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CHAPTER I
DEVELOPMENT OF AIR POWER

An Effective Weapon of Diplomacy—The World's Expanding Air
Forces—Growth of Aircraft Industries Abroad—Significance
of Aeronautical Research in Europe.

efficiency of the modern airplane and the rapidity with which
other peoples are taking advantage of it as a means of national
power.

During the last 12 months the flying machine has become what the
aeronautical scientists and engineers have always said that it would.
an extremely fast carrier of heavy loads capable of spanning vast dis-
tances over land and water, with every assurance of reaching its des-
tination on schedule. The importance of this lies in the effectiveness
with which aircraft now can be used in peace and war. A nation no
longer has to break down barriers, either physical or political. It
hurdles them.

Within recent months we have seen the Russian Government in
Moscow successfully defying Japan by using, not an army, not a navy,
but instead a fleet of bombing planes stationed in Siberia. within strik-
ing range of Japan’'s industrial centers. Japan, meanwhile, is creating
a powerful air force to prevent the Russians doing that very
thing. Eventually every strong nation will back up its national policy
with an air force that can be depended upon to work whenever diplo-
macy fails—all of which plagues the diplomats who have been accus-
tomed to proceed along traditional paths hedged in by armies and
navies and the things that armies and navies can do.

The world first learned that the old order on the other side of the
Atlantic had changed definitely, when early in 1935 Hitler's Gov-
ernment invited foreign statesmen to sit down and listen while he told
them of Germany's rearmament plans. When he had finished the
British and French went home and shuddered. Germany’s new air
force could back up anything that Germany might want to do; so Hit-
ler told the world.

Italy sent an army into Ethiopia after all Europe told Mussolini
not to do it. But he kept most of his air forces at home. When Britain
sent her great navy into the Mediterranean to show Mussolini that
she still was mistress of the seas, Britain showed him that and nothing

II

’ I \HE most significant fact about aviation today is the astounding
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CHAPTER III
OTHER WORLD AIR POWERS

'Relative Combat Airplane Strength—European Governments Estab-
lish Great Research and Development Centers—Great Britain’s
Superior Strength—The French Development Program—
Germany Rearms in the Air—Italy’s Air Force Pro-
gram—Japan’s Modern Air Force—Russia Strives
for Air Power.

in the order named, were making real progress in the de-

velopment of their air strength at the beginning of 1936. Each
nation was increasing its flying personnel, expanding training facilities,
creating reserves of pilots and equipment, perfecting its methods of
research and development and setting up greater aircraft manufac-
turing industries capable of producing fleets of military airplanes in
the event of war.

One way of gauging relative air force strength is to compare the
number of combat planes on hand and those projected for certain peri-
ods. When combined with a fairly accurate knowledge of air force or-
ganization, plant capacity and the kind of machines the industry is
capable of producing, it enables one to determine actual air power. The
following table has been compiled for the Aircraft Year Book for
1936. It includes all armed planes, pursuit-fighters, light and heavy
bombers, attack, armed scout and observation, armed patrol and trans-
port ships, machines in active service, reserves and secondary re-
serves. It is not in any sense an official report; but it is an attempt to
set down the approximate strength, based on all that has been said.
written and observed about these air forces during the last 12 months,
what they are believed to have had on January I, 1936, as compared to
the machines they had 12 months previously, and what they plan to
have on January 1, 1937. The United States is included for purposes
of comparison.

In explanation of the table on combat airplane strength these facts
should be noted: The United States is where it was a year ago—fifth.
Germany shows the most rapid development; but it is nothing com-
pared to what she could have produced had it accorded with her plans.
Germany prefers to reach the highest state of technical development
and perfect her production facilities before turning out any large fleet

33
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of planes, and then in numbers sufficient to keep pace with her great
air force program. It is to equal any force m the world.,

Combat Airplane Strength

January January January

1935 1930 1937

Jritish Iimipire ... ... ... 2,800 3.000 4.300
France ................. 3.600 3.400 4.000
Russia .................. 3.000 3,300 4.000
ltaly ... L 2,300 2,800 3.000
United States ........... 2,000 1.900 2,200
Japan ..o ool 1.850 1.800 2,100
Germany ............... oo 1,000 2,000

The United States, France and Japan lost in actual numerical
strength during 1935, but that is not nearly as significant as the fact
that in cach country technical progress has heen rapid. France a year
ago had many combat planes, but was falling behind the others in the
performance of cquipment. In 1935 France devoted a great cffort
toward modernizing her combat planes. Japan commenced turning out
all metal fighting machines with fairly high performance, planning to
re-cquip all squadrons by 1938. The rate of increase in combat planes
equals that of the United States. Japan’'s production capacity has in-
creased in the last year. The United States, as explained in Chapter
I, 1s still ahead of other nations in the technical excellence of its
combat planes. But that can he traced solely to the momentum of the
past. Where it had once been three years in the lead, it was only 18
months ahead in technical development at the beginning of 1930.
Others were beginning to make faster progress in acrodynanmic science.

Great Dritain, France, [taly and Germany have spared no expense
in perfecting their Government lahoratories for acronautical re-
search and experimentation. For years they have watched the work of
the National Advisory Committee for Aeronautics in the United
States. They know that the superior performance of American com-
mercial and military planes must be attributed partly to the knowledge
gained from the research in the NACA laboratories at l.angley Field,
Va. The foreigners are now establishing new laboratories in an ef-
fort to overcome this American leadership in technical development.

Russia’s large fleet can be compared to those of other nations only
in numbers. With few exceptions the Russian planes are slower, more
cumbersome and more difficult to keep in repair. That can bhe attribut-
ed to several factors, among them unskilled personnel in the shops, the
relatively few capable designers and engineers and the system of State-
owned and operated plants.
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culated to keep her ahead of other nations in the air. The combat planes
which the Government could bring into service increased from 2.800
in 1935 to 3,600 in January, 1930. Total combat strength. including
reserves, is to be built up to 4.500 machines by January. 193;.

The Home Defensc FForce—a part of the Roval Air Force—1s be-
ing expanded from 32 squadrons with 580 first line planes and reserves
to 123 squadrons with 1,500 planes and 100 per cent reserves. The
program is to be completed during 1936. Including reserves the Brit-
ish air strength at the beginning of the year was divided as follows:
In the British Isles 1,000 combat planes in service and 1.000 reserves:
500 combat planes, including reserves, assigned to the Navy: about
600 combat planes, including reserves, assigned to Royal Air Force
contingents on duty abroad; and about 500 combat planes in service
with the various air forces maintained by other governments in the
British Empire.

The regular Royal Air Force personnel is to be doubled numeric-
ally, to a total of about 60,000, including 5,000 pilots. Nine new flight
training schools are being established. Forty-nine new air stations are
to be created, with special attention to strategic points on the East
Coast. Reserve squadrons are heing increased, and a number of new
reserve squadrons are to be organized among the colleges and schools.
Amateur pilots receiving commissions will receive 115 pounds sterling
to reimburse them for the cost of learning to fly.

With 35 airplane factories in the United Kingdom the Govermment
maintains on its active approved list for military procurement 11 fac-
tories. They are capable of producing about 10 combat planes a day.
The Government’s air force expansion program, enlarged twice dur-
ing 1935, calls for a plant production capacity of 75 planes a week by
July 1, 1936. That output is to provide replacements for obsolete
equipment and add 9oo modern planes to the roster of the British air
forces by the end of the year. Many observers believe that objective
will not be reached, however, in view of the need for slowing up pro-
duction to incorporate the latest technical developments.

The need for the most intensive development is considered acute.
because of conditions on the Continent where hoth Germany and Italy
are concentrating on improvements which should increase aircraft per-
formance in another year. The possibility of fleets of long-range
bombers flying high enough and fast enough and with sufficient loads
of bombs to destroy whole cities has convinced Britain that her new
air force must be able to carry out three separate missions.

The missions are: (1) To meet an invading air force and shoot it
down or drive it back; (2) to invade enemy territory and destroy its
air force centers and concentration depots; (3) at the same time to
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worth, with two 810 horsepower Siddeley Tiger engines, ot potrans
port or bomber with a speed of more than 215 mitles an broar, aonew
wristol, model 130, designed for acrew of three and 2 <aldicrs or
two tons of bombs. The new Handley Page 21 bomber will carry 30
men or two tons of hombs, A new Bristol twin-engine maodel, resem
bling the American Army types developed in 133, is reported to have
aspeed greater than 2go miles an hour.

The Government has definitely adopted o poliey against national
ization of the aireraflt manufacturing industry. After 18 vears of ¢x
perience the Royal Nireraft Fstablishment at Farnhorough, accord-
g to reports in 1933, has succceded in producing only one very or
dinary type of flving machine, the Cneen Dee tvpe, used as a target
m anti-aireraft practice. It has, however, carried on some worthwhile
experiments in wirceless control of aireraft, using the Queen Bee.

The Government has also revised its procurcnent methods 1o facil
itate production of modern machines while theyv still are madern. The
new system provides that the Air Ministry specifications shall be sim-
plified, to afford the constructors <ome Jeeway i ereating satisfactory
machines for the air forces. The extent of service tests and even the
fivst tests at the Martlesham technical station have been materially re-
duced. Al those changes can he summiarized in one <entence : The
Air Ministry has decided to tell the British aireraft industry what 1t
wants and then give the industry an opportunity to produce it with the
Jeast possible red tape and delay. A practical safeguard remains; 1f a
mantfacturer does not succeed in producing what the Covernment
wants, he may not receive further orders. [t is up to him,

British official scientific rescarch is concentrated largely i the
laboratories at Farnborough, corresponding to the Langley Taborator-
ies of the National Advisory Committee for Aeronautics in the United
States. New apparatus was installed in 1935, including a hig wind
tunnel, and rescarch facilitics were to he further increased during 19306.

At the begimning of 1936 the aireraft industry was in an excellent
position to carry out its share of the air force expansion program. lts
record f{oreign trade in 1935 had augmented the mereasing orders
from the Government so that a majority of the plants had full crews
of trained personnel. Many of the larger plants were working day
and night. More than $11.000.000 worth of aireraft products werce
shipped abroad during the first 10 months of 1935. Quantitics of air-
craft engines were shipped to Germany. Accessories were shipped to
Russia. Military aircraft as well as commercial planes were sold in
South America.

Like all other nations abroad Great Britain is encouraging her
air transport Iines to improve their service, and thus advance British
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boats are being built by Short Brothers and are to have sleeping ac-
commodations for 16 passengers or chairs for 24. The land planes are
being built by Armstrong Whitworth, and are to he high-wing mono-
planes with retractable whecls. They will secat 27 passengers by day
or carry berths for 20 at night. The new transports will have higher
speeds, materially quickening Imperial Airways service between lon-
don and cities on the Continent. London to Capetown, South Africa,
is to be covered on schedule in four days. l.ondon and Australia are to
be spanned in seven days. Feeder lines are to be established in South
Africa.

Imperial Airways also has under construction scveral experimen-
tal transports, one a flying boat of sufficient range to fly the Atlantic.
Another is a huge flying boat with a smaller seaplane on top of it, the
idea being to take off with the smaller ship carrying a full paying load,
get it up in the air and then let it fly on from there, the mother plane
returning to its base. The company is negotiating with the Post Office
Department, in efforts to have all first-class mail within the Empire
transported by air. Arrangements are being made for a joint New

York-Bermuda service in cooperation with the Pan American Air-
ways System.

The French Development Program

At the beginning of 1936 France had 3,400 combat planes at home
and abroad, in active service and in reserve, as compared to 3.600 ma-
chme.s n 1935. Like the United States the French Government has
permitted the air forces to fall behind in combat equipment, and for
precisely the same reasons—confusion as to policy and methods of
procurement. Germany’s astonishing progress and the Italian-Ethi-
Opran Sltl.latlon_have now jolted the French into realizing the danger
involved in letting the air force fall behind that of other nations, both
n r}umbe_rs of planes and in performance. The Government now has
an intensive program under way. French factories delivered approx-
imately 6oo combat planes during 1935. They took the places of 800
machines which had been written off the air force lists through obso-
lesc.er.lce or C}‘ashes. Like that of the United States some of the re-
maming equipment was more than six years old. The French air
forces are to have an aggregate of 4,000 combat machines at the end
of 1936. That number, the Government believes, will be a 50 per cent
lead over the npmber that Germany may have at that time.

At the beginning of 1936 combat machines were distributed as
fo!lows: In metropolitan France there were in active service 240 pur-
suit planes, 240 bombers and 620 armed scout and observation ma-
chines. For every plane in active service there was another in reserve,
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central department of technical development and scientibic research
at Chalais-Mcudon.  Improved laboratory facilities have been pro-
vided. the scientific staff considerably increased and the rescarch and
development work of the Government and industry coordinated to a
degree which the French themselves once thought impossible. Under
the new system experimental contracts are often shared by as many
as three rival manufacturing companies, all working toward the de-
velopment of a single type which the air forces are to have in large
numbers during 1937, The objective is to have the new air force
cquipment as efficient as coordinated science and industrial enterprise
can possibly make it.

The third part of the program is toward increased personnel. The
strength of the air forces is to be increased from an existing total of
3.500 pilots and 37,000 other men at the beginning of 1930 to 4,200
pilots and 42,000 others at the end of the year.

Decentralization of the 25 IFrench aireraft factories in the vicinity
of Paris, started in 1933, is still being carried on, the plan heing to
have independent manufacturing units far cnough apart to prevent
wholesale destruction by air raids.

New machines assigned to the squadrons include a new Bloch
homber carrying a ton bomb load at 180 miles an hour with a range
of 745 miles. Forty twin-engine Amiots with a range of 1,000 miles
are being delivered, and an additional 6o may be ordered during the
summer of 1930. The pursuit squadrons are being wholly provided
with new machines. Half of them had received new machines at the
beginning of the year. Nicuports and a Dewoitine 300 were among
the new single-place machines having speeds in excess of 230 miles
an hour at service ceilings. They represented a 2o per cent increase
in specd over the old types.

Like those of all other powers the French program cmbraces plans
for an extraordinary development of large f{ast bombers. The four-
engine Farman 221, with a wing span of 108 feet, is reliably reported
to have a service speed of more than 200 miles an hour and a long
cruising range. Twin-engine light attack hombers with service speeds
of 240 miles an hour were being delivered at the rate of two a week
at the beginning of 1936. But the program was for still faster equip-
ment, if possible, before the end of the year, with pursuit planes mak-
ing 280 miles an hour under full service conditions and hombers doing
250 miles an hour. Among the new planes were the Bloch 130 twin-
engine fighter, Bloch 200 night bomber and a Bleriot-Spad.

Aside from a number of domestic air lines and a few independent
air transport services extending into Africa the French have concen-
trated in Air France their international transport development. Air
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tions. General Goering as a lcader of the famous Richthofen squad-
ron was noted for his surprise attacks. Ile likes to work in secret in
order to preparc surprises for his friends as well as potential encmies.

The German air force program got under way with the rise of the
Hitler Government. At the beginning of 19335 Germany could have
mustered about 600 combat planes. None, however, was the equal.
type for type, of the latest combat planes built elsewhere. But at the
beginning of 1936 the German air forces had available approximately
1,600 combat planes ; and a large number of them compared favorably
with the best machines in Furope. Goering’s plan is for 2.600 combat
planes by the end of 1936.

The 1,600 combat planes carly in 1936 were divided approximately
as follows: 6oo heavy hombers, 2zoo light bombers and scout planes
and 200 pursuit ships, aggregating 1,000 first-line combat planes, with
300 in reserve and 300 assigned for combat training.

There were fewer than 1,000 military pilots in active service at
the beginning of 1936, and a majority of them were on a training
status. The number is increasing rapidly with the establishment of
training facilities.

The organization of the air force is built around the air regiment.
generally comprising 81 airplanes, in turn divided into wings, squad-
rons and flights. Tour complete air regiments were cquipped with
first-line planes at the beginning of 1936, with others in process of
organization, some partly equipped.

The present program is replete with changes which elsewhere
would be considered of a most radical nature. The Government has
forced the industry into a mobilization plan far more exacting than
that prevailing in any country during the World War. Put into effect
late in 1935 this plan places under Goering's absolute authority the
disposal of raw materials, decision as to where they shall be shipped
for fabrication, and power to stipulate the kind of development and
production work which each plant shall carry out.

As a result the 17 airplane factories have actually been reduced to
11 factories. Certain authorized plantgd¥re given development orders,
with ample funds to design and build a new model. Instead of build-
ing one plane the plant is asked to produce 12. The 12 machines are
put through constant development processes, as one after another they
come from the plant. If the model meets expectations, it is taken away
from that plant, together with all jigs, plans and the necessary per-
sonnel familiar with all details—all are transferred to another plant,
one of a number designated solely as production plants. There the
required number of planes is turned out under a system which, Goer-
ing and his aides believe, will assure maximum production in an emer-
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months or a vear after the fighting starts but on the day that war is
declared.

The German ability to produce aircraft possessing the best per-
formance qualities was thoroughly demonstrated during the World
War, when Germany alone turned out 30,000 military airplanes. A\t
the time of the armistice, despite a serious shortage of raw materials,
the factories were producing 2,000 machines a month.

Junkers products are famous the world over. They have formed
the principal equipment on the Deutsche Luft Hansa, the great Ger-
man air line system; and they have been sold at relatively low prices
in more than a score of other countries, thereby providing revenues to
keep alive part of the German industry.

The Junkers Ju-52, a three-engine metal transport for 17 passen-
gers, was produced in such large quantities in 1933 that there was no
place to store them under cover. luft Hansa had all that it could op-
erate and maintain in reserve. The Berlin airport, Tempelhof, be-
ame littered with Ju-52 transports. Scores were seen standing in
a corner of the field. When some disappeared, others soon took their
places.

The Ju-52 was not very fast; but it had a definite kind of effi-
ciency. It could carry good loads at a speed of about 150 miles an
hour. It was, frankly, a disguised, if cumbersome. homber. The pas-
senger compartment could be easily transformed. There were mount-
ings for bomb racks along the walls. The flooring came up in places,
to disclose complete traps for bomb release and all such facilities. The
lavatory in the rear of the passenger compartment was actually a gun-
ners cockpit. The roof was demountable, and there were fittings for
machine guns, sights and a communications system to the pilots’ cock-
pit in front.

Late in 1935 the Germans started selling Ju-52 machines through-
out the world, sometimes for only five per cent of the estimated cost
of production. The reason for exporting the Ju-52 was that the Ju-80
was coming off the production line in increasing numbers. The Ju-86
is a twin-engine smooth-skin transport-homber with retractable land-
ing gear and oval fuselage. It has a cruising speed of 186 miles an
hour at 8,000 feet with full loads. Tn appearance it resembles the
leading American transports of 1935,

The Arado plant at Warnemunde is building advanced trainers
and two-seat fighters. Dornier at Friedrichshafen is building light
bombers and attack planes with slender hodies and high speeds. Dor-
nier was experimenting with all metal construction during the World
War. The famous Gothas of the war, the great hombers that raided
England and other Allied countries, will soon he in the air again. The
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since 1933 has been building up a large airplane manufacturing plant
at Johanisthal; and it is now producing gencral purpose planes. which
within two years have increased in speed from 160 to morc than 200
miles an hour. The Weser aircraft plant, started in 1934, working on
machines designed by Dr. Rohrbach, has taken over the former Rohr-
bach plant in Derlin and established another at Bremen. It is building
both Jand and sea machines. The Buecker plant at Rangsdorf, started
in 1933, has heen turning out training planes. The name of Messer-
schmitt is again in the air with Germany's new squadrons. The de-
signer, W. Messerschmitt, has been chief engincer of the B. F. W,
plant at Augsburg, and it is producing two-place fighters and hght
attack-bombers. Focke-Wulf is building fast planes.

The German aircraft industry today has priority orders on essen-
tial materials ; and the Government is acquiring huge stocks of man-
ganese, copper, rubber and aluminum alloys.

The comprehensive plan for development of the new German air
force does not provide for immediate mass production of combat
planes. General Goering is far too practical to waste money and ma-
terials on machines that must become relatively inferior within a year.
There is no indication that mass production of combat planes is con-
templated during 1936. The fact is, however, that General Goering
can do it if conditions should warrant. Observers believe that pro-
duction will be kept down to provide a total of 1,500 first-line combat
planes and goo reserves by the end of 19306. .

The chief problem has been the training of aviators for active mili-
tary duty. General Goering and his experienced officers are wholly
familiar with the demands of a modern air force; and they alone,
among all air force commands in the world, are absolutely free from
outside interference. They have a free hand. Being practical men,
they are not bluffing or rigging up their air force as an official bally-
hoo. '

Their air force personnel is being chosen with far greater care
than even pre-war Germany witnessed in its officers’ corps. The youth
of the old aristocracy is being drawn into the air force. Sons of pow-
erful officials choose it above all other branches of the service, €vi-
dence that it promises more in the form of rapid promotion, high
office and fame. It also assures Germany’s future position in the air.

The air force program radiates from three great centers. One is
the now famous house of 2,000 rooms, a modern structure in -Ber.lm.
It houses the entire Air Ministry. Beyond question it is the ﬁrst-btll_ld—
ing of the kind designed to coordinate and facilitate the organization
and direction of modern air power in all its complex forms. Here
Goering and his high command plan and direct every movement to-
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radio station, models of cities, fortifications and war zones represent-
ing every conceivable kind of bombing target. There are rescarch
rooms with charts, descriptions and other data about every country in
ILurope and Africa. The buildings. some with four floors. are of per-
manent construction. There is a central heating plant. Kladow has
its own yacht club on the shore of the lake that flanks one side of the
air city. There is an L-shaped landing field, on one side of which are
hangars, repair shops and a transportation department. It is rumored
that Kladow has plenty of homb-proof shelters, in case of enemy air
raids.

There is an air force school in cach of the six air districts, at Ber-
lin, Koenigsberg, Fresden, Muenster, Munich and Kiel. There are
air fighting schools, an air armament school for land and one for sea,
schools for training pilots, anti-aircraft artillery schools and air ob-
server schools.

Doeberitz is an example of the type of air force base that Germany
is creating. It is possibly the most modern air service base in the world.
The buildings have been carefully designed and located so that if one
should be struck by a bomb, the others will not catch fire. Hangars
and workshops are not hunched together on an open plain, to offer
bright targets from above; instead, they are strung out along the edge
of a forest, widely separated, long thin buildings especially designed
to prevent wholesale destruction. The roof, two ends and rear side
of each hangar are round, sloping outward from top to ground. Walls
and roofs are thickly padded, possibly with concrete and covered with
cement which is painted to resemble the surrounding surface. The en-
tire front side of each hangar is a series of modern folding doors, me-
chanically operated. Observers say that bombs striking anywhere save
directly in front of the doors should do slight damage. From the air
the hangars appear to be underground.

Forty military flying fields are to be established by the end of 1936.

Although starting comparatively late in building up Germany’s air
power, General Goering and his fellow enthusiasts have had the ad-
vantage of freedom of action. That and the fact that they could begin
at the bottom and build with new materials, instead of trying to reno-
vate an old institution, provided the tremendous impetus in the third
major activity in their aeronautical development, the central research
and experimental organization with its principal station at Adlershof.
The German name for it is abbreviated to DVL, and it corresponds
to the National Advisory Committee for Aeronautics in the United
States, which maintains the Langley Laboratories at Langley Field,
Va. Like the British research center at Farnborough, the new French
center at Chalais-Meudon and the new experimental air city of Gui-
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what a design will do before a pilot takes it up in the air. And onec may
determine, if he desires, what he must do to a design in order to have
it give a certain kind of performance. The laboratories at Adlershof
are being provided with every device required for the most thorough
research, the Jatest being a vertical wind tunnel for the study of free-
spinning airplane models. The pear-shaped structure of the Adlershof
vertical tunnel permits operations under a pressure of two atmos-
pheres. It means that here under laboratory conditions scientists may
test and record accurately tests of models under conditions exactly
similar to those existing when a pilot takes up a new plane for flight
tests. A full-scale wind tunnel was added in 1933.

The DVL also collaborates with the universitics which have aero-
nautical laboratorics, notably Goetingen, Hanover, Stuttgart. Berlin
and Aachen. The practical tests of models from the designers and
manufacturers gencrally go to the universities for tests, while the
scientists and staff at the Adlershof laboratories continue to delve into
the unknown, prying loose for the futurc improvement of German
air power the secrets which otherwise might remain forever mysteries.

At the other extreme of German air power is the DLV, the na-
tional organization for the air training of German youth. It is partly
subsidized by the Government and partly by local communities with
contributions from private industries and individuals. It has a large
training center in each of the 16 political divisions of the Reich. Each
town and village has its own little air center, a sort of boys’ club where
aviation is the sole matter of interest.

Boys who qualify for training reccive a month or two at one of
the 16 central training schools, tuition and board free. Back home
they make models, graduate to gliders and even receive flight training.
By the time they are 18 they are able to decide whether or not they
want a career in aviation. Some enter the aircraft industry, others
become mechanics, engineers and helpers on the air lines. They may
elect to enter the air forces, where they start in the lowest ranks, with
opportunities to work their way up through the non-commissioned
grades. Many become non-commissioned pilots. German officials be-
lieve that they have available when needed more than 50,000 young
men who have been trained in the various branches of military and
commercial aeronautics. And each of the 16 main training centers is
turning out approximately 600 upper classmen a year, a total of some
10,000 trained airmen annually.

German air transport is developing more rapidly than ever before
because General Goering believes firmly that the future of the country
does not lie in air force preparations alone but in air transportation
linking together all corners of the earth. With that in mind he has
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program twice during the last 12 months. To the 2000 pilots and
20,000 other personnel in the regular air forces carly i 1933 he will
have added 1,500 pilots and 13,000 others by the end of 1936, Combat
airplanes. numbering 2.300 carly in 1933, had increased to 2800 in
January. 1936, hesides replacements for losses incurred in the Fthio-
pian campaign and during training activities in Italy and Libya. The
combat airplane strength is to be increased to 3.000 cffectives by the
end of 1936. most of the new planes replacing old equipment.

Italy's 15 airplane factories are on a war basis. The Savoia and
Caproni plants are turning out rush orders for new long-range bomb-
ing machines. Fiat's aviation subsidiary is producing three different
models of pursuit ship. The Romeo works is producing pursuit and
three-place observation planes. The Piaggio plant is supplying a fast
single-float scaplane for Mediterrancan squadrons and also a three-
engine monoplane homber with retractable wheels and a speed of 220
miles an hour. Hundreds of Savoia twin-hull flying boats with long
cruising range and speed of 140 miles an hour are also in service at
an increasing number of coastal air stations.

The Italian campaign in thiopia started with inferior equipment.
the thought heing that the Jthiopians had no air force. and thus were
unable to offer real resistance to Italy’s squadrons no matter with what
they were equipped. The futility of that reasoning became apparent
early in the campaign. The unusually long distances to be covered
forced the Italians to fly with heavy fuel loads; and they had to fly
dangerously low. There was no possibility of making surprise attacks.
Then too, the Caproni bombers were obsolete, with low ceilings and
relatively short range, too short to permit reaching some of the prin-
cipal objectives. The expeditionary forces on land found great difh-
culty in maintaining contact with the observation squadrons in the air
overhead. During surface engagements with the enemy in the moun-
tains observers failed to locate them even when flying directly over-
head, such was the nature of the country.

In March, 1936, the Italian hombing squadrons in FEthiopia were to
receive new machines, Savoia S-81 models, cruising at 217 miles an
hour with full crews and two tons of bombs at a height of 13.000 feet
with a range of goo miles.

The high-speed school maintained by the Government at Lake
Garda, which had enabled Italy to retain the world speed record for
several years, has produced practical results in improved streamlin-
ing, control at high speeds, engine cooling and high altitude perform-
ance. New pursuit planes to be in front line service in 1936 are to have
speeds the equal of any in Europe and exceptionally high service
ceilings.
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of the United States Army and Navy, admittedly the hest tactical or-
ganizations in the world. The Japanese Army has an orgamzation
similar to the U. S. Army Air Corps. It also is creating i that service
a general headquarters air force which will hecome the striking toree
of the military establishment. The Japanese Navy's aviation service
ranks sccond among all the powers, being excelled only by that of the
United States, the most cfficient Navy air force in existence.

In January, 1935. Japan possessed approxmuately 1830 combat
airplanes, including reserves. In January, 1936, the number had been
reduced to 1,800 : not through oversight or failure to huild machines
but due to the need for replacing obsolete equipment with new. The
Navy squadrons were receiving increasing numbers of new machines
at the end of the year. The Army squadrons were to receive quantities
of new machines in 1936, The program provided for an increase, be-
sides replacements, giving Japan a combat plane strength of some
2,100 machines at the end of 1936.

The Japanese Navy has approximately the same number of com-
bat planes as the U. S. Navy. Japan has about 390 combat machines
on her carriers and cruisers and 470 at shore stations. The Army has
040 combat planes, including reserves. It has an air brigade in Korea
and another in Formosa. The entire Army air force 1s receiving as-
signments to duty in Manchuria, the squadrons being transterred
back and forth to afford training opportunitics for all.

Until 1933 the average Japanese military plane was always three
or four years behind those of the United States and I<urope. That was
because Japanese factories were huilding to the foreign designs and
they required two or three years to get into production. But the policy
of building up a domestic industry so that it shall always be sclf-sus-
taining and available for any emergency has been a Japanese policy
since 1884 when the Government turned over to private companies its
Navy shipyards, and thenceforth encouraged all private industries to
expand to be ready to build to any GGovernment order, however large.
That policy has prevailed in Japanese aviation.

Manufacturing rights to designs of planes, engines and accessories
have been purchased from all countries displaying products that show
improved design and performance. Germany has been selling Japan
convertible transport planes, and these arc being used in Manchuria
and North China.

The greatest production plant in Japan is that of the Mitsubishi
company which so successfully developed Japan's naval construction
program bhefore the turn of the century. Its aircraft factory at No-
goya covers 71 acres and has 4,000 employees. In 1935 modern ma-
chinery was installed for the fabrication of all mectal aircraft under
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rience necessary to cope. for example. with an enemy striking from
the North, East or West.

Russia Strives for Air Power

Two airplanes a day from cach of 11 aireraft plants. and 10,000
machines ready for war by 1939, with legions of trained pilots avail-
able for duty on any fronticr—that was the Russian plan early in
1936. Among the numerous obstacles in the way of that program is
the fact that the aircraft plants cannot produce that many planes
under the present system. There are not cnough experienced design-
ers to develop the various types required hy any balanced air force.
There are not enough aircraft plants. Technically, Russia has a long
hard road to travel before being a serious competitor with other world
air powers. Able officials in Russia believe that if the present air force
should set out against any first-class power, Japan for example, entire
fleets of planes would be destroyed without one ship reaching its oh-
jective. Relatively fast, high-flying planes could shoot down the
slower machines without much danger of heing shot down in return.
But Russia has an air force.

Squadrons of the Red Fleet are on active duty throughout Russia.
An increasing number of able, enthusiastic young pilots are joining
this air force. The number is a jealously guarded secret. As to the
number of planes one finds little difficulty in reaching an approxima-
tion. Almost any observer can learn the number of machines being
turned out of a factory over a certain period, and the number it can
produce under the same conditions in future.

In January, 1935, Russia had approximately 3.000 so-called com-
hat planes, some 600 of them in the Vladivostok area, others distrib-
uted among the 35 air force bases that extend from Leningrad to the
Black Sea. On January 1, 1936, the total number of combat planes
had increased to 3,300, and 1,000 of them were in eastern Siberia.
Approximately 600 machines had been produced in 1935. an average
of two for each working day for the entire country. Half that num-
ber had been used for replacements. The official program contem-
plated an increased production of some 1,500 combat planes in 1936:
but those charged with manufacturing them knew they would not he
able to produce more than half that many. A fair estimate places
Russia’s combat strength at 4,000 planes by the end of 1936. New
bombers now being delivered to the squadrons can cruise at 150 miles
an hour with 30 soldiers or two tons of bombs. They have a range of
1,200 miles.

Unlike the factories in other countries many of Russia’s airplane
plants are not used for building airplanes. They are devoted solely









CHAPTER 1V

WITH THE ARMY AIR CORPS

Serious Shortage of Planes Despite Superiority of American Aircraft
—Reasons for Delay in Equipping the Air Corps—Secretary
Dern’s Report—686 Machines Ordered—Program for 3,000
Combat Planes in Five Years—Importance of the Air-
craft Industry—The GHQ Air Force—New Air
Corps Bases—Activities During 19335.

O.\' January 1. 1936, the Army Air Corps had in active service

approximately 1.200 officer pilots, 14.000 enlisted men and

some 300 combat airplanes fit for real war duty. The remaining

800 machines on the Air Corps list were obsolete enough to be cast

aside in any determination of actual air force strength. They were

from four to eight years old. and lacked the high speed and other per-

formance requisites of modern military aircraft. The average of three

military aviators to every useful combat plane in the Air Corps evi-

denced the acute shortage of equipment in this important branch of
the defense establishment.

That serious situation could not be attributed to ordinary causes.
The aircraft plants in the United States were recognized as being fully
capable of producing machines in sufficient quantities and of such high
performance as to keep the air forces numerically stronger and vastly
more efficient than any other air force in the world. The American
aircraft manufacturing industry technically was at least 18 months
ahead of any foreign competitor. It could produce any type of plane
with assurance that it would be superior to similar types built abroad.
Despite the armament race in Europe, which was causing the larger
powers to work their aircraft plants three labor shifts a day, the prod-
ucts of the American manufacturers possessed far greater speed,
climbing ability, load-carrying capacity and flying range. Without
exception all other powers attempting to create huge air forces were
following American practice in design and construction.

A majority of the members of Congress long had been in favor
of maintaining the Army Air Corps at a strength commensurate with
the forces of other powers. Congress was disposed to appropriate all
necessary funds for that purpose. The General Staff of the Army
and in fact everybody concerned with the national defense were in
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CHAPTER V

THE NAVY'S AIR FORCES

Pilots and Combat Planes—Secretary Swanson’s Report—Aircraft
Carriers—Shortage  of  Personnel—XNaval Aircraft Factory's
Plane—Rear Admiral King's Summary of Improvements—
Recommendations—Operations with the Fleet—Activ-
ities During 1935.

N January 1. 1936. the Bureau of Aeronautics, U. S. Navy,

had in active service approximately 1,300 pilots and 8oo com-

bat planes, including Marine Corps personnel and equipment.
Some 4350 modern combat planes had been ordered. and they were
being delivered to the Navy in steadily increasing numbers at the be-
ginning of the year.

Sceretary of the Navy Claude A. Swanson, in his annual report
for the hiscal vear 1933, stated:

“Naval aviation has made further satisfactory progress and the
scope of its activities with the Fleet has been enlarged. The present
system, wherein aviation is an integral part of the Navy and subject
wholly to naval control and administration. has met all tests and has
demonstrated its soundness.”

Sceretary Swanson gave the status of aircraft carriers in the fol-
lowing table:

Additional

permitted

Building and by treaty

Total built Total built  appropriated to be laid

under age for down be-

fore Dec.

31,1936

Num- Tons Num- Tons Num- Tons Tons
ber ber ber

United States: 4 02,000 3 80,500 3 54,500 o
British Empire: 6 115,350 ©6 115350 I 15000 1g,100*

Japan: 4 68,370 4 68,370 2 20,050 50

* May also replace Furious, Fagle, and Hermes (experimental ships).
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CHAPTER VI

THE FLYING COAST GUARD

Strength of Coast Guard Aviation—Statistics for 1935—Adventures
Over Land and Sea—Life-saving from the Air—Mercy Flights
—Spotting Outlaws—With the Ice Patrol—Aircraft in
Coast Guard Service.

Guard had in active service 48 pilots and 43 airplanes. The
aviation units were located at Salem, Mass., Cape May, N. J.,
Miami, Fla., Biloxi, Miss., San Antonio, Tex., San Diego, Calif.,
and Port Angeles, Wash., with a headquarters detachment on duty in
Washington, D. C. Seven officers were receiving flight training at the
naval air station, Pensacola. Fla.

Arrangements had been made to establish a new flying base at
Floyd Bennett Field, Brooklyn. New York. Another base was to be
set up at Charleston. S. C. New shops and a hangar were being com-
pleted at Cape May, N. J.. and a new station was to be constructed at
San Diego, Calif. ‘

During the fiscal year 1933, 15,617 aircraft were sighted and
checked at Coast Guard life saving stations. Coast Guard planes
cruised 527,756 miles during the 12 months, over land and sea, day
and night, in all kinds of weather. An aggregate of 6,601,192 square
miles was covered by the Coast Guard pilots on patrol. They spent
5,709 hours in the air. They identified 16,225 surface vessels, large
ships and small, liners, yachts and small pleasure craft. On 143 sepa-
rate occasions during the 12 months Coast Guard planes rendered
assistance to persons in distress. They transported 42 emergency cases
- by air. Coast Guard observers on flying patrol located 159 illicit stills
which were later destroyed. Fifteen commissioned officers and 10 en-
listed men were graduated from Pensacola as full-fledged pilots during
the fiscal year 1935.

Commander E. F. Stone, one of the heroes of the first srial cross-
ing of the Atlantic, the flight of the Navy NC-4 in 1919, and Lieut.
R. L. Burke, both of the Coast Guard, established flight records during
the year.

The radio man at the Miami air station of the U. S. Coast Guard
was humming a tune to himself as he glanced out the window. It was,
or should have been, the most peaceful hour of the day, that hour of
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CHAPTER VII
GOVERNMENTAL ACTIVITIES

Twenty-nine IFederal Agencies Concerned with Aviation—DMiscellane-
ous Activities—Bureau of Air Commerce—Bureau of I‘isheries—
Communications Commission—Hydrographic Office—Interdepart-
mental Committee on International Civil Aviation—Interstate Com-
merce Commission—National Advisory Committee for Aeronautics
—Bureau of Standards—Arms and Munitions Control—Public
Health Service—Soil Conservation Service—Tennessee Valley
Authority—Coast and Geodetic Survey—1U.S. Forest Service—U.S.
tieological Survey—U.S. Weather Bureau

federal Government were engaged in some form of aviation ac-

tivity at the beginning of 1936. All were parts of the execu-
tive, the administrative, branch of the Governinent. They did not in-
clude the numerous committees of Congress dealing with aviation in
one form or another. Nor did they include the judicial branch. The
Court of Claims, for example, had before it a variety of cases based
on aviation.

The air force activities of the Army. the Navy and the Coast Guard
are treated in individual chapters. The air mail service of the Post
Office Department is described in the chapter on air lines. Nine other
general agencies embraced aviation among their routine duties.

The Department of Justice had the manifold responsibility of de-
fending the Government against claims, instituting suits and at the
same time investigating innumerable aviation matters. The Office of
the Comptroller General handled aviation problems as a general ac-
counting office dealing with all federal expenditures. The Procurement
Division of the Treasury Department was charged with determination
of policies and methods of procurement with regard to everything
purchased by the Government. The Patent Office received an average
of three aeronautical patent applications daily. The Reconstruction
Finance Corporation made loans for aircraft manufacture. The
National Labor Relations Board, under the legislation of 1935, was in-
tended to exercise considerable control over labor in the aircraft in-
dustry. The Bureau of Foreign and Domestic Commerce, created
under the law “to promote and develop the foreign and domestic com-
merce of the United States,” included aeronautical work among its
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activities. The Bureau of Customs examined passengers and cargoes
of aircraft entering the United States.

There also was the Council of National Decfense, including six
members of the President’s Cabinet. According to the Congressional
Directory of January, 1936, it “‘was charged by the Act of August 29,
1916, among other things, with the ‘coordination of industries and re-
sources for the national security and welfare' and with the ‘creation
of relations which will render possible in time of need the immediate
concentration and utilization of the resources of the Nation.” No ap-
propriations have been made for nor any meetings held by the Coun-
cil since the fiscal year 1921. The records of the Council of National
Defense, as well as those of the War Industries Board and the Com-
mittee of Public Information, are now under the jurisdiction of the
Assistant Secretary of War, who is charged by law (Act of June 4.
1920) with the ‘assurance of adequate provision for the mobilization
of materiel and industrial organizations essential to war-time needs.' "

Bureau of Air Commerce

Governmental regulation of civil aviation was handled partly
through the Bureau of Air Commerce of the Department of Commerce.
In 1935 the Bureau increased the mileage of lighted and radio-equipped
routes on the Federal Airways System from 19,081 to nearly 22,000
miles. The Bureau licensed pilots and aircraft, examined newly de-
signed machines, engines and accessories for type approval certificates.
It regulated air transport, examined schools and repair stations for
a.pproval (on request) and enforced air traffic rules. Air line regula-
tions were revised to keep them abreast of rapid advances in scheduled
air transportation. The first steps were taken toward setting up traffic
control procedure for airways and major airports, the latter directed
especially to control of airplane movements during poor visibility.

Contracts were let for construction of experimental planes, engines
and propellers, in line with the Bureau’s policy of attempting to develop
aircraft for private use which should embody increased safety, sim-
plicity of operation, reduction of costs or a combination of those fac-
tors. Equipment and technique for an instrument approach landing
system to assist pilots during poor visibility were further developed
In 1935, and installations were made. Problems incident to high-al-
titude flying were studied. Bids were issued for an airplane suitable
in air transport for short flights with small passenger load.

On behalf of the WPA the Bureau examined all airport projects
proposed for development with WPA funds. At the beginning of 1936
the .Bureau reported that approval had been given for some 650 such
projects involving an expenditure of approximately $55,000,000, and
that 200 were under construction, employing 40,000 men.
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ports, was developed in 1935. A complete set of reguliations was to he
issued carly in 1930, based on the Bureau's conferences with aviation
interests concerned. Thirty-seven of the Burcau's medical examiners
were appointed “air line medical examiners™ to examine physically all
air line pilots every three months.

The status of the Durcau’s light airplane program at the beginning
of 1936 was as follows:

The Arrow company’s Arrowplane was still under development.

The Hammond Y was being changed by the designer and manu-
facturer, and was about ready for further tests by the Bureau.

