makin in the Gilberts, before
they were occupied by our Marines. Early in 1944, the striking power
of the Seventh Air Force was increased and given variety when \-24
Dauntless dive bombers and B-z3- Mitchell mediums, with the new
rapid-firing 77 mm. cannon, and Warhawk fighter-bombers. took
their places with the long-range Liberators. The terrific pounding
this team gave the enemy bases in the Marshalls was a major factor
in the masterstroke which seized Kwajalein early in February, 1944.
They continued to play an important part. with Naval air and sea
forces, in the great Central Pacific drive.

The map shows that one of the shortest roads to Tokyo runs from
Alaska down the Aleutian island chain. There were two enemies to
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CHAPTER 1V

U. S. NAVAL AVIATION AT WAR

HI aviation forces of the United States Navy were smashing

the enemy on many fronts in 1944, forging steadily ahead in the

serics of impressive victories which. starting with the decisive
Jattle of Midway in 1942. helped mightily in maintaining the initiative
for the United Nations. Our Naval Aviation in 1944 was the most
poweriul and unquestionably the most effective Navy air force in the
world. More than 27.000 trained pilots. over 20,000 warplanes. 40
new aircraft carriers added to the Fleet—these were only a few of the
more striking tokens of strength which accounted for the increasing
success in every quarter that our Navy aviators attacked. At the be-
ginning of 1944, more than 2,000 new planes were being delivered to
the Navy every month, accompanied by all the auxiliaries essential to
the rising tempo of the Navy's offensive, particularly against the
Japanese.

In 1943, Naval Aviation had played a vastly important role in the
most bitterly fought of occan campaigns. that of the Southern Solo-
mons where the Allies succeeded in holding their own against the most
tenacious efforts of the Japanese. One of the most glowing chapters in
the history of American air power was written in those skies: and it
was followed immediately by our offensive aimed at the subjugation
of Rabaul and Truk. the two main outposts of the Jap who had to hold
them if he was to defend his homeland from successful attacks from
sea and air. The Gilbert and Marshall Islands were scenes of equally
important victories in which Naval Aviation paved the way by soften-
ing enemy objectives in air campaigns that went on for weeks and
months preparatory to invasion by our surface forces. Naval Avia-
tion shared with the Army Air Forces the arduous task of driving the
Jap out of the Aleutians and then participated in the vitally strategic
destruction of Jap installations on his northern home front, Para-
mushiru in the Kuriles. Naval Aviation was active in the Sicilian and
Italian invasions. It also participated in raids on Norway. It patrolled
our thousands of miles of coastline, and escorted our convoys over the
seas; and our Navy fliers had their full share in stifling the menace of
enemy submarines. Further, our Naval Air Transport Service sped
vital supplies and key personnel to the distant {fronts.

Our Naval Aviation had assumed two main tasks with regard to
Nippon. One was to shatter her air power. The other was to help our
surface forces destroy Jap surface power on both land and sea. There
was no halt in the frightful effectiveness with which both objectives

(833
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were carried out, dating from the decisive Battle of Midway where
Japan lost four aircraft carriers. all the planes on these ships, nearly
all the crews and the best among Jap naval airmen. [<vents proved
that Japan could not recover her Naval air strength lost at Midway.
It was the beginning of the end. As our Naval Aviation grew in size
and constantly demonstrated superior strength, Japan's decreased in
both size and strength, as the records prove.

Of our new carriers, six were of the big. 27,000-ton Essex class.
An outline of the full weight of fury to be loosed by Naval Aviation
was afforded late in 1943 when Secretary of the Navy Frank Knox
announced that three new 43.000-ton carriers would be constructed.
That finally vanquished the carrier critics. The flattops—mobile fly-
ing fields which carried the war to the enemy throughout the last third
of 1943—had performed miracles. The projected 45.,000-ton giants
were to have increased compartmentation. heavier armor and greater
armament. Long-range, slugging twin-engine aircraft were to be their
main batteries in smashing the enemy harder and from greater dis-
tances. How completely the carrier vindicated itself is most convinc-
ingly seen in the fact that between October, 1942, and the end of 1943
only one American carrier was sunk. This was the Liscome Bay, a
baby flattop. During that period, Air Groups flying from carrier
flight decks in every major Naval engagement of the war took an in-
calculable toll in men and dollars from the enemy.

Realization of the full importance and necessity of a huge, hard-
hitting, wellstrained Naval air force, if the war was to be won in the
shortest possible time, was expressed by Admiral Emest J. King,
Commander-in-Chief of the United States Fleet and Chief of Naval
Operations—himself an aviator—when he created the post of Deputy
Chief of Naval Operations for Air, and named to that key job Vice
Admiral John Sidney McCain, guiding air genius of the early days of
the historic Guadalcanal campaign. A foretaste of things to come was
afforded when, on the 3oth anniversary of Naval Aviation, August 30,
1943, Admiral McCain disclosed that huge task forces, spearheaded by
aircraft carriers, were poised in the Pacific about to strike sledge-
hammer blows at the enemy. At the time Admiral McCain made his
statement, Vice Admiral John H. Towers, Commander of the Pacific
Air Force, had reported that air supremacy had been wrested from
the Jap in the South Pacific. He disclosed that Navy and Marine
Corps flyers, operating from Guadalcanal, had so decimated the Jap’s
Soqth Paciﬁc air force that it was forced to operate on a “fire engine”
basis ; thz}t is, it had to shift its limited number of planes over the half-
moon of its long defense line to meet Allied attacks, and therefore was
unable to attack opportunity targets.

.A new gonception of warfare, based on the potency of air power,
gamed dominance during 1943, as the United Nations high command
increased the effective employment of warcraft almost daily. A tacti-
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during 1943. In 1944, several Naval air patrol squadrons were op-
erating in the Fluropean theater. ‘Their presence there. and the fact
that they were making a real contribution in the effort to bring an
early surrender of Germany. was disclosed late in 1943, in reports
of two actions. In the first, the I'ritish Admiralty revealed the par-
ticipation of an American carrier in task force raids on a German con-
voy in Norwegian waters. On December 29, it was announced that
two American Naval flyers. piloting a Liberator, had spotted a Ger-
man merchant ship in the Dav of Discay. escorted by 11 German de-
stroyers. The American feat ¢nabled \llied sca and air forces to
sink three of the destroyers, damage several of the others, and destroy
the cargo ship.

The Navy flyers fighting in the war theaters were supported in
splendid fashion by the Naval Air Transport Service. which enjoyed
a sensational growth in 1943. Starting the year with three squadrons.
NATS grew to 10 squadrons, operating in three \Wing organizations.
with headquarters on the Iast and West Coasts and in Hawaii. By
year-end, NATS was hauling kev personnel and critical items to the
fighting fronts and to the Fleet over more than 70,000 miles of air-
ways, a network far larger than that flown by all the U. S. air lines
before the war. The pilots of NAT'S carried out duties in many ways
more difficult and harrving than flying a fighter or a dive bomber.
Day after day, over thousands of miles of trackless ocean. these men,
and their crews guided huge, complicated multi-engine aircraft to
their destinations. They carried every conceivable item to the ﬁghtmg
forces, from a three-ton Gear pinion which enabled a disabled cruiser
to get back into the fight to the 13,000 pounds of Christmas mail which

the Service's enormous new flying boat. the Martin Mars, hauled
non-stop over the ocean 4.375 miles to Natal, Brazil. whence it was
transshipped to the Mediterrancan. On this, the Mars' first war mis-
sion, all 1ccords for cargo transportation and overwater flight were
5mashed Twenty-three thousand pounds of materials vital to Amer-
ica’s war production program were brought back to this country. On
one leg of the return flight. 35.000 pounds of priority materials were
carried from Delem, Drazil, to Port of Spain, Trinidad. Twenty ad-
ditional flying boats of the Mars type were ordered early in 1944.

The Navy's lighter-than-air forces. too often overlooked in the
breath-taking vision of 400-mile-an-hour fighters diving on each other,
carried on their invaluable work of guarding merchant convoys and
spotting submarines. The blimps had a record of having lost but
one merchant ship to a sub since the war began.

Admiral King made a statement the day before the year ended,
the significance of which cannot be overestimated. The Admiral, who
directed the fortunes of the Fleet from the beginning. said that strategy
for the defeat of Japan had been determined, that the Navy would
like nothing better than to get the Japs into a showdown fight, that
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CHAPTER V

THE CIVIL AIR PATROL

tuted as the world's largest aerial defense home guard. it had
tens of thousands of patriotic members working without salary
for victory. At the close of the year its planes had flown many mil-
lions of miles on patrol. courier and similar missions—24.000.000
* miles in over-water operations alone——since its organization six davs
beiore Pearl Harbor. It had operating bases in more than 1.000 com-
munities. Its work had been characterized by Robert A. Lovett. As-
sistant Sceretary of War for Air, as “a job well done.” All told, men.
women and ‘teen age boys wearing the CAP uniform numbered up-
ward of 100.000. Officially the CAP became an auxiliary of the Army
Air Forces, not as part of the Army but under the Army’s direction.
Shortly before the beginning of 1944, the organization was given a
huge task and its greatest opportunity to help assure the future of
American commercial aviation and build a bulwark of defense against
possible enemy air attacks in the future. This wasa mandate from the
Army to enlist and give pre-flight training to boys in the 15. 16 and 17
year age groups. It guaranteed the Army Air Forces a vast reservoir
of pilot material. For peacetime aviation it held possibilities of tran-
scendent importance, )
The CAP came into being for the twin purposes of implementing
the national security and affording a means of permitting non-military
pilots to continue to fly. In almost all the other nations at war civilian
fliers were grounded for the duration. In the United States, Col.
Earle L. Johnson, a Cleveland business man and a pilot for 14 years,
grew alarmed at the unguarded state of airports and at the ease with
which a saboteur might steal a plane and dump explosives on a war
plant. *
“It gave me the creeps,” he said, “to think what a hundred deter-
mined Germans could do to a hundred power plants in one night, land
their planes in a field, walk away and never be caught.” The story is
told that, as an experiment one night. he took off in his own plane and
dropped a sand bag on a Cleveland factory. '
That, and the determination of a majority of the nation’s 100,000
civilian pilots to continue flying and be useful in the war effort, ger-
minated the CAP. Its many millions of miles of over-water flying in
small planes, most of them single-engine, in anti-submarine work in
collaboration with the Army and the Navy, was only one of CAP’s
spectacular achievements, CAP flyers spotted more than 150 sub-
123

/ I \I11Z Civil Air Patrol proved to be a miracle of the war. Consti-
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our civilian flyer's contribution to the war effort. Detailing some of
the activities of the CAP squadrons. the report said:

“At a field in Virginia, CAI” moved into a lonely area of sand and
pines. The only buildings were a farmhouse and a poultry coop for
5,000 hens. To make room for landing strips. CAD personnel not only
had to cut down trees but pay for them besides. To install two-way
radios in CAP planes, the Virginia (ieneral Assembly appropnated
$5,400. Twenty North Carolina squadrons contributed approximately
$100 cach to help the Carolina hase get started. In the Mi(-l(lle West
a group of mechanics raised money enough for one of their number
to quit his job and serve on the coast for a couple of months. In
Detroit the hat was passed, and when it had gone the rounds there
was $15,000 in it. Thereupon the Michigan Wing built a trailer
kitchen and an operations office on wheels, serviced their planes and
gathered a movable outfit complete with radio transmitter ready to
roll at an hour’s notice, all at their own expense.

“CAP mechanics worked night and day servicing the planes,
knowing that engine failure meant a crash at sea for their comrades.
Lacking gas pumps, they filled 75-gallon plane tanks by means of
cans and chamois-covered funnels. Almost everything, including
rubber hoats, repair parts. radio equipment and money. was short at
the hurriedly organized CAP landing fields.

“Pilots reccived $8 a day, out of which they had to pay for their
uniforms, food and lodging. That was for expenses. not as salary.
CAP pilots were also to he paid depreciation on their hard-worked
planes, and maintenance costs. The latter item they handed over to
a pool for the common use of their hase. None of them got rich under
this arrangement, as Capt. Robert E. Thomas, of Baltimore, found
out. A broker by trade, he figured that after flying 40.000 miles on
a six months tour of active duty, he had $56 left when all expenses
had been paid. This made his earnings just a little under $10 a
month.”

While the CAP pilots and ground crews had their expenses paid
on active duty, many thousands of hours were spent by members on
volunteer duty. On such duty no expenses could be entered in the
ledger.

High on the list of CAP objectives was that of bringing industrial
employees into more intimate touch with national security activities
and indoctrinating them in the fundamentals of aviation. “‘It stands
to reason,” stated a CAP bulletin, “that a man or woman who pounds
a rivet, or does some other job similar to those performed in other
industries, will get an entirely new picture of the work if taught the
fundamentals of aviation through CAP courses.”

To that end Lt. Col. Johnson encouraged the establishment of
what he termed “industrial squadrons.” Interest grew in the project.
CAP had considerable influence in improving the relations between
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While any thought of rcgimcntil'lg our _\'0}11.11 as _it was rcgin_lentcd
in Germany was foreign to American tradition, it was considered
within the confines of democracy to offer p_rc—ﬂlght training to voung
volunteers. High school students could be mtrodu.ccd to the theory 9[
flight, meteorology and navigation, and c.nul(l be induced to en.roll in
mathematics courses necessary to becoming a member of an a1r'pl:m.e
crew. The idea fell on fertile ground. but th.c means of carrving it
out except in a purely academic way was lacking until the CA.P was
formed. Then CAP deliberately postponed it until the organization
had become thoroughly rooted and thus was able to undertake this
new duty effectively. While the CAP was expanding and I:m.nching
its flight work, Lt. Col. Johnson and Major Hoyt began working out
the details of the Cadet program.

When the day arrived, the CAP launched its greatest project by
a simple device. All squadrons were notified that they were author-
ized to form Cadet units to receive the same ground instruction as the
senior members. FFor experimental purposes a limitation was imposed.
Every male CAP member could sponsor only one boy Cadet, every
female member one girl. That established a father-son and mother-
daughter relationship between the seniors and juniors. Another limi-
tation was imposed. Only young people in their last two vears of
high school could qualify as Cadets. That was based on the fact that
other organizations had experienced trouble with “multi-level” in-
struction programs in aviation. The CAP would have a one-level
program, one curriculum,

The response not only was instantaneous; it astounded CAP
national headquarters. Réports began streaming in from every part
of the country on the enlistment of Cadets. During the first nine
months of the program, CAP pre-flighted 30,000 young persons. The
total coast to the taxpayer was $200. That covered the expense of
issuing instruction sheets from CAL’ national headquarters.

“For the long pull,” Lt. Col. Johnson advised all CAP units, “the
most important aid we can give to recruiting will be the CAP Cadet
program in which young men of 15 and 16 will be made ready for
the armed forces mental and physical examinations at 17, and will
continue their CAP training for another year, as members of the
Air Corps LEnlisted Reserve, before they are called to active duty at
18.”7

The formality of charging the CAP with the duty of procuring
likely candidates for flight training for the air forces occurred when
Lt. Col. Willis S. Fitch, in charge of the Aviation Cadet Branch of
the Army Air Forces, asked Colonel Johnson to undertake the job.
During the summer the services of CAP were indispensable. Schools
were closed for vacation. Potential candidates for flight training
were scattered. Normal recruiting channels were hard-pressed to
deliver a given quota of young men in spite of a reduction in educa-
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Army Air lforees. and a new course covering the time belts and
the international date line. Cadets were advised to take first aid.
because it was contemplated that those receiving a Red Cross certifi-
cate would not have to repeat the course in the Army.

[etters from young men who graduated to Army flight training
came into CAT national headquarters by the hundreds. A typical
letter read in part, “Only six short months ago, back at the (Army)
pre-flight, where for two .munths.we_ never saw an airplane, many
cadets were struggling with navigation and weather, because the
courses moved so fast. Those of us who had a preview through CAP
had a comparatively casy time and got much more out of it.”

1.t. Col. Johnson regarded the Cadet movement as important to
the prosecution of the war and \'it.al to the future of :\me'rican avia-
tion. It provided an agency assuring a reserve of pre-trained young
men in peacetimie to constitute a potential and readily trained air force
for the national defense. Obviously. in evaluating such a program for
peacetime, it must be borne in mind that combat flying is a young
man's game. Under normal conditions the man trained for combat
work would outlive his combat usefulness in five years. The continu-
ing CAD’ Cadet Program would inspire a demand for training in the
air services such as this country never had experienced.

Many believed. too, that the program could make a happy con-
tribution to the solution of two pressing postwar problems, employ-
ment of men newly released from the air forces, and utilization of the
manufacturing capacity of the aircraft industry. No conceivable de-
velopment in commercial aviation of itsclf could be a solution to those
two problems. The nation at the beginning of 1944, had only 170
airliners operating on domestic routes. If they were increased by
1,000 per cent in the year or two after the close of the war. CAP
officials maintained, even that increase would not take up the slack
in aviation employment and plant utilization brought about by peace.
At best it would provide employment for only a few thousands among
the millions to be released from the Services. All the airplanes re-
quired could be fabricated in a corner of one hig war plant.

“Nearly everybody,” stated Major Hoyt, explaining that his im-
mediate concern was the war effort, “has heen neglecting the im-
portance of home town aviation. [’eople have been thinking about
big airplanes in terms of big aviation business instead of little airplanes
as big aviation business. We had 23,000 private planes at the start of
the war as compared with 350 airliners. If the ratio holds after the
war, and if there is a 1,000 per cent increase in airliners, we will have
a quarter of a million small planes. Instead of 100,000 private pilots.
we will have a million. Instead of developing aviation at a few big
air l.ine terminals, we must develop it at thousands of little airports
serving every community,”

Lt. Col. Johnson suggested that cities now considering the con-









CHAPTER VI
AIR TRANSPORT IN THE WAR

HE reason that the Axis Powers had enough confidence to de-

clare war on the United States was that they believed they

could win it before we should be able to put enough men and
supplies on the several fronts and maintain our armies in force long
cnough to finish a campaign. Neither the German nor the Jap ex-
pected our supply lanes to be kept open sufficiently to hold them back
in any theater. That was to be their undoing. They knew less than
they thought they did about logistics. that branch of military science
which deals with the problems of bringing up armies and supplies to
the points where they can be emploved to advantage. Our supply
lines were developed everywhere, on the land. on the sea and in the
air. Our Navy kept open the sea lanes in cooperation with our Al-
lies. American air transportation spanned all the continents and seas
afflicted by global war. Thousands of personnel and thousands of
tons of critical war supplies were in the air on our military routes
every second of every day and night. This fast service brought every
Place in the United States within 60 hours of any battlefront. It
helped speed the enemy into one inglorious defeat after another. In
the United States, 85 per cent of all traffic on the civil air lines was
military,

Lighteen domestic air lines and three international lines of the
United States were plaving highly strategic war roles on the home
front and in the transport of personnel, equipment and supplies to
fighting zones overseas. the Office of War Information reported, on
the basis of information from the War and Navy Departments. Civil
Aeronautics Board, Air Transport Association and the civil air lines.
The following facts are from the OWTI report :

According to Navy officials, retaking of the Aleutians in 1943
would have been postponed for months if air transport had not been
able to fly in men and cargo quickly and in great quantity. Major Gen.
Harold L. George, Comumanding General of the Air Transport Com-
mand of the U. S. Army Air Forces, stated: "“If it had not been for
their (the air lines) wholehearted cooperation, it would have been
nearly impossible for us to carry on the job in the way it has been
done.”

Although the operations of the Air Transport Command and
Naval Air Transport Service with military and naval crews were ex-
panding rapidly, the air lines, under contract with the War and Navy
Departments continued to play a large part over the world military
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OWT pointed out that under contract to the armed services:

1—Commercial pilots and crews. in land planes provided by the
Army and seaplanes by the Navy, were helping to operate the greatest
fleet of world-girdling transport aircrait in existence—"the air line
to anywhere.” Theyv engaged in cargo service, transport of high mili-
tary and civilian officials, deliverv of that greatest of all morale
builders, mail, to armed forces overseas. and in a variety of special
assignments,

2—Nearly half the prewar equipment of the commercial firms was
sold or leased to the Army and Navy. More than a third of their
experienced crews, and technical and administrative personnel was in
the air services of the Army and Navy. These men, cooperating with
technicians still remaining with the air lines. helped establish and
operate land and seaplane bases all over the world, from New Cale-
donia and India to Alaska and Iceland.

3—The air lines assisted in training Army and Navy air transport
navigators, pilots, mechanics, and meteorologists. In addition, pilots
and maintenance men from the air lines were assigned as instructors
to schools established and operated by the Army. Before our entry
into the war, some R.A.F. and Chinese pilots and technicians were
trained by the air lines.

4—Much military air equipment was regularly checked, repaired,
or replaced in the shops of commercial air lines. Transient military
aircraft also were serviced.

5—With military supervision, commercial air lines operated a
number of modification centers where mass-produced Army and Navy
transport planes. fighters, and bombers received last-minute changes
or equipment required for special missions or theaters of war.

6—The air lines engaged in some research on and testing of aircrait

and aviation devices and fuels. They helped develop life raft equipment
and improved air cargo packaging.
~Alr lines engaged in international operations for the armed forces
(in addition to training, maintenance and other services) were Pan
American, American Export, Draniff. American. Eastern, Northeast,
TWA, Northwest, United, Western, Panagra, Hawaiian, and Colo-
nial. Domestic military cargo services within the continental United
States also were operated by Fastern, Braniff, T\VA, United, and
American,

Within the United States, other domestic lines flew military cargo
schedules for the ATC and participated in maintenance and modifica-
tion activities. They were Continental, Chicago & Southern, Delta,
Inland, All-American, Mid-Continent, National and Pennsylvania-
Central.

OWT stated that in domestic operations: (1) The commercial air
lines more than doubled their prewar volume of cargo—most of it
vital war production equipment and supplies—through rearrangement
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of schedules. elimination of non-essential stops, standardization and
better utilization of equipment. This was done on not much more
than half the original equipment. (2) They were carrying (in 1943)
nearly twice as much air mail as in 1941. (3) The lines transported
only about 235 per cent fewer passengers than in peacetime. Planes
which once flew with half their seats empty were. under the prioritics
system, fully hooked for each flight and for longer flights per pas-
senger. (4) The commercial air lines accomplished that with a de-
creasc in accidents despite a greater ratio of passenger fatalities.
Jecause each plane carried a full complement of passengers, more per
plane were killed in each fatal crash. During 1941, in 32 accidents in
scheduled domestic operation, 44 persons were killed. The number
of accidents declined in 1942 to 31, but fatalities totaled 71. Latest
available Civil Aeronautics Board tabulations on scheduled domestic
operations showed accidents through November 26, 1943. as 20. with
30 persons losing their lives.

Jefore Pearl Harhor, the domestic and international air lines of the
United States were operating 434 planes. Dy May, 1942, 46 of them
had been sold to the GGovernment and 17 to other purchasers, including
the United Nations. During May. 1942, the .\rmy Air Forces bought
124 of the civil fleet, and leased an additional 34. About 100 planes
went outright to the Army Air Forces and Naval Air Transport
Service for operation by military crews. Seventy of the aircraft.
after having been stripped of nonessentials, were turned back to their
original owners to carry military traffic under contract to the War
and Navy Departments. Many new planes for which the air lines
had contracted were purchased by the Army for military use. In the
Summer of 1943, the Army and Navy had begun to make available
to the air lines for commercial services some of the planes earlier
hought or leased. By December 3. the Army had returned 21 leased
DC-3’s and had resold five more to the air lines, while the Navy had
returned three flying boats to Pan American. The air lines of the
United States started 1944 with about half the size of their prewar
fleet.

Contract operations were carried on by air lines personnel who
wore ATC uniforms and in the case of NATS special insignia. but
remained on the payrolls of their commercial employers. Some con-
tract services were overseas, others within the United States. Cargo
schedules were set and services directed by the ATC and the NATS.

Personnel of the air lines formed a reservoir of transport pilots.
radio operators, dispatchers, flight superintendents, meteorologists.
maintenance crews and others experienced in organization. Within
six months after Pearl Harbor, at least a thousand skilled employees
of the air lines had followed their planes into military service. Many
of these men were killed in line of duty. Others received citations.
Numbers of air line stewardesses volunteered as flying nurses. The
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lished a priorities system to give precedence to vital airborne cargo
and personnel. Regional Air Priorities Control oftices of the ATC
were established throughout the country to issue the priorities. In
case of equally important shipments or personnel contending for space
on the same plane, the one with the greater distance to travel often was
given preference.

As the war progressed, the lines handled new types of cargo which
in peacetimes were too expensive to transport by air. In place of
printed matter, films, electrotypes, flowers and style goods. the trend
shifted to war tools and military equipment. Average weight of indi-
vidual shipments increased from about eight pounds in 1941 to 1313
pounds in 1943. During the first months of the war blueprints and
machine tools were shipped in quantities by air. Costly tie-ups in
production were avoided by rushing materials or parts between fac-
tories which might he a continent apart.

“Buck Rogers stuff on a sound engineering basis,” a veteran air
transport pilot termed the world system of military transport routes
flown by military, naval and contract air line crews. Our military air
highways spanned the seven seas and reached into every continent to
areas uncharted and unexplored a few years ago. The air lines, under
the direction of the ATC and NATS, played a large part in this
enormous air transport network.

Authorized by the Secretary of the Navy on December 12, 1941,
the Naval \ir Transport Service began operations in February, 1942,
Less than two years later, the NATS was flving schedules over many
important world routes. The NATS stated : “The Navy owes much to
its contract air lines in having put into practice in the short space of
two years a great deal that the lines had learned through years of
experience. Internal operation and organization of NATS squadrons
are modeled on Naval usage coupled with the best commercial practice.
It 1s with reference to personnel, however, rather than to any other
particular, that NATS is indebted to the air lines. An early call
sent out to the air lines brought into the service a nucleus of highly
trained and experienced air lines personnel. [t is not unusual to see
such officers conducting Naval air transport operations on the very
locations where they once worked with commercial lines.”

Pan American and American Iixport supplied planes and crews
whose duties were much the same as those of the regular NATS. In
helping service and supply our surface vessels and Naval shore instal-
lations, NATS and commercial contract seaplanes went anywhere the
Fleet went. Air transport of medical supplies, special repair and re-
placement parts and technical personnel for the Fleet had no small
part in the success of American operations in the South and Central
Pacific.”

The Collier Trophy, annual award for the outstanding achievement
in American aviation, went in 1941 to the Army Air Forces and the
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munized against typhoid, tetanus, smallpox, cholera. yellow fever and
typhus. Flight crew members were given practical instruction in avia-
tion medicine, tropical medicine. first aid and survival. Periodically
the courses were supplemented by bulletins on health problems likely
to be encountered on the routes flown. A\ thorough physical examina-
tion was required of hoth flight and ground personnel before and after
heing based overseas.

The primary work of contract carriers was transportation of cargo,
high-ranking military and civilian personnel hetween the United Na-
tions, and mail for the armed forces overseas. Planes did not return
empty from such assignments. They brought home cargoes of urgently
needed war materials. (verseas shipments ranged from a 1.700-pound
engine block, and all the parts to go with it, to tinv boxes each con-
taining a queen bee and two worker bees for a friendly nation. l.end-
lease, hoth to our allies and from them to us. shuttled across the world
by air transport. Critical war materials went back and forth between
American industrial centers and more than 30 foreign countries. At
a South Pacific outpost, military construction was being pushed iever-
ishly. Work came to a standstill when the crankcase of a Diesel power
plant broke down. Nearest source for a replacement was a factory in
[linois. On a Wednesday afternoon, the 730-pound crankcase was
loaded on an airliner and dispatched. On Friday afternoon, 7.000
miles distant, the part had been installed and the construction work
resumed. l.ess than three days work had been lost.

Natural rubber was flown in {from Drazil and Africa. One of the
most important insecticides. rotenone, came to the United States by
air from Brazil where it was derived from a jungle plant. Serums, anti-
toxins. salves for barns, plasma and other medical supplies were
flown to the battle fronts. Thousands of American wounded were
returned to hospitals in this country aboard airliners.

In January, 1936, the commercial air lines formed the Air Trans-
port Association. One of the main functions of the Association was
to serve as a liaison agent between the lines and the military air
services. At the outhreak of the war, the air lines through this
organization were able to mobilize their personnel and equipment
without delay.

When the Japanese fleet had been split after the Battle of Midway
in June, 1942, one wing turning back under heavy American air
blows, the other heading for Alaska, 1o air lines—Pan American,
United, American, Northwest, Pennsylvania-Central, T\WWA, Chicago
& Southern, Western, Braniff, and Panagra—flew planes into Alaska.
They transported special troops and military equipment to Dutch
Harbor. Air line pilots delivered Army bombers. with their crews
and bombs. NATS flew personnel and material into Alaskan and
Aleutian bases in squadrons of three planes each—the leader being
a pilot familiar with the territory, the other two pilots flying in



AIR TRANSPORT IN THE WAR 141

the formation. Even as the Japanese were attacking Dutch Harbor,
airliners were coming in at the airport with war materials. I'ull evalua-
tion of the air lines contribution to the successful defense of Alaska.
however, was to await the end of the war.

Alaskan operations remained one of the most difficult and graphic
of the air lines war activities. When the hospital at Nome burned.
a replacement. complete from 24 beds and X-ray equipment to hypo-
dermic needles and rubber gloves. was loaded on two Northwest
airliners and flown in. Within two days after burning, the hospital was
being rebuilt. A\ sawmill needed in the .\laskan wilderness, at a spot
miles from a road. was dispatched by air. For the Alaskan Highway
1.200-gallon gasoline trucks were cut in three parts, shipped by air,
and welded together at their destination. Similarly, power units, gaso-
line storage tanks—some of 23.000-gallon capacity—road graders
and other heavy highwayv equipment were flown where needed.

Crews flyving the Alaskan runs had to be seasoned. In the first
months of the war. Alaskan flying was mostly through snowstorms.
over uncharted wilderness and mountains, without adequate weather
reports or other navigation aids. At times. the weather was so cold
that oil congealed into a thick gum which had to be cut with gasoline.
On one hop, with a plane load of passengers, the pilots were alarmed
by strange vibrations that shook the ship periodically. They finally
discovered the source; the passengers were stamping their feet to keep
warm.

“You just draw a line on a map and then take off and go there,”
the transport pilots said. In reality, it was not that simple. Gasoline
r_lee(ls. cargo weight, resistance of brevailing winds. and a dozen other
tactors were calculated carefully and a course charted accordingly
before a transport plane took off for far places. Dut this complex
Procedure was so thoroughly developed and flight officers became so
experienced that it amounted practically to “drawing a line and then
going there.”

The world system of U. S, military airways had passed the pioneer
stage in 1943, Transport pilots no longer ran risks of being unable to
land in the Far North because some stubborn bull moose had taken a
stand in the middle of the runwayv and refused to budge. Remote
coral atolls and jungle rivers had become seaplane hases. Large
airfields and adequate installations were strung through jungles where.
a matter of months before, trail-blazers from the Army Air Forces and
an American were dickering with natives to clear runways, using
molasses-flavored twists of chewing tobacco as inducement. Our
military airways made any spot on the globe less than 6o hours flying
time from any airport in the United States.

Safety was the keynote in the evolution of the maze of overseas
airways developed by the ATC and NATS. Fighting craft had to
be expendable ; transport planes were not. They were valueless unless
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they could get their valuable cargoes through to the points of need.

The air lines and the Services worked out many new safety de-
vices for flight operations and vastly improved existing ones. Most
of these were still on the seeret ist but it could be said that their appli-
cation to postwar aviation would bring about revolutionary changes.
Not only was every precaution taken to assure safe operation of trans-
port planes : careful provision was made for the crews in case of crash
landings in wild and remote places. Great progress had been made in
the development of emergency cquipment. No transocean plane left
an airport without full equipment for survival at sea in case of acci-
dent. Self-inflating life rafts and life belts, concentrated foods, medi-
cines and fishing tackle enough to take care of the entire crew for
extended periods of time accompanied each flight. Similar provision
was made for Arctic and tropical runs.

Subsequent to the spring of 1942, the armed services furnished
some of the air lines with new large transport planes for contract
operations. At the same time, demand on equipment which the lines
were regularly operating became progressively heavier. Without
a greatly increased supply of pilots, navigators, radio operators, flight
engineers and mechanics, our military and civil needs could not be
met. An Airline War Training Institute was formed on August 12,
1942, to fit civilian recruits for either civil or military air transport.
As it developed, the Institute engaged in no actual training work. It
evolved into an agency for supervising training programs for military
personnel undertaken by the individual lines. Previously some of the
lines had engaged in training activities for Army personnel. Results
had been uneven, chiefly hecause of lack of standardized curricula.
lLater the program was changed to provide for standardization and
coordination of transitional training of military personnel. The Air-
lines War Training Institute prepared training courses and assured
an even flow of trainees. By I‘ebruary, 1943. the program was work-
ing smoothly. While only the larger lines were equipped to give the
full series of courses, the following participated in the training of Army
or Navy personnel: All-American, American, Braniff. Chicago &
Southern, Colonial, Continental, Delta, Itastern, Inland, Mid-Conti-
nent, National, Northeast, Northwest, PPan American. Panagra,
Pennsylvania-Central, TWA, United and Western Air.

Instruction included : 1—Transitional training of Army and Navy
fliers who had finished hasic flight courses at military bases. I’revi-
ously familiar only with single-engine, low-horsepower training
planes, these men were bri(lged‘over to powerful, multi-engine trans-
port cragt under supervision of seasoned transport pilots. [Emphasis
was on instrument flying and radio navigation. As the Army fliers
advanced, they were assigned to regular cargo runs as co-pilots for
training ul.lder flight conditions. 2— Transition training of Army and
Navy navigators, radio operators and mechanics. Trainees received
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testing it completely. The work was done under the direct supervi-
sion of military and air lines maintenance officials.

One of the most spectacular of the air lines war contributions was
special work done at some of the Army and Navy modification cen-
ters. These centers were not manufacturing plants. They were way
stations between factory and front where planes could be fitted with
whatever additional equipment might he needed for any specific task.
Any standard plane could be tailored for a variety of operations under
totally dissimilar weather and tactical conditions, At an air line modi-
fication center, pontoons were put on Army C-47 s—military versions
of the DC-3. Wheels on the pontoons were retractable, enabling the
plane to land on snow, water, ice or land. Big bombers purchased by
the British and Russians required certain changes. The work was
done by air lines modification centers. Most types of our own aircraft
had at one time or another been modified to meet developments in
enemy aviation., Planes originally intended for the special tasks of
one branch of the services often were modified for use by another.
Obsolete models were altered for such work as towing targets for
aerial gunnery and anti-aircraft practice. Planes were modified by
Delta Airlines for use as “dusters™ which spraved chemicals deadly to
insects over infested jungles and swamps where our troops had to live
and fight,

Cargo planes were changed overnight into flving hospitals. With
special equipment installed. others became meteorological laboratories
on wings, able to go anywhere for advanced weather information. A
majority of the aircraft used in the Aleutians, the South Pacific and
the FFar ast were modification jobs, as were those of the Tokyo
raiders and the Ploesti raiders.  One bhig bomber model required sev-
eral hundred separate changes before it was ready for action. Most
changes, however, were not so wholesale. \When necessary altera-
tions accumulated on a particular type of plane. the basic design was
modified at the factory.

At the beginning of the war none of the air lines had adequate
facilities for the rush of modification work required at once by the
armed services. Planes were staked out in the open: and day and
night in wind, sleet and sub-zero cold. the mechanics swarmed over
them. Thousands of additional men and women had to be found and
trained. Deauty shop operators, barbers, soda fountain boys. school
teachers and milkmen were recruited and given intensive courses of
instruction. The manager of one center in the heart of the western
cattle country had to post notices urging new employees to remove
their spurs before getting to work. )

Earl)f in 1944, modification centers were housed in modern plants,
one costing more than $12,000,000. Continental Airlines huge center
for B-17 Flying Fortress modification was an example. Company
officials stated: “Tlte concrete apron upon which the modification cen-
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ter stands covers an area embracing 16 city blocks. Airplane parking
space totalling 3.800,000 square feet and auto parking totalling 200,-
000 square feet are provided. Matching the go acres of concrete in
size are the two huge hangars at the north end. where Flying For-
tresses will receive the latest improvements before being flown away
to dispersal points. there to receive their crews who will take the ships
directly into battle. The hangars are 600 feet long and more than 400
feet wide. with an inside height of 35 feet—large enough to house all
present installations at the airport, with room to spare. Other con-
struction includes two-story concrete buildings on the two sides and
in the centers of the hangars to provide office space, tool rooms and
various shops: an 80o-man cafeteria. a headquarters building and a
power and heating plant. Although the number of Flying Fortresses
modified at the new center is a military secret, it can be said that pro-
duction has increased sevenfold over Continental’s former output.”

Experimental and research work of the commercial lines was of
incalculable benefit to the ATC and the NATS. During peace years,
the commercial lines developed most of the planes that became the
backhone of our military transport operations. The Douglas DC-3,
standard airliner, was converted to the C-47, work horse of the Army
Air Forces. The Curtiss-Wright Commando. developed for, but never
used in, commercial services. became the C-46. and the Douglas DC-4,
40-passenger transport which was on order for the lines before the
war, became the Army’'s C-34. The Lockheed C-69, converted from
the Constellation. was conceived and developed for commercial use.

Important improvements were made on aircraft tires, wheels, pro-
pellers. instruments. accessories and operations technique. Tests were
being made constantly on pressurized cabins and superchargers for
high altitude work. lighter fabrics and other structural material, pack-
aging and safety equipment.

The need for airborne cargoes to be rushed throughout the world
made packaging of prime importance. In the past. the Army and Navy
insisted first of all that materials be packed stoutly to prevent damage
from rough handling. Often the packing case, made of inch-thick,
reinforced pine boards, was heavier than its contents. The NATS and
the ATC, with the cooperation of the lines, developed much less bulky
packaging. Strong, specially processed cardboard and fibreboard were
substituted for wood and metal wherever possible. Heavy wrapping
paper and burlap also were used in place of weightier materials. For
example, the NATS stated that pay load of one type of seaplane had
on occasion been increased from 4,000 to 6,000 pounds by reducing
the tare weight of cargo carried. A shipment of airplane engines
which, under the old methods, would have weighed 26,625 pounds and
required the entire space of five or six transports, was reduced by the
NATS to 8,862 pounds and shipped complete in one plane. New
types of gadgets to secure cargo aboard planes not only added to the
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safety of operation and reduction of damaged cargo, but helped ma-
terially in making possible the use of lighter packaging material. Re-
search in the field of light, tough packaging turned each of our cargo
carriers into the equivalent of several craft. Implications for postwar
airhorne commierce were enormous.

In cooperation with the ATC and NATS, Pan American, Ameri-
can and Transcontinental & Western developed self-inflating life rafts
with complete equipment—standard in the Army and Navy air serv-
ices. The rafts were equipped with either of two perfected devices
for obtaining drinking water from the sea—one a small still and the
other a chemical device.

The maintenance department of Northwest Airlines, plagued by
losses of costly washers, screws, holts, and other small parts dropped
by the mechanics, made an experiment with 12 blind workers. Their
patience and ultra-sensitive fingers recovered and correctly sorted
99 per cent of the lost parts. Savings were estimated to be thousands
of dollars monthly. ‘TI'ypical example of ingenuity applied to a prob-
lem in aviation mechanics was a hoist for the huge wheels of bombers,
invented by LLuther Mead, of American Airlines. Formerly, chang-
ing two of the 580-pound tires was a 24-hour job for a crew of six
men. The Mead hoist cut the time to one hour, the crew to two men.
Another device, developed by Transcontinental & Western air, tested
in the shop hydraulic landing gear which previously had to be tested
by the actual process of take-off and landing. This saved countless
manhours and eliminated accidents resulting from flight tests with
faulty gear.

Engineering departments of the lines kept precise performance
charts on all the military aircraft they operated. Ivery time a wing
fluttered, a carburetor mixed too lean, or instruments varied a frac-
tion from accuracy, that fact was entered on a master chart which
itemized all parts of the plane. Through these charts covering months
of operation, aircraft manufacturers checked the strength and effi-
ciency of any component of a plane in ratio to the performance of the
whole. Thus guided, and working toward a functional balance, manu-
facturers could redesign or replace unsatisfactory parts.

The commercial air lines shared the credit for development of the
100-plus octane aviation gasolines which add such power and range
to our aircraft. Iiven before the war, the lines were conducting ex-
haustive tests on the then new superfuels under conditions of extreme
heat, cold and altitude. Their findings were invaluable in the produc-
tion of high octane gasolines and even more potent aviation fuels
which were in the laboratory stage early in 19.44.

Participating to a varying extent in all the above activities were
Pan American, American Export, United, Continental, American,
Northwest, Pennsylvania-Central, TWA, Eastern. Delta, Braniff,
Chicago & Southern and Western.
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In the course of transoceanic runs. commercial air lines helped the
Navy spot submarines and survivors of torpedoed ships. One com-
mercial pilot took his plane down to investigate a small iceberg lying
directly in a convoy route. The iceberg began shooting at the plane.
The enemy made numerous attempts to trick transport planes off
their courses by sending them fake radio bearings. During thick
weather over the North Atlantic it would be relatively easy for a
pilot, flying on false information. to overshoot his goal and land on
some German field across the Channel. Fortunately. a thorough sys-
tem of checking radio reports prevented loss of our planes. although
there were some close calls.

Eastern Airlines, a contract carrier that operated on regular sched-
ule through a region of violent tropical thunderstorms, served as a
ﬁ_\'ing weather bureau for the combat craft which also used the route.
I'he line rearranged its schedules so that its aircraft could depart every
morning well ahead of the military flights. and radio back weather
intormation at short intervals. NATS scheduled flights from Seattle
to Alaska and Aleutian bases performed this same function for com-
bat aircraft in that area.

A comprehensive description of our Army Air Forces air trans-
port operations was given by Gen. Henry H. Arnold in his report
on January 1. 1944. as follows:

“In May. 1941, plans were developed for expediting the movement
of aircraft from the factories to the points at which the British would
fly them overseas. When the Japs attacked Pearl Harbor we received
pleas from all parts of the world for personnel. planes, engines, parts
and supplies. \We strove to meet these requests. Ships of the sea were
slow and subject to attack by submarine. The war would be lost if
we used only such means of transportation. Airplanes are weapons
of war that can not be held on the ground ; there, they are a liability
rather than an asset. We must get them in the air and keep them
there. That requires supplies and replacements in constant streams.
Thus came into being the Air Corps Ferrving Command: at first
across the Pacific—then the South Atlantic—then the North Atlantic
and now to all corners of the world where we take aircraft, im-
portant personnel, mail, supplies of all kinds—to places they are
needed most. Starting with only two officers and one clerk in a small
roon, today’s Air Transport Command totals over 85.000 officers
and men.

“Mounting aircraft production soon created a difficult situation
for this new unit. Ever increasing numbers of aircraft were leaving
the factories to be delivered to American and British combat units.
This meant increased flying, the requirements going up steadily day
by day. The first ferried plane was delivered to the British on June
7> 1941. By December 7, 1941, approximately 1.200 had been flown
to the British and our own Air Forces, and the first delivery had been
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made across the South Atlantic to Egypt. From that time to this the
number of planes in the air and the volume of freight carried have
steadily increased. On one recent day 680.000 pounds of materiel,
munitions, and supplies were delivered by air to one theater of opera-
tions. This information will be of neither aid nor comfort to our
enemies,

“The Air Transport Command’s shuttle service to Dritain and
the Middle East and its exploratory flights to various parts of the
world paved the way for routes which were needed when the United
States entered the war. Arrangements for the development of such
important bases as Christmas Island, New Caledonia and bases in
Greenland were completed. A string of weather stations was laid
out in the far North and the heginnings of a communications network
developed, without which our world-wide flying might not have been
possible. After Pearl Harbor, domestic ferrying increased and has
continued to do so. To this was added the urgent need for delivery of
all types of aircraft overseas and the air transportation of strategic
cargoes, including mail and personnel.

“In addition to ferrying planes and routing flights to deliver sup-
plies, special flights and deliveries were carried out wherever needed.
Two dramatic examples of this are the delivery, on short notice, of
the Flying Fortresses which were the Army's striking power in the
decisive Battle of Midway and the sending of a number of C-47 trans-
ports, loaded with bombs and ammunition, to the Aleutians at the time
of the attack on Dutch Harbor. Both of these actions influenced
greatly the course of the war.

“By July, 1942, it had been determined that military air transpor-
tation had grown up; the Ferrying Command was reorganized as the
Air Transport Command, to perform all kinds of air ferrying and air
transportation. Under its control the various airlines, on contract
with the War Department and flying aircraft issued to them by the
Army, render transport services for the armed forces and our allies.
This contract system is worthy of special mention. \While taking care
of our domestic air transportation requirements, we look out in so far
as possible for the American public's air travel needs. Of course
neither civilians—nor the fighting forces—obtain all the service they
wish they could obtain. Four thousand additional transport planes
could be used today if we had them.

“The current offensive of the Eighth Air Force against Germany,
the role of air power in our attack in Ttaly, and the air offensives of
the U.S.S.R,, to pick three examples, depend upon the steady move-
ment of new combat planes both to augment the air forces and to
replace those planes shot down, damaged. or laid up from ordinary
wear and tear. This means a steady movement of planes in such num-

bers as even two years ago would have seemed the product of a fev-
ered imagination.
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—towing targets in gunnery schools, acting as co-pilots on night
searchlight missions, and the like. Women pilots are also flying some
of the weather planes which take meteorologists aloit. Indeed. this
organization has come to serve a variety of useful purposes in the
Army Air Force organization.

“Since the Ferrying Command was established in May, 1941, the
transport and ferry systems of the Air Transport Command now ex-
tend over some 110,000 miles of routes. In recent months an average
of more than twelve million miles a month have been flown in ferry-
ing operations and more than ten million in air transport.

“A word of caution must be said about this impressive growth.
IFigures of miles flown and tons delivered bv air are impressive.
IHowever, when the total supply requirement of an army in the field
or of a sizeable air force are considered. they dwindle. A mission of
300 four-engine bombers drops more than a thousand tons of bombs.
To this cargo must be added tons of gasoline, ammunition, and oil.
After the mission, there are engines to be replaced. spare parts pro-
vided. Air bases must be kept supplied with machinery, tools and
men. Flying and ground personnel must be fed, clothed, housed. doc-
tored, and they must have mail—by the ton. It will be realized that
air transportation itself does not solve the whole problem of supply,
but the ability to fly in vital cargo on short notice can turn and has
turned the tide of battle.

“Members of the Women’s Army Corps are now serving 20.000
strong at airfields and air bases in the United States. WACS are
filling two hundred different jobs*in the Army Air Forces, such as
Link trainer operators, parachute riggers, cryptographers, camou-
flage technicians, weather observers, and flight control tower oper-
ators. One Air WAC, an expert watch repairer in civilian life, is
now a bombsight repairer. Another, a dog fancier, has a key position
in the dog training program of one of the domestic Air Forces. The
great majority of Air WACS are filling less unusual, but equally
essential clerical, communications, and motor transport jobs. The
Army Air Forces need over 100,000 additional WACS to serve on
domestic airfields and thousands more overseas. The WACS serv-
ing our air stations are carrying on with the efficiency and effective-
ness exhibited by the men whom they replaced. Thus we are saving
man power,

“The Air Service Command, formed in October, 1941, surpasses
in size and is doing a wholesale round-the-globe business greater than
any mercantile establishment in the world. It employs 300,000 civil-
ians, of whom 43 per cent are women. Incidentally, many of these
loyal workers were previously considered unemployable, but the Air
Service Command has found suitable tasks for the handicapped, for
the blind—and even midgets find their size an asset when working
inside the fuselages and wing sections of certain planes. The Air
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Service Command's 300 warehouses contain 500.000 different items,
five times as many as are listed in the Sears Roebuck Catalog. Every
one of them is needed for the 130 aircraft tvpes of the Army Air
Forces. The storage space in the United States alone is equivalent to
a building 735 feet wide and 100 miles long.

“The Air Service Command prepares equipment and supplies—
which are moved by ship td 210 foreign ports. It can now be stated
that for everv pilot overseas. the Air Service Command sends out the
surprising average of nine tons of aviation supplies monthly, not in-
cluding food and other items handled by the Quartermaster.

“Recause of the technical knowledge with which aircraft equip-
ment must be handled. the Air Service Command retains control over
maintenance of all equipment. In the course of one month, thousands
of airplanes at home and abroad require major repairs which the
crews of the combat units on the spot cannot make. These planes are
repaired and overhauled bv the Air Service Command Depots. Some
mklmg of the extent of ASC operations may be gathered by the
fact that within the United States alone. the Air Service Command
supplies 4.000.000 barrels of aviation gasoline a month. One barrel
would last the average motorist a long time.

“The Air Service Command finds answers to a host of war emer-
gencies every twentv-four hours. For instance. two boat loads of Air
Forces supplies were on their way to China and Burma. \Veeks had
been spent assembling the cargoes, and the freighters crept through
submarine infested waters for two months. 1Vithin one day of their
destination. both were torpedoed and sunk. ASC Headquarters,
however, had a list of every item aboard. In eleven days a replace-
ment supply had been brought together from all parts of the nation,
loaded aboard other ships, and the journey began again. The theater
commander received word that his lost supplies had been replaced
before he learned his original shipment had been sunk. On July 15.
I943. the engineering officer of the Twelfth Air Force was in Sicily
to determine at which place on the island our battle-scarred airplanes
could receive much-needed overhauling. Personnel. equipment and
spares were urgently needed for this great air offensive. The officer
left Africa on July 16 and arrived at Patterson Field, Ohio, Head-
quarters of the Air Service Command, on July 19. Two days later
the supplies had been accumulated. On July 22, the officer took off
in a four-motored plane, which was loaded to capacity with trained
men, and landed in Africa on July 23. Planes bringing everything
else he needed followed within a few hours. He had been gone ex-
actly one week.”

General Arnold described the incredible efficiency with which
wounded soldiers were being evacuated by air transport: “Since
Pearl Harbor, over 125,000 casualties (sick, wounded and injured)
have been flown from combat zones in American transport planes.
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This simple statement encompasses one of the greatest accomplish-
ments of modern aviation medicine, an accomplishment of interest
to every parent of a soldier in any branch of the Army. The first
obstacle that had to be surmounted in developing the air evacuation
service was the supposed danger of killing the patient. estimated by
some medical authorities to be a real one in the case of head. chest,
spine and internal injuries. Yet the safety of transporting wounded
by air has been demonstrated beyond doubt. In the Mediterrancan
theater from the beginning of the Tunisian campaign in November.
1942, to the close of the Sicilian campaign in September, 1943. more
than 25,000 men with all types of illnesses and wounds were trans-
ported 8,000,000 miles by air. Only one patient died—one in 25000.

“The second obstacle was the shortage of air transports. Air-
planes, it was said, could not be spared solely for such purposes. This
obstacle was surmounted by the simple conversion of cargo planes
carrying troops and supplies to the front to the transportation of
patients on the return trip to the rear. Air evacuation is a boon to
the morale of ground troops, and aids the theater commander by
quick removal {rom the battle zone of his non-effectives. Trips which
would take weeks by hospital train or ship are now flown in a day.
Air evacuation is an outstanding example of successful cooperation
among Army Air, Ground and Service Forces.

“Much of the progress of the air medical program is due to the
excellent care given the injured, sick and wounded men by our nearly
7,000 nurses. Included in this group are the flight nurses. who have
received special training for their work at the School of Air Evacua-
tion, Bowman Field, Ky. Today, long flights are commonplace.
One soldier with a broken back was brought to Walter Reed Hospital
in Washington, D. C., from Kunming, China, via India. and Miami,
Florida—nearly 15,000 miles in 82 hours. Trips which would take
weeks by a hospital ship or train with a staff of doctors and nurses
are now flown by transport planes, staffed by a flight nurse and non-
commissioned medical technician, in a day or two.

“Flight nurses are carefully selected and trained in phases of
aerial medicine, intravenous therapy, tropical medicine, field sanita-
tion, compass, map and aerial photography orientation, what to do
in case of air and gas attacks, and other matters. The lives of the men
may depend upon her proficiency. Besides looking after the comfort
and needs of the sick and wounded men, the nurse can also be help-
ful in maintaining high morale. Each patient requires individual at-
tention. The nurses of the Army Air Forces have met the tests of
battle in a manner to merit unqualified approval.

“Complete hospital service now moves with the mobility of war
itself. Six days after the Army hospital in Nome, Alaska, burned
down, a new and complete 25-bed hospital had been flown in from a
distance of 3,400 miles. Two field hospitals were flown over the Owen
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Stanley Mountains in New Guinea. In Sicily, a 50-bed hospital was
moved by air a distance of 44 miles in two and a half hours from the
time it was dismantled until the time it began receiving patients at
the new site.”

The Pan American Airways System had two kinds of operations:
I—Special missions and services performed for the military to all the
world battlefronts. 2—Services over the civil air routes it pioneered.
routes on which the nation depended for movement of international
priority passengers. mail and express between 46 countries and colo-
nies, including the British Isles and neutral Portugal. the Belgian
Congo. Hawaii. Alaska and a network of some 50.000 miles in the
Caribbean area., Central and South America. In each categorv. the
miles flown. and passengers and cargo carried in 1943 had far ex-
geeded 1942 totals. And the services operated by Pan American crews
tor the Army and Navy outstripped the total plane miles flown by Pan
American on all its civil routes not only during 1942 but during the
last year of peace. Statistics for the system tell the story.

In 1943. Pan American’s aircraft flew a total of 635.346,000 miles
as compared with 43.939.744 in 1942 and 24.873,491 in 1941. Pas-
sengers carried were nearly double the 1941 figures. 606.700 as against
391.013: passenger miles stood at 473,470.000 as compared with 228.-
630.621. In 1943 the svstem carried 49.345.000 pounds of cargo,
more than doubling the 1941 figure of 20,339.255. The mail load of
14.465.400 pounds was more than four times the 3.489.619 pounds
carried in 194I. Ton miles flown totaled 72.735.000 compared with
29.779.429 in 1941. Including special and chartered routes, Pan
American Airways flew 96.353 route miles during 1943, as compared
with 95.786 in the last year of peace.

Special wartime missions performed by Pan American during
1943 were many and varied. One emergency cargo flight took a
Boeing-built Clipper completely around the world. and marked the
first aerial crossing in history over the Indian Ocean direct to Aus-
tralia. This included one flight of 3,460 statute miles non-stop. Pan
American flew President Roosevelt to and from Africa early in the
year for the historic Casablanca conference, carried other heads of
government and high military and diplomatic officials on many war-
time missions which required the utmost in speed and security. The
military services operated by Pan American with military transport
aircraft covered routes assigned by the Air Transport Command and
the Naval Air Transport Service in accordance with shifting re-
quirements of world strategy. One Pan American division alone, set
up to perform services assigned by the ATC, flew 1,250,000 miles
a month, carrying overseas cargo at the rate of 3.500,000 ton-miles
every 30 days. This division had 117 flight crews, of which 76 were
expert in four-engine aircraft operations.

On November 17, 1943, Pan American flight crews had com-
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pleted 5.000 actual over-ocean crossings since the Jap raid on Pearl
Harbor. That figure included 3.25¢9 flights across the North and
South Atlantic, 1.741 over the Pacific between the United States
mainland and Hawaii and on the long run to the South Pacific theater
of war. During the remaining days of November and the month of
December, 388 additional over-ocean crossings were completed, mak-
ing a total of 5,588 since IPearl Harhor. In Alaska. Pan American
operated for the NATS out over the foghound Aleutians. and piled up
new records in service hetween principal population centers of the
Territory and the United States to speed defenses and help oust the
Japanese from footholds on Attu, Agattu and Kiska.

In China, Pan American's affiliate, China National Aviation Cor-
poration helped the A'T'C to maintain China's aerial supply line to the
outside world over the FHimalayas to India.

Detween the Americas. ’'an American and its affiliates stepped up
services by introducing night lighting facilities, by all cargo flights. by
greater utilization of aircraft, by construction of new terminal facili-
ties to speed maintenance and cut turn-around time, and by opening
a new international air gateway at New Orleans.

At the heginning of 1944, plans were completed for consolidation
into one operating setup all the System’s Latin American services.
Under the name of the [.atin American Division, and with headquar-
ters at Miami, I'la., this unit was designed to administer the 50.000
miles of air routes previously under the jurisdiction oi the Fastern
Division at Miami and the Western Division at Brownsville, Tex.

With the entire system participating in the war effort. postwar
plans for Pan Ameriean were receciving close attention as well. Pan
American long before Pearl Harbor had launched a program for the
construction of 5o giant Clippers, cach capable of carrying 153 pas-
sengers from New York to .ondon in 10 hours at a fare of $100. On
other Pan American routes, at comparably low fares. the Clippers
would provide 24-hour service to Australia or China and 22-hour
service to Buenos Aires.

On October 26, 1943. Juan . Trippe, president of Pan American,
made a speech in which he envisioned an air age in the postwar world
which would make the entire globe one neighborhood. To enable the
United States to meet on an equal basis the great foreign air transport
monopolies in the competition for a fair share of future world trade,
he recommended one strong American international air line, a com-
munity company, owned and controlled not by any one aviation inter-
est but by all American transportation interests able to contribute,
under an organization plan approved by the Government. He be-
lieved it imperative that the Government formulate a national policy
for international air transport solely on the basis of “what is best for
our country as a whole.”

Organized in the latter part of 1942 to carry out operations for
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Clippers logged more than 2,276,000 miles over airways which link
the United States with Europe, Africa and South America. The
year’s 430 transatlantic crossings brought the total since the service
was pioneered in May, 1939. to 1,700. The division recorded 40.703,-
094 passenger miles and 38,916,244 ton miles of cargo flying in 1943.
Cargo shipments included blood plasma, medicines and surgical dress-
ings; films, foodstuffs. construction materials for overseas bases:
rubber, mica, industrial stones; 416 tons of mail. One cargo item was
22 feet long and weighed 2,750 pounds.