The Waterman Arrowplane, a tailless machine, had been delivered,
and was undergoing service tests.

A dircct control Pitcairn autogiro, with chassis drive so that 1t
might he driven on the highway like a motor car, was scheduled for
carly delivery in 1936.

The Weick machine, as rebuilt by I“airchild to mcorporate a new
aileron and flap combination, was under tests in the laboratory of the
National Advisory Committee for Aeronautics.

The Curtiss-Wright Coupe, an all-metal, twa-place cabin mono-
plane, had heen delivered.

An endurance test of an ISssex automobile engine, provided with a
belt drive to a propeller, was completed hy the Casey Jones School of
Aeronautics.

The Continental Aircraft l<ngine Company. of Detroit, Mich., had
under development for the Bureau a six-cylinder radial aircooled en-
gine of the two-stroke, sleeve valve, uniflow scavenging type.

The first of an order of solid steel, drop-forged propellers designed
for 100 horsepower two-place aircraft was under test.

Tests were under way sceking a practical means of cooling pusher
in-line airconled engines.

Bureau of Fisheries

The Burcau of Fisheries of the Department of Commerce used
planes to patrol the fishing grounds of Alaska, to make inspection of
spawning grounds and to transport officials to isolated districts. Air-
planes were chartered from six different companies, and were used an
aggregate of 40 days during which more than 17,000 miles were
traversed.

Federal Communications Commission

Increased transport schedules incident to the growth of air traffic
created a need for additional radio communication. The Federal Com-
munications Commission allocated additional frequencies to the avia-
tion branches. Seven major chains, using 56 frequencies for com-
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their appointment was ““for the purpose of making observations and
gathering information pertaining to civil international aviation in all
its phases and submitting such recommendations as may scem called
for.”

In December, 1935, that committee met with representatives of
Great Britain, Irish Free State and Canada to discuss reciprocal land-
ing rights and other forms of international cooperation in connection
with the projected Atlantic air transport services contemplated by
nationals of different governments.

Interstate Commerce Commission

The Air Mail Act approved June 12, 1934, and amended August
14, 1935, conferred on the Interstate Commerce Commission certain
jurisdiction over air transportation. Rates of payment for carrying
the mail, scrutiny of revenues and profits of the air mail contract lines,
new routes and schedules, and all allegations of unfair practices were
held to come within the scope of the Commission’s jurisdiction. There
was some controversy between the Commission and the Post Office
Department as to the exact nature of the control each bureau was
granted under the Act. New legislation was proposed, clarifying the
duties of each bureau. This was opposed by the Post Office Depart-
ment which held that there should be no change in the 1935 legislation.
Briefly, the Post Office Department held that the Commission had
power only to determine rates of payment for carrying the mail.

National Advisory Committee for Aeronautics

Long-range planning of fundamental research and the scientific
study of all problems of flight, with a view to their practical solution,
at the same time conducting research and experiments and correlat-
ing such activities so as to prevent duplication of effort either in the
industry or Government bureaus—such were the activities of the
National Advisory Committee for Aeronautics during 1935. Aero-
nautical inventions offered to the Government, for use in the Army
and Navy Air forces and other federal branches were submitted to
the Patents and Design Board created by Act of Congress in 1926.
The Board included the Assistant Secretaries of War, Navy and Com-
merce. The Board sent the inventions to the National Advisory Com-
mittee, which examined them and returned them with recommendations
for further development or rejection. The Government might pay as
much as $75,000 for an accepted invention or idea. Approximately
1,000 new ideas were submitted to the Committee in 1935.

The Committee’s laboratories at Langley Field, Va., were reputed
to be the best-equipped and most fruitful aeronautical research in-
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efficiency and minimum resistence. The Committee was carrying on
further studies sccking increased speed. improved engine nacelles,
wings and wing-fuselage arrangements, development of more cfhcient
high-lift devices to permit higher wing loadings. The reduction of par-
asite drag. greater efficiency at high altitudes and greater power out-
put of engines for the same weight and piston displacement were among
other researches in progress.

The Committee was investigating a number of devices which
promised to give high lift and at the same time provide safe landing
speed through satisfactory lateral control. Work on the development
of the compression-ignition type of aircraft engine had progressed far
enough to promise carly development of such a type.

National Bureau of Standards

The National Bureau of Standards of the Department of Com-
merce in 1935 investigated the behavior of materials used in aircraft
construction, performance of engines, fuels, lubricants and ignition
systems, and occasionally designed and constructed special instruments
and apparatus for Government use. The development of visual aids
to air navigation received considerable attention. In cooperation with
the National Advisory Committee for Acronautics the Burcau studied
the pressure sphere as a means of measuring the turbulence of an air
stream.

The Bureau found confirmation of Pacschke’s discovery that the
relative humidity of the air has an important effect on the velocity, as
indicated by an improved hit wire equipment which the Bureau de-
veloped for that purpose. An error as great as six per cent in the de-
termination of air speed, it was learned, may result from a change of
relative humidity from 25 to 70 per cent at 25 degrees Centigrade. A
new method of measuring turbulence was developed using relatively
simple equipment.

Years of study of the effect of atmospheric exposure on aluminum
alloys with and without protective coatings resulted in important dis-
coveries ; for example, aluminum alloys containing magnesium are by
far the most resistant to corrosion; and surface oxidation by anodic
clectrolytic treatment is the best priming for subsequent coatings.

At the beginning of 1936 the Bureau was investigating the effects
of temperatures (as low as 112 degrees below zero Fahrenheit) on the
mechanical properties, particularly impact resistance, of low-alloy
structural steels, nickel alloys and light metal alloys commonly used
in aircraft,

During 1935 the Bureau discovered from numerous reports of tests
that fatigue failures by far outnumber those resulting from improper
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nautics the Burecau of Standards continued work of testing the strength
of welded joints, including welded lattice and T'-joints i chromium-
molybdenum tubing. A report was prepared for publication. Prelim-
inary tests to determine the modulus of rupture of tubing under com-
bined axial and transverse loads were completed, and main tests were
to be conducted in 1930. In cooperation with the Durcau of \ero-
nautics an investigation was made of the strength of colummns such as
compression members of welded or riveted aireraft structures. About
200 column specimens of various materials were tested, and a method
developed for applying the results in design of actual aircraft.

Transparent substitutes for glass were heing developed and tested
in cooperation with the National Advisory Committee for Aeronautics.
The substitutes were found to be more easily fabricated and half the
weight of glass; but they werc easily scratched and were much more
expensive. All available resins and cellulose derivatives were being ex-
amined to determine their transparency, resistance to surface abrasion,
flexibility, impact strength at high and low temperatures, resistance to
deterioration by heat, cold, sunlight, water, gasoline, soap and other
materials, their dimensional stability and flame resistance.

Formation of snow in the intake systems of aircraft engines has
long been looked upon as responsible for otherwise unexplainable ac-
cidents. Since it was thought that the heat of vaporization of aircraft
fuels might be a factor in the formation of ice, data were secured by
vaporizing the fuel inside a calorimeter by means of a current of air.
thus permitting vaporization at ordinary temperatures. Measurements
of a number of motor and aviation gasolines and a special “‘safety” fuel
indicate, however, that their heats of vaporization do not differ suf-
ficiently to make this an important factor in the choice of a fuel for
aviation use. Heats of vaporization do, however, have an important
influence on other factors which affect engine performance. The adop-
tion by the National Advisory Committee for Aeronautics of a stand-
ard nomenclature on combustion research acceptable to the various
workers in this field has been proposed.

An improved type of shielded spark plug was developed. Shield-
ing is obtained by means of a metal cage made integral with the spark
plug shell. The design specified gives shielding equal to that provided
by complete metallic enclosure. Protection against moisture and flash-
over is secured by means of an insulating sleeve which screws on the
top terminal of the plug. This design reduces cable temperature both
by dissipating heat and by reducing heat flow.

An investigation of the stability of aircraft engine lubricating oil
was undertaken in cooperation with the Bureau of Aeronautics. The
object of the work is to develop a convenient laboratory test for oil
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up in non-rotating airplane propellers. and the deflection of the blades
was measured by sensitive optical devices. The points of maximum
stress were found to correspond closely to the locations of two of the
three known types of propeller failures in service. Artificial failures
as the result of vibration were obtained in the laboratory. They cor-
responded very closely to one type of service failure. This work. to-
gether with a method of computing the stresses in vibrating blades, was
described in the Journal of Research of the National Bureau of Stand-
ards. The next logical step is to develop an instrument which will in-
dicate to the pilot when dangerous vibrations are being developed in
flight. Work on such an instrument was in progress in 1930.

The Bureau continued its study of aircraft instrument performance
and designed several special instruments for the Dureau of Aero-
nautics. They included an improved carbon monoxide indicator and
equipment for testing the instrument in the ficld ; several experimental
models of a combination breathing mask and a microphone: a maxi-
mum airspeed recorder with a range of 300 miles an hour; an im-
proved fuel flow meter; and acrograph test cquipment for field sta-
tions. Specifications for a dircctional gyroscope, an artificial horizon,
and an engine cylinder thermometer test set were prepared for the
Jurcau of Aeronautics.

The standard altitude tables were extended to 80.000 feet. and re-
ports on a method of testing oxygen regulators and on the measure-
ment of altitude in blind flying were prepared for the National Ad-
visory Committee for Aeronautics. The Dureau cooperated with the
National Geographic Society and the Army Air Corps in the design
and construction of the instrumental equipment of the balloon “Fx-
plorer 11”7, the director of the Bureau being chairman of the scientific
advisory committee on the record stratosphere ascent. The Bureau
constructed a resistance thermometer ; calibrated barographs : prepared
the purchase specification for, and tested two precision aneroid barom-
eters; and constructed and tested two high altitude mercury barom-
cters ; which were used in the “IExplorer 11.”

At the request of the Bureau of Aeronautics an attempt was being
made to find a lubricating oil for fine mechanisms that would be sat-
1sfactory over the range of temperatures encountered in aircraft and
which would remain in a satisfactory condition at least three years.
~ The Bureau cooperated with the Bureau of Air Commerce in test-
ing and improving aviation lighting equipment. As a result, changes
in the 24-inch beacons were in progress which should give those bea-
cons higher maximum candlepower with 500-watt lamps than was for-
merly obtained with 1,000-watt lamps. Manufacturers of position
lights were assisted in the development of improved lights, and pro-
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Leighton W. Rogers, president of the Aeronautical Chamber of
Commerce of America, issued a comprehensive analysis of the regula-
tions, so far as they relate to aviation, as follows:

“With regard to the regulations: )

“You will note on pages 3 and 4 the definitions of what constitutes
arms, ammunition and implements of war for the purpose of the Af:t.
Category 11I, paragraph (1) states: ‘Aircraft, assembled or dis-
mantled, both heavier and lighter than air, which are designed. ada;_)ted.
and intended for aerial combat by the use of machine guns or of ar-
tillery or for the carrying and dropping of bombs, or which are
equipped with, or which by reason of design or construction are pre-
pared for, any of the appliances referred to in paragraph (2). below.

“‘(2) Aerial gun mounts and frames, bomb racks, torpedo car-
riers, and bomb or torpedo release mechanisms.’

“Category V. ‘(1) Aircraft assembled or dismantled, both heavier
and lighter than air, other than those included in Category I1I:

“‘(2) Propellers or air screws, fuselages, hulls, tail units, and un-
der-carriage units;

“(3) Aircraft engines.’

“You will note that the definition does not include aircraft instru-
ments or spare parts, other than fuselages, hulls, tail units and under-
carriage units,

“The statement in the fifth paragraph on page 2 of the regulations
is significant. ‘No purchase of arms, ammunition, and implements of
war shall be made on behalf of the United States by any officer, execu-
tive department, or independent establishment of the Government
from any person who shall have failed to register under the provisions
of this Act.

“Particular attention is called to paragraph (5), Section III, of the
General Regulations, as follows :

“‘(5) The production for experimental or scientific purposes,
when such production is not followed by sale, of the appliances and sub-
stances included in Category VI, or of single units of other arms, am-
munition, and implements of war, is not considered as manufacture
for the purposes of section 2 of the joint resolution.’

“The licenses granted under these regulations are good for a period

of four months. They are, however, subject to revocation without
notice.”

Public Health Service

At the beginning of 1936 the U. S. Public Health Service, operating
under the Treasury Department, reported that it had found travel by
airplane of increasing importance in its work of protecting the health
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was signed on behalf of the United States on A pril 6, 1934, was ratified
by the United States Senate on June 5, 1935. and came into effect on
August I, 1935. At the close of the year, 34 nations had ratified or werc
adhering to the Convention. This Convention provides a sanitary code
which reconciles the interests of international air traffic with reasonable
requirements for the protection of the public health.

Soil Conservation Service

The Soil Conservation Service. of the Department of Agriculture.
during 1935 started its Colorado River Survey as part of its plan to
control the silt above Boulder Dam. Iingincers of the Service and the
Fairchild Aerial Surveys established 180 control points in connection
with the aerial mapping of the district. The largest aerial survey ever
attempted in the United States was completed by Fairchild Aerial Sur-
veys for the Soil Conservation Service in 1935. It included 22.000.000
acres in the watershed of the Rio Grande in Cenral New Mexico.
The Fairchild 10-lens tandem camera was used for part of the work.
securing control strips at an average altitude of 24.000 feet. In that
phase of the work about 400 photographs were taken. The actual map-
ping was done with a smaller camera, taking a total of 9,000 pictures.

Tennessee Valley Authority

Charged with the long-range development of the Tennessee River
Basin, the TV A operated three airplanes during 1935, a Monocoach
and two Bellancas. They were employed in making surveys, maps and
photographs, the control of malarial mosquitoes, forest fires patrol
and transportation. The Authority found planes of special value for
technical and engineering work. The Tennessee Valley embraces more
’.chan 40,000 square miles of hills and low country. It was found that
information about its streams and rivers, forest growth, soil erosion
conditions and other physical features could be determined in a fraction
of tl}e time _required by surface methods. Planes were also used for
makmg. studies in connection with the relocation of highways in dam
reservoir areas.

Experiments were carried on by plane over the Wilson Dam area
to d?termine the feasibility of controlling mosquitoes on the lake by
dusting the shore line with insecticidal materials. The tests proved
the_method of airplane dusting both economical and practical. In the
spring of 1936 airplane dusting was to be extended to Lake Wheeler.

In cooperation with the Forest Service, fire patrols were made by
plane over the national park areas from Bristol, Va., to Chattanooga,
Tenn., and 75 fires were located and reported. The fire patrol main-
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tion with the Iairchild engineers. The camera was fully automatic.
With one exposure of all nine lenses it could photograph about 600
square miles from an altitude of 30,000 feet. It would make a com-
posite photograph 33 inches square.

During the fiscal year 1935 the Coast and Geodetic Survey com-
piled line maps from acrial photographs of 10,000 square miles of the
area adjacent to the coast and intracoastal waterways. Single-lens
photographs were used for important harbors where plenty of ground
control was available and five-lens for general areas. The photographs
were taken by commercial companies and the Army Air Corps. The
areas mapped extended from New lHaven to New York; along the
south coast of Long Island ; Albemarle Sound, N. C.. to Jacksonville,
IFla.; Apalachicola to Mobile; the Louisiana coast from Chandeleur
Sound to Atchafalaya Bay; the Texas coast from the south end of
Galveston Bay to Corpus Christi: and the California coast from the
Mexican border to Los Angeles. The line maps were printed on scales
of 1:10,000 and 1:20,000, large enough for use in sounding the
adjacent waters as well as affording data of considerable use to en-
gineers and others interested in development of the coast.

Before 1935, the Coast and Geodetic Survey had compiled and
printed for the Bureau of Air Commerce 31 strip airway maps and 27
sectional aeronautical charts. Owing to the need for sectional aero-
nautical charts covering the entire United States, a comprehensive
program was initiated in the fall of 1934 with the aid of a Public
Works allotment to complete the entire series of 87 sectional charts.
Under the enlarged program, 34 additional charts were printed by
January 1, 1930, making a total of 01 sectional charts available to the
public. The remaining 26 were to be printed within the fiscal year end-
ing June 30, 1936.

During the fiscal year 1935 flight checking was done by 10 flight
check observers in 46 States. A total of 2,834 flight check flying hours
were spent in covering 2,554,600 square miles and 60 sectional charts
without an accident. The planes and pilots were supplied by the Bur-
eau of Air Commerce.

The sectional aeronautical charts were formerly known as airway
maps; however, since they are equally useful for navigation off the
airways, and are in every way comparable to the nautical charts so
essential for safety at sea, the new designation was adopted. The
series of sectional charts is printed at a scale of 1:500,000, or about
8 miles to the inch. In order to meet the need of high-speed long-dis-
tance flying, there was started an additional series, known as regional
aeronautical charts. This second series is at a scale of 1 :1,000,000, or
about 16 miles to the inch. Two regional charts had been published by
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U. S. Forest Service

The Forest Scrvice, of the Department of Agriculture, carried on
forest fire control activities and aerial survey in 1935. Also. the Service
spent considerable time on experiments aimed at developing new uses
for aircraft in forest {ire suppression. The l‘orest Service contracts
with private companies for aircraft use.

During the fire scason of 1933, 1,027 flying hours were recorded
in the transportation of 2357.475 pounds of supplies and equipment :
1.464 men were carried by planes. adding 458 flying hours to the total.
More than 20.000 squarce miles of forest area were photographed for
the purpose of map making, survey of timber and grazing lands and
for other purposcs.

The Forest Service generally receives an annual appropriation of
from $25,000 to $50.000 for the use of airplanes in protecting the
national forests from fire. This is spent on forest fire presuppression
activities, such as patrol, on transportation of supplies and equipment,
construction of emergency landing ficlds and the like. Also. other
funds are available for use of planes to reach fires requiring scout-
ing and transportation of crews and equipment. The most extensive
usc of aircraft by the Forest Service has heen in northern Idaho. west-
ern Montana, Oregon, Washington and California. Planes are also
playing an important part in the protection of the forests of Minnesota
and the Lake States.

Aircraft arc not generally used in the detection of forest fires, hut
are employed increasingly for scouting and reconnaissance on large
fires already started and for quick transportation of men and supplies
into areas difficult to penetrate by ground transportation methods. Air-
planes for this use save time and money. To facilitate this service,
many new cmergency landing fields have been built in the national
forests under CCC and Public Works programs in back-country areas
not served by roads.

In the experimental field, further advance in the technic of trans-
porting of men and equipment is being studied. Tests have been made
of the feasibility of dropping tools, supplies and even men at the fire
line by means of parachutes. The possibility of dropping water, chem-
ical retardants or explosives direct from planes upon forest fires is an-
other experimental field being carefully explored by the Forest Service.
So far, however, results of these experiments and experience of the
last 15 years have indicated that for the near future, the most valuable
field of aircraft utilization by the Forest Service lies in the transpor-
tation of supplies, men and equipment. To this end, exhaustive in-
quiries in all new aeronautical developments are being made such as
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States, exclusive of work accomplished in the Tennessee Valley under
the Survey’s direction. was 85.544 square miles.

The five-lens type of photograph was used in most of the mapping.
An increasing amount of photography was carried on with wide-angle
single-lens cameras at high altitudes. This tvpe of photograph covers
a larger area on a single-lens 7 hy g-inch negative than the ordinary
photograph taken with a long focal-length lens. Ratioed enlargements
were made from the small-scale negatives to the mapping scale. The
method adopted for compiling data from these prints is similar to that
of the multi-lens type, namely. the radial-line intersection method, This
method will probably he superseded to a certain extent by a sterco-
scopic apparatus, the Multiplex Acroprojector, with which the Survey
was to he equipped. in future.

U. S. Weather Bureau

During the year of 1935, the Weather Burcau, of the Department
of Agriculture, made considerable progress toward strengthening the
meteorological service provided through that agency for the Federal
Airways System.

The following major changes in the service were effected during
the year:

_ Through cooperation with the Burcau of Air Commerce, the trans-
mission of weather maps by teletype was discontinued. This permitted
more circuit time for the transmission of important meteorological and
other information.

' Two additional Weather Bureau contract airplane ohservation sta-
tions were established, one at £l Paso, Tex., and the other at Spokane,
Wash., making a total of eight. Cooperation of the War and Navy
Departments in providing such flights at approximately 15 of their air
bases was continued.

Airway meteorological service was put in operation over the Se-
E‘t.tIC‘SPOkaﬂel SPOkane-BiIlings-FargO, Cheyenne-Billings, Omaha-
Blsma'rck, Twin Cities-Sioux Falls, Albuquerque-El Paso, Cincinnati-
Wa§hmgton, Nashville-Washington, Newark-Buffalo, Newark-At-
lapltlc City, and Charleston-Atlanta airways, approximating 3.960
miles.

. A program of consolidation of Weather Burcau and Bureau of
Air Commerce activities at terminal airports, where practicable, was
completed. Thirty-five stations were affected. At about half of these
pla_ces the Weather Bureau personnel took over most of the communi-
cations work, and at the other half the Bureau of Air Commerce per-
sonnel took over the weather-reporting work. That program permitted
the conduct of service on a very efficient and economical basis and also









CHAPTER VI1II
STATE AVIATION ACTIVITIES

Inach State Confronted with its Own Problems—I<fforts to Establish
Uniform State Laws—National Association of State Aviation
Officials—DPromotion of Flying Within the States—Reports
from State Aeronautical Executives.

imperative the State promotion of flying along lines best suited

to the peculiar conditions existing in the respective common-
wealths. Few of the States had similar problems with respect to avia-
tion within their boundaries. Climatic conditions and industrial and
cconomic demands differed in nearly every State. The nature of the
country over which aircraft operate created different problems, es-
pecially in laying out airways and constructing airports. But all the
States had one common problem ; how to promote aviation so that it
should develop into an institution as valuable as surface transportation.

In that one common problem lay all the various questions of law,
supervision and regulation, the vexatious question of property
rights, and the manifold details involving accommodations—all ques-
tions which had afflicted State governments during the early growth
of the railroads and motor car industries. Franchises, rights-of-way,
common carrier obligations and the maintenance of safeguards, taxes
—all the surface transportation problems of another generation had
now taken to the air; and they were hanging there, over the heads of
the State governments, awaiting solution.

Efforts of the American Bar Association and other legal organ-
izations to establish some form of uniform State law that should serve
as a model for all States had begun shortly after the World War. The
National Conference of Commissioners on Uniform State Laws and
the American Bar Association appointed committees to work on the
problem in 1920. They have never ceased working on it.

With the organization of the National Association of State Avia-
tion Officials in 1931, however, American aviation for the first time
had a national group of aviation experts, working in the field and
therefore becoming more familiar with State aeronautics with each
passing year. The manner in which the National Association of State
Aviation Officials carried on its activities is described in the following
report from its Secretary-Treasurer, Fred D. Fagg, Jr., a member of
the Illinois Aeronautics Commission:

123

3' T the beginning of 1936 the rapid progress of aviation made
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“The Uniform State Law for Acronautics (of 1g22) was enacted
into law in about 21 States. It was non-regulatory, intended only to
estahlish the legal status of air navigation in relation to general law.
When it was drafted in 1922 the prevailing thought was that Congress
should assume control of all regulatory phases.

“The federal Air Commerce Act of 1926, however. failed to re-
quire all aircraft and airmen to he licensed by federal authority : and
instead required only those engaged in interstate and foreign air com-
merce as defined by the Act to be so licensed. The Senate Report made
it clear that the States should adopt uniform laws providing for their
own State aviation.

“The Uniform State Law thus became inadequate by 1926, and
the aviation committees immediately centered their attention on the
development of a uniform State air licensing law. Such an act was
drafted and finally approved by the National Conference, although it
was not approved by the American Bar Association Committee. In-
stead, the latter hody was at work on a comprehensive Aeronautical
Code which it had asked permission, in 1929, to prepare. While there
were considerable differences of opinion as to the method of providing
for federal licensing of all State aircraft and airmen, the legislative
trend was definitely in favor of the federal requirement.

“Decided differences of opinion, as to the proposed draft of an
Acronautical Code, between the members of the Committee on
Aeronautical Law of the American Bar Association and those of
the Aviation Committee of the National Conference of Commis-
sioners on Uniform State Laws prevented any action for several
years. In May of 1934 the two committees agreed to sponsor an
Acronautical Code which should consist of three parts, as follows:
(1) a Uniform Regulatory Act, (2) a Uniform Airports Act, and
(3) a Uniform Non-Regulatory Act—dealing with questions of
liability, insurance, jurisdiction, etc. The American Bar Association
Committee prepared the proposed Regulatory Act and submitted it
to the Conference Committee for approval at the Milwaukee meeting
in August, 1934. The Conference Committee failed to act at that time
and merely advanced the proposal to second reading. The Conference
Committee did approve the Uniform Airports Act. No action has been
taken on the third section of the proposed uniform code. The mem-
bers of the National Association of State Aviation Officials adopted,
at their annual meeting in Cheyenne in 1934, a Uniform State Aero-
nautical Regulatory Act.

“The most important activity of the National Association of State
Aviation Officials, until 1935, was the development of that uniform
State code for aeronautics. Two parts of the code have been com-
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Nearly all the States had some kind of law requiring aircraft oper-
ators to conform to regulations similar to those of the Bureau of Air
Commerce of the U. S. Department of Commerce, even when operat-
ing within the State. There was considerable difference. however. in
the manner by which the laws were administered. Some States had
little or no aviation personnel on their official lists. Others had com-
plete organizations.

On January 1, 1936, a number of States had no official State acro-
nautics agencies. They included Arkansas, California, Colorado. Del-
aware, Georgia, Indiana, Kansas, Mississippi. Missouri, North Caro-
lina, Texas, Utah, Wisconsin and Wyoming.

Alabama’s State Aviation Commission. according to a report from
its director, John M. Donalson, was promoting the construction of air-
ports throughout the State under the WP program. Aviation was
under the immediate jurisdiction of the State Highway Department.

Arizona’s State aviation was supervised by the State Corporation
Commission, with Charles R. Howe as chairman.

Connecticut’s Department of Aecronautics, as reported by Com-
missioner Charles .. Morris, expanded and improved 18 airports
during 1935. More than 400 airmarking signs were added to those
already existing, making an average of one to every four square
miles. Six marine air terminals were projected. With the active
cooperation of the Connecticut Manufacturers Association every
plant in the State, if possible, was to be airmarked. The State
law provided for licensing and registration of pilots and aircraft.
A’ total of 376 pilot licenses and 152 aircraft registrations, with
38 accidents, mostly minor in character, were reported in 1935. The
State Aviation Commission included 11 members, with seven other
members on the advisory hoard. Hartford, New Haven and Meridian
had their own local air boards. The State Airports Commission was
located at Groton, and included four members.

Tlorida’s State Road Department had an aviation division under
the direction of A. B. McMullen. A 10-year program for aviation
development in the State was under way in 1935. It contemplated
construction of airports or fields at intervals of approximately 15
miles. At the beginning of 1936 there were 120 airports completed,
and 14 under construction.

Idaho’s Bureau of Aeronautics, operating in the Department of
Public Works, planned to improve its 57 airports and fields during
1936, using PWA funds, according to Director William R. Graham.
The State law provided for an aircraft license fee of 214 cents per
pound of the useful load on all machines operating in the State for
more than 30 days. A pilot could obtain a State license without charge,
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Highway Police were instructed in the State laws and regulations. The
commission planned in 1936 to promote a more uniform State law
system. It also sponsored a WD\ project for airmarking 600 towns
and erecting 300 highway signs. DBy June, 1936, Iowa was to be
thoroughly airmarked, so that pilots might flv anywhere in the State
at all times within 20 miles of an airmarked town ranging hetween 300
and 140.000 population.

Kentucky's Air Doard was inactive during 1935, through
lack of funds. At the beginning of 1930 the State had embarked on
an even more extensive program of economy. . M. Derickson, a mem-
ber of the Air Board, recommended that the hoard he abolished and in
its place there be passed the uniform State law with a single admin-
istrative officer handling all aviation matters. Prior to the dearth of
funds the Air Doard had carried on an extensive educational pro-
gram throughout the State. An effort was to be made to develop all
commercial and State military aviation on a level with that of neigh-
boring States.

Louisiana’s aviation was administered by D. O. Langstaff, State
Inspector of Aviation.

Maine's aviation activities under the law are controlled from the
office of the Secretary of State, with threc aeronautical inspectors,
all pilots, headed by the chief, Burtis I'. Fowler. In 1935, 43 pilots
were licensed and 38 planes were registered by the department. Hard-
surfaced runways were to be located on the State's 22 airports during
1936. The airport at Bangor was to be lighted for night flying.
Maine officials were working aggressively on the problem of keeping
the airports free of snow at all times.

Maryland’s aviation interests were in the hands of a State Aviation
Commission, with Dr. H. H. Young, chairman.

Massachusetts had an aviation section operating in the Department
of Motor Vehicles. In 1935 the State aviation code was amended to
conform to certain provisions of the basic uniform law.

Michigan’s Board of Aeronautics, as reported by Assistant
Director Sheldon B. Steers, during 1935 built 11 hangars, two
administration buildings, 18 new landing fields; and improved 64
old fields. That development cost $r1,230,359. The board also
operated the lighted airway between Detroit and Muskegon, a series
of beacons along the Detroit-Chicago airway and a lighted emergency
field on the Detroit-Toledo airway. Nine serious accidents were
investigated. Thirty-seven violations were investigated, and five
violators were prosecuted. Seventeen aircraft were grounded as being
unairworthy. Considerable assistance was given in using airplane
patrol during forest fires. Men and materials were transported for
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nautical work. At the beginning of the year the State law was being
revised.

New Jersey's Department of Aviation under Director Gill Robb
\Wilson operated on a hudget of less than $10.000 during 1933, yct all
air traffic was so regulated as to prevent any fatal accident to passen-
gers of amreraft. Besides gor licensed pilots in the State there were
over 600 student pilots. The State was widely covered with air-
markers. In addition to roof signs more than 500 miles of highways
were marked for aerial traffic. Aircraft were inspected, and likewise
airport maintenance. Darnstorming activities and air shows involving
stunting were closely regulated. Iducational programs were con-
ducted. In cooperation with the highway patrol and other State
agencies the department carried on aerial photography and supplied
emergency transportation.

New Mexico's aviation was in the hands of the State Corporation
Commission, with Don R. Casados, chairman.

New York's State Aviation Commission, under the chairmanship
of State Senator A. Spencer Feld, in its report for 19335 reviewed the
status of aviation in the State, termed present aids to air navigation
inadequate, urged State ownership of sites of the federal intermediate
or emergency fields, State ownership and operation of new intrastate
airways feeder routes to the trunkline systems, airmarking of all
highways outside of towns, an aerial mapping survey of the entire
State, a State airports Act, legislation providing for a permanent aero-
nautics bureau, and finally, the creation of emergency fields in recrea-
tion parks and all resort areas. The commission estimated that such
a State program as that proposed could he operated at a minimum cost
of $128,000 taxes on the aviation industry of the State, which would
be “in no way objectionable to those paying same.”” Asserting that a
State aviation bureau with a program such as that suggested by Sena-
tor Feld’s commission would cost more than $200,000 annually, 200
members of the transport, airport and miscellaneous branches of the
industry met in Albany on January 16, 1936, and organized the New
York State Aviation Association. The announced purpose of the new
organization was to protect the industry from unwise legislation, bur-
densome taxes and a State program that might duplicate that of the
Federal Government so far as regulation and maintenance of airways
are concerned. The industry felt that without extreme caution in
passing State aviation legislation, there was great danger of creating
an expensive State bureau which would gradually absorb airports and
other flying activities, and be increasingly costly to the taxpayers, while
at the same time seriously handicapping the industry it was intended
to serve. There was no objection to creating a permanent State bu-






132 AIRCRATT YEAR POOK

efforts to obtain for Oregon one of the main Air Corps bases under
the provisions of the Wilcox law. It projected an educational program
designed to cultivate an interest in aviation among young and old alike.
It projected a complete aviation map of the State. It made plans to
encourage feeder lines, straighten existing airways, and it ar-
ranged to cooperate with other State agencies including the police and
highway commission. The board also sponsored a series of aviation
meets in key communities. All told, the board had a 16-point program
for 1936.

Pennsylvania’s State aviation law of 1933 was administered by a
division of aeronautics in the Department of Revenue, under Chief
Cammy Vinet.

Rhode Island’s Division of State Airports, under the direction of
Chief Daniel J. Kiely, in the Department of Public Works, was created
during 1935 to replace the former aviation commission. At the begin-
ning of 1936 a State airport was under construction at Providence.
Plans were made for a hangar to be 400 by 200 feet, doors clearing
185 fect. Legislation governing administration, air traffic and regis-
tration of pilots and planes, all based on the uniform State law, was
being prepared. Auxiliary ficlds were to be developed throughout the
State, and were to be owned and operated by the State.

South Carolina’s State Aeronautics Commission handled aviation
affairs for that State, with Dexter C. Martin, director.

South Dakota’s Aeronautics Commission, with T. B. Roberts, Jr.,
as chairman, reported in 1935 enactment of a uniform State law with
the exception of minor changes to make it conform to the South Da-
kota statute. At the beginning of 1936 pilots and aircraft were oper-
ating under State registration. The commission had a project for
ground school classes to be conducted with the aid of the FERA. Air-
port construction was to be encouraged.

Tennessee’s Aeronautics Commission, with R. O. Lindsay, direc-
tor, was set up in 1935 after the passage of the uniform State law. The
commission received an appropriation of $15,000 for the year. Air-
port development and airmarkings under PWA projects were among
the early activities of the commission. In 1936 the commission was to
survey the maintenance requirements of airports in smaller communi-
ties, with a view toward providing for some form of assistance. A
State aviation map was among future projects. The possibility of
using aircraft in sowing grass seed in mountainous areas to prevent
soil erosion was being investigated early in the year.

Vermont’s aviation law placed licensing and registration under the
jurisdiction of the Motor Vehicle Department. It did not provide for
the development of airports or any similar encouragement of aero-









CHAPTER IX

NOTABLE FLIGHTS OF 1935

Pioneer Hawaiian Flight of the “Pan American Clipper’—Ells-
worth's Adventurous Flight Across the Antarctic—Amelia Ear-
hart’s Flights—Atlantic Flights—Howard Hughes Makes
Land Speed Record—Key Brothers Stay Up 27 Days
—Tomlinson’s Record Flights—U. S. Navy's Sea-
plane Record—Flight of the Boeing Bomber—

Laura Ingalls Breaks Women's Record.

American Clipper” from San Francisco to Honolulu in April,

1935, was the most notable flight of the year in world aero-
nautics. Many factors made it superlatively notable. It was not a
stunt, not an adventure of the air, not a daring achievement. It was
made within one minute of the exact schedule laid out for it months
before. It demonstrated the absolute practicability of regular trans-
pacific air transport. It demonstrated the oft-repeated truth that in
aviation. as in anything else, practice makes perfect. It proved beyond
doubt that the great Pan American Airways System during its years of
successful operations in the Western Hemisphere had built experience
on top of experience until it had achieved near-perfection in long-
distance over-water transport.

The flight of the “Pan American Clipper” was especially notable
because it promised the world that during the ensuing months an
American flag line would start regular passenger, mail and express
service from the Pacific Coast of the United States 2,410 miles to
Hawaii, 1,380 miles to Midway Islands, 1,242 miles to Wake Island,
1,450 miles to Guam Island and 1,500 miles to Manila, whence at some
future date connections would be made between the capital of the
Philippines and Canton 700 miles eastward on the main coast of
Asia.

Capt. Edwin C. Musick and the five other experts who made up the
crew of the “Pan American Clipper” loaded it with 3,000 gallons of
gasoline, 10,000 pieces of mail and a vast array of technical apparatus
and scientific instruments shortly before the start on the evening of
April 16. But let Capt. Musick tell the story in his own words:

“The explanation of how it was possible to complete a 2,550-mile
flight actually within one minute of the schedule established—the flight

I35

!. LL things considered. the trip of the giant Sikorsky S-42 “Pan
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including not only the 2,410-mile crossing. but approximately 150
miles of landing areas survey as well—lies in the thoroughness with
which each problem was plotted in advance and the technical solution
provided. Our part, we feel, was largely one of carrying out those
technical solutions as developed by our operations engineers.

“As the sun was sectting behind the fiery western horizon. we
moved into a world beneath a limitless star-studded canopy above, with
an impenetrable floor of clouds, 4,000 feet below. IFor nearly 12 hours,
we were without sight of the ocean, maintaining our flight level at an
altitude of six to seven thousand feet. Ifor training purposes. this
afforded an excellent opportunity for closc correlation of celestial,
dead reckoning and radio compass navigation.

“With a remarkably dependable radio set-up, our stations in both
California and Hawaii followed us every mile of the way across. We
were able to explore at will the variations hetween Great Circle and
Mercator lines and other course deviations required of us. With infre-
quent changes in the major contour aspects of the cloud floor, the only
sights within the vast moonlight-flooded area, there was little sight-
seeing to be done, even if we had had the time to do any. Each officer
in the crew, in addition to his share of routine operations, had special
projects assigned to him for study. Because we were so busy, perhaps,
the long hours passed swiftly.

“Relieved of a considerable part of the mechanical details of flying
by the Sperry gyropilot at intervals both First Officer R. O. D. Sul-
livan and I were able to devote long periods to instrument flying
beneath the hood which entirely shields either section of our cockpit
from all outside visibility.

“Engineering Officer Victor Wright, with his task of recording the
operation of mechanical features aboard and the readings of 71 sep-
arate instruments, was hardly absent from his post long enough to
share our midnight supper, prepared from the self-heating foods we
carried.

“Radio Officer W. T. Jarboe, Jr., had an extremely busy, but oc-
casionally entertaining time communicating with our three Pan Amer-
ican guarding stations, at Alameda, Honolulu and Miami. Between
receiving weather reports approximately every 20 minutes and dis-
patching position reports and a complete flight progress analysis every
30 minutes, he somehow found time to speak to the Pan American air
base construction steamer, then at the Midway Islands, and to all seven
steamers on the Pacific between Hawaii and the mainland, on some of
which he took bearings by our radio compass. Navigating Officer Fred
J. Noonan did not take his scheduled rest period during the entire 18
hours and 40 minutes we were aloft. Swathed in a heavy flying suit,
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after hour. That our flight was a routine performance in every respect
was greatly due to the expert way in which these officers manned their
difficult posts. On this flight, of course, we were endeavoring to learn
all that was possible concerning our assigned area of the Pacific, and
to make the fullest possible use of the flight for training purposes as
well. Before this flight, the crew had flown some 15,000 miles on this
Sikorsky S-42 type ‘Pan American Clipper’ under the closest possible
approximation of the conditions we met on the actual flight. In addi-
tion, during nearly three years, all our marine personnel have heen
schooled in navigation and operating problems based on the Pacific as
well as the Atlantic. In those flights, we had ‘flown’ the ‘Pacific’ so
many times that the actual flight appeared to us as something which
we had done many times before. Approaching the half-way mark
shortly after midnight, First Officer Sullivan leaned over to me and
said, “Why, I've recognized every cloud in this stretch of the Pacific.’”’

Ellsworth’s Antarctic Adventure

For thrilling adventure and exploits far off the beaten path the
1935 achievement of Lincoln Ellsworth and his pilot, Herbert Hollick-
Kenyon, in flying across the Antarctic continent ranked as one of the
notable flights of the year. Ellsworth long had planned to make that
flight. He failed on the verge of starting in 1934 when his plane was
caught in an ice jam and badly damaged by the drifting floes. But he
went back again, his expedition including Sir Hubert Wilkins, second
in command, and in charge of the base ship “Wyatt Earp” which car-
ried them to Dundee Island in the Weddell Sea. There the “Polar
Star” was prepared for the dash across the Antarctic. It was a North-
rop Gamma monoplane, all-metal, powered with a Pratt & Whitney
Wasp engine, and loaded with Texaco aviation fuel and lubricants.
Plane, engine and fuel were highly commended by Ellsworth, and for
good reasons, when one considers the amazing tests to which they were
subjected.

The “Polar Star” carried a load of 8,000 pounds when at 3 o’clock
on the morning of November 23, 1935, Ellsworth and Hollick-Kenyon
lifted it off the ice on Dundee Island and headed out into the unknown,
their objective Rear Admiral Richard E. Byrd’s former base at Little
America, on the Ross Sea, about 2,140 miles airline distance, on the
other side of Antarctica. None had ever traversed that region before.
Byrd on his two expeditions had penetrated many miles of the wilder-
ness outside Little America, and had explored by plane some of the
mountain ranges in Marie Byrd Land. Returning from his second
trip in 1935, he had reported to the National Geographic Society :
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American flag at a spot approximately halfway on their course. Clouds
and extremely high winds gave them considerable trouble, and they
knew that there was danger of having the wind drift them far off their
course. Even the most exact navigating in the air might lead them
astray in such wind, as they knew. So a few hours later, 13 hours and
15 minutes after leaving Dundee Island, they landed the “Polar Star”
on a bleak plateau, 6,400 fect above sea level. Checking their distance
they found they had flown 1,450 miles. There they sct up their tent
and camped for 17 hours. On November 24 they took off again, but
30 minutes later found the visibility too bad; so they landed, 60 miles
farther out from their base. Again they camped, this time for 57 hours,
attempting to repair the radio and let the base know what they were
doing, but they did not get their signals through to the “Wyatt Earp.”

On November 27 they took off again and flew for 50 minutes. cov-
ering about 100 miles. Again they came down in thick weather which
made further navigation impossible. In those regions flying by dead
reckoning could not be attempted because of compass errors and other
factors which might have guided them in a hopeless, tragic circle. Soon
a blizzard struck their camp. It raged for eight days; and it was per-
fect testimony to the efficient preparations of the expedition before
the flight that they were able to live fairly comfortably and without
physical distress.

On December 4 they took off at 7 o'clock in the evening, and after
flying about 660 miles in three hours 55 minutes they again came down,
for two reasons. They knew that they were falling short of gasoline.
They had been flying 19 hours 5 minutes since leaving Dundee Island.
They should be somewhere near Little America and they must be, if
their fuel supply was to hold out. So they checked their position care-
fully. They found they were on their course and within 150 miles of
their destination. They decided to fly on just as far as they could go.
They took off again on December 5 and flew until the tanks were
empty. Then they glided merrily down. The “Polar Star” had brought
them to within 25 miles of Little America.

They knew that the “Wyatt Earp” would come around to Little
America with all speed, but that it would require nearly a month; so
they were in no hurry. They pitched their little tent again and made
everything snug. They remained four days, fastening down their
faithful “Polar Star” and removing everything that they wanted to
take on their sled. Then on December g they set out afoot. They took
their time about it, stopping and resting whenever they became weary.
This apparently was no dash against time and the ravages of sickness
which fill the records of pre-aviation exploration. In fact, they spent
six days trudging and pulling their sled into Little America, where on
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December 15 they arrived at Byrd’s deserted camp. There they made
themselves comfortable. Hollick-Kenyon caught a cold ; that was all.

On January 15, 1936, a month after their arrival, the British Royal
Research Society ship "‘Discovery II,” which had steamed as closely
as possible to Little America, sighted Hollick-Kenyon on the ice in the
Bay of Whales. He was brought aboard, and a few hours later a ship’s
party went over to the Byrd camp and returned with Ellsworth. The
“\Wyatt Earp” came up later in the month and took them aboard for
the voyage homeward.

From Ellsworth's first accounts of the remarkable flying journey

120 100 80 60
’ /.
0 CEAN o
N .
C] 0—0G AH%Me LAND onDo,s:l
\ “R(_AG“RMIER ;&23./”3
E -
40l / { $ F&“E&'s‘m“" : .‘3";12-.’%; & r{gﬁmn&mr 4o
ﬂ s 34 HEARST LAND
0 5 * ETERNITY RANGE
14 ENTINEL
' i s X i
Q AMES W ELLSWO o 0f, M
Py e Ta ik I
wr el c3llD o asiglii
MT A E;,_;‘ v 15 ‘,
160 o rance, “’:f‘ I e
MTormCE i M )
/ x LAND
ROSS S re= | ~e'/
LITTLE AMERICA XLFuZi saveour pees T
Bayof /;alcs‘_p IVED 41 3 “\
o
i TH
SEA
SO R S\
5@-1@’1 il (it
Ik
et SQUTR YU mlllm aolit g
160 140 120 10c 80 60 40

Courtesy the New York Times

ELLSWORTH’S FLIGHT ACROSS ANTARCTICA
After this flight November 23—December 13, 1933, Lincoln Elisworth claimed for
the United States all.land between 8c and 120 degrees west longitude.

across the unknown Antarctic the “Polar Star” actually flew about
2,400 miles, which is nearly the distance across the United States from
coast to coast. Ellsworth’s flight confirmed Byrd’s belief that the land
mass between the Ross and Weddell seas is unbroken by straits, being
in fact one solid section of the Antarctic continent.

Amelia Earhart’s Flights
From another viewpoint, that of daring and sheer skill in piloting,
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Amelia Earhart’s flight from ITonolulu to Qakland, Calif., in January,
1935, possibly ranks as the most sensational of the year. Long recog-
nized as the leading woman pilot in the United States Miss Llarhart
spent two weeks in Honolulu testing, checking and preparing for her
gallant feat which was to be the first flight over the Pacific to be made
by a pilot flying alone. Hers was a land plane, her famous Lockheed
Vega with its equally famous Pratt & \Whitney Wasp engine. and it
weighed about three tons when late in the afternoon of January 11 she
lifted it off the rain-soaked surface of \Wheeler Iield and headed
across Honolulu, skirted the island of Molokai and climbed to 6.000
feet coming out above thick tumbling clouds over a darkening sea.

Strapped to her belt were a hatchet and a knife, to enable her to
cut her way out of the tail of the plane and use a tiny inflated rubber
lifeboat if she should be forced down. With consummate skill she navi-
gated a course marked out on her charts, and she managed to keep her
two-way radio set working, so that she was in fairly constant touch
with shore stations. She was able to receive answers to questions in 12
minutes or less. Shortly before midnight she passed over the “S. S.
Maliko,” 900 miles from Honolulu, and that was the only ship she
sighted, although the Navy tanker “Ramapo” saw her plane half-way
across.

Taking advantage of every clearing in the clouds she flew at alti-
tudes varying between 700 and 8,000 feet over the water. For two
hours she thought she saw the coast of California, and struggled
against the temptation to ignore her instruments and swerve off the
true course toward what she thought was land. The instruments told
her that she was too far out over the Pacific for that; but land ap-
peared to be there just the same. Iinally she solved the mystery. It
was a huge bank of clouds mirrored in the sea. She brought her plane
down in front of the wildly enthusiastic crowds at the Oakland Air-
port on San Francisco Bay 18 hours and 16 minutes after leaving
Hawaii,

Amelia Earhart made another notable flight when on May 8, 1935,
she flew her plane non-stop from Mexico, D. F., to Newark Airport,
spanning the 2,100 miles of mountains, water and lowlands between
the Mexican capital and New York in 14 hours 19 minutes. She
had breakfast in Mexico city and dinner in New York. She used the
same equipment that won her success on the Pacific hop, including the
two-way radio set developed by the Bell laboratories of the Western
Electric Company. Over the Gulf of Mexico she had a bad hour when
strong headwinds threatened to reduce her fuel supply so that she
might not reach her goal. After that, she explained, it was “just a
matter of sitting still and waiting to get to New York.”
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things up generally. But he had flown from New York to Ballinrobe,
Ireland, in 23 hours 15 minutes.

Juan Ignacio Pombo, a Spanish youth of barely 21 years, became
the youngest aviator to fly alone across the Atlantic when on May 21.
1935, he landed his Gipsy-powered British Aircraft Eagle plane at
Natal, Brazil, after a flight of 16 hours 55 minutes from Bathurst,
Gambia, West Africa.

Thor Solberg, Brooklyn manufacturer, realized his ambition of
years when on August 16, 1935, he and his radio operator, Paul
Oscanyan, set down their Wright Cyclone-powered Loening amphib-
ion in the harbor at Bergen, Norway, after flying by easy stages from
New York. They left Floyd Bennett Field on July 18. “We took off
from Cartwright, Labrador, on July 28,” wrote Solberg in the New
York Times, “and set our course for Julianshaab in Greenland. We
flew for 600 miles through and above fog. The sun shone down on
unbroken fields of ice. We did not see an opening the entire trip. Eight
hours after we took off we sighted the mountains back of Julianshaab
straight ahead, which proved that the compass and directional gyro
were working perfectly.”

Again: “When we left two days later, we followed the coast south
to Cape Farewell and then flew along the eastern shore to the north
until we reached Angmagsalik. Finding a landing place in the ice-
choked fjords was far from simple. We radioed the colony for sugges-
tions, and they advised us to try a large lake in the upper end of the
fjord. We climbed up to 10,000 feet to get over the highest mountains
and found room to land among the scattered bergs. We came down
between mountain walls. 7,000 feet high.

“After leaving Greenland for Iceland we had not flown for more
than an hour before we found fog and low clouds ahead of us to the
south and west. I shifted our course northward in an endeavor to fly
around it and make for the northern part of Iceland. Conditions did
not improve and we climbed from 500 to 7,500 feet in our efforts to
get above it. We descended to 1,000 feet and flew by instruments
through the now dense fog. About 50 miles from the coast we sighted
some fish-trawlers. Oscanyan tried to get them to radio their position
but they did not answer. Instead, they saluted us with three blasts of
their whistles, as we could see by the white plumes of steam from their
stacks.” .

They landed in Iceland a few hours later. The rest of the flight to
Norway was made without incident.

One of the splendid failures of the year was that of Paul Codos
and Maurice Rossi, famous French aviators, who have held the world’s
non-stop flight record for distance since they flew from New York to
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United States Leads in Records

For the first time in seven years the United States during 1933
wrested one record after another from the erstwhile victorious French
and won from them the enviable first place in the air among the nations
of the earth. Upward of 4o world records were held by the United
States at the end of the year. Two of the new records were sensational,
one for land plane speed and the other for duration flights with re-
fueling.

Howard Hughes Makes Speed Record

Young, ambitious Howard Hughes, already famous as a motion
picture producer and an amateur pilot who had demonstrated his
ability at many air racc meets, built his own airplane and flew it to a
world record for land planes, making the remarkable speed of 352.38
miles an hour. On September 13, 1935. Hughes made six dashes over
an official course at Santa Ana, Calif., on each dash beating the time
of Raymond Delmotte, the I‘rench pilot who in December, 1934, had
won the land plane speed record in a Caudron monoplane racer pow-
ered with a 380 horsepower Renault engine, at an average speed of 314
miles an hour.

Hughes built his racer in Charles Babb's hangar at Grand Central
Air Terminal, Glendale, Calif. It required 18 months of engineering
and construction, and the services of a skilled organization built up by
Hughes for that purpose. The racer was a combination of wood and
metal, body 27 feet long with one seat in the cockpit, wings 25 feet
between wing tips. The wheels were drawn up into the body during
flight. The power plant was a geared Pratt & Whitney Twin Wasp
Junior engine rated at 700 horsepower at 8,500 feet, but capable of
delivering 1,000 horsepower for racing purposes. A constant speed
controllable pitch Hamilton Standard metal propeller hurled the tiny
ship through space at its average speed of nearly six miles a minute.
An indication of the accuracy with which airplanes can be designed for
certain purposes was given during the record flight. Before the plane
was built a model received complete tests in the wind tunnel at the
California Institute of Technology, and those tests showed the plane to
be capable of making 365 miles an hour. In actual flight, under prac-
tical conditions, Howard Hughes averaged within 13 miles an hour of
the maximum shown by the wind tunnel tests.

Key Brothers Stay Aloft 27 Days

On June 4, 1935, two brothers, Al and Fred Key, went up over a
Meridian, Miss., airport in a Wright Whirlwind-powered Curtiss
Robin plane, determined not to come down again until they had broken
the official endurance record of 553 hours established by the Hunter
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strate the dependability of American aircraft engines. After the flight
the Whirlwind engine was torn down and thoroughly examined. It
was found that though the engine had been running steadily 27 days
during an estimated 52,320 miles of flying and had made 58,860,000
revolutions without stopping, the wear on the various parts was negli-
gible. New exhaust valve guides and a new set of rings were the only
replacements necessary to put the engine in first-class condition.

A TWA Douglas Breaks 19 Records

Speed with loads, demonstrating the increasing efficiency of trans-
port planes and engines, featured many of the record flights of the
year. Most impressive, perhaps, from the viewpoint of performance
and the number of records broken were the flights made by Comdr.
D. W. Tomlinson and Joseph Bartles in a TWA Douglas transport
powered with two Wright Cyclone engines. On May 17, 1935, they
broke 14 records when they completed 5,000 kilometers of non-stop
flying over a closed course in 18 hours, 22 minutes and 49 seconds.
Their average speed was 169.03 miles an hour. They flew a triangular
course between Floyd Bennett Field, Brooklyn, Washington, D. C.,
and Norfolk, Va., an official 1,000-kilometer closed course. Tomlinson
and Bartles intended to fly it five times, but when a very low ceiling
developed over the Norfolk area after the fourth lap, and after a flight
to and from Washington they completed the fifth lap in six short shut-
tle flights between Newark Airport, North Beach Airport in Queens
and Floyd Bennett Field.

Their payload weighed slightly more than a long ton of 2,200
pounds. Their fuel load, which they considered necessary to power the
two 715 horsepower Cyclone engines for 1,500 kilometers or 3,105
miles, was 1,600 gallons of gasoline. All told, the loaded plane weighed
24,845 pounds. Its burden was more than three tons heavier than its
normal loaded weight of 18,000 pounds. Despite that the pilots were
able to fly at an altitude of 10,000 feet, nearly two miles above the sur-
face with a winged craft aggregating 12 tons. They broke five world
records and nine American records.

Not content with that performance they went up next day and
took five more records over the same course. They also bettered all
their marks of the previous day for distances up to 2,000 kilometers.
They completed the first lap of the 621-mile closed course in three
hours, 16 minutes and four seconds, an average speed of 190.143 miles
an hour. That broke the former world record of 174.76 miles an hour
for 1,000 kilometers with 1,000 kilograms (2,205 pounds) made by
M. Lemoine in a French Potez plane in 1933. The second world record
to go to the pilots of the TWA Douglas on their second day of record-
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breaking was for 2,000 kilograms (4,410 pounds) payload for 1,000
kilometers. They had doubled their payload of the previous day, and
at 190.143 miles an hour on the first lap took the record away from the
French who had held it at 158.6 miles an hour since 1933. They also
broke by substantial margins the three records for flight without pay-
load requirements which they had set the day before, so that their two
days of effort can be summarized as follows:

WORLD RECORDS BROKEN

Speed
1,000 kjlometers. 1,000 kilograms load ........................ 191.674 m.p.h.
1,000 kilometers, 2,000 kilograms load ........................ 191.674 m.p.h.
2,000 kilometers, 500 kilograms load .......................... 100.006 m.p.h.
2,000 kilometers, 1,000 kilograms load ........................ 190.906 m.p.h.
2,000 k}lometers, 2,000 kilograms load ........................ 100.906 m.p.h.
5.000 kilometers, without 1oad ......ooriiiiiiinneinnnnnnn, 169.03 m.p.h.
WORLD RECORDS SET
(No previous record)

5.000 kilometers, 500 kilograms load ............ ... .. ... ..., 169.03 m.p.h.
5,000 kilometers. 1,000 kilograms load ........................ 160.03 m.p.h.
AMERICAN RECORDS BROKEN
1,000 kilometers, without load ..........cooeiieiiiiiiiiint 191.674 m.p.h.
1,000 kilometers. 1,000 kilograms load ..............c..iiiil 101.674 m.p.h.
2,000 kilometers, without load ........cooovviiiiiiiiiiiiiiiae, 190.906 m.p.h.
AMERICAN RECORDS SET
1,000 kilometers, 500 kilograms load ................o Ll 191.674 m.p.h.
1,000 kilometers, 2,000 kilograms load ...............0ooiaetn 191.674 m.p.h.
2,000 kilometers, 500 kilograms load .......... ...l 190.006 m.p.h.
2,000 kilometers, 1,000 kilograms load ................. ...l 190.906 m.p.h.
2,000 kilometers, 2,000 kilograms load .......... ...l 190.906 m.p.h.
5,000 kilometers, without load ..eevveenineeniniii il 169.03 m.p.h.
5,000 kilometers, 500 kilograms load ...........coooiiiiiil, 169.03 m.p.h.
5,000 kilometers, 1,000 kilograms load ............. .. ooii 169.03 m.p.h.

Tomlinson’s Transcontinental Records

One of the most amazing flights of the year was Comdr. D. W.
Tomlinson’s non-stop flight from Los Angeles to New York on April
30, 1935. He was flying so fast when he reached New York that he
had to keep on going for 10 miles out over the Atlantic Ocean and turn
round in order to slow down and come low enough to glide into Floyd
Bennett Field. Accompanied by Harold Snead, radio beam expert,
and Peter Redpath, expert navigator, both of them also skilled pilots,
Tomlinson used the same Cyclone-powered Douglas transport which
TWA had turned into a laboratory ship to develop improved service in
regular operations.

They took off from Los Angeles in the morning, a 1014 ton load
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General Andrews Sets Three Records

On August 24, 1935, Major General Frank M. Andrews, com-
manding officer of the G. H. Q. Air Force, accompanied by two as-
sistants, hurled his Hornet-powered Martin B-12 bomber on Edo
floats over a 1,000-kilometer course at 165.04 miles an hour on the
second lap of a 2,000-kilometer non-stop flight. The course was laid
from Hampton Roads, Va. to New York and return by way of Wash-
ington, D. C. Flying at an altitude of 10,000 feet or more General
Andrews completed the second lap of 1,000 kilometers in three hours
45 minutes and 13 seconds, and carried a payload of 2,235 pounds
made up of two big aerial bombs. At the speed of 165.04 miles an hour
General Andrews broke three world seaplane speed records, for 1,000
kilometers ; one without payload, the second with payload of 500 kilo-
grams and the third with payload of 1,000 kilograms.

Non-stop Seaplane Records

’

The French flying boat “Southern Cross,” a Latécoére product
with four Hispano-Suiza motors, interrupted its routine on the South
Atlantic mail run and on June 22-23, 1935, made a world record sea-
plane flight from Cherbourg, France, to Ziguinchor, Senegal, a dis-
tance of 2,695 miles, breaking the former record held by Italy, by 129
miles. The 24-ton ship carried a crew of six commanded by Lieut. de
Vaisseau Hebrard. It set out with 14%% tons of gasoline. On July 16
and 17, 1935, the Italians recaptured the non-stop distance record for
seaplanes when Mario Stoppani and Capt. Casimiro Babbi flew a na-
val scout plane from Monfalcone, near Trieste, to Berbera, British
Somaliland, a distance of 3,063 miles, thereby beating the new French
record by 368 miles. Throughout the flight they maintained constant
contact by wireless with military stations near Rome.

U. S. Navy Breaks All Non-stop Seaplane Records

Then on October 15, 1935, the U. S. Navy took the record away
from the Italians when a Consolidated P3Y-1, powered with two Pratt
& Whitney Twin Wasp engines, commanded by Lieut. Comdr. Knef-
ler McGinnis, arrived in Alameda, Calif., after a non-stop flight of
3,281 statute miles airline distance and approximately 3,443 statute
miles broken line distance from Coco Solo, Panama Canal Zone.
Comdr. McGinnis was accompanied by a crew of five. They required
34 hours 45 minutes to make the flight from Panama to San Francisco
Bay. The P3Y-1 was the first of 60 new patrol boats which the Con-
solidated Aircraft Corporation of San Diego was building for the
Navy at the beginning of 1936.










CHAPTER X

AIR LINES OF THE UNITED STATES

A Model Service for the Whole World—Organization of the Air
Transport Association of America—Insurance for Air Line
Travelers Similar to Surface Coverage—Railway Express
Agency Reports Increased Air Traffic—The Air Mail
Situation—Operations of Lines in the United
States-——The Pan American Airways System.

portant cities of the north and the south. hot meals on board,

with scenes that can be viewed only from an airplane—those
were only a few of the wonders which the air lines of the United
States offered the aerial traveler at the beginning of 1936. More than
3.000 persons, 24 tons of mail and nine tons of express were flying
over these lines every 24 hours, nearly half the time at night. at speeds
of more than three miles a minute, often three miles above the surface
of the earth in luxuriously heated cabins with automatic ventilation
and all the comforts of home. So amazing had been the growth of this
air line service during the last 12 months that all the larger nations
were sending their people here to learn how Americans managed to
create such facilities which had no counterpart abroad. The United
States had more air transport than all Europe combined. There was
no comparison in the uninterrupted service day and night. The 22
companies using the airways inside the United States and the four
which were operating routes to other countries had approximately 500
transport aircraft in service. They employed about 600 pilots, 350
co-pilots, 197 hostesses, 2,700 mechanics and ground crew men, 1,600
hangar and field employees and 3.000 operations and office experts.
They were using about thirty million gallons of gasoline and a million
gallons of oil a year. Their average fare for passengers was slightly
less than six cents a mile. They were completing about g3 per cent of
the trips they started. More than half of their available passenger
seats were occupied on an average trip, and passengers flew an average
of nearly 450 miles on each trip. The lines were flying regular
schedules over nearly 30,000 miles of federal airways in the United
States and more than 22,000 miles of air routes outside the country
at the beginning of 1936. Inside the United States alone they were
flying about 180,000 miles every 24 hours with passengers and ex-
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I \IFTEEN hours from coast to coast., eight hours between im-
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press, while about 120,000 miles of that flying also included air mail.
The following pages will give the reader an idea of how the individual
companies were contributing to this remarkable development which
is generally admitted to be without parallel in the entire history of
transportation, on land or sea or in the air.

The amazing increase in traffic is shown by figures for 1935 as
compared with 1934, on all air lines of the United States, as follows:

1934 1935
Passengers ..................coi... 537,637 908,185
Express, pounds ...................... 2,946,460 6,162,056
Mail, pounds ............ ... ivinn.. 7,155,281 13,538,052

In January, 1936, the domestic air line operators of the United
States formed a national organization to be known as the Air Trans-
port Association of America. They elected as their president Col.
Edgar S. Gorrell, chief of staff of the Army air service abroad during
the World War, later president of the Stutz Motor Company and an
industrial engineer of note. Col. Gorrell summarized the objectives
of the new association as being closer relations among the air line com-
panies, improvement of the air transportation service, improvement
of airports and airways and promotion of safety in air travel.

There were many real signs at the beginning of 1936 that air travel
has in fact become recognized as a relatively safe form of transporta-
tion. C. R. Smith, president of American Airlines, late in 1935 re-
ceived a letter from T. D, Harvey, vice president of the Massachusetts
Indemnity Insurance Company of Boston, as follows:

“Concerning the comparable hazards of the various modes of
transportation available today, this company has, on a basis of expe-
rience, promulgated a ruling that executives or salesmen traveling by
air on regularly established air lines are to be classified as “A” whereas
executives or salesmen traveling by automobile are to be classified as
“B” risks.

“This is made necessary by the fact that in our opinion transpor-
tation by air does not present hazards comparable with those incident
to the use of an automobile.”

Six of the largest casualty insurance companies in the United
States announced on January 1, 1936, through David C. Beebe, presi-
dent of the United States Aviation Underwriters, Inc., that they were
prepared to underwrite a new form of insurance for air line commer-
cial travelers, comparing favorably in cost with other travel insurance.
The companies were the Aetna Casualty and Surety Company, Cen-
tury Indemnity Company, Hartford Accident and Indemnity Com-
pany, Maryland Casualty Company, New Amsterdam Casualty Com-
pany and United States Fidelity and Guaranty Company.
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The new insurance, termed “airsurance’, was an employer’s vol-
untary contractual liability policy under which it was possible for an
employer to obtain up to $10,000 insurance for each employee named
in the policy, at a rate of $1.00 per $1,000 a year. The minimum pre-
mium for any one employer was $350, covering five or more persons, as
the employer might designate. The new policy was developed at the
request of large corporations which had sought such a form of insur-
ance for their executives and other employees to encourage them to
take advantage of the time saved by air travel.

“Airsurance was developed by aviation insurance underwriters
after several years of actuarial study”, Mr. Beebe said. "It has been
enthusiastically approved by air line officials and by many leading cor-
porations. Heretofore special air insurance covering employees and
executives has been so costly as to make it prohibitive to many firms,

1935
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1933

1932 PASSENGERS CARRIED

BY AIR LINES OF THE
UNITED STATES

1931
1930

1929

thus causing these firms to forbid their employees or executives to use
the air lines for business trips. Airsurance will definitely eliminate this
objection. Any employer will now be able to obtain this insurance
under a blanket coverage and may add additional names as the occasion
demands.”

Air Express

A nationwide unified air and air-rail express service providing
high-speed shipping service to and from every point in the United
States was started on February 1, 1936. Through contracts signed by
20 of the domestic air lines in the United States and Pan American
Airways with the Railway Express Agency, direct air express service,
with door-to-door pick-up and delivery service, was provided to 215
cities in the United States and Canada with a population of forty mil-
lion, and to 32 foreign countries and colonies through the Pan Ameri-
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by ordering emergency supplies rushed through by air express. The
news and advertising professions increased their use of air express
tremendously in 1933. More than 23 per cent of the air express in
1935 was from news and advertising agencies. The newsreel and mo-
tion picture companies provided the highest revenue per shipment, be-
cause their shipments as a rule were flown on longer hauls.

The Air Mail Situation

The air mail law of 1934. as amended in 1933, will be found in the
appendix. Writing in the New York Herald-Tribune on September
1, 1935, C. B. Allen summarized various aspects of the new legisla-
tion, its political significance and its reaction on the air transport in-
dustry. He wrote:

““Although it is a compromise measure and leaves much to be de-
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1329

POUNDS OF MAIL FLOWN BY AIR LINES OF THE UNITED STATES

sired from the aviation industry's point of view, the air mail act of
1934, as amended by the last session of Congress, promises to restore
a measure of stability to American air transport such as it has not
known since Postmaster General James A. Farley came into office. At
the same time the new legislation dims somewhat the roseate picture
Mr. Farley has been painting for the public concerning the striking
economies effected by the ‘bargain’ air mail rates that he enforced on
the operators, because it restores approximately $1,300,000 to this
division of the annual Post Office Department budget.

“Another important feature of the new ‘permanent’ air mail legis-
lation is that it prohibits one air mail contractor from invading the
territory of another with ‘off-line’ passenger and express schedule.
These cut in on the competitor's revenue and have the effect of raising
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air mail costs to the government, since the I. C. C. is now empowered
to revise rates paid the operators on the basis of mandatory yearly
operating cost surveys, and loss of passenger and express traffic inev-
itably would be reflected in the need for more revenue from the Post
Office Department.

“The amended air mail act ‘freezes’ the off-line flying map as of
July 1, 1935, so that T. W. A.'s New York-Chicago service remains
unaffected except in so far as any contemplated future expansion is
concerned. The status quo of various other similar routes likewise is

DECREASE IN ANNUAL COST TO THE GOVERNMENT FOR EACH MILE
FLOWN WITH MAIL

Fiscal Payment
ux,mm?l Year per Mile
1929 FTITTII T T
T ] 1929 $ 1.09
1930 .98
1931 -79
1932 .62
1933 -54
1934 -42

1935

$19400,185

THE GOVERNMENT CUTS AIR MAIL PAYMENTS

This graph shows, in white bars, Post Office payments and, in shaded bars, the

number of miles of air mail flying by domestic lines in the United States by fiscal

years, During the fiscal years 1935 and 1936 the average rate of payment per
mile of flying with mail was 28 cents.

maintained, but this one is by far the most outstanding example of
the compromise solution arrived at in this troublesome phase of Amer-
ican air transport.

“The old ‘vengeance clause’ against the operators who participated
in the so-called ‘spoils conference’ with former Postmaster General
Walter F. Brown, and thereby gave Mr, Farley his pretext for cancel-
ing their contracts, still persists in the revamped air mail act.

“But, for all of the shift of power over the air mail operators from
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THE POSTAL DOLLAR

During the fiscal year 1933 only 1.3 cents out of every dollar of expenditures. by
the U. S. Post Office Department were spent for flying the mail in the United
States. This was a drop from the two cents spent on domestic air mail in 1934.

the Post Office Department to the I. C. C. in the new legislation, the
lines still remain very much at the mercy of the Postmaster General,
and it is unlikely that any of them will risk his displeasure by any such
open defiance of past Farley edicts.

“ Another humiliating passage for the operators in the air mail act
as now constituted is the arbitrary requirement that no air line official
or employee may receive more than $17,500 a year. They contend that
this is class legislation and that the government has no moral right to
cram it down the aviation industry’s throat unless it is going to apply
a similar rule to high officials of railroad and steamship lines, a sub-
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ployees resulted in attracting public attention to the excellence of the
service. Caterers preparing meals served aloft throughout the system
were brought to Chicago and given special courses. with resulting im-
provements in the quality and variety of the meals. That was re-
flected in the increased patronage on all routes. From a total of 6,721
passengers flown during January, 1933, the traffic increased until the
last full month of summer it had reached 20,819 for the 30-day period.
Air express showed a proportionate increase.

With the thought in mind that the stunt flight of today surely be-
comes the commonplace of tomorrow, the transcontinental flight of
Leland S. Andrews, American Airlines pilot, in one of the company’s
Cyclone-powered Vultee transports is of more than usual interest.
Andrews, on leave from his regular schedule between Los Angeles
and El Paso, Tex., took aboard a co-pilot. Henry Meyers. and G. D.
Rayburn, radio operator. They left Los Angeles shortly before mid-
night on February 20, 1935, and landed at Floyd Bennett Field, New
York, after lunch the next day. They had spanned the continent in a
transport plane in 11 hours, 34 minutes and 16 seconds. But on that
flight they had also flown non-stop from Los Angeles to Washington,
D. C,, 2,295 miles in 10 hours, 22 minutes and 54 seconds, an average
speed of 221 miles an hour or nearly four miles a minute. Andrews
flew the same plane in which James H. Doolittle had won the ever-
changing non-stop transcontinental record in January, 1933.

Boston-Maine Airways

During 1935 the National Airways operated the routes of the
Boston-Maine Airways, using a fleet of tri-motored Lycoming-pow-
ered Stinson transports in a passenger, mail and express service be-
tween Boston, Mass., and Portland, Augusta, Waterville, Bangor
and Bar Harbor, Me. The transports were equipped with radio. The

service transported passengers between Boston and Bar Harbor in
less than three hours.

Bowen Air Lines

Increased passenger traffic led Bowen Air Lines to double its
schedules between Fort Worth, Dallas and Houston, and between
Fort Worth, Dallas, Austin and San Antonio, Tex. One trip a day
was made between Fort Worth and Brownsville by way of Corpus
Christi. Cyclone-powered Vultee transports installed in service during
the year speeded up all schedules and increased patronage. The com-
pany reported an increase of 15 per cent in express poundage over
the preceding year. At the beginning of 1936 Bowen had an operating
schedule of 186 miles an hour, while on one route the schedule called
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ways, serving 39 countries and colonies, linking threc continents, North
and South America and Asia; the opening of a g.000-mile ocean air-
way across the D’acific between America and Asia: the acquisition of a
succession of world-record flying “Clipper Ships.” and the establish-
ment of 150 mile-an-hour schedules on all international trunk air lines
between North and South America, in Alaska, and in China—those
were the high spots of Pan American’s work i 1933.

WVith astonishing swiftness, yet without a single important devia-
tion from prearranged plans, the Pacific project moved from its first
public announcement late in 1934 to the beginning of regular sched-
uled air mail service on November 22, 1935. [n January. 1933. the
personal nucleus for the Pacific Division, headed by Clarence M.

THE PAN AMERICAN AIRWAYS TRANSPACIFIC ROUTE

Young, set up headquarters in San Francisco. ILate in March the
second Sikorsky S-42 to be delivered to the System arrived in Ala-
meda. Christened the “Pan American Clipper” and fitted as a flying
laboratory, it took off on April 16 for the first of a series of remark-
able survey and engineering flights over the long skyway to the Orient.
Eighteen hours later Captain Edwin C. Musick and his crew of five
landed it gently on the waters of Pearl Harbor, Hawaii. His story
will be found in the chapter on notable flights. Less than a month
earlier the steamer “North Haven” had sailed through the Golden
Gate with hold and decks crammed with all the buildings and equip-
ment and gear needed to set up ocean air bases at Midway, Wake and
Guam, to supplement those at Honolulu and Manila.

By April 23 the “Pan American Clipper” had returned to Cali-
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were given experience on a wide selection of airplane types. All flying
personnel took lessons in meteorology, navigation, radio and seaman-
ship. New pilots were passed through long training periods in engine
shop work. For years after joining the line they served as apprentice
pilots, as junior ofﬁccm, as clerks in charge of every detail of clearing
the cargoes and caring for passengers, as radio operators, weather
men, mechanics.

The System opened a flying hoat route from Miami directly south-
west to Barranquilla, over 1,250 miles of the Caribbean. That gave an
“ocean lahoratory” to train crews in out-of-sight-of-land navigation.
The first of the 17-ton Sikorsky clipper ships was soon available and
the practice work became cven more direct, with the full ideal comple-
ment of officers. Crews took noon sights of the sun to figure their
position. They checked them with radio hearings from shore stations.
They practiced navigation by dead reckoning, using drift sights on the
ocean surface.

In 1934 threc 19-ton Sikorskys became available, the first trans-
ocean transports. Two of them went immediately into service on the
eastern trade route to Brazil and Argentina. One was turned into a
laboratory plane for the final phases of training for the Pacific pro-
ject. Great fuel tanks filled its cabin compartments, enabling it to op-
erate 1,000 miles more than the longest section of the route. Chart
rooms and special hatches for navigation were installed. Crews picked
from the System’s entire personnel assembled at Miami to fly the great
craft through endless tests and exercises. Itarly in 1935 everything
was ready for actual training over the long skyway toward Asia.

Mechanics from the transocean school were sent to the Alameda
base on San Francisco Bay and to Hawaii. Others went with the air-
port huilding expedition to Midway, Wake, Guam and Manila. With
them went radio crews and base managers, each with distinguished
years of service behind him. Then step by step the last rehearsals of
each man in his long studied duties hegan.

Most of the flights were purposely headed into as severe weather
conditions as could be found along the route to give as stern a test as
possible. For hours the crew practiced flying by instruments alone as
curtains over cockpit windows shut out all view of the ocean beneath
them.

A plan of crew rotation was carefully followed. Captain Musick
commanded the first two flights, then Captain Sullivan took over, vary-
ing his roster of under officers from flight to flight. By the opening of
scheduled operations five full crews were ready to man the great 2514-
ton Martin-type clippers.

The whole conception of a transpacific seaplane service was of
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men, maintenance supervisors, architects, dicticians,  carpenters,
plumbers, electricians, doctors. all studied lists of countless necessary
items. Purchasing agents scurried through a dozen States. Buildings
were constructed, tested, then taken down in sections for quick as-
sembly. Dy the end of March. 1933, everything was ready.

On March 23, 1935, the steamer “North Haven™ left the Golden
Giate with 6,000 tons of cargo which included two complete villages,
equipment for five air hases, a quarter million gallons of fuel, 44 air
line technicians, a construction force of 78, food to feed them for
months, and 1,0188¢7 other items of cquipment and material. Ten
days later, after a hrief stop at Hawaii, the ship lay in a driving rain
off the booming harrier rcefs that circle the Midway TIslands. By
dawn, winches were getting a 2,000-ton mountain of crates. poles, bar-
rels and gear off the steamer and on barges that rose and fell 20 feet
in the ocean swell. T.aunches towed the heavy loads through four miles
of treacherous reefs and breaking surf to the heach.

Fifteen days later the “North Taven™ steamed off toward Wake
Island, Wilkes [sland and PPeale Island. Only on tiny Peale was the
land high enough to he safe from storms, and Peale has the only soil
that promised water. Dut locating the hase on Peale instead of Wilkes.
as had heen originally planned, meant trans-shipping every single item
across the lagoon. Time was short, too; the men must work against a
rigid schedule to keep the “North Haven's” charter within set limits.
They must he ready for the imminent flights of the first clipper ship
from the mainland. The hardest kind of worlk began. Intense heat
blistered eyelids, armpits, chins and nostrils. It was a Herculean job,
but they completed it.

Ten days later, the basc in order, the “North Haven” steamed
quietly on, to land small groups at Guam and Manila. By the end of
July she was back at her home pier in Seattle, with all the construction
crew returned.

The precision flight of the “China Clipper,” was a spectacular
achievement——yet, even without its creation of a high-speed aerial trade
rot{te for America’s commerce a third the way around the world to the
China Seas, Pan American Airways should have leen warranted in
counting 1935 a major turning point in its operating history.

ver its great network of 32,973 miles of operating airways.
traffic in 1035 reached new high marks, schedule efficiency reached
new levels of perfection, with a record of 99.89 per cent of all sched-
uled mileage completed. During 1935, 8,728 miles of airways were
added to thig international air transport system, bringing the total to
41,183 airway miles, hy far the greatest of any air transport system in
the world, and nearly double the aerial trade route mileage of Europe's
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in South America, was cut to five and a half days by way of either
coast of the southern continent, with proportionate savings between
all intermediate countries. Panama Canal Zone. through a one-third
cut in schedule time by way of Mexico and Central America. was
brought within two days of the United States. In that time-zone every
land bordering the Caribbean could be reached. Countries in the West
Indies as far as Puerto Rico, and in Central Anierica as far as Guate-
mala, were brought within onc day of Miami and Brownsville. re-
spectively. Lockheed Iilectras, on Pan American’s feeder line hetween
Mexico City and Los Angeles cut that 1.800-mile route down to a
leisurely daylight flight, and provided a rapid channel for Pacific States
commerce into Latin America. In Alaska, the same cquipment made
possible a trans-Alaska schedule. from Juneau in the south, through
Fairbanks, to Nome, on the Bering Sea, of seven hours—to compare
with a minimum of 72 days by dog team, the only other means of
transportation. Douglas equipment, added on the China routes, like-
wise halved the fastest former schedules on the coastal route from
Canton to Shanghai and to Peiping, in the North, and to distant Cheng-
tu, 1,600 miles up the Yangtse River from the seacoast.

A typical example of Pan American pioncering was recorded in
their remarkable survey, the first ever accomplished, from Rio de
Janeiro through interior Brazil to the Amazon. This study was made
looking toward the creation of a through express route direct from
Para over land to Rio de Janeiro, which not only should make possible
another tremendous saving over the coastal route to the Brazilian capi-
tal but, in addition, could open up for Brazil and America a great po-
tential commercial area not reached by other services. Pan American
engineers were hopeful that mapping and complete organization of
the route could be completed for service during the summer of 1936.

On this same eastern trunk route, service was extended to Point-a-
Pitre, Guadeloupe and Martinique, in the French West Indies, lying
between Puerto Rico and Trinidad. While major improvements were
effected in marine terminal facilities in a number of key ports on that
route, the Brazilian Government, as a bid to the operation of Pan
American’s great four-engine clipper ships, began construction on
what is planned to be “the finest airdrome in the world,” a great com-
bined marine and land transport air base in the center of Rio de
Janeiro’s famous waterfront and within three minutes of the center of
the city.

Service along the busy north coast of South America was again
increased during 1935 by a third weekly schedule between Port of
Spain, on the east, and Maracaibo, Venezuela, on the west, on the
transcontinental route which, serving Colombia and Venezuela, linked
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with the eastern and western trunk air lines at Trinidad and the Pan-
ama Canal Zone respectively.

On the west coast of South America. Pan American-Grace Air-
ways completely equipped their trunk route from northern Peru to
Santiago. Chile, thence across the Andes to Buenos Aires, using high-
speed Cyclone-powered Douglas air liners, cutting their fastest prev-
ious schedules one-third. A major construction program was also com-
pleted over this airway. making it one of the most highly developed
aerial routes in the western hemisphere. To supplement the greater
passenger and cargo capacity of the Douglas air liners over the tri-
motored Fords which they replaced. Pan American-Grace also replaced
their amphibion service, operated over that section of their route from
Panama Canal Zone to Trujillo. Peru, using 18-passenger twin-Hornet
powered Consolidated Commodores. New Sikorsky S-43 amphibions
were scheduled for this section of the route early in 1936.

In Cuba, Pan American’s associated National Airways of Cuba, in
step with improved schedules over the entire network, commissioned
a fleet of Lockheed Electras early in 1935 and in the summer had
established a seven-hour service from one end of the island to the
other, saving an entire day over previous schedules, and with direct
connection with Pan American’s trunk routes both north and south.

In the traffic department. increases were registered in each division.
Over the year, passenger traffic increased 27 per cent from a total of
112,354 in 1934 to 142,630 in 1935. The big four-engine clipper ships,
commissioned during the year, and the close coordination of feeder
lines, serving to amplify the tourist as well as commercial travel facili-
ties, plus the higher speeds during the latter two months, accounted
for the major part of the increase. More direct through connections
between all domestic air lines and the international system also aided in
the increase. Baggage allowances were increased for passengers trav-
eling the longer routes, over domestic lines as well as over Pan Ameri-
can, and other improvements in the passenger service contributed to
its popularity.

Express during the latter months of 1935, increased sharply over
1934 record figures. Totals for 1935 were 1,819,116 pounds, or an 89
per cent gain over 1934. During 1935 air express service was ex-
tended to Venezuela, completing the single, simplified shipping pro-
cedure to every country south of the United States, In December,
1935, air express service was made available to Alaska. Later it was
to be installed on the transpacific route to the Orient.

During 1935 Pan American added to its long and dramatic relief
record in the Caribbean by spectacular services during and immediately
following the hurricanes which struck southern Florida, Haiti and






CHAPTER XI

PRIVATE FLYING

Increase in Licensed Pilots and Planes—Thirty-five Different Models
for the Private Owner—TFlying for Sport and Business—The
Races at Cleveland—DPrivate Pilots Break Records—Light
Plane Fxperiments—Intercollegiate Flying—Gliding
and Soaring.

of Commerce, showed a gain in private flving during 1935. On
January 1, 1936. there were 14.805 licensed pilots as compared
to 13.949 12 months earlier. There were 7.371 licensed aircraft at the
beginning of 1936. as compared to 6.339 the vear before. The unli-
censed machines fell off numerically, from 1,983 at the beginning of
1935 to 1.701 on January 1, 1936. The total of all aircraft in the
United States was 0,072 on January 1, 1930. as against 8,322 the year
before. The pilot licenses on January 1, 1936, were divided as follows:
7.186 transport licenses, gog limited commercial, 5.961 private, 746
amateur and three industrial. No new licenses will be issued in the
last classification. The licensed pilots included 410 women classified
as follows: transport 71, limited commercial 29, private 256 and ama-
teur 54. More than half the airplanes built in 1935 were for private
owners,
No less than 35 different models of American flying craft awaited
the choice of the private owner at the beginning of 1936. One had
as many different kinds of plane as he had motor cars to pick
out for his own individual pleasure. In each case the builders ap-
parently had made an attempt to produce the finest, quietest, fastest
or most comfortable airplane for the money. There were machines
with only one seat, others with two. a number with eight chairs and a
majority with four: some with cabins, heated and ventilated. There
were others without cabins, nicely calculated to appeal to those who
like to take the air in the open. There were planes priced as low as
$1,800. Yet one could pay as much as $50,000 for his aerial limousine
or private club car on wings. One could go to a dealer and pay cash
for his plane; or, like buying an automobile or radio on the installment
plan, he could pay something like $500 down and $100 a month. He
could buy a machine giving him 25 miles for every gallon of gasoline,
or he could use more gasoline in a plane that would take him through
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“In April, 1935, 74 college airmen and airwomen convened in Wash-
ington, D. C., under the auspices of the National Aeronautic Associa-
tion, for the First National Intercollegiate Flying Conference. These
delegates came from all parts of the country, representing 23 different
colleges and universities in the United States. Some were members
of highly organized college flying units. Others came with the idea of
finding out how they might get their own colleges into the air. There
are now some 50 flying clubs in the colleges and universities.