In addition to its special missions for the military and its regular
commercial services, that Pan American division also operated a fleet
of Navy flying hoats for the NATS. For personnel of the NATS
also, it maintained a flight mechanics school from which, since the
first graduation in May, 1943, 365 men had been assigned to squadrons
and Fleet duty. The training program embraced theory and practice.
with classroom lectures supplemented by work in Pan American shops
and training on equipment being groomed for flight. On March 31.
Pan American opened. at its Atlantic Division’'s New York marine
terminal hangar additions which more than doubled the available floor
space. Steel for the new structures was recovered from Port Wash-
ington, L. 1., site of the company's first transatlantic base. The Divi-
sion’s personnel numbered about 3,100.

Pan American’s Transpacific Division in 1943 carried out a calen-
dar year of operations for the Navy, which in an incredibly short
time, had turned from defensive action to a large scale offensive
throughout that vast Pacific’'s war theater. The division, which had
seen one Clipper destroyed at its dock in Hong Kong and another rid-
dled by machine gun bullets on Wake as war flamed across the Pacific,
suffered only two minor casualties in 1943. At one island station a
Quonset hut was demolished by bombs and a crash boat received 147
holes from shrapnel. Transpacific completed 1,559 schedules. piling
up totals of 6,200,000 plane miles, 13,836,270 cargo ton miles and
43,300,000 passenger miles.

Transpacific operations comprised service between the United
States mainland and the Hawaiian Islands under a certificate of public
convenience and necessity, and service beyond the islands to the South
Pacific theaters of war for the Navy. At the end of 1943 Pan Ameri-
can had made a total of 2,042 Pacific crossings since Pearl Harbor.
Many important military and Government authorities were carried.
A new twin hangar was constructed by the Navy on Treasure Island
in San Francisco Bay, Transpacific’s U. S. base, and put in service by
the Diyision during the year. Division personnel perfected new re-
coopering methods to conserve weight and space of cargo by which
the equivalent of nine Clipper loads was saved during the month of
June, 1943, alone.

It was out on the Pacific too that the Navy and Pan American
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schedules as compared with 128 in July, 1942, flew 477,440 plane
miles as compared with 88,190; 3.131.236 passcnger miles as com-
pared with 384,456; 81,657 cargo ton miles as compared with 4.113.
Indicative also of the increased tempo of air operations in Alaska gen-
erally was the fact that while for the first calendar year of the war,
Pan American alone carried 8,107 passengers and 195.842 pounds of
express, in 1943 it carried 20,204 passengers and 2,778,972 pounds of
express, flying a total of 4.262,478 plane miles and 24,233.123 pas-
senger miles. Personnel increased from 796 to about 1.400. The
largest single cargo item carried was a 3,220-pound PT boat engine
flown North during the Aleutians campaign.

Pan American’s maintenance and engineering department con-
tinued to pioneer improvements in winterizing equipment and tech-
nique to effect greater utilization of aircraft. Through the initiative of
the Division Meteorologist, Carol Beamer, a combined meteorological
briefing office was formed at Seattle to pool the manpower of various
agencies for the good of all serving the Territory. Intensive training
courses were conducted in maintenance. meteorology, flight training,
communications and traffic.

After a year of air evacuation of refugees from Hong Kong and
from the debacle in Burma in 1942, China National Aviation Corpora-
tion (CNAC), the air line in which the Chinese National Govern-
ment and the Pan American World Airways System had been part-
ners since 1933, could settle down in 1943 to a year of unprecedented
air transport over the world's worst airway in efforts to maintain
China’s last supply line. Initial successes of the Japs in the Pacific
area after Pearl Harbor had lopped off China’s contact with the out-
side world at the Crown Colony, then the alternate routes by air to
Burmese ports. CNAC and the ATC commenced flying war sup-
plies over the hump of the Himalayas—between China and India—
into blockaded China and returning with essential raw materials for
the United Nations war machine.

With considerable new equipment, and personnel expanded nearly
200 per cent—many of its pilots former fighters for Gen. Chennault’s
famed TFlying Tigers—CNAC's planc miles and cargo ton miles
flown during 1943 were more than 100 per cent above 1942 totals.
One CNAC scnior pilot, Capt. Ilarold Chinn. had a record of
nearly qoo flights across the hump. Another, Capt. Moon Chin, made
survey flights across a section of the mountains even more forbidding
to assure an alternate aerial lifeline in the event that reverses should
make the present route unserviceable.

IExtending southward from the international air gateway at Miami,
Fla., over seven different routes to Mexico, the West Indies, the
Caribbean area, the north coast of South America and down its east
coast to Buenos Aires in Argentina, Pan American’s Eastern Division
fleet flew 12,146,294 plane miles in 1943, more than double the mile-
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figured in the speedup were innovations in maintenance and operations
practices to increase loads: the start of night flying in Brazil by Pan
American’s national affiliate, Ianair do Brasil, and on the route from
Miami to San Juan, Puerto Rico; an all-freight Clipper service across
the Caribbean begun late in 1943: and completion of a vast new
maintenance and office building on Pan American Field in Miami, the
largest and most costly structure in the Pan American World Air-
ways System. It provided hangar facilities for servicing from 12 to
18 Clippers at one time.

Personnel on the lastern Division gained to a total of 4,200 in
1943—30 per cent of them women. Breaking a tradition of all-male
flight crews on the system. the Eastern Division prepared to use
stewardesses on two of its international routes as a result of increased
wartime services and the manpower problem.

Charter service operated for the Rubber Development Corporation
was expanded in 1943, and several changes in routes were made to
speed transportation of supplies to the raw rubber producing areas in
the Amazon Valley. At the request of the U. S. Farm Security Ad-
ministration, the Division flew nearly 200 laborers from the Bahamas
to help harvest spring crops.

The opening of a new international air gateway at New Orleans
to serve the Latin American area was a highlight of Western Divi-
sion operations in 1943. On June 13, a Boeing-built Stratoclipper, four-
engine, high altitude transport took off from New Orleans airport on
new service to the Canal Zone over a route bisecting the Gulf of
Mexico to Merida on Yucatan and thence down the Central American
republics to Guatemala City in Guatemala. Managua in Nicaragua and
Balboa. Flying the 2,000-mile route in 12 hours, the new service
brought every city of the vast Mississippi Valley within 24 hours of
the vital Canal Zone. Through domestic air transport in the United
States and the networks of Pan American and Pan American-Grace
Airways southward, brought air transport service to 57,000.000 resi-
dents of the 19 States in the Mississippi and Ohio River valleys and
provided direct links with 200 cities in Central and South America.

Over its trunkline service to the south from its home base at
Brownsville, Tex., the Western Division stepped up air transport to
accommodate ever increasing wartime demands, while Pan American’s
Mexicap affiliate, Compania Mexicana de Aviacion (CMA) shat-
tered air transport records in the neighboring republic. CMA on
February 16, started the first night flying route in the Western Hemi-
sphere to be financed by an individual company. The lighted airway
en route from our border to Mexico City cost nearly half a million
dollars and was constructed of Mexican materials wherever possible.
The division set new records in 1943. It carried more than 90,000
passengers some 68,000,000 passenger miles as compared with 74,193
passengers, 54,093,060 passenger miles in 1942. Plane miles flown
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were estimated at 5.400.000 as against 4,214.532 miles during. 1942.

The chief weapons with which Pan American-Grace Airways
clipped the wings of Axis-controlled air lines on the west coast 9f
South America before Pearl Harbor were faster. more efficient air
transport through increased frequencies, faster schedules and new
routes to duplicate the Axis service. With the Axis definitely out of
the picture in 1943, Panagra continued to speed air transport opera-
tions to meet the increased demands of a hemisphere at war: and in
1943 it outstripped the 1942 record. Plane miles reached 4.600,000
as against 4.030.000. The number of passengers jumped to 69,000
from 36,770, while passenger miles flown were 37,500,000 as compared
with 43.000,000. Two million pounds of express were carried as com-
pared with 1.330.000. Panagra carried 280.000 pounds of mail in
1943 as against 242,000 pounds in 1942. Personnel rose from 1.600
to 2,500. In I"ebruary. 1943. Panagra extended to Buenos Aires the
all-cargo route started in 1942 from Balboa in the Canal Zone to
Lima, Peru, making the 3,400-mile run the world’s longest all-cargo
comunercial air transport operation. In Ecuador. Aerovias del
Ecuador-Panagra extended operations north from Quito to Ipiales in
Colombia. Three new Douglas DC-3s permitted Panagra to increase
its trans-Dolivian and ILima. Peru-Santiago, Chile services and to
operate extra cargo flights of importance in stimulating the economic
life among the eight great republics that it served.

American Airlines in 1943. with many of its trained personnel in
the armed forces and with only about 60 per cent of its prewar fleet
of Flagships left in commercial service, rolled up an impressive rec-
ord on its domestic comimercial routes and made an outstanding direct
contribution to the war effort in its work for the Air Transport Com-
mand both at home and abroad. American Airlines carried on its
commercial schedules 26.163.969 pounds of mail in 1943, compared
with 14.634,679 in 1942. It flew 16.234.099.319 mail-pound miles
compared with 9,092,367,649 in 1942. Express also rose to peak
heights with 20.976,790 pounds carried in 1943, compared with 11,-
971,155 in 1942. Much of this cargo, though carried on scheduled
conmmmercial flights, was vital war material. Typical were the first
transcontinental all-cargo flights started on August 20, 1943, when
shipments on the east-bound plane were headed to four continents and
18 war production cities throughout the country. Though the com-
pany was unable to accommodate thousauds of passengers who wanted
to fly, Flagships left in commercial service flew 26,039,898 revenue
passenger miles in 1943. compared with 27.645,067 in 1942. The
company transported its six millionth passenger in October, 194§.

American Airlines overseas operations proved to the world that a
well-trained pilot and crew could fly to any corner of the globe at a
few hours’ notice. Training schools for navigators, pilots, radio offi-
cers and flight engineers were established by the company, and the
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carried almost five million pounds of cargo into beleaguered China
and at the height of these operations. was making six round trips a
day between India and China. All overseas crews were drilled in
ditching procedures—the correct procedures for emergency landings
on water and in the handling of life-raft equipment. The procedures
worked out by American Airlines were adopted as standard by the
Ajr Transport Command. Besides foreign flight operations for the
Air Transport Command, American Airlines also operated cargo
ships on regular schedule on the Army’'s domestic routes.

During the company's operations under contract to the Air Trans-
port Command. American Airlines crews flew to every continent in
the world, to 27 countries outside North America, and to go cities
outside the United States, including nine points in Alaska and nine
in Canada scattered from one coast to the other. On the domestic
routes which the company was flying for the Air Transport Com- .
mand, it operated into 26 cities in the United States not on its regular
commercial schedules.

Training of personnel, modification of Army planes, experimental
work on radio. fuels and equipment, and planning for the future were
among other activities. Besides training flight crews to man the ships
which the company was operating for the Air Transport Command,
hundreds of Army ground mechanics were given a three months on-
the-job training in transport technique, working three shifts a day.
In cooperation with Edo Aircraft Corporation, the engineering de-
partment worked out the engineering details involved in putting the
first floats on a Douglas C-47. the Army version of the DC-3. The
company also cooperated with General Electric in testing various
tvpes of aircraft equipment such as superchargers. armament control,
navigational and flight control instruments and special type arma-
ment. Firing tests on this armament required the use of water targets
and tow targets. American Airlines manufactured the former, and
the company's pilots, engineers, draftsmen, stenographers, data tran-
scribers, shop foremen and mechanics aided General Llectric person-
nel in the work. One plane, a B-23. a Douglas-built medium bomber,
was redesigned for high-altitude flying. This necessitated the instal-
lation of modified engines, the design and fabrication of new engine
cowling, pressurization of the forward cabin and redesign of miscel-
laneous items. The engineering department also handled Consolidated
B-24 modifications to British standards at the request of the U. S.
Government, and a group of C-46 (Curtiss Commando) modifications
for U. S. military cargo service. A Douglas C-54 was converted into
a litter ship for the transport of wounded.

Recognition came to many American Airlines personnel for out-
standing service during 1943. First prize for original research in
flight operations given by the Air Transport Association went to
Dixon Speas, assistant to the vice president of engineering, for his
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Flight Plan Analyser and Altitude Selector. Second prize went to
Robert Ithrke, meteorologist. I.uther Mead's device for changing
huge airplane tires received wide acclaim for the economy it has made
possible in time and labor. A test stand for radio transmitter tubes
won an award.

Braniff Airways in 1943 flew 060.520.373 passenger miles. and
opened a new route from Amarillo north to Pueblo. Colorado Springs
and Denver, adding 371 route miles and linking Texas and Oklahoma
with Colorado. South of San Antonio, an additional 150 miles were
opened to T.aredo, adding a second international gateway. supplement-
ing the existing international service through Brownsville. Another
route was granted to Bramil. from Houston to Austin. 154 miles,
which was to bring the system to the new total of 3.309 miles. Au-
thority to serve the Tri-Cities of Moline. Rock Island and Davenport
was granted, and service was to begin in February. 1944.

In addition to the many special war missions the company was
called upon to perform. regular cargo runs between Dallas and
Panama, as well as a route between Dayton, Ohio, and Sacramento.
Calif., by way of Dallas, were in service. The company continued its
many training programs for army personnel. Army pilots, graduates
of the Air Training Command, were given a course in the multi-
engine transition school operated for the Air Transport Command at
Brownsville. Other members of the air crew received extensive train-
ing at the Draniff radio school and the school for mechanics at Dallas.
The Dallas shops of the company did double duty for the Services as
well as regular maintenance of the company. The increased efficiency
of the maintenance department and the experiments of the Braniff
laboratories contributed much to the effectiveness of the companv’s
part in the war effort. Personnel increased from 8oz employees in
1942 to more than 1.200 i 1943,

Continental Air L.ines on January T. 1944. had a staff of 2.500
persons, ahout 40 per cent of them women. Continental’'s war johs,
which included the operation of a madification center for B-17 Flying
Fortresses, were largely responsible for the tremendous increase in
personnel. The company also operated a domestic cargo division for
the Air Transport Command, and had supervision over several train-
ing schools required to produce skilled personnel for these activitics.
The new modification plant at Denver was set on a concrete apron go
acres in area, covering 16 city blocks. Tt provided a parking area of
3.800,000 feet for airplanes, and 200,000 square feet for auto parking.
’I_‘wo huge hangars, each approximately 6oo feet by 400 feet in dimen-
sions, formed the heart of the new center. Double production lines
were provided in each.

In connection with the modification work, Continental tested the
bombers before they were turned over to the Army Air Forces for
delivery to dispersal points. This activity, along with the ATC

P Ty






166 THIT AIRCRAFT YEAR BOOK

118,463. The average passenger haul in 1943 was 366 miles, a 16.19
per cent gain over 1942 when the figure was 315 miles.

Eastern Air Lines in 1943 continued its record performance for
the Air Transport Command, flying special cargoes and equipment,
supplying essential servicing or repair jobs for Army and Navy planes,
and assisting in training military personnel. Despite a 21 per cent
revenue-mile decrease due to Army contracts which put its Silver-
liners into war paint, Eastern Air Lines maintained a high perform-
ance with its regular passenger. mail and air cargo service. Com-
mercial operations continued with only a 34 per cent drop in revenue
passenger miles. IExpress pounds increased 27 per cent, while mail
loading was up 50 per cent. So successful was Eastern's pioneer all-
cargo flight. originated in June, 1942, when no other air line regularly
scheduled non-passenger air mail and cargo trips, that in January,
1944, Eastern found it necessary to schedule a second all-cargo flight
between New York and Miami.

Northwest Airlines had a personnel increase of more than 8co per
cent in 1943. Most important of Northwest Airlines war activities
was the operation of transport and cargo routes into the Northern
Region for the Alaskan Wing of the Air Transport Command. North-
west’s previous long experience in operating through similar climatic
conditions was a valuable adjunct to the ATC in this respect. For
the purpose of maintaining a high quality of flight personnel for this
and other operations, Northwest established and maintained flight
training schools at Dillings, Montana: Rochester, Minnesota, and
Minneapolis. .

Requiring by far the greatest number of employees, however, was
the operation of Northwest's homber modification project at the newly
completed Riverside hangars at Holman airport, St. Paul, Minn.
[Here the complete modification of many bombers a day was carried
out, fully equipping them for service in many types of combat areas.
With personnel adequately trained at the St. Paul hangars, North-
west operated a second homber modification project at Vandalia, O.,
near Wright field. Research was carried on in cooperation with the
Army Air Forces in an effort to overcome the icing problems pre-
sented by flights in the North. Other research projects included work
with the Minneapolis Honeywell Regulator company in connection
with flight tests of instruments manufactured by that company and
also a static precipitation research project.

Northwest carried a total of 5,001,481 pounds of air mail in 1943.
a gain of 1,888,297 mail pounds over 1942. In 1943. Northwest car-
ried 93,394 revenue passengers a total of 63,787,683 revenue passen-
ger miles. That was an increase of nearly 12,000,000 revenue passen-
ger miles over 1942 and an increase of 2,791 revenue passengers.

_ Transcontinental and Western Air had an Intercontinental Divi-
sion. Its pilots, operating under the Air Transport Command, flew















CHAPTER VII
AVIATION TRAINING FOR WAR

HE vast war aviation training programs were so eminently suc-
I cessful that at no time was adequate personnel lacking for the
many different branches of our rapidly expanding American
air power. By 1944, the training programs had reached their peak.
Millions of young men, and women too, had entered some form of
aviation service by the hundreds of thousands. They were waging war
in countless different ways wherever American flying equipment was
in use in every theater of the war. The training program of the Army
Air Forces was one of the greatest undertakings in history because of
the huge number of air crews and ground personnel required. The
Navy's aviation training program, while not as large, was equally im-
portant, of course. Others which made the air operations possible
were the training programs of the Civil Aeronautics Administration,
the civil flying and mechanics schools. the aircraft manufacturers and
the air transport companies, as well as the various kinds of aviation in
the colleges and public schools.

Gen. Henry H. Arnold gave a comprehensive description of the
success of the Army Air Forces training program in his report of
January 1, 1944, as follows:

“The overall program of the Army Air Forces was designed on
the basis of a plan to give us overwhelming air superiority over our
enemies in the shortest possible time. - There was no question as to
whether the training program could be carried out; the Army Air
Forces had to become the largest single educational organization in
existence in a very short time. Facilities were secured. teachers were
hired. and textbooks were written while the first classes were being
held. At the start there was little training equipment, such as bomb-
sights, navigators’ sextants or drift meters. Worst of all, actual planes
were lacking. Instructors were somewhat in the position of a man
teaching another to swim by showing him a glass of water, but we
improvised until teaching materials were ready, working with mock-
ups and synthetic aids.

“Nearly 500 hotels, plus garages, theaters, warehouses, exhibition
halls, parking lots, athletic fields and other structures were leased.
There was no time to build such facilities ; to do so would have strained
the nation’s manpower, transportation system and stock pile of mate-
rials. Leasing also prevented large outlays of money. The cost of
permanent construction is over $1,000 per man, as compared with an
annual overall liousing cost of $119 per man in leased facilities.

171
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“Experienced Army Air IForces officers were perilously few in
number. We had to sprcad them through the growing organization.
When the Allied nations began sending their cadets to the United
States for training, additional duties were put on the shoulders of the
experienced men. At one time foreign cadet training required a sub-
stantial part of our training equipment and personnel. About one-
third of all our facilities were used for this purpose. In the United
States were trained thousands of young men from Great Britain, the
Netherlands [tast Indies, China. the Central and South American
countries and others.

“Our entire training program had to be coordinated so that the
air and ground crew members of the Army Air Forces would com-
plete their individual training and form combat teams when the planes
were ready. Our training system could be compared with assembly
line production. Individual training produced skilled specialists. such
as the mechanic or bombardier, and the specialists were assembled
along the line into fighting teams. IFurther along. they were assem-
bled into still more complex combat teams : for instance. the reconnais-
sance units had to become thoroughly familiar with ground force oper-
ations ; troop-carrier units had to practice with the ground units they
carried into battle. At no place in this assembly line was progress easy,
not even at the earliest stages. As a cadet who had just arrived at a
basic flying school remarked: “The cockpit of a basic trainer looks
like the Grand Canyon full of alarm clocks.’

“The Army Air Forces built new airfields. and trained men on
them at the same time. It was not unusual to find a training field with
dozens of planes flying above it, bulldozers on the ground finishing the
earth-work, cement mixers turning out concrete for runways vet to be
built, and men in the open still clearing the brush off what had been
grazing land a few wecks before.

“We have been told that German youth were taught mathematics,
meteorology, communications, navigation and physics in public
school. In that they were smart, for we had to take valuable time for
such ground school work. However, we arranged pre-flight instruc-
tion as soon as possible. The old cadet requirement of college credits
was waived. and a comprehensive test substituted which revealed a
man’s potentialities, rather than his academic background.

“The majority of AAF personnel are specialists. We trained
men to repair gun turrets and airplane propellers, to operate radio
control towers, to take aerial photos, repair teletypewriter systems, and
to perform a thousand other important tasks. The men were taught
Fl}at in the field they would have to make most repairs on the spot.
I'he results of this system have been satisfactory. Not long ago in the
Mediterranean area, a tactical mission was scheduled from an advance
airfield. Threatening weather made de-icing boots mandatory, but two
or three of the boots on planes had been damaged by enemy bullets.
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With no other rubber available, the resourceful ground crews took
some emergency life jackets apart. and used the rubber in them to
repair the boots. The mission went out in poor weather. caught and
destroved 13 enemy aircraft on the ground.

“The Commanding General of the Army Air Forces visited a Pa-
cific air hase built on a barren atoll. First, it had been necessary to
build docks before supplies could be unloaded. The men then ham-
mered out a smooth landing field on tough coral rubble, built barracks
and other facilities. The mechanics improvised much of their equip-
ment. A good engine hoist was made from the washed-up timbers of
a wrecked ship. This well-equipped base was handling peak traffic in
exactly 100 days from the time the first Americans waded ashore.

“The Army Air Forces knew that air crews and ground crews
could be trained faster than in peacetime, although it was insisted that
our standards of proficiency must not be lowered. Accordingly our ca-
dets have always received more actual flving hours than the airmen of
any other nation. There is no substitute for experience. Global opera-
tions put greater stress on formation flying, navigation, maintenance
engineering. conmmunications and weather reporting. Schools were set
up to teach these subjects, and in many cases we had to give the teach-
ers a brush-up before they could instruct the cadets. Special schools
were established to train men for multi-engine aircraft, applied tactics,
intelligence, troop carrier. anti-submarine and other functions.

“In Florida the Army Air Forces had a Tactical Center. This
organization constitutes one of the most important elements for the
final training of our air and ground crews. and the testing of equip-
ment which will be used overseas. The men live. work and fight as
they will abroad, in organizational units as large as a complete task
force. Fighter, bomber and patrol missions are carried out from a
dozen airfields in an actual theater of operations about the size of
Sicily. Instructors and advisers are experienced officers. Many have
just returned from combat. All branches of our air units receive such
training—air and ground crews, communications men, service groups,
weather men, medical units, anti-aircrait units, paratroops and glider
troops. The Tactical Center is the last dress-rehearsal for air war.

“The Tactical Center has other duties, such as working out new
tactics, techniques and procedures to be used by Air IForces already in
action abroad. The standardization of technique of operations and
employment of planes is not possible in this global war, for go times
out of 100 an idea that succeeds in Ttaly will not work in New Guinea.
Hence we must be versatile. Our tactics must he susceptible to change.
Our commanding officers must have ingenuity and imagination. To-
day, the Army Air Forces are constantly working up new tactics. The
refinements of skip-bombing in the Bismarck Sea Battle were worked
out in Florida. So were the procedures and control techniques used
in the Sicilian landings. Practically all equipment that originates at
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Wright Field receives its final exhaustive tests in Florida. This in-
cludes planes, parts, tools and equipment of all kinds, from heated
flying suits to parachute packs for Arctic wastes.

“The men in the Army Air Forces have been prepared in every
way possible to raise their standard of efficiency. to reduce the hazards
in combat, and to give them the upper hand over our enemy airmen
before sending them into combat. After the airman has finished his
individual training, he receives combat training both in the United
States and in the theater of war before he goes on a mission. Even
then, combat-wise officers watch out for the recruit airman as much as
possible. In this business every man’s life is in the hands of a team—
a combat crew. As the war continues, emphasis naturally will shift
from the training of vast numbers of new men to the training of re-
placements and to increasing the technical knowledge of the men
already in service. When that time comes the United States will have
an air force with a striking power unequaled in history.

“Our broad training program was facilitated by the cooperation
of our citizens, our industries and our schools. The Civilian Pilot
Training Program of the Civil Aeronautics Administration constituted
a valuable pool from which personnel could be drawn. With Federal
aid, vocational schools and public schools trained youths as mechanics
and other technicians on a 24 hour a day basis. Government agencies
lent assistance. The Coast and Geodetic Survey helped with maps and
charts. The Forest Service provided information on non-critical ma-
terials. Well-known research men in industrial and university labora-
tories devoted themselves solely to aviation. Farly in our program we
realized that we must get square pegs for square holes and round ones
for round holes, regardless of where they came from. Just because a
man was a good pilot, it did not mean that he was an expert in making
parachutes or supervising the laying of a steel landing mat. These
experts came from all walks of life.

“As a result of tremendous effort, the Army Air Forces equipped
and trained airmen to defeat the enemy who had been preparing fev-
erishly for a decade—and shoot him down in aerial combat at a rate of
never less than two planes for one in any theater of war, and at an
overall rate of four to one. (February 2. 1942 —Qctober 31, 1043.)

“Flying safety is vital both to our individual men and to our pro-
gram; we need every soldier. Defeating the enemy depends on our
ability to send skilled combat crews against him in increasing numbers.
Let us not gloss over the fact that combat flying is a grim and dan-
gerous business. If our only interest was flying safety in the United
States, we would have every man fly a primary trainer on sunny days,
and we could cut the accident record to almost zero. If we stopped fly-
Ing and put the airplanes in hangars, we would have no accidents at
all. But war is not fought that way. From the outset, the Army Air
Forces have taught the men at home the maneuvers that they would
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fractionally from .077 in 1942 to .083 for the full fiscal year of 1943.
The trend near the end of the yecar was downward. and in the last
quarter the rate was below that of 1942. This record has been achieved
despite the pressure of wartime training. and the fact that with our
tremendous expansion, the experience level of our fliers was bound to
be low. The Army Air IForces use every means to teach accident pre-
vention, such as films, lectures. books, posters and periodic tests.
Safety officers test flying equipment under all conditions. study take-
offs. landing, weather conditions, airport clearances. and the like. Even
matters of fliers’ diets are studied and the information used where
applicable. Iivery accident, however trivial, is investigated and the
findings used to prevent future accidents. Pasically, the accident rec-
ord is good. Nincty-five out of each one hundred Army Air Forces
pilots in training can be expected to fly through the next twelve
months without a scratch.”

Izarly in 1944 Naval Aviation reached its yearly goal in numbers
of pilots and mechanics. The pilot training period was lengthened
from 23 to 26 months as several new phases were added. They in-
cluded a most significant development, the introduction of so-called
shakedown training. In the first year of war, Naval aviators were so
few and so vitally needed in the theaters of operation that they were
rushed, at the end of operational training, to the Fleet. There they
performed valiant deeds, despite their brief training experience. As
the foe was first slowed down, then held. then forced hack toward his
homeland, time became available for shakedown training.

When the Naval aviator completed his operational training he
was ordered to a squadron being formed in the States. There he met
his squadron mates, and they trained as a squadron in advanced
tactics. After two to three months of this training, the squadron was
assigned to a forming air group. There the squadron met the other
squadrons with which it was to operate as an air group. As a group
then the squadrons trained from one to three months longer. During
this phase the air group executed simulated combat missions. such as
they would be called upon later to execute from carrier flight decks, or
land bases, in the combat areas. In the case of carrier groups, all the
battle equipment to be found in the island structure of a flattop—
battle radio, bridge, flight control and air plot—was set up dockside
on land. From these mockups the fighter, bomber and torpedo squad-
rons were sent out over the Atlantic or 'acific from American bases
to search out and attack and to return to base. During this squadron
and group training, the aviators actually were attached to Fleet com-
mands. Technically, therefore, the shakedown work was not training.
Act.ually, of course, it was preparing pilots and crews even more
polished and destructive than the heroes of 1942 and 1943 who met
the J aP’S_ first surge and threw him back. This shakedown training
was carried on at a half dozen Naval air stations on the East and West
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Coasts. Generally it lasted until completion of the carrier to which
the group was assigned. at which time the group joined the flattop
and went to sea for a shakedown cruise, thence to the battle areas.
Veteran combat pilots and others were brought back from the front
to assist in training operations.

Outstanding organizational development came at year-end when
the three chief Naval air training commands were placed under a
single head, Rear Adm. George D. Murray, one of the first officers to
be designated a Naval aviator, and during the first year of war captain -
of the carrier Enterprise. Under Adm. Murray were placed the
Naval air primary, intermediate and operational training commands,
with headquarters at Pensacola, the first U. S. Naval air station.
where Adm. Murray had gone to earn his wings when the station
opened in 1914.

Another significant organizational move was the creation of a
Naval airship training command. All lighter-than-air training was
centered under the new command, at the Naval air stations at Lake-
hurst, N. J., and Moffett Field. Sunnyvale. Calif. Rear Adm. Charles
E. Rosendahl, outstanding American lighter-than-air expert, was
advanced to flag rank and named first Chief of the Airship Training
CQmma.nd, which turned out the pilots and crews to man the Navy’s
blimp convoy fleet.
€ aviation cadet in 1944 went through the same stages of train-
ghd his 1942 predecessor, except for a seasoning course at an
tion at first, and then the final shakedown course, as explained
lier paragraphs. He spent three months in flight preparatory
o ph):s?t one of the colleges the Navy had taken over, for instruction
the Nav:’ mgtlletl?atlcs'alld other classroom sub;ec?s SO necessary to
in ord aviator if he Is to become the expert navigator he must be

€r to carry out missions over the trackless seas. Next, he had
’t\%:g)end about two months at a Civil Aeronautics Administration-

raining Service School. Here he was indoctrinated in the
theory and
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principle of flight, and received from 30 to 50 hours of
ng by CAA contractors under Navy supervision. There,
proved inherently unqualified for flving were weeded out.
rom that course the cadet went to one of the pre-flight schools for
three months. It was at pre-flight that the emphasis was put on physi-
cal conditioning. At the outset the theory had been that in this war
the Naval aviator would have to be tough physically to survive. It
Was proven a sound principle hundreds of times in the South Pacific
where our Naval aviators, forced or shot down, often had to spend
weeks on jungle islands, dependent on their own strength and re-
sourcetulness. Often they had to elude Jap patrols, or skirmish with
them. They had to feed themselves on roots and other jungle fare.
'_They had to minister to their own wounds, sleep in the malarial,
Insect-infested open. All these things they were able to do because
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fighting aviation arts. He trained in only one, to expedite the flow
of combat pilots to the Fleet. Those Corpus Christi and Pensacola
graduates who did not go into operational, with its headquarters at
Jacksonville, Fla., were assigned to patrol squadrons, to further
training for flying with the Naval Air Transport Service, or as
instructors.

The Naval air technical training command, which reached an annual
output of 100.000 machinist’s mates, metalsmiths. ordnancemen and
radiomen, supported a curriculum comparing favorably with the
finest technical institutions in the country. An outstanding develop-
ment was the breaking-down into specialized categories the main
ratings which had been turned out before—machinists. metalsmiths.
radiomen and ordnancemen. As new American warcraft became
more complex in their structure, it was necessary to train machinist
mates specializing in one phase of their trade, as experts on pro-
pellers, engines, carburetors and other auxiliaries.

Following a go-day course in one of the technical branches, these
enlisted specialists could volunteer as air gunners. Those who were
accepted received four weeks training in free gunnery, and then took
to the air with their pilot-officer commanders. From the ranks of these
air gunners came many of the war’s heroes.

One of the developments in the technical training command during
1943 was the training of enlisted WAVES as machinist mates and
metalsmiths. This revolutionary move, scoffed at by many at its in-
ception, produced splendid results. The girls soon demonstrated their
ability. and the first graduates were working on warplanes throughout
the country early in 1944. The WAVES also made their mark as
control tower operators, Link Trainer instructors and in manv other
aviation capacities, thereby freeing men for combat duty. ’

In a statement made public on February 17, 1944, Charles 1. Stan-
ton. Administrator of Civil Aeronautics, said that aviation, today and
in the future, is everybody's business. He spoke of the widespread
interest among the younger generation. “Aware of that interest,” said
Mr. Stanton. “the Civil Aeronautics Administration initiated a pro-
gram about two years ago to mtroduce pre-flight acronautics into the
curriculum of the high schools and eventually of the primary schools
in the country. The response to that program has been really aston-
ishing on the part of both teachers and pupils. Pre-flight aeronautics
courses are now an integral part of the curriculum in more than half
of the 28,000 high schools in the country. These studies have not sup-
planted existing courses. They have supplemented them, enriching
their content, giving them a new focus and relevance.

One of civil aviation’s outstanding contributions to the war effort
was the flight instructor. Veteran fliers by the hundreds started train-
ing pilots long before Pearl Harbor, and by the time of the Japanese
attack, they had produced a reservoir of pilots numbering about
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100,000. At that time, the instructors numbered about 6350 in the
Civil Aeronautics Administration’s Civilian Pilot Training program
alone. Several times throughout the war, special calls for instructors
were issued. The Civil Aeronautics Administration once was asked
by the Army Air Forces to produce an additional 2.000 instructors
within about go days. At the time, an instructor training program was
in progress, and there were no more prospects immediately in sight.
The CAA had turned to the pilots of the country and enrolled civilian
pilots from all walks of life back into flying. giving them refresher
courses in instruction, and feeding them into the civilian schools doing
contract training work for the Air Forces.

This recruiting campaign turned up fliers of all ages. some of
whom had started flying in the first world war. Eventually. enough of
these oldtimers were in the service to produce an organization termed
the “Methuselah Club™ consisting of fliers with the Southwest Air-
ways at Phoenix, Ariz., and other flight centers in the Southwest.

Decause of the high physical standards set by the armed forces.
none of these men was acceptable for combat flying. and not all were
acceptable for ferrying or in the transport commands. It probably was
fortunate that these high physical standards prevented their use on
active duty, hecause as a result they were able to be used for the pro-
duction of a large pool of combat pilots. These veterans of commercial
and private flying operations in the United States have fought the war
by proxy, for the most part having started beginners on their way to
flying. Studies in instruction technique and methods convinced re-
searchers that the most skilled type of instruction should be employed
in giving the first flying lessons. Thus the ability of the young warrior
in a fighting plane at the front rested as much on the instructor who
first taught him as it did upon the long list of teachers who later pro-
vided military and combat flying instruction.

Not all the instructors were oldtimers, however. There were secv-
eral thousands of instructors who, for various reasons failed to get
into the Army or Navy flying force and turned to instructing. just to
be able to fly. These men started as beginners, learned to fly and then
were trained as instructors, mostly in the Civilian Pilot Training pro-
gram of the Civil Aeronautics Administration. They failed to get into
the battle as fliers, and their instructing duties called for onerous wear-
ing flights around a single field, training one novice after another until
they frequently suffered from the monotony of the task. The nation
owed them gratitude for perseverance and patience.

Women instructors, excluded from most of the war's flying ac-
tivities, made an important contribution to the war effort by
training young pilots. The decision of the War Department to set a
top limit of 35 years for women pilots for ferrying work resulted in
freezing many of these experienced and valuable instructors in their
work. Scores of others weighed the relative importance of ferrying a
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“Civilian flight instructors have been a great force in building up
our military and naval air arm. More than 10.000 of these civilian
instructors up to now have been employed in the training of pilots for
the Army and Navy. This total includes those employed at centers
under direct contract with the armed services as well as at centers
working under arrangements with the CA A, \

“Now a point has been reached at which it has become possible
for the Army Air Forces to state that it is no longer necessary to
employ the facilities of civilian aviation in the production of flight
instructors for the Army. The Naval air arm also finds that ample
facilities will soon he available within its own establishments to pro-
vide for all of its aviation training needs without employing the facili-
ties of civil aviation.”

All the leading air transport companies were training personnel
for the air forces, some as transport pilots and navigators and others
for maintenance and repair work. The Pan American Airways Sec-
tion at the University of Miami, Ila., had an honor roll of 175 gradu-
ates decorated for work over many battlefronts. Pan American’s fly-
ing classrooms logged 13,705.200 miles of night flying over the Miami
area in three years. Pan American in 1943 trained 20 times the num-
ber of flight crews turned out in 1942. Many of the air transport com-
panies gave transition training to ATC pilots. ran schools for ATC
mechanic personnel and also trained mechanics for the modification
centers. Nearly all the aircraft manufacturers operated courses in
cooperation with local schools for training technicians, including both
men and women.

Curtiss-Wright was one of the first large companies to realize that
trained men and women build better airplanes. It developed a well
rounded educational program to train personnel in all phases of plant
operation. Highlighting the Curtiss-Wright training program were
the Curtiss-Wright training school, the engineering and management
institute and the engineering cadettes. Other features included pre-
foremanship training. foremanship training, observation trainees and
courses sponsored by Curtiss and presented through local high and
technical schools. The training school was established to familiarize
new employees with shop methods and equipment. The enrollment
was nearly 9o per cent women with a recent influx of 16-17 year old
youths. Under actual shop conditions, the new employees were taught
shop procedure and the correct use of the tools they would use when
sent into the plants. The engineering and management institute was
designed to train qualified men and women in specialized fields of the
airplane industry. Terminology, plant procedure, engineering mathe-
matics, blue print analysis, time and motion study and factory man-
agement were a few of the subjects stressed during the period of train-
ing. Students attended classes eight hours a day and on the comple-
tion of their course were assigned to a job where their particular
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talents could be best utilized. The Curtiss engineering cadettes in-
cluded young women who were selected from various colleges.tler}lgh-
out the country. Sent to one of 10 accredited engineering universities,
the girls were given an extensive 44-week, two semester course and
trained in important detail engineering jobs. On the completion of
their course, the cadettes were assigned to one of the Curtiss plants.

The leading civil flight and mechanic training schools had a splen-
did record of achievement in wartime aviation training. _

In 1943 the Aéadem_v of Aeronautics, New York Municipal Air-
port. LaGuardia Field, trained more than 6.600 students. During the
year two major changes occurred: first the completion of the Army
Air Forces Technical Training Command program for instructing
aviation mechanics. and second the influx of women into the institu-
tion for aviation training. both engineering and mechanical. Several
classes of young women were trained as engineering aides for Chance
Vought Division of United Aircraft. to work in its engineering de-
partment at Stratford. Conn., upon graduation. Other groups were
similarly trained for American Airlines and Hub Industries. Up-
grading courses for aviation mechanics already in the employ of vari-
ous air lines at LaGuardia Field also were conducted. The \Var
Service Mechanics program for both men and women was continued
through the joint sponsorship and cooperation of the U. S. Depart-
ment of E(lngxtion, the Board of Regents of the State of New York,
the U. S. Civil Service and the Army Air Forces. Upon comipletion
of 1Ehese courses, the graduates were employed in 3rd and 4th echelon
maintenance yvork at the Army Air Depot, Rome. N. Y. Pre-induc-
tion courses in mechanics also were given for youths soon to enter
service.

Cal-Aero, Mira Loma and Polaris Flight Academies, Major C. C.
Moseley's civilian contract schools for Army Air Forces cadet train-
ing at Ontario, Oxnard and Lancaster, Calif.. graduated their 1 5.000th
cadet early in December. 1943. Most important development of the
vear was the conversion of Cal-Aero Academy, one of the original
“nine little Randolph Fields,” from primary to basic training, at Army
request. W hile all Air Force primary instruction was given by civil-
jan contractors, only three schools had hitherto heen awarded basic
training contracts, one of them being Polaris Flight Academy, con-
verted the previous year, also at Army request, from Royal Air Force
to American basic training. Major expansion, details of which could
not be disclosed, brought all three schools far beyond their original
estimated maximum during 1943, and they boasted a safety record of
more than 102,000 seat flying hours per cadet fatality. At the close
of the year, awards to graduates of the three schools for action in com-
bat neared the 700 mark, these not including oak leaf clusters denot-
ing additional awards of the same medal.

Curtiss-Wright Technical Institute, Major C. C. Moseley’s veteran
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school of aviation mechanics and aeronautical engineering at Glen-
dale, Calif.., was a teeming mixture of military and civilian activity
during 1943 with trends at the latter part of the year indicating inter-
esting developments for 1944. Originally the only technical school on
the West Coast contracted for Army Air Forces mechanics training.
the institute ended its more than three-year program for the Army
early in November, in common with the nation’s other civilian contract
technical schools. Thousands of Army .\ir IForce ground crew mem-
bers, a preponderance of them alrcady active in every American thea-
ter of operations, had received their training at Curtiss-Wright Tech.

Unlike many of the Army contract schools, however. Curtiss-
Wright Tech also maintained a heavy civilian enroliment while the
military program was being carried on and as the Army training
neared an end, a heavy increase of new civilian students was noted.
Most interesting of these., perhaps. were scores of foreign students
from friendly nations in all parts of the globe. To cite one example,
two young men from India and three from the opposite end of the
world, Iceland. arrived in a single week to begin their studies. So
heavy became the Chinese enrollment that a Chinese Students Asso-
ciation was formed, while the T.atin-:American nations continued to
expand their representations.

On the American side, enrollment of young men below draft age
and those who in other times would have sought academic higher edu-
cation tended to prove the school’s belief that the value of technical
training, as brought to light by the war, would in future bring an in-
creasing popularity of this form of study over the academic classes
talken as a matter of course by preceding generations.

As the year ended, the school experimentally had under enroll-
ment, in cooperation with the State of California Rehabilitation Serv-
ice, several blind students. These men were being taught such intri-
cate operations as the assembly of 4o0-part aircraft engine starters,
with early indication that the miove would be successful. Necessity
for vast rehabilitation work for those injured in the war was obvious,
and it appeared probable that this would, in the future, form an im-
portant branch of Curtiss-Wright Tech’s teaching.

So successful had the school become in constructing its own spe-
cial training apparatus that a contract was awarded by the Army Air
FForces for the construction of a large number of Mobile Training
Units for the B-24 Liberator bomber, mounted on huge trucks. This
new branch of the school’s activities was to be expanded into other
manufacturing work during 1944.

The Casey Jones School of Aeronautics, Inc.,, Newark, N. J.
trained 7,000 students in 1943. The school continued its large-scale
training of Army Air Forces Technical Training Command aviation
mechanics the major part of the year. With the finish of the Army
training contract in October, most of the facilities of the school were
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tion offered. All courses were for two years with the exception of
aeronautical engincering. This school required two and a quarter
years of training.

More than 10,000 aviation cadets were heing trained each year in
primary flight work for the U, S. Army Air Forces at the parent
Parks school and at the four subsidiary schools, the Alabama Insti-
tute at Tuscaloosa, the Mississippi Institute of Aeronautics at Jack-
son, the Missouri Institute of Aeronautics at Sikeston and the Cape
Institute of Acronautics at Cape Girardeau, Mo. In addition to flight
training for servicemen, CAA war service training was carried on at
Tuscaloosa. Graduates of the primary flight training at Parks Air
College since 1939 until Octoher of last vear had received 103 decora-
tions for combat work with the air forces.

The Parks civilian college continued to aid the industry with
practically 100 per cent of all graduates serving in positions of re-
sponsibility in the war effort. Fnrolliments were considered satisfac-
tory in keeping with the condition of the times.

Roosevelt Aviation School, Roosevelt Field, Mineola, N. Y., com-
pleted a contract for the training of soldiers as aviation mechanics for
the Army Air Forces, but continucd its connnercial school activities
with an average attendance of about 1350 civilian students, s a war-
time measure, the School specialized in a six month'’s Nircraft Engine
Mcchanics Course which prepared for the test given by the Civil
Aeronautics Administration for the aircraft engine certificate of com-
petency. Starting dates for this course for 1944 were designated as
January 31, March 27, July 7 and September 3. Special lecture
courses presented by instructors of Roosevelt Aviation Kchiool were
offered to employces of Roosevelt I'icld which was engaged in an
extensive airplane modification program for the Navy.

The Ryan School of Aeronautics, San Diego, Calif., continued to
expand its two primary training bases operated under contract for the
Army Air FForces. Ryan was one of the nine schools originally chosen
by the Army to handle cadet training in 1939, when it already had
accumulated nearly 20 years experience in commercial training of
RllOtS, mechanics and engineers. During 1943 this school trained 1T
tlm.es. as many cadets as it did before Pearl 1larbor. It reduced cadet
training time 30 per cent from prewar days: and it trained cach cadet
at a considerably reduced cost to the Government.

Four years of experience in training military pilots plus nearly
20 years of active commercial pilot training enabled Ryan to establish
two of the most efficient civilian contract flying schools under contract
to the Army. All of Ryan’s key flight personnel had long experience
with the organization, with the result that all training procedures were
so well established that the elimination rate was greatly reduced and
overall training efficiency brought to an extremely high point. Al-

though administrative headquarters for the school were located at San
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to speed servicing of planes between flights. The tug airplane tow
cars were converted from standard 1930 Ford cars by cutting down
the wheel base and installing special tow equipment. The hydraulic
hoist cars similarly were developed from used automotive equipment
available through second hand car dealers. Installation of special
booms on the gasoline trucks, together with meters in the driver’s cab
made it possible to speed gassing and oiling service, particularly by
women mechanics.

In addition to its Army training program. Ryan offered specialized
home-study instruction to aircraft factory workers and the general
public through the affiliated Ryan Aeronautical Institute. Texts for
the Ryan correspondence courses were written by leading industry
authorities, all men with long practical experience in aviation. Sev-
eral of the nation’s largest aircraft factories bought the Ryan train-
ing courses for their workers who wished to take it. More than 3.000
factory employees took instruction from the Rvan Aeronautical Insti-
tute in 1943.

Spartan School of Aeronautics, with headquarters in Tulsa, Okla.,
offered civilian courses in Aeronautical Engineering. Airline Main-
tenance Engineering. Airline D’ilot, Commercial IFlight Instructor.
Commercial Pilot. Private Pilot. Flight Instructor Rating. Instru-
ment Rating. Weather [Forccasting, Airline Service (A&IZ) Me-
chanic, Aircraft Mechanic, lingine Mechanic, Radio Communica-
tions, Instrument Technician and \Women's Instrument Technician.
rnrollments were maintained at a satisfactory level, and for organiza-
tional purposesscivil departments were divided into the College of
Aeronautical Engineering. School of Flight. School of Mechanics,
School of Meteorology, School of Communications, and School of
Instruments. The College of Aeronautical [ingineering was set apart
as a separate division of Spartan School and was accredited by the
Oklahoma State Regents for Higher Education. It was admitted to
the Oklahoma State System of IHigher Education as a private college
member and approved to issue the degree of Associate in Arts in
Aeronautical Iingineering to graduating students.

Complete civilian schedules were to be maintained in 1944, al-
though the majority of personnel continued to be engaged in provid-
ing primary ground school and flight training to Army cadets at Tulsa
and the Muskogee, Okla., branch. No. 3. British Flying Training
School, operated by Spartan at Miami, Okla., gave primary and ad-
vanced training to English and American cadets enrolled in the
school. British graduates were assigned to operational training in
England upon completion of training.

In November, 1943, Spartan School of Aeronautics was selected
as a training agency for the Inter-American Aviation Mechanic Train-
Ing program under joint sponsorship of the Department of State and
the Civil Aeronautics Administration. The first class comprised 67















CHAPTER VIII
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lems cast up by the war in the air made important contributions

to the overall pattern for victory, their accomplishments pro-
viding impetus to steady progress in the development of American
air power.

‘ I \ HE various Government bureaus dealing with aviation prob-

Aircraft Production Board

The Aircraft Production Board, authorized in December 1942,
served its first full year of operation in 1943. The successful progress
of the aircraft production program during 1943 reflects the satisfactory
operation of the Board. The Board was formed on December g, 1942,
under the chairmanship of C. E. Wilson, executive vice chairman of
the War Production Board. Its other members were Lt. Gen. Wm. S.
Knudsen, Major Gen. O. P. Echols. Rear Adm. E. M. Paceand T. P.
Wright. Weekly meetings of the Board were held throughout the
vear. All phases of the aircraft production program were discussed,
with emphasis being laid on the troubles which were in any way re-
tarding progress of the production program.

Reporting directly to the Board through the recorder were three
agencies located in the W.P.B. buildings—the Civil Requirements
Branch, dealing with matters pertaining to civilian aircraft ; the Proj-
ect Service Branch, handling expediting of facilities; and the Project
Rating Branch, in charge of the priority ratings of facility projects. X

The executive agency of the Aircraft Production Board was the
Aircraft Resources Control Office, consisting of a representative of
the Army Air Forces and of the Navy Bureau of Aeronautics under
the direction of T. P. Wright, a member of the parent Board. The
Aircraft Resources Control Office had the following prescribed func-
tions: The publication of aircraft programs. These airplane and en-
gine schedules, having been coordinated with the Services and pre-
pared in suitable form, were presented to the Joint Aircraft Committee
for consideration and then to the Aircraft Production Board for final
approval. The Aircraft Resources Control Office also had jurisdiction
over the Resources Division, dealing principally with materials. There
are several other branches of the Resources Division, including com-
ponents, controlled materials, non-controlled materials, tools and
priorities. The Conservation and Standards Division coordinated be-
tween the Services, W.P.B. and the industry matters pertaining to
conservation and standardization of materials for the aircraft program.
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N

ing efficiency of labor utilization in terms of pounds of output per-day
per-employce was devised and. through the last half of the year. it
developed that the index of the industry in general was raised to such
an extent that the equivalent of 100.000 persons was saved because of
efficiency increase when compared to what would have been required
had the mid-ycar efficiency prevailed.

~J

Aviation Division, Department of State

The Aviation Division of the Department of State was created on
January 15, 1944. to replace the Aviation Section of the former Divi-
sion of International Communications. The functions of the Aviation
Division included the negotiation of international agreements on such
subjects as air navigation. the acquisition of landing rights and the
operation of air transport services, the reciprocal issuance of airman
certificates and the reciprocal recognition of certificates of airworthi-
ness for export, agreements on various phases of international air
law, the granting of foreign flight permits: and cooperation with
other interested Government agencies with respect to foreign alloca-
tions of certain types of aircraft, the training of foreign aviation per-
sonnel under American auspices, and the granting of priorities for
foreign air travel. The Aviation Division also was in charge of the
technical work connected with participation by the United States in
international aviation conferences, and cooperated in the making of
arrangements for participation by representatives of the United States
in the work of the International Technical Committee of Aerial Legal
Experts and the Permanent American Acronautical Commission.

Civil Aeronautics Administration

The work of the Civil Aeronautics Administration continued to be
closely geared to the war in 1943. making vital contributions to victory
in the field of airways, airports, pilot training and air safety. Traffic
along the 35,000 miles of Federal Airways system showed a huge in-
crease. More than 16,000,000 aircraft movements were recorded at
C.A.A. traffic control centers, a rise of 7,000,000 over 1942. More
than 85 per cent of the traffic consisted of military planes flying to
other parts of the country or bound overseas to distant battlefronts.
C.A.A. airways and airport engineers carried out many foreign assign-
ments at the request of the Army and Navy air forces. All this work
was necessarily confidential in nature.

As traffic began to approach capacity on certain busy sectors of
the airways, C.A.A. experts intensified study of new control devices—
electrical boards for automatic posting of flight progress reports. omni-
directional radio markers emitting signals in all directions in con-
trast to conventional radio range stations marking four set courses,
and electronic anti-collision devices enabling pilots to see on their in-
strument panels the location of all planes within the danger zone
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around them. Notwithstanding heavier loading and greater utilization
of air line planes. a new safety record was set. Miles flown per fatal
accident in domestic air carrier operations reached an all time high of
46.560,835. more than double the 22,020,372 in 1942.

Work continued under the National Defense Airport Development
Program. for which approximately $400.000.000 had been appropri-
ated since its inception in 1940. Sites eligible for improvement under
the program were those which were certified as essential for national
defense and war needs by the Secretaries of Commerce, War and
Navy.

During 1943. the number of fields suitable for heavy air transport
operations rose from 660 to 940, representing a tenfold increase within
four years. All told. there were in this country approximately 3.000
approved airports, an increase of 500 within two years. Planning for
the early postwar years the C.A.A. estimated that the country would
need 6.000 airports in all categories, approximately twice the number
earlv in 1941. Most of the additional airports would be smaller fields
to accommodate private fiyers and nonscheduled commercial opera-
tions. The estimated cost of such construction would total $800,000,-
000, equal to the 1941 investment in airports.

To finance such a program, Charles I. Stanton., Administrator of
C.A.A.. suggested a Federal Aid program similar to that used in de-
veloping our Federal highways system. If the President and the
Congress authorized a Federal aid airport program, funds could be
apportioned to the States by the C.A.A. upon the basis of some ac-
cepted formula. Such a formula. it was suggested, should take account
of four factors—the area, population, number of registered aircraft
and the existing number of accredited airports in each State. Under
this plan. as in the Federal highway system, each State would have
to match a specified percentage of its quota of Federal funds. Airport
improvements or construction projects within each State would be
selected and carried out by the State’s aviation agency. Only projects
fitting the C.A.A, National Airport Plan would be eligible for Federal
aid, of course, and C.A.A. standards for location, layout and con-
struction of the class of airport proposed would have to be met,

The C.A.A. War Training Service gave approximately 250,000
flight courses to Army and Navy cadets in 1943. Part of this vast in-
crease over the 1942 total of 70,000 was attributed to the beginning of
C.A.A. 10-hour flight indoctrination courses for all Army cadets dur-
ing their college training. Previous C.A.A. courses had been at least
35 hours long. Full length elementary courses were given to about
25,000 Navy qadets in 1943. Full length elementary and advanced
courses Were given to 7,000 Army men being trained as instructors or
service pilots.

More than 680 pilots initially trained in Civil Aeronautics Ad-
ministration contract schools had been decorated for bravery and
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instructors and 9,000 engine mechanics. The number of pilots holding
C.A A certificates increased from 110.510 in 1942 to 124,050 in 1943.
That increase included both new military pilots who chose to obtain
civilian certificates and civilians trained for such essential flying jobs
as instructors or members of the Civil Air Patrol.

Civil Aeronautics Board

The Civil Aeronautics Board made gradual, steady progress in
resolving the complexities in the transition from a peacetime to a war-
time character of operation, with the result that it was possible to re-
sume consideration of matters under the Civil Aeronautics Act which
circumstances previously demanded be held in abeyance. Much
thought was given to the ultimate pattern of air services which would
best promote the interest of the United States. and steps were taken
to facilitate action on the large number of applications for new service
pending before the Board.

Of special significance was the release of 14 additional planes to
the domestic air carriers for use in scheduled air transportation. On
October 31, 1943. a total of 180 planes was employed in that service.
Although this was only 35 per cent of the prewar total. the daily plane-
miles scheduled for operation in the continental United States on that
date were 310,712, over 84 per cent of the former mileage. Even with
greater utilization of equipment it was not possible to accommodate
the steadily increasing volume of essential traffic. During June, 1943.
nearly 28,000 passengers and more than a million pounds of mail and
a like volume of express were refused, or were actually removed from
planes because of higher priorities.

The international operations of air carriers continued to increase.
despite the fact that a substantial part of their facilities were utilized
in contract work in prosecution of the war effort. During the year
ended June 30, 1943. these carriers flew slightly more than 21,000.000
revenue-miles in their international operations, an increase of 21 per
cent over the previous year and three times the mileage flown in 1938.

“New route” decisions by the Board in the domestic field were
rendered in 13 proceedings embracing 53 carrier applications, one
certification by the Postmaster General, and three investigations in-
stituted by the Board on its own motton. These decisions added 4,065
route-miles and 17 cities, previously lacking air service, to the do-
mestic passenger system. Two new points and 40 route-miles were
added to the mail and property pick-up operations. Under these de-
cisions direct competing air service was provided between San
Francisco .and Los Ax.lgeles.. \Vasln.ngton, D.. C., was given the benefit
of greatly m.creased_ air services. Direct service was provided between
such important cities as New Orleans-Shreveport-Dallas, S
Antonio-Laredo, Amarillo-Denver and Denver-Kansas City: a d o
service was provided to northeastern Wisconsin, ty; and air
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The initial step in the regulation of air transportation within the
Territory of Alaska was taken through the issuance by the Board,
with the approval of the President, of certificates to 21 Alaskan car-
riers. The applications of 13 others who had ceased operations were
dismissed. Two applications were denied.

Internationally the Board, upon approval of the President, added
1,075 miles to the certificated American-flag air transport system by
issuing a temporary three years certificate for service between New
Orleans and Guatemala City, Guatemala, via Merida, Mexico, thus
providing a new air transportation gateway between the United States
and Central and South America. Additional emergency air service
needed between the United States and the Caribbean was provided
through temporary short term permits issued by the Board with the
approval of the President to five foreign air carriers operating in the
Caribbean. Investigation had disclosed that existing certificated car-
riers did not at that time have sufficient equipment to handle the large
volume of wartime traffic.