“The idea of intercollegiate air meets had an auspicious beginning
last May when the first New England Intercollegiate Air Meet was
held at Northampton, Mass. Eight teams competed in the event, which
included bomb dropping, spot landings, and balloon bursting, and
which was witnessed by eight thousand people. It launched what in
future years may become a very significant factor in intercollegiate
sports. President Stanley King, of Amherst, in accepting the New
England Intercollegiate Flying Trophy in behalf of the college and the
Amherst Flying Club after the meet, stated: ‘Ambherst is proud to
come into possession of this trophy symbolizing pioneer supremacy in
a sport which someday will rank with other intercollegiate activities.’

“This was followed in June by the National Intercollegiates at the
Purdue University Airport in Indiana. Teams from various parts of
the nation participated in this event, establishing even further this new
sport. The Purdue Flying Club, incidentally, won the national cham-
pionship after beating the University of Minnesota in the last event.
The indirect effect of air meets such as these, in the form of publicity
and so forth, is the increased interest in the sport, not only among the
actual participants but also, and this is even more important, other
college students.” )

The main event of 1935 in soaring and gliding was the annual na-
tional soaring contest held for the sixth consecutive time on the soar-
ing ridges surrounding Elmira, N. Y., which has come to be regarded
as the center of American soaring. Despite the fact that meteorolog-
ical conditions were unfavorable except for a few days at the close of
the contest, the 1935 meeting was in many respects one of the most
important to date. No official American or world records were estab-
lished but the facilities and the administration were the best yet
achieved, more pilots and soaring craft were entered and the feverish
activity of the closing days accounted for 185 hours of soaring by all
craft, a new high mark.

Richard C. duPont of Wilmington, Del., retained the Edward S.
Evans trophy, symbolic of the American soaring championship, by
winning most points in the various events of the contest and became
the first pilot to win the championship two years. He used his Bowlus-









CHAPTER X1I
AERIAL SERVICE

Number of Planes in Miscellaneous Use—Growth of Charter Service
—Flood Relief—Traffic Surveys—Hunting: Criminals—Emer-
gency Flights—Aerial Mapping and Photography.

URING 1935 more than a million persons went out and hired
D aerial service planes to fly them one place or another in a
hurry, whether for a sightseeing trip over Niagara Falls, the
Grand Canyon of the Colorado, New York or Los Angeles at night,

a fast trip to a distant ball game or a horse race, a vacation in the .-

mountains or a honeymoon trip across the country. Nearly 4,500
airplanes were kept tuned up and ready in the United States, prepared -
to take anybody almost anywhere on a few moments notice. Mean-: .
while a majority of aerial service operators welcomed students fo:!
flight instruction, and they were eager to undertake crop dusting]
aerial photography, emergency flying with precious merchandise,
medicines, news photos, motion picture films, anything at all that rek
quired speed to make it useful when it reached its destination. Some
2,500 aerial service organizations and individuals were available for
aerial service in the United States at the beginning of 1936.

During the flood in New York State in July, 1935, Red Cross
workers surveyed the entire distressed district by plane, and quickly
concentrated relief measures in the affected areas, thus doing in a few
hours a task which might have required weeks if attempted on the
surface,.

After a two-miles-a-minute chase across the skies scientists of
Chicago and Northwestern universities returned to their laboratories
with the strangest spoils ever brought back by a hunter. They had
snared silt specimens of dust storms. using for traps balsam-treated
plates, vacuum tubes and suction devices projecting from the win-
dows of their cabin plane. They learned that most of the dirt in a
dust storm moves between the ground and the 3,500 foot level, then
in lesser density and in wave formation as high as 10,000 feet.
Feldspar, quartz and other minerals in the captured dust indicated
that it had been blown all the way from Colorado and Kansas over
Chicago.

Aviators on Long Island went up during the winter and dropped
food to the birds marooned by heavy snows in the wild fowl sanctuary
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CHAPTER XIII

AIRWAYS AND AIRPORTS

The Federal Airways System—-\irports and Landing Fields in the
United States—Progress in Radio Landings—Marine Air Ter-
minals—Activities at Leading Airports.

System which form the highways of the sky, a pilot may now use

the lighted beacons, radio direction finder and weather broadcasts
or land at one of the intermediate fields maintained by the Depart-
ment of Commerce for emergencies; yet he would be carrying out a
very simple routine, something like that of a motorist on a long tour
across country. But almost any pilot who flies across the United States
can tell of at least one occasion when the lighted and radio-equipped
airways saved him from disaster. Such was the adventure of a pilot
who left Richmond, Va., one fair morning, bound for the south, with
his next stop to be Charleston, S. C. It looked. like good weather for
the entire trip, but just before reaching Charleston the pilot saw creep-
ing in over the surface a bank of fog that obliterated everything in
front of him. He radioed for advice. The radio operator at Charleston
warned him that the field was buried in fog. Yet he could not go back,
because head winds had used up nearly all his gasoline. He circled
about seeking a hole through which to glide to earth; but the fog was
too thick. Meanwhile the pilot and the radio operator at Charleston
had been carrying on considerable conversation. Then the operator
was seized with a brilliant idea. He telephoned the Navy Yard field
four miles away. Yes, that field was clear of fog. Then the Federal
Airways man tuned back to the befogged pilot. “Come on into Charles-
ton,” he was instructed, “but swing over and land at the Navy Yard
field.” So that flight ended safely, thanks to the watch kept by the
Government experts.

Several thousand miles of lighted airways were added to the Fed-
eral Airways System in 1935, so that at the beginning of 1936 there
were more than 22,000 miles of reasonably safe flying routes in the
United States, either day or night. Most notable among the new
routes was the northern transcontinental over which Northwest Air-
lines operates a passenger, mail and express service.

The valuable aids to air navigation on the entire Federal Airways
System included 1,841 beacon lights spaced at 10 to 15-mile intervals ;
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CHAPTER XIV

AIRSHIPS AND BALLOONS

Official Story of the World Record Stratosphere Ascent—ILoss of
the “Macon” a Blow to Lighter-than-air Development in the
United States—Germans Make Progress with Airships—
Non-rigid Activities of American Air Forces—New
Goodyear Mast—Poland Wins International Bal-
loon Race.

was the new world record altitude mark established by Amer-

icans rising to nearly 1.4 miles above the earth’s surface in a bal-
loon. The National Geographic Society prepared the following of-
ficial account especially for this edition of the Aircraft Year Book.
After a wait of nearly six weeks for the proper weather, “Explorer
I1,” the 3,700.000-cubic-foot balloon of the National Geographic
Society-Army Air Corps Stratosphere Expedition, rose from the
Stratocamp in the Black Hills near Rapid City, S. D.. at 7:01 a. m.,
Mountain Standard Time, on November 11. Within less than five
hours it established a new world record altitude mark. 72,395 feet
above sea level.

Approximately three hours later the gondola came to earth so
gently that none of the delicate instruments was injured. The bal-
loon was under the command of Capt. Albert \V. Stevens, who also
was scientific observer, and was piloted by Capt. Orvil A. Anderson,
both of the U. S. Army Air Corps.

The weather was practically perfect for the flight. Although it
was extremely cold at the Stratocamp on the night of the inflation—
close to zero Fahrenheit—there was no wind to disturb the 2 2/3 acres
of cloth as it was lifted by helium above the inflation floor and held to
earth by its tethering ropes. A snow storm 30 hours before the take-
off had cleared the atmosphere of all dust, and there was not a cloud
in the sky during the eight hours and 13 minutes that the balloon was in
the air.

It was the largest free balloon ever built, and had such great 1ift-
ing power that it was possible to send into the stratosphere the largest
cargo of scientific instruments ever taken aloft. The 9-foot.gondola
in which the men and instruments were carried proved to be completely
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air-tight. Despite the fact that it reached a region where the tem-
perature of the air was 77.8 degrees below zero Fahrenheit, conditions
remained comfortable inside the metal ball.

The pilots closed the two manholes and sealed themselves in at an
altitude of about 16,500 feet. From that time until the balloon reached
its ceiling and then descended to about the 18,000-foot level, they were
dependent on artificial air to keep them alive. This was supplied by an
air-conditioning apparatus which released a mixture of liquid oxygen
and liquid nitrogen. At the same time chemicals absorbed the carbonic
acid gas and moisture breathed out by the men. The system worked
so well that Stevens and Anderson hardly noticed the difference when
the manholes were opened, and natural air was admitted.

Although the temperature outside was bitter cold, that inside the
gondola never dropped lower than 19 degrees above zero. Both
Stevens and Anderson were dressed in heavy clothing and were com-
fortable throughout the flight, during which the balloon drifted south-
eastward from Rapid City, S. D., almost to the Nebraska line, then
turned northeastward and came to earth about 25 miles east of the
Missouri River near White Lake, S. D. It had covered an airline dis-
tance of 225 miles from the Stratocamp.

When they rose from the ground, the balloon and gondola, to-
gether with their loads of rope, ballast, men and instruments, weighed
about 15,000 pounds. The gondola itself, built of a very light mag-
nesium alloy, weighed only a little more than 600 pounds.

Inside the ball were a score or more of instruments, both for use in
navigating the balloon and in obtaining scientific data about conditions
in the stratosphere. Practically all the instruments were equipped with
automatic recording devices. Most of these worked by means of cam-
eras which took pictures of instrument dials at intervals of from 1 5
seconds to a minute and a half. More than 15,000 photographs were
made during the flight. These films were developed in various scientific
laboratories, and from them the detailed scientific story of the flight
was written. It added materially to the world’s knowledge of cosmic
rays, the spectrum of the sun, and general conditions in the upper
atmosphere.

Throughout the flight the crew was in constant touch with the
base camp at Rapid City through short wave radio communication, and
thence over telephone wires with officers of the National Geographic
Society and the Air Corps in Washington. At intervals their conver-
sations were broadcast over National Broadcasting Campany net-
works, and so clear was the reception that listeners throughout the
continent were able to hear the clicking of instruments as well as the
voices of the voyagers. At one time Captain Stevens talked with the
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Another trying moment came just as the huge bag was rising from
the Stratobowl. Struck by a downdraft of air, it began to lose altitude
rapidly. For a moment a crash against the cliffs seemed inevitable,
but Capt. Anderson finally stopped the descent by quickly emptying 10
bags of lead dust ballast, lightening the craft by more than 750 pounds.

In recognition of their achievements Capt. Stevens and Capt. Ander-
son received Hubbard Gold Medals, highest award of the National
Geographic Society, at a special ceremony in Washington, D. C., De-
cember 11. The awards were “for distinguished achievement in scien-
tific research,” and were presented by General John J. Pershing.

In connection with the ceremonies, striking pictures were taken by
Capt. Stevens from the flight “‘ceiling” of 72,395 feet. They showed
the earth’s actual curvature on the horizon more clearly than ever be-
fore, and revealed how the world looks from the greatest height at
which photographs ever had been made.

The picture showing the lateral curvature of the earth included
a stretch of the horizon 220 miles in length, nearly three degrees of a
circle, close to one per cent of the total circumference of the earth.
The curve of the horizon was easily noticeable when the picture was
projected on a screen—photographic evidence that the world is round.
When the edge of a ruler was laid along the horizon line the curvature
was even more plainly visible.

In taking this picture the camera used by Capt. Stevens “saw" a dis-
tance of about 300 miles, far beyond the range of the human eye. The
horizon showing in the photograph is estimated to have been at that
distance from the camera. The photograph was taken by infra-red
light, which is capable of piercing distant haze. All the other colors of
sunlight are shut out of the camera by a red filter in making this kind
of long-distance photograph.

The picture shows a vast stretch of western South Dakota, covering
more than 33,000 square miles. The Black Hills, from which the
flight started and which have an area of about 6,000 square miles, ap-
pear as a large dark area at one side of the picture 160 miles in the
background. The first scientific conclusion obtained from data col-
lected on the flight was the discovery that tiny spores of plant diseases,
which are spread by winds, can survive a trip of nearly 1334 miles into
the stratosphere, where a man exposed to the same conditions would
die in a very short time. Millions of spores far too small to be seen by
the naked eye representing seven types of fungi, some of which cause
plant diseases, were sent aloft on the flight in tiny quartz tubes, hung
outside the gondola, where they would be fully exposed to the condi-
tions in the stratosphere. These tubes were exposed to cold greater
than 65 degrees below zero Fahrenheit, as well as extremely low at-
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roughly more than 50 times as many passing through the recording
apparatus at the balloon’s ceiling as at sea level.

Electrical conductivity of the air was found to increase steadily
with altitude, being nearly 100 times as great at 72,000 feet as at sea
level. Samples of stratosphere air were collected to determine whether
its composition differs from air nearer the surface of the earth.

A number of drosophila, or fruit flies, were carried aloft inside the
gondola, to determine whether exposure to increased cosmic radiation
at great heights would cause genetic changes affecting their offspring.
It is known that such changes can be brought about by exposing the
flies to x-rays and radium, and if cosmic rays can do the same thing,
the finding will have important evolutionary implications.

The brightness of the sun, sky and earth were measured continuous-
ly during the flight. Wind direction and velocity, air temperature and
atmospheric pressure were recorded. A small propeller at the end of
a 14-foot arm extending out from the gondola kept the balloon turning
so that instruments could be pointed in all directions, but near the ceil-
ing the air was so thin that the propeller spun as in a vacuum, its blades
unable to “bite” into the rare atmosphere. At the ceiling the balloon
was above g6 per cent of the earth’s atmosphere by weight.

From this height the horizon appeared as a band of white haze.
The sky ranged in color from light blue just above the horizon to al-
most complete black at the highest angle at which it could be seen from
below the huge bulk of the balloon. The earth was a vast expanse of
brown, apparently flat.

The balloonists were equipped with regulation army parachutes.
In addition a large 8o-foot parachute was attached to the top of the
gondola, designed to break its fall in case of accident to the balloon.
Two large inflated rubber “doughnuts” were attached to the bottom
of the gondola to ease any shock in landing, but they proved to be un-
necessary, so gentle was the descent.

In charge of the ground operations and weather forecasts for the
flight was Capt. Randolph P. Williams, Army Air Corps. Soldiers
from the Fourth U. S. Cavalry of Fort Meade, S. D., under Col.
Robert McC. Beck, Jr., served as ground crew for the take-off and
aided in preparations at the Stratocamp.

The Scientific Advisory Committee for the flight included: Dr.
Ly man J. Briggs, Chairman, Director, National Bureau of Standards;
Major General Oscar Westover, Chief of Air Corps; Dr. Frederick
_V' Coville, Chairman of the Research Committee, National Geograph-
ic Society; Dr. W. F. G. Swann, Director Bartol Research Founda-
tion, Franklin Institute ; Capt. R. S. Patton, Director, U. S. Coast and
Geodetic Survey ; Mr, Willis R. Gregg, Chief, U. S. Weather Bureau;
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Dr. Floyd K. Richtmyer, Cornell University, and Research Council,
National Academy of Sciences; Dr. L. B. Tuckerman, National Bur-
eau of Standards: Dr. Charles E. K. Mees. Director, Research Labo-
ratory, Eastman Kodak Company; Dr. John Oliver La Gorce, Vice
President. National Geographic Society: and Mr. Thomas V.
McKnew, National Geographic Society, Secretary to the Committee.

The loss of the great Navy airship “Macon” off the California
coast in February, 1935, proved a sad blow to American airship as-
pirations, for the time being at least, although the increasing activities
of the Germans in developing a whole fleet of super-dirigibles indicated
that the world soon should see these leviathans of the sky plying back
and forth across the oceans on regular trips with passengers and car-
goes of mail and freight. Secretary of the Navy Swanson appointed
a commission of eminent scientists, headed by Dr. W. F. Durand of
Leland Stanford University, to make a complete study of airships as
the basis for determining future policies; and this Science Advisory
Board was expected to report before the opening of the new Congress
in 1936. Meanwhile the old “Los Angeles,” laid up at the Naval Air
Station at Lakehurst, N. J., in order to save the cost of operations, was
brushed up and inflated after the loss of the “Macon” and was used
during the year for a series of mooring mast tests and weather studies.

During the fall the famous “Graf Zeppelin” completed its hun-
dredth commercial voyage between Friedrichshafen, Germany, and
Rio de Janeiro, Brazil. In a huge shed adjoining the home berth of
the “Graf Zeppelin” a larger Zeppelin, the LZ-129, meaning the
129th airship built by the Zeppelin Company, was rapidly nearing
completion, and it was to be in regular service early in 1936. The
LZ-129 was to be the largest airship ever built, having a gas capacity
of 7,070,000 cubic feet, powered by four 1,150 horsepower Daimler-
Benz engines of diesel type, and with complete ocean liner accommo-
dations for 50 passengers. A third Zeppelin was to be started as quick-
ly as the L.Z-129 left the erection shed.

In the non-rigid airship field the Army Air Corps 350,000 cubic
foot TC-13, flying on coast patrol out of Langley Field, Va., was
joined by a sister ship, the TC-14 which was assigned to the Army
airship base at Fort Scott, Ill. Both non-rigid ships were used for
intensive training of airship crews.

The Navy added to its fleet of blimps the Goodyear ‘Defender”
and gave it a new name, G-1, as the first Navy craft of the type G.
That ship joined the K-1, J-4 and NC-2 at the Lakehurst Naval Air
Station. The G-1 has a commodious cabin with space for 10 passen-
gers and two pilots. It was being used primarily for training of crews
at the beginning of 1936. :






CHAPTER XV
TRAINING AND EDUCATION

Opportunities  in Aviation—Costs of Aeronautical Education—
Schools  Teaching Flying Trades—Colleges and Technical
Schools.

ORI than 22,000 men and women, both young and old, held
M student licenses in the United States and were learning to
pilot aircraft at the beginning of 1936. A majority intended
to make aviation their life work as pilots, engineers, designers or
specialists in the various branches of aviation. Others were learning to
fly for pleasure. In a remarkably thorough survey of the training
facilities and opportunities existing in the different fields of aero-
nautics the Bureau of Air Commerce of the U. S. Department of Coni-
merce had this to say:

“There are many positions in the aeronautics industry that
are available to young men, with a relatively smaller number
open to young women as well. For the person who is qualified
physically and temperamentally to fly professionally, the pilot’s
position is attainable and offers many attractions. The industry
needs pilots. It does not need a great many at this time, but it
demands a high degree of skill and experience in those it does
employ, and is willing to pay salaries in proportion. Piloting
may or may not be the role for which the interested individual
is fitted. If not, he may well consider that the scheduled air
lines employ some 6,500 persons of whom only about 750 are
pilots and co-pilots, and that the proportionate number of pro-
fessional pilots in other phases of the industry is even smaller.
There are executives filling posts of great responsibility who
are not pilots.

“The scheduled air lines employ pilots and co-pilots, radio
operators, stewards and stewardesses (hostesses), dispatchers,
meteorologists, operations managers, airplane mechanics, en-
gine mechanics, radio engineers, radio mechanics, instrument
technicians and repairmen, maintenance superintendents, air-
craft and engine engineers and traffic agents.

“Miscellaneous operations include aerial services, charter
and sightseeing services, instruction of students, aircraft sales
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CHAPTER XVI
LAWS AND REGULATIONS

Acts and Measures of Congress—State Aeronautical Legislation
During 1935—Bureau of Air Commerce Regulations.

posed during the first session of the 74th Congress, 1935, some

of the measures to be considered during the second session, 1936,
the status of aeronautical laws passed by State legislatures in 1933.
and also federal regulations of the Bureau of Air Commerce during
the year.

The amended Air Mail Act is printed in full in the appendix, and
discussed in the chapter on air lines. The Act was amended only after
many other air mail bills had been introduced. They ranged from H.
R. 4830, proposing Government ownership of all air transport, to H.
R. 5174, setting up an independent civil aviation commission as sug-
gested in the report of the Federal Aviation Commission of 19335. A
Senate bill, S. 3420, was intended to take air transport control away
from the Post Office Department and place it in the hands of the In-
terstate Commerce Commission. It came up early in 1936, and the
Postmaster General opposed it vigorously.

A Senate Committee, headed by Senator Royal S. Copeland, was
authorized to conduct an exhaustive investigation of air transporta-
tion, and that committee was assembling data preparatory to hearings
in 1936. A House Resolution, 344, authorized another investigation
of the air mail situation. An amendment to the Interstate Commerce
Act, known as the Motor Carrier Act, S. 1629, was passed, Public Law
255, placing all motor carriers in interstate commerce under the juris-
diction of the Interstate Commerce Commission. Other bills were in-
troduced, placing both water carriers and air carriers under the same
jurisdiction. They were to come up during 1936.

Joint Resolution 173, Public 67, signed by the President August
31, 1935, was the culmination of diverse attempts at neutrality legis-
lation. It set up a National Munitions Control Board and an Office of
Arms and Munitions Control in the State Department. That section of
the law was permanent legislation, providing for registration and
licensing of all manufacturing interests and exporters or importers
and dealers of designated war supplies. A second part, directing the
President to impose mandatory embargoes on shipments to warring
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re-employment agreement. The bill passed the Senate August 12, 1935,
and was referred to the Judiciary Committee. It was to come up again
in 1936.

The Wagner labor law, Public 198, set up a National Labor Board
and provided for a permanent method of arbitrating labor disputes.
Measures seeking a 30-hour labor week were introduced, and were to
come up again in 1936. Senate bill 2496 passed the Senate, was held
over, and was to come up again in 1936. It would amend the Railway
Labor Act to include common carriers by air engaged in interstate and
foreign commerce. In view of the fact that many believed that air
transport employees should come under the provisions set forth in the
1936 law, Public 400, providing for a tax on carriers to carry the
Railroad Employees’ Retirement fund, the proposed amendment to
the Rgilway Labor Act might have considerable to do with air trans-
portation.

Naval procurement under the Vinson Act of 1934 was badly handi-
capped by the 10 per cent profit limitation clause. The Navy Depart-
ment, cooperating with the House Committee on Naval Affairs, under-
took to amend the Act, spreading the 10 per cent profit limitation over
a two-year period rather than calculating profits on each individual
contract as provided under the law as it stood. The bill for amendment
passed the House, but was not reported out of the Senate Committee
on Naval Affairs. The bill was to be brought up again in 1930.

Nume.rous bills pertaining to Army Air Corps procurement meth-

ods were introduced, but none was reported out of the House Military
Affairs Committee, which was continuing its investigation of the prob-
lem when Congress met in 1936.
' A most important piece of military aviation legislation was passed
in 1935, however. It was the Wilcox bill H.R. 7022. It authorized the
creatlorll of air bases throughout the country and in Alaska and Hawaii.
It provided for the appointment of a “Special Committee on Air Bases”
to be named by the Secretary of War. The Committee was to make a
complete survey of the need for more bases for the Army Air Corps,
suggest locations and also suggest improvements to existing bases. The
Wilcox law did not appropriate funds for actual construction of the
bases ; and there was considerable and growing sentiment favoring such
appropriations during the 1936 session.

.Public Law 36 authorized the Secretary of the Navy to carry on
with construction under the PWA program. Public Law 37 author-
ized the training of aviation cadets in the Naval Reserve. Public Law
212 increased the line officer strength of the Navy to the requirements
of a treaty navy. The National Guard Air Unit Act and the Thomason
Act authorized increases in air officer strength of the Army Air Corps.





















CHAPTER XVII

ENGINEERING AND MANUFACTURING

High Lights in American Aircraft Development—The Work of
IFach  Aircraft Manufacturer—Projects for 1936—With the
Aircraft Engine Builders—Advances in Iingines. Propel-
lers, Instruments—Radio, Fuels and Other Accessories

the pitch of the blades automatically to bite out just the right

chunk of air at every stage of a flight. air-conditioned club
planes with electric refrigerators, rubber gadgets tougher than steel
and designed to protect metal from being worn away by fast speed
through dust or sleet-liden air. little planes with slots and flaps that
almost any novice might bring to earth without much risk, still faster
and larger aircraft for the scheduled air lines, ships that could fly the
oceans; great, giant war craft capable of flying across the United
States at nearly four miles a minute without stopping ; machines fairly
bristling with machine guns and heavy bombs, and aircraft radio that
could actually help an automatic pilot keep a plane directly on a true
course miles above the earth—those were only a few of the highlights
of American aviation at the beginning of 1936. Just how each manu-
facturer and engineer had contributed to that progress and the trend
of developments planned during the next 12 months will be explained
in this account of the activities in the numerous plants of the aircraft
industry and all its allied branches. The story of the accomplishments
during 1935 is as romantic as any to be found in the long history of
American achievement ; and it goes a long way toward explaining why
the United States has the best airplanes in the world.

SI’:\RK plugs with fins to keep them cool. propellers that changed

Aircraft Manufacturers

Aeronautical Corporation of America, Cincinnati, O., was produc-
ing two different types of airplane for the private owner. The
Aeronca C-3 was a two-place high-wing monoplane equipped with the
Aeronca E-113C engine of 36 h.p., with a wing area of 142 square
feet, gross weight 1,006 pounds, pavload capacity 213 pounds, a
stated high speed of 93 m.p.h., cruising at 85, with ceiling of 12,000
feet and range of 200 miles. The late model C-3 had a built-in cabin
with faired fuselage, heavier flying wires and fittings. A British firm
was licensed to build Aeronca models. New developments late in 1935
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were represented by the C-70 and C-85 low-wing planes for private
owners and flying schools desiring machines in the $2,500 price range.
The C-70 was equipped with a LeBlond 70 h.p. engine, had 150 square
feet wing area, gross weight 1,500 pounds, payload 290 pounds,
stated high speed of 115 m.p.h., cruising at 100 with range of 450
miles. The C-85 model with LeBlond 85 h.p. engine was similar save
for payload of 300 pounds, stated high speed of 120 m.p.h. and cruis-
ing at 105 m.p.h. The C-70 and C-85 had an overall length of 2215
feet and wing span of 36 feet. They also could be powered with the
9o h.p. Warner Scarab Junior or the go h.p. Lambert.

Air Transport Manufacturing Company, Ltd., Glendale, Calif.,
produced a high-wing six-place cabin plane powered with three Kinner
K-5 engines. It had a stated high speed of 140 m.p.h.

Aircraft Mechanics, Inc., Colorado Springs, Colo., had several
models, the Bullet C-7, four-place cabin low-wing, with 175 h.p.
Wright Whirlwind ; Flyabout D-1, a two-place Continental-powered
monoplane ; the D-2, powered with a Szekely SR3-0 45 h.p. engine:
Eaglerock A-14, a three-place open biplane with 175 h.p. Whirlwind ;
the A-13, with Curtiss Challenger, and the A-15 with Kinner K-5
100 h.p. motor.

Airplane Development Corporation, Glendale, Calif., a division of
the Aviation Manufacturing Corporation, was making deliveries on
the Vultee V-1A single-engine transport plane stated to have a guar-
anteed cruising speed of 205 m.p.h., carrying eight passengers and two
pilots. The production program contemplated 50 planes of that model
a year. American Airlines had 10 in service, while others had been
delivered to Canadian Colonial Airways and various public utility and
mining companies. The Vultee V-1A was an all metal single-engine
low-wing cantilever monoplane with split trailing edge type wing flaps,
and was designed as a high speed transport for regular service or as
an executive’s plane. It was equipped with the Wright Cyclone model
F 735 h.p. motor, and had fuel capacity for 1,000 miles of cruising.
It was flown at a high speed of 225 m.p.h., landing at 63 m.p.h. On
January 15, 1935, Major James H. Doolittle flew a Vultee transport
from Burbank, Calif., to Floyd Bennett Field, New York City, in 11
hours 59 minutes breaking all records for passenger transport planes
and coming within 117 minutes of breaking the record for all planes
made in 1934 when Col. Roscoe Turner dashed across the continent in
10 hours two minutes. Major Doolittle was accompanied by Mrs.
Doolittle and Robert Adamson of the Shell Oil Company. On this
flight he encountered ice and bad weather, which forced him to fly at
16,000 feet. He flew blind by instruments alone between Colorado
and Richmond, Va. Noiseproofing by Western Electric engineers was
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range as an attack plane goo miles, as a bomber 2,200 miles: landing
speed 65 m.p.h.

The Autogiro Company of America, Willow Grove, Pa., was
continuing its intensive experimental work seeking further develop-
ments of rotor blade type aircraft. Three objectives were being
reached, experimentally-—a perfected means of direct control wholly
independent of motor power and forward speed ; direct take-off with-
out any forward run; and third, development of an autogiro with
characteristics of a motor car so that it might he operated on high-
ways when not in flight. A model of that design was being com-
pleted for the Bureau of Air Commerce. Iixperimental models of
military design showed top speeds approaching 150 nup.h., an in-
crease of 20 per cent over the speed of fixed-wing models using the
same engine horsepower.

Direct control was accomplished by mounting the rotor head on
bearings so that the movement of the pilot's control stick simultan-
eously moved the rotor, tilting it, and thus displacing the direction of
rotor lift in respect to the center of gravity and thereby giving a
definitely related controlling force during any flight speed, even in
vertical descent. [Llimination of wings and movable control surfaces
enhanced the simplicity of the autogiro. Direct take-off was ob-
tained Dy a control permitting the pilot to flatten the blades. The
pilot started his blades through the conventional rotor clutch and
steer mechanism, then brought them, with blades flattened and not
exerting lift, to a speed considerably greater than normal rotating
speed. He then released the starter clutch, permitting the blades to
assume normal flight incidence. The excess kinetic energy repre-
sented in the excess speed of the rotor was then converted into a
direct lifting force sufficient to lift the machine directly off the
ground. Individual designs developed by the Company’s licensees,
Kellett Autogiro Corporation and Pitcairn Autogiro Company, are de-
scribed in the sections devoted to those concerns.

The Beech Aircraft Company, Wichita, Kan., developed three
new models. Two were added to its Beechcraft line of four and five
place cabin planes, with reverse stagger, formerly represented solely
by the Jacobs-powered BryL. With that model still in production the
company added the B17E with 285 h.p. Wright Whirlwind engine
and the BryR with 420 h.p. Whirlwind, the latter having a stated
cruising speed of 202 m.p.h., landing at 50 m.p.lh. All models were
available with Edo float installation. As land planes they had retrac-
table landing gear. A twin-engine monoplane for feeder lines or in-
dividual use was to be produced in 1936. It was to be known as Beech-
craft model 18K, low-wing and all metal, with two 270 h.p. Jacobs L-g
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were delivered to Wallace Beery, the Gilmore Qil Co., W. O. Todd of
Los Angeles ; W. C. Langley of New York; and Dr. Richard U. Light
of New Haven, Conn. Two versions of the Senior Pacemaker were
sold. The series eight Pacemaker freighter with 420 h.p. Wright
Whirlwind engine, payload of 2,000 pounds and a cruising range of
400-500 miles was delivered to General Airways of Canada, making
five Bellancas in that company’s fleet of aircraft. The freighter on
Edo floats had a payload capacity of 1,787 pounds and a stated
cruising speed of 150 m.p.h. The Senior Pacemaker executive type
like that delivered to R. R, M. Carpenter of Wilmington, Del. had a
performance similar to that of the freighter. The Aircruisers were
further developed in speed, range and payload capacity. The Cargo
Alrcruisers, with Wright Cyclone engine and a Hamilton Standard
three blade controllable pitch propeller, carried a payload of 4,000
pounds at a stated cruising speed of 142 m.p.h. One was delivered to
Mackenzie Air Service of Edmonton, Alberta, in March, 1935. It
was put on skis and placed in service over the grueling route between
Fort McMurray and the Great Bear Lake mining district, hauling
radium and silver ore from the mines of the Eldorado Mining Co. to
the railhead at Fort McMurray, 900 miles distant. In three weeks
the plane carried 30,537 pounds of concentrates to Fort McMurray
and 35,000 pounds of passengers and supplies to Great Bear Lake.
The cargo aircruiser was also licensed as a seaplane with Edo floats,
carrying a payload of 3,445 pounds. Another Aircruiser all-purpose
type, Model 66-75, was delivered to the Cuban Army. It was powered
with a 750 h.p. Pratt & Whitney Hornet engine, This model was capa-
ble of being used for four different purposes; one, as an executive
transport for 10 passengers, pilot and co-pilot; two, as a bomber-
troop carrier, equipped with three machine guns, two of them fixed and
one flexible, and racks for five 30-pound or two zoo-pound bombs;
three, as an ambulance plane with accommodations for six patients
and attendants; four, as a cargo plane with payload of 3,600 pounds.

Boeing Aircraft Company, Seattle, Wash., produced a giant, all
metal four-engine borﬁber, the Boeing 299, and it quickly gained world
fame as the “flying fortress.” It was the largest land plane in the
United States and sensationally fast for its range of action. It was
flown from Seattle to Dayton, O., in August, 1935, and submitted to
the Army Air Corps in open competition with other types. On that
flight it covered the 2,100 miles non-stop at an average speed of 232
m.p.h., which warranted the achievement being included among the
notable flights of the year. Construction of the big bomber was of
the semi-monocoque type consisting of longerons, skin stiffeners, bulk-
heads and smooth outside metal skin. Its monoplane wing measured
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Consolidated Aircraft Corporation in 1935 also completed de-
livery of 23 P2Y-3 flying boats for the Navy. Sixty Fleet trainers
were delivered to foreign governments. Consolidated’s Canadian
subsidiary, Fleet Aircraft of Canada, Ltd., at Fort Erie, Ont.,
worked at capacity output during the year, producing Fleet planes
for the Canadian and foreign governments. In January, 1935, the
Air Corps awarded the Consolidated Aircraft Corporation a con-
tract for 50 P-30 two-seat pursuit planes, redesignated the PBz2A,
powered with the Curtiss Conqueror engine. They were to be de-
livered in 1936. ..

Curtiss Aeroplane & Motor Company, Buffalo N. Y., a division
of Curtiss-Wright Corporation, delivered to the U. S. Navy 135 ob-
servation biplanes of the O3C-1 type, which were equipped with slots
and flaps in the upper wing and adapted for use as either land planes
or seaplanes aboard carriers, battleships and cruisers. The XF13C-1
single-seat fighter, a high-wing all metal monoplane with slots and
flaps, enclosed cockpit, powered by a 14-cylinder twin-row Wright
Whirlwind engine, was developed for the Navy Bureau of Aeron-
autics. Twenty-seven BF2C-1 single-place fighters with retractable
landing gear were delivered to the Navy for service on the carrier
“Ranger.” An experimental, all metal, two engine, low-wing attack
monoplane, with two 14-cylinder Wright Whirlwind engines, was
designed and built in 1935. An experimental low-wing pursuit mono-
plane, with a 14-cylinder Whirlwind, was developed for the Army
Air Corps. A new 1935 Falcon two-place observation attack biplane,
Cyclone-powered, with single strut landing gear, was produced for
the export market. At the beginning of 1936 Curtiss models, aside
from experimental types still regarded as military secrets, included:
Hawk 1, with 720 h.p. Cyclone, 252 square feet wing area, gross
weight 3,447 pounds, useful load 686 pounds, stated high speed 209
m.p.h., cruising at 180, service ceiling 30,600 feet and range of 442
miles; Hawk 2, land plane, 720 h.p. Cyclone, 3,876 pounds gross
weight, useful load 973 pounds, stated high speed 208 m.p.h., cruising
at 179, service ceiling 26,400 feet and range 635 miles; Hawk 2, sea-
plane, 715 h.p. Cyclone, gross weight 4,266 pounds, useful load 973
pounds, stated high speed 192 m.p.h,, cruising at 163 with range of 577
miles ; Hawk 3, with 780 h.p. Cyclone, 262 square feet wing area, gross
weight 4,230 pounds, useful load 1,067 pounds, stated high speed 244
m.p.h., cruising at 204 with range of 561 miles; Shrike, 775 h.p.
Cyclone, wing area 285 square feet, gross weight 35,875 pounds, useful
load 1,910 pounds, stated high speed 210 m.p.h., cruising at 178 m.p.h.
with range of 516 miles; Falcon 2, with 750 h.p. Cyclone, wing area
302 square feet, gross weight 5,065 pounds, useful load 1,401 pounds,
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meda, Calif., was equipped with Curtiss electric controllable pitch
propellers. The propeller could be adjusted to practically any pitch
to obtain the maximum efficiency of the motor, regardless of altitude.

Curtiss-Wright Airplane Company, Robertson, Mo., a division of
Curtiss-Wright Corporation, designed and built for the Bureau.of
Air Commerce a new all metal, two-place side-by-side, low-wing
closed monoplane, known as the Curtiss-Wright Coupe, powered by
an R-266 Lambert go h.p. engine. The Coupe was equipped with a
fixed slot and a flap extending over 70 per cent of the wing span. a
feature which, combined with aileron control, was intended to make
the plane practically stall-proof and spin-proof. New shock-absorbing
landing gear was designed for inexperienced pilots. The Coupe had a
stated top speed of 131 mu.p.h., cruising at 115 m.p.h. at 5,000 feet
altitude, with normal range of 580 miles and maximum range of
1,150 miles, with gasoline consumption of 5.8 gallons an hour. The
Curtiss-Wright Sport, a three-place biplane with 175 h.p. Whirlwind,
and the Speedwing, a one to three-place biplane with 250, 330 or 440
h.p. Whirlwind, were built for the commercial market. The company
continued the production of the AT-32 Condor all-sleeper transport
biplane with two Cyclone engines of 750 h.p. each, and the BT-32
Condor bomber, several of which were delivered to foreign govern-
ments. Also produced were the Trainer, a two-place biplane with 175
h.p. Whirlwind, and the Osprey, a two-place biplane fighter with 440
h.p. Whirlwind engine. An advanced military trainer, two-place, with
250 h.p. Whirlwind, was designed for export. At the beginning of
1936 the company’s models, besides the Coupe and Condor transports
and bomber, included: Land Trainer, 175 h.p. Whirlwind, gross
weight 1,950 pounds, useful load 630 pounds, stated high speed 131
m.p.h., cruising at 111, range 336 miles; Seaplane Trainer, same en-
gine, 2,200 pounds gross weight, 600 pounds useful load, stated high
speed 125 m.p.h., cruising at 106, range 324 miles ; Advanced Trainer,
240 h.p. Whirlwind, gross weight 2,975 pounds, 745 pounds useful
load, stated top speed 131 m.p.h., cruising at 111, range 450 miles;
Trainer 16W, 125 h.p. Warner Scarab, gross weight 1,950 pounds,
useful load 375 pounds, stated high speed 116, cruising at 97, range
340 miles ; Sport 16E, 175 h.p. Whirlwind, gross weight 2,150, useful
load 392 pounds, stated high speed 126 m.p.h., cruising at 106, range

- 275 miles; Speedwing A14D, 285 h.p. Whirlwind, 2,800 pounds gross

weight, 544 pounds useful load, stated top speed 148 m.p.h., cruising
at 126, range 560 miles; Speedwing Del.uxe B14B, 330 h.p. Whirl-
wind, 2,920 pounds gross weight, 448 pounds useful load, stated top
speed 156 m.p.h., cruising at 136, range 490 miles; Osprey C14-R,
420 h.p. Whirlwind, 3,067 pounds gross weight, useful load 369
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8,250 pounds, the day plane 9,155 pounds. With its gross weight the
transport had a stated landing speed of 65 m.p.h., cruising speeds
of between 181 and 184 m.p.h. at 10,000 feet, high speed of 212 to
219 m.p.h. at 4,300 feet, a service ceiling of from 19,900 to 23.300
feet and absolute ceiling of 22,100 to 23,200 feet. Its take-off run
was approximately 1,000 feet, landing run 930 feet; and its maxi-
mum range at 10,000 feet altitude was 2,150 miles with fuel capacity
of 820 gallons. The transport was of all metal construction.

In the fuselage of the sleeper were the control cabin in front,
behind it on the right a combined mail and cargo compartment of
35 cubic feet capacity, and on the left a completely equipped buffet.
Then followed the passenger cabin, divided into eight sections, four
on each side of a wide aisle, the cabin measuring 26 feet in length,
seven feet eight inches wide and six feet six inches high. In each
of the eight sections were deeply upholstered seats, 36 inches wide,
facing each other, making up into a lower berth at night, while an
upper berth, 32 inches wide, could be let down from the ceiling. The
berths were six feet five inches long between partitions. Each pas-
senger in both lower and upper berths was provided with individual
window, ventilator, reading light, call button and other conveniences.
Air ducts in each compartment provided warm air, maintaining a
constant temperature of 70 degrees, even with the outside air 20
degrees below zero. Behind the sleeper cabin were two comfortable
dressing rooms with adjoining lavatories. Behind the lavatories was
a baggage compartment of 107 cubic feet capacity.

Behind the pilots’ compartment the DC-3 day plane differed radi-
cally from the sleeper. Instead of the buffet on the left it had a
mail compartment, retaining the mail and cargo space on the right.
A wide aisle extended the length of the passenger cabin, with eight
rows of three individual chairs, two on the left side and one on the
right side, a total of 24 seats. In the rear, behind the passenger cabin,
were a buffet and a lavatory, and behind that a baggage compartment
of 151 cubic feet capacity.