The effect of the war on civil aviation rendered increasingly im-
portant the Board’s safety activities. The Board was constantly con-
fronted with the problem of maintaining high safety standards in the
face of demands for relaxation to permit essential training and war-
time operation activities. Four hundred ninety-seven accidents were
investigated by the Board’s staff. In its endeavor to make the results
of its accident investigation work effective in the prevention of future
accidents, the Board’s Safety Bureau issued numerous safety bulletins
to all classes of pilots and pilot trainees, operators and manufacturers.
In addition to its regular duties in this field, the Board cooperated with
the Civil Air Patrol and the armed forces, and continued its activities
in connection with antisabotage and related measures. Accidents
reported, including accidents on the ground and mishaps involving
no personal injury and little aircraft damage, increased from 4.493 for
the fiscal year 1942 to 5,526 for 1943. One hundred forty-nine in-
volved air carrier aircraft and of these only five, including three which
occurred in foreign operations, resulted in fatal injuries. Of the total
number, 2.9 per cent resulted in fatal injuries and 2.4 per cent resulted
in serious injuries, both of which percentages represented a decrease
from the fiscal year 1942. Eleven per cent resulted in the complete
destruction of the aircraft involved.

Federal Communications Commission

A total of 4,996 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 1043. They represented a considerable reduc-
tion from the 6,902 authorizations granted by the F.C.C. in 1942.
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season. A crew of 10 smoke jumpers operated on the Siskiyou Na-
tional Forest in Oregon—where in 1942 the Japanese were reported
to have tried to fire the forest with incendiary bombs dropped from a
plane, the only enemy bombs to land in the United States. Five other
smoke jumpers were stationed in central Idaho and the others assigned
to North Idaho and Montana. A number of the 1943 smoke jumper
crews were conscientious objectors from Civilian Public Service
camps, who asked to be allowed to volunteer for this service,

Experimental work in parachuting fire fighters into remote inac-
cessible areas started in 1934. In 1939, the first actual jumps to test
the practicality of landing men in dense timber and rough land were
made on the Chelan National Forest in Washington. These tests were
successful, and 16 smoke jumpers were equipped and trained for
service in the Pacific Northwest and Northern Rockies in 1940. There
were 24 men in 1941 and 40 in 1942, with a further doubling in 1943.

On 16 of the 1943 fires extinguished by smoke jumpers for which
accurate cost figures were available, the total suppression cost was only
one eighth of what the estimated costs would have been if handled by
ground crews. This indicated the value of quick delivery by airplane
and parachute of trained firemen to back country fires which could be
reached by ground crews only after hours or even days on foot. At the
request of the Army, the Forest Service smoke jumper crews were
maintained on duty after the close of the season of fire danger, for
training work and rescue service in the event of airplane crashes or
other accidents in remote back country areas. The training center for
parachute fire fighters at Seeley Lake near Missoula, Mont.. became a
center for trainees in aerial rescue. Canadian authorities asked the
Forest Service to train a number of representatives from Canadian
Pacific Airways and the Aeronautics Observation School at Edmon-
ton, Alberta, as instructors. That school supplied men for rescue
work in the Canadian wilds. The Canadian trainees gave a similar
course of training to their coworkers upon returning to Canada.

U. S. Coast Guard rescue crews from Alaska also received training
at the Forest Service parachute station. After training. they were
stationed near wilderness areas along the Alaska coast line for rescue
work following airplane crashes or other accidents. U. S. Army
medical officers also were assigned to the center for training in para-
chute work. In addition to woodsmanship and rescue techniques,
training at the Forest Service center included special physical exer-
cises to develop facility in traveling mountainous terrain. Practice
jumps in full equipment were made from high scaffolds into lifesaver
nets to accustom the parachuter to the sudden jerk of the shroud lines
and harness; and to train him, also, to fall so as to avoid broken ankles
and other physical injuries. That was followed by actual jumps into
rough and timbered terrain.

The Forest Products Laboratory at Madison, Wis., continued its
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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. Planes 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 ﬂlght 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.

Owing to the increased volume of air traffic into the capital of the
United States from foreign ports, a quarantine station was established
at the Washington National Airport during 1943.

An Interdepartmental Quarantine Commission was appointed by
the Federal Security Agency, and the War and Navy Departments
in 1943. The purpose of the Commission, composed of one medical
officer from the U. S. Public Health Service, the Army and the Navy.
was to study existing quarantine laws and enforcement procedures
and to recommend such changes as might be necessary to protect the
United States and our armed forces in other countries against the
introduction of quarantinable and other tropical diseases.

U. S. Weather Bureau

Expansion of the national weather service continued during 1943
with the same basic objectives as in 1942, namely improved quality
and distribution of weather information for the benefit of war produc-
tion and military operations, with special attention to civil and military
aviation. An especially important service in this latter respect was
accomplished in the organization of the U. S. Weather Bureau's
Flight.Advisory Weather Service in direct association with the Air-
way Traffic Control of the Civil Aeronautics Administration. Meteor-
ologists schooled in the interpretation of weather data were assigned
to the 23 established Airway Traffic Control Centers, with airway
forecasters on duty in or immediately adjacent to the A.T.C. offices,
to provide meteorological information bearing upon the control of
planes in flight,

Congressional approval for installation of ceilometers at 112 addi-









CHAPTER IX
AERONAUTICAL ORGANIZATIONS

extent was brought about by the close cooperation between

the Army and Navy air forces and the important civilian or-
ganizations which labored for many years to build up our aeronautical
engineering and other branches of aviation. Their wartime activities
were of the highest importance in maintaining our supremacy in the
air. The work of the new organizations, such as the Aircraft War
Production Councils, was equally important in maintaining the air-
craft plants at the peak of production.

DEVELOPMENT of American air power to the fullest possible

Aceronautical Chamber of Commerce of America

The Aeronautical Chamber of Commerce of America, after 23
years as the trade association of the aircraft manufacturing industry,
changed its activities and the organization of its staff to meet current
needs and take care of many new problems arising from the war.
James P. Murray, vice president of Boeing Aircraft Company, con-
tinuing as president of the Chamber, said in his annual report, “The
past nine months have convinced me more and more of the necessity
of a strong trade association to represent the industry, and I commend
the Chamber to you for your active support.” Immediate supervision
of the staff was taken over by Harrison Brand, Jr. as General Manager
upon the resignation of Irving H. Taylor, who had joined the Douglas
Aircraft Company. The technical department, working under the
guidance of the airplane technical committee and the engine technical
committee, directed its efforts largely towards coordination of the
industry’s cooperative technical activities with those of the military
Services. This work influenced the improvement of the technical
content of the specifications and standards administered by the Serv-
ices in most of the contracts entered into with the industry. Resulting
improvement in basic documents reduced, and sometimes eliminated,
discussion and argument over details and consequently saved time,
money and energy for all concerned. :

The technical committees functioned largely through subcom-
mittees on specialized subjects such as powerplant installation, struc-
tures, detail design, flight test and aerodynamics, plastics, standards,
specifications and preservation. The most active of the subcommittees
was the National Aircraft Standards Committee, formerly independent
but for two years an integral part of the Chamber’s technical depart-
ment. Standards on basic materials established as a result of its
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activities substantially alleviated thie materials supply problem. An
equally important activity was the coordination of industry recom-
mendations on existing or proposed Army-Navy aeronautical stand-
ards and specifications, over 100 of which were considered in 1943.
The technical department also cooperated with the engineering ad-
visory committees of the War Production Councils and foreign aero-
nautical agencies, including those of Great Britain, Canada, Australia
and China.

While engine standards are not the direct responsibility of the
engine technical committee it recommended improvements in many
existing Government procurement specifications. Acceptance of these
recommendations eliminated the necessity for many deviations.

The Aeronautical Chamber’s traffic department completed its first
full year, functioning under the guidance of eastern, central and west-
ern regional committees, each of which held several meetings. with a
joint meeting of all three in October, 1943. Activities of the traffic
department were devoted to securing the lowest possible rates for
shipments, the use of uniform classifications and to studies of ship-
ment consolidations, insurance, warehousing and losses in transit, to
the end that the cost of moving materials and products were reduced
to a minimum. Cooperation with the Army, Navy and Office of Price
Administration, appearance before regulatory bodies, and the study
of pending or needed legislation were required. The volume of work
was indicated by the 150 problems dealing with such matters as rates,
packing, marking, export regulations, legislation, bills of lading, rail-
way express service, air priorities, O.D.T. truck regulations and
others which came hefore the various committee meetings. and the 211
bulletins sent out by the traffic department, the work of which pro-
duced substantial savings.

The information department of the Chamber kept members ad-
vised on a variety of subjects formerly the functions of several depart-
ments. It maintained and added to the statistical files and answered
inquiries from members, Government agencies, writers, press, radio
and the public. Nearly 250 bulletins were issued in 1943. dealing with
legislation, labor, selective service, contract termination, renegotiation,
Comptroller (General's decisions, excess profits taxes, material supply,
price regulation and priorities.

The economic development department working under the guid-
ance of the economic development committee and the Council devel-
oped a plan for the consideration and treatment of a variety of sub-
jects, some of more or less immediate importance and others looking
to the more distant future. Three groups of subcommittees worked
out full committee resolutions, resolutions covering further study of
the disposal of surplus military aircraft, the future use or disposition of
defense plant and equipment, preparation for more effective considera-
tion of legislation and administrative regulations, publication of sta-
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users of personal airplanes were recognized. An investigation of the
possibility of feeder air routes was completed.

A new department was established on January I, 1944, to handle
the problems of the manufacturers of personal airplanes. In line with
recommendations for an economic development program, new depart-
ments of the Chamber were being established, including a legislative
department and a research and statistics department to provide au-
thoritative data on aviation and to conduct research studies.

Aircraft Owners and Pilots Association 7

The Aircraft Owners and Pilots Association worked to make non-
scheduled flying more useful, safer, less expensive and more fun.
A.O.P.A. aimed to be to the pilot what auto clubs were to motorists:
especially when motoring was new. It was a non-profit pilots’ organi-
zation, and membership was open to pilots only. During 1943,
A.O.P.A. rendered many services to member pilots. Government offi-
cials were contacted to solve individual problems sent in by members.
’1.‘he pilot advisory service assisted members in such matters as war-
time regulations, airport facilities, pilot, aircraft, and radio licenses,
employment, sale and purchase of aircraft, tow-in and repair service
for aircraft after forced landings or crack-ups ; legal advice specializ-
ing In aviation matters; a reduced rate on Driv-Ur-Self automobiles
throughout the country. The Association conducted a legislative
branch for the purpose of reflecting pilots’ viewpoints on proposed
regulations; assisted in removing and preventing the erection of air-
port obstructions; offered special privileges to its membership at
A.O.P.A -designated hotels ; designed plans for Airhavens (attractive
homes built around landing fields) and continued its fight for simpli-
fied Fe:deral regulations; fought successfully for the enactment of
regu}atlons beneficial to civil aviation and for the elimination of rules
considered detrimental.

Tbe Association’s program also included, when conditions should
Permit, arranging of special flights; operation of a travel bureau to
assist pilots wanting to fly abroad ; publication of an airport directory
and radio guide for cross-country flights, including the rating of air-
port equipment and services ; testing and rating of aircraft and acces-
sories ; advocation of minimum insurance rates for pilots and planes
and the quicker action on Approved Type Certificates for newly de-
veloped aircraft apg 5 vigorous campaign for more landing strips, air-
POrts and seaplane bases located close to city centers.

Aircraft War Production Counci.w

In April, 1943, the national Aircraft War Production Council was
{(ormed, with headquarters in Washington. Its purpose was to im-
plement the successful work being carried out by the regional East
%and West Coast Councils in their efforts to bring about airplane pro-

——

.
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presidents, three representing the East Coast and three representing
the West Coast sections of the industry. The National Aircraft War
Production Council concentrated on problems affecting the industrv
which were national in scope. acting as intermediary between regional
Council members and the Government agencies. Close liaison was
established with the Aircraft Production Board, Army. Navy and
other Federal departments concerned with aircraft production.
Activities undertaken by the National Council included conferences
hetween industry and Army, Navy and W.P.B. on materials alloca-
tion which resulted in a smoother application of the controlled mate-
rials plan, and was of great assistance in lessening materials shortages
affecting the industry, assistance in forming policies on materials dis-
tribution, cooperation with the Bureau of the Budget in the establish-
ment of an aircraft advisory committee which concentrated on simpli-
fication and improvement of forms required from prime contractors.
The National Council assisted the Aircraft Resources Control Office
in a survey of non-controlled materials, secured changes in bills of
materials requirements, sponsored and secured changes in the C.M.D.
timetable which permitted advance allotments and better production
planning ; and conducted an extensive investigation into the disposal
of surplus materials, with proposals for solution presented to W.P.B.
the air Services.
he National Council also initiated conferences on manpower,
child care, plant service bureaus, gas and tire distribution problems.
10-hour shifts, wage incentives, reemployment of released war vet-
erans, housing, industrial feeding ; and supplied Washington informa-
ignal services.
abor turnover, a matter of increasing seriousness in industry’s
efforts to maintain and increase production schedules, became a part
of the larger manpower problem. The National Council worked with
‘the regional Councils and with the Government agencies concerned to
bring about actions which would alleviate this situation. Conferences
were held with Bernard M. Baruch and Justice James Bvrnes. director
of the Office of War Mobhilization for the purpose of determining the
establishment and operation of the West Coast manpower program.
Similar meetings with officials of the War Manpower Commission and
the War Production Board were of assistance in securing progressive

Meanwhile, the regional Councils performed their own important
responsibilities in extending the policy of industrial teamwork for in-
creased war production. Their success was reflected in the record
numbers and high performance of planes built during 1943.

Members of the Aircraft War Production|Council, West (oast,
included Boeing Ajfcraft Company, Consoligated Vultee Ajrcraft
Corporation, Douglas Aircraft Company, Lotkheed Aircraff Cor-
poration, North American Aviation, Northrop Aircraft, and/ Ryan.
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materiel, outside production, plant production, recruitment and train-
ing; 22 panels on child care, conservation, engineering manpower,
field service, Government specifications on technical data, housing,
industrial medicine, industrial safety, inspection, librarians, material
substitution, methods improvement, parts fabrication, patent officers,
plant protection, selective service, spare parts, testing and research,
tooling, transportation, turnover and absenteeism and visual aids ; and
nine project groups dealing with ANC-5, casting inspection, rivet
strength, integral fuel tank sealing, labor utilization teams, manpower
audit, temperature effects, tooling standards and wage incentives.

In 1943, the Pacific Coast aircraft industry’s main plants produced
23,508 airframe units, weighing 274,078,000 pounds excluding spares,
and valued at $2,076,552,000. Drawing on the top planning, engineer-
ing and production know-how facilities of the parent concerns, branch
plants turned out many thousands more warplanes from assembly
lines in Arizona, Florida, Illinois, Indiana, Kansas, Kentucky, Loui-
siana, Michigan, Missouri, North Carolina, Oklahoma, Pennsylvania,
Tennessee and Texas. The West Coast companies produced a major-
ity of the nation’s output of heavy bombers.

To increase production still further, a new labor utilization survey
of West Coast plants was undertaken in cooperation with the Army,
the Navy and the War Manpower Commission. Faced with the neces-
sity of producing more and heavier airplanes, the member companies
were determined to leave no fields unexplored in their efforts to
achieve maximum use of available labor. Work simplification, labor
pooling systems, job reclassification and other production streamlin-
ing procedures were examined in efforts to reveal where greater effi-
ciency might be attained. Steadily accelerating tempo of the war in the
Pacific theater, which placed additional strains on West Coast pro-
duction facilities, emphasized the need for such action. The labor
pooling or labor dispatch system, a West Coast development, had its
inception in the Douglas plant at Santa Monica, Calif., on January 11,
1943. Action was taken during the year to spread the procedure
through the West Coast industry. If material shortages, schedule re-
vision, changes in specifications or other such causes should make
workers temporarily idle in one section of a plant, the labor dispatch
system routed or loaned those employees to departments where they
were needed. More than 1,000,000 manhours were salvaged or more
efficiently utilized through labor dispatch at that one Douglas plant.

At the beginning of 1944, while manpower availability remained
the major limiting factor in warplane production, the Council com-
panies were able to report reductions in personnel turnover, and take
up such pressing problems as a newly aggravated transportation situa-
tion, the possibility of new manpower shortages, studies of wage in-
centives and production streamlining procedures.

A 1943 development saw disabled veterans of the global war added
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reintegrate themselves into civilian life. Skilled workers readily found
production jobs. Training methods were instituted for those who re-
quired instruction and rehabilitation.

An outstanding development of 1943 was a major increase in em-
ployment of women. The West Coast industry, by work simplification
and related devices, was able to achieve a ratio of 44 per cent of women
to the total working force in January, 1944. This record was notable
in view of the fact that Great Dritain found it impractical to empluy
more than 40 per cent women.

Child care became important to West Coast aircraft companies as
the number of women workers increased. A panel of specialists pre-
pared for the Council a comprehensive survey which was helpful in
stimulating expansion of the I.os Angeles community child care pro-
gram and securing additional centers for the convenience of working
mothers.

Council specialists made a comprehensive study of labor utilization

in West Coast aircraft plants and a committee of executives undertook
a continuing survey of labor utilization efficiency. An early report,
issued September 30, 1943. provided background for a production ex-
pediting comumittee of manufacturing vice presidents. This committee
completed a manpower audit which was accepted by the Government
as presenting sound manpower requirements, making an approach to
the problem so reliable that it was used as a gauge by several Govern-
ment agencies. Labor utilization teams examined each company’s ac-
complishments with the object of spreading valuable procedures to all
plants.
The Council, in all phases of its work, had a close working relation-
ship with many.Government agencies. Proposed Government direc-
tives frequently were submitted, through the Council. to the aircraft
manufacturers for comment and suggestions. This procedure was es-
pecially helpful in the fields of Government reports. spare parts, cad-
mium plating and statistical control. The Council's Government
reports section cooperated with the Bureau of the Budget through its
advisory committee on government questionnaires. Through an air-
craft subcommittee, views of the industry on proposed and revised
forms were presented to the Budget Bureau prior to approval of Gov-
ernment forms and questionnaires.

The problem of training aircraft industry personnel shifted from
the instruction of inexperienced individuals to increasing the efficiency
of those already on the job Through November, 1943, 671, 037 em-
ployees of Council companies had taken one or more types of training.
Included were 426,500 who completed preemployment, prefactory,
upgradmg or supplementary vocational trammg 52,800 who com-
pleted college grade training in those categories; 81,100 given super-
v1sory trammg in foremanship. In addition, 50,800 man courses were
given in various types of plant defense training ; more than 44,000 man
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lems in 1944, as it was in 1942 and 1943. the Council kept Federal
authorities advised on developments in this field. making a survey of
the gasoline shortage and another on the need for making tires and
repair parts available for war labor automobiles. A detailed trans-
portation report on West Coast conditions was presented to the Gov-
ernment in January, 1944. Plant site administration for distribution
of mileage rationing books to employees was brought about by Council
effort. .

The West Coast aircraft industry’s 1943 record of a 66.93 per cent
increase over 1942 in weight of planes produced, with a personnel in-
crease of less than one per cent was due in large part to new and im-
proved production methods developed by industrial engineers. These
top men, through the Council’s methods improvement panel, prepared
comprehensive reports dealing with industry practices and develop-
ments in riveting, welding and processing. In April. 1943. the Council
began monthly publication of “Warplane Production™. which listed
production shortcuts developed by member companies and made avail-
able to all Government recognized aircrait manufacturers. Member
companies exchanged, up to the end of 1943, approximately 8.664
engineering reports. These interchanges, made available to all air-
craft plants engaged in the war effort, represented an estimated saving
of more than 765,000 man hours, or 100,215 man days. and contributed
greatly to war production through climination of duplicated effort.

Materiel exchanges between member and nonmember companies
of the Council broke innumerable bottlenecks in the production of
warplanes. More than 30,000 exchanges were made during 1943.
A study by the Council, in cooperation with military and other
Government agencies, resulted in many revisions in effective ad-
ministration of the controlled materials plan. The Council participated
in Washington meetings which resulted in realistic production sched-
uling on the bhasis of materials available. During a period in 1943
when material shortages became critical, the Council helped develop
substitutes. Members of the Council’s conservation panel exchanged
information on developments in the field of material conservation
through improved manufacturing methods.

. During 1943. the West Coast manpower program, based on the
Byrnes-Baruch Directive of September 15. was instituted. In the
Los Angeles, San Diego and Seattle areas, production urgency com-
mittees reviewed the awarding of new contracts on the Pacific Coast,
every large city of which was in a No. 1 critical labor shortage area.
Manpower priorities committees fixed ceilings for all essential
mdustries. These ceilings were based upon estimated personnel needs,
and were subjected to continuous screening and review, to assure
warplants of necessary personnel and to channel workers to plants
where they could best serve the war effort.

In the Los Angeles area a citizens manpower committee assisted
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A special turnover and absenteeism panel helped find answers
for those problems by making a monthly statistical analysis of reasons
why employees left their jobs or absented themselves from work.
Recognizing that almost half of each month’s turnover was caused
by employees quitting for personal reasons, the Council undertook
a major educational program to induce them to stay on the job.
Through Council sharing of ideas and methods, member companies
developed 88 employee services to meet needs of recreation, health
and personal convenience. As an example of the high level attained
by industrial medicine, the T.ockheed company developed a treatiment
for the common cold which won national recognition.

During 1943 the industrial safety pancl. composed of the safety
engineers of member companies, exchanged information on 30 de-
velopments. Federal studies established that the frequency rate of
injury among aircraft workers in 1942 was 11.4 per cent, far bhelow
that of most other major war industries.

The Council, in June, 1943, prepared a report on housing needs
in Los Angeles and San Diego, reporting minimum needs. Partly
as a result of this report, the National Housing Agency authorized
priorities for the construction of 38.000 housing units, of which
21,000 were allotted to aircraft employees. Through its panel of
specialists, the Council worked closely with the N.H.A., War
Housing Centers, the Army, Navy and other Government agencies
to assure speedy construction of war housing.

Member companies of the Aircraft War Production Council. East
Coast, were Aviation Corporation, Bell Aircraft Corporation. Curtiss-
Wright Corporation, Fastern Aircraft Division of General Motors
Corporation, Fairchild Engine and Airplane Corporation, The Glenn
.. Martin Company and Republic Aviation Corporation. In addition,
subsidiary companies of the parent member companies included
American Propeller Corporation, Lycoming Engine Division of
Aviation Corporation, Northern Aircraft Products and Republic Air-
craft Products (also divisions of Aviation Corporation), Curtiss-
Wright Propeller Division and Ranger Iingines Division of IFair-
child.

Those companies during 1943 delivered a combined total of
24,506 airplanes weighing, with spares, in excess of 180 million
pounds. Production of airframes, in dollar volume, was approximately
two-and-one-quarter billion dollars. That represented an increase
of 105 per cent in unit production and approximately 184 per cent
in airframe weight over 1942. Many millions of dollars worth of
engines, propellers and parts were added to the production total by
the affiliated branches of the Council's parent member companies.
This production came from plants in New York, New Jersey, Penn-
sylvania, Maryland, Ohio, Indiana, Missouri, Michigan, North Caro-
lina, Kentucky, Nebraska and Georgia. It included the manufacture
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extransit depot operations and 3-Air Appendix A. The general
problem of reduction of idle surplus material was solved partly through
redistribution methods.

Committees worked on clarification of the manpower situation
in the IZast, as related to aircraft production. The manpower section
of the advisory cominittee on industrial relations-manpower prepared
a study of the situation which was presented to the combined Itast-
West Coast hoards of directors at the National Council meetings in
Washington in September, 1943. It pointed out increases in produc-
tion by member companies, despite manpower shortages. Many of
its conclusions in regard to absenteeism. turnover, in-migration, con-
trolled referral, housing and transportation and wage incentives
were accepted by the industry and the Government agencies con-
cerned. A number of its recommendations on labor utilization. selec-
tive service, certificates of availability, increased hiring of women,
child care, employee and community education received attention and
were carried out in whole or in part.

The East Coast Council's specialists panel on labor utilization
made an intensive study of utilization methods in use in member
company plants. The survey embraced the fields of engineering.
factory operations, industrial relations, tooling and other subjects.
As a result, utilization methods which had saved literally millions
of manhours were described in a report which was distributed widely
so that its contents might be helpful in increasing and expediting war
production for the Allied cause.

Informational exchanges on such subjects as emplovee and fore-
man’s manuals, safety clothing. job evaluations. employee ratios,
absentee procedures, training methods and exit interview forms were
also carried out by the advisory committee on industrial relations-
manpower, through the Council. Nearly 600 such exchanges were
made in 1943. *

Likewise, the advisory committee on plant defense, besides con-
sideration of approved systems of plant protection, exchanged in-
formation on such items as badge procedures, fire protection systems,
blackout procedures and plant protection manuals. The interchanges
resulted in more uniform and improved practices in their field. The
committee held meetings with representatives of the Army Provost
Marshal’s office, from time to time, for the purpose of adopting
policies and measures to guard against sabotage and other incidents
which could hamper or slow down production.

The Ifast Coast Council’s advisory subcommittee on employee serv-
ices, in addition to housing and transportation, handled problems per-
taining to child care, rationing, employee stores and charity drives.
The advisory committee on public relations devoted the majority of
its meetings to coordinating inplant morale incentive programs and
assisting in related industrial relations. As a result of meetings be-



























CHAPTER X
NEW THINGS IN THE AIR

veloped thousands of new things to maintain the superiority of
American planes which were operating against the enemy on all
fronts of the global war. At the same time, the industry, assisted by
a legion of purveyors, subcontractors and licensees in other industries.
reached peak production of all kinds of aeronautical equipment. This
fine record was recognized by the \War Department when on March
9. 1944. in an official statement about the growth of the Army Air
Forces. it stated: “American industry has been geared to a combat
aircraft construction program greater than that of any other nation.
Not only has it made possible the creation of American air power; it
has helped supply the combat and training squadrons of our Allies.”
The following pages show how the manufacturers have contributed

to the development and production program that keeps America ahead
in the air.

/, I \HE aircraft manufacturing industry of the United States de-

Aircraft Manufacturers

Aeronca Aircraft Corporation. Middletown, O., produced the L-3
Grasshopper plane, the PT-23AE and PT-19B AE primary trainers
for the Army Air Forces, and also produced elevators for the B-17
Flying Fortress. Production schedules were met each month. On
August 10, 1943, Aeronca received the Army-Navy E award for its
fine production record. In 1944 Aeronca was to continue production
of the L-3 and the PT-19, as well as begin production on the UC-64A,
a cargo plane powered with a 500 h.p. Pratt and Whitney Wasp. This
plane was designed and formerly built by the Noorduyn Aircraft Ltd.
of Montreal, Canada. The Aeronca L-3 Grasshopper plane was used
for observation and liaison in conjunction with the Field Artillery.
Powered by a 65 h.p. Continental motor, it was especially adaptable
for spotting enemy entrenchments, directing artillery fire, and trans-
porting personnel in and out of places too small for larger planes to
land. The Aeronca PT-23AE was powered by a 220 h.p. Continen-
tal motor. It was a low-wing, primary trainer used by the Army Air
Forces. The fuselage was constructed of steel tubing, fabric covered.
It had all metal fabric-covered control surfaces. The Aeronca
PT-19B AE was powered by a 175 h.p. Ranger aircooled inline in-
verted engine, and was a primary trainer, of the same design as the
PT-23AE except for motor and cowling.
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AERONCA LIAISON PLANE

Army Air Forces Type L-3. A two-place plane with a Continental 65 h.p. engine.

Beech Aircraft Corporation, Wichita, Kans., increased deliveries
of Beechcraft twin-engine monoplane advanced trainers and trans-
ports, and single-engine biplane transports for the armed services by
a ratio of 227 per cent in comparison with 1942. Production schedules
were maintained every month throughout 1943. The 227 per cent
increase was attained, despite additions to plant facilities of only 574
per cent in terms of total floor area. Greater efficiency in the use of
existing facilities was the primary cause, and it was achieved through
close cooperation between employees and management.

Beech employees had brought their total purchases of war bonds
to an average of more than $1,000 per employee since the beginning
of the war. They kept down their absenteeism rate, and their rate
of turnover from causes other than military inductions, to a rate ap-
proximately half that of the entire industry. More than 3,000 em-
ployees were inducted into the armed services during the first nine
months of 1943. Compared with the national aircraft average, Beech
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* BEECHCRAFT MODEL 18

Various adaptations of this twin-engine monoplane were used by the Army Air

Forces and Navy air forces as navigation or bombing trainer, utility or personnel

transport, or photographic plane. It was powere.d by two 450 h.p. Pratt & Whitney
Wasp Junior engines.

ties. The Army AT-7 (Navy SND-2) navigation trainer, and the
Army AT-11 (Navy SNB-1) bombing trainer, were continued in
large-scale production as major navigation and bombardment training
planes of the Army Air TForces. Also produced in quantity was the
Army UC-45B, a personnel and utility transport adaptable for use also
as a navigation trainer. All those types were adaptations of the basic
commercial Model 18 Beechcraft all metal low-wing twin-engine
monoplane, powered with two Pratt & Whitney 450 h.p. Wasp Junior
engines. Another commercial Beechcraft. the Model 17 single-engine
450 h.p. negative-stagger biplane, of welded steel tubing fuselage and
wood wing construction, was produced in substantial quantities for
the armed services as the Army UC-43 and the Navy GB-2.

The last of many hundreds of Army AT-10 Beechcraft twin-
engine transitional trainers built under then current contracts rolled
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off the Beech assembly lines during 1943. Designed by Beech engi-
neers in 1940, in cooperation with the Army Air Forces, the AT-10
Beechcraft was intended for rapid large scale production from then
noncritical materials. An all wood low-wing monoplane with two
Lvcoming 290 h.p. engines, it carried all of the flight control equip-
ment required by pilots on the largest multi-engine tactical aircraft.
and simulated the performance characteristics of the larger combat’
planes. Completion of the AT-10 contract on schedule allowed ac-
celeration in delivery rates of other types of Beechcrafts. and also freed

} 13-6

I ' , A

32'-0"
| |,

L

BEECHCRAFT PERSONNEL TRANSPORT

Used as a utility transport also, the Army designation was C-43 and the Navy
. designation GB-2.
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in Great Britain and in the United States. The Army Air Forces
are allotting a number of these to the United States Navy for addi-
tional tests and experimentation.

“The maiden flight of the first experimental ship in the United
States took place on October 1, 1942. This was the first successful
operation of a combat plane using the jet propulsion principle. Robert

' 13

BELL P-33 AIRACOBRA
This single-seat interceptor fighter was powered by an Allison engine.
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M. Stanley, Bell Aircraft chief test pilot was at the controls on the
initial flight. The following day Brig. Gen. (then Colonel) Lawrence
C. Craigie flew the ship, thus becoming the first Army officer to fly a
jet propelled military aircraft in this country.”

Little publicized, but reportedly packed with significance was the
quiet construction of a helicopter by Bell Aircraft. The Bell plant in
Georgia was devoted solely to production of the Boeing B-2z9 Army
Air Forces bomber.

During 1943, Bell Aircraft took steps to secure additional em-
ployees for its fighter plane manufacturing program. First, the com-
pany started a victory shift, whereby both men and women, whose
business or family responsibilities kept them from taking fulltime war-
plant jobs, were encouraged to sign up for three day shifts each week.
Approximately 2,000 victory shifters were enlisted for Airacobra
construction, thus helping substantially in production efforts.

At the beginning of the new school year in September, 1943, Bell
Alircraft announced to the hundreds of ’teen-age boys working at its
plants that they were expected to continue with their education, de-
spite the appeal whieh warplane paychecks held for them. At the
same time, Bell started a boypower program, wherein boys would
work three nights a week, on the second shift, provided they main-
tained a satisfactory scholastic standing.

The Bell P-39 Airacobra had a remarkable record for efficiency in
combat over the war fronts. Our Army Air Forces used it against the
best the Japs could put in the air, and our pilots blasted the Nipponese
out of the skies on every encounter, with a ratio of about five to one
in our favor. Nowhere were American fighter planes more popular
than on the Russian front where the gallant and heroic pilots of the
Red Air Fleet admired the infallibly staunch construction of the Bell
Airacobra and its great firepower which gave them a decided advan-
tage over German planes and augmented the terrific striking power of
their own excellent planes produced in the Soviet Union.

The Bell P-39 Airacobra had been in the war from the beginning,
and there was little that the enemy did not know about it, from both
combat action in the air and occasional landings of the Airacobra be-
hind the lines. With that in mind, our Army Air Forces permitted cer-
tain details to be published for the record. The Airacobra was a single
seat fighter—with a wing span of 34 ft., length 30 ft. 2 in. and height\]
9 ft. 374 in., wing area 213.22 sq. ft., wing loading 35.4 1b. per sq. ft.,
weight empty 5,523.2 Ib., gross weight 7.403.5 1b. The fuselage was
in two sections, the jront section with two longitudinal beams extend-
ing its entire length.” Those girders supported engine, propeller reduc-
tion gear box, extension drive shaft, fuselage guns, ammunition and .
pilot, with the pilot’s cabin set in front of the engine integral with the
fuselage. The power plant was the Allison V-1710 engine rated 1,150
h.p. at 15,000 ft., with three-blade propeller.
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Bellanca Aircraft Corporation, New Castle, Del., was in production
on the Fairchild AT-21 twin-engine gunnery crew_trainer for the
Army Air Forces. The Bellanca organization had an extensive war
record as a subcontractor—producing large numbers of gun turrets
for United Nations bombers, all-metal riveted seaplane floats, plastic
plywood bomb bay doors. riveted all-metal fins and miscellaneous
electrical junction boxes, de-icer fluid tanks and hydraulic fluid tanks.

Boeing Aircraft Company, Seattle, Wash.. made new production
records in the manufacture of its Flying Fortresses. the four-motored,
long-range bombers that were employed in the Army Air Forces
with deadly results for the enemy in several war theaters. In 1943
production was 146 per cent greater than during the previous 12
months. December’s output was the highest for a single month in the
company's history. It was g2 per cent higher than during the first
month of 1943 and was ten times greater than during the month pre-
ceding Pearl Harbor. Further improvement in Boeing's already
highly efficient multiline assembly system, through design and use of
Boeing-built machines to save man hours, was greatly responsible for
the economy in time and cost. Boeing was producing a Flying For-

THE BOEING B-17G FLYING FORTRESS
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tress in one-third the man hours required in 1941. It is significant
that the cost contract price of the Fortress was reduced by one-half
in the face of a 27 per cent increase in labor rates since Pearl Harbor.

During 1943, Boeing began production of the ninth of its series
of Flying Fortresses, the B-17G. The main physical characteristic.
which differentiated it from the B-17F model, was the chin turret,
mounted below the plexiglass nose. This turret was armed with twin,
.5o-cal. machine guns that operated by remote control from the bom-
bardier’s station. Bringing the I'lying Fortress’ armament to 13 .50-
cal. machine guns, the chin turret gave the big bomber the most dev-
astating firepower of any battle plane in combat at the end of the vear.
The ability of the Fortress to mete out punishment was reflected by
the box score of Nazi airplanes shot down in raids over German-held
territory. The Boeing bombers which raided the Messerschmitt fac-
tory at Regensburg on April 18, 1943. and then flew on to temporary
bases in Africa, were credited with shooting down 140 enemy planes.
On the same day another Fortress formation bombed the roller bear-
ing plant at Schweinfurt and destroyed 147 enemy fighters. The
American Eighth Air TForce Headquarters announced that of the
August toll of 631 enemy planes destroyed by Americans, 541 were
brought down by gunners in Flying Fortresses.

Ability of the Fortress to take punishment and still return to its
home base was demonstrated repeatedly. The B-17 “Knockout
Dropper” still was in action after completing 50 missions over Europe,
accumulating more than 300 combat hours, dropping 2235.000 lbs. of
bombs, expending 75.000 rounds of .50-cal. ammunition and downing
Iz enemy fighters. While most Flying Fortresses were diverted to
" the IZuropean theater of war, where their ability to plough through
heavy curtains of “flak’ and enemy fighters made them indispensable.
many others were active on other battlefronts.

As was the case with previous model changes, transformation to
model B-17G was accomplished without slowdown or interruption in
production schedules. Beside the addition of the chin turret, there
were several hundred other changes in design, most of them minor
and dictated largely by battle experience. The total changes made
a bomber of longer range, higher altitude possibhilities, more intensive
firepower and greater bomb load.

Boeing's production record in 1943 was made despite a critical
manpower shortage during the summer months and in the face of
the fact that it was necessary, during the year. to replace thousands
of men with unskilled women workers. Half of the Boeing workers
early in 1944 were women, Manpower was increased during the last
four months of the year by a recruitment campaign in the Northwest
and Middle West aided by the introduction of a new job evaluation
plan embodying wage increases approved by the War Labor Board in
September, 1943.
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Boeing established six branch plants in five western Washington
cities. Two were in Tacoma and one each in Bellingham, Iiverett,
Chehalis and Aberdeen. These branches, turning out B-17 subassem-
blies, tapped a labor market unavailable to the Seattle plant. Boeing
took steps to combat wartime problems of absenteeism and labor turn-
over by adding to employees' service organizations. Branch bank
facilities were opened at the plant, giving workers checking, saving.
check-cashing. bank draft and other services. A tire repair and re-

THE BOEING STRATOLINER

A 38-place transport for substratosphere operations, It was powered by four
Wright Cyclone engines of 1,100 h.p. each.
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THE BOEING 314

Pan American Clipper ship in ocean passenger service, powered by four 1,500 h.p.
Wright Cyclone engines.

capping center was established where automobile tires could be re-
paired while the employee was at work. Spare tires were loaned free
of charge when recapping was necessary so no automobile had to be
laid up. A transportation department arranged for gas rations and
ride sharing.

An elaborate $750,000 in-plant feeding program, with a cafeteria
at one end of the plant to seat 1,600 persons and a food center at the
other from which 40 thermos-equipped hot food trucks would operate
throughout the plant, was started.

Typical of the many time-saving tools designed and manufactured
by Boeing engineers, which made possible the great reduction of man
hours required to build a Fortress, was the Porcupine punch. This
machine, in one operation, could punch as many as 388 rivet holes,
speeding up a single operation by as much as 30 times. Many other
such new devices were introduced into the ever-accelerating produc-
tion system.

Boeing flight test engineers marked another important addition
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stratosphere experiments in which Boeing took a part was the 40,200-
foot parachute leap from a IFlying Fortress by Lt. Col. W. R. LLovelace.
former Mayo Clinic surgeon and acting chief of the aero-medical
laboratories at Wright Field. Major Boris Kharakhonoff of the Rus-
sian Army had leaped from the higher distance of 40.813 feet but he
had not opened his parachute until he was 2,100 feet from the ground.
He plummeted through the perils of the sub-stratosphere to the
warmer, breathable air of 2,100 feet in a minute and a half. Col. Love-
lace performed a feat which no man ever before had done or attempted.
Wearing an emergency oxygen mask, he opened his parachute at once
and drifted at parachute speed to the earth. The entire descent was
made in 23 minutes 51 seconds. IHe took nine minutes to descend
from 40,200 to 22,000 feet. Col. L.ovelace lost consciousness when his
parachute jerked open, but Boeing test pilots in a plane circling at a
lower altitude noted that he waved his hand at the 8,000-foot level.
The leap was made over Iastern Washington and Col. Lovelace
landed in a wheat field, suffering from shock, nausea and anoxia. His
left hand was frozen as his left glove had fallen off when the chute
‘opened. Only on rare occasions would it be necessary to parachute
from an airplane at 40,000 feet as it would be better to ride the ship
down part way. Col. Lovelace's experiment proved that it could be
done but only with the use of emergency equipment.

One of the most important of Boeing's activities. but one which
was still held largely secret, was the completion of testing and the start
of production of the giant Superfortress, the Boeing B-29. This
bomber, the greatest air weapon ever to roam the skies. was a closely
guarded secret with only meager details of its power and potentiali-
ties released. Gen. H. H. Arnold, commanding the Army Air
Forces, revealed in a carefully worded announcement that the B-29
was a plane which placed previous four-motored bombers in the “light-
heavy” class. “The B-29 will have a range substantially greater than
the maximum effective range of today's longest-range heavy bombers,
and it will carry quite sizeable bombloads for that distance.,” Gen.
Arnold said. “This battleship of the air is armored heavily with mul-
tiple-gun, power turrets and can fly at veryv high altitudes.”

Gen. Arnold characterized as “‘superb’™ the combat records of
previous heavy bombers, the B-17 Boeing Flying Fortresses and the
B-24 Consolidated Liberators, but said that the Boeing B-29 “is as far
ahead of these two aircraft as they are out in front of pre-war
bombers.”

Boeing Stratoliners, operated by TWA and Pan American Air-
ways, continued their systematic job of transporting vital war person-
nel and cargo throughout the Western Hemisphere. Boeing Clippers,
the four-motored flying boats which were making the trip from the
United States to Europe a routine journey, continued in their trans-
atlantic operations for Pan American.



NEW THINGS IN THE AIR 255

Boeing Airplane Company’s Wichita, Kans., Division concentrated
a major part of its greatly expanded facilities and manpower on
beginning production of the B-29 Superfortress for the Army Air
Forces. During the conversion to big bomber production, the Wichita
Division maintained schedules in production of the PT-17 and PT-
13D trainers for the Air Forces, the N2S-3. N2S-4 and N2S-5 for
the Navy, and the PT-13D/N2S-5 for both the Army and the Navy.
The PT-17, N2S-3 and N2S-4 were powered by Continental 220
h.p. engines. The PT-13D, N2S-5 and the standardized version
PT-13D/N2S-5 were powered by Lycoming 220 h.p. engines. All
primary trainers produced by the Boeing Wichita Division were
basically similar types, known as Caydets.

By Jan. 1, 1944, the Wichita Division had produced more than
9.000 Caydets and equivalent planes in spare parts. In quantity pro-
duction before Pearl Harbor, the Boeing primary trainer assembly
line was rolling out a ship every go minutes soon after President
Roosevelt's request for 50,000 airplanes early in 1942. These Boeing
trainers were in use by many allied nations and by 42 Navy Air Sta-
tions and Army Air Forces flying training detachments.

The PT-13D/N2S-5 was an open cockpit two-place biplane with
tandem seating arrangement. Its high maneuverability and rugged
construction made it particularly well suited to its job as a primary
trainer. It had a wing span of 32 ft. 2 in. Its length was 25 ft., height
9 ft. 2 in., wing area 297.6 sq. {t., gross weight 2,808.7 Ibs. Its maxi-
mum speed was 122 m.p.h. and its cruising range approximately 405
mi. on training flights.

The fuselage was of welded chrome-molybdenum steel-tube, cov-
ered forward with metal panels and aft with fabric. The wing structure
consisted of solid or laminated Douglas Fir spars and diagonally
trussed spruce ribs, duraluminum channel compression struts and steel
tie-rod bracing. The wings were fabric covered. Landing gear was
of divided cantilever type, with hydraulic wheel brakes. A steerable
tail wheel added to ground maneuverability.

Brewster Aeronautical Corporation. Long Island City, New York,
with another plant at Johnsville, Pa., was in production on Vought '
Corsairs for the Navy. In December, 1943. and during the first four
months of 1944, Brewster exceeded its quota. averaging more than
four Corsairs a day; and the Navy authorized an increase to five a
day by June, 19.44.

Cessna Aircraft Company, Wichita. Kans., built three different
models of airplanes. The AT-17 Bobcat was a two-engine bomber-
pilot trainer used by the Army Air Forces. The Cessna Crane was a
similar plane with equipment for sub-zero operations by the Royal
Canadian Air Force. The Cessna Army personnel transport was a
twin-engine model known as C-78. It was constructed of plywood
and fabric around a welded steel tubing fuselage, and seated 5 persons.
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CONSOLIDATED VULTEE CATALINA

This long-range patrol bomber was powered by two Pratt & Whitney engines
rated at 1,200 h.p. each. As a flying boat it was known as the PRY, while the
amphibijan was designated PBY-s.

solidated Vultee airplanes, major improvements were instituted mainly
in the Liberator B-24 heavy bomber and the Vengeance dive bomber.
IFire power of the Liberator and Vengeance were increased. Nose and
belly power turrets were added to the Liberator, to give it a total of
four turrets and ten .50 cal. machine guns. Heavier machine guns
were installed in the wing of the Vengeance, where formerly four .30
cal. machine guns had been installed in the wing of the Vengeance,
and two .30 cal. weapons mounted in the rear cockpit. Performance
of the Vengeance was also improved with installation of a 1,700 h.p.
Wright Cyclone engine in lieu of 1,600 h.p. Wright Double Cyclone
power plant.

The Consolidated Vultee Army B-24 Liberator, also bearing the
Navy designation PB4Y-1, had four Pratt & Whitney 1.200 h.p.
turbo-supercharged Wasp engines, wing span 110 {t., length 66 ft. 4
in., height 18 ft. with nose wheel on the ground. gross weight over
56,000 lbs., empty weight 34,933 Ibs.. maximum speed at optimum
altitude over 320 m.p.h., cruising at over 200 m.p.h., stalling 79
m.p.h., maximum range over 3,000 mi., service ceiling 36,000 it. The
Liberator contained 400,000 rivets, 85.000 bolts and nuts, nearly 50,-
000 parts made of raw materials, more than 52,000 parts which the

e
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builders purchased and more than 30.000 additional parts supplied
by the Government.

The Consolidated Vultee Catalina PBY -5 flving boat and PBY-35A
amphibian, had two Pratt & Whitney 1,200 h.p. Wasp engines. a wing
span of 104 ft.. length 63 ft. 10 in., height 18 ft. 1034 in., gross weight
35,000 lbs.. empty 17,364 lbs. for the flving boat and 20.039 lbs. for
the amphibian. maximum speed at optimum altitude 185 m.p.h., cruis-
ing at 125 m.p.h. at 10.000 ft. (flying boat) and 130 m.p.h. at 10,000
ft. (amphibian). maximum cruising range about 4,000 mi.

The Consolidated Vultee Coronado PB2Y-3 had four 1,200 h.p.
Pratt & Whitney \Wasp engines, wing span 115 ft., length 79 ft. 3 1n.,
height 27 ft. 6 in., gross wt. 66,000 lbs.. wt. empty 39.332 Ibs., cruising

speed 160 m.p.h., normal range loaded 2,940 mi. with 3.075 gal.
New training programs were instituted by Consolidated Vultee at

its Allentown. Elizabeth City. Louisville and New Orleans divisions.
Thus, complete training facilities for both in-plant and new personnel

CONSOLIDATED VULTEE CORONADO

This Navy long-range patrol bomber, PB2Y had four 1,200 h.p. Pratt & Whitney
engines.
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were made available to all manufacturing and modification units of
the corporation. Throughout 1943 a total of 10 per cent of all em-
ployees had been in training in the various divisions. Divisions located
in areas subject to enemy action continued to train auxiliary defense
volunteers, while training programs for officers and enlisted men of
the armed services were carried on by the San Diego and Tucson
divisions. )

Curtiss-Wright Corporation, New York. had airplane divisions at
peak production in Duffalo, N. Y., Columbus, O., and St. Louis, Mo.
Production in 1943 had been 58 per cent higher by weight than during
the previous year. The output for the first 11 months had been
40,353,352 pounds of airframes and parts exclusive of the weight of
engines and other Government furnished equipment, an increase of
14.874,500 pounds. The 1943 production included comparatively
few trainers but a vastly increased number of combat planes and
transports. They were the PP-40 Warhawk fighter, the C-46 Com-
mando cargo transport, the SB2C Helldiver Navy dive bomber, its
Army counterpart the A-25 Helldiver attack bomber, the SO3C Sea-
gull Navy scout observation and the Republic Thunderbolt fighter.

The P-40 Warhawk retained the major structural features of
earlier models but was modified to keep pace with military require-
ments. Changes included an improved Allison engine. enlarged rear
vision fuselage cutout, slightly smaller landing gear wheels and
provision for carrying auxiliary wing gasoline tanks or additional
bombs. The power plant was an Allison V-1710 12-cyl. liquid-cooled
engine with a Curtiss three-blade electrically controlled, multi-posi-
tion constant speed propeller, with ventural glvcol and oil radiators
beneath the engine, and a controllable exit. The Warhawk had an
enclosed pilot’s cockpit with a sliding canopy and facilities for heat-
ing and ventilation. The fighter had a wing span of 37 ft. 4 in.. length
33 ft. 4 in. and height 10 ft. 7 in. Tt weighed about g.000 Ibs., and had
a stated speed of more than 350 m.p.h., ceiling over 30.000 ft. and
range of about 1,000 mi.

Up to November 30, 1943. Curtiss-Wright had produced more
than 10,000 P-40 fighters, including the Hawks 81 and 82 supplied
Great Britain. It was a very popular plane in the combat theaters of
North Africa, China and Burma. The builders after a survey of 50
combat engagements by the P-40 announced a box score of 12V
enemy planes shot down for every P-jo destroved. In those 50 com-
bats thegP-40’s downed 420 enemy planes and lost only 31, although
the P-40 was outnumbered 1,257 to 457. In Jandary, 1943. 22 P-40
fighters flew a record non-stop flight for single engine planes—1,300
miles from Midway to Honolulu in 634 hours.

The Curtiss Commando was the largest two engine transport in
production early in 1944. It had two Pratt & Whitney 2,000 h.p. twin-
row Wasp engines with a two-speed blower and Curtiss Electric

.
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through the use of a straight-line. roller-type conveyor which elimi-
nated 30 per cent of the operations. In the salvage department, where
floor sweepings and scrap stock were baled and pressed for trans-
portation to a reclamation plant. installation of a conveyor system
slashed handling and costs by nearly 50 per cent.

Through the use of specially designed precision wing assembly
jigs, manual handling was eliminated and wing assemblies moved
down the production lines every 40 minutes, insuring accurate wing
construction at top speed. Dollies equipped with V casters carried
P-40 fuselages along the tracks from the first production station, past
work stations and part bins and ending up in final assembly where
completed subassemblies of the P-40 emerged on similar spur tracks
to join the fuselage and make up the complete aircraft.

Plastics played a great part in production. A spectacular develop-
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CURTISS HELLDIVER
A Navy dive bomber, designated as the SB:C.



264 THE AIRCRAFT YEAR BOOK

—7

NS

CURTISS COMMANDO
The C-46 Army cargo transport.

ment in plastics was the production of a 1,000 pound casting measuring
13 ft. long and 3 ft. wide. This experiment was conducted to prohe
the possibilities of thermosetting plastics as a replacement for steel.
It formerly required four hours to process a metal part used on the
C-46 Commandos. The introduction of a plastic substitute made
possible the same part’s production in three minutes. Some of the
complex air scoops for the P-40 required more than a week of three-
shift effort to produce. The same quantity was made in 16 hours, and
the air scoops were better. Ingenuity of Curtiss-Wright workers
helped cut down man and machine hours in sizable savings in cost
and increased warplane production.

To assure the health and well-being of the workers, Curtiss con-
structed modern clinics and hospitals in the Buffalo plants, with 24-
hour medical service, a staff of 12 doctors, 30 nurses, and three x-ray
and laboratory technicians. Equipped with modern surgical and
medicinal supplies, the hospital could take care of illnesses and in-
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juries ranging from the common cold to major operations. At the
airport plant the operating room and clinic were subterranean and
bomb proof. and were lighted by a. separate power system. Three
ambulances were on constant alert, ready for any emergency.

A vast airplane haugar. built in cooperation with the Army for
the purpose of servicing and repairing all types of aircraft after pro-
duction, was erected and put in operation adjacent to the airport plant.
Rated one of the largest modification centers in the country, important
modifications were made on many types of military aircrait.

The Army Air Forces and Curtiss-Wright erected and maintained
Camp Curtissair. where enlisted men were taught important P-40
and C-46 groundcrew duties. The camp centered around the modern
administration building where classes cavering all phases of P-40 and
C-46 maintenance work were conducted. The instructors were trained
by Curtiss-Wright which planned all the classroom mock-ups and
curriculum. The AAF and Curtiss worked closely together in teach-
ing these enlisted groundcrew men the technicalities involved in servie-
ing fighting P-40s and C-46s.

Douglas Aircraft Company. Santa DMonica. Calif., continued to
produce one-sixth of all the nation’s planes, by structural weight—
a production miracle that was accomplished despite an acute shortage
of trained aircraft workers, the loss of many hundreds of experienced
employees to the armed services, the necessity of employing women
for approximately 5o per cent of all production work and an un-
precedented labor turnover. Production during 1943 had been con-
centrated on the four proven Douglas models—the SBD Dauntless
dive bomber, the A-20 Havoc attack bomber, the C-47 Skytrain Army
transport, all pre-war models, and the C-54 Skymaster combat trans-
port, which was on the production line when we entered the war. In
addition, because of company experience in big plane production,
Douglas was building an important share of the output of Flying
Fortress and Liberator four-engine bombers.

Production figures on the C-34 Skymaster were secret; but it
could be said that the huge plant built in Chicago by the Government -
for the manufacture of this model had been in production since July,
while the output from the Santa Monica plant had continued without
interruption.

The Dauntless dive bomber at the end of our second year of active
warfare was the only dive bomber being flown from the decks of
American carriers in combat. During that period it had completed
an oceanwide circle of devastating attacks against enemy bases, start-
ing with the Gilbert Islands on February 1, 1942, and ending with
the capture of those fortified outposts by American carrier task forces
late in 1943. The battle record of the Dauntless was as follows:
Salamaua and Lae, 12 enemy vessels sunk or disabled ; Tulagi Har-
bor, 14 enemy vessels sunk; Coral Sea, 2 aircraft carriers sunk, a
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third knocked out of action and a heavy cruiser sunk; Midway, 4 car-
riers put out of action with all their planes, 2 battleships. 3 heavy
cruisers and one light cruiser badly damaged : Fastern Solomons, one
carrier, one battleship. one light cruiser and one transport sunk ; battle
of Guadalcanal, one battleship, one heavy cruiser and one light cruiser
probably sunk, 4 heavy cruisers and g troop transports sunk, one light
cruiser and 21 troop transports badly damaged. Over and above sink-
ings and damage credited to them in the Ifastern Solomons and the
Guadalcanal naval-air engagements, Marine Corps pilots flying Daunt-
lesses also sank 2 Japanese destroyers and 8 cargo ships. probably sank
5 destroyers and damaged 20 destroyers during the occupation of
Guadalcanal.

On our northward movement through the Solomons toward Ra-
haul, Dauntlesses were employed in most of our attacks against enemy
naval forces and bhases in the Solomons: and they likewise comprised
all dive bomhing units employed in our carrier task force campaign
against Jap bases in the western and central Pacific. which started with
the Marcus Island raid of September 1. 1943. and culminated in the
capture of Tarawa, Makin and other islands of the Gilbert group.

In the European theater, Dauntlesses opened our North African
invasion, dive bombing and silencing the guns of the French battle-
ship, Jean Bart, at Casablanca, bombing submarines, hostile ships
and shore batteries at I.] Hank, and bombing and strafing the harbors,
roads and troop concentrations at Casablanca, Port Lyautey and
Fedals. They were similarly employed in the Sicilian and Italian
invasions.

The Douglas A-20 Havoc attack bomber had a fine record. Both
Britain and Russia received thousands of Havocs and China was pre-
paring to manufacture them for use against Japanese invaders in 1944.

While wholesale deliveries to our allies limited the numbers in
service with our own Army Air Forces, the Havoc which delivered
the first American blow against occupied Europe on July 4, 1942,
participated in every American campaign up to the end of 1943.
Havocs were our first interceptors at Guadalcanal. They spearheaded
the American-Australian attack that drove the Japs back across the
Owen Stanley Mountains in New Guinea. They then participated in
the daily attacks against Jap strongholds on the north coast, helping
reduce Buna, Salamaua and Lae to rubble and aiding their capture by
allied troops. They took part in the battle of the Bismarck Sea, “skip
bombing” enemy vessels from shipmast height.

In Tunisia, A-20 Havocs flew thousands of sorties, many planes
making three missions a day, flying from bases and fields just behind
our ground forces and strafing enemy troops and supply trains, bust-
ing tanks, exploding munition dumps and setting fire to gas stores.

While Russia made no report on the work accomplished by thou-
sands of A-20s which she was using for troop support, the R.A.F,
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credited the plane, which they called the Boston, with a substantial
share in winning the battle of Britain.

The Douglas C-47 Skytrain transport—the military counterpart
of the DC-3 of air line fame—distinguished itself as greatly as did
Douglas bombers. Twice it was credited by high military officials
with turning the tide of battle and saving our most important beach-
heads from obliteration. In Guadalcanal they flew in the vital muni-
tions and aviation fuel that saved our occupational forces from defeat
on two different occasions. At Salerno. in a period of 45 minutes,
they dropped 2.600 paratroopers at a point where they were able to
turn the enemy flank when we were in danger of losing our beachhead.
They saved the lives of many thousands of soldiers and marines by
fiving blood plasma to the front lines and evacuating the desperately
wounded who were in urgent need of operative care and could not have
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DOUGLAS C-54 SKYMASTER ARMY TRANSPORT
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survived the strain of transport by other means. The C-47s were sole
equipment for the Troop Carrier Command and as such flew out the
great majority of more than 100,000 casualties evacuated from the va-
rious fronts between December 7, 1941, and October 1, 1943. Drig.
General IF. S. Borum of the Air Transport Command has stated, “all
patients who were evacuated from forward stations to base hospitals
during the Tunisian campaign were flown out in Troop Carrier Com-
mand-operated Douglas-built aircraft. and the same thing holds true
in the other theaters of war where thousands upon thousands of in-
jured have been saved by air evacuations.”

Douglas DC-3s, flown commercially by Pan American Airways.
broke the Axis air line hold on the economic life of South America,
and cleared the way for our State Department to unite ncarly all
those nations with us. DC-3s were next used by Pan American’s
CNAC to evacuate more than 7,000 refugees from Burma, after which
this plane and its military counterpart created an aerial Burma road.
flying in to China in 1943 as great a volume of strategic materials per
month as was ever carried in trucks over the captured surface route.

Douglas transports flew from Australia to Port Moresby the
3,800 troops which drove the Japs back across the Owen Stanley
Mountains; and then flew to the north coast of New Guinea an army
of 7,000 men which they continued to supply and provision. They
were operated by SCAT, and flew 1,000 trips to Guadalcanal with vital
supplies and carried back thousands of wounded.

In the Tunisian campaign, C-47 Skytrains flew an aggregate of a
million pounds during the battle of Kasserine Pass, carrying forward
the munitions which permitted our forces to beat back the enemy's
most dangerous break-through. They then carried paratroopers to
spearhead the invasion of Sicily, a work which they continued with
vital effectiveness in the Italian campaign.

Limited before Pearl Iarbor by CAA regulations to a gross load
of 26.500 pounds, these planes were flown regularly by Army, Navy
and Marine Corps pilots at grosses running between 28,000 and
31,000 pounds. They were built only as land planes, but were flying
the oceans every day.

In its first year of flying war materials to our most distant battle-
fronts, the Douglas C-54 Skymaster transport earned recognition by
American experts as a practical transport for commercial air line
operations after the war. More than twice as big and half again as
fast as the DC-3, the Skymaster not only commenced to shoulder
the United Nations’ long-range air transport burden. but it also was
chosen to transport on foreign missions practically all the officials re-
sponsible for the conduct of the war.

In daily scheduled service over both oceans, the Skymaster was
capable of carrying a normal payload of 20,000 Ibs. a distance of
1,500 miles non-stop. Equipped with 54 hospital litters, it had rushed
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loads of wounded a distance of 10,000 miles in five days. It also
brought from distant points, cargoes of vitally needed war materials,
such as tungsten, bristles, silk. tin. mica and industrial diamonds. On
a maiden flight from San I'rancisco to Brisbane. carrying a capacity
load of vitally needed airplane parts that were too big to fit into any
other airplane, the C-34 established records of 35 hours flving time
and 39 hours elapsed time. making onlv two stops and maintaining
an average speed of 202 mup.h. Its maximum speed was 283 m.p.h.
and cruising speed 225 m.p.h.

New orders, resulting from the Skymaster's steady record of
dependable service, increased the company's backlog for this plane
to more than $300.000.000: and the entire production capacity of the

DOUGLAS SBD-3 and A-24
The SBD-3 was the Navy version and the A-24 was for the Army Air Forces.
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Douglas Chicago plant as WCl.l as the original assembly line at Sauta
Monica, was being devoted to its manufacture early in 1944.

Douglas reported more than 150.000 employees in all plants.
Douglas employees increased salvage of vital materials by 800 per cent
and held absenteeism at the low figure of 6 per cent despite constantly
increasing employment of older men and women.

Fairchild Aircraft Division of Fairchild Engine and Airplane Cor-
poration, Hagerstown, Md., stepped up production of its PT-rg
trainer and UC-61 utility cargo airplanes. The bulk of Fairchild's
productive capacity was concentrated on those two models, both of
which were revised in 1943. The PT-19A Cornell Army trainer was
modified to include night flying equipment, battery and generator, and
was designated as the PT-19B. Because of a change in the training
program, later in the year, production on the PT-19B was stopped
and that on the PT-19A resumed. The UC-61A, wartime version of
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THE FAIRCHILD AT-21 GUNNER

stitute raw materials for all types of production, an enlarged testing
laboratory was set up in one of the Hagerstown plants. It was
equipped with the latest testing devices and machines of all types.
Much of the detailed engineering work on the cargo plane was ac-
complished in a branch engineering office located in New York and
staffed by men specially trained in aircraft by Fajrchild.

Production of metal wing panels for the Martin Navy PBM-3
Mariner patrol homber and for the Martin A-30 Baltimore attack
bomber for the R.A.F. was continued throughout 1943 at Hagerstown.
In addition to wing panels, Fairchild also assembled and finished a
large quantity of rudders, elevators and ailerons for the Baltimore.

Successful use of a large number of buildings throughout the city
was known as the Hagerstown System. I airchild extended the system
to include six more plants, bringing its total to 2g. Buildings which
might otherwise have remained idle for the duration of the war thus
provided space for the manufacture of detailed parts and for sub-
assembly work and warehousing. This plan served as a safeguard
against the danger of over expansion and also proved to be efficient de-
spite the scattered nature of the operations involved.

it
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A large all wood flight test hangar was constructed. It could
house 335 Cornell trainers, had complete shop facilities, flight test en-
gineering. inspection and A.T.C. offices. as well as conference quarters
and rest rooms for ferry pilots. The building was constructed of lam-
inated wood arches with a clear span of 172 feet.

Fleetwings Division of Kaiser Cargo. Bristol, Pa., built a quan-
tity of basic trainers, BT-12, their own design, for the Army Air
IForces during 1943. The airplane had a wing span of 40 ft., was 29
ft., in length. and was powered by a Pratt & Whitney 450 h.p. Wasp
engine. The bulk of Fleetwings production. however, continued to be
the manufacture of surfaces such as rudders, wings, elevators, ailerons,
fins and stabilizers for military airplanes, including the B-17, A-20,
P-47. F4U. TBYF and SB2A. In addition, the company continued to
make hvdraulic valves for aircraft.

In March, 1943. all stock of Fleetwings, Inc., was purchased by the
Henry J. Kaiser interests.

General Aircraft Corporation, Astoria. Long Island, N. Y., con-

THE FAIRCHILD UC-6:1K FORWARDER

”
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GRUMMAN GREY GOOSE

The JRF-5 and JRF-6B. An eight—place utility amphibian and navigational trainer
for the Navy air forces and Fleet Air Arm powered by two Pratt & Whitney Wasp
Junior 400 h.p. engines.

tinued as one of the largest producers of the CG-4A cargo and troop
ccarrying gliders for the Army Air FForces. Many production improve-:
ments were developed during the year. In addition to crated deliveries
for expert shipment and flyaways from its Long Island plants, Gen-
eral Aircraft also established field crews for delivery and assembly of
gliders at various airfields and a large number of gliders were as-
sembled at distant points. Experimental work for the glider division
which resulted in some improvements in the landing skid assembly and
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some additional innovations in the use for which the gliders could be
put was carried out. Notable among these was the design of a small
trailer which could be carried in the glider. The trailer could carry a
complete small machine shop or other equipment for use in the field.
The Tennessee Aircraft Corporation, of Nashville. Tenn., acquired
by General, in 1943, was a subcontractor producing aluminum alloy
aircraft components.

Grumman Aircraft Engineering Corporation, Bethpage. Long
Island, N. Y., was in production on four different models of military
aircraft. The Grumman F6F-3 Hellcat was developed and put into
production early in 1943, and it constituted the greater part of the
company’s output. It was a successor to the \Vildcat which had a
splendid record of combat as a Navy carrier-hased fighter. The Hell-

THE GRUMMAN WIDGEON
A five-place amphibian for the U. S. Coast Guard and U. S. Navy.
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THE GRUMMAN F6F-3 HELLCAT

cat was developed from ideas brought back by Gruminan engineers
from the Pacific theaters where they had made extensive surveys
among the pilots who flew the combat planes in some of the toughest
aerial fighting of the war against the Jap. The Hellcat had a wing
span of 42 ft. 10 in., and length of 36 ft. 634 in., more power, more
speed and a faster rate of climb. It was in the 400 m.p.h. class. It
first saw action in September, 1943, and proved vastly superior to the
best planes that the Japs could send up against it. The Hellcat had
the typical Grumman folding wing, permitting the plane to be stowed
in the smallest possible space on a carrier.

The Grumman TBRF-1 Avenger Navy torpedo plane had a long
record as one of the most versatile and useful planes in service. It
played an important part in many of the major battles in the Pacific,
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where it operated both from carriers and land bases. It was one of
the most deadly effective planes used against the Japanese Navy in
every battle. and it had a long list of sinkings to its credit during
the Guadalcanal campaign and the ensuing battles for possession of
the islands in the Pacific. \While designed primarily as a torpedo
plane, the Avenger also was used extensively for horizontal bombing,
dropping depth charges, long-range scouting, strafing and laying
smoke screens. Its superior range for a carrier-based plane, and its
folding wings for compact stowage made it one of the most popular
planes in the Fleet. The British Navy also used Avengers. During
the anti-submarine campaign in the Atlantic, Avengers, flying from
small American escort carriers and carrying all destructive devices
including depth bombs, had to their credit a large percentage of the
German U-boats sunk.

The Grumman J4F-2 Widgeon was a utility amphibian used
principally by the Navy and Coast Guard for coastal patrol. It carried
a depth charge, for anti-submarine work. besides other weapons. The
Widgeon had two Ranger 6-cyl. 200 h.p. engines, carried a crew of
hve, had a wing span of 4o ft., length 31 ft.. height g ft., wing area
243 sq. ft., power loading 11.235 Ib. h.p.. wing loading 18.37 1b. sq. ft.,
weight empty 3.073 Ibs., useful load 1,425 Ibs., gross weight 4,500 1bs.,
max. cruising speed 138 m.p.h. and ceiling 15.000 ft.

The Grumman JRF-35 Grey Goose was a utility and patrol am-
phibian used by the Navy, Army Air Forces and Coast Guard for
operations in remote regions inaccessible to land planes, for submarine
patrol, photography. light cargo. personnel transport and rescue
missions. It was larger than the Widgeon, had a wing span of 49 ft.,
length 38 ft. 4 in., height on wheels 12 ft., wing area 375 sq. ft., gross
weight 8,000 lbs.. empty weight 5.600 lbs.. useful load 2,400 Ibs.,
cruising speed at sea level 171 m.p.h.. max. speed at 5.000 ft. 201
m.p.h. and service ceiling 22,000 ft.

Higgins Aircraft, Inc.. New Orleans, La.. was incorporated under
the laws of the State of Louisiana November I. 1942, and was at
that time given a contract to construct a large number of Curtiss de-
signed C-76 cargo airplanes. In February, 1943. an agreement was
reached with the Defense Plant Corporation for the construction of a
large airplane factory, plywood mill, saw mill and other facilities. By
the end of September, 1943, the factory was completed, but in August,
1943, the Army Air Forces decided to cancel all contracts for the con-
struction of the Curtiss C-76, and Higgins Aircraft was given a con- -
tract to construct for the Army Air Forces a large number of C-46
Commando all metal cargo transports. In addition they received a sub-
contract from Curtiss-Wright for construction of a large number of
wings for the same airplane. By the end of 1943. tooling, organization,
and acquiring of competent personnel were well under way. In addi-
tion, Higgins Industries, Inc., the parent company, was engaged in
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the design and construction of a helicopter which had been flown suc-
cessfully before the end of the year.

Howard Aircraft Corporation, Chicago, Ill., was manufacturing
its own plane exclusively and adapting it for two different Navy uses.
A Navy contract was divided between an instrument trainer known as
the NH-1 and an ambulance plane known as the GH-z.

Kellett Aircraft Corporation, Upper Darby, Pa., at the end of
1043, was completing its 15th year of aircraft manufacturing, having
been continuously active since early in 1929 in the production and
development of rotary-wing aircraft and as an aircraft parts subcon-
tractor. A large proportion of the production was in the subcon-
tracting division. Kellett produced ailerons and flaps for the Republic
Thunderbolt, stabilizers for the Curtiss Helldiver, engine mounts for
the Consolidated Liberator, welded parts for the Grumman Wildcat,
flaps for the Martin Baltimore, flaps and other assemblies for the
Curtiss Warhawk and many other individual items.

Meanwhile, production of Kellett rotorplanes was continued. and
a service test lot of YO-60 autogiros was delivered to the Army Air
IForces. Other experimental types were heing produced, with develup-
ment proceeding in the helicopter field, which Kellett engineers had
studied for more than six years. The company was operating five
plant units in various sections of Philadelphia, and had doubled the
number of employees.

Lockheed Aircraft Corporation, Burbank, Calif., absorbed the
business and assets of the Vega Aircraft Corporation, also of Bur-
bank, and the name Vega disappeared from the corporate identity of
the greater Lockheed organization. Vega was a wholly-owned sub-
sidiary of Lockheed for two years, and the integration was merely a
compacting of two organizations into one—a continuation of the trend
toward closer cooperation between two allied airframe builders.

The greater Lockheed company employed more than 9go.000 men
and women, working in more than 100 geographical locations in 18
nations on five continents. The Lockheed Employees Recreation Club
became the largest industrial recreation club in the world. This club
latf; in 1943 opened under its own management a new $500.000 cafe-
teria and commissary serving 60,000 micals daily, 24 hours a day.

Subsidiary corporations wholly-owned by TLockheed were Lock-
heed Overseas Corporation and Lockheed Air Terminal. A majority
of shares in Pacific Finance Corporation of California were acquired
and owned by Lockheed during the year. ILockheed operated 18
mangfacturing plants in Southern California: with service bases and
modification centers in California, Texas, Northern Ireland and
England. I.ockheed service representatives lived and worked with
combat units on every front.

Productior_l was concentrated on the speedy all-purpose Army
fighter, the Lightning P-38, and the Boeing B-17. The plants were
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also in heavy production on the Ventura PV-1. a land-based patrol
bomber and torpedo carrier for the Navy. First flown early in 1943.
the mighty four-engine Lockheed Constellation C-69 transport was
slow in getting into production due to the concentrated effort at
Factory B to turn out P-38's, but early in 19.44 the Constellation pro-
gram was accelerated. too, as the Army Air Forces envisioned future
needs for these huge passenger and cargo carriers in prosecuting the
war against Japan. The Constellation proved ideal for carrying great
numbers of troops or other Air Corps personnel, or many tons of
cargo. into the distant interior of lands from which attacks on the
main Japanese islands could be based.

Built originally by Lockheed for Transcontinental and Western
Air, the 8800-horsepower Constellation was designed to fly across
the United States in less than nine hours non-stop. or cross to Hono-
lulu in about 12 hours. It would carry 62 passengers and a crew of
five at a speed bevond that attained by a Japanese Zero fighter. Three
of its powerful Wright Cyclone 18-cyl. engines would maintain a
26,000-foot altitude, sufficient to cross the Himalayas, and two would
hold the plane at 16,500 feet.

The Lockheed Lightning P-38 had a splendid record as one of the
finest all-around fighting planes in combat service anywhere. A new
model Lightning was produced in 1943 with two Allison liquid-cooled
engines aggregating 3,200 h.p. This made it the highest-powered
fighter airplane in the world, and materially increased its own high
altitude performance, particularly its climb.

The P-38 Lightning was definitely established as the world's most
versatile airplane regardless of type. It was used in combat as a high
altitude fighter. a low altitude fighter. an escort fighter, a fighter-
bomber, an interceptor, a night fighter, a low altitude attack and
ground strafing plane, a smoke screen laver, a tank buster and a
photo-reconnaissance plane which, known as the F-5, had become a
standard photo plane of the Army ‘Air Forces.

Using two different types of releasable fuel tanks. it performed
many long-distance feats that stamped it as having great range. Its
combat record was outstanding, especially in the South Pacific, the
Aleutians and the Africa-to-Italy operations, because its two engines
gave pilots added safety and enabled many to get home when a
single engine plane with power plant disabled would have been forced
down at sea. American pilots called that second engine the “round
trip ticket,” while German pilots referred to the Lightning as “Der
Gabelschwantz Teufel’—“That fork-tailed devil.” This plane was
used by many aces of the Army Air Forces who had record victories.

The Lockheed PV-1 Ventura was the Navy's first land-based twin-
engine combat patrol plane with long range, plus offensive and de-
fensive armament. It generally was equipped to carry depth charges
or a standard torpedo in its enlarged bomb bay, and was heavily armed
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by machine guns protecting all vital points. as well as nose armament
for strafing or attack purposes. It carried more radio equipment than
any other plane then built by Lockheed. and could land at less than
8o m.p.h. It was a highly successful anti-submarine plane and was
described as “fiercer, farther and faster” than the L.ockheed Hudson
which it resembled. In fact, it replaced the INudson which went out
of production in 1943. Droppable gas tanks and fuselage tanks gave
the PV-1 Ventura unusually long range for submarine and other
enemy shipping patrol. Powered by two Pratt & Whitney 2.000 h.p.
engines, the ship had a wing span of 65 ft. 6 in. and normally carried
a crew of four.

Lockheed built 3-17 Tortresses under the Poeing-I.ockheed-Doug-
las pool, and accelerated production so rapidly during 1943 that in
September the Factory A plant was turning out four times as many
big bombers a day as had been built in Januarv.

Soon after the last of the Hudson's caine off the line. the company
ceased building the C-60 T.odestar transport in order to accelerate pro-
duction of P-38 Lightning fighters. The Lightning was given top
priority for men, material and machines and everything else the com-
pany was doing had to fall in line behind the P-38 as the Army de-
manded a greatly increased production schedule. In the summer of
1943 production was doubled by the development of a mechanized
final assembly line which moved down the hangar four inches a minute.

To meet the increasing demand for a fighter that would accom-
pany bombers far enough out on missions over Germany to provide
cover against the Nazi rocket and radio-controlled aerial torpedo
techniques, as well as one that would do all the many useful things
demanded of the Lightning, the company launched an accelerated pro-
duction program under which hundreds of subcontractors and one
prime contractor (Consolidated-Vultee) were to build this fighter.
Consolidated Vultee was both a subcontractor, at its Downey plant.
and a prime contractor, tooling up to fabricate and build complete
*P-38 airplanes at its Nashville, Tenn., plant. Other ranking national
manufacturers building smaller components to be assembled at Lock-
heed included Hudson Motor Car Company of Detroit, the nationwide
Rheem Manufacturing Company, Spartan Aircrait Company of Tulsa,
Okla., Weber Showcase and Fixture Company. Avion Incorporated,
and Timm Aircraft Corporation, all of Los Angeles. This acceleration
was scheduled to treble the 1943 production rate of the Lightnings.

Lockheed’s production of Lightnings, B-17's and PV-1's also was
speeded up by branch subassembly plants at Fresno, Bakersfield. Taft,
Santa Barbara and Pomona. These plants, hiring in total many
thousands of workers living in the various cities, turned out every-
thing from wing leading edges and hombh bay doors to torpedo racks,
borpb racks.and horizontal fins. The introduction of boypower at the
main factories in Burbank as well as in some of these branch plants
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tapped a new labor market. The boys, 16 and 1; years of age, were
working and going to high school either four hours a day alternately.
or were working four weeks and attending school the next four weeks.
The program was endorsed and set up by the hoards of education and
the high schools of the various communities. with the full backing
and cooperation of the State education authorities. Under the Lock-
heed plan. no high school bovs under 18 were hired directly by the
company. but were cleared in through their school authorities who
assigned a faculty representative to go out into the factories with them
each day and be available at all times for advice and counsel. The bovs
had to keep up with their studies or drop out of the program. They
were to graduate with the rest of their class.

Outstanding among the company's many enterprises, all designed
to further the cause of aviation, and particuiarlv to bring the prosecu-
tion of the war to a quick and successful conclusion through the use

THE LOCKHEED CONSTELLATION
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THE LOCKHEED LIGHTNING P-38 FIGHTER

of air power, was the Lockheed service empire in which more than
10,000 men and women were busy in many parts of the world keeping
American-made airplanes of many types in the air, Largest was the
Lockheed Overseas Corporation service, assembly and modification
base in Northern Ireland. Others were located in England, with
smaller units in Iceland, Africa, India, the South Pacific and the
Aleutians. A modification base for Army planes located at Dallas,
Texas, and a new one for the Navy built in San Fernando Valley, near
the main factories, early in 1944, were among the largest and most im-




NEW THINGS IN THE AIR 283

portant in the world. A customer service division was in full opera-
tion at Lockheed Air Terminal, Burbank.

Lockheed's 1944 program included (1) further increased produc-
tion of the P-38, (2) continued on-schedule production of the B-17,
(3) building up a production line of Constellations. (4) superceding
the PV-1 Ventura with a new Navy model. and development work
on secret new models.

McDonnell Aircraft Corporation. St. Louis. Mo., increased its
shipments of airirames by more than 100 per cent by delivering 1,737,
000 Ibs. in 1943, as against 847,000 bs. in 1942. Floor area increased
more than 216.000 sq. {t., making a total of 743,000 sq. ft. The per-
sonnel expanded from less than 2,000 on December 31. 1942, to more
than 5.000 at the beginning of 1944. With such an increase it was nec-
essary that the training program be expanded and 1.433 individuals re-
ceived instruction in the pre-employment and in-plant courses, as con-
pared to only 83 persons the previous vear. A total of 962 persons took
advantage of supplementary training in 23 courses.

The McDonnell safety record for the year was more than twice as
good as the average for the industry, for in the accident frequency rate
terms of the National Safety Council. which compare the number
of lost time accidents to the number of hours worked, McDonnell's
rate was § as against that of 11.4 for the industry. The year 1943 saw
substantial steps made on important primary contracts with the United
States Government, details of which were not disclosed. The first
McDonnell built AT-21 gunnery trainer was nearly completed at the
heginning of 1944.

The McDonnell Plastic Division was started in 1943, and a plastic
trademarked STRUCTOMOLD was developed. By the end of the
year 97,000 1bs. had been shipped in the form of gun turret parts and
ammunition boxes. The company made substantial deliveries of em-
pennages for the C-47 cargo transport and cowls for the A-20 attack
bomber. Orders early in 1944 totaled more than $50,000,000.

The Glenn L. Martin Company. Baltimore, Md., was in produc-
tion on three types of military aircraft, the B-26 Marauder medium
homber ; the PBM-3 Mariner twin-engine Navy patrol bomber, which
also was a cargo carrier; the 187 Baltimore (Army A-3o) light
bomber supplied to the British under lease-lend. Martin also started
the year 1944 with an additional Navy order for 20 giant Martin Mars
flying boats. At the same time the company maintained its position
as a leading supplier of power-operated turrets.

The Martin Mars, giant 70-ton flying boat, in final tests imposed
upon it by the company and then by the Navy, culminated in a
4.375-mile non-stop hop over the Atlantic from the Patuxent River in
Maryland to Natal, Brazil. Some of the world records set by the
Mars in the course of the round trip and announced by the Navy in-
cluded: T.ongest over-water flight, Patuxent to Natal, greatest air
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THE MARTIN PBM-3 MARINER

cargo—35,000 Ibs., heaviest load ever lifted by a plane, 148.500 lbs.
gross at take-off from the Patuxent, and longest non-stop cargo
flight. In all, the Mars covered on her shakedown cruise 8,972 miles
in 55 hrs. and 31 min. of flying time. A total of 48,000 lbs. of priority
war materials, as much as 10 standard planes could carry, and well
over the capacity of a regular freight car, was transported at an aver-
age speed of 161 m.p.h. During part of the return trip, a 35,000 Ib.
load was flown many miles over the matted, dangerous Amazonian
jungles. After this exploit, Secretary of the Navy Knox announced
that Martin would build 20 more of the giant cargo flying boats. The
Mars had a wing spread of 200 ft. and a cubic content equivalent to
that of a 15-room house. It was powered by four Wright Cyclone-18
engines of more than 2,000 h.p. each. It could carry in excess of 15
tons of cargo. Martin engineers visualized in the Mars the pattern
for fleets of such over-ocean transports, both during the war and
afterwards, and were planning for larger flying boats for peacetime
use.

The year was a banner one for performance of Martin planes in
various parts of the globe, The Martin B-26 Marauder proved to be
one of the deadliest bombers used by the Army Air Forces. A
medium type bomber of mid-wing monoplane design, its construction
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was all-metal monocoque. It had a retractable tricycle landing gear.
two Pratt & \Whitney 2.000 h.p. engines. four-blade Curtiss auto-
matic electric propellers. and all the latest features dictated by combat
experience in various war zones. The B-26 Marauder plaved a
large part in rolling back the Japanese in the Pacific, in the conquest
of North Africa. Sicily and Southern Italy. During the last five
months of 1943. Marauders made 6.700 sorties from England against
installations in Northern France, Holland and Belgium. Their com-
bat safety record, according to our Sth Air Force Headquarters in
England, was three-tenths of one per cent loss. The plane was built
both at the Baltimore and Nebraska plants operated by the Martin
comparny. _

The Martin PBM-3 Mariner Navy patrol bomber, weighing from
25 to 28 tons, built up a fine record of submarine sinkings. ocean
patrol, rescue work, and advance scout and convoy duty. Martin
PBM-3 Mariner Navy transports, weighing 55,000 lbs.. were used
for long-range flying of critica] supplies. During the year the Navy
asked for increased output of Mariners, and the U. S. Coast Guard
sent officers from various bases for indoctrination in maintenance of
the huge gull-winged ships, in preparation for the Coast Guard’s acqui-
sition of a number of them.

The Martin A-30 Baltimore, 5 light bomber used by our British
Allies, played an important part in driving the Germans from North

THE MARTIN NAVY MARS
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THE MARTIN B-:6 MARAUDER

Africa, Sicily, and Southern Italy. Previously it had contributed
a great deal to the successful resistance of Malta. Somewhat lighter
than the B-26 Marauder, the Daltimore was powered by two 1,600 h.p.
Wright Cyclone engines and carried a crew of four.

A number of factors contributed to the Martin company’s increased
production of planes. Through operation planning, position installa-
tions on conveyors were utilized to a high degree. Special equipment
was introduced to reduce operation times to a minimum. The manu-
facturing department influenced the design of new models of sub-
assembly breakdowns into panel designs, which permitted faster
installation.

The Martin training program placed thousands of men and women
in both in-plant training classes and courses set up in public schools
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145, OTW-160 and MI% 165\W. Meyers planes were standard equip-
ment in aviation schools. The Meyers was designed to fill the need
for a training plane that would combine in one unit all the essential
requirements for both primary and advauced training. The all-metal
fuselage reduced maintenance and upkeep to a minimum.

North American Aviation, Inglewood, Calif., with four giant
plants in California, Texas and Kansas, manufactured three leading
military aircraft of its own design during 1943. and began quantity
production on the Liberator bomber. The North American P-351 Mus-
tang fighter, B-25 Mitchell two-engine bomber and the Consolidated
B-24 Liberator four-engine bomber were used for combat operations
in the major war theaters. The Mitchell held the added distinction
of having seen action over every battlefront in the world. The North
American A'T-0 Texan was in use as a combat trainer, and occasion-
ally was employed for tactical purposes by 27 of the Allied nations.

North American’s home plant in California produced Mitchell
bombers and Mustang fighters. The plant in Kansas was devoted en-
tirely to the manufacture of Mitchells, while two plants in Texas
manufactured the Texan combat trainers, Mustang fighters and Lib-
erator heavy hombers. In addition a modification center in Kansas
was operated to prepare Mitchells for specific operations or for desig-
nated theaters of war.

Facilities at the Texas plant, which previously had built Texan
trainers exclusively, were expanded to manufacture Liberators and
Mustangs in addition to carrying on the company’s trainer program.
Only 317 days after the contract was signed bringing North American
into the Liberator “pool” manufacturing the heavies, its first four-
engine homber made its initial flight. The Texas plant was organized.
as were all the divisions, to obtain maximum flexibility in production
and thus insure that all planes would incorporate at the earliest pos-
sible date the latest design changes to meet demands of fast changing
tactical requirements.

During February. 1943 the Texas division set a record when the
10,000th AT-6G Texan trainer was delivered. In 1943 the same plant
also produced over 50 per cent of the total AT-6's produced prior to
that year. Tt was the largest number of planes of one basic design
ever manufactured. The production of trainers was in addition to
North American’s increased output of the Mitchell in California and
Kansa}s, the Mustang in California and the beginning of production on
the Liberator and the Mustang at the Texas division.

. The North American B-25 Mitchell medium bomber maintained
its Qlace as a leading twin-engine bombardment plane. The newer
version of the Mitchell carried a 75-mm. cannon, the largest weapon
ever installed on an airplane. Used extensively in the South Pacific
and f':lsew_here it was credited with sinking Japanese ships and de-
stroying important enemy military targets. The projectiles were



NEW THINGS IN THE AIR 289

capable of penetrating both sides of a medium tank, and they could
put an anti-aircrait battery out of action.

In making the changes on the Mitchell to accommodate the can-
non, a shorter nose structure was designed to replace the Lucite-
enclosed bombardier’'s compartment, and some revision was made in
the pilot and the navigator sections, The cannon was installed in what
formerly was the crawlway connecting the nose of the plane with
the pilot section, and the muzzle projected through a blast tube in

NORTH AMERICAN MUSTANG

. . _ceat firhter had an Allison engine. Other models had the Packard
This single-seat 1ig Rolls-Royce Merlin,
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NORTH AMERICAN B-25 BOMBER

Known as the Mitchell, this medium bomber was powered by two Wright Cyclone
twin-row engines.

the lower nose section. One of the most versatile planes yet developed,
the Mitchell was equipped through progressive design changes for an
amazing assortment of combat functions. It was fitted for operation
under all tactical and weather conditions, and was used for medium
altitude bombardment, low level hombardment, troop strafing. tor-
pedo carrying, armed anti-submarine patrol, and photo reconnais-
sance, and even served as a fighter. Despite the addition of the can-
non, the Mitchells still retained their effectiveness in all functions.
Rohert A. Lovett, Assistant Secretary of War, wrote in the Army
and Navy Journal: “There are few more dramatic examples of the
advantage of constant improvement of current models than the mod-
ifications and design changes in the B-25 medium bomber. It is serv-
ing in every theater of the war completely around the world. A superb
medium bomber, the Fifth Air Force in the Southwest Pacific, work-
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ing with North American .\viation. has converted it into a devastating
attack bomber with tremendous firepower forward and a specialized
technique in medium altitude bombing of shipping.”

The \War Department announced that during June. July and
August, 1943. the Mitchells flew a record number of 10,700 sorties,
cascading about 12,000 tons of bombs on the enemy. They raided
such widely separated targets as Pantelleria, Salerno. l.ae and Hon-
gay and attacked the Japanese forces in the Kiangsi province of China.
and the Germans in Russia. In July, B-25 Mitchells participated in
the first raid on Rome, and dropped more than 8o tons of bombs on
Comiso in southeast Sicily. In larger force B'23's based in North-
west Africa staged one of the longest combat missions ever undertaken
by medium bombers in that part of the world, attacking the Ciampino
airdrome near Rome, some 1,000 miles from their base.

The latest North American P-51 Mustang fighter, powered by a
Packard-built Merlin engine, saw action for the first time early in De-
cember. 1943. and on successive raids accompanying heavy bombers
the Mustang penetrated deeper and deeper inside Germany, finally
reaching Berlin's inner defenses. The fighter-bomber version of the
P-31 Mustang. which was designated by the Army Air Forces as the
A-36 and nicknamed Invader by its pilots. incorporated dive brakes.
bomb racks and six high calibre machine guns into the clean lines of
the deadly little fighter. making it one of the fastest fighter-bombers
in the world. Powered by a 12-cyl. Allison engine, the Invader was
capable of diving on a target at a terrific rate of speed. blasting the
enemy with bombs and then fighting it out with any plane in the skies.

The A-36 Invader made its first appearance immediately prior to
and during the invasion of Sicily. Flown in combat by American
pilots. the plane successfully destroved shore installations, trains,
trucks, roads and airfields during softening-up operations that made
invasion immeasurably easier. One observer described its operations
in these words: ““The scream of the plane when it comes down would
shake anv man—makes the Stuka sound like an allev-cat.”

Some of the fighter versions of the Mustang were equipped with
four 20 mm. cannon for use by the Roval Air Force, principally °
against Axis locomotives and shipping. Until a few months before the
Italian invasion, Mustangs were used exclusively by the British and
were preeminently successful in numerous types of operations over
Europe. To illustrate these operations, two pilots of the Royal Cana-
dian Air Force squadron flying Mustangs had what they called a “‘suc-
cessful field day” over northern France. In less than 40 minutes they
attacked a dozen railway engines in a comparatively small stretch of
go miles. As one pilot described it. “we most certainly hit every-
thing we fired at and of the 12 engines hit, seven looked as though
they were pretty badly damaged.”

The new high-altitude P-51B Mustang was equipped with the

"
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Packard-built Rolls Royce Merlin engine. This fighter supplanted
the original Allison-powered Mustang in production, and late in 1943,
hegan to play an important part in the air war five or six miles above
the ground and more than 450 miles from its home base. The Merlin
engine in the Mustang utilized a two-speed, two-stage supercharger
and drove a constant speed four blade propeller. The ability to fight
at high altitudes was a startling departure for the Mustang, which pre-
viously had gained its acclaim as a fighter and fighter-bomber at me-
dium and low altitudes. The Office of War Information stated the
P-51B Mustang's speed to be well over 400 miles an hour and its
ceiling up to 40,000 feet.

In 1943 North American had to cope with many of the same prob-
lems encountered during the previous year, with most of which the ex-
panding aircraft industry was well acquainted, lack of experienced
personnel and material and equipment shortages. The acute employ-
ment problem was intensified by increased production requirements.
Employees leaving for the armed services and the depleted reservoir of
skilled labor left a gap that was filled by women and by unskilled and
physically handicapped persons. North American conducted a com-
prehensive inplant training program for new employees, and through
the cooperation of public schools, supplemental training opportunities
were made available to both men and women. A program to employ
and train war veterans was started. Boys of 16 and 17. who con-
tinued to attend school regularly, were employed on a part time basis.
The nucleus of a highly-skilled staff retained by the company pro-
vided the necessary supervisory leadership to maintain quality and
production standards. During 1943 a decentralization program was
put into effect, moving the work closer to dwindling manpower sup-
plies. The number of employees in the North American plants almost
doubled in 1943, even though terminations numbered more than the
original employment total.

An excellent education program for all employees and careful study
of working conditions by trained safety engineers enabled North
American to establish a fine safety record. A 15 per cent improvement
over the 1942 safety record was achieved, despite the increase in man-
hours and hiring of inexperienced as well as handicapped employees.

North American’s 1943 productivity was considerably higher than
it had heen during 1942, due to improvements made in tooling, layout,
machinery, handling and processing equipment and assembly tech-
niques. Many of these improvements were the work of the methods
and tool design departments, and many resulted from the seven-year-
old employee suggestion plan, which in 1943 showed a 164 per cent in-
crease over 1942 in suggestions submitted, a 242 per cent increase in
awards and a 250 per cent increase in suggestions adopted. The ideas
were made available to other companies.

North American’s California division spent 432,260 engineering
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Northrop Aircraft, Inc., Hawthorne, Calif., was in production on
its new P-61 Black Widow night fighter for the Army Air I‘orces.
The first Northrop designed military airplane since the N 3-PB, which
was manufactured for the Royal Norwegian Naval Air Force, the
Black Widow was a heavily armed and armored plane designed
specifically for night fighting. It was the first functional night fighter.
as preceding aircraft used for this purpose were modifications of other
tactical types. With two Pratt & Whitney 2,000 h.p. Wasp engines,
the Black Widow developed pursuit speed while retaining low land-
ing speed and easy flying characteristics necessary for night op-
erations.

Northwestern Aeronautical Corporation, Minneapolis and Saint
P’aul, Minn., completed its first contract with the Army Air Forces
ahead of schedule on July 23, 1943. This was for the manufacture of
15-place troop carrier and cargo gliders, known as the CG-4A. The
craft was designed by the Waco Aircraft Company with a view to
maximum strength and minimum weight. The fuselage construction
was welded steel tubing. The wings and floors were of wood construc-
tion. Both fuselage and wings were covered with fabric.

For the first part of the year the company was operating in a plant
at the Minneapolis Airport. Two sub-contractors in the Twin Cities
provided the steel frames and wooden parts. Two new contracts were
awarded the company by the Air Forces at the completion of the first.
The expanded operations resulting from these contracts made it neces-
sary to increase facilities for the production of wood and metal parts,
as well as for assembling. Additional property was acquired in the
Twin City area, and by September the company had approximately
300,000 sq. ft. of floor space available for its operation.

One of the two new contracts was a second order for CG-4A
gliders. The other contract called for the manufacture of a new and
larger tactical transport of the glider type known as the YCG-13. This
ship also was designed by Waco on the same general principles as the
CG-4A. The YCG-13, however, had twice the load capacity of the
former, although its 86 foot wingspread was only a few feet greater.
The nose section of the new model was of improved streamlined de-
sign with additional view for the pilot and co-pilot. The nose section
of both models could be raised to permit loading and unloading. The
mechanism for this operation in the new model was hydraulic. The
YCG-13 also had hydraulically operated wing flaps and a tricycle
landing gear. One entirely new feature was the aerial delivery rack
which could be used for dropping equipment, or possibly for bombs.

After spending several months designing and making the hundreds
of necessary tools and jigs, production of the YCG-13 was started late
in September, 1943. On December 1, at the Minneapolis Airport, the
first ship came off the production line and was given a completely stic-
cessful test flight. It was the first production line ship of this new
design to be tested.
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Piper Aircraft Corporation, Lock Haven, Pa.. concentrated most
of its production on the Piper Cub L-4 Army Grasshopper, a military
version of the J3 Cub trainer. These planes were in service on all
fronts, with the artillery, tank corps, cavalry, infantry and air forces,
directing artillery fire and troop movements, checking camouflage.
transporting ofticer personnel, delivering vital messages and spotting
enemy infiltration. Ability to fly at low speeds. land and take oft on
small restricted areas and maneuverability made these small planes
exceptionally useful. The I.-3 was a 2-place, closed monoplane with a
wingspread of 22 ft. 3 in., height 6 ft. 8 in.. weight empty 750 lbs..
pavload 420 lbs., stated top speed go m.p.h., cruising at 85 m.p.h., land-
ing at 35 m.p.h.. service ceiling, 12,000 ft., range 260 mi. It had a 65
h.p. Continental engine.

The Piper Al-1 Navy .\mbulance planc. a conversion of the
100 h.p. J5C Super Cruiser. were put into service at all Naval aircraft
stations. \When adequate medical care could not be" given to injured
personnel on the spot, the AlE-1 was flown to the location, the casualty
placed aboard and flown comfortably enclosed under the plane's
hinged turtle-deck to a base hospital. The ability to get into and out
of unusually small fields and isolated areas made it ideally suited for
this important work.

The new Piper PT-1 trainer was produced in May. 1943. Pow-
ered with a Franklin 6 AC-2¢g8. 50 h.p. engine, this two-place trainer,
with a retractable landing gear, had a stated top speed of over 150
m.p.h. lts landing. take-off and stall characteristics, and its speed
which was sufficient for advance maneuvers. made it well suited for
early and transitional training periods. With a cruising range of over
600 miles. it was good for cross country training. It also had an
auxiliary panel and hood to convert it into an ideal instrument trainer.

In order to maintain delivery schedules, Piper had to replace ap-
proximately 30 per cent of the employees who were called into service.
Total personnel was increased 25 per cent, and percentage of woman
employees was increased 130 per cent. An intensified training cam-
paign was inaugurated and a school set up to instruct aircraft welding,
sheet metal and general shop practice. A number of courses also were
given to prepare and train supervisor personnel. The plant increased
production floor space approximately 23 per cent over that of 1942.

Republic Aviation Corporation, Farmingdale, Long Island, N. Y.,
with another division at Evansville, Ind., designed and produced the
Army P-47 Thunderbolt fighter, a six-ton plane with a speed of over
400 m.p.h. and a fine record for superiority in performance on all
fronts where the Army Air Forces were fighting Japs or Germans.

The Thunderbolt was a single-engine low-wing, single place, all
metal monoplane with a single tail, with bulky oval shaped fuselage
and an elliptical wing among its individual features. It was used in
fighter sweeps at high and medium altitudes, as a fighter protection
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REPUBLIC THUNDERBOLT

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

for bombers and as a fighter boml_)er. It had a wing span .of 40 _ft. 8in.,
length 36 ft. I in., height 14 {t. 2 in., tread Wldt.h I5 ft. 6 in., wing area
300 sq. ft., and weighed over 13,500 Ibs. maximum. It was power‘ed
by a Pratt & Whitney 2,000 h.p. 18-cyl. twin row \Wasp engine
equipped with both geared and turbine supe.rchal:g.ers and a Curt;ss
electrically controlled, constant speed, multi-position p-ropeller. Its
service ceiling was about 40,000 feet, and tactical radius of action
350 miles as an escort fighter. Its announced bomb load was 500
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THE ARMY SIKORSKY YR4 HELICOPTER

confidence in the company management contributed to Ryvan's ex-
cellent production record.

St. Louis Aircraft Corporation, St. Louis, Mo., produced PT-23
primary training planes for the Army Air Forces. This two-place,
open cockpit trainer was powered by a Continental 220 h.p. engine,
had a span of 306 ft., length 235 it. I1 in, and height 7 ft., 6 in.

Sikorsky Aircraft Division of United Aircraft Corporation,
Bridgeport, Conn., in 1943 built the first production models of heli-
copters to be constructed in the United States. These were two-place
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Training Service programs. Powered with the 65 h.p. 4-cyl. opposed,
aircooled Continental engine and equipped with two-way radio, the
L-2 was used primarily by the field artillery for spotting enemy posi-
tions and directing artillery fire. It was a high-wing, strut braced,
single-engine monoplane of welded steel tubing, fabric covered con-
struction. Since introduction of the military version in the 1941 Army
maneuvers, several changes had been made in the L-2. The first
modification increased the range of vision 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. ex-
tending from the transparent 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. It afforded an exceptionally wide
range of vision for the ohserver who sat in a swivel seat in the rear of
the cabin. The ships were equipped with two-way radio. including
batteries and wind-driven generators. In the latter part of 1943
further changes were made, notably the substitution of closed engine
cowls in place of the open cowls previously used and the installation
(for the first time on any airplane) of movable “spoilers” in the
wings. These spoilers, hinged just hack of the leading edge and
operated manually by the pilot, proved highly advantageous in facili-
tating landings in small areas. In raised, or operating. position they
had the effect of sharply reducing lift and more than doubling rate
of descent. Upon release of the control lever by the pilot. the spoilers
retracted into their housings in the top surface of the wings. The
Army Air FForces assigned a substantial number of L-2's out of pro-
duction to various Civil Air Patrol units for use in attracting enlist-
ment of student pilots and for liaison and courier service.

Timm Aircraft Corporation, Los Angeles, Calif., completed an
order from the Navy for the Timm plastic plywood trainer, and also
completed production on the CG4-A Army glider. Farly in 1944 the
company was concentrating on subassemblies for various combat
planes.

Chance Vought Aircraft Division of United Aircraft Corporation,
Stratford, Conn.. was at peak production on the F4U Corsair, fast
shipboard fighter for the Navy. In the last six months of 1943 prac-
tically twice as many Corsairs were turned out at the home plant as
were produced in the first six months. Tn addition, two licensees,
Goodyear Aircraft Corporation and Brewster Aeronautical Corpora-
tion, began to build Corsairs. The production record at Chance
Vought was established despite the fact that in October the Navy
raised the number of planes originally scheduled for production at
the beginning of the year.

Expansion of floor area, which had been started when the Chance
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Vought Aircraft Division was transferred from East IHartiord to
Stratford in 1939, was continued. This expansion, coupled with the
installation of scores of manufacturing improvements. including a
conveyor-line system. aided in the steady increase in production. Con-
tinuation of the practice of having others handle construction of sun-
assemblies and other parts of the Corsair through a well-integrated

system of subcontractors and vendors also contributed greatly to the
continued production rise.
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CHANCE VOUGHT KINGFISHER
The 0S2U-3, an observation scout, had a Pratt & Whitney Wasp Junior engine.



304 THIE AIRCRAFT YEAR BOOK

11 TIL 11

CHANCE VOUGHT CORSAIR

This single-seat carrier-based Navy fighter was powered with a Pratt & Whitncy
double Wasp engine rated at 2,000 h.p.

Reports of the Corsair’s effectiveness against the Japs increased
as more and more of them went into action. Near the end of 1943
an incomplete compilation showed that more than 500 Japanese planes
had been shot down throughout the Southwest Pacific battle area by
Marine Corps pilots flying the Corsair. The biggest Jap bag was made
by the Hell Hawks squadron with 104 enemy planes to its credit.

The Vought Corsair was in the 400 m.p.h. class, with wing span of
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.
41 {t., length 33 ft. 4 in., height 16 ft. 1 in., service ceiling over 35,000
ft., range over 1,500 mi., carried six .50-cal. machine guns and was
powered by a Pratt & Whitney 2.000 h.p. Double Wasp engine and
three-blade Hamilton Standard propeller.

The Waco Aircraft Company. Troy. O.. devoted its efforts to a
variety of war activities, among them the design and production of
large Army gliders. In 1942 Waco had designed and built experi-
mentally two large gliders. the CG-3A carrving nine soldiers, and
the CG-4A carrying either 15 persons or alternate loads of jeep with
crew or field howitzers. These gliders were put into production i
the Waco factory and in 13 other factories, aircrait and otherwise.
Early in 1944 they were still being buiit at Waco's Troyv plant and in
11 of the other plants working under engineering service agreements
with Waco. Another larger cargo glider. the \Waco CG-13. was de-
signed and tested, and was in production at other plants.

Design and development of a medium all-wood twin-engine cargo
airplane also was in progress with delivery expected in the early spring
of 1944. The six hundred Waco UPF-7 secondary trainers and the
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THE WACO CG-13 ARMY CARGO GLIDER
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& Whitney models assigned to each. Consequently the schedules for
these urgently needed aircooled, radial engines in both single and
double-bank models were met and, in some cases, exceeded.

Late in 1943. Pratt & Whitney Aircraft at I ast Hartford started
changeover and retooling involved in producing advanced models of
added horsepower. This forward looking program was dedicated to
helping the United Nations maiutain in the future the air supremacy
they had been demonstrating on all fronts. The changeover was in
final operation early in 1944, and it increased the horsepower output
of the home plant by approximately 50 per cent, based on an increasc
of personnel from 30 to 40 per cent over the previous high of em-
ployment.

Pratt & Whitney in 1943 announced two outstanding developments
in connection with its 2,000 h.p. model R-2800, Double Wasp engine.
One was the use of a two-speed, two-stage supercharger for altitude
performance. The other was the application of a water injection de-
vice to make hursts of emergency power available for fighter planes.
The device aided cooling, lessened the susceptibility to detonation
and permittec the use of a leaner mixture.

At Kansas City, the new plant of the Pratt & Whitney Aircraft
Corporation of Missouri was getting into production at the beginning
of 1944 to add its quota to the Double Wasp output.

The Division's comprehensive training program was expanded by
the establishment of engineering scholarships for young women in nine
colleges and universities. Later other groups of qualified voung
women began in-plant engineering training comparable to the uni-
versity courses.

Ranger Aircraft Engines Division of Fairchild Engine and Air-
plane Corporation, Farmingdale, N. Y., utilized its extensive plant
facilities to increase production of the Ranger 6- and 12-cyl.. inline,
inverted, aircooled type engines. The Ranger engines were used by
the air forces of the United Nations in the Fairchild Cornell. the
Grumman  twin-engine  Widgeon amphibian (6-cyl. installations).
and the new twin-engine, plastic-bonded wood Gunner built by Fair-
child using the Duramold process. The Guuner had two 12-cyl.
Ranger engines. -

The new Ranger plant, with facilities augmented by a second plant
in a nearby community, made possible the increased production neces-
sary to fulfill the training plane demands of the Army and Navy air
forces. The outlying plant housed small parts machine shop and ma-
terial supply departments that fed the Farmingdale plant with
finished parts and subassemblies. Wherever possible, line production
methods were used. Even in several small parts departments and the
machine lines that processed castings, straight line methods were em-
ployed. Assembly also was carried out in straight lines, with the en-
gines carried on assembly frames pulled by an arrangement of endless
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ascertain whether or not the metal provided was sufficient for machin-
ing operations. More elaborate versions of the fixtures were used at
the plant, not only to re-check the foundry’s work but also to “layout”
the casting. With the fixtures, the first of their type used in the in-
dustry. claborate hand “layouts” were eliminated. Three targeting
holes, drilled and countersunk on the fixture, guided all future machin-
ing operations, saving many castings and doing the work much more
accurately than with older systems.

Another Ranger development was the equipment used in the power
driving of stud bolts. Formerly the stud bolts at Ranger, as elsewhere
in the industry. were driven by hand. Stud driving equipment used by
other industries long ago had proven unsuited for magnesium and
aluminum castings. Under the new method, 21 comparatively inex-
pensive machines huilt to the specifications of the production engineers
drove 9o per cent of the studs used in Ranger aircraft engines. The
machinery saved its initial cost every 24 days, and one man could do
the work of six, thereby releasing key manpower for other essential
jobs.

Many women were employed at both Ranger plants, and one of the
most unique jobs that they handled was that of engine testing. After
having been especially trained, women were “running in” Ranger air-
craft engines for production test.

The Warner Aircraft Corporation, Detroit, Mich., developed and
supplied a number of new engines for the Sikorsky helicopters under
construction for the Army Air Forces; and at the same time continued
production of the Warner Scarab 125 h.p. aircooled radial and the
Super-Scarab 145 h.p. engines. Warner also produced its Super-
Scarab 165 h.p. engine for the Fairchild C-61 planes. This model had
a take-off rating of 175 h.p. with a controllable pitch propeller.

Wright Aeronautical Corporation, Paterson, N. J.. maintained
production on round-the-clock schedules, including holidays, with all
of its plants in full war production throughout the year. With em-
ployment nearing a peak, Wright increased production of Cyclone
and Whirlwind aircraft engine horsepower in 1943 to a point 3.600
per cent above the horsepower volume when the war began in 1939.
Wright Aeronautical began quantity production of the 2,200 h.p.
Cyclone 18. This engine powered such planes as the Martin Mars,
the Lockheed C-69 Constellation and other military aircraft on the
secret list. A new plant built for the production of this engine in
Wood-Ridge, N. J., was in full production throughout 1943. In
addition, the Cyclone 18 was being produced by the Dodge Chicago
Division of the Chrysler Corporation.

- The Wright Cyclone 14 aircraft engine was produced in two models
n great quantity, both in Paterson and in the Cincinnati, O., plants
of the company. The 1,600 h.p. Cyclone powered such planes as the
Douglas A-20 Havoc, Martin A-30 Baltimore and the Vultee A-31
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staff working with the aircraft industry developing processes for
breaking production bottlenecks. Among its specialties were heat-
treated aluminum castings, patterns. tools and the designing of new
tools.

Adel Precision Products Corp.. Burbank. Calif.. and Huntington.
W. Va.. completed building programs in both cities, making a total
of six plants in operation, and increased production of a number of
proprietary articles for aircraft. The Adel ISOdraulic control system
provided positive and precise remote control irrespective of altitude,
temperature, vibration or pressure fluctuations of main hydraulic sys-
tem; and it operated independently without requiring integral locks.
Additions to the Adel line of Mighty Midget and Stacking Midget
hydraulic control valves included a new 6GPH 4-way selector, a 3-way
selector and the manifolding Midget for compact multiple control in-
stallations. Adel manufactured over 150 hydraulic control valves
predicated on six basic design simplicity types with go per cent inter-
changeability. Many of these Adel products provided a basis for
Army-Navy standards. '/

Several new solenoid operated hydraulic valves were developed
during the year, including two shut-off valves, a 3-way valve and a
4-way reversing valve and the new Adel 2-coil. 4-way valve.

Increased production of the Adel series J fluid metering pump was
augmented by the new series K pump. weighing 2.75 1b.. with capacity
from 2.5 to 30 gallons per hour. The company’s line of filters was in-
creased with a new master micronic oil filter which removed particles
of 5 microns and up. 3.800 sq. in. of filtering area were available in
a container measuring only 6” in diameter by 814" in height. Other
models included filters of 47 and 6" heights. In the Adel Line Sup-
port Division, addition of a number of new model clips and line support
blocks brought production to a total of over 12,000 types and sizes.

Aeroproducts Division of General Motors Corporation, Dayton,
O.. developed the dual rotation propeller and was prepared to start
production in 1944 for the Army Air Forces. The propeller was de-
signed for big planes with higher powered engines. The dual rotation
propeller, latest of the three and four-blade single rotation, automatic.
constant speed Aeroprops already in use on combat planes, featured
unit construction and simplicity of installation and maintenance. This
feature was a part of the basic design of the Aeroprop which was built
with its own self-contained power source, thus eliminating accessory
power connections. The company reported production of three and.
four-blade Aeroprops had tripled the goal which had been set at the
end of six years of development. The hollow steel, ribbed blade, which
was the basis of the Aeroprop, was strengthened by new brazing
methods, and production was doubled. Designs for a negative pitch
propeller were also completed. Propellers of various sizes and designs
were delivered to the Army and Navy on experimental contracts.
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used by TWA. Air Communications also was working on altitude
switches used in connection with airborne radio receivers, and other
projects of a highly secretive nature for the Signal Corps and Army
Air Forces. The company also was doing subcontract machining and
assembling of control columns, producing carburetor air scoops. and
building technical keyboard assemblies and cables. A flying labora-
tory was maintained to test manufactured equipment under actual
flight conditions.

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 produc-
tion. A new product was the new AAC Brake Valve for the foot pedal
operation of brakes on planes weighing in excess of 12.000 lbs. Other
new products included were ultra high frequency radio beam trans-
mitters and precision radio components.

Aircraft Hardware Manufacturing Company, Inc, New York,
makers of many types of constructional hardware for aircraft, con-
tinued 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 im-
portant items in sales.

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

Aircraft Radio Corporation, Boonton, N. J., devoted its many
years experience in aircraft radio development to production for the
Army and Navy air forces.

Aircraft Screw Products Company, Long Island City, New York,
substantially increased production of its “Heli-Coil” screw thread
inserts, precision-shaped helical coils of stainless steel or phosphor
bronze wire. the profile of which engaged screws of the American
National system. These inserts provided protection against wear 'and
abrasion of tapped holes in light metals and plastics. They were light
in weight, had a small cross-sectional area, and could be installed
rapidly with hand or power tools. Other developments included a new
type inserting attachment for standard electric and pneumatic power
tools and a stud driver for driving and extracting tight-fitting aircraft
engine studs having either American National thread form or tl_le
Aero-Thread screw thread form. The latter was a truncated vee in
the light metal boss and a circular section thread in the screw.

Aircraft Welders, Inc., Wichita, Kans., developed new techniques
in airframes fabrication for engine mounts, cowlings, wing fmd fuselage
sections, and other units which promised valuable peacetime applica-
tions in fabrication of buckets, barrels, culverts, oil cans, grease cans,
air conditioning and airflow ducts. The method was a patented.process
employing strips of metal and interlocking strips in the spinning ma-
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fabrication were under construction. including many for the Defense
P’lant Corporation. It was estimated that when these units were com-
pleted and the 1943 peak production reached. there would be a capacity
in this country to make 2,100.000.000 pounds of aluminum annually—
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 Government.
Forging output of the company was 25 times that before the war. Pro-
duction of castings had multiplied 11 times; extruded shapes and tub-
ing. nine times. A single sheet mill was turning out every month one
and a half times as much high strength alloy sheet, such as is used in
warplanes, as the whole country used in a year before the war. One of
the company’s new sheet mills could roll aluminum sheet 50 times
faster than in 194o0.

The American Chemical Paint Company, Ambler. Pa., was pro-
ducing chemicals for use in war production, primarily metal cleaning
chemicals and allied products, preparatory to final finishes. Company
chemists and technicians cooperated with metal fabricators and with
the Army and Navy in planning equipment and adapting our products
to new and diversified requirements. Laboratory research developed
new uses for standard ACP products and new ones to solve many
metal treating problems. These developments shortened cleaning
operating schedules, enabled fabricators to obtain the chemically
clean surfaces necessary for protective finishes, improved and speeded
drawing operations, and saved steel by confining the action of pickling
baths to the removal of scale. Among the ACP products were the
metal cleaners Deoxidine and Deoxylyte, Rodine which limited acid
pickling of iron and its alloys to removal of scale, pickle bath toners to
improve finish and save acids, Cuprodine (a powdered chemical which
when dissolved in dilute sulphuric acid, produced a bright copper coat-
ing on steel surfaces). Cuprotek to protect against rust, Lithoforn} to
make paint stick to galvanized iron, Kemick which was a chemical
paint for hot surfaces, and many other chemical products.

The American Hard Rubber Company. New York, which de-
veloped metal reinforced safety steering wheels for motor cars in
the early 1920's, was in production on shock-proof safety control
wheels for military aircraft. The light weight of the cont.rol whefal
was made possible by the use of aluminum reinforcement with plastic
molded rims and grips. .

American Propeller Corporation, subsidiary of The Aviation
Corporation, Toledo, O., developed new methods of forming propeller
blades from tubes made in the factory from taper-rolled steel, as well
as from seamless steel tubes. The tubes first were flattened in a
thousand ton press. An electrically controlled seamless welder fused
the tip and trailing edges of the hollow steel propeller blade, which
then was heated and the excess metal sheared off in dies.
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American Screw Company, Providence, R. I., 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
tools for aircraft production.

The Aro Equipment Corporation, Bryan and Cleveland, O.. con-
tinued production of propeller hubs for trainer planes, fluid segre-
gators, vacuum pumps, oxygen demand regulators, special hydraulic
assemblies, and also classified projects for the Army Air FForces. The
second semester for the Aro Technical School was completed and the
third semester started with increased enrollment.

Atlantic India Rubber Works, Inc., Chicago, Ill., was devoting
solely to war work its extensive resources and facilities for supplying
molded and extruded rubber parts for the manufacturer of aero-
nautical equipment.

Atlantic Rayon Corporation, Industrial Fabrics Division, New
York, was operating on a three-shift basis producing aircraft fabrics
under the trade name of Flightex for the Army and Navy air services
and thé aircraft manufacturers. Among the products was a special
fabric for gliders.