More than 100 Douglas DC-2 transports were in service on the
air lines of the world in 1936, while others were being flown by busi-
ness houses. Fifty-eight of these transports were in day and night
service on TWA, American Airlines, Eastern Air Transport and Pan
American Airways. Thirty-four of the liners were delivered to
Royal Dutch Air Lines (K-L-M), Avio Linee Italiane S. A.; Swis-
sair, Spanish Air Mail Line, Japan Air Transport, China National
and other services abroad. The Douglas transports were powered
with two Pratt & Whitney Hornets or two Wright Cyclones. They
were low-wing all metal monoplanes, with a wing span of 85 feet,
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length of nearly 62 feet, and an average gross weight of 18,200
pounds, with useful load of 6,010 pounds. Their stated maximum
speed was 210 m.p.h., cruising at 200 m.p.h., with 75 per cent of
power, at 185 m.p.h. with 62.5 per cent of power. The company also
had in process of design and construction a number of models for the
U. S. Army and Navy. The Douglas plant had been steadily en-
larged, until at the beginning of 1936 it occupied eight acres with
390,000 square feet of floor space, and employed 2,000 persons. One
of the plant’s productions in 1935 was a monoplane bomber, twin-
engine, with long range and fast speed. It was entered in the Air
Corps competition at Dayton, O., and resembled the general design of
the new DST transport, although the wing appeared to be somewhat
higher. It was also deep-chested, for bomb loads: and the interior
provided maximum comfort for the crew, the equipment showing the
influence of successful transport development. The Air Corps had
ordered 100 of the Douglas bombers, with possibilities of further
orders in 1936. The Douglas Company was also engaged in develop-
ment work for the Navy, and in 1936 had a Navy order for 114
torpedo bombers to be used on two carriers, which were to be com-
pleted in 1937. A Douglas subsidiary, the Northrop Corporation, is
described in this chapter.

Fairchild Aviation Corporation, New York, discontinued using
the name of Kreider-Reisner for its airplane manufacturing division,
expanded the plant at Hagerstown, Md., and introduced three new
models. The division was named Fairchild Aircraft Corporation.
The Fairchild Baby Clipper, a large single-engine amphibion trans-
port, was built to specifications of the Pan American Airways System
for use along the river routes. The Baby Clipper with either a
Pratt & Whitney Hornet or a Wright Cyclone engine carried
two pilots, eight passengers and 1,000 pounds of mail or express at a
stated cruising speed of 152 m.p.h. at 5,800 feet with a cruising range
of 750 miles. A Cyclone-powered Baby Clipper was sold to Richard
Archbold of New York for use on a projected aerial research expedi-
tion in New Guinea in 1936 under the auspices of the American
Museum of Natural History. The amphibion was a monoplane with
a wing span of 56 feet, overall length of 46 feet, gross weight of
9,600 pounds, payload capacity of 2,445 pounds, landing §peed with
flaps 58 m.p.h., and service ceiling 18,000 feet. The Fairchild 24 with
a 145 h.p. Ranger engine was introduced in 1935, the inverted, in-line
aircooled engine affording unusual visibility from the cockpit. The
24 was a three-place cabin monoplane. The Fairchild 45 produced
later in the year was a five-place low-wing monoplane with a Wright
Whirlwind engine, the interior of the cabin built to resemble that
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expedition went back and again put the machine in the air after tuning
it up. Thus a plane built in 1928 was flown 146 hours on the first Byrd
trip. 41 hours on the second, and in 1935 was purchased by Alton H.
Walker of Kansas City, Mo., who planned to use it on a flying jaunt
around the world. Early in 1935 Eugenio G. Minetti and Count Leon-
ardo Bonzi in a Fairchild 24 flew from Oran, Algeria, to Timbuctu
in the French Sudan. That was Mr. Minetti’s second Fairchild. He
received delivery on a third Fairchild plane late in 1933.

Fleetwings, Inc., Bristol, Pa., designed and placed under con-
struction for flight tests early in 1933 its model F4o01 amphibion, to
be fabricated entirely of stainless steel. It was a four-place cabin,
high-wing monoplane with retractable landing gear. It was pow-
ered with a Jacobs 225 h.p. engine, had a wing span of 40 feet six
inches and was 31 feet 514 inches in length.

Great Lakes Aircraft Corporation, Cleveland, O., operated at near
capacity in 1935, employing 550 persons. The Great Lakes BG-1
dive bomber was produced on order for the Navy. Two new experi-
mental planes were also developed for the Navy. Production was
continued on the 2T-1A Sport-Trainer, and a new commercial air-
plane was developed for both the domestic and export markets. The
2T-1A was a two-place biplane powered with an American Cirrus
engine. It had a wing spread of 26 feet eight inches, length 20 feet
and nearly four inches. The 25-W was a two-place biplane with a
145 h.p. Warner Super-Scarab engine. The XSG-1 was a two-place
observation biplane amphibion with a Pratt & Whitney Wasp Junior
engine. It had a wing span of 35 feet and an overall length of 32
feet and nearly seven inches. The Great Lakes BG-1 dive bomber,
one of the mystery planes of the Navy, was a two-place, single-engine
biplane, with machine gun equipment and, close under the body be-
tween the landing gear struts, a rack for a heavy bomb. Plans for
1936 included further development work calculated to broaden the
scope of the company’s activities in the military, commercial and
export fields, also additional BG-1 dive bombers ta be constructed for
the Navy.

Grumman Aircraft Engineering Corporation, Farmingdale, N. Y.,
produced single-seat fighters for the Navy and utility type amphibions
for the Navy and Coast Guard. Its model JF-1 amphibion was de-
signed to meet Navy specifications for an amphibion to be used in
target towing, aerial surveying, photography and various expedition-
ary missions. The Navy JF-1 was a metal biplane powered with a
Pratt & Whitney twin-row Wasp, and had a stated high speed of 170
m.p.h., loaded. The Coast Guard JF-2, adapted from the same de-
sign, was powered with a Wright Cyclone engine.
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Junior engines, 458.3 square feet wing area, gross weight of 9,750
pounds, stated high speed 210 m.p.h., cruising at 195 m.p.h. with cruis-
ing radius of 830 miles; Electra 10B, 440 h.p. Whirlwind engines,
stated high speed of 200 m.p.h., cruising at 186 m.p.h., with range of
800 miles; Electra 10C, Wasp engines of 450 h.p., gross weight
of 10,300 pounds, stated high speed of 205 m.p.h.. cruising at 193
with range of 9350 miles; Orion gD. 350 h.p. Wasp engine, with wing
area of 294.1 square feet, gross weight of 3,800 pounds, stated high
speed of 225 m.p.h., cruising at 205 m.p.h. with range of 720 miles;
Altair 8E, with 550 h.p. Wasp engine, gross weight of 5,800 pounds,
stated high speed 220 m.p.h., cruising at 203 with range of 1,150 .
miles; Vega 5C, with 450 Wasp engine, gross weight 4,750 pounds,
stated high speed 190 m.p.h., cruising at 180 m.p.h. with range of
660 miles.

A new Lockheed product of 1936 was the Lockheed 12, an eight-
place, twin-engine transport, with a wing span of 49 feet six inches,
length of 36 feet four inches and accommodations for two pilots and
six passengers. It was offered with four different models of engines,
for air line, feeder line or private owner operations.

Grover Loening Aircraft Company, Inc., Garden City, N. Y.,
continued development of its Duckling model, a two-place, Warner
Scarab-powered pusher type amphibion, and carried on flight tests of
a new amphibion, the Monoduck, powered with a supercharged Wright
Whirlwind engine and equipped with split flaps to reduce landing
speed.

Luscombe Airplane Company, Trenton, N. J., produced the
Luscombe Phantom, a two-place, high-wing cabin monoplane powered
with a Warner engine. It had a wing area of 132.5 square feet., was
21 feet long and had a wing spread of 31 feet. It carried a gross
load of 1,950 pounds and had a stated top speed of 168 m.p.h. Its
climb was 1,400 feet a minute, and equipped with wing flaps it landed
at 45 m.p.h. The circular monocoque fuselage was of 17ST dural
shaped under a power hammer to a double curvature. The wings
were fabric-covered. The Phantom was licensed for two persons, 65
pounds of baggage and fuel for 550 miles.

The Glenn L. Martin Company, Baltimore, Md., was carrying out
a threefold program at the beginning of 1936; one, completing an or-
der of Model 139 bombers for the Army Air Corps; two, delivering
Martin transocean flying boats to Pan American Airways; three, de-
veloping a new bomber for the Army Air Corps. The first of the ex-
perimental bombers had a wing spread of about 76 feet, a gross
weight of about 10 tons, including full military load, the exact details
of which are Army secrets. It was assumed to have a speed of at least
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250 m.p.h., that being Air Corps requirements for all its new bombers.
A new high lift arrangement on the monoplane wing was said to con-
tribute to its high performance in combination with other advanced
aerodynamic features. It was powered by two Wright Cyclone en-
gines of 800 h.p. each, geared and supercharged, and streamlined into
the wing. It carried a crew of four or five men, Sperry gyropilot, two-
way radio, a new radio homing compass, complete enclosures for both
front and rear cockpits, three machine guns covering all angles of
approach and a special bomb rack. Sleeping accommodations, heated
cockpits and a lavatory were provided for the crew, among the military
devices calculated to permit long-range flights in all kinds of weather
at great heights. In general appearance the new bomber resembled the
older Model 139. The three Martin flying boats developed for Pan
American Airways had a stated ligh speed of 180 m.p.h., cruising at
157 m.p.h. with range of 4,000 miles as a mail transport and 3,000
miles as a passenger and mail transport. Their power plant included
four geared and supercharged Pratt & Whitney twin-row Wasp en-
gines of 8oo h.p. each with Hamilton Standard constant speed propel-
lers. Their gross weight was 2514 tons each, useful load for ocean
service 22,784 pounds, wing span 130 feet and overall length 8gl%
feet. The first of the three ships to enter the Pan American service
was named the “China Clipper.” It pioneered the transpacific route
late in 1935. Other Martin developments included successful applica-
tion of the new Fowler-type flap, improved corrosion-preventing com-
pounds and processes and advanced methods of building stressed skin
structure with integral fuel tanks.

North American Aviation, Inc., New York, through its engineering
and manufacturing division, successor to General Aviation Manu-
facturing Corporation and B/J Aircraft Corporation, was designing
and developing military aircraft at the beginning of 1936. The plant
at Dundalk, Md., was working on a U. S. Navy contract for floats
for new Navy scout planes. A new factory with 150,000 square feet
of floor space was opened in Inglewood, Calif., and there the com-
pany was constructing basic training machines for the Army Air
Corps. The basic trainer was known as Model NA-16. It was a low-
wing cantilever monoplane of all metal construction, except for fabric-
covered control surfaces, metal tubing fuselage with removable fabric
side panels for accessibility in servicing. It was powered with a
Wright Cyclone engine, the distinctive feature being that the entire
power plant was removable, permitting a complete change from fire
wall in 40 minutes. The wing area of the trainer was 248.15 square
feet. It had a stated top speed of 186 m.p.h., landing with flaps at 61
m.p.h. The NA-18 fighter was produced for export. Of the same
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tic expedition. The British Air Ministry in 1934 bought a Northrop
bomber powered with a Wright Cyclone 710 h.p. motor, with a speed
in excess of 200 m.p.h. The Northrop models were designed for
either Wright Cyclones or Pratt & Whitney Wasps or Hornets. The
passenger models were soundproofed and fully equipped with radio,
Sperry automatic pilots and other aids to avigation. All models had
high speeds of more than 200 m.p.h., the maximum being that of
the Gamma with 226 m.p.h. Their service ceilings ranged between
18,800 and 24,700 feet. They were equipped with wing flaps, and
their landing speed with full load was 62 m.p.h. Their cruising range
lay between 1,430 and 1,780 miles. At the beginning of 1936 the
Northrop company had a number of orders from the export field : and
was beginning work on production orders aggregating more than 200
all metal, low-wing attack planes for the Air Corps.

The Pitcairn Autogiro Company, Willow Grove, Pa., delivered to
the Air Corps a Model YG-2 direct control type autogiro, a two-place
machine with a rotor span of 50 feet, stated high speed of 150 m.p.h.,
cruising at 125 m.p.h., and with a range of 350 miles. A Navy auto-
giro, the XOP-2, was of similar basic design and performance; and
was equipped with flotation gear.

Rearwin Airplanes, Inc., Kansas City, Mo., produced the Rearwin
Speedster, a tandem two-place sport plane powered by either the
95 h.p. Cirrus or 125 h.p. Menasco engine. Another product was the
Rearwin Sportster with LeBlond engine.

Ryan Aeronautical Company, San Diego, Calif., produced the
Ryan S-T, to the designs of T. Claude Ryan who built Col. Lindbergh’s
“Spirit of St. Louis” with which he made the New York to Paris
hop in 1927. The S-T was a low-wing, externally braced, two-place
sport monoplane equipped with wing flaps and trimming tabs, dual
control, convertible open or closed tandem cockpits. It was powered
with a four-cylinder Menasco Pirate aircooled in-line engine, either
B-4 rated g5 h.p. or C-4 rated 125 h.p., with 24 gallons fuel capacity
and cruising range of about 400 miles. The S-T had a wing span of
29 feet 11 inches, length 21 feet eight inches, empty weight 1,027
pounds with useful load 543 pounds, a stated cruising speed of 120
m.p.h. and service ceiling of 15,500 feet.

St. Louis Aircraft Corporation, St. Louis, Mo., specialized in the
design and production of parts for the Air Corps engineering section
at Wright Field. At the beginning of 1936 the engineering depart-
ment had on hand a number of experimental projects for both the
Army and the Navy, including airplanes. The company’s policy was
to maintain advanced engineering to meet the requirements of the
military and naval services with regard to technical improvements in
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square fect, length 67 feet eight inches, height 17 feet four inches.
With four Pratt & Whitney I£ IHornet engines supercharged to
deliver 750 h.p. each at 7,000 feet and Hamilton Standard constant
speed propellers, the S-42A had a stated top speed of 190 m.p.h. at
7,000 feet with 40,000 pounds gross weight, cruising speed at 12,000
feet on 70 per cent of power of 170 m.p.h., with range of 1,200 miles
carrying crew of five, 32 passengers and full cargo. When equipped
for transocean mail service with a cargo load of 1,000 pounds the
S-42A could fly non-stop 3,000 miles cruising at 12,000 feet. The
new wing loading of 29.9 and increased power loading of 13.33 pounds
per BHP contributed to exceptionally smooth flying for the occupants
in rough air. Special soundproofing of rubberized, sterilized, vermin-
proof animal hair reduced the decibel rating to 70 in the passenger
compartment, permitting normal conversation. The first S-43 amphi-
bion was produced for the Inter-Island Airways of Hawaii. It was
powered with two Pratt & Whitney Hornet engines with Hamilton
Standard propellers. It had accommuodations for 15 passengers, crew
of three and a baggage and cargo capacity of 1,050 pounds, with a
range of 603 miles under those load conditions. Its gross weight was
19,000 pounds, useful load 6,430 pounds as an amphibion or 7,530
pounds as a seaplane. The hull was 50 feet two inches long, the wing
span 86 feet. It had a stated top speed of 194 m.p.h., cruising at
169 m.p.h.

The Stearman Aircraft Company, Wichita, Kan., a subsidiary of
the Boeing Airplane Company, was designing and constructing train-
ing planes for the air forces at the beginning of 1936. The Army Air
Corps and Navy Bureau of Aeronautics ordered 46 planes in 1933,
the Army order being for 26 primary trainers known as Model 75
and the Navy contract for 20 Model 73 trainers. The models were
identical except for finish and minor installations. The Navy trainer
with 220 h.p. Wright Whirlwind engine had a stated high speed of
125 m.p.h. with service ceiling of 14,000 feet. The Army trainer was
equipped with the 225 h.p. Whirlwind and its performance was
secret. Both models were of metal, wood and fabric construction,
fuselage of welded steel tube frame, fabric covered, wings of lamin-
ated spruce spars, spruce ribs and aluminum alloy channel drag struts,
all fabric covered. Full cantilever landing gear, oleo-equipped was
used. An expeditionary or advanced trainer was developed from the
above models and offered by the Stearman company in both the domes-
tic and export markets. It was suitable for use for training purposes
or as a scout, observation or light bombing biplane. It was designed
for any of these four engines, Wright Whirlwind 320 or 420 h.p.,
Pratt & Whitney Wasp Junior supercharged 400 h.p. or 420 h.p.
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ning of 1936 that it had produced more than 1,000 planes of the Cor-
sair type, a majority delivered to the U. S. Navy and others to Argen-
tina, Brazil, Cuba, China, Great Britain, Japan, Mexico. Peru, San
Domingo and Siam. Vought produced two distinct types for the U. S.
Navy in 1935 one the O3U-6 being a further devclopment of the
basic Corsair type of two-seater observation biplane. The O3U-6 with
Pratt & Whitney Wasp engine was equipped, for the first time in a
service type plane, with the new adjustable cowl flaps developed by
United Aircraft’s technical staff and designed to develop increased
speed and use full power in climbing without overheating the engine.
Deliveries of the O3U-6 were assigned to the U. S. Marine Corps,
and were convertible as carrier-deck, land planes or seaplanes. Repre-
senting a distinct departure from conventional Corsair design was the
second production model of the year, the SBU-1, a two-seat scout-
bomber for carrier-deck operations, all metal structure with fabric
covering and equipped with flaps on the lower wings. The power plant
of the SBU-1 was a 700 h.p. Pratt & Whitney geared Twin Wasp
Junior, with the new flapped N. A. C. A. cowl and a two-blade Ham-
ilton Standard controllable pitch propeller. Two new types were under
experimental development for the Navy at the beginning of 1936.
Chance Vought also continued to produce the V-80, V-go and V-100
Corsair series. The V-8o single-seat and V-go two-seat were con-
vertible as land or seaplanes and could be powered with any one of
several engines. They were adaptable to relatively small air forces,
the two models together possessing a high degree of tactical flexibility
at moderate cost. The Corsair Junior was designed to fill the require-
ments for a light military plane as well as all primary and advanced
training operations; and was similar in design to the basic Corsair
type, simplified by low initial cost and maintenance.

Waco Aircraft Company, Troy, O., at the beginning of 1936 re-
ported Waco planes flying in military or commercial service in 28
countries abroad, that export trade representing 25 per cent of the
company’s total annual production. Sales for 1935 had represented
the greatest number of planes since 1930 and the greatest dollar
volume since 1029, the business being about equally divided between
sportsman pilot, industrial and commercial firms in other lines using
aircraft for executive, sales and advertising travel. In line with its
general design policy Waco introduced the new four-place cabin
knqwn as the custom series, a biplane with larger interior than pre-
ceding models, an increase in upper wing area and a decrease in lower
wing area. New control features included flaps and a tab on the left
aileron to permit correcting for wing heaviness in flight. Streamlined
fairing included all interplane struts. The Waco Custom Cabin model
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Manufacturers of Accessories

Aero Supply Manufacturing Company, Inc., Corry, Pa., con-
tinued to produce a full line of accessories for the industry.

Air Associates, Inc., Garden City, N. Y., manufactured a line of
flying clothes and special aircraft accessories and also acted as foreign
distributor for many manufacturers of machines, engines and acces-
sories.

Air Transport Equipment, Inc., Garden City, N. Y., supplied a
line of accessories to the industry and private owners.

Aircraft Radio Corporation, Boonton, N. J., produced aircraft
radio equipment, and at the beginning of 1935 was expanding its
facilities for a new line of radio parts.

Aluminum Company of America, New York, continued to produce
its line of aluminum and aluminum alloy materials for aircraft con-
struction. Corrosion resistant and high strength alloys were distrib-
uted throughout the industry. Wider application of Alclad materials
was developed, Alclad being highly corrosion resistant sheet aluminum
alloy products of the heat-treated variety having a high strength core
to which were integrally bonded thin coatings of high purity alum-
inum. The electrolytic production afforded by the high purity coat-
ing effectively prevented structural deterioration of the high strength
core under ordinary corrosive conditions, including salt water action.
The company also produced highly corrosive resistant alloys of the
cold rolled variety. Forged aluminum alloy propellers, castings and
forgings for engine and fuselage construction advanced in quality
in 1935. Other advances noted at the beginning of 1936 were the
progress made in spot welding technique, permitting it to be applied
to structural members of aircraft. The company expanded its facil-
ities for technical advice and consultation with the industry.

American Telephone and Telegraph Company, Inc., New York,
continued to supply the Government and air transport industry with
teletypewriter circuits. More than 25,000 miles of the Bell system
wires were in use by the Bureau of Air Commerce for dissemination
of weather information.

Bendix Products Corporation, South Bend, Ind., produced the
dual brake wheels which became standard equipment on the Douglas
transport planes, and made a number of detail improvements in other
types manufactured by Bendix. At the beginning of 1936 it had
available a full line of hydraulic brakes for all wheels produced by
the company, together with master cylinders and parking locks. The
new pilot seat designed in 1934 was placed in production in 193s,
conforming to the latest Army and Navy standards requiring difficult
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cooling fins as an aid in maintaining even temperatures and to elim-
inate electrode burning. That served to materially lengthen the periods
between removals for cleaning and adjustment of the electrodes.

The E. K. Bishop Lumber Company, Aberdeen, Wash., continued
to produce airplane spruce, which it supplied to leading aircraft fac-
tories in the United States and several other countries.

Breeze Corporations, Newark, N. J., produced aircraft parts and
accessories for civil and military equipment, including radio ignition
shielding, aeroflex fuel and oil lines, tie rods, ammunition rounds
counters, elevator tab controls, flexible shafting and casing and flexible
tubing. Breeze radio shielding was recognized as standard. It elim-
inated electrical interference from the ignition system to the radio set
and also protected the entire ignition system against oil and moisture.
The Breeze shielding conduit and fixtures saved the manufacturer the
trouble of making special parts. The tie rods were designed to savc
time in installation. All Breeze products were used by the air forces,
other Government departments and leading airplane and engine manu-
facturers.

Champion Spark Plug Company, Toledo, O., continued to produce
its Aero M-3 mica aircraft spark plug, and introduced a new mica plug
having an improved gap design and adjustment. It was known as the
M-3-1, its improved gap being the four point type, providing a large
area of sparking surface, longer life and longer period between spark
plug checks. Champion Aero A and Aero 3A of the ceramic type
and Aero RA and Aero 3RA, two shielded ceramic plugs, were also
marketed.

The Cleveland Pneumatic Tool Co., Cleveland, O., developed the
principle of its Aerol strut so that in landing the impact was taken
by the strut on oil immediately upon reaching the ground, then in
taxiing the impacts were taken on the air. The company developed
a cantilever shock absorber for large planes, such as the Lockheed,
Consolidated and Kreider-Reisner amphibion. The pneumatic type
Aerol strut was used on the Lockheed Orion, and Kingsford-Smith’s
Lockheed was equipped with it on his transpacific flight. The com-
pany also developed a pneumatic B type riveter for dural rivets an
eighth of an inch in size for airplane fabrication, and a pneumatic
drill with right angle attachment of one-fourth inch for special use
in construction. .

Curtiss Aeroplane & Motor Company, Buffalo, N. Y., a division
of the Curtiss-Wright Corporation, during 1935 delivered Curtiss
electric controllable pitch propellers for airplanes operating in the
United States, South America and China. The testing laboratory was
constructed for service testing of various sizes of controllable pitch
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became standard airport equipment. The Eclipse vacuum instrument
pump and Eclipse de-icer, the latter developed in cooperation with the
B. F. Goodrich Company, were being produced and sold in greater
volume. The Eclipse portable gasoline engine as an auxiliary
power supply for aircraft was developed. It was a two-cycle engine
operated independently of the main power plant and therefore avail-
able for generating equipment of other power driven devices in an
emergency. It also permitted driving certain accessories without at
any time depending on the main plant. The company reported con-
siderable progress in development of alternating current equipment,
with apparent saving in weight and simplicity of electrical power
supply installations. FEclipse had foreign sales representatives
in Europe, South America and Asia. The adoption of starting and
generating units as standard equipment on small planes for sports-
men and private pilots, caused by the buyer's demand for such aux-
iliaries, combined with orders from the Army, Navy and air transport
lines, produced an increasing volume of business.

Edo Aircraft Corporation, College Point, N. Y., during 1935 equip-
ped numerous large and small planes with all metal float gear in place
of the standard wheel landing gear. More than 130 different types of
aircraft had been equipped with I2do floats in nine ycars, varying from
small single-seat sport planes to 14-passenger transports with a gross
weight of 14,000 pounds and from single-seat pursuit ships to large
twin-engine bombers. The 1935 Edo installations included the Martin
Y B-10 bomber, TWA Ford tri-motored transport, Bellanca Aircruiser
and Senior Pacemaker, Beechcrafts, Waco D fighter and Fairchild
C-8-C. Edo maintained in stock at the beginning of 1936 a total of 10
different standard sizes of metal floats, while designs and jigs for
floats to be installed on ships with gross weights of 8,000 pounds or
more were ready for quick fabrication. Improved float design from
the shallow, wide, flat-bottomed type to the deep, narrow type incor-
porating the fluted V bottom of 30 degrees was announced by Ido.
The new design permitted smoother operation on rough water, less
parasitic resistance, higher water and air speeds and improved stream-
lining. IZdo also designed and produced a dolly for handling twin float
seaplanes, adjustable for different sizes of ships appearing at the
same marine air terminal, thus making it possible to use the same dolly
on a variety of ships. The dolly could be removed from the seaplane
while in the hangar. Edo Aircraft cooperated in the campaign of the
Aeronautical Chamber of Commerce of America to develop marine air
terminals in all waterfront communities.

The Egyptian Lacquer Manufacturing Company, New York, con-
tinued to supply the aircraft industry with its line of clear and pig-
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32 inches. The tandem camera used 10 rolls of film, 1,200 feet, suffi-
cient for 2,000 individual exposures or 200 composite photographs
of 10 exposures each. The camera was capable of photographing an
area of 760 square miles at one operation of the shutters from an alti-
tude of 30,000 feet above sea level. At the beginning of 1936 the
corporation was completing a giant nine-lens aerial camera for the
U. S. Coast & Geodetic Survey. It was to be the world’s largest com-
posite camera. It was a single unit, exposure being made on one large
film instead of on 10 separate films as was the case with the assembled
two five-lens cameras. It was to have a focal length of eight inches,
standing 38 inches high, with a maximum diameter of 38 inches and
weight of 305 pounds when loaded with 200 feet of film. Fairchild
also developed a self-contained vacuum back for holding aerial film
absolutely flat in a camera, and further improved its Cyclops aerial
camera. Fairchild cameras were used in 30 countries.

General Electric Company, Inc., Schenectady, N. Y., continued
its development program on superchargers, its test set-up measuring
the power required and the exact amount of pressure rise obtained
from a gear-driven supercharger at various engine speeds. Develop-
ment was also continued on different types of two-stage superchargers
for high altitude operation.

General Tire & Rubber Company, Akron, O., carried a full line of
its patented General Streamline Airplane tires, designed to reduce
parasitic drag and increase stability and the shock-absorbing qualities
of the landing gear. The tire was produced in sizes of from eight to
18 inches for tail wheels and from 21 to 50 inches for landing wheels.
The company used a Lockheed Vega plane in charge of its sales
manager, Ray Brown, flying on numerous sales campaigns in 1935.

The B. F. Goodrich Company, Akron, O., developed new rubber
products for aviation use, continued refinements in its aircraft tires,
and at the beginning of 1936 was manufacturing 50 different things
for the aeronautical industry. Working with transport line technicians
Goodrich engineers improved the Goodrich de-icers, particularly in
the method of fastening them to aircraft surfaces where ice forms
during flight. Blind riveting, made possible by a special tool for in-
serting the rivets, took the place of the former cement process. The
de-icers were more completely streamlined and the process of manu-
facturing generally improved in anticipation of numerous installations
to be made on air liners during 1936. Abrasion shoes of rubber,
known to actually outwear steel, were made available for stabilizers
and other parts of aircraft to resist the action of wind, rain, sleet, sand,
pebbles and cinders which otherwise would wear down duralumin and
other structural materials used in plane construction. Goodrich also
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Gulf Refining Company, Inc., Pittsburgh, Pa., developed a grow-
ing market for its aviation gasoline and lubricants, and through its
aviation department carried on a number of important projects in co-
operation with various branches of the aviation industry.

Hamilton Standard Propellers, Fast Hartford, Conn., a division
of United Aircraft Manufacturing Corporation, reported that its two-
position controllable pitch propellers were becoming standard equip-
ment on many air lines in the United States and other countries.
Licensees for the Hamilton Standard propellers included companies
in England, France, Italy, Germany and Japan. The Hamilton Stan-
dard constant speed propeller added five pounds to the weight of the
former two-position installation. The original controllable pitch screw
was limited to two pitch positions, a low pitch for take-off and climb
and a high pitch for cruising or high speed. In the constant speed
propeller the early limitations to two positions were completely remov-
ed, and the propeller developed to a point where an infinite number of
pitch positions were available, the optimum position being automatical-
ly selected for the pilot under all flight conditions. That automatic
selection of the blade pitch was considered of utmost importance be-
cause continuous selecting of the optimum pitch setting by manual
control would demand too much of the pilot’s attention. Also, the
constant speed control served to act as a governor, holding the engine
revolutions to whatever operating speed the pilot might select, ir-
respective of load variations. Any tendency of the engine to either
increase or decrease its speed, because of such load variations, was
immediately counteracted by the automatic changing of the blade pitch
in the direction necessary to bring the engine speed back to the selected
operating speed.

The Stewart Hartshorn Company, Inc., New York, continued to
supply the industry with streamline wire tie rods for external bracings
manufactured by the cold reverse rolling method, the wires being
drawn and cold rolled from electric furnace carbon rod, special heat-
treating processes creating high tensile strength.

International Flare-Signal Company, Tippecanoe City, O., con-
tinued to market its complete line of parachute flares, each type ap-
proved by the Department of Commerce.

Kendall Refining Company, Inc., Bradford, Pa., continued to
supply the air line and private flying trade with its line of lubricants,
specializing in its Kendall 30-Hour oil.

Kollsman Instrument Company, Inc., Brooklyn, N. Y., continued
to expand its plant facilities and personnel to keep pace with the
growth of its Government, commercial and foreign business. Many
improvements were made in the company’s instruments, notably the
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200 to 800 h.p. The change in blade angle was accomplished mechan-
ically from engine power. The blades were turned about their longi-
tudinal axis through a series of gears operated by the rotation of the
propeller shaft. To change the blade angle the propeller gears were
engaged or disengaged by means of a manual control or by an elec-
trical solenoid control. A blade pitch indicator, showing constantly
the exact blade angle at which the propeller is operating, was avail-
able as special equipment with the electric solenoid control.

Macwhyte Company, Kenosha, Wis., produced a line of streamline
sections, showing improvements over the older oval or lenticular
sections. Stainless steel rods with better corrosion resisting properties
were produced during the year.

The Merrimac Chemical Company, Boston, Mass., in 1933. sup-
plied the aircraft industry and the Government with its line of acetate
fire resistant finishes, dopes, thinners, lacquers, surfacers, primers and
synthetics.

Norma-Hoffmann Bearings Corporation, Stamford, Conn.,
brought out a number of new types and sizes of small ball bearings
for aircraft control applications, also several new types of very small
sensitive bearings for aircraft instruments. In response to a demand
for increased range of types and sizes of bearings of the completely
inclosed type the company increased its range of 7000 series up to
and including the 50 nmi/m bore size, and established two new series
of extra light type inch ball bearings to include single and double side
shields..

Pacific Airmotive Corporation, Ltd., Burbank, Calif., continued
to supply the market with parts and special apparatus.

Parker Appliance Company, Cleveland, O., produced its special
Parker aircraft piping equipment in brass and aluminum alloys. The
connections were based on flanges on each of the tube ends to be
joined. The flanges were wedged between the two parts of the pipe
fitting screwed together.

Pioneer Instrument Company, Inc., Brooklyn, N. Y., a subsidiary
of Bendix Aviation Corporation, developed several new magnetic com-
passes and a universal compensator. The demand for electrically op-
erated instruments was met by further development of the autosyn
system, employing small autosyn synchronous motors transmitting any
type of indication to the instrument board. The system was calculated
to eliminate all capillaries and tubing. Besides indicating oil pressure,
engine speed, manifold pressure and temperature, the system could be
used to show position of flaps, wheels and other gear. Pioneer also
manufactured a line of sensitive altimeters. The Pioneer octant was
further developed, as was an optical drift meter to meet Air Corps
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specifications. An improved heating element was devised for the elec-
trically heated Pitot static tube. The Pioneer ring light was developed.
giving adequate jllumination without glare or light leakage, and it could
be installed on all instruments. A new universal mechanism was de-
veloped to be used in standard altimeters, manifold gauges, airspeed
indicators, suction and fuel level gauges.

Pittsburgh Screw & Bolt Corporation, Pittsburgh, Pa., produced
seven different designs of its Dicks hollow steel propeller blades as
standard equipment for the Army and Navy, using both adjustable
and the latest type of controllable pitch hubs. In diameter the designs
ranged between seven feet nine inches for 200 h.p. engines to 13 feet
for the 800 h.p. geared engines. All seven designs incorporated
results of the latest Government research in resonant vibration fre-
quencies in propeller blades. They were of the welded type, made
of special electric furnace chrome vanadium steel and heat-treated
after fabrication. During fabrication they were tested by the mag-
naflux method, which unfailingly reveals any serious defect in the
steel or weld of a blade. Constructed of materials which resist cor-
rosion and abrasion the Dick blades were adapted to the new hub
designs, because bearing races might be located directly on the blade
shank and the buttress threads carrying the centrifugal loads could be
cut directly on the shank. At the beginning of 1936, they were being
used by the Army, Navy and air lines.

The Pyle-National Company, Chicago, continued to supply the in-
dustry with airport and aircraft lighting apparatus, which was stand-
ard equipment on several air lines.

RCA Manufacturing Company, Inc., Camden, N. J., a subsidiary
of Radio Corporation of America, through its aviation radio section at
the beginning of 1936 was developing and improving radio apparatus
to reduce the cost of radio communication equipment for air lines,
airports and private owners. RCA airport radio traffic control appar-
atus was supplied to many leading airports in 1935. A new line of
equipment for the private owner was produced in the forms of AVR-
7 aircraft weather-entertainment receiver and AVR-7-A weather
communications receiver and AVT-3-A transmitter., Multi-frequency
air line point-to-point and ground-to-ship transmitter equipment was
supplied to many air transport companies, including ship receivers
types AVR-3 communications, AVR-2 weather and AVR-g all wave
ground station receiver. Crossed loop runway localizers forming an
attachment to the standard AVT-1-A airport traffic control transmit-
ter, superseding the AVT-1, were installed at Floyd Bennett Field,
New York, and Cleveland Municipal Airport. The trend of the RCA
development was to produce non-obsolescent equipment capable of use
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with improved apparatus year after year. Among developments under
way at the beginning of 1936 were equipment for applying facsimile
transmitter apparatus to existing point-to-point circuits on the surface,
thereby speeding up transmission of that traffic and placing it definitely
in a secrecy band. That equipment was also intended to materially
reduce interference caused by closely allied frequencies as well as to
permit a reduction in personnel at certain outlying point-to-point
stations. Modifications of the facsimile equipment were to be devel-
oped for mounting in aircraft, as a means of providing typed, written
or drafted instructions directly to the pilot without any necessity for
decoding.

John A. Roebling’s Sons Company, Trenton, N. J., continued to
supply the industry with special control cables, welding wire and
other wire rope accessories.

Scintilla Magneto Company, Inc., Sidney, N. Y., a subsidiary of
Bendix Aviation Corporation, produced its magnetos for aircraft with
rotating magnets, the coil, condenser and contact breaker being station-
ary. The latest types had pivotless contact breakers and coils encased
in hard rubber to prevent their being affected by excessive moisture in
tropical service. They generally operated for 300-hour periods with-
out attention. Nearly all Scintilla magnetos were radio shielded to
prevent ignition noises being heard in the radio receiver. Scintilla also
produced a double magneto on one mounting, really two magnetos
electrically. One drive shaft and magnet were used, but there were two
coils and two breakers. Scintilla aircraft ignition switches were made
in numerous combinations for one to four engines. Battery ignition
equipment was supplied in a variety of forms for engines up to nine
cylinders. Timers could be mounted directly on the engine for drive
at one-half crankshaft speed or were available as replacement units
for engines designed for magneto ignition.

Shell Petroleum Corporation, St. Louis, Mo., the Shell Oil Com-
pany in the west and Shell Eastern Petroleum Products, Inc., New
York, in 1935 marketed three grades of aviation gasoline, including
Shell aviation gasoline, unleaded, 73 octane ; Shell ethyl aviation gaso-
line, 80 octane ; and Shell ethyl aviation gasoline, 87 octane. Shell air-
craft oil was available for rocker arm and push rod lubrication. Each
of the Shell companies maintained separate aviation departments for
the purpose of cooperating with the industry to meet specific condi-
tions. Shell maintained a fleet of six airplanes which were used in
making sales, transport of executive personnel and for actual service
testing of Shell aviation products under actual flight conditions. To
meet the demand for higher quality gasolines Shell developed and dis-
tributed a new unleaded, white 73 octane aviation gasoline for con-
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accessories. The company had specialized for a number of years on the
design and construction of stainless steel exhaust rings, and manu-
facturers throughout the country made use of the services offered.
Among the prominent new ships built during 1935 for which the com-
pany supplied collector rings were the Douglas DC-2, Northrop Del-
tas and Gammas, Boeing 247-D, Lockheed Electra, Sikorsky S-42,
Martin flying boats and many single experimental planes built for
commercial or military use. While stainless steel was used on the bulk
of the rings manufactured, remarkable success was attained with a
special iron alloy. Experiments were conducted on the corrosion re-
sistance of nickel-chromium alloy.

Sperry Gyroscope Company, Inc., Brooklyn, N. Y., reported 500
of its gyropilots, sometimes referred to as the automatic pilot, either
In use or on order at the beginning of 1936. It had proved amazingly
valuable in combination with the radio compass, permitting an air-
plane to be set on a predetermined radio course and flown automatical-
ly directly toward the transmitting station. The Sperry gyropilot and
connecting device developed by the Sperry company could be used
with any radio homing equipment. Sperry also developed a new de-
sign of indication for the bank and climb unit of the gyropilot, pro-
viding a miniature airplane at the center of the climb indicator which
might be observed in relation to the bar on the dial in the same man-
ner as the gyro-horizon indication. The level flight control of the
gyropilot compensating for changes in the center of gravity was made
so sensitive that weight could be shifted in the plane without effect
in flight. The gyro-horizon was further improved, the miniature
plane on the dial being made adjustable to compensate for changes in
fore and aft trim of the plane, raised or lowered as desired by turning
a small knob on the face of the instrument. Sperry soundproofing
- was further developed in 1935. The Sikorsky S-42, S-42A
and Martin 130 were among the big ocean flying craft soundproofed
by Sperry, as were several European lines including Avio Linee of
Italy. For soundproofing flying boats a material was developed which
could be stripped from the walls of the plane to permit inspection of
underlying surfaces and then replaced.

Stanavo Specification Board, Inc., New York, organized in 1929
by the Standard Oil companies of California, Indiana and New Jer-
sey, continued its research and development work directed toward the
progressive improvement of aviation fuels and lubricants. A new 100
octane fuel was developed and placed on the market during 1935, the
result of special refining processes which made possible that high anti-
knock quality with a minimum quantity of lead. The new aviation
gasoline, 100 octane, was named Stanavo Ethyl Gasoline 100. It was
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The Steel Products Engineering Company, Springficld, O., was
among the active concerns supplying the industry with special machin-
ery, tools and aircraft parts, including fuel level signal devices, auto-
matic fuel valves and gasoline segregators which positively removed
water and other impurities from the fuel supply.

Superior Tube Company, Norristown, Pa., manufactured a line of
tubing for aircraft under the management of S. L. Gabel, a pioncer in
that field and a special aircraft tubing consultant for leading manu-
facturing companies.

The Texas Company, New York, continued to supply the Govern-
ment, industry and other users of aircraft with its full line of Texaco
aviation fuels, including gasoline, marfak grease and airplane oils in
grades suitable for every engine and type of service. An improved lu-
bricant was to be marketed in 1936. The company operated a fleet of
three planes.

Thompson Products, Inc., Cleveland, O., produced for the aircraft
engine trade valves of several types, including tungsten, cobalt-chrome
and silchrome in both solid and hollow stem forms; also valve insert
seats, piston pins and valve stem locks. The Thompson latest sodium-
cooled valve had a hollow head as well as a hollow stem. It was made
of TPA steel alloy, inlaid on seat and stem tip with Steelite. The sod-
ium in the stem became liquid at 200 degrees, splashing and cooling
the entire inside surface as the valve operated.

Thurston Cutting Corporation, New York, marketed its special
line of Dartmouth Tex airplane fabric and other accessories.

The Vellumoid Company, Worcester, Mass., at the beginning of
1936 was marketing its new No. 170 Velvestos sheet, compressed as-
bestos material for use on magnesium or aluminum castings where
corrosion is a factor. It also supplied the industry with various pack-
ing and gaskets for oil, gasoline, air and water application.

Western Electric Company, Inc., New York, provided the indus-
try and private owners with radip.communication facilities, including
the new multi-channel dial seleCtion 14-type radio transmitter with
its associated, highly selective 11-type receiver. The equipment was
designed by the Bell Telephone Laboratories. It embodied the unique
feature of transmitting on 10 different frequencies, the shift from
one to another being made automatically by a single twirl of the dial.
Ten quartz crystals, one for each channel, maintained the carrier with
025 per cent of the assigned frequency. The transmitter delivered
400 watts of power and offered three types of transmission, voice,
tone telegraphy and continuous wave telegraphy. On code the power
was as high as goo watts. The Western Electric system incorporating
the multi-frequency 50-watt transmitter and associated superhe-
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LOCKHEED AIRCRAFT CORPORATION
Burbank, Calif,
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12F — Two WriguT WHIRLWINDS

i2M — Two MgenNascos



328 PASSENGER AND CARGO TRANSPORT

LOCKHEED AIRCRAFT CORPORATION

Burbank, Calif,
ORrioN 1-5 Pracg
ExciNe: PRATT & Wirrngy Wasp
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LOCKHEED AIRCRAFT CORPORATION
Burbank, Calif.

VEca 7 Prack
EnciNg: PratT & WHITNEY Wase




330 PASSENGER AND CARGO TRANSPORT
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THE GLENN L. MARTIN COMPANY
Baltimore, Md.