Automatic Electric Company, Chicago, Ill., expanded its com-
prehensive array of electrical control devices and communications
equipment specifically designed for aircraft use. The new midget
class S control relays represented over 50 years experience in relay
design, small size and feather weight 174 oz. Designed to meet the
gruelling conditions of operation on the fastest combat aircraft, they
offered a combination of features. Scientific tests failed to reveal false
operation or release of contacts under extreme vibration. They
withstood, with a substantial margin of safety, the most rigorous
operating tests required for aircraft relays by the Army Signal Corps
and Air Forces, including high humidity and extremes of tempera-
ture, 40 degrees below to 130 degrees above zero. Independent, seli-
cleaning twin contacts, mounted on an improved type of spring design,
provided additional safeguards. The automatic electric class S air-
craft relay proved to be one of the most popular of the series. It had
a single operating arm which provided for a maximum of six contact
springs, with contacts which would make or break 50 watts (maxi-
mum, I ampere) non-inductive load, or 25 watts (maximum, %
ampere) inductive load. Carrying capacity was 100 watts (maximum,
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2 amperes). Other assemblies were manufactured in very large
quantities, providing for up to 12 contact springs (two operating arms,
2 oz. maximum weight), with a wide available range of operate and
release speeds, and other variable characteristics. Mounting was
optional, either by means of screws or standard plug-in arrange-
ments.

The B G Corporation. New York, contributed improvements to the
operation of aircraft power plants. The new B G resistor-type spark
plug was widely used. Dy their use, spark plugs functioned continu-
ously between servicings for many times their previous service life.
The ceramic ignition wire terminal sleeves. which had been in use
for more than a yvear. were accepted as standard equipment to re-
place the impregnated paper base tvpe formerly used. Ceramic in-
sulated spark plugs were developed for use in specific aircraft type
engines. \Vork on a flexible, completely sealed, ignition harness passed
the development stage. and it was accepted by one of the Services.

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 stvles.

The Barrett Equipment Company. St. Louis, Mo., manufacturers
of precision brake service equipment, have extended its facilities to
cover the servicing of all types of aviation brakes. Barrett -\ircraft
Brake Dokters were used by privately owned aircraft repair shops, as
well as by the Army and Navy air forces in their aviation mechanic
training shops. and at flving bases on our fighting fronts. The Bar-
rett Aircraft Brake Dokter was a precision brake lining grinder that
tailored the brake lining to exact brake drum diameter. It could be
used to service all types of airplane brakes. on or off the plane, in the
hangar or on the field. on the production line or on the bench. It re-
duced accidents caused by faulty brakes, kept down brake maintenance
cost and saved lining. Another Barrett Brake Service Tool, especially
developed for the aviation industry., was the B-35AC Brake Drum
Lathe. With the cooperation of the engineering section of the Air
Service Command, this lathe was developed to machine and grind all
types of airplane brake drums from the smallest to the largest. The
Barrett line also included relining machines. lining clamps. brake
drum hones. gauges, mikes. countersinks. drills, master hydraulic
cylinder honing sets, hydraulic fluid filler tanks and other equipment
for precision servicing of all types of aircraft brakes.

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.

Belmont Radio Corporation. Chicago, Ill.. in 1943 produced for
the armed services radio and other types of electronic equipment
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equivalent to nearly two million civilian radio sets. In terms of man
hours and materials used, Belmont’s military production was thrice
that of any peacetime year. Most important of all, new standards of
efficiency were attained for military radio equipment, which would
develop in incredibly finer reception for future peacetime radios.

Bendix Aviation Corporation, Bendix Products Division, Landing
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 facilities
in South Bend, a manufacturing unit in Wayne, Mich., was operating
to capacity. A number of plants in various parts of the country became
subcontractors. Some of these plants manufactured complete assem-
blies, while others provided parts and suybassemblies for the major
operating units. More than 5o items of equipment manufactured by
this department were standard on planes. Stromberg injection air-
craft carburetors, produced by the Stromberg Department, were
standard equipment on many American military airplanes. The carbu-
retor had new standards of performance, adding to the safety, speed.
maneuverability and range of the plane.

Bendix Aviation Corporation, Pacific Division, North Hollywood,
Calif., was in peak production on its line of Altair hydraulic controls
and radio accessories. '

The Benwood Linze Company, St. Louis, Mo., specialists in the
manufacture and application of metallic rectifiers, concentrated on
expansion of facilities to increase production and conserve manpower.
B-L selenium and copper sulphide rectifiers, as well as complete power
supplies, were widely used in aircraft power, control and radio equip-
ment. Many new designs increased efficiency and performance,
especially under conditions encountered in aircraft service.

Bolton Manufacturing Corporation, West Haven, Conn.. de-
veloped shielded ignition assemblies for combat plane. tank and boat
engines to drain off spark interference. and they were designed to
withstand the strain of war service.

Boots Aircraft Nut Corporation, New Canaan. Conn., was in peak
production on its extensive line of standard fastenings for all types of
military aircraft. including Boots type all-metal self-locking nuts
stamped in one piece from sheet metal.

Boston Insulated Wire & Cable Co., Boston, Mass.. continued to
manufacture aircraft insulated wires and cables covering the entire
range from small instrument wire to motor leads and large power
cables. The company produced a wide variety of electrical items
used in aircraft, such as bonding cable, shielding braiding, antenna
wires, and numerous types of radio cables and cords. Its policy
was to supply every type of electrical wire needed by the aircraft
manufacturers to facilitate the difficult procurement problems of



NEW THINGS IN THE AIR 325

purchasing departments. Lmphasis was placed on development of
specially designed multiconductor cables for electrical instruments
and devices which had become such vital parts of combat planes.
These types included flexible oil proof and plane proof cables for
turrets, gunfire controls, radar instruments and intercommunication,
as well as coaxial cables for high frequency circuits.

Breeze Corporations, Newark, N. J., expanded its plant structures,
equipment, personnel and research facilities while in production on
equipment for aircraft, anti-aircraft, tanks, ships and ground defenses.
New developments included a faster and more efficient technique
for manufacturing aircraft armor plate which stood exacting tests and
gave air crews greater protection and increased confidence. Two
types of armor plate for aircraft are made by Breeze—homogeneous
and face hardened. Homogeneous armor plate required only heat treat-
ment (heating, quenching and tempering) of alloy steel to give it the
high toughness necessary to withstand high explosive shock. Face-
hardened armor plate needed special processing before heat treating.
It required a thin layer of high carbon case on the projectile striking
side which, after heat treating, became hard. With a tough back, this
hard surface tended to break up the nose of the striking projectile, thus
providing adequate protection against high velocity.

To provide this hard case on face-hardened armor plate, the usual
method was to use pack carbonizing, in which the steel was packed
%n powdered carbon compound. This required a long cycle of carbon-
1zing. Breeze developed a process whereby the steel was heated in
furnaces of molten carbonizing salts, in which the face of the steel
plate picked up the carbon. This materially reduced the time required
to complete the carbonizing cycle. The liquid bath cycle was further
shortened by Breeze research to such an extent that the output of the
furnaces was greatly increased.

Production of Breeze cartridge type engine starters was further
accelerated and a larger type starter was produced to meet the require-
ments of more powerful engines. The DBreeze starter secured its
energy from a cartridge using a slow burning fuel to generate the re-
quired power at a controlled rate, providing ample torque without
damaging the engine parts. This starter made no drain on the airplane
batteries, as the current required to fire the cartridge was no more than
that supplied by an ordinary flashlight cell.

Further improvements were made in the design and production of
Breeze radio ignition shielding for high tension ignition and secondary
wiring systems to safeguard the operation of aircraft and insure un-
interrupted transmission of vital communications.

A new series of multiple circuit electrical connectors having im-
proved contacts was perfected and produced in accordance with the
latest AN specifications. Manufacturers in vast quantities of flexible
shielding conduit and fittings, Breeze developed new bench and hand
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type swaging machines for use in attaching ferrules to the flexible
conduit. Other aircraft accessories on which production was speeded
materially included tab controls for operating aileron, rudder and
elevator trim tabs, internal tie rods especially adaptable for gliders,
flexible tachometer shafts and adapters and remote control drives for
radio tuning devices.

Buhl Stamping Company, Detroit, Mich., developed improved
methods of stamping and fabricating aircraft parts to the manu-
facturer’s specifications.

California Flyers, Inc., Los Angeles. Calif., was in production on
parts and assemblies for military aircraft.

Camloc Fastener Corporation, New York, developed cowl fasten-
ers designed to operate with only a quarter turn of a screwdriver, yet
hold sheets securely in place. A floating cam-collar or receptacle
permitted spotting tolerances to be increased to over 14" in any
direction without distortion or warpage.

The Champion Spark Plug Company, Toledo, O., once more ex-
panded its production of ceramic insulated spark plugs to take care
of increased war requirements. This involved completion of previ-
- ously planned plant expansion. Continuous engineering and research
development resulted in many improvements in design and materials
being put into production. These improvements provided increased
spark plug life and more uniform quality. Full utilization of advanced
engineering and research facilities assured further developments to
meet the increasing severity of aircraft engine service. Increased pro-
duction was in great measure due to the development of more efficient
production equipment and methods, as well as to plant expansion and
to greater productive effort on the part of personnel.

Chandler-Evans Corporation of South Meriden, Conn., makers of
aircraft engine carburetors, pumps and Protek-Plugs, was acquired. by
Niles-Bemont-Pond Company, West Hartford, Conn., during 1943.
The new CECO carburetor testing plant in Ohio reached its large
maximum planned monthly quota for testing CECO carburetors
manufactured under subcontract. The South Meriden plant continued
to increase monthly production of fuel pumps, water pumps and ac-
cessories. The growth of the company’s Protek-Plug department was
so great that it became necessary to open a third plant in Wallingford,
Conn., to handle this activity. The Wallingford plant also housed the
company’s service department and service school for training domestic
and_f.ort.iign CECO service men and field engineers as well as for
familiarization of Army and Navy personnel with CECO products.

Chicago Aerial Survey Company, Chicago, Ill., engaged since 1924
in producing aerial photographic surveys, maps and oblique views,
enlarged their manufacturing operations and continued manufacture of
the “Sonne” aerial camera, the result of many years of development
experience. The company held numerous A.A.F. contracts,
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thousands of lives and huge quantities of supplies by shortening the
period of exposure to enemy air attacks.

The Cleveland Pneumatic Tool Company, Cleveland, O.. manu-
facturer of aerols (air-oil shock absorbing landing gear units) and
Cleco pneumatic tools, was in full production at its newest plant,
Cleveland Pneumatic Aerol, 2 wholly owned subsidiary, in Euclid. O.
Devoted exclusively to the manufacture of aerols, this plant, cover-
ing about 16 acres, was reputedly the largest of its kind in the world.
In addition to the company’s increased production of pneumatic tools,
sheet holders, rock drills and automotive shock absorbing equipment,
new products were added. One was the Cleco RIV-N-JECTOR,
a device enabling the riveter to place rivets with a minimum loss of
dropped rivets. It was estimated that its use cut rivet loss in some
plants as high as go per cent. Another development was the Mogul
core breaker, an adaptation of existing rock drilling equipment, built
for breaking cores from large castings. On castings as large as 14
tons, the Mogul proved to be six to 10 times faster than ordinary
methods. A further improvement was made in the standard Cleco
sheetholder. On older types, there had been some trouble from occa-
sional breakage and, because of spring construction, a tendency of
small component parts to fly in all directions. Slight changes in basic
design remedied that condition.

Clifford Manufacturing Company, Boston, Mass., extended its
facilities for serving the aircraft industry with basic materials for
engine cooling and cooling control. It manufactured the Hydron thin-
wall extruded tubing for aircraft radiators, oil coolers, intercoolers 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 devices for engine
cooling systems, carburetors and superchargers.

Consolidated Radio Products Co., Chicago, Ill. has been engaged
in peak production of headsets for the Signal Corps, and also was
manufacturing transformers with many varied applications. The fac-
tory was equipped with the latest machinery, including new tool and
die facilities. The company had more than 12 years’ experience in
supplying the radio industry, and had produced a large percentage of
the custom built speakers manufactured before Pearl Harbor.

Cook Electric Company, Chicago, Ill., manufacturers of more than
150 products for aircraft, communications and industrial applications,
extended their line of “Aerolectric” relays and Cook *Spring-life”
bellows, and introduced a new line of pressure detector switches. To
their line of specially-built relays was added a series of newly designed
aircraft.relays. The Cook “Spring-life” bellows line was extended to
cover sizes ranging from 34” O.D. to 6”7 O.D. A new division was
formed, called the “MetaLastic”” Division, to produce bellows for heavy
duty applications, constructed of heavier metals, such as carbon steel,
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monel. stainless steel and inconel, and employing all the known meth-
ods of metal joining. From the designing of the "’Thermal—f\h:e"
pressure switch, employed extensively in aircraft, a complete series
of pressure switches was developed to meet the demands of extremely
high or low pressures and capable of being operated by gas. water.
steam, oil or hydraulic pressure.

Couse Laboratories. Newark. N. J.. continued production of their
type A mobile welding shop and type B mobile machine shop on the
armed services. These mobile shops were equipped with relatl.vel_v
heavy machine tools to enable them to handle the repair and mamte-
nance work on bulldozers, power shovels, trucks and other large
equipment used in building new airfields rapidly at advance bases and
permitting quick repair of captured airfields. Couse perfected an
entirely new type of power take-off which could be applied to the
standard military 6 x 6 chassis without structural changes. It per-
mitted the manufacture of the Couse shops on 6 x 6 chassis for
conditions requiring extreme mobility.

Cox and Stevens Aircraft Corporation, Mineola and Great Neck.
N. Y.. designed and manufactured manyv types of computers and in-
struments for the military services and air lines. One was the load
adjuster. a slide rule type of instrument, which became a standard
device of the Army, Navy and British services for determining proper
loading of aircraft. Other products were Intercept officers kits which
were standard for the Army and Navy Fighter Commands and in use
on aircraft carriers, plotting kits for the Army and Marine Corps,
and Model VW and Model S navigational computers. The company
developed a standard aircraft electric weighing kit. It had a total
weighing capacity of 120,000 Ibs., consisting of three weighing cells of
40.000 lbs. each. The cells, the electronic indicating unit and complete
accessory weighing equipment were contained in a carrying case, and
the total weight of the entire unit was only 70 lbs.

The Ralph C. Coxhead Corporation, New York, developed the
Vari-Typer composing machine with hundreds of different styles and
type sizes for special report forms, percentage breakdowns, price
lists and hundreds of other plant forms for time-saving and elimination
of a large part of outside printing costs. The corporation also produced
hydraulic gear pumps and selector valves for the air forces.

Crescent Insulated Wire & Cable Co., Trenton. N. J., manufactured
for the airplane industry large quantities of electrical wires and cables
used in the construction and servicing of airfields and related facilities,
as well as for lighting, power and portable cables in aircraft., Crescent's
Imperial Neoprene Jacketed Portable Cable and Permacord were
heavy duty types of portable cables and cords, giving maximum protec-
tion from abrasion, crushing, heat, oils, greases and weathering. They
were widely used for portable drills, tools, and other industrial appli-
ances in aircraft factories, and servicing facilities at airfields,
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:J:h?. closure consisted of a carrier shield fitted around the gun barrel.
.l his carrier mounted two zipper sliders on universal joints and facing
m opposite directions. As the power actuated gun traversed its path,
Fhe zipper opened automatically ahead of the gun and closed behind
it. Careful research and design reduced friction loads to a point
where only slight power was required to operate the zipper even when
't was required to clear itself of ice at low temperatures. Smooth
bperation in either direction was also a most important factor so that
t}'lere. would be no interruption or rouglmess in the operation and
sighting of the guns in action, The Crown gun slot closure was
a(lapt?d to a variety of installations. Among the new features was con-
struction of the zippers in predetermined curves so that they could
be attached to the contour surface of the turret, thus preserving the
aerodynamic efficiency of the turret design. The zipper closure also
represented a saving in weight over other known designs of gun slot
C!osures. Crown Iastener also developed a number of other unique
“ipper designs for aircraft use, including zippers for engine covers,
Maintenance shelters and other functional applications on combat
arplanes,

_ Curtiss—\f\"right Corporation. Propeller Division, Caldwell, N. TJ..
mereased its output of electric propellers for United Nations' fighting
Planes approximately 50 per cent over the 1942 production. In terms
of horsepower for propellers shipped. based on available engine rat-
ngs, the 1943 output was approximately 67,500.000 as compared with
37’836’540 in 1942, These production increases were achieved with an
ncrease of only 20 per cent in the number of employees over 1942.
Two of the outstanding features of the experimental and development
fields were completion and occupation of a new propeller flight test
hangar and a huge propeller test house. In the new propeller test
house, all types of propellers were tested at high power. The building
comprised two tubular test cells 31 {t. in diameter, with a single glass
enclosed control room hetween them, through which engineers could
observe test runs. Propellers up to 3o it. in diameter could be tested
there. The huilding was of concrete construction with walls over 10
feet thick. A honeycomb of sound-absorbing blocks was built in the
open ends of both cells to prevent radiation of noise. TIacilities were
provided for testing propellers with any type or make of engine
manufactured, and they allowed accurate measurement and control
of operation on hoth the engine and propellers being tested, supplying
the most complete development data.

) Completely equipped with modern testing devices, the new Cur-
tiss flight test hangar was large enough to house six fighter planes.
Although military restrictions prevented details of the extensive re-
search being conducted by the Division flight test unit, factors of
propeller efficiency were under constant examination. One of the
most important tests was directed to the problem of eliminating, or
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On the production front. several factors figured in the 50 per cent
increase in production during 1943. One factor was the conveyoriza-
tion of the Division's four plants. At Indianapolis, Ind., new facilities
went into operation early in 19.43. Conveyors also were installed in the
headquarters plant at Caldwell. at the Clifton, N. J.. plant, and at the
Beaver, Pa., plant.

The Army Air Forces also gave recognition to the Curtiss-\Wright
Propeller Division for its pioneering work in the manufacture of hol-
low steel blades, and pointed out that the Division had accomplished
what no other nation had been able to do—manufacture hollow steel
blades for combat airplanes in quantity.

Among the outstanding changes in manufacturing methods initi-
ated by the Propeller Division, which assisted in stepping up the pro-
duction of propellers, were the introduction of taper rolling of steel
plates by the steel mills and the piercing of hub forgings. Prior to this
change, the plate stock used in manufacturing steel blades was nor-
mally furnished in the form of large uniform thickness plates. The
plates were then milled to the required finish thickness where the final
weight of the stock of the blade was less than one-fourth the rough
stock furnished. The new taper rolled plates resulted in a reduction of
50 per cent in the rough steel required for manufacture of steel blades.
Another steel saving practice in the forging of hubs was utilized. The
forging companies pierced the hub barrels during the forging operation,
with a resultant saving of 40 per cent in steel. The two practices alone
saved hundreds of tons of high grade alloyv steel monthly. Meanwhile,
the steady advancement in improved design, reduced weight of the
final product, improved durability, simplicity of construction and
proper engine cooling continued. On the latest Curtiss propeller de-
sign using hollow steel blades, new features of design resulted in sub-
stantial weight savings. One of these features was the new flange
type shank and gear used with the blade as compared to the older
straight type shank and gear. By shortening the bearing stack and
hub barrel length and reducing the blade weight, the total weight for
a four-blade propeller was reduced 16 per cent while maintaining
equal aerodvnamic performance requirements.

The Davison Chemical Corporation, Baltimore, Md., developed
a method of preventing corrosion in aircraft engines and other war
machines by dehydrated packaging—a system based on the com-
pany’s pioneering experiments with silica gel. It was known that
corrosion would not occur at relative humidities of less than 30
per cent of normal temperatures. Therefore, protection of any
equipment would be certain so long as the humidity in the package
was held below that figure. Davison developed an absorbent from
silica gel and named it Protek-Sorb. Silica gel was a prepared form
of silicon dioxide having an extremely porous structure, made by
mixing predetermined concentrations of an acid. such as sulfuric,
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became saturated. Likewise, no corrosive or injurious compounds
were given off, as was usual with chemical absorption. When
saturated, the particles of silica gel appeared perfectly dry. Normal
commercial Protek-Sorb silica gel absorbed approximately 50 per
cent of its weight of water from saturated air. From this it was
estimated that one cubic inch of Protek-Sorb silica gel contained
pores having a surface of about 50,000 square feet. Protek-Sorb with
this enormous internal surface and infinite number of small diameter
capillaries attracted vapors, condensed them, aund held them as
liquids in its pores or capillaries.

Activated - Protek-Sorh silica gel effectively removed moisture
from air and readily assured an atmosphere of far less than 30 per
cent relative humidity in a package when the correct container or
wrapping material was used. Protek plugs were inserted in engines
in place of spark plugs during shipment or storage and the entire
engine was wrapped in a moisture repellant material, with a bag of
Protek-Sorb inside.

Another Davison development was a humidity indicator guide
containing especially treated silica gel known as Telltale Gel. Davison
impregnated a specially prepared silica gel with cobalt chloride.
Theoretically this was simple, but it required long research to arrive
at a technique of manufacture that would constantly assure a silica
gel indicator that was dependable and that would change color at the
relative humidity at which corrosion began. There was every indica-
tion that this new dehydrated packaging system which was of such
military value in protecting against rust, corrosion, mildew and mold
would revolutionize packaging in peacetime.

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,

Diebold Safe & Lock Company, Canton, O., in its 85th year as a
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manufacturer of safes and experience in making steel 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 Dow Chemical Company, Midland, Mich., was producing ap-
proximately half of the country’s magnesium output in plants located
in Michigan and Texas. In Michigan, where magnesium was manu-
factured from salt brine, recent expansion in facilities resulted i two
new plants, one at Ludington, and the other at Marysville. These
plants began production in the spring of 1943. Magnesium made
possible greater range, altitude, speed and more payload for America’s
fighting planes. It was estimated that magnesium in aircraft averaged
1,000 pounds per plane, mostly in the engine and wheel castings.
Magnesium also was used in accessory housings and airframe parts.
 Resultant total weight saving in a bomber was at least 500 pounds.
Still other uses were in main landing gear fittings, tail wheel oleo
housings and the main auxiliary oil tanks on several of the latest
fighters. Another new fighter used magnesium sheet in fairings, doors,
flaps and control surface coverings. Dow also built wings for the Navy
Bureau of Aeronautics, which were 17 per cent lighter than other
types. They successfully passed flight tests and were undergoing
extensive service tests. Another Dow magnesium wing, designed with
thick skin to attain a more simple structure and a smoother surface,
possessed improved aerodynamic qualities.

- Dow improvements in fabricating methods and surface finishing
treatments resulted in improved service results and in saving of
production time. Deep forming draws had to be done hot in the case
of magnesium, but that proved to he an advantage rather than a draw-
back, because the springback problem encountered in cold forming
was eliminated. It made possible deep draws in one operation and with
a single set of dies. Salt water corrosion of magnesium was reduced
sharply by development of superior surface treatments, among them
the Dow No. 7 treatment, which was covered by Army and Navy
specifications. New types of paints and the development of new alloys
in which the iron and nickel contents were practically eliminated also
helped to control corrosion.

Welding methods were improved. In the case of arc welding, the
shielding of the weld area by an inert helium gas prevented oxidation
of the molten material and permitted welding of larger areas than
formerly.

The Duramold Division of Tairchild Engine and Airplane Cor-
poration, New York, increased production of wings and tail surfaces
for Fairchild trainers made of plastic bonded plywood molded under
heat ?.Hd pressure by the Duramold process. In addition, Duramold
was in large-scale production of expendable gas tanks for combat
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the production of wood spar flanges for the Fairchild AT-21 Gunner
and the IFairchild Cornell primary trainer, and for certain reinforcing
strips used in the expendable fuel tanks. In connection with the
electronic processing, special jigs and fixtures were devised which
held assemblies in position with uniform fluid pressure applied by
pneumatic tubes to insure thin, strong glue lines essential for maxi-
mum strength.

Dzus Ifastener Company, Babylon, N. Y., continued to supply the
industry with its line of fasteners. The Dzus seli-locking fastener was
known for its simplicity and dependability.

Fagle Parachute Corporation, Lancaster, Pa., prior to the war was
the exclusive supplier of parachutes to the United States I'orest
Service. These parachutes were chosen hecause of their special design.
The Forest Service found that the steerability feature enabled landings
to be made, as one of the instructors put it, *'so close to a small fire that
all three men and fire could have been enclosed in a 6o foot circle.”
They found that the minimume-oscillation feature was an important
contribution to safety and also that descent was about one-third slower
than the rate of standard chutes. After we entered the war. facilities
were devoted entirely to the production of parachutes and their spare
parts for the Army Air Forces and the Navy Dureau of Aeronautics.

About 50 per cent of production was allocated to each of these
two branches, and different models were made for each. The Army-
Navy standard program on parachutes did not prove satisfactory.
Difference between Army and Navy parachutes involved chiefly pack
design and fabric, and harness design and hardware items. Quick-
attachable-chest, seat, back and trooper trainer types were fabricated
at the Eagle factory, besides spare packs, harnesses and pilot chutes.

The Eastman Kodak Company, Rochester, N. Y., introduced its
Matte Transfer Paper to supplant Eastman Matte Transfer Filin 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 lanthanum, the rare-
element glass was the first basic discovery in optical glass since 1886.
It had a much higher refractive index than previously available opti-
cal glass. The result was a lens giving greater speed without loss of
definition and covering power. Fastman continued to supply many
types of film, paper and chemicals for aerial photography.
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manifold-solenoid system to provide completely flexible control of all
phases of de-icer inflation and deflation to suit the particular kind of
ice encountered.

LEclipse engine driven air pumps for vacuum operated instruments,
and for de-icers, were in quantity production. and engineering effort
was directed mainly toward simplification of design and improve-
ment of altitude performance. The application of Eclipse engine
driven roots positive air pumps to cabin pressurizing of fighter and
small bombardment aircraft was very satisfactory. The inherent
ruggedness of design plus the simplicity of the control of airflow on
both single and multistage types met with favor. Single and multi-
stage models were given extensive flight tests, and either direct
engine driven or electrically driven were available. Experimental
units for pressurized altitude suits, pressurized ignition systems, and
de-icer operation were designed and undergoing tests.

High output variable speed Eclipse centrifugal blowers complete
with controls were placed in quantity production for cabin super-
charging of large aircraft. Much was done on development of multi-
stage units in an attempt to keep down speeds, weight and space.

Lightweight, compact fluid metering pumps. for applications
requiring accurate metering of all fluids were placed in quantity
production. Altitude tests of the original low speed. three gear
pump showed superior altitude performance characteristics, and it was
finding increasing use on internal combustion heaters where depend-
able altitude performance was essential. A new Iiclipse cabin control
valve was developed. Smaller and lighter than existing valves, it
had an extremely wide range of control, and would regulate accurately
at negligible air flows, making it particularly effective on fighter
aircraft where cabin leakage in the past had resulted in difficult con-
trol problems. Iclipse continued to supply a complete line of auto-
matic engine controls. Many new problems arose in this field in
connection with new engines and new operational problems. Elec-
trical controls were developed. Hydraulic type regulators, with many
new control functions, were in increasing demand. Eclipse servo
control systems consisting of servo motors with integral autosyn
follow-up, autosyn transmitters and amplifiers, all interconnected,
were developed to operate from power source of new aircraft. They
provided remote, automatic, coordinated control of aircraft main
engines, elevators, rudders, flaps, aileron control surfaces or any
other f.unction requiring positive straight line or rotary motion with
or against opposition to effect an accurate adjustment. New types of
electric actuating motors were designed to provide torque for re-
traction of aircraft landing gear, and operation of bomb bay doors
and wing flaps. The reversible electric motors were designed to

operate from a.ircraft power supply systems, and were controlled by
suitable solenoid and limit switches.
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on float gear for new type Navy planes. lido designed, built and
delivered two widely divergent sizes of amphibious floats for the Army
Air Forces, and both of these models graduated from the experimental
stage and were put into production. The development of amphibious
float gear on a quadricycle principle was begun just prior to the
war, when LEdo engineers designed a set for the light plane class.
These floats were built and test flown on a 635 h.p. Taylorcraft. The
war prevented further peacetime developments but they became of
considerable value as prototypes for the larger models subsequently
developed for the Army Air Forces.

In these light plane do floats, the wheels retracted into a well
in the centerline of the float. In the down position they were slightly
aft of the center of gravity. Nonretractable bow skids were fitted with
shock absorbers and nonabrasive shoes. The shoes were hinged and
held in a nose up position by springs when not under load. This per-
mitted them to work over or follow rough ground. The proportions
and angle of attack of the skids were carefully worked out by tests
to avoid any tendency to dig into the water, even when contact was
made at high speed. The bow skids proved to be exceedingly satis-
factory, both on land and water, for floats of this size: and they had
the advantage of simplicity and lightness. In larger Air Forces
versions of these quadricycle amphibious floats, the non retractable
how skids were replaced by retractable swiveling bow wheels. which
retracted into wells fully closed by doors when the wheels were up,
and partly closed when they were down. In the case of the amphibious
floats on the Stinson Vigilant, liaison and ambulance plane, the
wheels were electrically retracted, whereas on the Douglas C-37
Skytrain they were retracted hydraulically. The model 78 floats on
the C-47 were the largest ever built and flown in this country.

Both the Edo model 77 and 78 float installations embodied an
electrically operated wheel position indicator and warning device, the
former a conventional, visual indicator, the latter an Edo develop-
ment. It combined a warning horn and a selector switch. Defore
each landing it was necessary for the pilot to set the selector switch
for the condition of landing, water or land, which he wished- to make.
or else the horn operated as soon as the throttle was closed. If too
long an interval elapsed after setting the switch before closing the
throttle, the horn also would operate if the switch was not reset. If
the wheels were not in the position as selected by the switch, the horn
also sounded. For its purpose it was the most foolproof indicator
yet devised,

) I“isemann Corporation, Brooklyn, N. Y., expanded production of
its Model LA Magneto, designed to meet the demand for a radio
shielded magneto. It was encased in an aluminum housing, and
among the features incorporated in it was a protected winding with
core ends so constructed that a precision fit with the laminated stocks
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in the housing was achieved. with the result that greater magnetic
efficiency was obtained. Other developments included a breaker which
permitted easy adjustment by means of an eccentric screw and a
breaker cam which required no lubricating.

The Electric Auto-l.ite Company. Toledo. O., was in production
on a number of items for use in the aircrait manutacturing 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.

Engineering and Research Corporation. Riverdale, Md., was in
production on several secret devices for the Army and Navy, and
was supplying aircraft manufacturers with its special line of Erco
sheet metal working machinery, including automatic punching and
riveting machines, hydraulic stretching presses. shrinkers and stretch-
ers. sheet metal formers and propeller profiling machines.

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
balancing of connecting rods, pistons, impregnating valves, control-
ling molded parts and the production weighing of numerous other
parts used in airplanes.

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. ITederal 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 especiallv 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. TFederal also pro-
duced comparators, depth gages, grinding gages. hole and bore gages,
adjustable snap gages, thickness gages and thread gages.

Fenwal Incorporated, Ashland, Mass., produced two different
types of aircraft fire alarm apparatus. One was the continuous type,
a fusible alloy tube, copperplated, with inorganic insulating beads
supporting a conductor wire. If flame struck the alloy. it would melt
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The Tormica Insulation Company, Cincinnati, O., produced
several new grades of materials for aircraft. Its grade CNP-11
forming stock could be shaped by heating the sheet material in a high
temperature oven for a short period prior to molding. Grade MI
Formica was developed for high frequency applications where only a
very low electrical loss was permissible. Grade I°1-31 produced a
non-burning high arc resistant laminated material which would not
support fire, and therefore was of value as instrument board panels.
Grade AAA-79 replaced applications where asbestos fabric base
grades had Dheen used, and was as strong as the AA material while
taking a smoother finish. IFormica airplane control pullevs were in
mass production. A new factory was added to the Formica plant to
produce Pregwood for propeller blades.

The G & O Manufacturing Company. New Haven, Conn., special-
ists in engine cooling radiators and finned copper radiation, was manu-
facturing rectangular oil coolers for the air forces. lFor vears, prior
to Pearl Harbor, G & () supplied the aireraft industry with oil coolers
and this experience proved exceptionally valuable when war brought
demands for much greater production and exceptional products to
meet various conditions on all fronts. The (0 & O plant and manu-
facturing facilities were expanded and the entire organization was®
working at peak production.

The General Controls Co., Glendale, Calif., developed new
magnetic valves known as PV, or AV for aircraft use designed spe-
cifically for portable applications. llecause of the demand for minimum
weight in aircraft, valves were designed to weigh from less than a
half pound up, depending upon application. All valves were packless
and two wire. They operated in any position and withstood severe
vibration. I‘or controlling gasoline, hydraulic and lubricating oil, anti-
icing fluid, cabin heating fuel, air or other gases. numerous types of
single-way, three- or four-way normally open or closed valves were
produced, operating up to pressures of 3,000 p.s.i. Requirements also
demanded a control unit withstanding a highly repetitive number of
operations. Life tests running into millions of cycles of operation were
completed successfully. The company also produced air and liquid
cooled engine temperature controls as well as cabin heating controls.

General Iilectric Company, Schenectady, N. Y., increased manu-
facturing facilities for the production of a wide variety of accessories
utilized in aircraft conmstruction. These products included niotors,
dynamotors, control devices, voltage regulators and relays. super-
chargers, switches, wire, radio-transmitting and receiving equipment.
magnetos, generators, instruments, and mycalex, a stone-like insulat-
ing material. General Electric was in fulltime war production on aero-
nautical equipment. It paid particular attention to the improvement
and increased production of turhbosuperchargers so necessary for satis-
factory aircraft performance at high altitude. It also increased facili-
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ties and improved the design of armament and fire control equipment
for protection of high-altitude aircraft.

The General Engineering Company, Buffalo. N. Y., developed
an improved model of its automatic multiple riveter which estab-
lished new records in riveting operations on wing skins, spars, fins,
rudders and other heavy subassemblies for aircraft. It had two sets
of riveting units which functioned automatically as the work moved
through the machine on motorized feed rolls. Power was supplied
by an integrally mounted hydraulic pumping system. A single motor
operated dual. constant volume, vane type pumps at each end of the
drive shaft. Each hydraulic cylinder exerted a maximum force of
56.000 lbs.. which was ample for each riveting unit to head six 14”,
9 3/16” or fifteen 5/32” diameter aluminum alloy rivets per stroke.

Globe Steel Tubes Company, Milwaukee, Wis., developed a new
tubing for aircrait parts, named Globeiron, possessing high magnetic
permeability, and continued to produce 83 ditferent parts used in
aircraft construction. including welded stainless steel tubes named
Gloweld, which first were welded and then cold drawn to remove all
indication of flash and weld. Globe tubes were made from all alloys,
including seamless carbon, alloy and stainless steel. They combined
structural strength with adaptability and uniformity, and were ma-
chined easily. Metal oxygen bottles for airmen parachuting from high
altitudes were made of Globe seamless steel tubing.

The B. F. Goodrich Company. Akron. O.. made steady progress in
the necessary transition to increase greatly the proportions of syn-
thetic rubber employed in its manufacture of aeronautical products.
They included bullet-sealing fuel cells and non-sealing {uel cells, de-
icers, tires and tubes, brake expander tubes, all types of aircrait hose,
life rafts, oxygen equipment and aeronautical accessories. Early in
1944. nearly all airplane tires were being made with compounds which
"incorporated varying quantities of synthetic rubber. Many advances
in tire construction and design were developed to meet changing
needs. For example. tires for special military uses were made with
Nylon cords to mieet the wartine necessity for overloading planes in
many services. A new button type tread design for synthetic rubber
bomber tires was introduced. A special high-pressure, smooth contour
tire with high channel tread was developed for carrier landings. -

A method of attaining prerotation of airplane tires was tested, and
tire rotation was brought up to So per cent of a plane's airspeed in
early tests. Company engineers believed this contribution might
eventually increase tire life substantially in some types of service.
Goodrich engineers spent months in Arctic regions working in con-
junction with the company’s cold-testing laboratories in Akron where
many essential aeronautic products were developed or improved to
meet requirements for operating in lower temperatures. Hydraulic
seals, packings, hose and other rubber and synthetic products were in-
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overcame fire hazards in minor crashes, and solved the problem of
fuel leakage from loose rivets or seams. Goodrich de-icer plant
capacity was still further enlarged with addition of a new manufactur-
ing unit. Many refinements and developments were made to improve
the aerodynamic characteristics of de-icers. Further improvements
were made in venting methods. New surfacing materials were de-
veloped with decreased ice adhesion, and other changes were made
through manifolding tubes and valves to increase effective ice removal.

The B. F. Goodrich Rivnut, originally designed as a blind rivet
and nut plate for de-icer attachment, was adapted to many specialized
uses in aircraft. Tt was widely used as a nut plate in cloth-covered
wing and tail assemblies. An adaptation of the Rivnut for use as a nut
plate in plywood was developed, with a knurled section head to prevent
turning. A subsidiary. American Anode, contributed further advances
to the development of high altitude masks.

The Govro-Nelson Company, Detroit, Mich., continued at capacity
the manufacture of its automatic drilling unit which was in wide use
in the aircraft industry. The unit, made in several sizes, was designed
primarily for the protection of small drills, particularly where they
broke at an angle to the surface or in corners or ribs. By employing
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.

Graham Rotary File & Tool Company, New York, developed
rotary files which came into general use in the aircraft, engine and
accessories plants to take the place of hand filing. save time and prevent
fatigue among employees, especially women. The rotary files were
power tools designed for use with flexible or stationary shait machines.
They were made of high speed steel. Rockwelled to a hardness of
62-64. and drawn down twice in an electric furnace to give their teeth
extreme toughness. They would reach any surface. and were used to
do work in seconds that formerly took minutes. such as removing
scale from cast iron, cutting holes in plexiglas without cracking it,
routing grooves in masonite, trimming and countersinking plastics and
grinding metals.

The Guiberson Aircraft and Heater Division of Guiberson Diesel
Engine Company, Dallas, Tex., added another plant to enlarge its
facilities to serve the aircraft industry’s greatly expanded South-
western plants. producing highly specialized parts on a subcontract-
ing basis for Douglas, Lockheed, Boeing, North American, Glohe
and others. The Guiberson shops were equipped with specially de- '
signed machine tools, possessing complete facilities for hydro-press
and drop hammer sheet metal forming. stainless steel exhaust mani-
folds, aluminum alloy fabrication and heat treating. parkerizing and
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mobile radio communications truck and its variations, the SCR-399
and SCR-399. The assembly line for the BC-610 transmitter, Halli-
crafters pre-war Model HT-4, used in this unit, also was located in
Clearing.

Comipletely seli-contained in a truck and trailer combination. the
SCR-29g was capable of communication by voice or code over dis-
tances of several hundred miles day or night. Using the whip antenna
mounted on the truck. it transmitted from North Africa to London
and with the larger antenna used in semi-permanent locations, it was
casily capable of transoceanic communication. Hallicrafters increased
production of several of its comumunications receivers, including
Models SX-28, S-36, S-29 and several special purpose receivers. The
Hallicrafters S-35 panoramic adapter was used in monitoring activi-
ties by the Federal Communications Commission.

Hamilton Standard Propellers Division of United Aircraft Corpo-
ration, East Hartford. Conn., continued to supply a lieavy proportion
of propellers for warplanes. Hamilton Standard had four licensees,
Nash-Kelvinator of Lansing, Mich., I'rigidaire of Dayton. Ohio,
Remington-Rand of Johnson City, N. Y., and Canadian Propellers of
Montreal, Canada. The division, with its licensees, celebrated at the
end of 1943. the production of the one millionth Hamilton Standard
propeller blade. starting from introduction of the controllable pro-
peller, and continuing through constant speed models, including hy-
dromatics and counterweights. New planes introduced during the
vear with hydromatic installations included the Grumman Hellcat, the
revised North American Mustang, the Lockheed Constellation, and
a new version of the Republic Thunderbolt. Installations for the
Boeing 13-29 Superfortress and other new planes also were well ad-
vanced.

The Hamilton Standard shadow plant principle, in which each of
four plants produced parts for each of the other three, and each plant
assembled one or more complete models, was expanded and developed.
A new plant at Darlington, R. I., was brought into production less
than six months after leasing. The Westerly, R. 1., plant produced its
50,000th propeller less than two years after opening, and Norwich,
Conn., produced its 23,000th in little more than a year.

Home plant facilities at ISast Hartiord were being altered early in
1944 for new and more highly developed propeller models to incor-
porate many features hitherto unknown to propeller engineering. The
greater part of the manufacture of existing models was removed to the
shadow plants. '

Production and development engineering continued heavy, both
for the Division and its licensees. Instruction of Army and Navy per-
sonnel in the propeller training school at Westerly also was expanded,
as was the servicing of battle planes on the many war fronts by tech-
nical representatives of Hamilton Standard.
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Harvey-Wells Communications, Inc., Southbridge, Mass., pro-
duced a new air line type radio receiver, the AR-10-A. This equip-
ment resulted from specifications issued by Aeronautical Radio, Inc.,
which called for a small, light, all-purpose receiver which would be
wholly satisfactory to the rigors of air line operation. The receiver
met the requirements of the air lines and also improved on the re-
quirements with regard to several design points, including frequency
coverage in the beacon band, 195 to 423 kc., continuously variable
tuning with provision for quick-shift spot tuning on 278 and 271 kc.,
or any other two specific frequencies in the beacon band ; in the com-
munications band, continuously variable tuning from 23500 to 4500
ke., and from 4300 to 8000 ke., with provision for 12 crystal con-
trolled frequencies anywhere in the 23500 to 10,000 kc. band. All
crystal controlled operations were obtained by switching pretuned
circuits. One R. F. channel was designed to operate on day frequen-
cies from 4.5 to 10 mc., and the other R. F. channel on night fre-
quencies from 2.5 to 4.5 mc. Weight of the receiver, including
crystals, tubes, dynamotor and band change mechanism, was approxi-
mately 24 pounds. Two oi these receivers could be carried where
only one communication or range receiver previously was carried on
aircraft,

Haskelite Manufacturing Corporation, Grand Rapids, Mich., had
been supplying plywood to the aircraft industry continuously since its
products 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
Plymold. a molded plywood which could be fabricated over simple
dies, either in simple or compound curvature.

Hayes Manufacturing Corporation. Grand Rapids, Mich., pro-
ducer of aircraft subassemblies. parachutes, ordnance and dies and
stampings, concluded its dive bomber outer wing panel production
and commenced the fabrication of Flying Fortress tail gunner turrets
for several of the leading aircraft manufacturers. It also commenced
fabrication of outer wing panels and various control surfaces for an
advanced type. Hayes continued to be a large producer of life saving
parachutes ; and added to this division the manufacture of fragmenta-
tion bomb parachutes. Output of afterbody torpedo shell assemblies
was increased materially. Hayes continued the fabrication of tools,
jigs and metal stampings and completed its preparations for the pro-
duction in large quantity of a complete truck cab of prime military
and postwar importance.

Heath Company, Benton Harbor, Mich., developed important
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plastics parts for aircraft, including a plastic bonded plywood float
for the Stinson Sentinel, also skiis of plastic laminated plywood and
stearable tail wheel assemblies. Heath also was a large producer of
plexiglas and lucite windshields and cockpit enclosures. The company
developed new hot press equipment for turning out landing skids for
the CG-4A glider.

Hewitt Rubber Corporation, Aircraft Products Division, Buffalo,
N. Y., spent more than two years on development and production of
bullet-sealing fuel cells for military aircraft; and early in 1944 its
latest development in fuel tanks completed preliminary tests. It was a
series of non-metallic crash resistant tanks with weights comparable
to aluminum tanks. Tests indicated that the new tank had remarkable
resistance to shock and vibration, and was non-leaking. The leak
and vibration proof characteristics were due primarily to absence of
rivets. The inner lining of the cells was made up of vulcanized, aro-
matic resistant synthetic rubber. The necessary rigidity and strength
were obtained through a combination of fabric and fibrous materials.
The tanks could be interchanged with metallic tanks. Hewitt also
produced machine gun heater hose and carburetor intake hose of asbes-
tos fabric treated with synthetic rubber, the advantages being flexi-
bility, light’ weight and heat resistance. Other products included oil,
fuel oil and coolant hose made of special synthetic rubber.

E. F. Houghton & Co., Philadelphia, Pa., worked out a new
development in shock strut packings of leather and synthetic rubber
combined which were of inestimable value to the air services in cold
weather operations. The Army Air Forces had discovered that their
synthetic rubber packings failed to function properly at low tempera-
tures when idle, permitting leakage of the hydraulic fluid. This endan-
gered the lives of our airmen and threatened loss of valuable equip-
ment, and Houghton undertook development work to solve the
problem. It was found that extremely cold weather caused the syn-
thetic rubber packings sealing the cylinder in the shock strut to harden,
shrink and fail to respond to actuating pressure. The oil bypassed
and leaked out, the.struts became flat and of no value for a safe
landing. Houghton, with many years experience in making leather
packings, found that synthetic rubber of the right type was resilient at
higher temperatures, while leather acted as a support for the synthetic
material and prevented oil leakage at low temperatures. The leather,
too, would not cold-flow or extrude under pressure. Houghton engi-
neers, by direction of the Army Air Forces, checked planes in Canada
and Alaska. They proved that the Houghton combination of leather
and synthetic rubber packing solved the problem. The leather with-
stood greater pressures and lower temperatures, while the synthetic
rubber withstood higher temperatures and lower pressures.

The Houghton Vim Leather packings, also adopted by the Navy,
operated at all temperatures encountered. The packings did not take a
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permanent set, and they did not shrink. They had the ability to seal
under eccentric loads resulting from the angle of the strut. Impreg-
nated with a synthetic resin. they were impervious to any type of oil
used as the hydraulic medium. They withstood pressures up to
16,000 pounds per square inch, and worked well in hot climates. A
case was reported from a desert base in which the synthetic rubber
packings became twisted in the heat and did not seal ; but examination
revealed that the two leather packings in the strut were holding the
pressure even under highest heat conditions. The Houghton leather
packings were used in other places on combat and transport planes
where a sure seal against oil leakage was required.

Hub Industries, Inc., Long Island City, New York, formerly
Dowty Equipment Corporation, more than quadrupled production
on hydraulic pumps utilized for gun turret actuation as well as for
lowering and lifting flaps and landing gears. A track landing gear
designed for the Army A-20A airplane was developed and success-
tully flown at Wright Field. Further research on the track laying
tvpe of landing gear was undertaken jointly with the Firestone Tire
and Rubber Company.

Hyland Machine Company. Dayton. O.. was in production on
parts for the aircrait 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, Hartford. Conn., engineers and con-
tractors for heat, cold and sound insulation, utilized Soundstone acous-
tical stone cast in blocks or slabs in treating test cells at the plants of
Numerous aircraft engine manufacturers. Because of the noises devel-
oped during full throttle test of powerful engines and propellers, the
noise level in an untreated structure goes as high as 165 decibels. By
treating the stacks or flues in the test houses, the firm was able to re-
duce this noise level to below 100 decibels. The company completed
installations at the Pratt and Whitney, Wright Aeronautical, Ranger.
Tacobs and Lycoming plants. A low cost standard type test house was
In process of development; and the company also was planning to
produce a compact, portable unit available to aircraft service stations
throughout the country.

International Flare-Signal Division of The Kilgore Manufacturing
ComPaﬂYs Tipp City, O., continued on heavy production schedules
under war contracts for various types of military pyrotechnics so
essential in modern warfare. For many years the Company had spe-
cialized in its Tipp City operations on the development and manufac-
ture of pyrotechnic flares and signals for aviation a.nd marine use, and
various of its products were standard equipment with the military and
maritime services.

Interstate Aircraft and Engineering Corporation, Los Angeles,
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Jessop Steel Company, Washington, Pa., manufactured many
types of steels going directly into the aircraft industry, such as stain-
less. composite stainless, aircraft sheets, propeller blade quality
plate, tool and die steels, shock-resisting steels, nonmagnetic steels
and light armor plate for combat aircraft. Light armor plate won
for Jessop Steel many citations for the performance of these vital steels
under actual battle conditions. The engineering department devised
a special type of mill to finish hot rolled propeller blade quality steel
to a taper. By supplying these blades already rolled to a taper, much
rough machining was eliminated in the shop of the fabricators of
hollow propellers, thereby speeding up production.

. Jowein, Inc. Aircraft Division, Jamaica, N. Y. manufacturers of
Naval aircraft parts and prime and subcontractors for standard and
special aircraft assemblies, developed a special process for saving
time, labor and cost in the production of strainer, filter and screen
assembly units. Increased production necessitated acquisition of three
additional plants: for machining, welding and sheet metal fabrication.

Kellogg Switchboard and Supply Company, Chicago, Ill., was at
peak production on communications equipment for the armed forces.
Much of that equipment was specifically designed for aviation com-
munications, including small capacitors for aircraft radio receivers
and transmitters to complete telephone crash alarm systems for in-
stallation at airports and ground stations. Throat, hand. desk and
palm-type microphones were made in large quantities; also head and
chest sets (transmitter and receiver units) for connecting into radio
and telephone systems; special aviation headphone receivers with
soft rubber ear muffs to keep out extraneous noises; jack boxes and
volume control boxes for use with aircraft interphone equipment and
other purposes ; radio noise filters ; rubber covered cords with attached
jacks and plugs ; multicontact plugs and sockets used in aircr'aft elec-
trical wiring systems; band switches: expanding and retracting rub-
ber-covered coiled cords for cockpit lamps : capacitors and other com-
ponent parts for use in aircraft radio receivers and transmitters.
Communication equipment for aviation units included mam}al and
relay operated crash alarm telephone systems for use at airports,
which made it possible to report accidents from stations loqated at
various points within any given area to a master central station and
to service groups. Emergency fire reporting switchboards also were
supplied.

Kennametal Inc. of Latrobe, Pa. continued to supply aircraft
plants with cutting tools to accelerate the operations of turning, boring
and facing of airplane parts, and devised a unique graphical method of
analyzing tool wear so that high cutting efficiency could be maintained
and the longest possible service life secured. The most recent and
rapidly expanding development was Kennametal-tipped milling cut-
ters, available in several sizes, and in the generally-used types. They
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had Kennametal tips brazed on sturdy, high grade cast iron or steel
bodies. Various grades of carbide were used to suit the character of
the material to be milled. Cutting edges were set at positive rake
angles, radial and helix, for milling cast iron, nonmetallic, and non-
ferrous materials, and at negative angles, to provide greater strength
and shock resistance, for milling tough steel alloys. These cutters
were developed for high rotary speed operation in conjunction with
rapid table feeds. Production was greatly stimulated by their use.
A line of stepped fly cutters was to be available in 1944 to provide a
simple means of carbide milling of steel within the power limitation of
most existing milling machines. "I'hese cutters had replacable Kenna-
metal-tipped blades mounted in steel hodies. No cutter grinder was
required as the blades were ground to a template on a pedestal grinder.
Similar designs of cutters were used etfectively in several large air-
craft plants, permitting rapid production by inexperienced workers.
At}other Kennametal development was a lathe file having a generous
filing surface of cemented carbide. It permitted revolving work pieces
to be filed without reducing the speed at which they were turned with
carbide tools. It could not be burned by inexperienced operators.
would file steels up to 62 Rockwell C hardness, and often outlasted
50 to 100 steel files on similar work.

The Kent-Moore Organization, Detroit, Mich., for 23 years
service engineers to the automotive industry, developed the Aeraligner,
a versatile compensating clinometer. Regardless of a plane’s position
on rough terrain, the Aeraligner checked its specified angles. By the
use of a number of readily assembled adaptors, the Aeraligner could
be attached to a long, non-sag straight edge for fuselage measure-
ments, to special holders for propeller pitch, and to a clamp for guns.
It assured a system of determining soundness of fabric and structure,
and proper travel of movable surfaces and guns, whereby periodic
check-ups could be speeded. Two types of flaring and beading tools,
one portable, hand powered, one hydraulically operated, designed
for medium production, also were developed by Kent-Moore. Their
specialty was double lap flaring, used by many large aircraft manu-
facturers because of the stronger neck it gave to the flared tube.
The hand tool adapted itself to field repairs, producing a double lap
flare with a minimum of effort. The power machine permitted a
worker without previous experience to get good results immediately.

Walter Kidde & Company, New York, had in production several
new compressed gas safety devices. Among the new products were a
light weight, shatterproof oxygen and carbon dioxide cylinder; an
oxygen recharging pump for use at advanced field bases where water
and power lines were not available ; a small inflation cylinder for para-
chute rafts; a water sensitive device which automatically expelled and
inflated the raft stowed in a special compartment on carrier based
planes; a pendulum device that automatically set off a plane’s fire ex-
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tinguishing system in the event of a crash: a carbon dioxide power
actuation system which acted as an emergency source of power when
the hydraulic system operating bomb bay doors, retractable landing
gear, or brakes was damaged; and a carbon dioxide flooding system
for explosion proofing wing and fuselage spaces around gasoline tanks.
Equipment already in production on which the output was increased
vastly 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 lb. capacity carbon dioxide crash trucks for flying fields
and air bases: and inflation equipment ranging all the way from tiny
carbon dioxide bullets for inflating “Mae West” life vests to cylinders
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.

The Kilgen Aircraft Division of the Kilgen Organ Company, St.
Louis, Mo., was devoting its long experience to plywood fabrication
bonded with plastic, and produced a large quantity of precision wood
assemblies for the Army Air Forces. Principal work was fabrication
of the empennage, interior fittings, lower nose section of the fuselage
and other parts for the Army CG-4A glider, wing fairings for the
Boeing B-29. a considerable number of subassemblies for the AT-21
and a large quantity of plywood aircraft seats and turret gunner seats.
Kilgen developed a new type plastic plywood turret gunner seat for
the nose turret for bombers.

The Koehler Aircraft Products Company, Dayton, O., designed
and developed a series of oil drain valves, both the Y and straight type.
Koehler oil cooler drain valves, using the poppet principle, met all
requirements for winterized airplanes, as thev operated freely under
all temperature ranges, were self locking, required no safety wires
and had only two positions. When not in locked open position, they
automatically closed, had a large flow area and were lighter than the
former Air Forces types.

Kollsman Instrument Division of Square D Company, Elmhurst,
N. Y., not only reached full scale output on its regular line of air-
craft instruments, but was in production in its new jewel bearing
plant as well. Production also continued to increase at the new optical
plant where drift sights and binoculars were being turned out in large
quantities for the Services. Increasing demand for Kollsman precision
motor-like units in the electronics field encouraged further develop-
ment in this line. Among the new units developed was a rotatable
transformer also suitable for use as a phase shifting device, voltage
modulator and other applications. Among the new Kollsman develop-
ments in aircraft instruments, was a true air speed indicator which
compensated itself for changes in temperature and pressure, eliminat-
ing the necessity of correcting for these effects. Also developed was a
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new combination horsepower indicator and BMEP gauge giving a
direct reading of horsepower when the r.p.m. was set in on the dial.

Kropp Forge Aviation Company, a subsidiary of the Kropp Forge
Company, Chicago, Ill., operated a complete new plant for airplane
forgings. A large battery of drop hammers ranging from 6,000 to
20,000 lbs. was installed, with dual furnace equipment for each ham-
mer, trimming presses and straightening or coining presses for mak-
ing accurate drop forged airframe parts. All heating and heat treating
were under complete laboratory control. A modern laboratory for
making complete chemical and metallurgical determinations and photo
micrograph studies of test bars was completed and manned by experts.
The latest types of inspection equipment were included for making
surface determinations, and a new luminous Magnaflux department
was added.

Lasalco Inc., St. Louis, Mo., was at peak development on its long
line of electroplating and metal finishing equipment. part of which was
used in the aircraft industry. One of many new and modified processes
applied to aircraft provided for a protective coating of zinc plated
parts to prevent formation of white oxide crystals from salt spray.
Lasalco full automatic and semi-automatic conveyors for electro-
plating, anodizing, oxidating, neutralizing, and passivating processes
were in general use.

Lawrance Aeronautical Corporation, Linden, N. J., which was
formerly the Lawrance Engineering and Research Corporation, spe-
cialized in the development and application of equipment to supply the
electrical power for airplane accessory operation independent of the
main-engine generator. Aware that the increasing number of elec-
trical devices that were used on aircraft demanded electrical require-
ments beyond what main-engine generators could supply, Lawrance,
taking into consideration all aircraft applications and installations,
developed several models of aircooled, gasoline driven, light weight
Aerolectric power plants. The U. S. Navy was the first of the Services
to utilize Lawrance Aerolectric power plants on long range patrol
bombers, and in the latter part of 1943 the Army Air Forces called
on the production facilities of Lawrance for Aerolectric power plants.
Use of Aerolectric power plants in aircraft was developed so rapidly
and successfully that eventually all aircraft of high horsepower would
be equipped with Aerolectric power plants to supply the ever-increas-
ing electrical requirements, the company believed.

In production at the Lawrance plant were Models 30C-2; 30D,
30D-1 and 20A, all two cyl. horizontally opposed, aircooled engines,
each operating a 5 K.W. generator. Operation of each model 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, re-
stricting engine speed to within the full load and no load range. By
use of an altitude carburetor, loads of up to 3 K.W. could be applied
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at the rated altitude of 20,000 feet with all but one model. Standard
instruments for recording of oil temperatures and pressures. fuel
pressure and cylinder head temperatures also were provided to facili-
tate remote operation. Model 30C-2 was supplied with a sound-box
enclosure as was Model 30D-1. Model 30D-1 was so constructed that
it could utilize any one of the six standard main engine generators,
thereby reducing to a minimum service and overhaul problems at bases
and in the field. Model 20.\ was used by the Army Air Forces in the
Boeing DB-17 Flying Tortress. and the Consolidated-Vuitee B-24
Liberator, with additional Army applications planned. The Martin
Mars was equipped with two specially-built Lawrance Aerolectric
power plants. Models 75\ and 75C.