Moper 130 QOcean TransporT FrLving Boar

Encings: 4 PratT & WHITNEY Twin Wasres

50 Prace




PASSENGER AND CARGO TRANSPORT 331

THE NORTHROP CORPORATION
Inglewood, Calif.

Derta Mair Prane 1 Prace
Exgine: Prart & WHiTtNEY HORNET
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PASSENGER AND CARGO TRANSPORT

THE NORTHROP CORPORATION
Inglewood, Calif.
Derra Transport 7-9 Prace
EncINE: WricHT CYCLONE




PASSENGER AND CARGO TRANSPORT 333

THE NORTHROP CORPORATION
Inglewood, Calif. '

Gamma Main Prane 1 PrAce
ExciNe: WricHT CYCcLONE
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SIKORSKY AIRCRAFT
Division of United Aircraft Manufacturing Corporation
Bridgeport, Conn.
AmpHIBION S-40 38 Prace
Encings: Four Pratt & Waitney HorNETS




PASSENGER AND CARGO TRANSPORT
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SIKORSKY AIRCRAFT
Division of United Airceraft Manufacturing Corporation
Bridgeport, Conn.
MopeL S-42A 82-40 Prace
Encings: Four Pratr & WuiTney HorNETs

335



330 PASSENGER AND CARGO TRANSPORT
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SIKORSKY AIRCRAFT
Division of United Aircraft Manufacturing Corporation
East Hartford, Conn.
S-43 15-25 Prace
EnciNes: Two Prarr & WiirrNey HorNETs




PASSENGER AND CARGO TRANSPORT

STINSON AIRCRAFT CORPORATION
Wayne, Mich.

" MobEeL A 10 PrAcE
EnciNes: Turee LycoMINGS

[F3)

~1



338 PASSENGER AND CARGO TRANSPORT

Courtesy Awviation Magazine

STINSON AIRCRAFT CORPORATION
Wayne, Mich.
Mober B 6 Prace
Encines: 2 LycomiNes




PRIVATE OPERATIONS AND AERIAL SERVICE 339

AFERONAUTICAL CORPORATION OF AMERICA
Cincinnati, Ohio
Arronca C-3 2 Prace
Exainge: Aeronca E-118-C




340 PRIVATLE OPIFRATIONS AND AERIAL SERVICE

M' ,II| {
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AERONAUTICAL CORPORATION OF AMERICA

Cincinnati, Ohio

Moper LA anp LB 2 Prack
FNciNEs: LEBLoNDp 70"
LeBronp “85”




PRIVATE OPERATIONS AND AERIAL SERVICE 341

>

AUTOGIRO COMPANY OF AMERICA
Willow Grove, Pa.
PA-22 2 Prace
Encing: Possoy 90 H.P.
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PRIVATIE OPERATIONS AND AERIAL SERVICE
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Moprr

B17E

BEECH AIRCRAFT COMPANY
Wichita, Kans.

4 Prace

B17I.—4 Prace —

BI17R

4 Prace —

Excine: Wricnt WuirLwinp 285 H.P.
Jacoss L-4
Wricut Wmrrwinp 420 H.P.



PRIVATE OPLRATIONS AND AERIAL SERVICE 343

" 278" |

BELLANCA AIRCRAFT CORPORATION
New Castle, Del.

SENIOR PAcEMAKER EXECUTIVE 6 Prace
SEnNtor SkyrockeET DrLuxe 6 Prace
Encing: Prart & Waitney Wase

WricHT WHIRLWIND




344 PRIVATE OPLERATIONS AND AERIAL SERVICE

CONSOLIDATED AIRCRAFT CORPORATION
San Diego, Calif.

MobpeLs: F-5, 10 & 11 2 Prace
ExeiNes: Kinner K-5, B-5 & R-5




PRIVATE OPLERATIONS AND AERIAL SERVICE 343

CONSOLIDATED AIRCRAFT CORPORATION
San Diego, Calif.

Mopers 21-C, D 2 Prace
EnxcINE: Pratr & Wiirney Wase JunNior
LycoMmING
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CURTISS-WRIGHT AIRPLANE COMPANY
Robertson, Mo.

Coure 2 Prace
Encine: Lamsert 90 H.P.
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CURTISS-WRIGHT AIRPLANE COMPANY
Robertson, Mo.

SPEEDWING 1-3 Prace
EnciNgs: WricHT WHIrRLWIND 285, 330, 420 H.P.
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CURTISS-WRIGHT AIRPLANE COMPANY
Robertson, Mo.
MopeL 16-E 8 Prace
EncINE: WricHT WHIRLWIND 175 H.P.




PRIVATE OPERATIONS AND AERIAL SERVICE 349

| — aA2%-/0"

V_ 3

FAIRCHILD AIRCRAFT CORPORATION
Hagerstown, Md.

Fammcenmnp 22 Mooer C7-D

Encing: Wricut Giprsy

2 Prace
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L4

FATRCHILD AIRCRAFT CORPORATION
Hagerstown, Md.

FamrcuiLp 22 Mover C7-G 2 Pracr
ENGINE: WARNER SUPER SCARAB



PRIVATE OPFERATIONS AND AERIAL SERVICE 1

[F8)
U

, ¢
i ]
wand A,
s
—
B —
23597 '
/

s
| —=

FAIRCHILD AIRCRAFT CORPORATION
Hagerstown, Md.
Famrcuip 2% Moper C8-C —— 8 Pracs
Enxainge: Rancer 145 H.P.
WarNER Surker Scaras
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28FT. 11 IM. |

FATRCHILD AIRCRAFT CORPORATION
Hagerstown, Md.

FarrcHinp 45 5 Pracr
Ending: Wricnit WHIRLWIND



PRIVATE OPERATIONS AND AERIAL SERVICE
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GREAT LAKES AIRCRAFT CORPORATION
Cleveland, Ohio
MobeL 2S5-W 2 Prace
ExciNz: WARNER SuPer Scaras

Ut

3



354 PRIVATE OPLERATIONS AND AIRIAL SERVICE

N

GREAT LAKES AIRCRAFT CORPORATION
Cleveland, Ohio
Moper 2T-1A 2 Prace
EnxeiNe: AMERIcAN CIirrus
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PRIVATE OPERATIONS AND AERIAL SERVICE

259-10)*

o 7t
107,93
op= d 44
o 93"
L = Z0U- Gy

KELLETT AUTOGIRO CORPORATION
Philadelphia, Pa,
Moprr KD-1 2 Pracr
EnxciNe: Jacoss L-4-MA




356 PRIVATE OPERATIONS AND ALERTAL SERVICE

28-7 %6
KINNER AIRPLANE & MOTOR CORPORATION
Glendale, Calif.

Envoy 4 Prace
Encine: Kinner C-7




PRIVATE OPLERATIONS AND AERIAL SERVICE 337

24-2"

KINNER AIRPLANE & MOTOR CORPORATION
Glendale, Calif.
SPORTSTER 2 PLACE
Encing: Kinner K-5
KinNER B-5




358 PRIVATE OPERATIONS AND ALERIAL SIERVICE

LAMBERT AIRCRAFT CORPORATION
Robertson, Mo.
Twin Monocoacu CaBiN DelLuxe —— 4 Prace
Excines: Two LamBerts R-266 90 H.P.



PRIVATE OPERATIONS AND AERIAL SERVICE 3359
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LAMBERT AIRCRAFT CORPORATION

Robertson, Mo.
Monocoure CaBiN DeLuxe

2 Prace
Enxcine: LamserT R-266 90 H.P.
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LAMBERT AIRCRAFT CORPORATION
Robertson, Mo.
New MonoprEr—OPEN TRAINER 2 Prace
Encine: Lamsert R-266 90 H.P.
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LAMBERT AIRCRAFT CORPORATION
Robertson, Mo.
New MownosportT CoNVERTIBLE—SporT MopeL Del.uxz — 2 Prace
Excine: LamBert R-266 90 H.P.
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27-6"

GROVER LOENING AIRCRAFT COMPANY, INC.
Garden City, L. I., N. Y.
DuckLING 2 Prace
ExcINE: WARNER SCARAB




PRIVATE OPLERATIONS AXND AERIAL SERVICE
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NORTH AMERICAN AVIATION, INC,
Manufacturing Division
Dundalk, Md.

Moper. NA-18 —— 2 Prace
EnGINE: PrarT & WarTney Wase

363
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16" i

e

A .
D)

(&

I
|

THE NORTHROP CORPORATION
Inglewood, Calif.
Gamma—Lone Rance 1-2 Prace
EncINE: PrarT & WHHITNEY WaASP




PRIVATE OPERATIONS AND ALERTAL SERVICE 3063

‘ K
JEAZAZAN 853
staf 86 62"

STEARMAN AIRCRAFT COMPANY
Wichita, Kans.
MopeL 81 2 Prace
EngINE: Prart & WxIiTNEY Wasp JuNior
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STINSON AIRCRAFT CORPORATION
Wayne, Mich.

RerLianT 4 Prace
MoprrL SRG-A Encine: Lycomineg R-680-4
SR6-B Lycomineg R-680-5

o
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TAYLOR AIRCRAFT COMPANY
Bradford, Pa.
TavLor Cus IF-2 2 Pracy
EncINE: AEROMARINE ARS3-40




308 PRIVATE OPERATIONS AND AERIAL SERVICE

WACO AIRCRAFT COMPANY
Troy, Ohio

MoperL CJC-S 4 Prace
EnxciNE: WRricHT WHIRLWIND




PRIVATE OPERATIONS AND AERIAL SERVICE 369

TCLSSINNS

I acof”.

WACO AIRCRAFT COMPANY
Troy, Ohio

Moper. WHD 2 Prace
Excing: Pratt & WHiTNEY Wase JunNior
Wrigat WHIRLWIND




370 PRIVATE OPFERATIONS AND AERIAL SERVICE

WACO AIRCRAFT COMPANY
Troy, Ohio

MoperL UKC-S 4 Prace
EnciNe: CoNTINENTAL
MoperL YKC-S
Encinie: Jacoss L-4




PRIVATE OPLERATIONS AND AERIAL SERVICE 371

WACO AIRCRAFT COMPANY
Troy, Ohio

Mover UMIE 2 Prace Exaine: CoONTINENTAL
YMF 2 Prace Jacoss L-4
CPF 2 PLack - Wricir WirrLwinp R-760E
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WACO AIRCRAFT COMPANY
Troy, Ohio

MopeL UOC — 4-5 Pracke — Encing: CONTINENTAL
YOC — 4-5 Prace Jacoss L-4
CUC — +-5 Prack — Wrignr WHirLwinp R-760E

Wrient WHairLwinp R-760-E-2

T Y.
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AIRPLANE DEVELOPMENT CORPORATION
Division of the Cord Corporation
Glendale, Calif.
ATtTAack-BoMBER
ExciNe: WricHT CycLoNE

MopeL V-11 2 Prace




374 MILITARY AIRCRAFT

AUTOGIRO COMPANY OF AMERICA
Willow Grove, Pa.

Army YG-2 2 PLACE
EwnciNg: Wrientr WuirLwinp 420 H.P.




MILITARY AIRCRAFT

373
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AUTOGIRO COMPANY OF AMERICA
Willow Grove, Pa.
Navy XOP-2 2 Prace
EnGINE: WriGHT WHIRLWIND 420 H.P.




MILITARY AIRCRAFT

BELLANCA AIRCRAFT Co

: New Castle, Del,
AIRCRUISER - Arr Purrose

Encine: Prarr & WurrNey Horwgr 750 H.P.

RPORATION

TransporTBoMBER

N m).“



MILITARY AIRCRAFT 37
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BOEING AIRCRAFT COMPANY
Seattle, Wash.
Ficuarer F4B-4

EncINg: Prart & WHITNEY Wasp






MILITARY AIRCRAFLT

CONSOLIDATED AITRCRAFT CORPORATION
San Diego, Calif.
A-11 Arrack 2 Prace
Excine: Curriss CONQUEROR




380

MILITARY AIRCRATT

CONSOLIDATED AIRCRAFT CORPORATION
San Diego, Calif,
P2Y-3 Patrorn Frvine Boar
Encines: 2 Geared Wrignr CYCLONES



MILITARY AIRCRAFT

CURTISS AEROPLANE & MOTOR COMPANY
Buffalo, N. Y.

Arrack A-12 SHRIKE
ExciNg: Wricur Cycronr 775 H.P.

381
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CURTISS AEROPLANE & MOTOR COMPANY
Buffalo, N. Y.
Farcon OBseErvaTIiON & ATTACK
Encine: WricHT F Cycrone 715 H.P,
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CURTISS AEROPLANE & MOTOR COMPANY
Buffalo, N. Y.
Farcon OssErvaTtion -39
Enacine: Curtiss CoNQueror 675 H.P.
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CURTISS AEROPLANE & MOTOR COMPANY
Buffalo, N. Y.
Figarer F11C-2 —— Hawk
EnciNe: WrigHT CycrLoNgE F 750 H.P,
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CURTISS AEROPLANE & MOTOR COMPANY
Buffalo, N. Y,
Hawk Pursuir Lanp PrLanNe
F.NainE: WricutT CYCLONE 720 H.P.




386 MILITARY AIRCRAFT

CURTISS AEROPLANE & MOTOR COMPANY
Buffalo, N. Y.
Hawk Pursuir P 6-E
Encine: Curtiss Congueror 675 H.P.



MILITARY AIRCRATT

— 2"

CURTISS AEROPLANE & MOTOR COMPANY
Buffalo, N. Y.

Hawxk Pursuit Type 111 1 Prace
Encine: Wricur CycLone 780 H.P.

387
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388 MILITARY AIRCRATT

25-78

385 —{

1§

| 20-6°

CURTISS AEROPLANE & MOTOR COMPANY
Buffalo, N. Y.
Hawx Pursuirp SEAPLANE
EnciNe: Wrient Cycrong F

715 H.P.



MILITARY AIRCRAFT

389

CURTISS AEROPLANE & MOTOR COMPANY
Buffalo, N. Y.

Navy Hawk FiecateEr BF2C-1
EnxciNe: WricHT CycLONE

1 Prace




390 MILITARY AIRCRALT
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CURTISS AEROPLANE & MOTOR COMPANY
Buffalo, N. Y.

Navy Observation-Scout Biplane
Encine: Pratr & Wairney Wase

SOC-1
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CURTISS AEROPLANE & MOTOR COMPANY

Buffalo, N. Y.

OsseErvaTioN & ATTACK Farcon Seaprane 2 Prace
Exging: WrigHT Cycrone F 750 H.P.




392 MILITARY AIRCRAFT
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CURTISS AEROPLANE & MOTOR COMPANY
Buffalo, N. Y.
OgservaTioN YO-40A 2 Prace
Enxcine: Wricntr F Cycrone 750 H.P.

wd L



MILITARY AIRCRAFT
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CURTISS AEROPLANE & MOTOR COMPANY
Buffalo, N. Y.
OsservaTion YO-40B 2 Prack
EnxciNe: WricHr F Cycrone 750 H.P.




394 MILITARY AIRCRAFT

CURTISS-WRIGHT AIRPLANE COMPANY
Robertson, Mo.
Conpor BomBer BT-32
Encines: Two Wricur Cvcrones 7560 H.P.
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CURTISS-WRIGHT AIRPLANE COMPANY
Robertson, Mo.

Apvancep MiLitary TRAINER
EnciNeg: WricHT WHIRLWIND

2 Prace




390 MILTTARY AIRCRAFT
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CURTISS-WRIGHT AIRPLANE COMPANY
Robertson, Mo.
OsrrEY 2 PLAcE
Encine: WricuT WHIRLWIND 420 H.P.




MILITARY AIRCRATFT 397
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CURTISS-WRIGHT AIRPLANE COMPANY

Robertson, Mo.

TraiNER—LAND OR SEAPLANE.
EnciNg: WarNeErR Scaras

Wricar WHIRLWIND

2 Prace
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DOUGI.AS AIRCRAFT COMPANY, INC.
Santa Monica, Calif.

ArMy OsservarioN O-38B 2 Prace
EnGINE: PraTr & WHHITNEY HORNET




MILITARY AIRCRAFT 399
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THE GLENN L. MARTIN COMPANY
Baltimore. Md. ‘
Mopern 1839 Army BoumBER
EnxciNes: 2 WrienT CycLONES



400 MILITARY AIRCRAFT
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THE NORTHROP CORPORATION
Inglewood, Calif.
Long Rance BoMBER
EncIine: Wrict CycLONE



MILITARY AIRCRAFT 401

wed”

/\\r\
iz

STEARMAN ATRCRAFT COMPANY

Wichita, Kans.
Mobper 73 Navy Trainer NS-1
EncINE: WrignT WHIRLWIND

2 Prace




MILITARY AIRCRAFT
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STEARMAN AIRCRAFT COMPANY
Wichita, Kans.

MoperL 70 Apvancep TRAINER

EnciNg: Pratr & Wimirney Wase Junior
Wricir WHIRLWIND




MILITARY AIRCRAFT

STINSON AIRCRAFT CORPORATION
Wayne, Mich.

g P
M"”"‘f‘ P Pursurr TraiNER
ExciNe: Lycoming R-680-5

403



404 MILITARY AIRCRAFT

_ CHANCE VOUGHT AIRCRAFT
Division of United Aircraft Manufacturing Corporation
East Hartford, Conn.

Corsair V-80 1 Prace
ExciNe: Pratr & Warrney HorNer




MILITARY AIRCRATT 405

CHANCE vOUGHT AIRCRAFT
Division of United Aircraft Manufacturing Corporation
East Hartford, Conn.

Conrsatr V-80 SEAPLANE 1 Prace
Encine: Pratr & Waitney Horner
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MILITARY AIRCRAFT

CHANCE VOUGHT AIRCRATFT
Division of United Aircraft Manufacturing Corporation
East Hartford, Conn.

Corsamr Surer V-Q0 2 Prace
Encing: Prarr & Wurrney HorNET

3,19 M
10°- 5 1727



MILITARY AIRCRAFT 107
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4.12 M.

CHANCE VOUGHT AIRCRAFT
Division of United Aircraft Manufacturing Corporation
East Hartford, Conn.
Corsair SurPeEr V-90 SEAPLANE 2 Prace
Encine: Pratt & Wurrney Horner
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MILITARY AIRCRAFT
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CHANCE VOUGHT AIRCRAFT
Division of United Aircraft Manufacturing Corporation
East Hartford, Conn.
Corsair Junior V-100 SeAPLANE 2 Prack
ExcinE: Prarr & Waitney Wase JuNior
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340u
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CHANCE VOUGHT AIRCRAFT
Division of United Aircraft Manufacturing Corporation
F.ast Hartford, Conn.
Corsair Junior V-100 SeaprLaNe 2 Prace
Encine: Pratt & Warrney Wase Junior




410 MILITARY AIRCRATFT

WACO AIRCRAFT COMPANY
Troy, Ohio

Moper WHD-A 2 PrLAcE
EncINgE: WricHT WHIRLWIND




AERONAUTICAL CORPORATION OF AMERICA
Cineinnati, Ohio
Arnonca E-113C —— 36 H.P,
2 CyLinper Orrosep AIRCOOLED

ANTONYT TAVMDNIIV

~
D

11t



:m:OOO:;w q(.:::nm M_::Z_‘Tw,.u ¢
"'H 31 §-¢[ Tdogy
. D Oprpuarn
ULTNOILYYOdYOD YOLOIK UNV ANV IdUIV YANNIY

NGINES

N

I

oL

ATRCRAT

412

S

— Hoi— |

¥ou

———%o

.,..Otlbqﬂﬂn

v “via Mm.ﬁ




T

50 DIA. APPROX: 36y
:QH i
24
L 1 L I AJ
\ et
= ! |
=== A — —_
| /</' TR N
/ e N B e
: , xczssonvm
|
i
— .

!
|
KINNER AIRPLANE AND MOTOR CORPORATION, LTD.
Glendale, Calif.
MopeL C-5 210 H.P.
5 CyrLiNpErR Rapiar,  AIncooLED

AUV
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FARTHIST EXTUNDING
Accessomy 20W

7

KINNER AIRPLANE AND MOTOR CORPORATION, L.TD.
Glendale, Calif.
MopeL C-7 300 H.P.
7 Cyrinper  Rapian  AIrRcooLeDn

12874

SAUNIONY LAVROMIV
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KINNER AIRPLANE AND MOTOR CORPORATION, LTD.
Glendale, Calif,

MopeL R-5
5 CyLINDER

RapiaLn

160 H.P.
AircooreDn

(97874

SEANIDNY LAVIDMLY
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PRATT & WHITNLEY AIRCRAI'T
Division of United Aircraft Manufacturing Corporation
FEast Hartford, Conn.
Wasp Junior B 400 11.P,
9 CyrLinper  Rapian,  AmcooLrp

SANIONY LAVIDYUIV
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PRATT & WHITNEY AIRCRAFT
Division of United Aireraft Manufacturing Corporation
East Hartford, Conn.
Wase H1 550 H.P.
9 Cyrinper  Rapian  Amrcooren
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PRATT & WHITNEY AIRCRAFT

oN

148 —

Division of United Aircraft Manufacturing Corporation

East Hartford, Conn.
Wase H1 (Grarrep) 550 H.P.
9 CyrLiNpEr RaADpIAL  AIRCOOLED

SUNIONA LAVIDULIYV
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PRATT & WHITNEY AIRCRATFT
Division of United Aircraft Manufacturing Corporation
East Hartford, Conn.
Wase D1 420-550 H.P.
9 CyrinpEr Raprar  Aircoorep
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PRATT & WHITNEY AIRCRAYT
Division of United Aircraft Manufacturing Corporation
Fast Hartford, Conn.
Honnvnr B 525-700 I1.P.
9 CyLinper  Raprarn  Aircooren
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PRATT & WHITNEY AIRCRAFT
Division of United Aircraft Manufacturing Corporation
East Hartford, Conn.
Horxetr E (Gearep) 750 H.P.
9 Cyrixper  Raprar  Arrcooren
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PRATT & WIIITNEY AIRCRATIT

» -9{5'_..
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asy

Division of United Aircraft Manufacturing Corporation
Fast Hartford, Conn.
Horwer D1
9 CyrinpErR RapiaL  AIRCOOLED

625-700 HL.P.

SANIONT LAVIEDYIV
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PRATT & WHITNEY AIRCRAFT
Division of United Aircraft Manufacturing Corporation
East Hartford, Conn.
Horver D1 (Gearep) 650-700 H.P,
9 CyriNnpEr Rapiarn  Aircooren
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PRATT & WHITNEY ATRCRAKT
Division of United Aircraft Manufacturing Corporation
East Hartford, Conn.
Twin Wase Junior B (Granen) -—— 750 H.P,
14 Cyrinprr  Rabiarn Amcoorrn
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53%
PRATT & WHITNEY AIRCRAL'T
Division of United Aircraft Manufacturing Corporation
Fast Hartford, Conn.
Twix Wase B (Grarep) 850 H.P.
14 CyrniNnper  Rapiar Aircooren
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AIRCRAFT ENGINLS

427

235-250-285-320 H.P.

WRIGHT AERONAUTICAL CORPORATION
Paterson, N, J
7 CyrLiNpErR Rabpiarn  Arircoornip

Wricar Wiirrnwinp R-760E




428 AIRCRAFT LENGINILS
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WRIGHT AERONAUTICAL CORPORATION

J.

Paterson, N.

330-365-420-450 IH.P.

Wricur Wuirrnwinp R-975E

AIRCOOLED

Fixep Rapiaw

9 CYLINDER



WRIGHT AERONAUTICAL CORPORATION
Paterson, N. J.
Whriairr Wairnwinp R-1510 —— 715 HLP,

14 Cyrinper 2 Row Rapiar.  AircooLep

SAUNIDONT LAVYIIULY
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WRIGHT AERONAUTICAL CORPORATION
Paterson, N. J,

WricnT WuirLwinp R-1510 (Gearep 4:3) —— 765 H.P,

14 CyruinpEr 2 Row  RaniaL

AincooLEDn
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WRIGHT AERONAUTICAL CORPORATION
Paterson, N. J.

Wrient WrirLwinn GR-1670 (Grarep 16:11) 830 ILP, for take-off
775 H.D. at 10,000 ft.

14 CyrLinpEr 2 Row Rapiar  AircooLnkp
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WRIGHT AERONAUTICAL CORPORATION
Paterson, N. J.

Wriecnr CycrLoNe R-1820F 768 H.P.

9 CyrinpEr Fixep Rapiar  AircooLep
(This engine also has ratings of 715 H.P. at 7,400
feet and 750 H.P. at 2,600 feet altitude)
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WRIGHT AFRONAUTICAL CORPORATION
Paterson, N. J,
Wricnr CycroNe R-18201-2 (Graren 16:11) 750 LD,
9 Cyruinner  Iixen Rapiarn Amcooren
(This engine known as the GR-1820-3 has a take-off rating of 712
H.P., and an altitude rating of 697 ILP, at 7,400 fect.)

SUNIONY LAVIDYUIY
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WRIGHT AERONAUTICAL CORPORATION
Paterson, N, J.

Wrignt Cycrone GR-18201-50 (Granen 16:11) 804 H.P. at take-oft
760 TP, at 5,800 ft.

9 Cyriinper  Fixen Rapian  Aircoonen
(Other geared models of the R-1820-50 scrics Cyclone are the R-
1820-F-53 with a horsepower rating at take-off of 735 H.P. and 750
H.P. at 11,000 feet, and the R-1820-54 engine with take-off rating of
642 H.P. and 700 H.P. at 16.200 feet altitude.)
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WRIGHT AERONAUTICAL CORPORATION
Paterson, N. J.

Curtiss ConQueror V-1570 I'-2 (Geawep 7:5)

12 Cyrixper V Tyepe Liguip CooLeDp

675 H.P.
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Jan. 10-12

Jan, 11-12

Jan. 13

Jan. 15
Jan. 15-16
Jan. 17
Jan. 19-23
Jan. 24
Jan. 29
Jan. 30
I'eb. 10

Feb. 12
Feb., 16-17

I'eh. 20-21

Mar. 15

Mar. 15

Mar. 19

Apr. 0

AVIATION CHRONOLOGY AND RECORDS

CHRONOLOGY FOR 1935

Seventh Annual All-American Air Races held at Miami, Fla,

Ameclia Earhart flies from Wheeler Field, Honolulu, to Oakland, Calif.,, in
18 hrs. 16 min., making first solo flight from Hawaii to the United States.
(Lockheed Vega, Pratt & Whitney Wasp engine.)

Major James H. Doolittle, with two passengers, flies an American Airlines
plane non-stop from Los Angeles, Calif., to Floyd Bennctt Field, Brooklyn,
New York, in 11_hrs. 50 min., making transcontinental record for pass-
enger transport airplanes and non-stop west-east transcontinental record.
(Airplane Development Vultee, Wright Cyclone engine.)

John H. Wright makes American speed record for 100 kms. for light air-
planes in the first category of 172.225 m.p.h. at Miami, Fla. (Lambert
Monocoupe, Warner Super Scarab engine.)

Navy flying boat XP2H-1 flies non-stop from Norfolk, Va., to Coco Solo,

. Z., in 24 hours. (Hall-Aluminum XP2H-1, 4 Curtiss Conqueror
engines.)

Rex B. Beisel, A. Lewis MacClain, and F. M. Thomas receive Wright

Brothers Medal and Manly Memorial Medal for 1034 from Society of
Automotive Engineers for paper on engines.

Gaston Génin, Jean Laurent, and André Robert fly from Paris, France, to

Maglag;iscar in 3 days, 13 hrs. 18 min. (Farman 190, Lorraine Algol
engine.

Dr. Richard U. Light and Robert Wilson complete round-the-world trip
by boat and airplane at College Point, N. Y., having covered 29,000

miles since leaving New Haven, Conn., on August 20, 1034. (Bellanca
Skyrocket, Pratt & Whitney Wasp engi;xe.) ¢ 934 {

Harry Ric}}man makes amphibion altitude record of 18,641.676 feet at
Miami, Fla. (Sikorsky S-39, Pratt & Whitney Wasp Junior engine.)

Prof. C. G. Rosshy and Dr. H. C. Willett receive the Sylvanus Albert Reed

Award for 1934 from the Institute of the Aeronautical Sciences for work
in meteorology. .

Iarry Richman and George Daufkirch make amphibion speed record for

1,000 kms. of 99.95 m.p.h. at Miami, Fla. (Sikorsky S-30, Pratt &
Whitney Wasp Junior engine.) lami, Fla. (Sikorsky 5-30, Pra

““U. 8. S. Macon”’ crashes at sea off the California coast, with loss of two lives,

Paul Codos and Maurice Rossi attempt South Atlantic flight from Mar-

seilles, France, but are forced down at Cape Verde Islands. (Bleriot-
Zapata, Hispano-Suiza engine.)

Leland S. Andrews, with Henry Meyers, co-pilot, and G. D. Rayburn,
radio operator, flies an American Airlines plane from Los Angeles, Calif.,
to F!oyd Bennett.Fleld, Brooklyn, New York, in 11 hrs. 34 min. 16 sec.,
making transcontinental record for passenger transport airplanes. (Air-
plane Development Vultee, Wright Cyclone engine.)

Paul Codos and Maurice Rossi fly from Cape Verde Islands to Paris non-
stop. (Bleriot-Zapata, Hispano-Suiza engine.)

Wiley Post flies from Burbank, Calif., to Cleveland, O., in 8 hrs. 4 min.
at an altitude of about 30,000 feet. (Lockheed Vega, Pratt & Whitney
Wasp engine.)

Herbert Schiff Memorial Trophy for 1034 presented to Training Squadron
Two, U. S. Naval Air Station, Pensacola, Fla.

“Graf Zeppelin”’ resumes its regular mail and passenger service between
Germany and Brazil.
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Apr. o

Apr. 10-17

Apr. 19-20

Apr. 3o

May 8

May 10

May 15

May 16-17

May 18

May 19

May 20-21

May 21

May 25
June 4-July 1

June 16

June 17

June 20

June 22-23

June 25

Mackay Trophy for 1934 presented to Brig. Gen. Henry H. Arnold for lead-
ership of U. S. Army Alaska flight.

“Pan American Clipper” flies from Alameda, Calif., to Honolulu, Hawaii,
in 18 hrs. 30 min., in first test flight for Pan American Airways. (Sikorsky
S-42, 4 Pratt & Whitney Hornet engines.)

Amelia Earhart flies from Burbank, Calif., to Central Airport, Mexico City,
Mex., with one stop, in 13 hrs. 33 min. elapsed time. (Lockheed Vega,
Pratt & Whitney Wasp engine.)

D. W. Tomlinson, with H. B. Snead and Peter Redpath, flies a Trans-
continental and Western Air plane non-stop from Burbank, Calif., to
Floyd Bennett Field, Brooklyn. New York, in 11 hrs. s min. 45 sec.,
making record for transport airplanes and non-stop west-east transconti-
nental record. (Douglas DC-1, 2 Wright Cyclone engines.)

Amelia Earhart makes first non-stop flight from Mexico City, Mex., to
Newark, N. J. in 14 hrs. 190 min. (Lockheed Vega, Pratt & Whitney
Wasp engine.)

Rear Adm. Richard E. Byrd recturns to the United States from Second
Antarctic Expedition.

Major E. E. Aldrin makes amphibion speed record for 100 kms. of 159.781
m.p.h. at Newark, N. J. (Douglas Dolphin, 2 Pratt & Whitney Wasp
engines.)

D. W. Tomlinson and J. S. Bartles make 14 speed records for airplanes at
Floyd Bennett Field, Brooklyn, New York. (See Official air records.)
(Douglas DC-1, 2 Wright Cyclone engines.)

D. W. Tomlinson and J. S. Bartles make cight speed records for airplanes
at Floyd Bennett Field, Brooklyn, New York. (See Official air records.)
(Douglas DC-1, 2 Wright Cyclone engines.)

Third annual Deutsch de la Meurthe Cup Race won by Raymond Delmotte
at 275.8 m.p.h. (Caudron C.460, Renault engine.)

Juan I. Pombo flies from Bathurst, Gambia, Africa, to Natal, Brazil, in
16 hrs. 55 min. (British Aircraft Eagle, De Havilland Gipsy Major

engine.)

Langley Medal for Aerodromics awarded by ﬁmithsoniap Institution to
Dr. Joseph S. Ames for the work of the National Advisory Committee
for Aeronautics.

Empire Air Day celebrated at Royal Air Force stations in England.

Fred and Al Key make refuelling duration record of 27 days, 5 hrs. 34 min.
(653 hrs. 34 min.) at Meridian, Miss. (Curtiss Robin, Wright Whirlwind
engine.

Benjamin King and Daniel Brimm make distance record for light seaplanes
in the third category of 185.4 miles, from North Beach, N. Y., to Whitney’s
Landing, Anne Arundel County, Md. (Aeronautical Corporation Aeronca
C-3, Aeronca E-113-A engine.)

Maryse Hilsz makes women’s altitude record of 37,038 feet at Villacoublay,
France. (Morane, Gndme & Rhdne engine.)

Marquise Carina Negrone makes women’s altitude record of .30,511.036
feet at Rome, Italy. (Caproni 113R, Bristol Pegasus S.2 engine.)

Lieut. de Vaisseau Hebrard and crew make seaplane distance record of
2,605.565 miles from Cherbourg, France, to Ziguinchor, Senegal, Africa.
(Latécodre 300, 4 Hispano-Suiza engines.)

Benjamin King makes distance record for light seaplanes in the second
category of 221.20 miles. (Aeronautical Corporation Aeronca C-3,
Aeronca E-113-A engine.)
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June 25

June 27

June 29

June 29-July 14
July 11

July 16-17

July 18-Aug. 16

July 20-28

July 22

Aug. 15

Aug. 24

Aug. 20-Oct. 29

Aug. 30-Sept. 2
Sept. 7

Sept. 12

Sept. 13
Sept. 15

Sept. 15-18

Sept. 21-22

Sept. 24

AVIATION CHRONOLOGY AND RLECORDS

S. Coast Guard, makes amphibion speed

Lieut. Richard L. Burke, U.
(Grumman, Wright Cyclone

rccqrd for 100 kms. of 173.945 m.p.h.
engine.)

Lieut. Richard L. Burke, U. S. Coast Guard, makes altitude mark for am-

phibions with load of 500 kgs. of 17,877.243 fect. (Grumman, Wright

Cyclone engine.)
Sixteenth Annual Royal Air Force Display held at Hendon, England.
Sixth Annual Soaring Meet held at Elmira, N. Y.

Laura Ingalls flies non-stop from Floyd Bennett Ficld, Brooklyn, New
York, to Burbank, Culif., in 18 hrs. 23 min., making cast-west transconti-
nental )rccord for women. (Lockheed Orion, Pratt & Whitney Wasp
engine.

Mario Stoppani and Casimiro Babbi make seaplanc distance record of
3,063.166 miles from Monfalcone, Italy, to Berbera, British Somaliland.
(Cant Z-so01, Isotta-Fraschini-Asso engine.)

Thor Solberg with Paul O§can)'a|1, radio operator, flies from Floyd Bennett
Field, Brooklyn, New York, to Bergen, Norway, via Canada, Greenland,
and Jceland. (Loening amphibion, Wright Cyclone engine.)

All-American Aircraft Show held at Detroit, Mich., under sponsorship of
Aeronautical Activitics Association of Michigan and sanction of the
Aeronautical Chamber of Commerce of America, Inc.

Collier Trophy for 1034 presented to Capt. Alhert I, Hegenberger for de-
velopment and demonstration of a successful blind landing system.

Wiley Post and Will Rogers are killed near Point Barrow, Alaska, while
taking off from narrow waterway. (Plane rebuilt from miscellaneous
parts, Pratt & Whitney Wasp engine.)

Major Gen. Frank M.Andrews, U. S. Army, J. G. Moran,and H. O. Johnson
make three seaplanc speed records for 1,000 kms. of 165.040 m.p.h. at
Floyd Bennett Ficld, Brooklyn, New York. (Martin B-r2-A, 2 Pratt &
Whitney Hornet engines.)

Harold L. Farqubhar and Fritz Bicler fly from North Beach, N. Y., to
Heston, England, by way of Canada, Alaska, Russia, China, India, and
North Africa. (Beech Bi7R, Wright Whirlwind engine.)

National Air Races held at Cleveland, Q.

King’s Cup Race won by Tlight Lieut. Tom Rose at 176.28 m.p.h. in Eng-
land. (Miles Falcon, De Havilland Gipsy VI engine.)

Laura Ingalls flies non-stop from Burbank, Calif., to Floyd Bennett Field,
Brooklyn, New York, in 13 hrs. 34 min. 5 sec., making west-east trans-
conpx1c;1tal record for women. (Lockheed Orion, Iratt & Whitney Wasp
engine.

Howard Hughes makes land plane speed record of 352.388 m.p.h. at Santa
Ana, Calif. (Hughes Special, Pratt & Whitney Wasp Junior engine.)

Alexander P. de Seversky makes amphibion speed record of 230.413 m.p.h.
at Detroit, Mich. (Seversky, Wright Cyclone engine.)

Gordon Bennett Balloon Race won by Z. Burzynski and W. Wysocki,
Poland, covering 1,025.55 miles from Warsaw to Tiszkino, Russia, in
57 hrs. 54 min.

Felix Waitkus _ﬂies non-stop from Floyd Bennett Field, Brooklyn, New
York, to Ballinrobe, Ireland, on projected flight to Lithuania. (Lockheed
Vega, Pratt & Whitney Wasp engine.)

Benjamin King makes altitude record for light seaplanes in the fourth
category of 15,081.076 feet at Anacostia, D. C. (Aeronautical Corpora-
tion Aeronca C-2, Aeronca E-113-A engine.)
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Sept. 26

Oct. 9-10

Oct. 12-28

Oct. 14-15

Oct. 19

Nov. 5-11

Nov. 6

Nov. 11

Nov. 13

Nov. 22

Nov. 22-29

Nov. 23-Dec. 5

Nov. 24

Dec. 3

Dec. o

Dec. 11

Dec. 11

Benjamin King makes distance record for light seaplanes in the fourth
category of 230.314 miles, from Anacostia, D. C., to Ossining. N. Y.
(Aeronautical Corporation Aeronca C-2, Aeronca E-1:13-A engine.)

Navy flying boat P3Y-1 flies non-stop from Norfolk, Va., to Coco Solo,
C. Z.,in 17 hrs. 33 min. (Consolidated P3Y-1, 2 Pratt & \Whitney Wasp
Junior engines.)

International Aero Show held at Alilan, Italy.

Lt. Comdr. Knefler McGinnis, U. S. Navy, and crew of five make seaplane
distance record of 3,281.302 miles from Cristohal Harbor, C. Z., to Ala-
meda, Calif. (Consolidated P3Y-1, 2 Pratt & \Whitney Wasp Junior
engines.)

Mitchell Trophy Race won by Capt. Karl E. Gimmler, U. S. Air Corps, at
212.96 m.p.h. at Selfridge Field, Mich. (Boeing P-267, Pratt & Whitney
\Vasp engine.)

David W. Llewellyn and Mrs. Jill Wyndham fly from Capetown, S. Africa,
to Hanworth, England, in 6 days, 12 hrs. 17 min., making new record.
(Hendy Heck, De Havilland Gipsy VI engine.)

Sir Charles Kingsford-Smith and J. T. Pethybridge leave Croydon, Eng-
land, on projected flight to Australia. Unreported at end of 1935. (Lock-
heed Altair. Pratt & Whitney Wasp engine.)

U. 8. Navy makes first massed flight from Honolulu to French Frigate
Shoals, 41 seaplanes flying 759 miles non-stop in 6 hrs. 10 min. (Con-
solidated P2Y-1, 2 Wright Cyclone engines.)

Capt. Albert W. Stevens and Capt. Orvil A. Anderson make altitude balloon
record of 72,304.705 feet. traveling from Rapid City to White Lake, S. D.

Miss Jean Batten flies from Dakar, Senegal, to Natal, Brazil, in 13 hrs.
15 min. (Percival Gull, De Havilland Gipsy \'I engine.)

Vladimir Kokinaki reported to have ma(!e unofficial airplane altitude record
of about 47,800 feet at Moscow, Russia.

Pan American Airways starts first transpacific air mail service, flying from
Alameda, Calif., to Manila, Philippine Islands, with stops at Honoluly,
Midway, Wake and Guam Islands. (Martin flying boat, 4 Pratt &
Whitney Wasp engines.)

Lincoln Ellsworth and Herbert Hollick-Kenyon, pilot, ily approximately
2,100 miles from Dundee Island, Weddell Sea, Antarctica, to within 23
miles of Little America, Bay of Whales, Ross Sea. They were forced down
four times by bad weather, and the last time by lack of fuel. (Northrop

Gamma, Pratt & Whitney Wasp engine.)

dward W. Stitt makes American distance record for light airplanes in the
fourth category of 449.5 miles, from Toledo, O., to Laurenceville, Va.
(Aeronautical Corporation Aeronca C-2, Acronca 107-A engine.)

John Fritz Medal presented to Dr. William F. Durand for his work in
aerodynamics and engineering.

Leighton W. Rogers is elected president of the Aeronautical Chamber of
Commerce of America, Inc., succeeding Thomas A. Morgan, resigned.

Benjamin King makes speed record for oo kms. for seaplanes in the fourth
category of 80.031 m.p.h. at Miami, Fla. (Aeronautical Corporation

Aeronca C-3, Aeronca E-113-A engine.)

Benjamin King makes speed record for soo kms. for seaplanes in the fourth
category of 70.490 m.p.h. at Miami, Fla. (Acronautical Corporation

Aceronca C-3, Aeronca E-113-A engine.)
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Dec. 11 Hubbard Gold Medal of the National Geographic Socicty presented to
Capt. Albert W. Stevens and Capt. Orvil A. Anderson for their strato-
sphere balloon ascent of Nov. 1r1.