Leach Relay Company, Los Angeles, Calif., was at its peak war
production of relays suitable for the electrical facilities on military
and air line planes, as well as similar equipment for all other branches
of the service.

The Leece-Neville Company, Cleveland. O., was producing for
aircraft use engine driven direct current voltage regulated electric
generators and their companion control units and relay switches in 12
volts, with capacities of 25, 50 and 100 amperes, and in 24 volts with
capacities of 25, 50, 100 and 200 amperes. Leece-Neville voltage regu-
lation provided a comparatively high beginning charge rate to a
storage battery, then permitted the charge to decrease in proportion to
the state of charge of the battery, so that by the time the battery was
fully charged, this rate had diminished to a low value that would not
harm the fully charged battery. Voltage regulation protected other
electrical equipment. The company was in production on vibration
absorbing mounting panels for voltage regulators. also direct current
electric pump motors in 12 and 24 volts, with capacities from 15 to 3%
h.p. for both continuous and intermittent duty.

Leland Electric Company, Dayton. O., manufactured power units
including dynamotors, inverters and aircraft motors designed for use
with radio and communications equipment.

Liberty Aircraft Products Corporation, Farmingdale, N. Y,
manufactured aircraft accessories, precision machine parts, tools,
production machine parts to order, screw machine products, milling
and gear cutting work, engine cylinders, pistons and crankcases, heat
treating and carbonizing in electric furnaces with. atmospheric con-
trol, cadmium plating and anodizing alloy parts, aircraft sheet metal
work, wing assemblies, tail surfaces, pontoons, bomb racks and com-
plete aircraft doping and finishing work. The corporation expanded
plant facilities extensively.

Liberty Motors & Engineering Corp., Baltimore, Md., engineers
and manufacturers of aircraft test equipment and precision main-
tenance and overhaul tools, developed type 103 instrument field test
set, which was put in general use by the armed forces and commercial
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aircraft companies. It was produced in sufficient quantities to justify
considerable tooling, resulting in better equipment at lower cost. A
new accessory permitted complete testing and calibration of gyro
operated instruments, including turn and bank indicators and artifi-
cial horizons. With this accessory, the type 103 instrument test set
provided for the complete calibration of all types of aircraft instru-
ments with the exception of autosyn and selsyn operated units.

A new instrument field test set, type 110, was specially designed
either to wheel out to the plane, or mount on the rear deck of a jeep.
between the fenders, for calibration of instruments in aircraft dis-
persed about a large landing field. It was self-powered by a gasoline
engine and in addition to providing facilities for calibrating aircraft
instruments, it also provided a compressor for pumping up tires. also
DC and single phase and three phase AC power for radio and other
electronic testing. Liberty developed additional test units for major
overhaul stations, including two new benches for rapid and accurate
production testing of aircraft pumps. The type 111 equipment pro-
vided for testing aircraft hydraulic and vacuum pumps, the type 113
provided circuits for testing aircraft hydraulic, vacuum and fuel
pumps. Both were powered by a 15 h.p. electric motor. By means of
a variable speed transmission, pumps could be tested at speeds
ranging from 700 to 5,000 r.p.m. Automatic heat control in the fluid
reservoirs and complete explosion proofing in the type 113 unit were
standard features.

In the field of aircraft overhaul and service tools, I.iberty Motors
expanded production facilities, and produced large quantities of such
tools and fixtures, used in the servicing of Sperry automatic pilots,
Charidler-IEvans  carburetors, Pioneer instruments, Continental
motors and Scintilla magnetos. The tools and test equipment for
Hamilton Standard propellers were redesigned to simplify production
and decrease manufacturing cost. Hydromatic propeller test and
assembly tables were redesigned to handle the latest models. A new
service was provided when Liberty Motors took over the problem of
providing overhaul tools for the Rolls-Royce engine manufactured
by the Packard Motor Car Company. Liberty produced quantities
of overhaul tools for the Merlin engine, and they were made into
kits to he shipped out with the engine.

L'ink Aviation Devices, Inc., Binghamton, N. Y., developed sev-
.eral important pieces of equipment for training airmen. The Link
instrument flying trainer was in general use by the Services and civilian
organizations. Under the hood of this stubby, miniature aircraft,
while still in the classroom, the student was cut off visually from the
earth as though the weather had closed in during actual flight and
forced him to fly on instruments. Fitted with the conventional con-
trols of an airplane, the trainer provided all the instruments necessary
for instrument flight. The student could obtain the knowledge of
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assembly line conveyor systems, variable speed test rigs. self-contained
electric car spotters (for aircraft mooring) with vertical capstans of
5.000 and 10,000 lbs. starting pull, Link-Belt silent chain drives
for control mechanisms, such as that on the Martin Mars, and other
facilities for aircraft manufacture and handling. One of the Link-
Belt wartime developments was the power-operated conveyor that
moved huge combat planes along the assembly line. This combined
with the overhead trolley conveyor system to speed up the production
of warplanes far beyond the output estimated before Pearl Harbor.

The Liquidometer Corporation, Long Island City, N. Y., con-
tinued its production of tank quantity gauges for use on military and
commercial aircraft. Liquidometer gauges were used to indicate the
quantity of fuel, lubricating oil, de-icer fluid, windshield alcohol, or
other liquids in tanks. Its research and development departments again
were expanded, resulting in improved, as well as new, instruments.

Litteliuse Incorporated, Chicago, Ill., and El Monte, Calif., con-
tinued the manufacture of aircraft fuses and accessories with new and
important developments and additions to the line. Two large plants
were engineered and staffed for maximum production in circuit pro-
tection. Additions to Littelfuse products included the Signalette
radium-active fluorescent nonfilament, nonshatterable indicator for use
wherever signal lights were required within aircraft; circuit-breakers;
thermocouples : fine wire products. Improvements included welding
of side terminals of fuse extractor posts, making terminals integral
with inside of the shell, and giving greatest protection against vibra-
tion. shock and temperatures. Both beryllium copper and phosphor
bronze fuse clips were featured, the beryllium copper clips silver-plated
when required. Army Littelfuses and anti-vibration Littelfuses, fibre,
bakelite or glass enclosed for all aircraft, were protected against surge,
shock and vibration (and in the case of aircraft for the Services. shell
impact and dive bombing) by the patented Littelfuse locked cap as-
sembly. Fuse caps were affixed so firmly that they could not be sepa-
rated from the fuse bodies. Fuse elements were hermetically sealed
against temperature, moisture and all climatic conditions. Caps were
not lost. Mechanical depolarization of the fuse element hy twisting at
9o degrees continued to be an essential factor of the strength of Littel-
fuses. This twist rendered the element unresponsive to vibration from
all directions. The non-crystallizing factor was greatly strengthened
by the Littelfuse spring-forming at one end of the element, which took
up contraction and expansion.

Lord Manufacturing Company, Erie, Pa., developed its RS-40
pedestal type dynafocal suspension for use on double row radial en-
gines; and was carrying on further development of meter mountings
for individual instruments. The Lord plant was expanded from
150,000 to 190,000 square feet in 1943. Employment increased from
2,000 to 2,800 ; and considerable new equipment was added.
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Macwhyte Company, Kenosha, \Wis.. expanded production of
Macwhyte “Hi-Fatigue” aircraft cables and Macwhyte “Safe-Lock”
swaged cable terminals. The cables were made of galvanized and
stainless steel. fabricated to reduce constructional stretch and to in-
crease fatigue resisting properties. The swaged cable terminals were
made in eye ends, fork ends, stud ends, turnbuckle ends and numer-
vus special types—supplied both loose and attached to the cable.
Macwhyte aircraft wire rope slings were lightweight and flexible, and
some were built into the plane itself to permit its being hoisted for
repairs or shipment. Macwhyte also produced tie rods of cadmium
plated carbon steel and corrosion resisting steel for both internal
and external bracing of aircrait.

Manufacturers Screw Products, Chicago, I1l., manufacturers of air-
craft screws, washers and other fastening devices under the STRONG-
HOLD trademark, made considerable headway in increasing produc-
tion facilities and in perfecting new production techniques. More
notable among the latter was the successful fabrication of the perfec-
tion in miniature #0-80 (.060 diameter) and #1-72 (.073 diameter)
aviation machine screws in brass and steel. In addition, considerable
success was achieved in the fabrication of steel and brass collar
and other special studs by the cold-heading process, with resultant
saving in time, material manhours and machine running time. The
company produced the popular AN and AC fastening devices in steel,
brass, stainless steel and aluminum, with a large stock of regular and
special sizes, dimensions and lengths. As an added service to the
aircraft industry, the periodical STRONGHOLD *“In Stock” record
of AN and AC fasteners, giving up-to-the-minute stock information
on standard and hard-to-get aircraft parts, went to purchasing agents
and buyers in the principal aircraft plants of the country, a service
which aided materially in expediting parts.

Mercury Aircraft Inc., Hammondsport, N. Y., manufactured parts
and accessories, one of its three plants being devoted entirely to the
manufacture of aluminum tanks for aircraft, fuel, oil, hydraulic, filter
and belly tanks. Other products were various aircraft parts, including
fins, rudders and ailerons. Among the accessories were oil separators,
both Army and Navy types, and relief tubes, venturies and brackets.

Metal and Tool Reconditioning Service, New York, developed
practically a new industry to solve one of the most perplexing problems
in the war plants, at the same time speeded up production and saved
huge quantities of valuable tool steel. The company developed its
Cleja process for reconditioning steel fles, recovering from 75 to
9o per cent of the original efficiency for a third of the cost of a new
file. The results were reduced file costs, increased production through
use of sharp files, also three times the normal use. The Cleja process
also was used to treat new files, giving them an overall efficiency of
175 per cent at 6,000 strokes.
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Micro Switch Corporation, Freeport, Ill., manufacturer of com-
pact, light weight, long lived, snap acting electric switches of the
precision type more than doubled its research and manufacturing
facilities in 1943. More than 2,400 types of switching units were
produced for specialized use in airplanes, tanks, submarines, surface
ships, fire control, radar equipment, safety devices, instruments, ma-
chine tools and many other vital applications. The new Peanut Micro
Switch was smaller, and lighter than the standard Micro Switch. It
offered a wide gap, high contact pressure, resistance to vibration, and
negligible contact bounce which adapted it to use on difficult d-c loads.
A heavy duty Micro Switch equipped with a magnetic blowout found
wide use on highly inductive d-c loads on aircraft for high altitude per-
formance. Many styles of brackets, actuators and housings were re-
designed to accept the standard Type -R31 basic Micro Switch unit
which was stocked at all Service Air Depots. This standardization
greatly aided in reduction of the spares program, and facilitated
service operations.

Monogram Manufacturing Company, Los Angeles, Calif., supplied
precision-made sheet metal clamps or fasteners and applying tools to
major aircraft manufacturers and subcontractors throughout the aero-
nautical industry. As manufacturers of 3H safety lock clamps and ap-
plying tools, Monogram increased output from 15.000 clamps to
85,000 daily. Monogram produced many different styles and types of
safety clamps which were essential to riveting operations on aircraft.
The original clamp was an open spring type, with the locking needles
made from bright basic wire. However, through extensive research
and experimenting, greater utility and higher safety factors were
found through the use of a cold drawn, high carbon content tempered
steel, swaged in punch presses for precision accuracy. The adoption
of this improvement made the open spring type of clamp practically
unbreakable, thereby insuring safety in its use. With safety a slogan,
Monogram provided additional protection by developing its plunger
seal and triple lock line of clamps. These clamps differed from the
open spring type in that the exposed spring plunger of the plunger seal
clamp was sealed to the body, preventing the clamp from flying apart
in the event of breakage. The enclosed spring plunger in the triple
lock clamp was sealed completely within the body with the same result.
Other features of the clamps were ability to hold sheet metal securely
when applied in oversized holes and the provision for additional spring
pressure was required. The clamps were standard equipment. Mono-
gram also developed a new model all purpose applying tool for all
types and makes of clamps, so designed that it was physically impossi-
ble for a clamp to fly apart while being applied.

Moore-Eastwood & Company, Dayton, O., supplied the air-
craft industry with tools, dies and special machinery, and produced
bomb racks, bomb shackles, gun sights, gun mounting posts, gun
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mount adapters. hller valves, gun svnchronizer generators, pistol
mountings, tab controls and cable meters for tow-targets.

National Screw and Manufacturing Company. Cleveland, O., was
turning out fifteen million screws and nuts and bolts and rivets every
day, and by means of various ingenious processes was saving time,
money, manpower, critical materials and precious tools in the process.
Making a bolt or a nut or a screw was not as simple a business as
it appeared, not when the effective performance of war machines and
the lives of men depended on its perfection. Each bolt or screw was
an integral part of a plane or tank or gun; and its construction was a
highly complicated precision operation followed by rigid inspection,
including magnification 200 times by a thread form comparator,
magnetic flaw tests by Magnaflux equipment, hardness control by a
Rockwell testing machine and pitch diameter checks with roller snap
gauges.

Time and materials were saved by new methods. For example,
a carburetor bolt was originally made on screw machines. It was
upset by the hot heading method. Two faults developed. The process
was not satisfactory in forming the head to the required tolerance. The
contractor could not secure the required quantity by screw machines.
A cold heading method was developed by National. It consisted
of forming a round head and milling the required hexagon shape:
Thus the shank was smooth and free from imperfections which often
resulted from the former method. The result was a stronger, better
product, a 76 per cent saving in material and critical automatic screw
machines released for other work.

Again, a special type of cowl fastener was needed in large quan-
tities. This pfece had been produced on a screw machine, milled from
bar stock. It required six automatic screw machines for the quantity
desired. The machines were not available. National engineered a plan
for producing these fasteners on headers with secondary operations,
using a special 4-spindle pointing and drilling machine. It saved 68
per cent of raw material and 5o per cent manpower. There was the
dome nut for bullet-proof self sealing fuel tanks on combat planes,
used for openings in the tanks where they had to be opened and sealed
up again, and also for bomb bay doors. .Plane manufacturers com-
plained that they could not get dome nuts in sufficient quantity. The
nut usually had been made from bar stock on automatic screw
machines. National made it by upsetting stock of smaller diameter,
obviating the need for a large number of automatic screw machines,
which were not available anyway. The results were important savings
in manpower and in materials which formerly had been milled off by
the other method. Tolerances were very close on this nut, .003 of-an
inch, and it required very accurate work ; yet with this newer method
production reached 50,000 a day. A stainless steel gyroscope strut
was causing trouble for a contractor. Only one of these struts could
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production of such aircraft machine tools as the A-8o automatic con-
tour milling machines. Machines of this type, while made up of many
basic standard parts, required considerable engineering and special
work to provide a unit exactly fitted to an aircraft manufacturer’s
particular needs. One unusual A-80 machine delivered, permitted
progressive work on a single bed. It had two traveling carriages, each
housing four high speed milling heads. Work completed by the first
carriage was immediately transferred to the second work station
under the second carriage for finish operations. ;
New Onsrud machines, the first of their type, were designed, tested
and delivered. The A-96.bevel miller was employed to bevel the
edges of flat aluminum alloy skin sheets. Bevels were made up to 8
inches wide to surface tolerances of .0001 inch to permit a perfect lap
of skin sheet sections. Machines were made to whatever length the
work required, built of standard 15 ft. and 734 ft. bed sections. In
designing this type of machine, a fundamentally new mechanical device
was developed and named the centrifugal bearing preloader. With
this device all end play that might develop in the vertical cutter spindle
was taken up automatically or adjusted. Thus true rotation of the end
mill cutters in whatever horizontal plane selected was assured. An-
other type of bevel miller was the A-g2, which housed four cutter
motors, two on each end of the machine. The cutter motors traveled
on bridge arms and could be tilted to machine bevels on flat sheet
aluminum alloy stock. Each of the cutter spindle assemblies included
a centrifugal bearing preloader. Bevels on many different types of
contours were handled. The machines were delivered to the two prime
contractors of the B-24 Liberator to perform the skin sheet beveling
necessitated by the lap construction of that type of aircraft. Tooling
of different types was developed as technological advances and greater
standardization of machining practices took place in the aircraft
industry ; for example, the unit fixtures designed and built for the
A-80 automatic contour milling machines. The fixture, consisting of
a cast and machined frame, fitted directly on the table of the machine.
The work template and rest blocks for positioning the work were an
integral part of the fixture unit, and pneumatic cylinders and clamps
for holding the work were assembled to it. All parts such as template
and rest blocks remained in perfect alignment, handling and storage
were simplified and set-ups on the machine were made quickly.
Pacific Aviation, Hollywood, Calif., with another division operat-
ing a new plant in Los Angeles, was in peak production on hydraulic
control valves, selector relief valves, triple selector valves, four way
gas valves, fuel shut-off valves, landing gear actuating cylinders, wing
flap actuating cylinders, engine cowl flap actuating cylinders, landing
gear link control cylinders, bomb door operating cylinders, bomb re-
lease gears, main landing gear struts and die flap booster cylinders.
The new plant in Los Angeles was equipped to process raw materials
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into completed units. In order to make the plant self-contained, the
following facilities were added—heat treating, plating, magnaflux,
painting, buffing and sandblasting. The critical shortage of gauges was
overcome by the installation of facilities which enabled the Company to
manufacture its own gauges.

The Palnut Company, Irvington, N. J., developed a new starter
wrench for use in assembling locknuts and self-locking nuts in hard-
to-reach spots on aircraft engines and other airplane parts.

Permoflux Corporation, Chicago, Ill, developed a dynamic
headphone for airplane radio to meet requirements which included
shutting out the terrific noise during battle and maintenance of
fidelity and sensitivity under reduced air pressures up to 40,000 feet.
The new dynamic headphone incorporated the moving coil permanent
dynamic principle. It was hermetically sealed against moisture and
dust, at the same time maintaining desired frequency response char-
acteristics throughout all altitudes. Performance was not disturbed
after submersion in salt water. It also had a special magnetic shield
to eliminate interference with compass and other sensitive equipment.

Pesco Products Company, Cleveland, O., developed improved
fuel pumps and hydraulic pumps to meet conditions encountered in
extreme cold and high altitudes. A new altitude chamber was added
to the laboratory.

Pioneer Parachute Company, Manchester, Conn., developed its
pioneer P3-13, weighing 18 Ibs, and a lighter, thinner and more
compact chute than former models. It was accepted as standard
equipment by the Army and Navy. Pioneer also developed a new
Parachute harness permitting easier and quicker adjustment, also a
new pilot chute designed to provide instant and positive action in
accelerating the opening of the main canopy. In co-operation with
Cheney Brothers, Pioneer developed a new nylon feather weight
fabric which it claimed to be lighter, thinner and stronger than silk.
Pioneer also improved its test tower to test parachutes. A new canopy
tester permitted visual observation at close range of the reactions of a
parachute canopy under shock loads up to 18,1go Ibs., while another
phase of the testing technique permitted inspection of canopy design,
pattern, construction and dimensions under 20 Ibs. of radial pressure
on each suspension line.

Porter-Cable Machine Company, Syracuse, N.Y., developed a new
precision tool, the wet-belt surfacer, to replace or supplement opera-
tions on millers, surface grinders, planers and shapers. The new sur-
facer was designed to finish castings at right-angles, true-flat and
glass smooth with only one application of each face to the belt and
without mounting the piece in a fixture.

Remington Rand, through its Systems Division, Buffalo, N. Y.,
supplied the industry with its Kardex method of visible record control,
featuring its exclusive Graph-A-Matic signaling system, which was
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Dayton, O., developed several models of its Morrison aircraft metal
stitching machines which proved to be of the utmost value in saving
time on fabrication of parts made of aluminum, stainless steel. plastics,
cork, rubber, asbestos, wood or canvas. The stitches eliminated
drilling of holes and saved up to go per cent of time formerly required
for certain subassemblies.

The Sheffield Corporation, Dayton, O., developed an internal-
external measuring instrument with a capacity of 12 inches, a ball
checking and sorting machine for checking bearings up to 11/16
inch diameter at the average rate of 25,000 per hour, and an automatic
roller bearing checking machine; also a micro-form grinder for pro-
ducing form tools having various profiles, and a thread grinder with
a multi-ribbed wheel for producing threaded sections in one quick
operation by plunge cutting.

Shell Oil Co., Inc., New York, greatly increased its manufacture of
aviation fuels and lubricants. Special high octane blending components
were developed which enhanced the quality of aircraft fuels and
increased the available quantities. Some of these components were
made available to the petroleum industry as a whole. Development of
new and improved fuels and lubricants, as well as increased produc-
tion were on the company’s 1943 program.

Shure Brothers, Chicago, Ill., developed new types of micro-
phones and headphones used by combat air crews. The change from
aluminum to hakelite in a hand-held set made for the Signal Corps
resulted in a saving of 73,000 pounds of aluminum in 1943. Another
development was an oxygen mask microphone for high altitude flying
to function in varying atmospheric pressures due to altitude and the
extremely low temperatures. An improved throat microphone also
was developed which increased intelligibility under violent air battle
conditions.

Simmonds Aerocessories, Inc., New York, with plants in Long
Island City, California and Vermont, devoted expanded facilities to
peak production of specialized aircraft and industrial equipment
developed under Simmonds patents., The Simmonds-Hobson auto-
matic engine control, Mark 40, had introduced Simmonds into the
power control field in 1942. This was followed 1n 1943 by the Mark
46, an advance over the 40. In addition to automatically regulating
the manifold pressure the new unit also provided automatic mixture
control for aircraft engines.

The Simmonds chronometric radiosonde, used in obtaining high
altitude weather data, differed from others. It used time measure-
ment in securing and transmitting all data, and was developed further
into an integrated chronometric radiosonde system including instru-
ment and ground equipment. The Simmonds-Benton aircraft power
plug, with its triple taper seal, interchangeable construction and other
exclusive design features was a mica plug. Simmonds ceramic plugs
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well as motor gasoline for military use, which accounted for 41 per cent
of its total gasoline manufacture. The 62,000 barrels a day which the
company produced for war use was made possible by the conversion
of much equipment which had been designed and constructed for
commercial grade gasolines. A great advance was made when the
thermofor catalytic cracking process, known as TCC, was put into
operation in the fall of 1943. Construction of TCC plants was speeded,
and each unit added substantially to the aviation grade fuels available
to United Nations’ air fleets. 'he entire construction program of 34
TCC cracking units was to be completed in June, 1944.

Not content with this advance in the methods of producing high
octane gasoline, Socony-Vacuum's research and laboratory staff of
over 700 devoted its efforts continually to new and better products in
the aviation field, as well as in other directions. Among the new
products for aircraft were an extrenie pressure low-temperature
grease, two extreme pressure low-temperature oils and a hydraulic
fluid. The grease—Aero Mobilgrease E.P. Lo-Hi—was designed for
heavily-loaded gear cases on aircraft and had operating characteristics
embracing temperatures from 67 degrees below to 300 above zero.
The low-temperature oils—Aerovac E.P. Gear Oil No. 1 and L..P.
Gear Oil No. 2—were of two different viscosities for gears requiring
or designed for oil lubrication. No. 1 was a high viscosity index oil
with a pour point at 55 degrees below zero. The minus range of
Number 2 was 30 degrees. The hydraulic fluid, Aero Mobilfluid
HFA, was designed to meet a specification calling for a product
operating at 75 degrees below zero. The Socony-Vacuum fluid sur-
passed this requirement and had a guaranteed pour point at 85 de-
grees. Many other products for specialized application were devel-
oped. In several instances the performance records provided by the
research and operational study carried on by the company was the
basis for Government specifications. Socony-Vacuum also produced
for aviation use 15 special products such as compass fluids, instru-
ment oils, gear oils and hydraulic fluids, as well as a large complement
of aircraft greases and a complete line of lubricating oils and fuels
to meet all Army and Navy requirements.

Another contribution of Socony-Vacuum was its share of the
Neches Butane Products Company plant at Port Neches, Tex. It
was the world’s largest contributor of petroleum butadiene for the
synthetic rubber program, and was designed to produce one-seventh
of the nation’s synthetic rubber needs. Socony-Vacuum, with four
other major oil companies, contributed to the operation of that plant
without management compensation.

Solar Aircraft Company, San Diego, Calif., designed and manu-
factured anti-monoxide exhaust systems and related aircraft parts
such as cowl wells, muffs and heat exchangers. A new product was
Solar welding flux, No. 16GH, first developed in Solar laboratories
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specifically for the specialized welding of stainless steel and similar
alloys in Solar’s own plants: and later used by many other war plants
as an aid to faster production. Solar Welding Flux required no
shellac and could be applied days before actual welding, sticking
despite frequent handling on assembly lines. It facilitated mass pro-
duction of stainless steel airplane parts. Another stimulus to efficient
welding was its freedom from toxic fumes.

Southern California Airparts. division of Jarvis Manufacturing
Company. Glendale, Calif., maintained a complete engineering and
research staff for the development, fabrication, and production of
aircraft tanks—hydraulic, fuel. oil and anti-icer. These standards
were tested and put in production. Aluminum and steel fabricated
and welded tanks were produced by the Division, which with expanded
plant space, increased production of bomb racks, empennages, baggage
doors, access doors, troop ship benches. wing tips. tanks of all kinds,
main eutrance doors, corrugations, supercharger mounts, map boxes
and many other sheet metal subassemblies.

Speedway Manufacturing Company, Cicero. 111, developed motors
and gearmotors ranging in output from one three thousandth to one
third of a horsepower, which were used on a variety of airborne
electronic devices.

Spencer & Morris, Los Angeles, Calif., specialists in application
of overhead materials handling equipment for ships and aircraft.
contributed to the production speed of both, due to the organization’s
capacity to cope with problems as related to production layout.
Among major achievements were the first mass production aircraft
equipment installed at Consolidated Vultee's Downey, Calif. plant;
with its overhead production line; similar equipment at Lockheed’s
two main Burbank plants, a completely revolutionary production line
at Avion, Inc, Los Angeles plant; and such outstanding projects as
the (iyro IFloat test stand which tested an airplane engine without
rigid connection.

Sperry Gyroscope Company, Brooklyn, N. Y., developed its auto-
matic gyropilot to a state of perfection where, linked to the mechanism
of the bombsight, it took the place of the human pilot at the controls
for 20 seconds before bombs were released in order to assure greater
accuracy in American precision bombing attacks on enemy targets.
The precision with which our bombers hurled explosives squarely into
Berlin’s war plants during the first daylight raids over that city in
March, 1944, so puzzled the Germans that they credited it to a new
secret weapon. They were partly right. It was secret, and some of it
was new ; although the Sperry aircraft gyropilot was in general use
on big planes, both combat and transport, long before the outbreak
of the war. It contributed much to crew and passenger comfort during
long flights through rough and stormy weather. It provided steadier
gun platforms for the defending gunners on our bombers, aided in
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The spinning. therefore rigid, gyroscope provided a fixed point of
reference around which the plane itself moved. The gyroscope set in
the correct position to maintain a desired course for the plane. and
then connected with the electrical apparatus that picked up, amplified,
and instantaneously and automatically rectified even the most minute
deviation from the course, provided the fundamentals of the automatic
gyropilot.

The latest Sperry gyropilot employed two gyroscopes, each with
a rotor weighing 32 ounces. \When in operation, both were kept
spinning at 24,000 r.p.m. by electronically controlled mechanisms.
That gave greater stability to the point of reference and therefore more
accuracy than ever before. One of the two gyroscopes was positioned
on a vertical axis that tended constantly to point toward the center of
the earth, and through connections with the elevator and ailerons,
controlled the roll and pitch of the plane. The second gyroscope was
positioned so that its axis tended constantly to point toward the hori-
zon, and through connections with the rudder it controlled the yawing
motion of the plane. So sensitive was the electronic pickup system
that it could keep within less than one degree of the desired course on
all three flight'axes at the same time. Moreover, it not only would
sense how far off the course the plane had been going, it also would
tell how fast the plane was being taken off course, and also how fast
the rate of movement was changing. The gyropilot then would take
all those rates of change into account and then swing the controls to
counteract all off-course motion so swiftly that the plane was snapped
back on the true course instantly ; so quickly that from a practical view-
_point it had not swerved at all. _

With the sensitive gyropilot capable of maintaining absolutely true
course control, which human beings could not do, the next step in
precision bombing was to link the gyropilot with the bombsight. The
bombardier, who took over the plane's operation before it went into the
bomb run, sighted his target. The critical instant arrived. The signal
went out. The pilot took his hands off the controls. The automatic
gyropilot took over. For the next 2o crucial seconds, the gyropilot
alone held the plane on the exact course it must fly if, according to
the sighting by the bombardier, the bombs were to plunge into the
target miles below.

Sperry Gyroscope Company's technical development in aircraft
instruments could not be disclosed in detail. It was largely concerned
with new types of all-electric aircraft instruments and gyropilots.
The electrically driven instruments used whatever power supply was
available, and were intended to be definitely superior to air driven
instruments under all operating conditions. Electric drive was applied
to the Sperry gyro-horizon and directional gyro indicators, as well as
the gyropilot. A new development was the Sperry-M.I.T. detonation
detector-equipment worked out in collaboration with the Massachu-
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setts Institute of Technology, in cooperation with the Bureau of Aero-
nautics of the Navy, National Advisory Committee for Aeronautics
and Wright Aeronautical Corporation.

The detonation detector made it possible for a pilot to regulate the
fuel mixture to a point where the most efficient operation was obtained
without danger to the engine from mechanical stresses set up by high
pressures and high temperatures associated with detonation (change
of rate in fuel combustion). In an ordinary automobile engine, detona-

“ tion conditions could be detected by the usual knock, but in an aircraft
engine, because of the high noise level, this was not always possible.
IZarly experiments in detonation detection involved an actual measure-
ment of the pressure in the combustion chamber of an aircraft engine,
but later investigation showed that detonation could be detected by
observing changes in the frequency of the mechanical vibrations trans-
mitted through the cylinder wall. A pickup unit similar to a magnetic
telephone receiver was attached to the cylinder wall and connected
through an amplifier with a neon light indicator on the instrument
board, which flashed a warning when detonation conditions occurred.

Control of detonation not only contributed to lowered engine
maintenance costs and repair time, but also guarded against engine
failure in flight and permitted attainment of the highest safe level of
fuel economy. With the wartime stress on very long flights, both in
air combat and in transport flying, fuel economy was extremely im-
portant. Auxiliary gas tanks which could be dropped when empty
helped, but it still was essential that the engine itself be adjusted to
attain the greatest possible economy in fuel consumption. Detonation
detector equipment could be installed in virtually any type of aircraft
or on aircraft engine test stands. It was compact and required little
power supply.

Sperry Products, Inc., Hoboken, N. J., produced an exactor
hydraulic control which was a simple one pipe hydraulic control
system reproducing identical motion without backlash or time lag.
It made possible the application of force from a remote station to
move or position accurately devices such as carburetors, valves and
governors.

Spriesch Tool and Manufacturing Company, Inc., Buffalo, N. Y.,
was in production on automatic bomb releases and shackles ; and at the
same time was specializing in helping other manufacturers reduce the
number of parts in assemblies and effect other production speed-up
changes.

Standard Aircraft Products, Dayton, O., was at peak production on
aircraft lighting equipment, control valves and precision instruments
for all types of planes. Standard’s FAZ pressure control valve main-
tained positive pressure in aircraft fuel systems under all flight condi-
tions. Its mechanism included a safety release in case excessive
pressure was generated in the fuel tank. It also compensated for
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vacuum release. At ground level the valve permitted free venting, and
at altitude the valve closed. As the plane gained or lost altitude, the
valve automatically increased or decreased restriction in the vent line,
thereby maintaining proper working pressure. Standard’s moisture-
proof aircraft lighting fixtures formed another successful development.

Standard Oil Company of California, San Francisco, continued to
stress maximum production of high octane aviation gasoline for the
armed forces, air lines and aircraft plants. One large refinery was de-
voted solely to aviation gasoline, as well as a large portion of the
facilities of two other refineries. A toluene plant was completed and
put in operation. Standard also increased production of servo liquids
for aircraft hydraulic auxiliaries, and expanded research in all phases
of operations, with emphasis on air force operations in Arctic regions.
This resulted in development of an efficient cold weather starting
fluid for use in internal combustion engines.

Summerill Tubing Co., Bridgeport, Pa., developed a record num-
ber of new designs of tubing, and more than half of its full capacity
peak production was for aircraft. Facilities were expanded to supply
greater quantities of aircraft tapered and formed tubes; and a special
department was established to assist in engineering, designing and
managing production of many special finished and semi-finished parts.
The Summerill handbook, Aircraft Tubing Data, first published in
1041, was revised and kept up to date. New warplane tubing included
rounds, streamlines, squares and ovals. Special shapes and tapered
tubes for structural parts were produced for airframes, engine mounts,
landing gears and control parts. The tubing sizes ranged from tubing
for hypodermic needles to special heavy wall tubes for fuel injection
and hydraulic controls to withstand pressures up to 150,000 1bs.

The Superior Tube Company, Norristown, Pa., continued pro-
duction in large quantities of finished aircraft engine push rods pro-
duced out of selected alloy steel. This increased production was made
possible by a new department for the exclusive manufacture of these
rods. Production of tubing for aircraft instruments, aircraft spark
plugs, oil lines, hydraulic lines, and airframe tubing was also con-
tinued on a scale very much above any previous year. An outstanding
contribution to the war effort was the further development of sub-
stitutes for seamless tubing, the principal type being the Weldrawn,
a trademarked product.

The Surface Combustion Division of General Properties, Inc.,
Toledo, O., producers of gas fired heat treating equipment developed
radiant tube firing, a method widely used by producers of metals
and insuring close temperature controls over any predetermined
range with precise atmospheric control. Great strides were made in
the processing of glass for special shape dials, and as a result wider
applications were introduced. Along with heat treatment of glass
and metals the S.C. Engineers developed an eminently successful
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combustion type heater for cockpit heating, gunbreach heating and
wing de-icing. The heater was produced in a wide range of sizes.
Successful tests were completed in both aircraft and pressure cham-
bers, with perfect performance in aircraft at 33,000 feet altitude.

Switlik Parachute Company, Trenton, N. J., was at peak produc-
tion on seven different types of parachutes for the air forces, besides
supplying parts so that riggers could keep the chutes in repair during
operations in all theaters.

The Switlik safety chute had many decided advantages, including
simplicity of operation, low costs of maintenance, compactness, light
weight, quick and positive opening and low rate of descent. It was
designed to withstand a drop test load of 800 pounds. All materials
used in its construction exceeded the requirements established for
parachutes by the Government.

The nylon used in the canopy was especially woven for parachutes,
having a high tensile and tear strength. Suspension lines were made of
pure silk, having an outer casing and an inner core, which provided a
soft, kinkless cord with a tensile strength in excess of 430 pounds.
The harness webbing was made of pure purged linen, and had a ten-
sile strength exceeding 3,000 pounds, yet it was soit and pliable. All
forged hardware was of chrome nickel steel, heavily plated with cad-
mium. The cotton duck used was of high strength and was water
repellent.

Realizing years before the start of the present conflict, that this
country should not be entirely dependent upon Japan for parachute
silk, Stanley Switlik immediately started collaborating with silk proc-
essors in the country, impressing upon them the necessity for a substi-
tute for silk in parachutes. IHe was highly instrumental in having
those processors produce nylon fabric, of a texture and weave that was
highly efficient and comparable to all tests formerly attained by natural
silk, with the result that all parachutes were being made of nylon
fabric in 1944.

Forseeing, too, the necessity for training parachute troops as far
hack as 1934, Mr. Switlik experimented with and built the first jump-
ing tower in the yard of his home. Such towers later were used
for training paratroopers.

Taylor-Winfield Corporation, Warren, O., continued its research
and development in the field of aluminum welding, and introduced
a complete new line of Hi-Wave capacitor discharge stored energy
welders. The new Hi-Wave welders featured a dual pressure bellows
airlock for improved aluminum welding. In the new models oper-
ating controls were located in a compartment on the welder proper
convenient to the operator. A considerable number of Hi-Wave stored
energy roll spot welders, wherein the spots were made between the
periphery of two welding wheels, established enviable production
records at speeds up to 300 spots a minute. The Taylor-Winfield

l\
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Corporation also introduced a complete line of hydraulic operated pre-
cision flash-butt welders, designed in a wide range of sizes. They
proved particularly practical for welding tubing to forgings for struts
and braces and other similar work, and were satisfactory for welding
either cold rolled steel or alloys. A welder especially adapted for
upsetting work aiso was introduced. Plans were made for several
other new machines. Special resistance welders were designed and
built for welding operations on war products such as shells, cartridge
cases, bombs, mines and flares.

The Texas Company. New York. devoted most of its research
and production facilities to the war effort. Most of the 100 octane
aviation gasoline used by the Allied air forces was made by the alkyla-
tion process, and Texaco played an important part in its development.
-\dditional methods of making aviation gasoline, including catalytic
cracking. were used to meet the tremendous demands of war. New
types of fuels were continually being developed for future engines.
The Navy was supplied with lubricating oil and especially aircraft
engine oils by the Texas Company. as were many domestic air lines.
Large amounts of these oils were also furnished to the fighting fronts
and to training schools here at home. The most significant develop-
ment in aircraft greases was Texaco Low-Temp grease 100, for opera-
tion at temperatures down to 100 degrees below zero. Control bear-
Ings, actuating mechanisms and countless other parts on military
aircraft exposed to extremely low temperatures formerly would not
operate under such conditions. This problem was solved by a series of
low temperature greases of which Low-Temp grease 100 was out-
standing. Those products also were developed for use in other air
force equipment such as cameras and bombsights. There was a Texaco
grease available or under development for every part and accessory
on Army, N avy or commercial aircraft. A special hydraulic oil operat-
ing at extremely low temperatures was made available to builders of
military aircraft.

_ The Thompson Grinder Company, Springfield. O.. was in produc-
ton on hydraulic surface grinders capable of maintaining present day
production schedules without sacrificing precision. Many noteworthy
improvements were made on the standard line of machines, such as -
improved spindle construction, automatic down feed with spark out
control which permitted one operator to produce repetitive parts from
more than one machine at a time. A special machine was developed
to grind channel sections in master rods and articulated rods, remov-
ing the tool marks produced by the previous milling operations, thus
reducing the time required for polishing to an absolute minimum. The
travel of the grinding wheel head was confined in such a way that it
was only necessary to gauge the rod at one point and the entire shape
was to the desired dimension well within the required tolerances.

Thompson Products, Inc., Cleveland, O., the company’s west coast
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plant in Bell, Calif., and its Defense Plant Corporation subsidiary in
Euclid, O., were awarded the Army-Navy “E” in 1943 for the produc-
tion of over a thousand different aviation parts and accessories. A
considerable portion of this output was sodium-cooled aircraft engine
valves. The company’s aircraft accessories division greatly expanded
deliveries of engine fuel pumps, fuel booster pumps, fuel selector cocks,
and a quick-disconnect coupling that was installed on fuel, cooling
fluid, oil and hydraulic lines. This coupling speeded up and simplified
the servicing of aircraft in the field. Among the newer developments
of the company was an improved oil filter scheduled for large-scale
production.

W. Harris Thurston, Inc., New York, manufactured a complete
line of aircraft tapes and fabrics including balloon and glider fabrics,
utility cloths, lightweight cloths and other cloths to Army and Navy
specifications.

Tinnerman Products, Inc., Cleveland, O., expanded its line of
speed nuts and speed clips until it embraced over 1,500 shapes and
sizes. New developments for aircraft assembly included new designs
of the flat type, new tubular speed clips, cable clips, a full line of
anchor type speed nuts, angle bracket speed nuts, conduit clamps.
harness clamps, pulley brackets, junction box clips and special speed
nuts and speed clips for plywood and plexiglas assemblies. Most
important features of the new Tinnerman developments were big
weight savings and marked reductions in assembly time. In some
cases these savings ran as high as 8o per cent.

Titeflex, Inc., Newark, N. J., continued to manufacture a complete
line of radio, ignition, and power shielding equipment and accessories
for the aircraft industry. In addition to its principal product in this
field, the Titeflex radio shielded ignition harness, the company also
produced radio shielded spark plug elbows, shielding conduit and
fittings, filter units, wiring manifolds, and terminal and junction
boxes. Titeflex also supplied its well known pressure tubing for fuel
and oil lines, instrument lines, and hydraulically controlled devices.
Titeflex developed for the aircraft industry the Titeflex Unimold spark
plug lead, an ignition lead which combined the feature of detacha-
bility and integrally molded construction. Another development was
Titeflex Aerocon conduit, an improved type of ignition shielding
conduit. Titeflex radio shielded ignition harnesses were standard
equipment on war planes.

The Tomkins-Johnson Company, Jackson, Mich., produced its
T-J Rivitor—an automatic air powered riveting machine to speed up
this highly essential operation in mass production of aircraft which
required rivets by the tens of thousands in every combat plane. The
T-J Rivitor was in widespread use because its automatic feed and
setting mechanism speeded up flush riveting. Pressure for riveting
was supplied by a cylinder of compressed air, applied and stepped
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and rivet jaw construction. It was available in throat depths ranging
from ¢” to 36”.

Tube Turns, Inc., Louisville, Ky., manufactured forged steel
cylinder barrels, forged aluminum pistons, steel landing gear pistons,
and numerous forgings for liquid cooled engines. The g-inch up-
setters, largest ever made, reduced spoilage of barrels and allowed all
forging impressions to be encased in the machine. This permitted
full use of the upsetter's great rigidity without spreading or opening
of dies. The result was a forging of unusually close grain structure
and desired physical properties. Another Tube Turns development
was an improved method of forging aircraft pistons on the mechanical
press as well as on upsetters. Because of its pioneering experience
in difficult forging processes, Tube Turns was one of the companies
selected to set up special plants for making forged aluminum cylinder
heads for aircooled engines. Taking over the State FFair Ground
buildings the Tube Turns engineers planned and equipped a complete
plant for using a forging technique of their own development, and
were ready for production of heads within six months. Included was
a casting plant for alloying and cogging the forging stock. The use
of 8- and g-inch upsetters in producing forged aluminum cylinder
heads under the process developed by Tube Turns enabled the company
to maintain high standards of uniformity on this large and difficult
forging. Newest of the Tube Turns forgings was an aluminum fin
section to slip over the steel cylinder barrels of aircooled engines.

. Union Aircraft Products Corporation, New York, manufactured
junction boxes and conduit fittings, particularly ferrules, collars, cou-
plings, elbows, nuts and adapters, and also expanded its line, resulting
in t.he introduction of its products into the radio field. It introduced
Uniprime finish in junction boxes ; a unique process removing all high
gloss spots imparted to the metal in the process of drawing, and leav-
Ing it with a uniform semi-glossy surface, attractive both inside and
outside the junction box. It had no chemical action on either electri-
C?l equipment or applied paint, and as manufacturers could use a
single coating of paint, it represented a substantial saving in money,
labor and time.

_ United Aircraft Products, Inc., Dayton, O., produced an increas-
g number of their diffusion oil coolers noted for non-congealing,
maximum cooling and quick warm-up qualities. They also developed
a jacketless oil cooler saving weight and space and having inherent
surge protection. An improved oil dilution solenoid valve, consisting
of a resilient composition seal on the valve face which assured a perfect
seal at all times, became standard Air Forces equipment. The com-
P_any_also produced oil temperature regulators, fuel pumps and units,
oil dilution solenoids, fuel strainers, Y drain valves, fuel cocks, dial
and handles and miscellaneous other parts for aircraft and combat
vehicle fuel and oil systems, also hydraulic landing gear struts, tail
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miles of tubing a week. Low pressure molding of plastic parts for use
on aircraft was started on a large scale. The engineering and research
laboratories of the corporation were active in the field of low pressure
plastic moulding, and several interesting war products were developed.

Utica Drop Forge & Tool Corporation, Utica, N. Y., developed
and manufactured a complete line of pliers and adjustable wrenches
for use in aircraft manufacturing.

Victor Metal Products Corporation, Brooklyn, N. Y., developed
an aircraft defroster fabricated from cellulose acetate butyrate and
molded to shape as a substitute for aluminum, which resulted in a
saving of two-thirds of the weight and 60 per cent of the cost. Another
development was ammunition rollers, with tremendous savings in
manhours and costs over former aluminum die castings.

Vinco Corporation, Detroit, Mich., developed and produced in
increasingly large quantities fixed limit gages for precision work with
tolerances as small as a millionth of an inch. One of the impor-
tant Vinco developments was equipment to check the exactness
of the involute curve or profile, in order to obtain closer tolerances.
Other Vinco checking devices included wheel dressers for dressing
abrasive grinding wheels to shapes ranging from the simplest to
the most intricate ; gear rolling fixtures for checking the pitch diame-
ter eccentricity and backlash of part gears; indexing fixtures to index
a part in a grinder so that any number of teeth could be ground and
spaced accurately. '

Waldes Koh-I-Noor, Inc., Long Island City, New York, de-
veloped the Waldes Truarc retaining ring, NAS-50 internal and
NAS-51 external rings, as retainers in place of shoulders, nuts and
threaded collars, to position bearings, bushings, shafts and pins. to
take high axial loads in place of shoulders, and to save weight, as-
sembly time and machining costs. The ring was made of high grade
spring steel and heat-treated to about Rockwell C 50. It was tempered
from its middle section to its free ends, and was provided with
apertured lugs or ears at its free ends to facilitate handling in assem-
blies and disassemblies with special pliers.

The Weatherhead Company, Cleveland, O., was in peak pro-
duction on aircraft tube and pipe fittings, drain and shutoff cocks, and
flexible hose assemblies. Expansion of facilities kept pace with the ex-
panding Air Forces program, and the Cleveland, and Columbia City,
Ind., plants were devoting about 50 per cent of their facilities to
manufacture of fittings and hydraulic cylinders for actuating bomb
bay doors, wing flaps and retracting landing gear. The Glendale,
Calif., plant was entirely occupied with development and manufacture
of fittings and special hydraulic equipment for aircraft. The plant at
St. Thomas, Ont., maintained its position as the largest supplier of
fittings and hose assemblies to the Dominion’s aircraft industries.
Weatherhead engineers were active in research for the Air Forces
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winterization program, in development of specialized valves and
swivel joints to replace hose assemblies on high pressure systems.

A new hose end-fitting, known as the Q-A (quick-attachable)
fitting, was perfected and introduced for use on medium pressure and
medium-high pressure AN-H-6A hose lines. It could be assembled
or disassembled easily from hose installations without special tools.
By virtue of its expanded collet construction, it could be re-used. It
also could be tightened further after original installation, a feature
found extremely useful in combating cold-flow leakage in 65 degrees
svnthetic hose material.

Weber Showcase & Fixture Company, Los Angeles. Calif., con-
verted its facilities for metal, wood and glass manufacturing to meet
the varied production demands of aircraft manufacturers. Many
special pieces of equipment were developed to meet the aviation in-
dustry’s unusual construction needs. One outstanding contribution
to increased output for outside production was “Old Ironsides -—the
world’s largest hydraulic press. This 1,100 ton modern giant accom-
plished wonders in speeding production on die-stamp auxiliary tanks
and leading edge wing assemblies as well as other unusual pieces of
equipment. Another Weber time saving device was the profiler plan-
ner. With that machine, jobs that formerly required six hours of
hand planning are completed by six simple mechanical operations in
40 minutes. \When the huge new P-38 expansion program was
Planned, officials of Lockheed Aircraft Corporation and officers of
the Army Air Forces made a thorough study of subcontracting facili-
ties and then chose the Weber company to fabricate leading edge wing
assemblies.

The \Wellman Bronze and Aluminum Company, Cleveland, O.,
Operated at full capacity two large plants devoted to the production
of castings. In the older plant were produced castings of heat-treated
aluminum, bronze and brass alloys and numerous types of bronzes. In
the newer plant operations were confined to patterns and magnesium
Castings. Among the firm’s products were cast magnesium generator
housings and aircrait landing wheels, cast aluminum pneumatic tool
housing and Dowmetal pneumatic tool handles.

Western Electric Company, New York, reported that 27 per cent
of its output was radio equipment for aircraft. The principal Western
Electric aircraft devices were airborne radio command sets, micro-
phones, headsets, ground transmitters, special navigational equipment,
bombing devices, fire control devices, and other items on the secret
list. The command set was light, compact, dependable under extremes
of temperatures and able to withstand rough usage. The command
set was a specialized radio telephone which permitted intercommuni-
cation between plane and plane, and plane and ground. Although
command sets were originally in the medium frequency range, devel-
opments indicated multichannel high frequency apparatus. Western
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Electric planned advanced models in 1914 to supersede the older types.

Headsets and microphones also were items of first importance in
Western’s war plants in 1943. The throat mike which, because of its
quality of excluding extraneous noises while transmitting the speaker’s
voice sounds, found wide application not only in aircraft but in the
tank forces and even in noisy areas in industrial plants, was continued
in production, although recent Bell Laboratories developments
promised to supersede it. One of these, an improved tvpe of lip
microphone, was accepted by the Navy and Marine Corps, and was
in production. .

Westinghouse Electric and Manufacturing Company, Pittsburgh.
Pa., increased its output of aircraft accessories, such as aircraft
generators, voltage regulators, relay switches, anuneters, voltmeters,
voltammeters, lighting apparatus, Rectox’ engine starters, Micarta
pulleys, molded and laminated Micarta parts, radio receivers and
transmitters, and other equipment for planes and plane plants.

The S. S. White Dental Mfg. Company. Industrial Division, New
York, produced an extensive line of flexible shafts for aircraft use.
White engineers were cooperating with the industry in developing
applications to power drive or remote control problems.

White-Rodgers T-lectric Company, St. [.ouis, Mo., manufacturers
of temperature and pressure controls for heating, refrigeration
and air conditioning, developed a line of automatic modulation equip-
ment for control of engine cowl flaps, both air and liquid-cooled, oil
cooler shutters or flaps, cabin temperature, both supercharged and
normal, and carburetor air temperature. Equipment included Servo
motors and motorized modulating temperature controls incorporating
the White-Rodgers solid-liquid charged element which was designed
to operate at temperatures from go degrees below to 6oo degrees above
zero without distortion of calibration or range due to changes in alti-
tude or ambient temperature. Among other aircraft control develop-
ments, White-Rodgers perfected a differential pressure control for use
in conjunction with motorized modulating control units operating oil
.cooler flaps or shutters. Plant personnel and facilities were expanded
m 1943.

Wickes DBrothers, Saginaw, Mich., extended their line to include
a number of new types of machine tools for turning aircraft crank-
shafts and camshafts. These machines were engineered to combine
more operations into one machine, thereby giving increased production
per machine. Machines included single spindle multiple crankpin
turning lathes for cheeking, turning and filleting all crankpins simul-
taneously on large aircraft and Diesel type multiple-throw crankshafts,
contour turning equipment for turning the outside contour of all
crankarms simultaneously on aircraft type crankshafts requiring com-
plete machining and camshaft turning lathes for turning all cams
simultaneously on camshafts. All machines for aircraft were made
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DIRECTORY

DIRECTORY OF AIRCRAFT
AND AIRCRAFT ENGINE
MANUFACTURERS

MANUFACTURERS
OF AIRCRAFT

AIRPLANES

AERONCA AIRCRAFT CORP.,

Municipal Airport, Middletown, O.
PersonNEL: C. 1. Friedlander, Pres.; E.
Sutherland, V. Pres.; J. W. Friedlander, V.
Pres. & Gen. Mgr.; E. H. Wideman, V. Pres.
& Pur, Dir.; A. H. Helmers, Secy. & Treas.;
E. P. Kennedy, Prod. Mgr.; P. E. {inzie, Pers,
Dir.; B. L. Hinds, Pub. Dir. & Adv. Mgr.;
W. D. Hall, Chief Engr.; E. R. Burn, Dir.
Engrg. & Research.

ANDOVER KENT AVIATION CORP.,
Allen Ave., New Brunswick, N. J.
PERSONNEL: J. J. Brooks, Pres.; W. L. Smith.
V. Pres. & Gen. Mgr.; I. V. Schaefer, Secy. &
Treas.; R. R. Vineyard, Prod. Mgr.; J. F.
Monroe, Pur. Dir.; E. E, Swarthout, Pers. Dir.;

L. N. Smithline, Chief Engr.

ATLANTIC DIESEL CORP.,

401 Codwise Ave., New Brunswick, N. J.
PERSONNEL: J. S. Johnson, Pres.; Q. S. Cabot,
V. Pres.; J. E. Pakenham, Prod. Mgr.; R. F.
Sturgis, Sales Mgr.; F. Mather, Pur. Dir.;
Ip F. Rowe, Pers. Dir.; W. A. Johns, Chief

ngr.

BEECH AIRCRAFT CORP., Wichita, Kans.
PERSONNEL: W. H. Beech, Pres.; R. K. Beech,
V. Pres. & Pur. Dir.; J. P. Gaty, V. Pres. &
Gen. Mgr.; T. A, Wells, V. Pres. gChief Engr.;
O. A. Beech, Secy. & Treas.; H. D. MacKinnon,
Jr., Prod. Megr.;"W. M. Bashaw, Outside Prod.
Mgr.; C. B. Wootten, Sales Mgr.; W. E. Bla-
zier, Pers. Dir.; W. H, McDaniel, Pub. Dir. &
Adv. Mgr.

BELL AIRCRAFT CORP.,
P 2050 Elmwood Ave., Buffalo 7, N. Y.
CERSONNEL: L. D. Bell, Pres. & Gen. Mgr.;
- L. Beard, V. Pres. & Exec. Asst. to Pres.;
R. P. Whitman, First V. Pres. & Gen. Mer.,
Niagara Falls Div.; O. L. Woodson, V. Pres. &
Gen. Mgr., Georgia Div.; H. E. Collins, V.
Pres. & Asst. Mgr., Georgia Div.; D. G. For-
man, Exec. Asst. to the Pres.; L. P, Sperry,
Treas.; J. Berry, Jr., Compt.; S. E. PRitzgerald,
Pub. Rel. Dir.; H. H. Johnson, Adv. Mgr.;
A. W, Sawyer, Gen. Counsel,

BELLANCA AIRCRAFT CORP.,

New Castle, Del. .
PersoNNEL: J. H. Jouett, Pres.; L. C. Milburn,
V. Pres. & Gen. Mgr.; H. L. Thompson, Secy.,
Sales Mgr. & Adv. Mgr.; S. S. Arsht, Treas.;
R. F. Wright, Pur. Dir.; I. H. Brinton, Pers.
Dir.; W. P. Searfoss, Pub. Dir.; A. F. Haiduck,
Chief Engr.

BOEING AIRCRAFT CO., Seattle, Wash.

PERSONNEL: C. L. Egtvedt, Ch.; P. G. Johnson,
Pres.; H. O. West, V. Pres.-Prod.; W. E. Beall,
V. Pres.-Engrg.; J. P. Murray, V. Pres.

Wash. Rep.; F. P. Laudan, V. Pres. & Renton
Div. Mgr.; H. E. Bowman, Secy. & Treas.;
F. B. Collins, Sales Mgr.; F. D. Weaver, Pers.
Megr.; H. Mansfield, Pub. Rel. Mgr.; C. M.
Cleveland, Adv. Mgr.; C. E. French, Ind. Rel.
Mer.; C. B. Gracey, Material Mgr.; E. C.
‘Wells, Chief Engr.

Wichita Div., Wichita, Kans.
PERSONNEL: P. . Johnson, Pres.; J. E.
Schaefer, V. Pres. & Gen. Mgr.; C. Barron,
Asst. Secy. & Asst. Treas,; H. Olson, Prod.
Mgr.; L. G. Sinning, Pur. Dir.; G. Trombold,
Pers. Dir.; G. L. Findlay, Pub. Dir.; H. Zipp,
Chief Engr.

BREWSTER AERONAUTICAL CORP.,
Northern Blvd. & 35th St., Long Island
City, N. Y.
PersonNNEL: H. J. Kaiser, Pres.; Z. Soucek,
V. Pres., Sales Mgr., Pub. Dir. & Adv. Mgr.;
P. Lockwood, Secy.; A. B. Cipriani, Controller;
J. A. Mitchell, Gen. Mgr.-Prod.; E. J. O’'Don-
nell, Service Dir.; R. A. Cone, Dir. Labor Rel.;
F. Lord, Pur. Dir.; G. J. Glehan, Pers. Dir.;
G. W. Hardman, Chief Engr.; H. O. Fallon,
Ind. Rel. Dir.; G. Luburg, Factory Mgr., Long
Island City, N. Y., Div.; C. Santore, Factory
Magr., Johnsville, Pa., Div.

CESSNA AIRCRAFT CO.,

5800 Franklin Rd., Wichita, Kans.
PERSONNEL: D, L. Wallace, Pres. & Gen. Magr.;
D. S. Wallace, Exec. V. Pres. & Treas.; F.
Boettger, Secy. & Controller; D. Roskam, Prod.
Mger.; D. Flower, Sales Mgr.; E. Wooley, Pur.
Dir.; M. E. Russ, Pers, Dir.; D. Valentine,
%dv. Mgr. & Dir. Pub, Rel.; T. Salter, Chief

ngr.

COMMONWEALTH AIRCRAFT, INC,,
Fairfax Airport, Kansas City 17, Kans.

PERSONNEL: R, Voyes, Pres.; W. W. Moss,
Secy.; J. E. Vigus, Asst. Treas.; J. Farkas, Gen.
Mgr. & Pactory Mgr.; R. I. Hale, Prod. Mgr.;
G. S. Hancock, Jr., Sales Mgr.; M. M. Joffee,
Pur. Dir.; Bezner, Pers. Dir.; C. E. Row-
land, Chief Engr.
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CONSOLIDATED VULTEE AIRCRAFT

CORP., San Diego, Calif.
PersoNNEL: T. M. Girdler, Ch. of Board; H.
Woodhead, Pres.; R. H. Fleet, Consultant;
E. N. Gott, A. H. Schaad, D. G. Fleet, Assts. to
Pres.; I. M. Laddon, Exec. V. Pres.; C. T.
Leigh, V. Pres.; C. W. Perelle, V. Pres.-Mfg.;
F. A. Gallery, V. Pres.-Finance; W. M. Shana-
han, Secy. & Treas.; V. Schorlemmer, Con-
troller; F. A. Lauerman, Ind. Rel. Dir.; F. A,
Learman, Gen. Sales Mgr.; A, W, Larsen, Pur.
Dir.; A. J. Foristall, Pub. Rel.; H. A. Sutton,
Engrg. Dir.

CULVER AIRCRAFT CORP.,

600 E. 35th St.,, Wichita 1, Kans.
PersonNEeL: C. G, Yankey, Pres.; W. H. Beech,
H. S. Kingsley, V. Pres.; T. B. Woodbury,
V. Pres. & Gen. Mgr.; A. W. Mooney,
V. Pres. & Chief Designer; V. M. Laing,
Secy.; F. M. Farrell, Treas.; W. W. Taylor,
Sales Mgr.; R. C. Faris, Pur. Dir.; J. W.
Stephens, Pers. Dir.,

CURTISS-WRIGHT CORP.,

30 Rockefeller Plaza, New York 20, N.Y.
PersonnNer: G. W. Vaughan, Pres.; G. M.
Williams, Sr. V. Pres.; R. J. Lindquist, J. A.
B. Smith, M. B. Gordon, B. 8. Wnght, F. H.
Harrison, E. J. Harrington, C. W. France, R. L.
LEarle, C. W. Loos, W. F. Goulding, S. D. Irwin,
C. I. Morton, V. Pres.; E. S. Cramer, Secy. &
Treas.; W. V. C. Auser, Pers. Dir.; I. Willis,
Ind, Rel. Dir.; H. E, Lawrence, Pub. Rel. Dir.;
M. E. Nevils, Pub. Dir.

Buffalo Plants
PersoNNEL: B. S. Wright, V. Pres.; J. P. Healy,
Treas.; W. Davey, Gen. Mgr.; E. J. Ducayet,
Contracts Mgr.; L. W. Smead, Pur, Dir.,;
F. N. Farrar, Jr., Pers. Dir.; C. H. Augspurger,
Pub. Dir. & Adv. Mgr.; G. A. Page, Jr., Acting
Chief Engr.; E. F. Drollinger, Factory Mgr.,
Plant 1; A. . Wieland, Factory Mgr., Plant 2.

St. Louis, Mo., Plant

PrrsoNNEL: C. W. France, V. Pres, & Gen.
Mgr.; W. E. Nickey, Asst. Gen. Mgr.; T. E.
Killeen, Jr., Asst, Gen. Mgr. for Pers. & Ind.
Rel.; J. N. Foster, Factory Mgr.; E. A. Warren,
Contracts Mgr.; W. M. Reynolds, Controller &
Asst. Treas.; O. L. Allman, Pers. Mgr.; W. J
Moulder, Quality Mgr.; R. N. Swanson, Public
}8:' Internal Relations Mgr.; W. L., Wells, Chief
ngr,

DOUGLAS AIRCRAFT CO., 3000 Ocean
Park Blvd., Santa Monica, Calif.
PrrsoNnNEL: D. W. Douglas, Pres.; C. A. Cover,
Exec. V. Pres.; F, W. Conant, V. Pres.-Mfg.;
A E. Ra){mond, V. Pres.-Engr.; J. M. Rogers,
V. Pres.-8ales; R. V. Hunt, V. Pres.-Compt.;
:l C. McMahon, Exec. Secy.; H. P. Grube,
Treas.; H. W. Elliott, Gen. Counsel; A. M.
Rochlen, Dir. Ind. & Pub. Rel.; S. O. Porter,
Dir. Pers.; J. E. Davis, Dir. Plant Protec-
tion; D. J. Bosio, Dir. Materiel; H. E. Guerin,
Factory Mgr.; A. C. Miller, Factory Supt.;

E. F. Burton, Chief Engr.

El Segt'x‘ndo Plant
})E}SOEN'EL:l T. Ii: Springer, Factory Mgr.;
.. F. Brizzolara, Factory Supt.: E. H. ine-
mann, Chief Engr. rv Supt.; E. H. Heine

Long Beach Plant
PERSONNEL: G. A. Huggins, Pactory Mgr.; J.
%xmpson, Factory Supt.; F. W. Herman, Chief
Engr.

Tulsa Plant

PeErsonNEL: H. O. Williams, Factory Mar.; H
Ives, Factory Supt.; D. Dunlap, Eng}:'g. l\%[rg;". '

*W. Viner, V. Pres.;

EASTERN AIRCRAFT DIVISION, GENERAL

MOTORS CORP., BloomS§eld, N. J.
PersonseL: A, L. Hopkins, Plant Mgr.; A, J.
MaCutchan, Pers. Dir.; J. H. Clark. Dir. Pur.:
C. H. Trov, Dir. Praod. & Mat. Control; R. A,
Dey, Dir. Pub. Rel.; R. D. Winkelmeyer, Chief
Product Engr.

1016 W, Edgar Rd., Linden, N. J.
PersoNneEL: L. C. Goad, Gen. Mgr.; W. G.
Kileen, Div. Compt.; R. E. Waldo, Pers. Dir.;
J. N. Bird, Pub. Dir.; A. Wescott, Parts &
Service Mgr.

ENGII‘LEERIN(? & RESEARCH CORP., River-
ale, .

PrrsonnNeL: L. A, Wells, Pres,; M. W, King.
V. Pres. & Secy.; W. G. Carroll, Treas.; J. N.
Dean, Gen. Mar.; E. P. Scully, Pur. Agt.; J. E.
Richardson, Pers. Dir.; P. C. Wright, Pub.
Dir.; F. E. Weick, Chief Engr.

FAIRCHILD ENGINE & AIRPLANE CORP.,

30 Rockefeller Plaza, New York, N. Y.
PERsONNEL: S. M. Fairchild, Ch. of Board;
J. C. Ward, Jr., Pres.; R. S. Boutelle, H. H.
Budds, A. P. Adams, V. Pres.; W, H. Schwebel,
Secy. & Compt.; W. Wilson, Treas.; J. E.
Lowes, Jr.. Pub. Rel, Dir.; A. R, Stocker, For-
eign Rel. Dir.

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

PeRsSONNEL: R. 8. Boutelle, V. Pres. & Gen.

Mgr.; P. J. Frizzell, Asst. Gen. Mgr.; J. A.

Wales, Jr., Asst. to Gen. Mgr.-Pub. Rel.; A. F.

Flood, Div. Compt.; P. Harr, Prod. Mgr.; C. F.

Slick, Gen. Factory Mgr.; S. A. Angotti, Dir.

Pers.; O. R. Perkins, Dir. Proc.; A. J. Thieblot,

Chief Engr.

Burlington, N. C., Plant
PERSONNEL: L. . Smith, Gen. Mgr.; C.
Wandel, Asst. Compt.; C. A. Adams, Acting
Dir. Pers.; N. V. Kritzner, Dir. Proc.; H. S.
Jones, Factory Mgr.; M. L. Ham, Dir. Pub.
Rel.; G. Evans, Engr. in Charge.

FLEETWINGS, INC., Bristol, Pa.
PersoNNEL: F. de Ganahl, Pres.; C. de Ganahl,
V. Pres.-Research; I. S. Wilson, V. Pres. &
Treas.; C. L. Nielson, Secy.; A. Thompson,
Contracts Mgr.; W. E. Strang, Pers. Dir.; P. F.
Bikien, Pub. Dir.; R. W. Ayer, Chief Engr.

FORD MOTOR CO., Dearborn, Mich.
PersoNNEL: H. Ford, Pres.; H. Ford II, V.
Pres.; C. E. Sorensen, V. Pres. & Gen. Mgr.;
B. J. Craig. V. Pres. & Treas.; H. L. Moekle,
Secy.; H. H. Bennett, Pers. Dir.; J. W. Thomp-
son, Adv. Mgr.; D. S. Roeder, Chief Engr.

FUNK AIRCRAFT CO., Coffeyville, Kans.
PErsoxNEL: J. C. Funk, Prod. Mgr.; F. Gerdes,
Sales Mgr.; N. F. Howard, Pur. Dir.; H. C.
Funk, Chief Engr.

GENERAL AIRCRAFT CORP,., 43-02 Ditmars
Blvd., Long Island City 5, N. Y.
PersoNNEL: H. J. Maynard, Jr., Pres.; J. T.
Geuting, Jr., L. E. Reisner, H. Fahnestock, Jr.,
V. Pres.; K. I. Deane, Secy.; E. S5. Gremse,
Treas.; L. W. Mattson, Sr., Pers. Dir,; P. T,

Nickson, Chief Engr.

GLOBE AIRCRAFT CORP., Fort Worth, Tex.
PrrsoNNEL: J. Kennedy, Pres. & Gen. Magr.;
E. H. Jackson, Secy.;
N. N. Oille, Treas.; H. M, Shealey, Prod. Mgr.;
N. Nicholson, Sales Mgr.; P. E. Andrews, Pur.
Dir.; J. H. Race, Pers. Dir.; L. J. Rowell, Pub.
Dir.; C. L. Richhart, Adv. Mgr.; K. H. Knox,
Chief Engr.
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From Flying Jeeps
to Leviathans of the Air

)

LIBERATOR. .. 4-engine bomber

CORONADO . .. patrol bomber

CATALINA . .. patroi bomber

-

VALIANT . .. basic trainer

—

{

=5

VENGEANCE . .. dive bomber

RELIANT . . . navigation trainer

HEN VICTORY has been
won, Consolidated Vultee
Aircraft Corporation will be in
a position to provide the post-

5

/
/

i
"

SENTINEL, . ."Flying Jeep’*

war equivalent of these planes,
from small privately owned “air
flivvers” to huge, trans-oceanic
cargo-and-passenger planes.

CONSOLIDATED VULTEE

San Diego, Calif.
Vultee Fiald, Calif.
Tucson, Ariz.

Fort Worth, Texas
New Orleans, La.
Nashville, Tenn.

Louisville, Ky.
Wayne, Mich.
Dearborn, Mich.

Allentown, Pa.
Elizabeth City, N. C.
Miami, Fla.

Member, Aircraft War Production Council
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GOODYEAR AIRCRAFT CORP., Akron 15, O.
PersoNNgL: P. W. Litchfield, Pres.; E. J.
Thomas, P. E. H. Leroy, V. Pres.; H. E. Blythe,
V. Pres. & Gen. Mgr.; R. DeYoung, V. Pres.-
Prod.; K. Arnstein, V. Pres.-Engr.; T. Knowles,
V. Pres.-Sales; H. L. Hyde, Secy.; Z. C. Ose-
land, Treas.; C. H, Brook, Compt.; L. E. Judd,
Dir. Pub. Rel.; J. K. Hough, Dir. Adv.

GRUMMAN AIRCRAFT ENGINEERING
CORP., Bethpage, N, Y.

PrrsonNeL: L. R. Grumman, Pres.; L. A.

Swirbul, Exec. V.’ Pres.; W. T. Schwendler,

B. A. Gillies, E. C. Towl, V. Pres.; J. A. Stamm,

Secy.; E. W. Poor, Treas.

HARLOW AIRCRAFT CO.,

620 E. Valley Blvd., Alhambra, Calif.
PERSONNEL: H. F, Keenan, Pres.; F. Der Yuen,
V. Pres. & Gen. Mgr.; J. E. Addicott, Jr., V.
Pres., Secy. & Sales Mgr.; E. L. McCreary,
Treas.; M. J. Hoffman, Prod. Mgr. & Factory
Megr.; R, E. Smith, Pur. Dir.,; M. H. Gray,
Pers, Dir.; D. C. Mendenhall, Chief Engr.

HIGGINS AIRCRAFT, INC.,

P, O. Box 32, New Orleans 6, La.
PERSONNEL: A, J. Higgins, Sr., Pres.; J. H.
Jouett, Exec. V. Pres.; F. O. Higgins, V. Pres.
& Gen. Megr.; C. P. Fenner, Jr,, Secy.; M. J.
Gottesman, Treas.; P. N. Beall, Ch. Prod.
Engr.; M. P. Chatry, Pur. Dir.; F. S. Reyer,
Pers. Dir.; E. T. Waldo, Pub. Dir. & Adv.
Mgr.; G. Allward, Chief Aero. Engr.

HOWARD AIRCRAFT CORP.,

Box 228, St. Charles, Ill.
Person~EL: D. Peterkin, Pres.; K. W. Rowe,
V. Pres.; C. W. Freitag, V. Pres, & Sales Magr.;
L. M. McBride, Secy.; F. B. Evans, Treas.;
E. H. Huff, Works Mgr.; W. Alcott, Asst. Prod.
Mgr.; J. Rice, Pur. Dir.; W, T, Wallace, Pers.
Dir.; C. Carlson, Acting Chief Engr.

INTERSTATE AIRCRAFT & ENGINEERING
CORP., 3443 Wilshire Blvd., Los An-
geles, Calif.

PERSONNEL; D. P. Smith, Pres.; W. E. Hirten-

steiner, V. Pres.-Prod.; W. A. Hite, V. Pres.-

Engrg.; L. B. Cameron, Secy. & Treas.; J. E.

Koster, Pur. Agt.; R. W. Limacher, Pers. Dir.;

H. O. Nelson, Pub. Dir.

KILGEN AIRCRAFT DIV. OF KILGEN OR-
GAN CO., 4443 Cook Ave., St. Louis 13,

Mo.
PersonNNEL: E. R. Kilgen, Pres. & Gen. Mgr.;
M. Hess, V. Pres. & Chief Engr.; E. J. Marusgka,
Secy. & Asst, Treas.; P. J. Garvey, Prod. Mgr.
& Sales Mgr.; J. Weber, Pur. Dir, & Pers. Dir.;
. Bronson, Pub. Dir. & Adv. Mgr.; G.
McCandless, Chief Engr.

LANGLEY AVIATION CORP.,

50 Rockefeller Plaza, New York, N. Y.
PERSONNEL: V. Bendix, Ch. of Board; J. W.
Garside, Pres.; M. Jensen, V. Pres.; C. L.
MacDonald, Secy. & Treas.; T. W. Robertson,
II;ur. Dir. & Factory Mgr.; R. Contini, Chief
Ingr.

LOCKHEED AIRCRAFT CORP.,
P Burbanll{{, Calif.

ERSONNEL: R. E, Gross, Pres.; C. S. Gross,
V. Pres. & Gen. Mgr.; C. B. Squier, V. Pres.-
Sales & Service; C. Chappellet,%. Pres.-Adm.;
H. E. Ryker, V. Pres.-Materiel; C. A. Barker,
Jr., V. Pres. & Treas.; L. W. Wulfekuhler,
Secy.; H. C. Tallmadge, Gen. Counsel; H.
McIntosh,‘ Dir. Management Control; 8.
Voorhes, Staff Asst. to Pres.; L. K. Schwartz,
Asst. to Pres., Sales Mgr. & Pub. Rel. Dir.:
K. Smith, Asst. to Pres.-Liaison; R, R. Irwin,
Asst. to V. Pres.-Adm.; L. W, Shaw, Asst. to
Pres.-Taxation; L. V. Kerber, Contract Officer:
R. K. Stunkel, Gen. Service Megr.; O. P Graﬁ,
Dir., Parts Office; W. W. Aulepp, Dir. Ind.
Rel,; J. E. Canaday, Pub. Rel. Mgr.

DIRECTORY

Plant A
PERSONNEL: M. Short, \'. Pres.-Engrg.; D. J.
Houghton, Works Mgr.; J. B. Wassall, Chief
Engr.; C. J. Leisy, Chief Project Engr.

Plant B
Prrsox~EL: H. L. Hibbard, V. Pres. & Chief
Engr.; L. M. Bach. Works Mgr.; C. L. Johnson,
Chief Research Engr.; W. R, Jones, Chief
Project Engr.; F. \W. Thrane, Engrg. Mgr.

LUSCOMBE AIRPLANE CORP,,"
Trenton, N. J.

PersoNsEL: A. C. Hastings, Pres.; C. E. Bur-
gess, V. Pres. & Gen. Mgr.; W. F. Palmer, Secy.
& Treas.; L. H. Heckendorn, Prod. Mgr.; R. H.
Washburn, Sales Mur.; F. V. Peberdy, Pur.
Dir.; L. P. Taylor, Pers. Dir.; J. Cunningham,
Chief Engr.

MC DONNELL AIRCRAFT CORP,,
Ambassador Bldg., St. Louis 1, Mo.

PERSONNEL: J. S. McDonnell, Pres. & Gen.
Mgr.; G. W. Carr, Exec. V, Pres.; L. A. Smith,
V. Pres. & Treas.; W. L. Desloge, Asst. Secy.;
R. W. Jordan, Asst. to Pres.; H. F. Debandt,
Pur. Agt.; H. O. Smith, Ind. Rel. Dir.; C. C.
Covington, Chief Engr.; C. F. Marschner,
Mgr., Plastics Div.; C. W. Drake, Factory
Magr., St. Louis Div.; F. G. Essig, Factory Mgr.,
Memphis, Tenn,, Div.

THE GLENN L. MARTIN CO,,
Baltimore, Md.

PrrsoNNEL: G. L. Martin, Pres.; J. T. Hartson,
Exec. V. Pres.; H. T. Rowland, V. Pres.; H. F.
Volimer, Jr., V. Pres.-Mig.; W. K. Ebel, V.
Pres.-Engrg.; T. H. Jones. Secy.; M. G. Shook,
Treas.; T. B. Soden, Factory Mgr.; C. W.
Chidester, Pur. Agt.; D. W, Siemon, Pers. Dir.;
A. McBee, Pub. Rel, Dir.

THE GLENN L. MARTIN-NEBRASKA CO.,
Omaha 1, Nebr.

PERSONNEL: J. T. Hartson, Pres.; G. T. Willey,
V. Pres. & Gen. Mgr.; C. S. Miller, Asst. Treas.;
R. L. Evans, Prod. Mgr.; R. B. Hartman, Pur.
Dir.; G. K. Hammer, Pers, Dir.; T. E. Stephen-
son, Pub. Dir. & Adv. Mgr.; C. W, Miller,
Chief Engr.; J. P. Bailey, Factory Mgr.

MEYERS AIRCRAFT CO,,

Box 721, Tecumseh, Mich.
PErsONNEL: A, H. Meyers, Pres. & Chief Engr.;
C. F. Sage, V. Pres.; B. W. Hoffman, Secy.,
Treas. & Pur. Dir,; O. Meiers, Prod. Mgr. &
Factory Magr.

NORTH AMERICAN AVIATION, INC.,
5701 Imperial Highway, Inglewood,
Calif.
PersoNNEL: J. H. Kindelberger, Pres. & Gen.
Mgr.; L. R. Taylor, Asst. to Pres.; J. L. At-
wood, First V. Pres.; R. H. Rice, V. Pres. &
Chief Engr.; J. S. Smithson, V. Pres.-Mifg.;
R, A. Lambeth, V. Pres. & Treas.; S. G. An-
spach, Secy. & Asst. Treas.; M. E. Beaman,
%End. Rel. Dir.; C. J. Hansen, Chief Project
ngr.

California Div.
PersoNNEL: R. E. Dawe, Factory Mgr.; E.
Starkweather, Dir. Ind. Rel.; R. S. Johnson,
Dir. Pub. Rel.; E. C. Bertram, Plant Engr.

Texas Div.
PrrsoNNEL: H. F. Schwedes, Factory Mgr.;
T. H. Beck, Chief Div. Engr.; N. Molinarro,
Dir. Ind. Rel.

Kansas Div.
PersonNNEL: H. R. Raynor, Factory Magr.;
F. Branch, Dir, Ind. Rel.; W. A. Spivak, Chief
Div. Engr.
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NORTHROP AIRCRAFT, INC.,

1001 E. Broadway, Hawthorne, Calif.
PersonNEL: L. T. Cohu, Ch. of Board & Gen.
Mgr.; J. K. Northrop, Pres. & Chief Engr.; G.
H. Irving, V. Pres. & Asst. Mgr.; C. N. Monson,
V. Pres. & Treas.; G. L. Sterling, Jr., V. Pres.
& Gen. Counsel; T. C. Coleman, V. Pres.; M.
W, Stephens, Secy.; P. I. Chase, Pur. Agt.; W.
T. Gage, Pers. Dir.; C. E. Apponyi, Pub. Dir.

[

NORTHWESTERN AERONAUTICAL CORP.,

Wold-Chamberlain  Airport, Minne-

apolis, Minn.
PersonNeL: J. E. Parker, Pres. & Gen. Mar.;
G. H. Plufka, V. Pres. & Treas.; R. W, Whit-
tingham, Secy. & Prod. Mgr.; A. Molde, Pur.
Dir.; D. H. Whitmore, Pers. Dir.; W. S. Stern,
Pub, Dir.

PHILLIPS AVIATION CO., 1525 Monterey

Rd., South Pasadena, Calif.
PErRsONNEL: J. A. Phillips, Jr., Pres. & Gen.
Mgr.; F. R. Phillips, V. Pres.; L. M. Phillips,
Secy.; D. B. Morgan, Treas.; A. Johnson, Pur.
Agt.; H. J. Coffman, Pub. Dir.; O. A. Phillips,
Chief Engr.

PIPER AIRCRAFT CORP., Lock Haven, Pa.
Person~eL: W. T. Piper, Pres. & Treas.; T.
Weld, V. Pres., Gen, Mgr., Pers. Dir., Pub.
Dir. & Adv. Mgr.; W. T. Piper, Jr., Secy.;
H. Eckman, Prod. Mgr.; W. B. St. John, Sales
Mgr.; R. C. McKissick, Pur. Dir.; W. C.
Jamouneau, Chief Engr.

PRATT, READ & CO., INC,,

Deep River, Conn.
PERSONNEL: J. A. Gould, Pres., Treas. & Gen.
Mgr.; H. L. deForest, J. H. Gould, V. Pres.;
G. C. Seeley, V. Pres. & Secy.; P. H, Comstock,
V. Pres. & Sales Mgr.; H. E. Jopson, Prod.
Mgr.; R. W, Stevens, Pur. Dir.; J. S. Dunn,
Pers. Dir.; N. R. Gould, Pub. Dir.; J. W.
Tumavicus, Chief Engr.

REPUBLIC AVIATION CORP.,
Farmingdale, Long Island, N. Y. .

PERSONNEL: A. Marchev, Pres.; C. H. Miller,
M. I. Peale, V. Pres. & Div. Mgrs.; A. A.
Kartveli, V. Pres. & Chief Engr.; H. W.
Flickinger, J. J. Ryan, V. Pres.; T. Davis, Secy.
& Treas.; A. L. Kress, A. Peck, S. Mambert,
Assts. to Pres.; D. M. Parker, Dir. of Military
Contracts; R. H, McMann, Procurement Mgr.;
J. E. Duffield, Jr,, Adv. Dir.; M onroe,
Ind. Rel. Dir.; H. Lasker, Works Mgr.; I.
Keough, Factory Mgr.; C. Kucyn, Prod. Mgr.;
L. Cunningham, Pur. Agt.; G. Sleeper, Post
War Planning; H. Albert, Methods Engr.;
- R. Bowman, Design Engr.; R. Berg, Research
. Engr.; J. Gitz, Prod. Engr.; R. L. Bortner,
Adm. Engr.; D. W. Weed, Project Engr.; R.W.
Miller, Commercial Projects Engr.

RYAN AERONAUTICAL CO.,

Lindbergh Field, San Diego 12, Calif.
PERSONNEL: T. C. Ryan, Pres., Treas. & Gen.
Mgr.; E. D. Pruddén, V. Pres.; E. Molloy,
V. Pres-Mfg.; G. C. Woodard, Secy.; J. C.
Noakes, Controller; G. E. Barton, Factory
Mgr.; S. C. Breder, Sales Mgr.; O. F. Rigley,
Pur. Dir.,; W. F. Persons, Ind. Rel. Dir.; W.
Wagner, Pub. Dir. & Adv. Mgr.; B. T. Salmon,
Chief Engr.

ST. LOUIS AIRCRAFT CORP.,

8000 N. Broadway, St. Louis, Mo.
PERSONNEL: E. B. Meissner, Pres. & Gen. Maegr.;
L. S. Lutton, V. Pres. & Chief Engr.; E. C.
Wrausmann, V. Pres.; J. Tringl, Secy.; E.
Augustine, Treas.; W. A. Fitzgerald, Pur. Dir.

DIRECTORY

SPARTAN AIRCRAFT CO.,

1900 N. Sheridan Rd., Tulsa, Okla.
PERSONNEL: J. P. Getty, Pres.; M. W. Balfour,
V. Pres.; F. T. Hopp. Secy. & Treas.; (. F
Shortess, Contract (g)fﬁccr; J. Bredouw, Pur.
Dir.; A. Reitherman, Asst. Plant Mgr.; T.
Stewart, Chicf Engr.

STINSON DIV., VILTEE AIRCRAFT, INC.
Wayne, Mich.
PersonNNEL: T. M. Girdler, Ch. of Board; H.
Woodhead, Pres.; D. G. Fleet, Exec. V. Pres.;
H. Fenwick, I. M, Laddon. V. C. Schorlemmer,
V. Pres.; T. C. Sullivan, Secy.; L. K. Grant,
Treas.; G. T. Bovee, Controller; A. E. Shelton
Div. Mgr.; D. M. Trask, Dir. Ind. Rel.; W. A.
Mara, Sales Mgr.; Hill & Knowlton, Dir. Pub.

Rel.

TAYLORCRAFT AVIATION CORP.,
Alliance, O. X

PrrsoNNEL: J. C. Hart, Pres.; C. W. Elkins,
Asst. to Pres.-Sales; R. H. Wendt, V. Pres.-
Engrg.; K. W, Tibbits, V. Pres.-Mfg.; D. L.
Zacharias, Secy. & Treas.; M. W. Third, Asst.
Treas, & Pers. Dir.; J. F. Masterson, Pub. Dir.;
A. J. Dodge, Pur. Dir.

UNITED AIRCRAFT CORP.

400 S. Main St., East Hartford, 8, Conn.
PeErsoNNEL: H. M. Horner, Pres.; S. A.
Stewart, C. J. McCarthy, V. Pres.; F. B.
Rentschler, Ch.; E. E. Wilson, R, Walsh, Vice
Ch.; J. F. McCarthy, Controller; L. D, Lyman,
Asst, to Ch.; C. H. Chatfield, Secy.; C. L.
Gault, Treas.; F. E. Burnham, Gen. Acct.;
N. V. Clements, Dir. Adv. & Pub.

UNIVERSAL MOULDED PRODUCTS
CORP., Bristol, Va.

PersONNEL: T, H. McKoy, Jr., Pres.; G. M.

Curtis, V. Pres., Gen. Mgr. & Prod. Mpgr.;

R. L. Reed, Secy.; H. W. Page, Treas.; G. D.

Spinks, Pur. Dir.; M. T. Repass, Pers. Dir,;

R. J. Nebesar, Chief Engr. ¥

CHANCE VOUGHT AIRCRAFT DIV,
UNITED AIRCRAFT CORP., 550 Main
St., Stratford, Conn.

PeErsoNNEL: H. M. Horner, Pres.; S. A.
Stewart, C. J. McCarthy, V. Pres.; C. H. Chat-
field, Secy.; L. Gault, Treas.; J. F.

McCarthy, Controller, N. V. Clements, Dir.
Adv. & Pub.; R, B. Beisel, Gen. Mgr.; ;. V.
Anderson, Pers. Supervisor; F. J. Delear, Pub.
Rep.; J. M. Shoemaker, Chief Engr.

ROTOR AIRCRAFT

ATLANTIC DIESEL CORP,,

401 Codwise Ave., New Brunswick, N. J.
PERSONNEL: J. S. Johnson, Pres.; Q. S, Cabot,
V. Pres.; J. E. Pakenham, Prod. Mgr.; R. F.
Sturgis, Sales Mgr.; F. Mather, Pur. Dir.; J. F.
Rowe, Pers. Dir.; W. A. Johns, Chief Engr.

COMMONWEALTH AIRCRAFT, INC,,

Fairfax Airport, Kansas City 17, Kans.
PERSONNEL: R. Voyes, Pres.; W. W. Moss,
Secy.; J. E. Vigus, Asst. Treas.; J. Farkas,
Gen. Mgr. & Factory Mgr.; R. I. Hale, Prod.
Mgr.; G. S. Hancock, Jr., Sales Mgr.; M. M.
Joffee, Pur. Dir.; M. Bezner, Pers. Dir.; C. F
Rowland, Chief Engr.

G & A AIRCRAFT, INC., Willow Grove Pa.,
PersoNNEL: V, H. Frazier, Pres. & Gen. Mgr.;
G. B. Knecht, V. Pres. & Treas.; J. C. Ains-
worth, V. Pres. & Pur. Dir.; J. P. Pergy, V.
Pres. & Chief Engr.; G. M. Stiegler, Secy.;
A. W. Keiser, Prod. Mgr.; L. K. Behlert, Pers.
Dir.; R. C. Beck, Pub. Dir.
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KELLETT AIRCRAFT CORP.,

Lansdowne Ave., Upper Darby, Pa.
PrrsonNet: W. W, Kellett, Pres.; W. L.
Wilson, Asst. to Pres., Pub. Dir. & Adv. Myur.;
R. G. Kellett, V. Pres.; H. H. Savage, Seccy.;
W. R. Yarnall, Treas.; W. L. Schrader, Factory
Mgr.; J. E. Robertson, Pur. Dir.; R, J. Riddle,
Pers. Dir. & Dir. Ind. Rel.,; R. H. Prewitt,
Chief Engr. °

NASH-KELVINATOR CORP., i

14250 Plymouth Rd., Detroit 32, Mich.
PersonNNeL: G. W. Mason, Pres.; H. ;. Per-
kins, V. Pres.; H. J. Mellum, Secy.; G. V. Egan,
Treas.; C. T. Lawson, Sales Mgr., Kelvinator
Div.; L. F. Skutt, Sales Mgr.. Nash Div.;
B. P. Watkins, Pur. Dir.; H. G. Little, Dir. of
Pub. Rel.; C. J. Coward, Adv. Mgr., Kelvin-
ator Div.; N. Nyland, Adv. Mgr., Nash Div.;
F. F. Kishline, Chief Engr.

SIKORSKY AIRCRAFT, DIV. OF UNITED
AIRCRAFT CORP., South Ave,, Bridge-
port, Conn.

PersoNNeL: M. M. Horner, Pres.; S. A.

Stewart, C. J. McCarthy, V. Pres.; C. H.

Chatfield, Secy.; C. L. Gault, Treas.; J. F.

McCarthy, Controller; N. V. Clements, Dir.

Adv. & Pub.; B. L. Whelan, Gen, Mgr.; I. L

%ikorsky, Engrg. Mgr.; M. E. Gluhareff, Chief

ingr.

GLIDERS

ALLIED AVIATION CORP., Baltimore, Md.
PersONNEL: R. E. Breed, III, Pres.; C. J.
MacGarvey, Exec. V. Pres. & Treas.; J. C.
Gaffin, V. Pres. & Sales Mgr.; E. V. Chartrand,
Secy.; J. C. Richardson, Factory Mgr.; A.
Arendt, Pur. Dir.; R. R. Scott, Pers. Dir.; L. L.
Collins, Chief Engr.

BABCOCK AIRCRAFT CORP., Deland, Fla.
Person~NEL: M. B, Harvey, Pres. & Gen. Mgr.;
. V. C. Babcock, V. Pres. & Chief Engr.; W. J.

Deegan, Jr., Secy. & Treas.; R. E. Bewley,
Pur. Agt.; H. G. Gray, Pers. Dir.

BRISTOL AERONAUTICAL CORP.,

1311 Chapel St., New Haven, Conn.
PersonNEL: A, L. Patterson, Pres.; J. J.
O'Grady, Jr., V. Pres. & Secy.; W. J. Parent,
Pers. Dir.; R. M. Ressler, Pur. Dir.

CALIFORNIA AERO GLIDER CO. INC.,

1829 W. 62nd St., Los Angeles 44, Calif.
PERSONNEL: A. V. Marchetti, Pres. & Gen.
Mgr.; R. J. Parody, Exec. V. Pres., Secy. &
Sales Mgr.; V. Jensen, Chief Engr.

COMMO_NWEA:LTH AIRCRAFT, INC,,
Fairfax Airport, Kansas City 17, Kans.
PERSONNEL: R. Voyes, Pres.; W. W. Moss,
Secy.; J. E. Vigus, Asst. Treas.; J. Farkas, Gen.
Mgr. & Factory Mgr.; R. I. Hale, Prod. Mgr.;
G. 8. Hancock, Jr., Sales Mgr.; M. M. Joffee,

Pur. Dir.; M. Be “P 3D .
land, Chief Engr. o+ oo Dirs €. E. Row

CULVER AIRCRAFT CORP.,

. 600 E. 35th St., Wichita, Kans,
PersonNEL: C, G. Yankey, Pres.: W. H. Beech,
V. Pres.; V. M. Laing, Secy.; ¥. M. Farrell,
Treas.; T. B. Woodbury, Gen. Mgr.; R. R

Nadal, Sales Mgr.; R. i :
A. W. Mooney, Cghief Engs. Faris, Pur. Agt:

FORD MOTOR CoO., Dearborn, Mich.
PersoNNEL: H. Ford, Pres.; H. Ford, 1I, V.
Pres.; C. E. Sorensen, V, Pres, & Gen, Magr.;
B. J. Craig, V. Pres. & Treas.; H, L. Moekle,
Sccy.; H. H. Bennett, Pers. Dir.; J. W. Thomp-
son, Adv. Mgr.; D, S, Roeder, Chief Engr.

DIRECTORY

FRANKFORT SAILPLANE CO., Joliet, Iil.
PersoxxeL: G, K. Getz, Jr., Pres.; R. E. Gage,
V., Pres. & Gien, Mgr.; J. C. Battaglia, V. Pres.-
Engrg.; S. R. Corcoran, V. Pres.-Dev. & Re-
search; B. C. Hightower, Secy. & Treas.; I.:B.
Phelps, Prod. Mgr.; E. F. Mangold, Pur. Dir.;
A. S. Brennan, Pers. Dir.

G & A AIRCRAFT, INC., Willow Grove, Pa.
PersoNNEL: V. H. Frazier, Pres. & Gen. Mgr.;
(;. B. Knecht, V. Pres. & Treas.; J. C. Ains-
worth, V. Pres. & Pur. Dir.; J. P. Perry, V. Pres.
& Chief Engr.; G. M. Stiegler, Secy.; A, W.
Keiser, Prod. Mgr.; L. K. Behlert, Pers. Dir.;
R. C. Beck, Pub. Dir.

GENERAL AIRCRAFT CORP,,
43-02 Ditmars Bilvd., Long Island City
5, N. Y.
PersosseL: H. J. Maynard, Jr., Pres.; J. T.
Geuting, Jr., L. E. Reisner, H. Fahnestock, Jr.,
V. Pres.; K. I. Deane, Secy.; E. S. Gremse,
Treas.; L. W. Mattson, Sr., Pers. Dir.; P. T.
Nickson, Chief Engr.

KILGEN AIRCRAFT DIV. OF KILGEN AIR-
ngAFT CO., 4443 Cook Ave., St. Louis,
o]

PersonNeL: E. R, Kilgen, Pres. & Gen. Mpgr.;
M. Hess, V. Pres. & Chief Engr.; E. J. Maruska,
Secy. & Asst. Treas.; P. J. Garvey, Prod. Mgr.
& Sales Mgr.; J. Weber, Pur. Dir. & Pers. Dir.:
M. Bronson, Pub. Dir. & Adv. Mgr.; G.
McCandless, Chief Engr.

NORTHWESTERNAERONAUTICAL CORP.,
Wold-Chamberlain  Airport, Minne-
apolis, Minn.

PersonNEeL: J. E. Parker, Pres. & Gen. Mgr.;

G. H. Plufka, V. Pres. & Treas.; R. W. Whit-

tingham, Secy. & Prod. Mgr,; A. Molde, Pur.

Dir.; D. H. Whitmore, Pers. Dir.; W. S, Stern.

Pub. Dir.

PRATT, READ & CO., INC,,
Deep River, Conn.
PERSONNEL: J. A. Gould, Pres., Treas. & Gen.
Mgr.; G. C. Seeley, V. Pres. & Secy.; P. H.
Comstock, V. Pres. & Sales Mgr.; H. L.
deForest, J. H. Gould, V. Pres.; H. E. Jopson,
Prod. Mgr.; R. W. Stevens, Pur. Dir.; J. S.
Dunn, Pers. Dir.; N. R. Gould, Pub. Dir,;
J. W. Tumavicus, Chief Engr.

ROBERTSON AIRCRAFT CORP.,

Lambert St., Robertson, Mo,
PrRrSONNEL: N. Schuyler, Pres.; F. C. Webb,
Secy. & Treas.; P. L. McMahon, Asst. Secy.;
R. N. Rioux, Prod. Engr.; R. E. Laing, Pur.
{}gt.; H. W. Schrick, Pers. Dir.; E. Burd, Chief
ingr.

SPARTAN AIRCRAFT CO.,

1900 N. Sheridan Rd., Tulsa, Okla.
PrERsSONNEL: J. P. Getty, Pres.; M. W. Balfour,
V. Pres.; F. T. Hopp, Sgcy. & Treas.; G. F.
Shortess, Contract Officer; J. Bredouw, Pur.
Dir.; A, Reitherman, Asst. Plant Mgr.; F.
Stewart, Chief Engr.

THE WACO AIRCRAFT CO., Troy, O.

PERsonNNEL: C. J. Brukner, Pres.; H. R. Perry,
V. Pres. & Gen. Magr.; L. E. St. John, Secy.;
R. E. Hoefflin, Treas.; J. Putterbaugh, Prod.
Magr.; F. E. Brower, Pur. Dir.; U. L. Moler,
Pers. Dir.,; C. J. Lake, Pub. Dir. & Adv. Mgr.;
AI%/I' F. Arcier, Chief Engr.; R. Pearson, Factory

gr.
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MANUFACTURERS OF
AIRCRAFT ENGINES

AIRCOOLED MOTORS CORP.,

Liverpool Rd., Syracuse, N. Y.
PErsoNNEL: L. E. Pierson, Jr., Pres.; C. T.
Doman, V. Pres. & Chief Engr.; C. F. B. Roth,
V. Pres., Sales Mgr. & Pub. Dir.; C. F. Carr,
Secy. & Treas.; J. E. Babcock, Prod. Magr.;
AD.' K. Stevens, Pur. Dir.; H. H. Severson, Pers.

1T,

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

PersoNNEL: F. C. Kroeger, Gen. Mgr.; H. L.
Wilson, Asst. Gen. Mgr.; J. D. Welch, Asst.
Corp. Secy.; H. F. Wilson, Asst. Corp. Treas.;
W. G. Guthrie, Works Mgr.; O. T. Kreusser,
Dir. Serv. & Training; C. M. Jessu% Mgr
Materiel Proc.; R. G. Kremer, Pers ir.;
M. Hazen, Chief Engr.

ATLANTIC DIESEL CORP.,

401 Codwise Ave., New Brunswick, N. J.
PeERSONNEL: J. S. Johnson, Pres.; Q. S. Cabot,
V. Pres.; J. E. Pakenham, Prod. Mgr.; R, F.
Sturgis, Sales Mgr.; F. Mather, Pur. Dir;
{3 F. Rowe, Pers. Dir.; W. A. Johns, Chief

ngr.

BUICK MOTOR DIV., Flint, Mich.

PersoNNEL: H., H. Curtice, Pres., I. L. Wiles,
Treas.; W. F. Hufstader, Sales Mgr.; L. A.
Stewart, Pur. Agt.; R. F. Thalner, Pers. Dir.;
F. Webb, Pub. Dir.; C. A. Chayne, Chief Engr.

COMMONWEALTH AIRCRAFT, INC,,

Fairfax Airport, Kansas City 17, Kans,
PERSONNEL: R. Voyes, Pres.; W. W, Moss,
Secy.; J. E. Vigus, Asst. Treas.; J. Farkas, Gen.
Mgr. & Factory Mgr.; R. 1. Hale, Prod. Mgr.;
G. S. Hancock, Jr., Sales Mgr.; M. M. Joffee,
Pur. Dir.; M. Bezner, Pers. Dir.; C. E. Row-
land, Chief Engr.

CONTINENTAL MOTORS CORP.,

12801 E. Jefferson Ave., Detroit, Mich.
PERSONNEL; C. J. Reese, Pres. & Gen. Mgr.;
A.Wild, V. Pres.; B. F. Tobin, Jr., Secy.; H. W.

Vandeven, Treas.; D. Hollowell, Sales Magr.;
M. Ramsey, Pur. Agt J. Baker, Pers. Dir.;
J. Wierengo, Pub. Dxr, Jackson, Chief
Engr.

FORD MOTOR CO., Dearborn, Mich.
PrrsonNEL: H. Ford, Pres.; H. Ford, II, V.
Pres.; C. E. Sorensen, V. Pres. & Gen. Mgr.;
B. J. Craig, V. Pres. & Treas.; H. L. Moekle,
Secy.; H. H. Bennett, Pers. Dir.; J. W. Thomp-
son, Adv. Mgr.; D. S. Roeder, Chief Engr.

JACOBS AIRCRAFT ENGINE CO.,
Pottstown, Pa.
PersoNNEL: J. A, Harris, III, Ch. of Board,
C. J. Abbott, Pres.; J. S. Smlth V. Pres. &
Secy A. R. _]acobs, V. Pres. & Dxr Engrg.;
M. McFadgen, V. Pres. & Engrg. Mgr.;
D F. Turner, V. Pres.-Mfg.; H. B. Knerr,
Treas.; A. homas, Dir. Pur.; C.
Heitman, Pers. Mgr.; C. E. Mines, Chief Engr

KINNER MOTORS, INC.,

635 W. Colorado Blvd Glendale, Calif.
PERSONNEL: E. Herring, Pres .; G. Edenquist,
V. Pres. & Sales Mgr.; W. G. Milka, G.
Brashears, V. Pres.; V. E. Semrau, Secy. &
Treas.; M. E. Sears, Asst. Secy.; P. Coleson,
Pur. Agt.; E. J. Sulhvan, Pers. Dir.; V. W,
‘Wagoner, Mgr Mfg.; J. G. Kuhn, Chief Engr.

DIRECTORY

LYCOMING D1V., THE AVIATION CORP.
Williamsport, Pa.

PERsSONNEL: V. Emanuel, Pres.; W. F. Wise,
Exec. V. Pres.; I. J. Snader, V. Pres.-Mfg.:
P. E. Garlent, V. Pres.-Operations; W. K.
Cooper, Gen. Sales Mgr.; R. M. Mabee, Asst.
Treas.; C. O. Samuclson. Sates Mgr.; W. J.
Starr, Pur. Agt.; J. McBride, Pers. Dir.;
H. A. Hershfield, r., Dir. Pub. & Adv.; S, K.
Hoffman, Chief Engr.; Hill & I\nowlton, Dir.
Pub. Rel.

NASH-KELVINATOR CORP,,

14250 Plymouth Rd., Detroit 32, Mich.
PERSONNEL: G. W. Mason, Pres.; H. G. Per-
kins, V. Pres,; H. J. Mellum, Secy.; G. V. Egan,
Treas.; C. T. Lawson, Sales Mgr., Kelvinator
Div.; L. F. Skutt, Sales M r.. Nash Div.;
B. P. Watkins, Pur. Dir.; L\ttle, Dir. of
Pub. Rel.; . Coward, }\dv Mgr Kelvinator
Div.; N. Nyland Adv. Magr., Nash Div.; F. F.
Kishline, Chief Engr.

PACKARD MOTOR CAR CO., AIRCRAFT
ENGINE DIVISION, 1580 Grand Blvd.,
Detroit, Mich.

PersoxNEL: G, T. Christopher, Pres.; J. H.

Marks, V. Pres.; H. J. Ferry, Secy. & Treas.;

E. T. Phillips, Prod. Mgr.; L. W. Slack, Sales

Mgr.; I. R, Kappler, Pur. Dir.; C. E. Weiss,

Pers. Dir.; H. W. Hitchcock, Pub. Dir. & Adv.

Mgr.; J. G. Vincent, Chief Engr.

PRATT & WHITNEY AIRCRAFT, DIV. OF
UNITED AIRCRAFT CORP., 400 S.

Main St., E. Hartford 8, Conn.
PeErsoNNEL: H. M. Horner, Pres.; S. A.
Stewart, C. J. McCarthy, V. Pres.; C. H.

Chatfield, Secy.; C. L. Gault, Treas.; J. F.
McCarthy, Controller; W. P. Gwinn, Acting
Gen. Mgr.; N. V. Clements, Adv. Mgr. & Pub.
Dir.; T. E. Tillinghast, Sales Mgr.; .
Borrup, Prod. Mgr.; J. W. Dunrell, Pur Mgr.;
Downs, Pers. Supervisor; N. Benham,
Pub Rep.; A. V. D. Willgoos, Chief Engr.

PRATT & WHITNEY AIRCRAFT CORP. OF

MISSOURI, 907 Federal Reserve Bank

Bldg., Kansas City, Mo.
PersoNNEL: F. B. Rentschler, Ch.; E. E.
Wilson, Pres.; J. F. McCarthy, Controller R.
Walsh H. M. Horner, R. Miller, V. Pres

E. Burnham, Gen. cct.; C. H. Chatﬁeld,

Secy C. L. Gault, Treas.; F. G. Dawson, Gen.
Mgr.; F. Detweilcr. Div. Acct.; H. R. Barre,
Pur. Agt.; J. Toher, Pers. Dir.; A. E. Smith,
Chief Engr.

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

PersosNeEL: H., H. Budds, V. Pres. & Gen.

Mpgr.; H. Van Gerbig, Asst. Gen. Mgr.; E. M.

Lester, Asst. Gen. Mgr. & Dir. Contracts;

C. F. Griemsman, Compt.; C. O. Samuelson,

Contracts Mgr.; P, E. Battilana, Sales & Serv-

ice Mpgr.; J. G. Ayers, Mgr,, Plant 1; O, L.

Saunder, Mgr., Plant 2; F. D. Hubbard Dir.

Pur,; H. S. Hall, Dir. Ind. Rel.; H. A. Hersh-

field, Jr., Dir. Pub. Rel.; R. B Miller, Proc.

Dir.; A, T. Gregory, Chief Engr.

THE STUDEBAKER CORP.,

635 S. Main St., South Bend, Ind.
PersonNNEL: P, G. Hoffman, Pres.; G. D.
Keller, C. K. Whittaker, V. Pres.; 3 K. B.
Elliott, V. Pres.-Sales; R. A. Vail, V, Pres.-
Mfg.; R. E. Cole, V. Pres-Engrg, A,
Rumpf, Secy. & Treas.; P. O. Peterson, Dir.
Pur.; G. E. Marque, Dir. Pub. Rel.; W. 8.
James, Chief Engr.
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Historic Events of 1943

During the past year, Army-Navy-Industry cooperation

accomplished miracles in aircraft development and production.

The log of United Aircraft Corporation shows four events of

especial significance:

July 2. Sikorsky Aircraft delivers the first of a quantity order
for Sikorsky helicopters to the United States Army Air

Forces.

September 21. Pratt & Whitney Aircraft delivers its 100,000th
radial air-cooled engine. passing the hundred-million mark

in production of dependablc horsepower.

December 21. Hamilton Standard Propellers delivers its

millionth blade.

December 30. Chance Vought Aireraft rolls its 2,000th F4U

Corsair fighter off the line.

UNITED AIRCRAFT CORPORATION
East Harttord - Connecticut

PRATT & WHITNEY CHANCE VOUGHT SIKORSKY HAMILTON STANDARD
ENGINES AIRPLANES HELICOPTERS PROPELLERS
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WARNER AIRCRAFT CORP.,

20263 Hoover Ave., Detroit, Mich.
PERSONNEL: W. Q. Warner, Pres. & Gen. Mgr.;
L. A. Faunce, V. Pres., Sales Mgr. & Pub. Dir.;
W. J. Jarvie, Secy. & Treas.; R. F. Irwin, Pur.
Agt.; L. Gendernalik, Pers. Dir.; L. A. Majneri,
Chief Engr.

ENGINE COOLING
RADIATORS

OIL COOLERS

The G&0 Manufacturing Co.

NEW HAVEN, CONNECTICUT

DIRECTORY

WRIGHT AERONAUTICAL CORP., DIV.
OF CURTISS-WRIGHT CORP., 132
Beckwith Ave., Paterson, N. J.

PersoNNEL: G. W. Vaughan, Ch. of Board &

Pres.; M. B. Gordon, V. Pres. & Gen. Mgr.;

P. B. Taylor, V. Pres. & Asst. Gen. Mgr.; W. D

Kennedy, V. Pres. & Magr., Cincinnati, O.,

Plant; A. Nutt, V. Pres.-Engrg.; E. S. Cramer,
Adams, Sales

Secy.; C. C. King, Treas.; B.
Mgr.; J. C. Stock, Controller; C. C. Shellborg,
Dir. Pur.; R. S. Huested, Mgr., Pub. Rel.;

W. J. Ehlers, Dir. Ind. Rel.; P. W. Brown, Dir.
Mfg.; g M. Demarest, Mgr., Paterson Plant;
K. E. Sutton, Mgr., Wood-Ridge Plant.

Simmonds-Hobson

AUTOMATIC ENGINE CONTROLS
PUSH-PULL CONTROLS
HYDRAULIC ACCUMULATORS
HYDRAULIC FUSE
CHRONOMETRIC RADIOSONDES
SPARK PLUGS
SELF-ALIGNING ROD-END BEARINGS

COWLING AND PANEL CLIPS
AND FASTENERS

10 ROCKEFELLER PLAZA, NEW YORK, N. Y
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Aer;f)roducis

PROPELLER

LIGHTNESS AND SIMPLICITY

In a Dependable Selective

Constant Speed Propeller

THE Aeroproducts hydraulically operated constant
speed propeller combines accurate, selective con-
stant speed control with lightness, dependability,
and simplicity of design.

Its entirely self-contained construction permits
the use of an independent operating medium
suitable for use under all extreme operating con-
ditions. Installation and maintenance are greatly
simplified by the compact, unit construction.

For further information write
Chief Engineer

AEROPRODUCTS DIVISION

GENERAL MOTORS
CORPORATION

Dayton, Ohio
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DIRECTORY

CLASSIFIED DIRECTORY OF
EQUIPMENT MANUFACTURERS

ABRASIVES

E. C. Atkins & Co.

Campbell Hdwe, & Supply Co.
Continental Machines Inc.
Gardner Machine Co.

General Abrasive Co. Inc.
General Aircraft Supply Corp.
Industrial Abrasives, Inc.
Lasalco Inc.

Mall Tool Co.

Pangborn Corp.

James H. Rhodes & Co.
Frederic B. Stevens, Inc.

AIR COMPRESSORS

Allis Chalmers Mifg. Co.

Brunner Manufacturing Co.

Champion Pneumatic Machinery Co.

Curtis Pneumatic Machinery Div. of
Curtis Machinery Co.

The De Vilbiss Co.

Dix Manufacturing Co.

The Ohio Piston Co.

Paasche Airbrush Co.

Ritter Co., Inc.

Sutorbilt Corp.

AIRCRAFT
ARMAMENT

Aeronautical Mfg. Corp.

Air Associates, Inc.

‘American Armament Corp.

Aviquipo Manufacturing Corp.

Bendix Products Div. of Bendix Avia-
tion Corp.

Breeze Corporations, Inc.

Diebold, Inc.

Harvey Machine Co., Inc.

Hayes Manufacturing Corp.

Moore-Eastwood & Co.

National Machine Products

New-Bart Stamping & Mfg. Co.

New Brunswick Die Molding Div. of
Universal Plastics Corp.

Perry Metal Products Co. Inc.

Plastic Manufacturers, Inc.

Pollak Manufacturing Co.
Sperry Gyroscope Co., Inc.
Spriesch Tool & Mig. Co., Inc.
Warner Manufacturing Co.

AIRPORT
EQUIPMENT

The Adams & Westlake Co.

Aero Tool Co.

Air Associates, Inc.

Airplane Manufacturing
Corp.

Allis-Chalmers Mfg. Co.

American Foundry & Furnace Co.

American Gas Accumulator Co.

Anchor Post Fence Co.

Arch Roof Construction Co., Inc.

The Automatic Vise Sales Co.

Baldor Electric Co.

Bendix Aviation Corp., Pacific Div.

Communications Co., Inc.

Crescent Truck Co.

Crouse-Hinds Co.

Dahlstrom Metallic Door Co.

The Denison Engineering Co.

Dix Manufacturing Co.

Friez Instrument, Div. of
Aviation Corp.

Gilbert & Barker Mfg. Co.

Ilg Electric Ventilating Co.

Independent Pneumatic Tool Co.

Liberty Motors & Engineering Corp.

Lyon-Raymond Corp.

Malabar Machine Co.

Manbee Equipment Co.

The Mercury Manufacturing Co.

Pacific Engineering Corp.

Permoflux Corp.

Perry Metal Products Co. Inc.

Pioneer Engineering Works, Inc.

The Pyle-National Co.

Radio Receptor Co. Inc.

Rohr Aircraft Corp.

St. Louis Radio Engineering Co.

Standard Aircraft Products, Inc.

M. C. Stewart

Trans-American Airports Corp.

Veeder-Root Inc,

& Supply

Bendix
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(Airport Equipment) Continued

Warner Manufacturing Co.

Westinghouse Electric & Manufactur-
ing Co.

AMMUNITION BOXES
& COUNTERS

Air-Craft Equip. Div. of Anchor Post
Fence Co.

Aircraft Components, Inc.

American Armament Corp.

American Stamping & Mfg. Co.

Associated Foundries & Manufac-
turers, Inc.

Automatic Electrical Devices Co.

Baltic Metal Products Co.

Bendix Aviation Corp., Pacific Div.

Chas. W. Carll Sons

Harvey Machine Co., Inc.

Hayes Manufacturing Corp.

Kenyon Instrument Co., Inc.

Kilgen Aircraft, Div. The Kilgen Or-
gan Co.

King Plastics Corp.

McQuay, Inc.

New-Bart Stamping & Mfg. Co.

Perry Metal Products Co. Inc.

Pollak Manufacturing Co.

Geo. D. Roper Corp.

Samson United Corp.

Technical Ply-Woods

Veeder-Root Inc.

Weber Showcase & Fixture Co., Inc.

AUXILIARY POWER
PLANTS

Andover Motors Corp.

Automatic Electrical Devices Co.

Bardco Manufacturing & Sales Co.

Eclipse-Pioneer Div., Bendix Aviation
Corp.

Kiekhaefer Corp.

Lasalco Inc.

Lawrance Aeronautical Corp.

Menaugh-Dutterer Co.

D. W. Onan & Sons L)

Waukesha Motor Co.

BASIC MATERIALS
& FABRICATIONS

Aero Supply Mfg. Co. Inc.
Air Associates, Inc.
Allegheny Ludlum Steel Co,

DIRECTORY

American Magnesium Corp.

Arnolt Motor Co.

Automatic Electrical Devices Co.

Chas. W, Carll Sons

The Carpenter Steel Co.

The Formica Insulation Co.

Handy & Harman

Harris Seybold Potter Co., Sevbold
Div.

Jowein Inc. Aircraft Div.

King Plastics Corp.

Perry Metal Products Co. Inc.

Pittsburgh Steel Co.

Revere Copper & Brass Inc.

Rohr Aircraft Corp.

Scott Aviation Corp.

Spaulding Fibre Co., Inc.

W. Harris Thurston—Thurston Cut-
ting Corp.

Trans-American Airports Corp.

Warner Manufacturing Co.

Weber Showcase & Fixture Co., Inc.

H. A. Wilson Co.

BATTERIES

Aeronautical Radio Mfig. Co.
Aircraft Instrument Service, Inc.
Burgess Battery Co.
Delco-Remy Div,,
Corp.
The Electric Auto-Lite Co.
General Aircraft Supply Corp.
Gould Storage Battery Corp.
Ideal Commutator Dresser Co.
Ray-O Vac Co.
Standard Electric Co., Inc.
Trans-American Airports Corp.
United States Rubber Co.

General Motors

BEARINGS

Acorn Bearing Co.

Angelus Steel Treating Co.

Bantam Bearings Corp.

The Cleveland Graphite Bronze (.

The Fafnir Bearing Co.

Keystone Carbon Co., Inc.

Link-Belt Co.

McQuay-Norris Manufacturing Co.

P. R. Mallory & Co., Inc.

Marlin-Rockwell Corp.

Miniature Precision Bearings

New Departure Div. General Motors
Corp.

Norma-Hoffmann Bearings Corp.
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(Bearings) Continued

SKF Industries, Inc.

Simmonds Aerocessories, Inc.

Special Machine Tool Engineering
Works

The Timken Roller Bearing Co.

Trans-American Airports Corp.

United Aircraft Products, Inc.

N. A. Woodworth Co.

Ball

The Fafnir Bearing Co.

Jack & Heintz, Inc.

Link-Belt Co.

Marlin-Rockwell Corp.

Miniature Precision Bearings

New Departure Div. General Motors
Corp.

Norma-Hoffmann Bearings Corp.

Roller

General Armature Corp.
Link-Belt Co.

Marlin-Rockwell Corp.
Norma-Hoffmann Bearings Corp.
Roller Bearing Co. of America
The Timken Roller Bearing Co.

Sleeve

A C Spark Plug Div., General Motors
Corp.

The American Auto Parts Co.

Bearium Metals Corp.