Dec. 12 Lieut. Hugh F. McCaffery, U. S. Army, and crew of five make amphibion
distance record of 1,033.2 miles from San Juan, P. R,, to Chapman Field,
Miami, Fla. (Douglas OAs amphibion, 2 Wright Cyclonc engines.)

Dec. 12-14 Eighth Annual All-American Air Maneuvers held at Miami, Fla.

Dec. 18-21 Gaston Génin and AndrC Robert fly from Paris, France, to Madagascar in
2 days, ¢ hrs. 32 min., making new record. Caudron-Simoun, Renault
engine.)

Dec. 24 Major Gen. Oscar Westover is appointed Chief of the Air Corps, U. S. Army.

OFFICIAL AIR RECORDS
Established under Rules and Regulations of the

FEDERATION AERONAUTIQUE INTERNATIONALE

Translated and Compiled by the Contest Committee, The National
Aeronautic Association, Washington, D. C.
December 31, 1935

OFFICIAL WORLD AIR RECORDS

World records are defined as maximum performance regardless of the
class or type of aircraft used.
MAXIMUM SPEED OVER A 3 KILOMETER COURSE

709.209 km.p.h. (440.681 m.p.h.)
Francesco Agello, }Iitaly, October 23, 1934,

AIRLINE DISTANCE......c.ccvonrsecarsnsaans 9,104.700 kilometers (5,657.387 miles)
M. Rossi and P Codos, France, August 5, 6, and 7 1933.

DISTANCE, CLOSED CIRCUIT....t. . tetrnun. 0,601, 480 kilometers (6,587.441 miles)
Bossoutrot and Reossi, France, March 23, 24, 25 and 26, 1932.

ALTITUDE . itittteinnneerassosenssecaseaseasanennn 22 066 meters (72,394.795 feet)

Capt. Orvxl A. Anderson and Capt. Albert W, Stevens, U. S. Army Air Corps United
States, November 11 1935.
CIRCUIT OF WORLD ....ccutesevcsaasnas veess-ieeeean..aes(No record established)
AIRLINE DISTANCE WITH REFUELING....W0, sereeieaanen (No record established)

OFFICIAL INTERNATIONAL AND NATIONAL “CLASS”
RECORDS

AIRPLANES—CLASS C

DISTANCE, CLOSED CIRCUIT
International RECOTA. . e serssesncnsncnsneaenns 10,601.480 kilometers (6,587.441 miles)
Bossoutrot and Rossi, France, Blerxot 110 Monoplane, Hispano-Suiza 500 HP engine,
March 23-26, 1932.
National (U. S, ) Recordiveeceeeeenenasneonnnnnnans .4,050 kilometers (2,516.55 miles)
Lts. Kelly and Macready, USA, T-2 alrplane, beerty 375 HP engine, Dayton, Ohio,
April 16 and 17, 1923,

DISTANCE, AIRLINE

International RECOTd. s seeesveronnsaeane rnnn ...9,104.700 kllometers (5,657.387 miles)
M. Rossi and P, Codos, France, Bleriot-Zapata monoplane, “Joseph Te Brix,” Hxs-
pano-Suiza 500 HP engine, from Floyd Bennett Field, Brooklyn, New York, U. S. A
to Rayack, Syria, August 5, 6, and 7,

National (U S.) Recordes.veoeronercnanns vsesee.8,065.736 kilometers (5,011.800 miles)
Russell N, Boardman and John Polando, Bellanca monoplane, Wright J-6 300 HP
engine, from Brooklyn, New York, to Istanbul, Turkey, July 28, 29, and 30, 1931,
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DISTANCE, BROKEN LINE
International Record.....voceernvnnnann.vnran «..9,106.330 kllometers (5,658.400 mxles)
M. Rossi and P, Codos, Fr;mce Bleriot-Zapata monogl:me, ““Joseph Le Brix,” His-
pano-Suiza 500 HP engine, from Floyd Bennett Field, Brooklyn, New York, U. S. A.,
to Rayack, Syria, August 5, 6, and 7, 1933.

National (U.S.) Record...... treanans [P Cireevanee es-sse..s..None established.
ALTITUDE
International Record ........ccviviiiiiencannnans ov...14,433 meters (47,352.219 feet)

Commander Renato Donati, Italy, Caproni airplane, chasus 600 HP engine, Rome-
Montecelio airport, April 11, 1934,

National (U.S.) Record...veere.nsecaosetcisnnssonnonns 13,157 meters (43,165.880 feet)
Lt. Apollo Soucck \Vnght “Apachc »' Pratt and W'h\(ncy 450 HP engine, at Ana-
costia, D, C. Junc 4, 1930

MAXIMUM SPEED -

International Record....covevenvenenaennons Specd §67.115 km.p.h. (352.388 m.p.h.)

Howard Hughes, United Statcs. Hughes “Specml monoplanc. Pratt & Whitney Wasp
Junior 1000 HP engine, Santa Ana, California, September 13, 1935.
National (U.S.) RECOT .+ s vvsssannocoennaenosnnensnsns tesevanacaan Same as above.

SPEEDS FOR SPECIFIED DISTANCES WITHOUT PAY LOAD

SPEED FOR 100 KILOMETERS (62.137 MILES)

International Record.....ccccvnvvennns eoeves..Speed, 476.316 km.p.l. (293.969 m.p.h.)
Maurice Arnoux, France, Caudron C460 monoplane, Renault 360 HP engine, Chartres-
Bonce-Etampes course, August 10, 1935

National (U.S.) ReCord.sesevers..venossnee.r-.Speed, 428,138 km.p.h. (266.032 m.p.h.)
J. R. Wedell, Wedell-Williams monoplane, Pratt & Whitney Wasp 800 HP engine, New
Orleans, Loulsmna February 17, 1934,

SPEED FOR 1000 KILOMETERS (621.369 MILES)

International Record...cecereereccsannaacnnans Speed, 450.371 km.p.h, (279.847 m.p.h.)
Raymond Delmotte, Francc, Caudron C460 monoplane, Renault 360 HP engine, Istres,
August 24, 1935,

\Iauonﬂ (U. s, Y Record.eaerinreneinnecensnanss Speed, 308.470 km.p.h. (191.674 m.p.h.)

W. Tomlinson, pilot; J. S. Bartles. co-pilot; Doughs DC-1 monoplane, 2 Wright
Cyc]onc 710 HP engines, Floyd Bennett Field—Polling Field—Willoughby Spit—Floyd
Bennett Field course, May 18, 1935,

SPEED FOR 2000 KILOMETERS (1242.739 MILES)

International Record...eeeseerecseoacacaaness Speed, 380.952 km.p.h. (236.712 m.p.h.)
Attileo Biseo and Gori Castc“am, Italy. S-79 I-MAGQ airplane, 3 Alfa-Romeo 125
engines, Monte-Cavo, Monte Nerone, Ansedonia course, September 23, 1935,

Nahoxnl (U.S.) Record.veeevasesacnscoananes .« .Speed, 307.234 km.p. h (190.906 m.p.h.)
D. W. Tomlinson, pilot; J. S. B:\rtles. “co- -pilot; Douglas DC-1 monoplane, 2 Wright
Cyclonc 710 HP engines, Floyd Bennett Field—Bolling Field—Willoughby Spit—Floyd
Bennett Field course, May 18, 1935,

SPEED FOR 5000 I\ILOMETERS (3106.849 MILES)
International Record.cacvossvsasnasacaceceasne ...Speed, 272,030 km.p.h. (169.031 m.p.h.)
D. W. Tomlinson, pilot; T S. Bartles, co- pllot United States, Douglas DC-1 monoplane,
2 Wright Cyclone 710 HP engines, Floyd Bennett Field—Bolling Field—Willoughby
Spit—Floyd Bennett Field Course, May 16-17, 1935.

National (U.S.) Record..vecveerinennnannns, rereeasanen veseeenes +.+..Same as above.
SPEED FOR 10,000 KILOMETERS (6213.698 MILES)
International RecOrd....eeesoseocesn e o :oeeaSpeed, 149.853 km.p.h. (93.114 m.p.h.)

Le Brix and M. Dorct France, Dewoitine airplane, Hispano-Suiza 650 HP engine,

Istres. une 7, 8, 9, and 10, 1931.
National {US) ROCOTG. v .oenensansesocasesnnsoonerness sesssesss..None established.

CLASS C—WITH PAY LOAD OF 500 KILOGRAMS
(1102.311 1bs.)

AIfTITUDE 1 R d. .10,285 meters (33,743.334 feet)
ternat eseeaei e e, ce
" emanlgggrm,CCE?:ance. Breguet 198 mrplane, Gnome-Rhone 620 HP engine, Villacou-
blay, September 21, 1932.
National (U. S ) RECOTA. o esaesase s oseisnenonmsanesa .8,578 meters (28,143 feet)
Lieut. H. R, Harris, U.S.A. S., "USA- TPl beerty 400 HP engine, at Wright Field,

Dayton, Ohio, May 21, 1924,
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SPEED FOR 1000 KILOMETERS

International Record...ivviiiverinvenenevnnens Speed, 390.371 km.p.h. (242.565 m.p.hy
Attileo Biseco and Gori Castellani, Italy, 5-79 I-MAGOQO airplane, 3 Alfa-Romeo 123
engines, Monte Cavo-Monte Nerone-Ansedonia course, September 23, 19235,

National (U.8.) Record..vivevvnrneeneenureonsSpeed, 308.470 kim.p.li. (191,674 m.p.h.)
D, W. Tomlinson, pilot; I. S. Bartles, co-pilot; Douglas DC-1 monoplane, 2 Wright
Cyclone 710 HP engines, [floyd Bennett Field—Dolling Field—\Willoughby Spit—Floyd
Bennett IFicld course, May 18, 1935,

SPEED FOR 2000 KILOMETERS

International Record. ... c.ivvvinviiiniien, Speed, 380.952 km.p.h, (236.712 m.p.h)
Attileo Biseo and Gori Castellani, Ttaly, §-79 I.MAGO airplane, 3 Alfa-Romeo 125
engines, Monte Cavo-Monte Nerone-Ansedonia course, September 23, 1935,

National (U.S.) Record....ovvviveviiinninn. Speed, 307.234 km.p,h. (190.906 m.p.h.)
). W. Tomlinson, pilot; I. S. Bartles, co-pilot; Douglas DC-1 monoplane, 2 Wright
Cyclone 710 HP engines, I'loyd Bennett Iield—DBolling Field —Willoughby Spit—Iloyd
Pennett Field course, May 18, 1935,

SPEED FOR 5000 KILOMETERS

International Record. . vveieiineiivininneinnen.. Speed, 272.030 km.p.h. (169.031 m.p.h)
N. W. Tomlinson, pilot; J. S. Bartles, co-pilot; United States, Douglas DC-1 monoplane,
2 Wright Cyclone 710 DI cngines, Floyd Bennett Field—Dolling IField—Willoughby
Spit—I7loyd Bennett FField course, May 16-17, 1935,

National (U.S.) Record . vueiiiiiiiiitiiiiiiitineienensonteeninians Same as above.

CLASS C—WITH PAY LOAD OF 1000 KILOGRAMS
(2204.622 1bs.)

ALTITUDE
Internag:onal_ Recordevsseneeners ioncarions..oneess,..8,980 meters (29,461.853 feet)
M. Signerin, France, Breguet 198 airplane, Gnome-Rhone 620 HP engine, Villacoublay,

September 23, 1932

National (U.S.) Record..... heseesete el reaae ves.er.6,346 meters (20,820 feet)
‘Waldo Waterman, Bach airplane, Wright J-6 engine, Los Angeles Airport, Los An-
geles, California, July 26, 1929,

SPEED FOR 1000 KILOMETERS

International Record...v.vosvouenrree enunn.. . Speed, 390,371 km.p.h. (242,565 m.p.h.)
Attileo Biseo and Gori Castellani, Italy, §-79 I.MAGO airplane, 3 Alfa-Romeo 123
engines, Monte Cavo-Monte Nerone-Ansedonia course, September 23, 1935.

National (U.S.) Record......... SRR . «+Speed, 308.470 km.p.h. (191.674 m.p.h.)
D. W. Tomlinson, pilot; I. S. Bartles, co-pilot; Douglas DC-1 monoplane, 2 Wright
Cyclone 710 HP engines, Floyd Dennett [Field—Bolling Field—Willoughby Spit—Floyd
Bennett Field course, May 18, 1935,

SPEED FOR 2000 KILOMETERS

International Record..... TR TP .+ ..Speed, 380.952 km.p.h. (236.712 m.p.h.)
Attileo Piseo and Gori Castellani, Ttaly, $.79 I.MAGO airplane, 3 Alfa-Romeo 125
engines, Monte Cavo-Monte Nerone-Ansedonia course, September 23, 1935, ,

National (U.S.) Record.....ocvove vvaivn ... Speed, 307.234 km.p.i, (190.906 m.p.h.)
D. W. Tomlinson, pilot; J. S. Dartles, co-pilot; Douglas NC-1 monoplane, 2 Wright
Cyclone 710 HP engines, FFloyd Bennett Field—Rolling Field—Willoughby Spit—Floyd
Pennett Tield course, May 18, 1935,

SPEED FOR 5000 KILOMETERS

International Record....covvrveionaaee e see«-Speed, 272,030 km.p.h. (169.031 m.p.h)
D. W. Tomlinson, pilot; J. S. Bartles, co-pilot; United States, Douglas DC-1 monoplane,
2 Wright Cyclone 710 HP engines, Floyd Bennett Ficld—Bolling Field—Willoughby
Spit—I1oyd Bennett Iield course, May 16-17, 1935,

National (U.S.) Record..covverssensvsncanns, L Same as above.

CLASS C—WITH PAY LOAD OF 2000 KILOGRAMS
(4409.244 1bs.)

ALTITUDE :

International Record......... PR R LR CE T R R R TR 8,438 meters (27,683.643 feet)
Nicola di Mauro and Giorgio Olivari, Ttaly, Savoia-Marchetti S. 72 airplane powered
with 3 Pegasus S. 2 engines, Montecelio airport, Rome, May 12, 1934.

National (U.S.) Record...... PP, reeresentaiea.as.2,049 meters (6,722,420 feet)
Lieut. H, R, Harris, U.S.A.S., Barling Bomber, 6 Liberty 400 HP engines, Wright
Field, Dayton, Ohio, October 25, 1923.

SPEED FFOR 1000 KILOMETERS -

International Record....c.ovouuneiisiesanannin,, Speed, 390.371 km.p.h, (242.565 m.p.h.)
Attileo Biseo and Gori Castellani, Italy, S-79 I-MAGO airplane, 3 Alfa-Romeo 125
engines, Monte Cavo-Monte Nerone-Ansedonia course, September 23, 1935,

National (U.S.) Record,...vevereereosnnaosennn Speed, 308.470 km.p.h. (191.674 m.p.h.)
D, W. Tomlinson, pilot; J. S. Bartles, co-pilot; Douglas DC-1 monoplane, 2 Wright
Cyclone 710 HP engines, IFloyd Bennett Field—Bolling Field—Willoughby Spit—TIloyd
Bennett Tield course, May 18, 1935.
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SPEED FFOR 2000 KILOMETERS

International Record. . ... uiivenennenrannnns. Speed, 380.952 km.p.h. (236.712 m.p.h.)

Attileo L'iseo and Gori Castellani, Italy, S.79 LAMAGO airplane, 3 Alfa-Romeo 125
_engines, .\'Ionlc Cavo-Monte Nerone-Ansedonia course, September 23, 1935.

National (U.8.) Record.......c.euecerinuene....Speed, 307.234 km.p.h. (190.906 m.p.h.)
D. W. Tomlinson, pilot; J. S. Rartles. co-pilot: Douglas DC-1 monoplane, 2 Wright
Cyclone 710 HP engines, Floyd Bennett Field—Bolling Field—\Willoughby Spit—Floyd
Bennett Field course, May 18, 1935.

SPEED FOR 5000 KILOMETERS
Neither International nor National (U.S.) Record has been established.

CLASS C—WITH PAY LOAD OF 5000 KILOGRAMS
(11,023 1bs,)

ALTITUDE
International Record....cce..vveneienenoseoneesaiseanons 6,649 meters (21,814.239 feet)
Lucien Coupet, France, Farman type F. 221, 4 Gnome-Rhone type K. 14 RSD motors,
at Toussus le Noble, June 16, 1934,
National (U.S.) Record......... et iessteseaaena erheitaseean None established.
SPEED FOR 1000 KILOMETERS
Neither International nor National (U.S.) Record has been established.
SPEED FOR 2000 KILOMETERS
Neither International nor National (U.S.) Record has been established.

SPEED FOR 5000 KILOMETERS .
Neither International nor National (U.S.) Record has been established.

CLASS C—WITH PAY LOAD OF 10,000 KILOGRAMS
(22,046 1bs.)

ALTITUDE
International Record.......o ..o ocn.n Ceeeeneanae esennnns 3,231 meters (10,597 feet)

Cav, Domenico Antonini, Italy, Caproni “Ca 90" airplane, 6 Isotta-Fraschini Asso
engines, 1000 HP each, Cascina Malpensa, February 22, 1930, .
National (U.S.) Record..cocose.unnen.onn esentraeana wesrensnee.es.None established.
SPEED I'OR 1000 KILOMETERS )
Neither International nor National (U.S.) Record has been established.
SPEED FOR 2000 KILOMETERS .
Neither International nor National (U.S.) Record has been established.

SPEED FOR 5000 KILOMETERS .
Neither International nor National (U.S.) Record has been established.

CLASS C—GREATEST PAY LOAD CARRIED TO AN
ALTITUDE OF 2000 METERS
(6,561.66 feet)

International Record....eveeesenecsonssasnsn.nas.ass 10,000 kilograms (22,046..22‘2 1bs.)
Cav. Domenico Antonini, Italy, Caproni *‘Ca 90" airplane, 6 Isotta-Fraschini Asso

engines, 1000 HP each, Cascina Malpensa, February 22, 1930,
National (U.S.) Recoerd ............ e meaiee e .2,000 kilograms (4,409.244 1bs.)

Lt. H. R. Harris, U.S.A.S., Barling Bomber, 6 Liberty 400 HP engines, at Wright
Field, Dayton, Ohio, October 25, 1923,

CLASS C—REFUELING IN FLIGHT

AIRLINE DISTANCE WITH REFUELING .
Neither International nor National (U.S.) Record has been established.

BROKEN LINE DISTANCE WITH REFUELING .
Neither International nor National (U.S.) Record has been established.

LIGHT AIRPLANES—CLASS C—FIRST CATEGORY
Multi-seaters weight empty less than 560 kgs. (1,234,576 1bs.)

AIRLINE DISTANCE . .
International Record..... Ciesresecssniaianesse2,912 kilometers (1,809,429 miles)

Lalouette and de Perm::n-l-gl.e, France, F.arman 231 airplane, Renault 95 HP engine,
from Istres airport to Ville-Cisneros, January 11 and 12, 1931. .
National (U.S.) Record...... P ...None established.
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ALTITUDE
International Record.ceese.cveeoseececssesarcnsanss eese09,282 meters (30,453 feet)
Comm. Renato Donati, pilot, M. Lanciani, passenger, Italy, Fiat A.S.Lc.n.a. airplane,

C.N.A.c. 7 engine, Littorio airport, December 30, 1932.

National (U.S.) Record........ T T T I 5,652 meters (18,543 fcet)
Willfred G. Moore, Inland Sport monoplane, Warner 110 HP engine, Kansas City,
Missouri, September 30, 1929,

SPEED FOR 100 KILOMETERS

International Record.ueeeieiencnraconosnonnneen Speed, 453.743 km.p.h., (281.942 m.p.h.)
Maurice Arnoux and Mme. Pecker, France, Caudron C.450 monoplane, Renault engine,
Chartres-Bonce-Etampes course, August 8, 1935. .

National (U.S.) Record..veveeereeennaenanennnns Speed, 277.169 km.p.h. (172.225 m.p.h.)
John H. Wright, pilot; Karl E. Voelter, passenger; Monocoupe monoplane, Warner
Super Scarab 145 HP engine, Miami, Florida, January 15. 1935.

SPEED FOR 1000 KILOMETERS .
International Record.veeeeessacoroncaacassoesas Speed, 292.825 km.p.h. (181.953 m.p.h.)

Maurice Arnoux and Mme. Becker, France, Caudron ‘“‘Rafale” C.660, Renault-Bengali
140 HP engine, Angers, July 7, 1935,

National (U.S.) ReCOrd..ueeeee.nineinecacereeeasernaassscassnsnass None established.
SPEED FOR 2000 KILOMETERS .
Neither International nor National (U.S.) Record has been established.

LIGHT AIRPLANES—CLASS C—SECOND CATEGORY
Single-seaters weight empty less than 450 kgs. (992.070 1bs.)

AIRLINE DISTANCE

International Record...oee.ianienian.os Cetaesnaeans 3,582 kilometers (2,225.747 miles)
Captain Skerzinski, Poland, R. W, D. 5-2 monoplane, Gipsy Major 130 HP engine,
from St. Louis, Senegal, to Maceio, Brazil, May 7, 1933.

National (U.S.) Record.....ve..veesseasneaseasarnucnn. 2,655 kilometers (1,650 miles)

D. S. Z)'mmerg, Barling NB-3 airplane, 60 HP LeBlond engine, Brownsville, Texas,
to Winnipeg, Canada, July 17, 1929.
ALTITUDE

International Record.....

cecesecnens ertesastn.nnaaans 10,008 meters (32,834,546 feet)
Furio Niclot, Italy, ET.A., C.N.A. airplane, C.N.A.C. 7, 160 HP engine, Littorioc
Airport, December 24, 1933.

Nalt)ional (U.S.) Record.ue..vvunvrerinenesosonneiannean 7,338 meters (24,074.730 feet)

S. Zimmerly, Barling NB-3 monoplane, Lambert R266 90 HP engine, Forest Park
Flying TField, St. Louis, Missouri, February 16, 1930.
SPEED FOR 100 KILOMETERS

International Record...veeececeeecnecccannannnn Speed, 358.664 km.p.h. (222.863 m.p.h.)
Arthur C, Chester, “Chester Special’” monoplane, Rienasco C-4-S 200 HP engine, Miami,
Florida, January 9, 1935,

National (U.S.) l{ccord .................... e e oieaesaonnanrsaonnanns Same as above.

SPEED FOR 1000 KILOMETERS

International Record..ce..vevecoreronnonenn... Speed, 332.883 km.p.h. (206.843 m.p.h.)

Delmotte, France, Caudron monoplane, t 362 1t-B li 150 HP engine,
at Istres, December 26, 1933. ype » Renault-Bengali &

National (U.S.) Record........ heeeanen Ceereean. e iaaeaas None established.
SPEED FOR 2000 KILOMETERS

Neither International nor National (U.S.) Record has been established.

LIGHT AIRPLANES—CLASS C—THIRD CATEGORY
Multi-seaters weight empty less than 280 kgs. (617.288 1bs.)

AIIRLINE_ DIISEANSE
nternational Record.............. et temiieacenneaa 886, . 550.954 mil
Sebastiano Bedendo and P. Nuvoli, Italy, N. S. airplaneﬁq’olgjlg;]e?tserf{é engine,mi}rzix)x
Cinisello-Milano_to San Vito dei Normani-Brindisi Apri,l 24, 1933
National (U.S.) Record ’ ’ .

.......................................... N tablished.
ALTITUDE one establishe

Ing.rnat:xor}alzalggggt;d,;)i_l_oi . i{'a.g'u.s' U Branietieeiiiaaissn 6,951 meters (22,805.049 feet)
loyanni , ; a Francesco, S

75 HP engine, Montecelio, December, 1933, Passenger Italy, N5 monoplane, Pobjoy

National (U.S.) Record.....ccovi.vuvnennan. feranee. 4,244 meters (13,923,843 {feet)
Edna Rudolph, pilot, Thornton Waggoner, passenger, Curtiss Wright Junior airplane,
Szekely 43 HP engine, East St. Louis, Illinois, May 31, 1931,
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SPEED FOR 100 KILOMETERS
International Record...oqeeeraveorncocnnnns «...Speed, 222.579 km.p.h. (138.304 m.p.h. )
Scbastlano Bedendo, pilot; Rinaldo Stenico, passenger; Italy, N-5 airplane, Pobjoy 73
h.p. engine, Ruderi od Infcrnaccxo temporary course, February 17, 1935,

National (U.S.) Record.....ccovveeconeronanannans Weeireiienevenes..None established.
SPEED FOR 500 KILOMETERS
International Record....veveieiriennncnncnasnns Speed, 213.676 km.p.bh. (132.772 m.p.h.)

Sebastiano Bedendo, pilot; Rinaldo Stenico, passenger; ltaly, N-5 airplane, Pobjoy 75
h.p. cngmc, Ruderi od Inférnaccio temporary course, l'ebruar) 16, 1935,

National (U.S.) Record.............. e ehetaasrraerersetrrsaraenas None established.
SPEED FOR 1000 KILOMETERS
International Record......co.vieveien.e .Speed, 195.760 km.p.b. (121.639 m.p.h.)

Bailly and Reginensi, I'rancc, Farm:m 239’ axrplane Pobjoy 75 HP engine, Ville-
sauvage-La Marmogne course, October 6, 1933. - .
National (U.S.) Record....c.ceveuvnene.... Ceeenineas rseeesaeneann None established.

LIGHT AIRPLANES—-CLASS C—FOURTH CATEGORY
Single-seaters weight empty less than 200 kgs. (440.920 1lbs.)

AIRLINE DISTANCE

International Record...cceevesesee..ivennvaneas...852,100 kilometers (529.469 miles)
G. Fauvel, France. Maubaussin Peyret Type 10. No. 1 airplane. A.B.C. Scorpion
engine, Samt Inglebert to Pau, September 10, 1929.

National (U.S.) Record..cceevnrecrisrncesoncrasenes veess+723.401 kms, (449.5 miles)
Edward W. Sutt Aeronca C- 2 axrp]:me Aeronca 107 A engine, Toledo, Ohio, to Laurence-
ville, Vu‘gmm, November 24, 1935.

ALTITUD
Intcrnauonal Recorde. . viinenniiniinnes icneinnsecasronnens 5,193 meters (17,037 feet)
JFauvel, France, Mnubaussm Pe)ret Type 10, No. 1 airplane, A.B.C. Scorpion
engine, Le Bourget, Septembe: 5, 1929,

National (U.S.) RecOrG..csuie . rieeeccnenronneeaenscccnnanes 5,324 meters (17,467 feet)

i\em;cthz W. Scholter, Aeronca alrplane, Aeronca 38 HP engine, Detroit, Michigan,
pril 1 1931,

(Note: F.A.L requirement that previous record be beaten by 200 meters (656.166 feet)
in order to establish a new international mark prevents international recognition of
the above national record.)

SPEED FOR 100 KILOMETERS

International Record..cee . eneesansssessscennann Speed, 221.307 km.p.h. (137,513 m.p.h.)
S. Whitman, Umted States, “Whitman Special,” Pobjoy “R™ 95 HP engine, New
Orlcans, Louisiana, February 14 1934,

National (U.S.) ReCOTd..eeevecatecncsseioesssasesossasanssannansns Same as above.

SPEED FOR 500 KILOMETERS .

Neither International nor National (U.S.) Record has been established.

SPEED FOR 1000 KILOMETERS
Neither International nor National (U.S.) Record has been established.

SEAPLANES—CLASS C2

AIIE&E'I:;%K}%LS f{?clgx%E cesane feeeeneensnss5,280,015 kxlometers (3,281.402 miles)
Lt. Comdr. Knefler Mchms, USN Lt. J. K. Averill, USN, NAP T. P. Wilkinson,
USN, pilots; C. S. Bolka, A. E. J. Dionne and E. V. Sizer, Crew United States, Navy
XP3V-1 seaplane, 2 Pratt & Whitney 825 HP engines, from Cristobal Harbor, Canal
Zone, to San Francisco Bay, Alameda, California, October 14- 15, 1935,

National (U.S.) R ecord.........................................‘.....Same as above.
B%R&i&ﬂﬁ%fggﬁlﬁ:’v‘ ...... ...........5 541.392 kilometers (3 443,255 miles)

t, . N ‘USN, Lt. J. Averill, USN, NAP T. P. Wilkinson,
USNCO;I)I:?OX;S ngﬁserBlgl‘l:ng.ls J. Dionne andE V. Sizer, crew; United States, Navy
\P33’[-1 seaplane 2 Prat't & thtney 825 HP engines, from Cnstobal Harbor, Canal
Zone, to San Francisco Bay, Alameda, California, October 14-15, 1935,

Nat}lc‘)nall) (U.S.) Record..veeessassnseccscocas eriasanas Ceresaeseiacans Same as above.
A%Xrﬁirt};tlgal Record..v..oocoaseses tisesessssessell,753 meters (38,559.594 feet)

Lieut. Apollo soucek "U.S.N., United States, ‘‘Apache,” Pratt and thtney 425 HP
engine, supercharged, at Washington, D. C., June 4, 1929,
National (U.S.) Record..ssecsscancossse asionacnons Cereetrateeean s Same as above.
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MAXIMUM SPEED
International Record. ....vvsivensecnasoncane. s Speed, 709.209 km.p.h, (440.681 m.p.h.)
Francesco Agello, Italy, MC 72 seaplane, Fiat A.S. 6 engine at de Desenzano-Garda,
October 23, 1934,
National (U.S.) Record.........co0e.ieacnnnn.. Speed, 395.439 km.p.h. (245.713 m.p.h.)
Lieut. James H. Doolittle, U.5.A.S,, Curtiss R3C-2 Curtiss V-1400, 600 HP engine,
Bay Shore, Baltimore, Maryland, October 27, 1925,

SPEEDS FFOR SPECIFIED DISTANCES WITHOUT PAY L.LOAD

SPEED FOR 100 KILOMETERS (62.137 MILES)

International Record.....ovveeviannsn EEERIEEE Speed, 629.370 km.p.h. (391.072 m.p.h.)
Guglielmo Cassinelli, Italy, Macchi C.72 seaplane, 2400 I’ Fiat AS 6 engine,
Falconara-Pesaro permanent course, October 8, 1933,

National (U.S.) Record..........ccoeuienen.. Speed, 338.944 km.p.h. (241.679 m.p.h.)
Lieut. G. T. Cuddihy, U.S.N,, Curtiss R3C-2 Curtiss V-1500, 700 HP, at Norfolk,
Virginia, November 13, 1926,

SPELED FOR 1000 KILOMETERS (621.369 MIILES)

International Record.......... sreeranaceeas o Speed, 265.606 km.p.h. (165.040 m.p.h.)
srig, Gen, 1IN M. Andrews, pilot: |, (. Moran and H, . Johnson, crew; United States,
Martin B-12-A scaplane, 2 P & W “Hornet” 700 1P engines, Willoughby Spit—Floyd
Bennett Field—olling FField course, August 24, 1935,

National (U.S.) Record..... ... B I I GNP ....Same as above.
SPEED FOR 2000 KILOMETERS (1242.739 MILES)
International Record......ccovcuau.n.. Cerienenas Speed, 253.182 km.p.h. (157.319 m.p.h.)

Edwin Musick, Boris Sergicvsky and Charles A, Lindbergh, United States, Sikorsky
S-42 seaplane, 4 Pratt and Whitney 670 IIP “Hornet” engines, supercharged, at
Stratford, Connecticut, August 1, 1934,

National (U.S.) Record....cccvvuaaeena. ree e i e sesenenes ...Same as above.
SPEED FOR 5000 KILOMETERS (3106.849 MILES)
International Record..eve on i verireuainnn..,, Speed, 139.567 km.p.h. (86.723 m.p.h.)

Lieut. de Vaisseau Paris, and M. Gonord, France, Latecoere 28-3 seaplane, Hispano-
Suiza 600 HP engine, at Arcachon, June 4 and 5, 1931. )
National (U.S.) Record. ... vooreeeiiitenintieiernenennnnseneensasaes None established
SPEED FOR 10,000 KILOMETERS (6213.698 MILES)
Neither International nor National (U.S.) Record has been established.

CLASS C2—WITH PAY LOAD OF 500 KILOGRAMS
(1102.311 1bs.)

ALTITUDE

_ Ingernational Record.....ve0.v-eenn R R R S, 9,532 meters (31,272.871 feet)
M. Bourdin, Irance, Liore and Olivier seaplane, 2 Hispano-Suiza 500 HP engines, at
Antibes, January 26, 1934. .

National (U.S.) Record........... DR R 8,208 meters (26,929.080 feet)
Boris Sergievsky, Sikorsky 5-38 seaplane, 2 Pratt and Whitney “Wasp” 420 HP engines,
supercharged, Bridgeport, Connecticut, July 21, 1930,

SPEED FOR 1000 KILOMETERS

International Record.......... FYRTRRR oo e e o Speed, 265.606 km.p.h, (165.040 m.p.h.)
Brig. Gen. Iv. M. Andrews, l)l](_)t: ].“(-. Moran and 11, O. Johnson, crew; United States,
Martin 2-12-A scaplane, 2 P & W “Hornet” 700 HP engines, Willoughby Spit—Floyd

Jennett Field—DBolling Field course, August 24, 1933,

National (U.S.) Record ......... eterie ettt riee.aa Cereveseanenanes Same as above
SPEED FOR 2000 KILOMETERS
International Record.....c..oeeeeoeesoromsncna, Speed, 253.182 km.p.h. (157.319 m.p.h.)

Edwin Musick, Boris Sergievsky and Charles A. Lindbergh, United States, Sikorsky
$-42 seaplane, 4 Pratt and Whitney 670 HP ‘“‘Hornet” engines, supercharged, at
Stratford, Connecticut, August 1, 1934,
National (U.S.) Record........ hereeaenae Ceeean. Ceeiiasee e PP Same as above.
SPEED FOR 5000 KILOMETE'RS
Neither International nor National (U.S.) Record has been established.

CLASS C2—WITH PAY LOAD OF 1000 KILOGRAMS
(2204.622 1bs.)

ALTITUDE
International Record...veevuecvonones LR LN R 8,864 meters (29,081,277 feet)
M. Bourdin, France, Liore and Olivier seaplane, 2 Hispano-Suiza 690 HP engines,
at Antibes, December 26, 1933.
National (U.S.) RecOrd....eeeeescence... Cevetseaiienns 8,208 meters (26,929.080 feet)
Boris Sergievsky, Sikorsky S-38 seaplane, 2 Pratt and Whitney Hornets, 575 HP
each, at Bridgeport, Connecticut, July 21, 1930,
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SPEED FOR 1000 KILOMETERS
International Record....oivvieenenrincinnnnnnn Speed, 265.606 km.p.h. (165.040 m.p.h.)
Brig. Gen. F. M. Andrews, pxlot I. G. Moran and H. O. Johnson, crew; United States,
Martin B-12-A seaplane, 2 P & W ‘“Hornet” 700 HP engines, \W nlloughby Spit—Floyd
Bennett Field—Bolling Field course, August 24, 1935,
National (U.S.) Record.ve. o vvenevenneanns Cereneeraana ceeieesan ...Same as above.
SPEED FOR 2000 KILOMETERS
International Record.. .c..civeeenninronnnsanann Speed, 253.182 km.p.h. (157.319 m.p.h.)
Edwin Musick, Boris Serg'lcvsky and Charles A, Lmdbergh Umted States, Sikorsky
S-42 secaplane, 4 Pratt and Whitney 670 HY ‘“Hornet” engines, supercharged, at
Stratford, Connecticut, August] 1934,
National (US)Recr .......... Creeeereteaiere e serssseeess..Same as above.
SPEED FOR 5000 I\ILO\IETERS .
Neither International nor National (U.S.) Record has been established.

CLASS C2—WITH PAY LOAD OF 2000 KILOGRAMS
(4409.244 1bs.)

ALTITUDE

International Record.cveeeee i iiveresorasosscocsonsanens 7,507 meters (24,629, 190 feet)
M. Bourdin, France, Liore and Olivier scnplanc. 2 Hlspano -Suiza 690 HP engines, at
Antibes, January 3, 1934.

National (U S.) Record..cvveiieiienernciosnnnnnss se.0+46,074 meters (19,709.258 feet)
Boris Sergievsky, Sikorsky 538 scapl;mc. 2" Pratt and Whitney 425 HP *“Wasp”
engines, at Stratford, Connecticut, August 11, 1930,

SPEED FOR 1000 KILOMETERS

International Record. .veeenvcennescnanrronans .Speed, 253.601 km.p.h. (157.580 m.p.h.)
Edwin Musick, Boris Scrglcvsky and Charles A. Lindbergh, Umtcd States, Sikorsky
S-42 seaplane, 4 Pratt and Whitney 670 HP ‘‘Hornet” engines, supercharged, at
Stratford, Connecticut, Augustl 1934,

National (US) Record...oveeni.nnnnn teresenaien teeisreieesesssasnss.Same as above.
SPEED FOR 2000 KILOMETERS
International Record..veeein.nneraennasenann..n Speed, 253.182 km.p.h. (157.319 m.p.h.)

Edwin Musick, Boris Sergl:\sky :md Charlcs A. Lindbergh, Umted States, Sikorsky
S-42 seaplane, 4 Pratt and Whitney 670 HP ‘‘Hornet” engines, supercharged, at
Stratford, Conncchcut August 1, 1934,
National (US) ecord ....................................Same as above.
SPEED FOR 5000 KILOMETERS
Neither International nor National (U.S.) Record has been established.

CLASS C2—WITH PAY LOAD OF 5000 KILOGRAMS
(11,023.11 1bs.)

ALTITUDE
International Record. .cicveeeeireiiore oencnasecnanasane 6,220 meters (20,406.762 feet)
Boris Sergievsky and R'xymond B. Qulck Umted Statcs, Sikorsky S-42 seaplane
p\gwerle;l \;6224 Pratt and Whitney “Hornet” 670 HP engines at Bridgeport, Connecticut,
ay
National (U S.) Record.s.evvvnvnes et ieseistatrersannsacansiesesee.Same as above.
SPEED FOR 1000 KILOMETERS
Neither International nor National (U.S.) Record has been established.
SPEED FOR 2000 KILOMETERS
Neither International nor National (U.S.) Record has been established.
SPEED FOR 5000 KILOMETERS
Neither International nor National (U.S.) Record has been established.

CLASS C2—WITH PAY LOAD OF 10,000 KILOGRAMS
(22,046.22 1bs.)

ALTITUDE .
Neither International nor National (U.S.) Record has been established.
SPEED FOR 1000 KILOMETERS .
Neither International nor National (U.S.) Record has been established.
SPEED FOR 2000 KILOMETERS .
Neither International nor National (U.S.) Record has been established.
SPEED FOR 5000 KILOMETERS .
Neither International nor National (U.S.) Record has been .established.

-
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CLASS C2—GREATEST PAY LOAD CARRIED TO AN
ALTITUDE OF 2000 METERS
(6,561.660 feet)

International Record. ... ..cceiveresnnceranevssonne . ns Weight, 7,533 kgs. (16,608 1bs.)
Boris Sergievsky, United States, Sxkorsky S 4” scaplane. 4 Pratt and Whitney “Hornet”
650 HP engines, Bridgeport, Conncctlcut April 26, 1934,

National (U.S.) Record....cvee.vne e s iiesesencanaasnene s n.nar a0 Same as above.

LIGHT SEAPLANES—CLASS C2—FIRST CATEGORY
Multi-seaters weight empty less than 680 kgs. (1,499.128 1bs.)

AIRLINE DISTANCE
International Record..eevvee e ioennnne..un +e...122.560 kilometers (76.155 miles)
Lallouette and Albert, france, I‘arm:m 231 seaplane, Renault 95 HP engine, from
Le Pecq to Caudebec-en-Caux, May 13, 193

National (U.S.) Record...eciveveravenn... e eeaienens eerscennns ...None established.
ALTITUDE
International Record. ...cce..eveiniereressroansananas «..7,362 meters (24,153.470 fcet)

Ingenieur Furio Nxclot px]ot Mariano Lanciani, passenger; Italy, Fiat A.S.I.C.N
seaplane, C.N.A. C-7 engine, Littorio airport, December 28, ]932

National (U.S.) Record...cc.veavncvaniis taus,e cesiessssne.s.ss.None established.
SPEED FOR 100 KILOMETERS (62.137 MILES)
International Record.esae . casvoeonninnaeraranss Speed, 189.433 km.p.h. (117.708 m. p. h.)

Lallouette and Boulanger, TFrance, Farman 231 seaplane, Renault 95 HP engine,
Draveil-Montereau course, March 28, 1931,
National (U.S.) ReCOrd..cveeecoctressroraeeinassa.
SPEED FOR 1000 KILOMLTERS (621 1369 MILL‘S)
Neither International nor National (U.S.) Record has been established.
SPEED FOR 2000 KILOMETERS (1242.739 MILES)
Neither International nor National (U.S.) Record has been established,

ereiaaees None established.

LIGHT SEAPLANES—CLASS C2—SECOND CATEGORY
Single-seaters weight empty less than 570 kgs. (1,256.622 1bs.)

AIRLINE DISTANCE
International Record...cveerevosanstonsensionnns .....355.988 kilometers (221.20 miles)
Ben;amm King, United btates, Aeronca C3 seaplane, Aeronca E113 36 HP engine,
from Port Washington, L.I., N.Y ., to Naval Air Station, Anacostia, D. C., June 25, 1935.

National (U.S.) ReCOrd..u.eturuarsretomenetotiiiennunnanensseonenans ame as above.
ALTITUDE
International Record......veeecseensssne rcansseannas 8,411 meters (27,595.061 feet)

Furio Niclot, Italy ETA CNA seaplane, CNA C7 160 HP engine, Littorio airport,
Rome, Italy, November 6, 1933,

National (U.S.) Record...ee.nvassssrereroo ioseiotoaanns wesess.en.None established.
SPEED FOR 100 KILOME’I‘ERS (62.137 MILES)
International Record.......coiveeusennne. vnas Speed, 165.004 km.p.h. (102,554 m.p.h.)