The Cleveland Graphite Bronze Co.

Keystone Carbon Co., Inc.

McQuay-Norris Manufacturing Co.

P. R. Mallory & Co., Inc.

Perry Metal Products Co. Inc.

Phillips Bronze Corp.

Special Machine Tool
Works

N. A. Woodworth Co.

Engineering

BOMB RACKS

Aero Parts Manufacturing Co.

All American Aijrcraft Products, Inc.

American  Central ~ Manufacturing
Corp.

American Stamping & Mfg. Co.

Baltic Metal Products Co.

Chas. W. Carll Sons

Harvey Machine Co., Inc.

DIRECTORY

Hayes Manufacturing Corp.

Liberty Aircraft Products Corp.

Moore-Eastwood & Co.

National Machine Products

Pacific Aviation, Inc.

Perry Metal Products Co. Inc.

Pollak Manufacturing Co.

Rohr Aircraft Corp.

Spriesch Tool & Mfig. Co., Inc.

Weber Showcase & Fixture Co., Inc.

Westinghouse Electric & Manufactur-
ing Co.

BRAKES & PARTS

Adel Precision Products Corp.

Barrett Equipment Co.

Bendix Products Div.
Aviation Corp.

Firestone Aircraft Co.

General Aircraft Supply Corp.

The B. F. Goodrich Co.

Goodyear Aircraft Corp.

Hayes Industries, Inc.

Hoof Products Co.

Irvington Varnish & Insulator Co.

Johns-Mauville Sales Corp.

Pacific Aviation, Inc.

Perry Metal Products Co. Inc.

Scott Aviation Corp.

Trans-American Airports Corp.

Verson Allsteel Press Co.

The Weatherhead Co.

of Bendix

BUSHINGS

Aeronautical Mig. Corp.

Airco Tool Co.

Aircraft & Marine Specialty Co.

Aircraft Products Co.

Aijrcraft Screw Products Co., Inc.

The American Auto Parts Co.

American Screw Products

Angelus Steel Treating Co.

Arnolt Motor Co.

Associated Foundries
turers, Inc.

Associated Rubber Products Co.

Atlantic India Rubber Works, Inc.

Bearium Metals Corp.

The Bowling Green Rubber Co.

Campbell Hdwe. & Supply Co.

Chase Brass & Copper Co.

The Cleveland Graphite Bronze Co.

Firestone Aircraft Co.

The B. F. Goodrich Co

& Manufac-
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(Bushings) Continued

Harris Products Co.

Keystone Carbon Co., Inc.

P. R. Mallory & Co., Inc.
Metal Carbides Corp.

Otto Aviation Corp.

Perry Metal Products Co. Inc.
Phillips Bronze Corp.
Products Engineering Co.

Rohr Aircraft Corp.

Spaulding Fibre Co., Inc.
Thompson Products, Inc.
Trans-American Airports Corp.
United States Rubber Co.

N. A. Woodworth Co.

CABIN HARDWARE
& FURNISHINGS

The Adams & Westlake Co.
General Aircraft Supply Corp.
Highbridge-International Co.
King Plastics Corp.

Otto Aviation Corp.

Perry Metal Products Co. Inc.
Snapvent Co.

Trans-American Airports Corp.
Veeder-Root Inc.

CAMERAS &
SUPPLIES

Abrams Instrument Co.

Adel Precision Products Corp.

Bell & Howell Co.

Chicago Aerial Survey Co.

De Jur-Amsco Corp.

Dix Manufacturing Co.

Eastman Kodak Co.

The Folmer Graflex Corp.

.. M. Gear Co.

H. K. Lorentzen, Inc.

St. Louis Radio Engineering Co.

Special Machine Tool Engineering
Works

CARBURETORS

Bendix Products
Aviation Corp.

Chandler-Evans Corp,

Clifford Manufacturing Co.

Holley Carburetor Co.

Major Aircraft Foundry

Newark Wire Cloth Co.

Trans-American Airports Corp.

Div. of Bendix

DIRECTORY

CASTINGS

A & F Aluminum Products Co.
Acme Pattern & Tool Co., Inc.
Advance Aluminum Castings Corp.
Aero Supply Mfg. Co. Inc.

Alloys Foundry Inc.

Alpha Metals, Inc.

Aluminum Company of America
Aluminum Industries, Inc.
American Chain & Cable Co., Inc.
American Foundry & Furnace Co.
American Magnesium Corp.
Ampco Metal, Inc.

Angelus Steel Treating Co.

Arrow Brass Foundry

Bardco Manufacturing & Sales Co.
Bearium Metals Corp.

Bethlehem Stecl Con.

Chase Brass & Copper Co.
Columbia Steel Con.

Delco-Remy Div., General Motors
Corp.

Eclipse-Pioneer Div., Bendix Avia-
tion Corp.

The Electric Auto-Lite Co.

Frontier Bronze Corp.

General Bronze Corp.

Harvey Machine Co., Inc.

Liberty Motors & Engineering Coryp.

Link-Belt Co.

Major Aircraft Foundry

Muskegon Piston Ring Co.

The Newton-New Haven Co.

Ohlsson & Rice Manufacturing Co.

The Permold Co.

Perry Metal Products Co. Inc.

Phillips Bronze Corp.

Geo. D. Roper Corp.

Scott Aviation Corp.

Veeder Root Inc.

Warner Manufacturing Co.

The Wellman Bronze & Aluminum
Co.

CLAMPS

Adel Precision Products Corp.
Adjustable Clamp Co.

Aero Trades Co.

Aircraft Products, Inc.
American Phenolic Corp.
Armstrong Bros. Tool Co.
The M. B. Austin Co.
Automotive Rubber Co.

B. H. Aircraft Co.
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(Clamps) Continued

The Bassick Co.

The Brewer-Titchener Corp.
The Cleveland Pneumatic Tool Co.
Colgate Aircraft Corp.
Commercial Plastics Co.

Detroit Stamping Co.

General Aircraft Supply Corp.
Heyman Mig. Co.

Hyland Machine Co.

Keystone Aircraft Products, Inc.
Knu-Vise, Inc.

Monogram Manufacturing Co.
Onsrud Machine Works, Inc.
Perry Metal Products Co. Inc.
Pollak Manufacturing Co.
Products Engineering Co.

Solar Aircraft Co.
Trans-American Airports Corp.
United-Carr Fastener Corp.

CLEANERS &
CLEANING
COMPOUNDS

Acme White Lead & Color Works

Aircraft Specialties Co.

American Air Filter Co., Inc.

American Chemical Paint Co.

American Foundry Equipment Co.

Automatic Electrical Devices Co.

Babbitt Industrial Specialties Co.

The Bell Co., Inc.

Bendix Products Div. of Bendix Avia-
tion Corp.

Breuer Electric Mfg. Co.

Circo Products Co.

Commercial Chemical Co.

The Cowles Detergent Co.

Detrex Corp.

Fischer Industries, Inc.

General Aircraft Supply Corp.

E. F. Houghton & Co.

Lasalco Inc.

Oakite Products, Inc.

Pangborn Corp.

Pennsylvania Salt Manufacturing Co.

Petroleum Solvents Corp.
Phillips Manufacturing Co,

The Phoenix Qil Co.

Radiator Specialty Co.
Standard Oil Co. of California
Frederic B. Stevens, Inc.
Sutorbilt Corp.
Trans-American Airports Corp.
Wayne Chemical Products Co.
Wyandotte Chemicals Corp.

Buffing, Burring
& Polishing

Chicago Wheel & Mfg. Co.
Lea Manufacturing Co.

CLOTHING &
EQUIPMENT

Air Associates, Inc.

S. Appel & Co., Inc.

General Aidrcraft Supply Corp.
General Electric Co.

United States Rubber Co.

COLLECTOR RINGS

Aecro Parts Manufacturing Co.

Aircraft Components, Inc.

Aircraft Products, Inc.

American Central
Corp.

American Stamping & Mig. Co.

American Tube Bending Co., Inc.

B. H. Aircrait Co.

Duramold Div. of Fairchild Engine
& Airplane Corp.

Guiberson Diesel Engine Co.

Hockaday Aircraft Corp.

P. R. Mallory & Co., Inc.

Perry Metal Products Co. Inc.

Plastic Manufacturers, Inc.

Pollak Manufacturing Co.

Samson United Corp.

Solar Aircraft Co.

Special  Machine
Works

Trans-American Airports Corp.

Tyler Fixture Corp.

Westinghouse Electric & Manufactur-
ing Co.

Manufacturing

Tool Engineering

CONSTRUCTION

Independent Iron Works, Ltd.
Marine-Air Rescarch Corp.
Maryland Metal Building Co., Inc.
Pittsburgh Steel Co.

Republic Steel Corp.

Revere Copper & Brass Inc.

CONTROLS
Abrams Instrument Co.

Aero Parts Manufacturing Co.
Aero Trades Co.
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(Controls) Continued

Aeronautical Mfg. Corp.

Air Associates, Inc.

Aircraft Products Co.

Airesearch Manufacturing Co.

All American Aircraft Products, Inc.

American Chain & Cable Co., Inc.

The Apex Machine & Tool Co.

Aviquipo Manufacturing Corp.

Barber-Colman Co.

The Bristol Co.

Eclipse-Pioncer Div., Bendix Aviation
Corp.

Fenwal, Inc.

Foote Bros. Gear & Machine Corp.

General Aircraft Supply Corp.

General Controls Co,

General Electric Co.

Goodyear Aircraft Corp.

Hockaday Aircraft Corp.

Harvey Machine Co., Inc.

The Imperial Brass Manufacturing
Co.

Kenyon Instrument Co., Inc.

Langley Corp.

Link-Belt Co.

Moore-Eastwood & Co.

Otto Aviation Corp.

Robertshaw Thermostat Co.

Simmonds Aerocessories, Inc.

Trans-American Airports Corp.

United Aircraft Products, Inc.

Westinghouse Electric & Manufactur-
ing Co.

The S. S. White Dental Mfg. Co.

White-Rodgers Electric Co.
Cables & Assemblies

Acro Trades Co.

Aeronautical Radio Mfg. Co.

American Chain & Cable Co., lnc.

American Steel & Wire Co.

Arens Controls, Inc.

The E. W. Carpenter Mifg. Co.

Columbia Steel Co.

General Aircraft Supply Corp.

Gilfillan Bros. Inc.

The Imperial Brass
Co.

1. C]acoel Cable Splicing Equipment
0.

Kenyon Instrument Co., Inc.

Kulka Electric Mfg. Co., Inc.

Otto Aviation Corp.

Perry Metal Products Co, Inc.

Manufacturing

DIRECTORY

Rochester Ropes, Inc.

John A. Roebling’s Sons Co.
Rohr Aircraft Corp.

Samson United Corp.
Trans-American Airports Corp.

Chains, Sprockets
& Assemblies

Baldwin Duckworth Div. of Chain
Belt Co.

Kenyon Instrument Co., Inc.

Link-Belt Co.

Otto Aviation Corp.

Perry Metal Products Co. Inc.

Pulleys

Aviquipo Manufacturing Corp.
The Formica Insulation Co.
General Aircraft Supply Corp.
Gilfillan Bros. Inc.
Otto Aviation Corp.
Perry Mectal Products Co. Inc.
Plastic Manufacturers, Inc.
Trans-American Airports Corp.
Warner Manufacturing Co.
Westinghouse Electric & Manufactur-
ing Co.

Sticks

Aero Trades Co.

Aircraft & Marine Specialty Co.
Aircraft Specialties Co.

ANl American Aircraft Products, Inc.
American Hard Rubber Co.

Firestone Aircraft Co.

Guardian Electric Mfg. Co.
Trans-American Airports Corp.

& Wheels

COVERS

The Adams & Westlake Co.
Aero Parts Manufacturing Co.
Burlington Mills, Inc.

Cluff Fabric Products

C. R. Daniels, Inc.

Firestone Aircraft Co.

Perry Metal Products Co. Inc.
Rohr Aircraft Corp.
Trans-American Airports Corp.
United States Rubber Co.

COWLINGS

Aero Parts Manufacturing Co., Inc.
Aero Trades Co.
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(Cowlings) Continued

Aircraft Components, Inc.

All American Aircraft Products, Tuc.

American Central Manufacturing
Corp.

B. H. Aircraft Co.

Burlington Mills, Inc.

Chas. W. Carll Sons

Edo Aircraft Corp.

G & H Tool & Manufacturing Co.

Guiberson Diesel Engine Co.

Harvey Machine Co., Inc.

Hayes Manufacturing Corp.

King Plastics Corp.

The Murray Corp. of America

Perry Metal Products Co. Inc.

Pollak Manufacturing Co.

Reynolds Metals Co.

Roberts & Mander Stove Co.

Rohr Aircraft Corp.

Solar Aircraft Co.

Taylorcraft Aviation Corp.

Trans-American Airports Corp.

CYLINDER
DEFLECTORS,
BAFFLES, BRACKETS

Aero Parts Manufacturing Co.
Aero Trades Co.

American Aluminum Ware Co.
Baltic Metal Products Co.
Colgate Aircraft Corp.
Guiberson Diesel Engine Co.
Perry Metal Products Co., Inc.
Pollak Manufacturing Co,
Reynolds Metals Co.

Rohr Aircraft Corp.

Samson United Corp.
Taylorcraft Aviation Corp.
Trans-American Airports Corp.

DEHYDRATED
PACKING

The Davison Chemical -Corp.
The Permutit Co.

' DE-ICER EQUIPMENT

Adel Precision Products Corp.
Air Associates, Inc.

Aircraft Components, Inc.
Aircraft Specialties Co.

The Aro Equipment Corp,

DIRECTORY

Automatic Electrical Devices Co.

The Bell Co., Inc.

Chandler-Evans Corp.

Cook Electric Co.

Drayer & Hanson, Inc.

Eclipse-Pioncer Div., Bendix Aviation
Corp.

Firestone Aircraft Co.

General Controls Co.

The B. F. Goodrich Co.

Hayes Manufacturing Corp.

The Imperial Brass Manufacturing
Co.

Kenyon Instrument Co.. Inc.

McQuay, Inc.

The Marquette Metal Products Co.

Mercury Aircraft, Inc.

Mobile Refrigeration
Inc.

Otto Aviation Corp.

The Parker Appliance Co.

Perry Metal Products Co. Inc.

Pesco Products Co.

Solar Aircraft Co.

Special Machine Tool
Works

The Trane Co.

Trans-American Airports Corp.

United States Rubber Co.

Warner Manufacturing Co.

White-Rodgers Electric Co.

Div., Bowser,

Engincering

ELECTRICAL
EQUIPMENT

Ace Manufacturing Corp.

Adel Precision Products Corp.

Aero Supply Mfg. Co. Inc.

Aeronautical Mfig. Corp.

Air Associates, Inc.

Air Communications, Inc.

Aircraft Instrument Service, Inc

Airdesign & Fabrication, Inc

Allis-Chalmers Mfg. Co.

American Phenolic Corp.

Appleton Electric Co.

The M. B. Austin Co.

Automatic Electric Co.

Automatic Electrical Devices Co.

The B G Corp.

Baldor Electric Co.

Bendix Aviation Corp., Pacific Div.

Bendix Aviation Corp., Philadelphia
Div.

The Benwood Linze Co.

The W. W. Boes Co.
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(Electrical Equipment) Continued

Breuer Electric Mfg. Co.

Burndy Engineering Co., Inc.

Cannon Electric Development Co.

Clifford Manufacturing Co.

Cole-Hersee Co.

Day-Ray Products, Inc.

Delco-Remy Div,, General
Corp.

Diehl Manufacturing Co.

Dietz Mig. Co.

Drake Manufacturing Co.

E. A. Laboratories, Inc.

Eastern Air Devices, Inc.

Eclipse-Pioncer Div.,, Bendix Avia-
tion Corp.

IFederal Telephone & Radio Corp.

The Fostoria Pressed Steel Corp.

General Aircraft Supply Corp.

General Electric Co.

Gould Storage Battery Corp.

Hope Webbing Co.

Irvington Varnish & Insulator Co.

Howard B. Jones

Kellogg Switchboard & Supply Co.

Kenyon Instrument Co., Inc.

King Plastics Corp.

Kulka Electric Mfg. Co., Inc.

Lasalco Inc.

Leach Relay Co., Inc.

The Leece-Neville Co.

Leland Electric Co., Inc.

Liberty Motors & Engineering Corp.

Littelfuse Inc.

P. R. Mallory & Co., Inc.

Micro Switch Corp.

Models, Inc.

Mu-Switch Corp.

North American Electric Lamp Co.

The Ohio Crankshaft Co.

Operadio Manufacturing Co.

Otto Aviation Corp.

Perry Metal Products Co. Inc.

Plastic Manufacturers, Inc.

Pollak Manufacturing Co.

Rohr Aircraft Corp.

Scintilla Magneto Div., Bendix Avia-
tion Corp.

St. Louis Radio-Engineering Co.

Samson United Corp.

Selectar Mig. Co.

F. A. Smith Manufacturing Co. Inc.

J. Earl Smith

Spencer Thermostat Co.

Standard Aircraft Products, Inc.

The States Co.

Motors

DIRECTORY

Thordarson Electric Mfg., Co.

Trans-American Airports Corp.

United-Carr Fastener Corp.

United Transformer Co.

Wabhash Appliance Corp.

Ward Leonard Electric Co.

Westinghouse Electric & Manufactur-
ing Co.

White-Rodgers Electric Co.

Auxiliary Motors

Air Associates, Inc.

Baldor Electric Co.

Barber-Colman Co.

Bendix Aviation Corp., Pacific Div.

Bendix Aviation Corp., Philadelphia
Div.

Century Electric Co.

Diehl Manufacturing Co.

Eclipse-Pioneer Div., Bendix Aviation
Corp.

L. M. Gear Co.

General Electric Co.

Gilfillan Bros, Inc.

Jack & Heintz, Inc.

Lawrance Aeronautical Corp.

The Leece-Neville Co.

Leland Electric Co., Inc.

Otto Aviation Corp.

F. A. Smith Manufacturing Co. Inc.

Westinghouse Electric & Manufactur-
ing Co.

White-Rodgers Electric Co.

Disconnect Plugs

Air Associates, Inc.

Edward F. Aymond Co.

Bendix Aviation Corp., Philadelphia
Div.

Breeze Corporations, Inc.

Cannon Electric Development Co.

Cole-Hersee Co.

The Harwood Co.,
Angeles Corp.

Howard B. Jones

Kellogg Switchboard & Supply Co.

Kenyon Instrument Co., Inc.

Kliegel Bros. Universal Electric Stage
Lighting Co., Inc.

Kulka Electric Mfg. Co., Inc.

Operadio Manufacturing Co.

Otto Aviation Corp.

Pollak Manufacturing Co.

The Pyle-National Co.

Div. of Los
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Dynamotors

Bendix Aviation Corp., Pacific Div.

Bendix Aviation Corp., Philadelphia
Div.

Bendix Radio Div. of Bendix Aviation
Corp.

Diehl Manufacturing Co.

Eclipse-Pioncer Div.,, Bendix Avia-
tion Corp.

L. M. Gear Co.

General Armature Corp.

General Electric Co.

Westinghouse Electric & Manufactur-
ing Co.

Generators

Aircraft Instrument Service, Inc.

Bendix Aviation Corp., Pacific Div.

Bendix Aviation Corp., Philadelphia
Div. -

Century Electric Co.

Dieh! Manufacturing Co.

Eclipse-Pioneer Div., Bendix Aviation

Corp.
The Electric Auto-Lite Co.
L. M. Gear Co.

General Aircraft Supply Corp.

General Armature Corp.

General Electric Co.

Jack & Heintz, Inc.

Lasalco Inc.

The Leece-Neville Co.

Leland Electric Co., Inc.

Moore-Eastwood & Co.

Westinghouse Electric & Manufactur-
ing Co.

Governors

Woodward Governor Co.

Magnetos

Aircraft Instrument Service, Inc.

American Bosch Corp.

Bendix Aviation Corp.

Cook Electric Co.

Delco-Remy Div.,
Corp.

The Denison Engineering Co.

General Aircraft Supply Corp.

General Electric Co.

Scintilla Magneto Div.,, Bendix Avia-
tion Corp.

Trans-American Airports Corp.

Eisemann Corp.

General Motors

DIRECTORY

Rectifiers
The Benwood Linze Co.
Relays

Allied Control Co., Inc.

Automatic Electric Co.

C. P. Clare & Co.

Cook Electric Co.

Delco-Remy Div,,
Corp.

The Electric Auto-Lite Co.

Guardian Electric Mfg. Co.

H-B Electric Co., Inc.

Jack and Heintz, Inc.

Kellogg Switchboard & Supply Co.

Leach Relay Co., Inc.

The Leece-Neville Co.

J. Earl Smith

Ward Leonard Electric Co.

General Motors

Rheostats

Perry Metal Products Co., Inc.
J. Earl Smith
Ward Leonard Electric Co.

Switches

Acro Electric Co.

Air Associates, Inc.

Allied Control Co., Inc.

Cole-Hersee Co.

Delco-Remy Div,,
Corp.

Eisemann Corp.

General Electric Co.

Kellogg Switchboard & Supply Co.

Kulka Electric Mfg. Co., Inc.

Littelfuse Inc.

Perry Metal Products Co. Inc.

J. Earl Smith

Trans-American Airports Corp.

General Motors

Terminals

Air Associates, Inc.

The M. B. Austin Co.

Cole-Hersee Co.

Cook Electric Co.

Eisemann Corp.

General Aircraft Supply Corp.
Kellogg Switchboard & Supply Co.
Kulka Electric Mfg. Co., Inc.
Littelfuse Inc,
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(Terminals) Continued
Perry Metal Products Co. Inc.
Trans-American Airports Corp.

ENGINE EQUIPMENT

Aero Supply Mfg. Co. Inc.
Aircraft Screw Products Co., Inc.
Allen Electric & Equipment Co.
Aluminum Goods Mfg. Co.
American Machine & Metals, Inc.
Angelus Steel Treating Co.

The Aro Equipment Corp.

The Buda Co.

Clifford Manufacturing Co.

The Fulton Sylphon Co.

Kenyon Instrument Co., Inc.

The MB Manufacturing Co. Inc.
Major Aircraft Foundry

The Marquette Metal Products Co.
Models, Inc.

The Ohio Piston Co.

Otto Aviation Corp.

Perry Metal Products Co. Inc.
Ritter Co., Inc.

Simmonds Aerocessories, Inc.
Standard Aircraft Products, Inc.
Taylor Manufacturing Co.
Trans-American Airports Corp.
United Aircraft Products, Inc.
The Vimalert Co., Ltd.

The Weatherhead Co.

ENGINE MOUNTS

Aircraft Components, Inc.
Aircraft Products, Inc,
Aircraft Welders, Inc.
Associated Rubber Products Co.
B. H. Aircraft Co.

The Bowling Green Rubber Co.
Bushings, Inc.

Colgate Aircraft Corp.
Connecticut Hard Rubber Co.
Firestone Aircraft Co.

The B. F. Goodrich Co.

Harris Products Co.

Hayes Manufacturing Corp.
Hockaday Aircraft Corp.
Keystone Aircraft Products, Inc.
The MB Manufacturing Co. Inc.
Perry Metal Products Co. Inc.
Pollak Manufacturing Co.

Rohr Aircraft Corp.
Taylorcraft Aviation Corp.

DIRECTORY

Trans-American Airports Corp.
Tyler Fixture Corp.
United States Rubber Co.

ENGINE PARTS

Ace Manufacturing Corp.

Adel Precision Products Corp.

Aero Trades Co.

Aircraft Mechanics, Inc.

The American Auto Parts Co.

Angelus Steel Treating Co.

The Buda Co.

General Aircraft Supply Corp.

The Govro-Nelson Co.

Guiberson Diesel Engine Co.

Hartford Machine Screw Co.

Liberty Aircraft Products Corp.

The Ohio Crankshaft Co.

The Ohio Piston Co.

Pacific Gear Plant,
Works

Perry Metal Products Co. Inc.

Ritter Co., Inc.

Rohr Aircraft Corp.

Special Machine Tool
Works

Thompson Products, Inc.

Trans-American Airports Corp.

Waldes Koh-I-Noor, Inc.

N. A. Woodworth Co.

Western Gear

Engineering

Cams

Guiberson Diesel Engine Co.
Kropp Forge Aviation Co.
Perry Metal Products Co. Inc.
Spaulding Fibre Co., Inc.
Special Machine Tool

Works
Trans-American Airports Corp.
N. A. Woodworth Co.

Engineering

Camshafts

Guiberson Diesel Engine Co.

Kropp Forge Aviation Co.

The Ohijo Crankshaft Co.

Special Machine Tool
Works

Trans-American Airports Corp.

Engineering

Crankshafts

Guiberson Diesel Engine Co.
Harvey Machine Co., Inc.
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(Crankshafts) Continued
Kropp Forge Aviation Co.
The Ohio Crankshaft Co.
Trans-American Airports Corp.

Pistons

Guiberson Diesel Engine Co.
McQuay-Norris Manufacturing Co.
The Ohio Piston Co.
Trans-American Airports Corp.
Tube Turns, Inc.

Rings

General Aircraft Supply Corp.

Koppers Co.,, American Hammered
Piston Ring Div.

Muskegon Piston Ring Co.

Ramsey Accessories Mfg. Corp.

Richmond Ring Co.

Special Machine Tool
Works

Trans-American Airports Corp.

Waldes Koh-I-Noor, Inc.

Engineering

Shims

Perry Metal Products Co. Inc.
Spaulding Fibre Co., Inc.
Trans-American Airports Corp.

Valves & Valve Parts

Adel Precision Products Corp.

Air Associates, Inc.

Airesearch Manufacturing Co.

Alco Valve Co.

The American Auto Parts Co.

The Apex Tool Co., Inc.

Arnolt Motor Corp.

The Brewer-Titchener Corp.

Hartford Machine Screw Co.

Koehler Aircraft Products Co.

The Parker Appliance Co.

Perry Metal Products Co. Inc.

Special Machine Tool Engineering
Works

Thompson Products, Inc,

Trans-American Airports Corp.

The Weatherhead Co.

N. A. Woodworth Co.

EXHAUST
MANIFOLDS

Aero Trades Co.
Air Craftsmen, Inc,

DIRECTORY

Aircraft Components Inc,

Aircraft Products, Inc.

American  Central
Corp.

American Tube Bending Co., Inc.

Angelus Steel Trecating Co.

B. H. Aircraft Co.

The Brewer-Titchener Corp.

Guiberson Diesel Engine Co.

Hayes Manufacturing Corp.

Hockaday Aircraft Corp.

Keystone Aircraft Products, Inc.

Major Aircraft Foundry

Perry Metal Products Co. Inc.

Pollak Manufacturing Co.

Roberts & Mander Stove Co.

Rohr Aircraft Corp.

Scott Aviation Corp.

Solar Aircraft Co.

Taylorcraft Aviation Corp.

Thompson Products, Inc.

Trans-American Airports Corp.

Tyler Fixture Corp.

Manufacturing

FABRICS, CLOTHS,
TAPES
Atlantic Rayon Corp., Industrial

Fabrics Div.
Backstay Welt Co.
L. C. Chase & Co.
Columbus Coated Fabrics Corp.
C. R. Daniels, Inc.
Firestone Aircraft Co.
General Aircraft Supply Corp.
Industrial Fabrics Div.
John W. Gillette & Co.
The B. F. Goodrich Co.
Hope Webbing Co.
Irvington Varnish & Insulator Co.
Johns-Manville Sales Corp.
Massachusetts Mohair Plush Co.
Owens-Corning Fiberglas Corp.
James H. Rhodes & Co.
Thompson Products, Inc.
Trans-American Airports Corp.

FAIRINGS

Aero Trades Co.

Aircraft Containers Co.

Capac Manufacturing Co.

Colgate Aircraft Corp.

Edo Aircraft Corp.

G & H Tool and Manufacturing Co.
Haskelite Manufacturing Corp.
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(Fairings) Continued

Kilgen Aircraft, Div. The Kilgen
Organ Co.

King Plastics Corp.

Marine-Air Research Corp.

The Murray Corp. of America

Rohr Aircraft Corp.

Taylorcraft Aviation Corp.

Westinghouse Electric & Manufactur-
ing Co.

£, W. Wiggins Airways, Inc.

FASTENERS, NUTS,
BOLTS, SCREWS
& WASHERS

Adel Precision Products Corp.

Aero Supply Mig. Co. Inc.

Aeronautical Products, Inc.

Air Associates, Inc.

Aircraft Hardware Mig, Co.

Aircraft Parts Development Corp.

Aircraft Screw Products Co., [nc.

Aluminum Company of America

American Screw Co.

Bardwell & McAlister, Inc.

Bethlehem Steel Co.

Doots Aircraft Nut Corp.

Camloc Fastener Corp.

Central Screw Co.

Chase Brass & Copper Co.

Cinch Manufacturing Corp.

Continental Screw Co.

The Corbin Screw Co.

Detroit Stamping Co.

Dzus Fastener Co., Inc.

General Aircraft Supply Corp.

Hartford Machine Screw Co.

Keystone Aircraft Products, Inc.

Manufacturers Screw Products

The National Screw & Mfg. Co.

Otto Aviation Corp.

Packless Metal Products Corp.

The Palnut Co.

Perry Metal Products Co. Inc.

Pollak Manufacturing Co.

James H. Rhodes & Co.

Rohr Aircraft Corp.

Shakeproof Inc.

Simmonds Aerocessories, Inc.

Special Machine Tool Engineering
Works

The Spool Cotton Co.

Thompson Products, Inc,

Tinnerman Products, Inc.

Trans-American Airports Corp.

DIRECTORY

United-Carr Fastener Corp.
United States Rubber Co.
\Waldes Koh-I-Noor, Inc.
N. A. Woodworth Co.

FILTERS &
STRAINERS

A C Spark Plug Div., General Motors
Corp.

Adel Precision Products Corp.

Aero Supply Mig. Co. Inc.

Acro Trades Co.

Air Associates, Inc.

Aircraft & Marine Specialty Co.

American Central Manufacturing
Corp.

Eclipse-Pioneer Div., Bendix Aviation
Corp.

The Felters Co.
Gilbert & Barker Mig. Co.
Granberg Equipment Inc.
Hub Industries Inc.
The Imperial Brass
Co.
Kenyon Instrument Co., Inc.
Koehler Aircraft Products Co.
Michigan Wire Cloth Co.
Newark Wire Cloth Co.
Owens-Corning Fiberglas Corp.
Perry Metal Products Co.
Purolator Products, Inc.
United Aircrait Products, Inc.

Manufacturing

Air

A C Spark Plug Div., General Motors
Corp.

Aero Trades Co.

Air-Maze Corp.

American Air Filter Co., Inc,

Eugene Cantin Co., Inc.

Eclipse-Pioneer Div., Bendix Aviation
Corp.

The Felters Co.

The Heath Co.

Michigan Wire Cloth Co.

Newark Wire Cloth Co.

Owens-Corning Fiberglas Corp.

Perry Metal Products Co.

Purolator Products, Inc.

0il
A C Spark Plug Div., General Motors

Corp.
Adel Precision Products Corp.
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(Oil) Continued

Aircraft & Marine Specialty Co.
Aluminum Goods Mfg. Co.
American Bosch Corp.

Eugene Cantin Co., Inc.

Chase Brass & Copper Co.

The Felters Co.

The Fostoria Pressed Steel Corp.
The Hilliard Corp.

Hub Industries Inc.

Kenyon Instrument Co., Inc.
Michigan Wire Cloth Co.
Newark Wire Cloth Co.

Perry Metal Products Co. Inc.
Purolator Products, Inc.
Thompson Products, Inc.

FINISHES, PAINTS,
VARNISHES

Acme White Lead & Color Works

Adhere, Inc.

Aluminum Industries, Inc.

Ault & Wiborg Corp.

Avondale Chemical Co.

The Barrett Div., Allied Chemical &
Dye Corp.

Berry Brothers, Inc.

Cook Paint & Varnish Co.

Dibble Color Co.

General Aircraft Supply Corp.

Irvington Varnish & Insulator Co.

The Lowe Brothers Co.

Paasche Airbush Co.

Pratt & Lambert Inc.

Randolph Finishing Products Co.

Roxalin Flexible Finishes Inc.

The Sherwin-Williams Co.

Titanine, Inc.

Trans-American Airports Corp.

FIRE
EXTINGUISHERS

American-La France-Foamite Corp.
Buffalo Fire Appliance Corp.
C-O-Two Fire Equipment Co.
Campbell Hdwe. & Supply Co.
Cardox Corp.

The Fyr-Fyter Co.

General Aircraft Supply Corp.
General Scientific Equipment Co.
Walter Kidde & Co., Inc.
Pyrene Manufacturing Co.
Roberts & Mander Stove Co.
Trans-American Airports Corp.

DIRECTORY

FIRST AID
EQUIPMENT

Air Associates, Inc.

Automatic Electrical Devices Co.
General Aircraft Supply Corp.
General Scientific Equipment Co.
Mine Safety Appliances Co.

FITTINGS

A & F Aluminum Products Co.

Adel Precision Products Corp.

Aero Supply Mfg. Co. Inc.

Acro Trades Co.

Acronautical Mfg. Corp.

Air Associates, Inc.

Aircraft & Marine Specialty Co.

Aircraft Containers Co.

Aircraft Instrument Service, Inc.

Aircraft Mechanics, Inc.

Aircraft Parts Development Corp.

Aluminum Company of America

American Armament Corp.

American Screw Products

Associated Foundries & Manufac-
turers, Inc.

Campbell Hdwe. & Supply Co.

Chase Brass & Copper Co.

Colgate Aircraft Corp.

The Dole Valve Co.

General Aircraft Supply Corp.

Gilfillan Bros. Inc.

The Hardware Specialties Mfg. Co.

Hartford Machine Screw Co.

Hockaday Aircraft Corp.

Hyland Machine Co.

The Imperial Brass
Co.

Lincoln Engineering Co.

The M B Manufacturing Co. Inc.

Major Aircraft Foundry

Otto Aviation Corp.

Packless Metal Products Corp.

The Parker Appliance Co.

Perry Metal Products Co. Inc.

Special Machine Tool Engineering
Works

Taylorcraft Aviation Corp.

Trans-American Airports Corp.

Union Aircraft Products Corp.

Victor Metal Products Corp.

The Weatherhead Co.

Weber Showcase & Fixture Co., Inc.

E. W. Wiggins Airways, Inc.

Manufacturing
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FLARES & SIGNALS
Associated Foundries & Manufac-
turers, Inc.
L. M. Gear Co.
General Aircraft Supply Corp.
International Flare Signal Div., The
Kilgore Manufacturing Co.
St. Louis Radio Engineering Co.
Trans-American Airports Corp.
Warner Manufacturing Co.
FLOATS, SKIIS
Acro PParts Manufacturing Co.
Aircraft Containers, Inc.
Allied Aviation Corp.
Associated TFoundries &
turers, Inc.
Colgate Aircraft Corp.
Edo Aircraft Corp.
Federal Aircraft Works
General Aircraft Supply Corp.
Hayes Manufacturing Corp.
The Heath Co.
Kilgen Aircraft,
Organ Co.
King Plastics Corp.
Marine-Air Research Corp.
Mercury Aircraft Inc.
Trans-American Airports Corp.

Manufac-

Div. The Kilgen

FORGINGS

Acro Supply Mfg. Co. Inc.

Airchox Co., Div. of Joyce Aviation
Inc.

Airco Tool Co.

Aircraft Mechanics, Inc.

Aluminum Company of America

American Magnesium Corp.

Atlas Drop Forge Co.

Aethlehem Steel Co. ¢

The Billings & Spencer Co.

The Brewer-Titchener Corp.

Chase Brass & Copper Co,

Columbia Steel Co.

Highbridge-International Co.

Kropp Forge Aviation Co.

Mechanical Products, Inc.

Ohlsson & Rice Manufacturing Co.

The Paulson Tools Inc.

Perry Metal Products Co. Inc.

Revere Copper and Brdss Inc,

Reynolds Metals Co.

Ritter Co., Inc,

DIRECTORY

Transue & Williams Steel Forging
Corp.
Tube Turns, Inc,

Wyman-Gordon Co.

FUEL PUMPS &
SYSTEMS (AIRCRAFT)

A C Spark Plug Div., General Motors
Corp.

Adel Precision Products Corp.

Acro Supply Mig. Co. Inc.

Aircraft Instrument Service, Inc.

American Bosch Corp.

The Aro Equipment Corp.

Bendix Aviation Corp,, Philadelphia
Div.

Chicago Metal Hose Corp.

Clifford Manufacturing Co.

Fuel Injection Corp.

L. M. Gear Co.

Hoof Products Co.

Jack & Heintz, Inc.

Kenyon Instrument Co., Inc.

Lane Wells Co.

Mobile Refrigeration
Inc.

Nash Engineering Co.

Perry Metal Products Co.

Pesco Products Co., Div. of Borg-
Warner

Rohlm Manufacturing Co., Inc.

Standard Aircraft Products, Inc.

Thompson Products, Inc.

Trans-American Airports Corp.

United Aircraft Products, Inc.

Div.,

Bowser,

FUEL SYSTEMS
(AIRPORT)

Gilbert & Barker Mfg. Co.

Mobile Refrigeration Div.,
Inc.

Photoswitch Inc.

Geo. D, Roper Corp.

FUELS

The Atlantic Refining Co.
Socony-Vacuum Oil Co., Inc.
Standard Oil Co. of California
The Texas Co.

Tide Water Associated Qil Co.

GASKETS

Alpha Metals, Inc.
Armstrong Cork Co.

Jowser,
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(Gaskets) Continued

Associated Rubber Products Co.
Atlantic India Rubber Works, Inc.
Automatic Electrical Devices Co.
The B G Corp.

Babbitt Industrial Specialties Co.
Backstay Welt Co.

The Bowling Green Rubber Co.
Burlington Mills, Inc. :
Chase Brass & Copper Co.
Connecticut Hard Rubber Co.
The Felters Co.

Firestone Aircraft Co.

The Garlock Packing Co.

General Aircraft Supply Corp.
The B. F. Goodrich Co.

Hoof Products Co.
Johns-Manville Sales Corp.
Linear Packing & Rubber Co., I:c.
Otto Aviation Corp.

Radiator Specialty Co.

James H. Rhodes & Co.
Spaulding Fibre Co., Inc.
Trans-American Airports Corp.
United States Rubber Co.

GEARS

The Adams Co.

Campbell Hdwe. & Supply Co.

Farrel-Birmingham Co., Inc.

Foote Bros. Gear & Machine Corp.

L. M. Gear Co.

Gleason Works

Link-Belt Co.

Pacific Gear Plant,
Works

Perry Metal Products Co. Inc.

Trans-American Airports Corp.

Vard Inc.

Vinco Corp.

Western Gear

GLASS

Semon Bache & Co.
Owens-Corning Fiberglas Corp.
Trans-American Airports Corp.
The Univis Lens Co.

GLUES & ADHESIVES

Allied Aviation Corp.
Avondale Chemical Co.
Casein Company of America
General Aircraft Supply Corp.
The B. F. Goodrich Co.

DIRECTORY

King Plastics Corp.

Lauxite Corp.

Monite Waterproof Glue Co.

Mono Service Co.

Plaskon Div,,
Glass Co.

United States Plywood Corp.

United States Rubber Co.

Libbey-Owens-Ford

GROMMETS

Arens Controls, Inc.

Atlantic India Rubber Works, Inc.
The Bowling Green Rubber Co.
Burlington Mills, Inc.

Camloc Fastener Corp.

Cinch Manufacturing Corp.

The Felters Co.

Firestone Aircraft Co.

General Aircraft Supply Corp.
The B. F. Goodrich Co.

The Heath Co.

Otto Aviation Corp.

Pierce Plastics, Inc.

Spaulding Fibre Co., Inc.
Edwin B. Stimpson Co., Inc.
Trans-American Airports Corp.

HARDWARE
(MISCELLANEOUS)

The Adams & Westlake Co.

Aero Supply Mfg. Co. Inc.

Aero Trades Co.

Air Associates, Inc.

Airchox Co., Div. of Joyce Aviation
Inc.

Aircraft & Marine Specialty Co.

Airsealand Aircraft, Inc.

American Foundry & Furnace Co.

American Screw Products

Arnolt Motor Co.

Edward F. Aymond Co.

Campbell Hdwe. & Supply Co.

Chase Brass & Copper Co.

Cinch Manufacturing Corp.

Cook Electric Co.

Fox Co.

General Aircraft Supply Corp.

Hartford Machine Screw Co.

Highbridge-International Co.

Hyland Machine Co.

King Plastics Corp.

Major Aircraft Foundry

Otto Aviation Corp.
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(Hardware Miscellaneous)
Continued

Perry Metal Products Co. Inc.

Rohr Aircraft Corp.

Trans-American Airports Corp.

\eeder-Root Tnc.

Weber Showcase & Fixture Co., Inc.

HEATERS

Acme Electric Heating Co.

Air-Craft Equip. Div. of Anchor Post
Fence Co.

Ajax Electrothermic Corp.

American Chain & Cable Co., Inc.

American Instrument Co.

Anchor Post Fence Co.

Carrier Corp.

Clifford Manufacturing Co.

Drayer and Hanson. Inc.

E. A. Laboratories, Inc.

The Folmer Graflex Corp.

The Fostoria Pressed Steel Corp.

Harvey Machine Co., Tnc.

McQuay Inc.

St. Louis Radio Engincering Co.

The States Co.

Surface Combustion Corp.

Taylorcraft Aviation Corp.

Tenney Enginecring, Inc.

The Trane Co.

Harold E. Trent Co.

Warner Manufacturing Co.

HOISTS, CRANES,
LIFTS, ETC.

Aidrcraft Welders, Inc.

Automatic Transportation Co., Div. of
Yale & Towne Mfg. Co.

Baker Industrial Truck
Baker-Raulang Co.

Baker-Spiegel Co.

Barrett-Cravens Co.

Campbell Hdwe. & Supply Co.

Chisholm-Moore Hoist Corp.

Clark Tructractor Co.

Curtis Pneumatic Mchy.
Curtiss Manufacturing Co.

Eclipse-Pioneer Div., Bendix Aviation
Corp.

FFederal Aircraft Works

Globe Hoist Co.

Independent Pneumatic Tool Co.

Div. The

Div. of

DIRECTORY

Lyon-Raymond Corp.

Malabar Machine Co.

Pacific Gear Plant,
Works

Revolvator Co.

Tyler Fixture Corp.

Western  Geav

HOSE (RUBBER &
SYNTHETIC)

Atlantic India Rubber Works
The Bowling Green Rubber Co.
Campbell Hdwe. & Supply Co.
The De Vilbiss Co.

The Flex-O-Tube Co.

General Aircraft Supply Corp.
The B. F. Goodrich Co.
Hewitt Rubber Corp.
Independent Pneumatic Tool Co.
Irvington Varnish & Insulator Co.
Otto Aviation Corp.

Packless Metal Products Corp.
Picrce Plastics, Inc.

Resistoflex Corp.
Trans-American Airports Corp.
United States Rubber Co.
The Weatherhead Co.

Actus Products Corp.

Adel Precision Products Corp.
Acro-Coupling  Corp.

Aero Screw Co.

Acero Supply Mfig. Co. Inc.
Acroquip Corp.

Air Associates, Inc.

Aircraft Components, Inc.
Automotive Rubber Co.

The Brewer-Titchener Corp.
Chicago Metal Hosc Corp.

The De Vilbiss Co.

Firestone Aircraft Co.

The Flex-O-Tube Co.

General Aircraft Supply Corp.
Heyman Mifg. Co.

Independent Pneumatic Tool Co.
Otto Aviation Corp.

Resistoflex Corp.

Screw Machine Products Co., Inc.
Trans-American Airports Corp.
United-Carr Fastener Corp.
United States Rubber Co.
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(Hose Clamps & Hose Fittings)
Continued

The Weatherhecad Co.

Wittek Manufacturing Co.

HYDRAULIC
CONTROLS &
ASSEMBLIES

A & F Aluminum Products Co.

Adel Precision Products Corp.

Aero-Coupling Corp.

Aero Trades Co.

Aeronautical Mfg, Corp.

Aeroquip Corp.

Air Associates, Inc.

Aircraft Accessories Corp.

Aircraft Containers Co.

Aircraft Engineering Products, Inc.

Aircraft Products Co.

Aircraft Specialties Co.

Alco Valve Co. .

All American Aircraft Products, Inc.

-American Screw Products

The Aro Equipment Corp.

Associated Foundries & Manufac-
turers Inc.

Atlantic Diesel Corp.

Aviquipo Manufacturing Corp.

Bendix Aviation Corp., Pacific Div.

Bendix Products Div. of Bendix Avia-
tion Corp.

Chicago Pneumatic Tool Co.

Clifford Manufacturing Co.

The Denison Engineering Co.

Electrol Inc.

The Flex-O-Tube Co.

General Controls Co.

Hoof Products Co.

Hub Industries Inc.

Kenyon Instrument Co., Inc.

Liberty Motors & Engineering Corp.

Mechanical Products, Inc.

Menasco Manufacturing Co.

Models, Inc.

The Oilgear Co.

Otto Aviation Corp.

Pacific Aviation, Inc.

The Parker Appliance Co.

Pesco Products Co., Div. of Borg-
Warner

Scott Aviation Corp.

Simmonds Aerocessories, Inc.

The Simmons Manufacturing Co.

Special Machine Tool Engineering
Works

DIRECTORY

Sperry Gyroscope Co., Inc.
Sperry Products, Inc.
Standard Aircraft Products, Inc.
Trans-American Airports Corp.
United Aircraft Products, Inc.
Vard Inc.

Vinco Corp.

Paul G. Wagner Co.

The Weatherhead Co.

INSTRUMENTS

Abrams Instrument Co.

Adel Precision Products Corp.

Aircraft Indicators Co.

Aircraft Instrument Service, Inc.

Airsealand Aircraft, Inc.

American Paulin System

The Aro Equipment Co.

The Bristol Co.

The Boston Auto Gage Co.

Cambridge Instrument Co., Inc.

Clifford Manufacturing Co.

Cox & Stevens Aircraft Corp.

The R. W. Cramer Co., Inc.

The Davison Chemical Corp.

De Jur-Amsco Corp.

Eastern Air Devices, Inc.

Eclipse-Pioneer Div., Bendix Aviation
Corp.

The Electric Auto-Lite Co.

Federal Telephone & Radio Corp.

General Aircraft Supply Corp.

General Electric Co.

Granberg Equipment Inc.

Jack & Heintz, Inc.

Kellogg Switchboard & Supply Co.

Kenyon Instrument Co., Inc.

Kollsman Instrument Div, of Square
D Co.

Lane Wells Co.

The Lufkin Rule Co.

Models, Inc.

Perry Metal Products Co.

Robertshaw Thermostat Co.

St. Louis Radio Engineering Co.

The Sheffield Corp.

Special Machine Tool
Works

Sperry Gyroscope Co., Inc.

Standard Aircraft Products, Inc.

Herman H, Sticht Co., Inc.

Tel Autograph Corp.

Trans-American Airports Corp.

The Triplett Electrical Instrument Co.

Engineering
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(Instruments) Continued

United States Gauge Co.

Westinghouse Electric & Manufactur-
ing Co.

Electrical

Adel Precision Products Corp.

Aircraft Instrument’ Service, Tnc.
Jendix  Aviation Corp., Philadelphia
Div,

The W. W. Boes Co.

The Brush Development Co.

Clifford Manufacturing Co.

De Jur-Amsco Corp.

Eclipse-Pioncer Div., Bendix Aviation
Corp.

Federal Telephone & Radio Corp.

Jack & Heintz, Inc.

Kellogg Switclhiboard & Supply Co.

Kenyon Instrument Co., Tnc.

lLane Wells Co,

l.eeds & Northrup Co.

The Liquidometer Corp.

Models, Inc.

Operadio Manufacturing Co.

Perry Mectal Products Co.

Robertshaw Thermostat Co.

St. Louis Radio Engineering Co.

J.  Earl Smith

Special Machine Tool
Works

Sperry Gyroscope Co., Inc.

Standard Aircraft Products, Inc.

Herman H. Sticht Co., Inc.

Tel Autograph Corp.

The Triplett Electrical Tnstrument Co.

Westinghouse Electric & Manufactur-
ing Co.

Engineering

Engine

A C Spark Plug Div., General Motors
Corp.

Aircraft [nstrument Service, Inc.

Bendix Aviation Corp., Philadelphia
Div.

Clifford Manufacturing Co.

De Jur-Amsco Corp.

Eclipse-Pioneer Div., Bendix Aviation
Corp.

The Electric Auto-Lite Co.

L. M. Gear Co.

Lane Wells Co.

The Liguidometer Corp.

Major Aircraft Foundry

DIRECTORY

Perey Metal Products Co. Inc.
Rochester Mig, Co., Inc.

Standard Aircraft Products, Inc.
Flight

Aircraft Indicators Co.

Aircraft Instrument Service, lnc.

Bendix Aviation Corp., Philadelphia
Div.

Cambridge Instrument Co., Inc.

Clifford Manufacturing Co.

Cox & Stevens Aircraft Corp.

Eclipse-Pioneer Div., Bendix Aviation
Corp.

The Electric Auto-Lite Co.

Friez Instrument Div.,, Bendix Avia-
tion Corp.

L. M. Gear Co.

General Aircraft Supply Corp.

Jack & Heintz, Inc.

Kenyon Instrument Co., Inc.

Lane Wells Co.

Models, Inc,

Perry Mectal Products Co.

Rochester Mfg. Co., Inc.

J. Earl Smith

Sperry Gyroscope Co., Inc.

Trans-American Airports Corp.

V. & E. Manufacturing Co.

INSULATING
MATERIALS

American Hair & Felt Co.
American Phenolic Corp.
Armstrong Cork Co.

Atlantic India Rubber Works
Ldward F. Aymond Co.
Backstay Welt Co.

Burlington Mills, Inc.
Continental-Diamond Fibre Co.
The Felters Co.

Firestone Aircraft Co.

The Formica Insulation Co.
The B. F. Goodrich Co.

Hope Webbing Co.

Irvington Varnish & Insulator Co.
Johns-Manville Sales Corp.
Manufacturers Chemical Corp.
Owens-Corning Fiberglas Corp.
Pierce Plastics, Inc.

Seaman Paper Co.

Spaulding Fibre Co., Inc.
Technical Ply-Woods

United States Rubber Co.
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(Insulating Materials) Continued
Westinghouse Electrical & Manufac-
turing Co.

LANDING &
NAVIGATION
LIGHTS

The Adams & Westlake Co.
Automatic Electrical Devices Co.
Bardwell & McAlister, Inc.
Dietz Mfg. Co. .

The Fostoria Pressed Steel Corp.
General Aircraft Supply Corp.
Grimes Manufacturing Co.
Kenyon Instrument Co., Inc.
Kulka Electric Mfg. Co., Inc.
Pollak Manufacturing Co.

St. Louis Radio Engineering Co.
J. Earl Smith

Standard Aircraft Products, Inc.
Trans-American Airports Corp.

LANDING GEARS

Aerco Corp.

Aero Trades Co.

Aeronautical Products, Inc.

Aircraft & Marine Specialty Co.

Aircraft Mechanics, Inc.

Aircraft Products Co.

Aircraft Welders, Inc.

Angelus Steel Treating Co.

Atlantic Diesel Corp.

Axelson Manufacturing Co.

Bendix Aviation Corp., Philadelphia
Div.

The Cleveland Pneumatic Tool Co.

Colgate Aircraft Corp.

The Denison Engineering Co.

Firestone Aircraft Co.

General Aircraft Supply Corp.

The B. F. Goodrich Co.

Hockaday Aircraft Corp.

Hub Industries Inc.

Jack & Heintz, Inc.

Keystone Aircrait Products

Menasco Manufacturing Co.

Pacific Aviation, Inc.

Pacific Gear Plant,
Works

Perry Metal Products Co. Inc.

Geo. D. Roper Corp.

Special Machine Tool
Works

Taylorcraft Aviation Corp.

Weston Gear

Engineering

DIRECTORY

Trans-American Airports Corp.

United' Aircraft Products, Inc.

E. W. Wiggins Airways, Inc.

Nose Wheel Assemblies

Aero Trades Co.

Aircraft Welders, Inc.

Bendix Products Div. of Bendix Avia-
tion Corp.

Colgate Aircraft Corp.

Firestone Aircraft Co.

Hockaday Aircraft Corp.

Hub Industries Inc.

Jack & Heintz, Inc.

Menasco Manufacturing Co.

Pacific Aviation, Inc.

Pacific Gear Plant,
Works

Perry Metal Products Co. Inc.

Geo. D. Roper Corp.

Trans-American Airports Corp.

United Aircraft Products, Inc.

United States Rubber Co.

E. W. Wiggins Airways, Inc.

Western Gear

Shock Struts
(Hydraulic)

Aero Trades Co.

Aircraft Products Co.

Aircraft Welders, Inc.

Bendix Aviation Corp., Pacific Div.

Bendix Products Div. of Bendix Avia-
tion Corp.

The Cleveland Pneumatic Tool Co.

Firestone Aircraft Co.

The B. F. Goodrich Co.

Hockaday Aircraft Corp.

Hub Industries Inc.

Menasco Manufacturing Co.

Ohlsson & Rice Manufacturing Co.

Pacific Aviation, Inc.

Perry Metal Products Co. Tuc.

Geo. D. Roper Corp.

Scott Aviation Corp.

Special Machine Tool
Works

Trans-American Airports Corp.

United Aircraft Products, Inc.

Engineering

Tail Wheel Assemblies
Aero Trades Co.

Aircraft & Marine Specialty Co.
Aircraft Welders, Inc.
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Bendix Aviation Corp., Pacific Div.

Bendix Products Div. of Bendix Avia-
tion Corp.

Colgate Aircraft Corp.

Firestone Aircraft Co.

General Aircraft Supply Corp.

The Heath Co.

Hockaday Aircraft Corp.

Hub Industries Inc,

Jack & Heintz, Inc.

Menasco Manufacturing Co.

Pacific Aviation, Inc.

Perry Metal Products Co.

Scott Aviation Corp.

Trans-American Airports Corp.

United States Rubber Co.

E. W. Wiggins Airways, Inc.

LIFE SAVING
EQUIPMENT

Bendix Aviation Corp., Pacific Div.
Cluft Fabric Products

IFirestone Aircraft Co.

The B. F. Goodrich Co.

Walter Kidde & Co., Inc.

Perry Metal Products Co. Inc.
Trans-American Airports Corp.
United States Rubber Co.

LUBRICANTS

The Atlantic Refining Co.
Babbitt Industrial Specialties Co.
Black Bear Co., Inc.

General Aircraft Supply Corp.
E. F. Houghton & Co.

Kendall Refining Co.

The Parker Appliance Co.

The Phoenix Qil Co.
Socony-Vacuum Qil Co., Inc.
Standard Oil Co. of California
D. A. Stuart Oil Co. Ltd.
The Texas Co.

Tide Water Associated Qil Co.
Valvoline Oil Co.

Wayne Chemical Products Co.

MACHINE TOOLS

Abrasive Machine Tool Co.
The Adams Co.

Acronautical Mfg. Corp.
Aircraft Production Engineers

DIRECTORY

American Chain & Cable Co., Inc.

American Foundry Equipment Co.

American Stamping & Mfg. Co.

The American Tool Works Co.

Anderson Bros. Mfg. Co.

The Aro Equipment Corp.

Arter Grinding Machine Co.

Atlas Press Co.

The Avey Drilling Machine Co.

Axelson Manufacturing Co.

The Baird Machine Co.

Baker-Spiegel Co.

Bakewell Manufacturing Co.

Barber-Colman Co.

W. F. & John Barnes Co.

Barnes Drill Co.

Blacker Engineering Corp.

Boice-Crane Co.

Bryant Chucking Grinder Co.

Campbell Hdwe, & Supply Co.

The Cincinnati Lathe & Tool Co.

Cincinnati Milling & Grinding Ma-
chines, Inc.

The Cincinnati Shaper Co.

The Cleveland Punch & Shear Works
Co.

Continental Machines Inc.

Couse Laboratories

Criterion Machine Works

The Denison Engineering Co.

Dix Manufacturing Co.

F & H Manufacturing Co.

The Fellows Gear Shaper Co.

Fitchburg Grinding Machine Corp.

Foredom Electric Co.

Gardner Machine Co.

General Aircraft Supply Corp.

General Manufacturing Co.

Giddings & Lewis Machine Tool Co.

Gisholt Machine Co.

Gleason Works

The Govro-Nelson Co.

The Hall Planetary Co.

Harris Seybold Potter Co., Seybold
Div,

Ideal Commutator Dresser Co.

Jones & Lamson Machine Co.

Kent-Owens Machine Co.

Keystone Aircraft Products, Inc.

W. B. Knight Machinery Co.

L & J Press Corp.

Lane Wells Co.

Langelier Manufacturing Co.

Lincoln Engineering Co.

Like-Rollway Corp.

Lombard Governor Corp.

]
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Micromatic Hone Corp.

Modern Engineering Co., Inc.

National Automatic Tool Co., Inc.

Norton Co.

The Oilgear Co.

Onsrud Machine Works, Inc.

The Parker Appliance Co.

Perry Metal Products Co.

Pioneer Engineering & Manufacturing
Co.

Pneumatic Drop Hammer Co.

Porter-Cable Machine Co.

Potter & Johnston Machine Co.

Pratt & Whitney, Div. Niles-Bement-
Pond Co.

Procunier Safety Chuck Co.

W. A. Schuyler

The Sheffield Corp.

Special Machine Tool Engineering
Works

Standard Machinery Co.

Stokerunit Corp.

The Taft Peirce Mfg. Co.

Taylor Manufacturing Co.

The Thompson Grinder Co.

The T