Alfred Grundke, Germany, J'unkers J 50-W seaplane, Armstrong Sideley Genet 85
HP engme, at Dessau June 13, 1930.
National (U.S.) Record.........
SPEED FOR 1000 KILOMETERS (621 369 MILES)
Neither International nor National (U.S.) Record has been established.
SPEED FOR 2000 KILOMETERS (1242.739 MILES)
Neither International nor National (U.S.) Record has been established.

eeveseesvees ... None established.

LIGHT SEAPLANES—CLASS C2—THIRD CATEGORY
Multi-seaters weight empty less than 350 kgs. (771.610 Ibs.)

AIRLINE DISTANCE
International Record...c.sozseezons.. vevesaens...298.373 kilometers (185.4 miles)
Benjamin_King, pilot; Daniel Bri 1mm, co- -pilot; United States, Aeronca C-3 seaplane,
Aeronca E113A 36 HP engine, from North Beach, L.L.. N.Y., to Whitney's Landing,
Anne Anundel County, Md., June 16, 1935,
National (U.S.) Record........................_............. .......... Same as above.
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.\IfTITUDE | R d
nternationa €COTUe i s vntnnerivosenassnoncocanneaanas 3,231 meters (10,600.361 fcet)
Jean de Viscaya and Forestier, France Farman F-231 1
IFarman-Le Pecq course, June 11, 193 scaplane, Salmson 40 HP engine,

National (U.S.) Record. ... vuveear.veronnersensneineennns nnnnn. N
SPEED FOR 100 KILOMETERS (62.137 \IILES) one established.
International Record.....vvve. . vvrroevenernonnn. Speed, 143.540 km.p.h. (89.191 m. P, h.)

De Viscaya and Chaudet, }:r:mcc, Farman 230 lane, Sal
N Le Plcc?UB%nm%reng Rhoule, June 26, 1931, seaplane almson 40 HP engine,
ationa ) Record.. .o viiniinne e iiiainnnens vreerinaiane N tablished.
SPEED FOR 500 KILOMETERS (310,685 MILES) one establishe
Neither International nor National (U.S.) Record has been established.
SPEED FOR 1000 KILOMETERS (621.369 MILES)
Neither International nor National (U.S.) Record has been established.

LIGHT SEAPLANES—CLASS C2—FOURTH CATEGORY
Single-seaters weight empty less than 250 kgs. (551.150 1bs.)'

AIRLINE DISTANCE
International Record...oveeeeneerennesenncveacesanse 370.656 kilometers (230.314 miles)
Benjamin King, United \tatcs Aeronca C-2 seaplane, Aeronca E113A 36 HP engine,
from Anacostia, D, C,, to Croton Bay, Ossining, New York, September 26, 1935,

National (U.S.) Record.............. it et vaseate ittt Same as above.
ALTITUD
International Record...evieiiieneneieernencnannanennn. 4,597 meters (15,081.976 feet)
Benjamin l\mg, United States, Aeronca C-2 seaplane, Aeronca E113A 36 1P engine,
Anacostia , September 24, 1935.
National (l} S. ) Rec o T A tetesessanassaaa...Name as above.
SPEED FOR 100 KILOMETERS (62.137 MILES)
International Record..eieesienisreeiiireerantrnsoatcanaossasosesenenns 80.931 m.p.h.

Benjamin King, United Stales, :\eronca (, 2 seaplane, Aeronca Ella.\ engine, Miami,
Florida, December 11, 1935,

National (U.S.) Reco e et steseseeren .. Same as above.
SPEED FFOR 500 I\ILO\{ETERS (310 685 \HLES)
International Record...oveiiuiiriseseiretnosassnosersntanerassonsnnanonn, 70.499 m.p.h.

Benjamin King, United States, Aeronca C-2 2 seaplanc, Aeronca E113A engine, Miami,
Florida, December 11, 1935,
National (U.S)) RECOF -+~ v v aereaesnssesansanenaesassasnaessncen.en...Same as above.
SPEED FOR 1000 KILOMETERS (621.369 MILES)
Neither International nor National (U.S.) Record has been established.

AMPHIBIONS—CLASS C3
AIRLINE DISTANCE

Intcrn.ltlonal RECOrde . teuiseeetoreceasoanserasasscenasssnerastsnisnnnas 1,033.2 miles
Lt. H. McCaffery, pilot; Capt A, Y. Smith and Lt A, S, H;msell co- pllots- Corp.
Mci\enna, Private Minor and Private Archer, crew; United States, Douglas OAS
amplllbl;lg, 2 Wright Cyclone engines, San Juan, Porto Rico, to Miami, Florida, Decem-
ber 12, 35

National (U. S. Y Record. iviiieiieenrorncsecincnnreanns Cieesacans [ Same as above.

BROKEN LINE DISTANCE .

Neither International nor National (U.S.) Record has been established.

ALTITUDE
International Record....ovvevannnnse ceeenaes 5,682 meters (18,641,676 feet)

Harry Richman, United States, Snkorsky S 39 Amphxbmn, Pratt and thmey 300 HP
engine, at Miami, Florida, January 29, 1935.

Natu{x{%}l\(IUS%%E{lgcord. eresasanvesee eresareansnn aveesaeaianean.as .Same as above.
MAXI
International Record....vcvrenensess veensasesssSpeed, 370.814 km.p.h, (230.413 m.p.h. )

Major Alexander P. de bevel sky, Umted States, :eversky Amphibian, Wright “Cyclone”
710 HP engine, Detrolt Michigan, September 15, 1935,

National (U.S.) RECOTA . s e s e es oveeessanasennnesenseesensonnnenneeons Same as above.
SPEED FOR 100 KILOMETERS (62. 137 MILES) WITHOUT PAY LOA
International Record....c.cesesnsoecasssonanns Speed, 279.938 km.p.h, (173 945 m.p.h.)

Lt. R. L. Burke, USCG Umted States. u. S Coast Guard (Grumman) Amphnbxan
No. 167, Wright Cyclone 710 HP engine, Cape May, New Jersey, June 25, 193

National (U S.) ReECOTA. uosvevenrreneoansosaasasosssaraasstosnssanaans Same as above.
SPEED FOR 1000 I\ILOMETERS (621 369 MILES) \VITHOUT PAY LOAD
International Record..sveeecsscsasss cesesn.Speed, 160.854 km.p.h. (99.950 m.p.h.)

Harry Richman and George Daufk1rch Umted Statcs. Sikorsky S-39 Amphibian, Pratt
and Whitney 300 XP engine, Miami, Flonda, February 10, 1935,
National (U.S.) RECOIA . s s esnsasressesnsassssesssssonsossnsssssse.s..Same as above.
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SPEED FOR 2000 KILOMETERS (1242.739 MILES) WITHOUT PAY LOAD
Neither International nor National (U.S.) Record has been established.

SPEED FOR 5000 XILOMETERS (3106.849 MILES) WITHOUT PAY LOAD
Neither International nor National (U.S.) Record has been established.

SPEED FOR 10,000 KILOMETERS (6213.698 MILES) WITHOQUT PAY LOAD
Neither International nor National (U.S.) Record has been established.

CLASS C3—WITH PAY LOAD OF 500 KILOGRAMS

(1102.311 1bs.)
ALTITUDE
International Record...ovevvrencecacnnons Ceerareeees .5,449 meters (17,877.243 feet)
ILt. R. L. Burke, USCG United Statcs. U. S Coast "Guard (Grumman) Amphibian
No. 167, Wright Cyclone 710 HP engine, Cape May, New Jersey, June 27, 1935,
National (U S.) Record....vvuunen G ettt et et e ae et e Same as above.
SPEED FOR 1000 KILOMETERS
Neither International nor National (U.S.) Record has been established.
SPEED FOR 2000 KILOMETERS
Neither International nor National (U.S.) Record has been established.
SPEED FOR 5000 KILOMETERS
Neither International nor National (U.S.) Record has been established.

LIGHT AMPHIBIONS—CLASS C3
Multi-seaters weight empty less than 750 kgs. (1,653.450 1bs.)

AIRLINE DISTANCE .

Neither International nor National (U.S.) Record has been established.
ALTITUDE

Neither International nor National (U.S.) Record has been established.
SPEED FOR 100 KILOMETERS (62.137 MILES)

Neither International nor National (U.S.) Record has been established.
SPEED FOR 1000 KILOMETERS (621.369 MILES)

Neither International nor National (U.S.) Record has been established.
SPEED FOR 2000 KILOMETERS (1242.739 MILES)

Neither International nor National (U.S.) Record has been established.

BALLOONS—CLASS A
FirsT CATEGORY (600 cubic meters)
DURATION
International Record...ciees oeee taoeanoeinansnosanesns e vesees.22 hrs. 34 min.
Georges Cormier, I‘rancc, August 10 'md 11, 1924
National (U.S.) Record......ecereecesnns ..................None has been established.
DISTANCE X X
International Record...eeeeesoevsasaceian U ve...804.173 kilometers (499.69 miles)
Georges Cormier, France, J'uly 1, 1922, .
National (U.S.) Record........ P tssteestee..asseess None has been established.
ALTITUDE
Neither International nor National (U.S.) Record has been established.

SecoND CATEGORY (601-900 cubic meters)

DURATION .
International Record..e.ovve. P R L T, ceseesenan 23 brs, 28 min,
Jules Dubois, France, May 14 and 15 1922
National (U.S.) Record.....cooerioeensessiiaeivennsanssans sieeessesse....19 hours,

W. C, Naylor and K. W. Warren “Skylark" thtle Rock Arkansas, to Crawford,
Tennessee, April 29-30, 1926.
DISTANCE
International Record....oessenooesaereneassunnns P 1,203.600 kms, (747. 881 miles)
Eug. Stuber, pilot; Werner Schafer, passenger; Germany, “Lelpzxger Messe 11’ balloon,
from Bitterfeld, Germany, to Pazariche, Russxa, March 25 and 26, 19
National (U.S.) RECOTA. - v s evensenensensnnensanneennnnas ..660 kxlometers (410 miles)
W. C. Naylor and K. W Warren “Skylark,” Little Rock, Arkansas, to Crawford,
Tennessee, April 29-30, 1926.
ALTITUDE
Neither International nor National (U.S.) Record has been established.

THirp CATEGORY (901-1200 cubic meters)
DURATION
International Record........ esaarieaeiae 26 hrs. 46 min.
J. Hill and A. G Schlosser, Umted States, Ford Axrport to Montvale, Virginia,

July 4-5, 1927.
National (US)Record teeiessane T Same as above.
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DISTANCE

International Record. .vevieniniiannnn ioneniaennnanan 1,238 kilometers (769.256 miles)
Gcgrges Iglavamc France, from Basle, Switzerland, to Tokary Poland, September 25
and 26, 1932,

Nat onal U.SH) Record. . .ovenninnniinerinniinn. s .920.348 kilometers (571. 877 il
: I} Rasmussen, Ford Airport to Hookcrton, \orth Carolina, July 4. 5, 1927 miles)
Al’,TITUDE

Neither International nor National (U.S.) Record has been established.

FoyrtH CaTEGORY (1201-1600 cubic mciers)

DURATION
Intcmauonal Record. . iie. teirtninreeineesiesnasosecianonaeannnn, . 26 hrs. 46 min.
J. Hill and A. G. Schlosstr. Umted States, Ford Airport to Montvale, Virginia,
]uly 4-5, 1927.
DISTANCE'
International Record..covuveeuncenosnccnnncesoannn. +-+.1,238 kilometers (769.256 miles)
Gcgrgcs Ra;amc, France, from Basle, watzerland to Tokary, Poland, September 25
and 26, 193
National (U S.)Y Record. . .eveeenaeneivterasonsanioes 920.348 kilometers (571.877 miles)
S. Rasmussen, Ford Airport to Hookcrton, North Carolina, July 4-5, 1927,
ALTITUDE

Neither International nor National (U.S.) Record has been established.

Firr Catecory (1601-2200 cubic meters)

DURATION

International Record..vueeeereneeneieconsoscsesesesescosasoceananianss 57 hrs, 54 min.
. J. Burzynski and W. Wisocki, Pol:md Gordon-Bennett Balloon Race, September
15-18, 1935.

National (U.5.) ReCOrd. . ucunnueeceeeoerorossntnesossossrssseeaasnennnnnns 51 hours.
T. G. W, Scttle and C. II Kendali, Gordon-Bennett Ealloon Race, Chicago, Iilinois,

International Rccord ............................ 1.650.47+4 kilometers (1,025.555 miles)
Z. J. Burzynski and W. Wisocki, Poland, from \arsaw to Tiszkino, September 15-18,
1935.

National (U.S.) Record...uuiercannnrneaneaasnosnsacans 1,550 kilometers (963.123 miles)
T.

G. W, Settle and Wilfred Bushnell, from Basle, b\\ltzcrland to Daugieliski, Poland,
ScpItJ'I;I?J 27, 1932,
ALTIT )
Neither International nor National (U.S.) Record has been established.

Sixtu CaTEGORY (2201-3000 cubic meters)

DURATION
International Record......eeveeeossraseonacroassseasesossooionsisann, 7 hrs. 54 min.
J. Burzynsl\l and W, Wisocki, Poland ‘Gordon-Bennett Balloon Race, September
15-18, 1935,
Natxonal (US) ReCOTd. e reesssassosaronsssseeaneessatsassesesennnsnnennn, 51 hours.
T. Settle and C. H. I\endall (xordon-Bcnnctt Balloon Race. Chicago, Illinois,
b %f{)ﬁ:én}l:)er 2-4, 1933,
1S :
International Record.....cecveerossoaneroansonses 1,650.474 kilometers (1,025.555 miles)
Z.

. Burzynski and W. Wisocki, Poland from Warsaw to Tiszkino, Scp(ember 15-18,

1935,

National (U.S. ) Record..veeuerveneonnronsasssaanasans 1,550 kilometers (963.123 miles)
T. G. W. Settle and Wilfred Bushnell, from Basle, Switzerland, to Daugieliski, Poland,
Se%’ﬁ"}% -27, 1932,

ALTIT
International Record........eesersevccsoneestenaceanes 8,690 meters (28,508.413 feet)

Capt Hawthorne C., Gray, United States, Scott Field, Belleville, Illmoxs, March 9,
1927.
National (U.S.) Record...eeseeesasasssccecs teesatseenscieaiineiaaaes.Same ag above,

SevenTE CATEGORY (3001-4000 cubic meters)

DURATION
International Record.seue eeceesonssoseressnssaaneacsnssaranene.nnss 57 hrs. 54 min.
. Burzynski and W, Wisocki, Pol'md Gordon-Bennett Balloon Race, September
15. 18, 193
Ntonal US RecOrd.eeeesesrsosnsesnscsasssananse ve..51 hou
T, V& Set)tle and C. H. Kendall Gordon-Bennett Balloon Race September 2-4, 1093r§
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DISTANCE o
International Record.evenrneinieneennennnnnnnnn. 1,650.474 kilometers (1,023.555 miles)
Z. J. Burzynski and W, Wisocki, Poland, from Warsaw to Tiszkino, September 15-18,

1935.
Natxonal (U.S.) Record.evereeevesnooeacanroenenennnn. 1,530 kilometers (963.123 mniiles)
G. W, Sctt]c and Wllircd Bushncll from Basle, S\\nzcrland to Daugieliski, Poland,
bcpt 25-27, 1932
ALTITUDE
International Record..v.veteieriinneneeeennnennnnnenn. 9,437 meters (30,961.193 feet)
Burzinski, Polan(], at chjono“o, March 28, 1935.
National (U.S.) ReCOrde v vnn s 8,690 meters (28,508.413 feet)

Capt. Hawthorne C. Gray, at Scott Field, Belleville, Illiuo'is, March 9, 1927,

Eigutit CateGORY (4001 cubic meters or more)

DURATION
International Record...eeiun.oneiniiiiiiiinionieeennn s vnnesonennnen 87 hours.
. Kaulen, Germany, Dcccmbcr 13 to 17, 1913,
National (U.S.) Record. . . coiiun. iiiienttieernnee s vneneroanoeenneonens. 51 hours.

Lt. Comdr. T. G. W. Settle and Lt. Charles 1I. Kendall, Gordon-Bennett Balloon Race,
Chxcago Iilinois, September 2, 3, and 4, 1933,

DISTANC
Intcmatxonal Record.seeeionniienieeennenennnn, ++.3,052.7 kilometers (1,896.856 miles)
Berliner, Germany, February 8, 9, and 10 1914,
Natxonal (U.S) Record. . v iveinennennnnennnnnns.. 1,887.6 kilometers (1,172.898 miles)

R. Hawley, St. Louis, stsoun to Lake Tschotog'nna, Canada, Octobcr 17-19, 1910,
Al TITUDE

International Record........voiviiniiiiiiniinnnna.... 22,066 meters (72,394.795 feet)

Capt. Orvil A, Anderson and Capt. Albert W. Stevens, U. S. Army Air (orm United

States, take-off 11 miles southwest of Rapid Cit , S, 1., landi 12 miles south of
White Lake, S. D., November 11, 1935. ¥ anding o

National (U.S.) RECOrd. e ennneeanannnneernnn. Cereeeaeaa eeereeaaas Same as above.

AIRSHIPS—CLASS B

AIRLINE DISTANCE
International Record. ... cvcveeneneocnnnnnn, ... 6,384.500 kilometers (3,967.137 miles)
Dr. Hugo Eckener, Germzmy, L.Z. 127, “Graf Zeppelin,” 5 Maybach 450-550 HP

engines, from Lakehurst, N, J., U.S.A., to l'ncdrxchshafen, Germany, October 29, 30,
31, and November 1, 1928.

National (U.S.) Record..ccvececes.an. csesaae Creiieseenean e e None established.

GLIDERS—CLASS D

DISTANCE, AIRLINE

International Record....eoeees cameseseesseaaiia,,. e.e0..504.200 kms. (313.295 miles)
Rudolf Oeltzschner, Germany, D-Leuna” glider, from the Wasserkuppe to Brann air-
port, Czechoslovakia, July 29, 5.

National (U S.) Record..ceeenseseronnncenanna, u,., 254.759 kilometers (158.299 miles)
Richard C. du Pont, United States, du Pont-Bowlus sailplane, ‘‘Albatross II" from
Elmira, New York to Basking Ridge, New Jersey, June 25, 1934,

DISTANCE WITH RETURN TO POINT OF DEPARTURE

Neither International nor National (U.S.) Record has been established.

DURATION WITH RETURN TO POINT OF DEPARTURE i

International Record...eeaeesoe . vesserosecesiare nensosaneses FOTRPI 36 hrs., 35 min.
Kurt Schmidt, Germany, Grunau Baby glider, “D- Loerzer at Korschenruh, Prusse
Orientale, August 3 and 4, 193

National (U.S.) RecOrd..e..seveen.cee eebneiaesiaeaaaea 21 hrs., 34 min.

]l'.,;eut lelxam A. Cocke, Jr., Cocke “N:ghthawk" ghder, Honolulu, Hawaii, December
and 1
ALTITUDE ABOVE STARTING POINT

International Record..ccececrorseassocscnccrsasanennosas 4,325 meters (14,189.590 feet)
Heinrich Dittmar, Germany, "4D-Condor” glldcr. at Campo 'dos Affonsos, Brazil, Febru-
ary 17, 1934,

National’ (U.S., ) Record..coceus. cvesseess.1,897 meters (6,223.734 feet)

Richard C. du Pont, du Pont- Bowlus sallplane, Albatross I, Elmira, New York, June
30, 1934,
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AUTOGIROS—CLASS E

AIRLINE DISTANCE
Neither International nor National (U.S.) Record has been established.
BROKEN LINE DISTANCE
Neither Intcrnahonal nor National (U.S.) Record has been established.
ALTITUD
Neither Intcmahona] nor National (U.S.) Record has been established.
MAXIMUM SPEE
Neither Intcmauona] nor National (U.S.) Record has been established.
SPEED FOR 100 KILOMETERS (62.137 MILES) WITHOQUT PAY LOAD
Neither International nor National (U.S.) Record has been established.
SPEED FOR 1000 KILOMETERS (621.369 MILES) WITHOUT PAY LOAD
Neither International nor National (U.S.) Record has been established.
SPEED FOR 2000 KILOMETERS (1242.739 MILES) WITHOUT PAY LOAD
Neither International nor National (U.S.) Record has been established.
SPEED FOR 5000 KILOMETERS (3106.849 MILES) WITHOUT PAY LOAD
Neither International nor National (U.S.) Record has been established.
SPEED FOR 10,000 KILOMETERS (6213 698 MILES) WITHQUT PAY LOAD
Neither International nor National (U.S.) Record has been established.

HELICOPTERS—CLASS G
DURATION, CLOSED CIRCUIT

TNLErNAtional RECOTA. « e s ersenen-nrnsreesnssssonnsscuenesaseesns veee...8 min., 45 sec.
Marinello Nelli, Italy, Ascanio helicopter, Fiat A 50 engine, October 8, 1930, at Rome.
National (U.S.) Record.......... eveereanseenaeans «..v...None has been established.
ATRLINE DISTANCE
International Record..coeves ne i ieiiossnccscenecananns 1,078.60 meters (3538.706 feet)
Marinello Nelli, Italy, Ascanio hehcopter. Fiat A 50 engine, October 10, 1930, at Rome.
National (U S.) Record........ eeisesrsrseesean eieaea ...None has been established.
ALTITUD
Intcrnahonal ReECOTA. . st vsveennrsansenaasssassssassssnniases 18 meters (59.055 feet)
Marinello Nelli, Italy, Ascanio hellcoptcr, [Fiat A 50 engine, October 13, 1930, at Rome.
National (U.S.) Record............ cessesanenene vevve..e...None has been established.

.

FEMININE RECORDS

AIRPLANES—CLASS C

AIRLINE DISTANCE
International Recm(':d ....................... 3,939.245 kilometers (2,447.728 miles?

Miss Amelia Earhart, United States, Lockheed Vega monoplane, Wasp 450 HP engine,
from Los Angeles, Cahf to Newark, New Jersey, August 24 and 25, 1932.

National (U.S5.) ReECOTAo . vevcrersnsenneenrassarenmcosssenascernnss ..Same as above.
ALTITUDE
International Record..eeereuenrncnanens- avessssracas 12,043 meters (39,511,036 feet)

Marquise Carina Ncgrone, Italy, Caprom 113 R. airplane, Pegasus S.2 engine of 302 HP,

Tontecelio, Rome, June 20, 1935,
National (U.S.) RecOrd.....eeseeee-eoeesassnsacs vee....8,761 meters (28,743.352 feet)

M1<s Ruth Nichols, Lockheed Vega monoplane, Pratt and Whitney 420 HP ‘“Wasp”
engine, at Jersey City Airport, New Jersey, March 6, 1931,

MAXIMUM SPEED
International Record......cvevsscrocnrensaseans Speed, 445.028 km.p.h. (276.527 m. P, h.)

Iﬂlis Helene Boucher, Fr111cc, Caudron C. 450 airplane, Renault-Bengali 315 HP engine,
at Istres, August 11, 1934
Natmnal (U.S. )gu RECOTA. » . enssnnrsosansasannson .Speed, 405.92 km.p.h. (252.226 m.p.h.)
Mrs. May Haizlip, Wedell- lellams monoplane, Pratt and Whitney 540 HP super-
charged “Wasp Jr.” engine, Cleveland, Ohio, September 5, 1932,
SPEED FOR 100 I\ILOMETERS (62. 137 MILES) WITHOUT PAY LOA

International Record...e.....cvoeccessasessann. Speed, 412,371 km.p.h. (256 235 m.p.h.)
Miss Helene Boucher, I‘rance. Caudron C. 450 airplane, Renault 300 HP engine, at
Istres, August 8, 1934,

National (U.S.) RECOT. - seevvrnesnsoasnsaaasnn Speed, 281.470 km.p.h. (174.897 m.p.h.)
Amelia Earhart, Lockheed Vega monoplane, Pratt and Whitney “Wasp” 420 HP engine,
Detroit, chhngan, June 25, 1930.

SPEED FOR 1000 KILOMETERS (621,369 MILES) WITHOQUT PAY LOAD

International Record...oseevs--- tierirennna .Speed, 409.184 km.p.h. (254.255 m.p.h.)
Miss Helene Eoucher. France, Caudron C 450 airplane, Renault 300 HP engine, at
Istres, August 8, 1934

National (U.S.) Record....uesvsesesessessessscassssssasaasens.s...None established.
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LIGHT AIRPLANES—CLASS C
First Category—Multi-scaters weight empty less than 560 kgs. (1,234.576 lbs.)

AIRLINE DISTANCE
Neither International nor National (U.S.) Record has been established.
ALTITUDE (FIRST CATEGORY)
International Record...veeviererenercecsnnceoneannncaaes 6,115 meters (20,062.295 feet)
Mrs. Madeleine Charnaux and Miss Clarck, I'rance, Farman 357 monoplanc, Renault 120
HP engine, at Orly, January 29, 1935.

National (U.S.) Record. e eeeierneeeererirenonnennnns. [P None established.
SPEED FOR 100 KILOMETERS (62.137 MILES)
International Record...ooveerienunnrnnncncnnna, Speed, 268.169 km.p.h. (166,632 m.p.h.)

Miss Helen MacCIoskcy United States, Monocoupe monoplane, Warner Super Scarab
145 HP engine, at Miam, Jlorida, January 15, 1935,
National (U.S.) ReCOrd. o v et nitetieiieineeeneeeseneesneneannerennens Same as above.
SPEED FOR 1000 KILOMETERS (621.369 MILES)

International Record «..vovevvireneeinnennnnnn. bpecd 250.086 km.p.h. (155.396 m.p.h.)
Miss Helene Ioucher, Fraxlcc. Caudron *““Rafale” airplane, Renauit-Bengali 145 HP
engine, Istres, July 8, 1

National (U.S.) ReCord et ittttnin ettt inseenennnenn s None established.

SPEED FOR 2000 KITLOMETERS (1,242.739 MILES)
Neither International nor National (U.S.) Record has been established.

LIGHT AIRPLANES—CLASS C
Second Category—Single-seaters weight empty less than 450 kgs. (992.070 1bs.)

AIRLINE DISTANCE
International Record....coeeveivese cner.ciannnn, 2,976.910 kilometers (1,849.763 miles)
Madame Mary Bastie, I*r'mcc, Klemm monophne, Salmson 40 HP engine, from Le
Bourget to Urino, Russxa, June 28 and 29, 1931
National (U.S.) Record............. e Ceeeiieesreen.. cereseaan .None established.
ALTITUDE
International Record..c.veereereneinirinronncannnnnnnas 7,338 meters (24,074.731 feet)
Mlle. Maryse Hilsz, France, Mauboussm M22 monoplanc, “ ‘Corsaire,” Salmson 9 A2R3
75 HP engine, Villacoublay, September 24, 1935,
National (U.S.) Record.....veovereenerseioeiin.vennnnnas 5,516 meters (18,097.058 feet)
Mrs. May Haizlip, Buhl “Bul] Pup monoplzme Szekely 85 HP engine, at St. Clair,
Michigan, June 13, 1931.

SEAPLANES—CLASS C2

AIRLINE DISTANCE

Neither International nor National (U.S.) Record has been established.
BROKEN LINE DISTANCE

Neither International nor National (U.S.) Record has been established.
ALTITUDE

International Record.....cvoierennvresteeeerinincennss, 5,554 meters (18,221.729 feet)
Marquise Carina Negrone, Italy, Breda 15 seaplanc, Tsotta-Fraschini-Asso 80 engine, at
Genes, May 5, 4,

National (U.S.)) Record.eveeseeancearerosossennesnnanas 4,103 meters (13,461.259 feet)

Mrs. Marion Eddy Conrad Savoia-Marchetti seaplane, Kmner 125 HP engine, Port
. Washington, Long Island, New York, October 20, 1930.
MAXIMUM SPEED
Neither International nor National (U.S.) Record has been established.

LIGHT SEAPLANES—CLASS C2
Second Category—Single-seaters weight empty less than 570 kgs. (1,256.622 1bs.)

AIRLINE DISTANCE
Neither International nor National (U.S,) Record has been established.
ALTITUDE
International RECOTde e vnnernnernneesnnnenasnnonenneren, 5,554 meters (18,221.729 feet)

Marquise Carina Negrone, Italy, Breda 15 seaplane, Tsotta-Fraschini-Asso 80 engine, at
Genes, May 5, 1934,

National (U.S. ) . . eeesan ee....None established.
SPEED FOR 1000 KILOMETERS (62 137 \IILES)
Neither International nor National (U.S.) Record has been established.

SPEED FOR 1000 KILOMETERS (621.369 MILES)
Neither International nor National (U.S.) Record has been established.
SPEED FOR 2000 KILOMETERS (1242.739 MILES) .
Neither International nor National (U.S.) Record has heen established.
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AMERICAN FLYING ACTIVITIES

Calendar Years
Summary of Air Transport Operations
Air Lines of the United States
VearlOPT Planes|  yries Miles Passen-| Passenger Express Mail
€ari ators s | Schedided Flown gers Miles (pounds) (pounds)
ervice

1926] 19 05 |eveenennnn 4,608,880 (a)| 5,782|........... 6,467(c) 433,649
1927 24 144 {oevvennnn. 5,242,830(b)| 12,504[........... 12,495(c)| 1,222,843(d)
1928 32 204 [veviennnnn 10,472,024 52,034[.cvevnenn.. 35,376(c)| 3,632,050(c)
1920| 27 619 [..vvvun.. 20,242,891 165,263, ... ... ... 197,538(c)| 7.772,014(f)
1930 35 | 685 | 30,703,119|28,833,067 |385,010| 04,545,784| 286,798(c)| 8,513,675(g)
1031f 41 | 720 | 47,4063,673|43,305,478 | 457,753| 116,232,153| 885,164(c)! 0.351,105(h)
1932 33 | 655 | 51,032,868(48,344,358 | 504,575| 143,160,682| 1,324,428(c)| 7.658,332(i)
1933 28 | 615 | 54,072,467|50,800,705 546,235| 183,605,784| 1,884,545(c)| 7,644,046(j)
1034| 25 | 550 | 45,041,494|42,622,619 537,637| 217,096,507| 2,046,460(c)| 7,155,281(k)
1035] 27 | 454 | 63,576,240|50,534,013 | 908,185 360,267,031| 6,162,056(c)| 13,538,052(1)

Note: The total of 7,155,281 pounds listed for 1934 includes only maail flown by air trans-
port lines of the United States on domestic and foreign routes. To determine the total
mail flown there should be added the operations of the U. S. Army Air Corps which from
Feh. 19 to June 1, 1934, flew 1,707,559 miles with mail and carried 768,215 pounds of mail,
according to War Department reports.

(a) Includes 2,583,056 miles flown on Government operated mail routes,

(b) Includes 1,320,535 miles flown on Government operated mail routes.

(c) Includes only express poundage carried on regular schedules and not freight flown
by special order.

(d) Includes 121,439 pounds mail flown on Government operated routes.

(e) Includes 631,541 pounds mail flown on F.A.M. routes.

(f) Includes 675,084 pounds mail flown on F,A.M. routcs.

(g) Includes 508,474 pounds mail flown on F.A.M. routes.

(h) Includes 346,116 pounds mail flown on T.A.M. routes.

(i) Includes 286,162 pounds mail flown on F.A.M. routes.

(j) Includes 277,293 pounds mail flown on F.A.M. routes.

(k) Includes 343,404 pounds mail flown on F.A.M. routes.

(1) Includes 674,613 pounds mail flown on IF, A. M. routes.

Sece Note above.

Government Flying Operations
Miles Flown

Fiscal Year U.S. Army U. S. Navy U'é;agzast %ofnng:f:
1926, cuinnn . 16,764,540 8,352,800 16,300 |iieieiiienennnnn
1027 0eeunvnneans 14,871,870 10,452,720 28,000 |iiiieniiceianaan
1028, .. ivininnnn 19,546,450(a) 14,135,490(b) 83,083 900,000
T1Q20.cunvesenvans 27,408,790(a) 10,513,095(b) 48,254 1,000,000
1030 ceuucsnennes 32,500,000 26,478,700(b) 67,655 1,427,000
TO3T.eunnecanenass 44,000,000 28,889,835(b) 53,440 969,000
19320 uevncesannns 42,014,655(a) 26,508,715(b) 93,750 975,500
T033.eecncrnnnnns 56,077,344(a) 22,080,300(b) 184,965 1,364,200
TO34ccreeenosnnns 51,500,888(a) 28,001,250(b) 210,572 1,258,675
TO35 - vceoaorenaan 61,166,810(a)* 35,418,750(b)¥ 500,468 1,721,805

(a) Includes National Guard. .
(b) Includes Marine Corps and Naval Reserve.
* Based on total hours flown; miles flown computed from estimated speeds of various types

of airplanes used.
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Monthly Air Transport Operations
Air Lines of the United States
Miles Miles Passcenger Mail Express
1934 Scheduled Fiown | Passengers Miles (Pounds) (Pounds)
January........ 4,054,080 | 3,627,214 2,001 12,071,534 680,912 174,123
February....... 3.535.142 | 3,127,726 | 33,435 12,086,176 450.659 158,358
a\lar_ch ......... 2,900,407 | 2,491,868 | 20,458 11,403,774 35,002 202,092
April...o..L 2,755,003 | 2,613,473 | 36,708 14,441,670 34,785 215,032
May........... 2,882,028 | 2,005,235 41,847 17,362.562 321,400 222,745
June......o.L 3,798,516 | 3,606,377 | 47,757 19,706,032 568,656 257.407
July........... 4.326,561 4220,353 50,413 20,256,814 724,773 233,046
August. . ...... 4,267,061 | 4,159,708 | 56,010 23.672,974 786,541 300,060
September. .. .. 4,082,737 | 3,702,071 | 40,061 20,800,560 756,874 203.888
October........ 4,580,080 | 4.448,058 | 69.540 24,342,551 049,273 305,737
November...... 4,309,001 | 3,849,601 47,081 20,265,840 874,595 282,680
December...... 4,350,789 | 3,680,045 | 42,427 18,796,020 070,002 300,383
Total...... 45,941,404 142,622,619 | 537,637 |217,006.507 | 7,155,281 2,046,460
1035
January........ 4.475.122 | 3,604,054 | 36,340 16,263,365 859,029 266,105
February....... 4,205,204 | 3,608,342 2,878 19,300,737 881,100 263,271
March......... 4,744,115 | 4,493,058 | 63.705 28,483,705 | 1,048,203 329,762
April........ .. 4.838,274 | 4,548,780 | 70,500 30,243.090 | 1,044,038 357.424
May........... 5,347,312 | 5,066,224 | 72,267 30,455.455 | 1,127,725 407,230
June....ooolL 5,407,403 | 5,201,473 | 81,559 | 35,205,844 | 1,119,848 487,537
July........... 5,072.260 | 5,952,646 | 02,748 38,067.860 | 1,187,020 456,200
August........ 6,143.560 | 6,010.315 97,715 40,133,601 | 1,245,920 551,886
September. . ... 5,879,740 | 5,677,013 84.326 36,023,038 | 1,186,415 560,361
October........ 5,304,242 | 5,628,771 78,846 33,030,788 | 1.312,023 624,062
November...... 5,314,227 | 4,603,256 | 50,048 25,160,343 | 1,101,087 504,925
December...... 5,444,682 | 4,000,072 | 63,010 27,832,209 | 1,334,726 889,229
Total...... 63,576,240 39,534,013 | 908.185(1)|360,267.931 |13,538,952(2)| 6,162,056(3)

(1) Includes 65,126 passengers, which are not included in above data by months,
(2) Corrected totals not corrected in chart.

(3) Tncludes 462,975 pounds, which are not included in above data by months.
This additional data was obtained from annual reports.

REVIEW OF ANNUAL MILITARY AND COMMERCIAL

Year
1925

1926
1927

1928
1929
1930

1931
1932
1933
1934
1935

PRODUCTION IN THE UNITED STATES

Calendar Years

Airplane Production

Units

Military

Value

$ 5,174,025
6,154,708
7,528,383
19,066,379
10,832,544
10,723.720
12,971,028
10,389,316
9,784,643

Commercial
Units Value
268 $ 1,499,634
604 2,716,319
1,565 6,976,616
3,542 17,194,298
5,357 33,624,756
1,937 10,746,042
1,582 6,655,738
549 2,337,899
591 6,180,900
772 9,957,602
1,109 10,410,334
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Airplane Engine Production

Military Commercial

Year Units Value Units Value

1929 .ttt 1,861 8,600,530 5,517 17,895,300
1930 tiuiiiiiicr e, 1,841 10,823,423 1,925 6,255,493
1931 L Liiiiiiiiieite e 1,800 10,417,718 1,976 4,148,131
1932 iiir i i i, 1,085 6,370,678 813 2,898,371
1933 ittt e, . 860 4,986,181 1,120 4,724,441
1934 it ee i 688 5,162,710 2,048 10,270,500
1935 ittt i aeae 991 6,180,311 1,974 6,511,298

(1) This total does not include an indeterminate number of Liberty and OX engines that
were reconditioned and put into service.

* Liberty and OX war surplus used.

MONTHLY PRODUCTION AND SALES STATISTICS

Military and Salable Commercial Aircraft

PRODUCTION
1034 1035
Military Commercial Military Commercial
Unils Value Units Value Units Value Unils Value

January....| 63 | Sr.124,727 19 | $ 31,437 30 S1,011,887 37 S 634,084
February ...] 31 607,512 14 168,534 22 885,273 45 610,865
March...... 30 458,005 48 386,680 47 1,462,488 8o 1,106,352
April....... 14 221,617 40 350,826 26 062,150 83 1,020,007
May....... 53 740,282 03 631,025 8 275,885 102 1,114,801
June....... 50 780,454 | 89 | 1,102,215 24 273,004 03 783,062
July........ 48 066,716 03 1,256,300 21 177,875 105 850,127
August..... 23 515,605 | 116 1,420,534 37 524,640 117 744,700
September ..| 24 447,355 95 1,016,748 26 626,360 101 523,825
October..... 34 047,460 64 1,175,829 22 402,040 130 561,763
November ..| 47 | 1,445,674 | so | 1,197,787 | 36 1,365,321 or 069,812
December...} 20 581,003 5T 1,212,778 45 050,320 65 641,706

Total..... 437 | $8,836,500 | 772 | $9,957,602 | 450%| $11,418,382%| 1,100%| $10,410,334%

DELIVERIES

January....| 62 | $1,110,727 29 | § 105,195 30 81,011,887 31 $ 617,662
February ...| 32 617,512 14 165,711 21 867,273 56 773,618
March...... 30 458,005 | 49 375,828 | 47 1,462,488 8o 1,111,682
April....... 14 221,617 36 324,281 24 862,150 86 1,034,380
May....... 53 740,282 91 635,045 8 275,885 07 1,100,659
June....... 50 780,454 84 1,067,130 31 332,504 02 786,002
July........ 48 066,716 07 1,278,887 21 174,544 107 841,618
August.....| 23 515,605 | 119 1,448,177 37 518,207 115 720,220
September ..| 24 447,355 96 1,031,732 26 626,360 08 502,051
October..... 32 036,469 63 1,183,561 22 402,049 120 408,307
November..| 46 | 1,430,674 | 49 463,107 | 36 1,365,321 95 995.971
December...| 20 581,003 48 1,203,255 41 887,455 69 680,744

Total..... 434 | $8,824,500 | 775 | $9,281,009 | 344 | $8,876,303 (1,046 | $9,669,814

All values represent planes less engines.

* Production totals include additional data reported on an annual basis and not included
in the monthly figures, as follows: Military, 115 units valued at $2,402,040; Commercial, 60
units, valued at $839,321.




PRODUCTION AND DELIVERIE

Commercial and Military

S OF SALABLE AIRCRAFT IN THE UNITED STATES

Production—1934 Deliveries—1034 Production—19035 Deliteries—1935

Type Places Units Value Units Value Unils Value Unils Value
Biplanes 1 O | eeeneienes 0 | aiiiiieees o | el O | eeeeenenes
2 103 $441,858 106 $445,433 40 $138,608 40 $138,668
Open Cockpit.....ooeves 3 26 07,145 24 01,783 50 201,383 54 205,384
Up 27 126,405 33 155,505 o | ... o | ceeiiiieen
Sub-total, s evervnenerena|oeneseons 156 £665,408 103 $602,813 00 $340,051 0.4 $344,052
Cabin Single-Engine. . ... All 112 480,050 105 448,005 160 939,725 153 049,207
Cabin Multi-Engine. . ..... All 16 885,000 16 885,000 o | iiieeiaen 0 | iiiiieiees
Total Biplanes|,........ 284 $2,031,358 284 $2,025,008 250 $1,279.770 247 $1,293,259
Monoplanes 1 1 825 2 1,525 1 4,270 O | sieieiians
2 62 162,015 67 173,345 b1 125,935 62 132,852
Open Cockpit........... 3 o R le] fereeceiea [>T AR O | eeveerenes
Up T 0 | eeeieiia.n O b aiiiiiian o | ...l
Sub-total. . ovseeenerernrfrrerrenns 63 $162,840 69 $174,870 62 $130,205 62 $:32,852
1 1 17,000 L 17,000 17 47,425 18 53,100
2 134 380,455 135 381,440 436 547,942 433 571,887
3 60 180,028 57 183,335 73 237,370 72 230,380
Cabin Single-Engine. . ... 4 03 246,218 05 255,755 79 282,749 82 201,010
5 3 48,700 2 32,750 2 33,900 2 33,900
0 12 192,654 16 237,351 4 87,450 3 74,950
7 2 62,532 3 74.532 o e O | eeeess
8 and Up 28 1,211,208 28 1,211,208 8 310,307 9 333,057
Sub-total, . . .eveieennfeeen 333 $2,347,795 337 §2,303,377 619 $1,553,143 610 $1,594,284
Cabin Multi-Engine. ...... All 77 4,827,874 66 4,085,374 111 5,023,003 111 5,064,533
Total Monoplanes |......... 473 $7,338,500 472 $6,053,021 702 $7,600,351 702 $7.691,609
Seaplanes.............c..e All 6 408,078 7 410,873 3 485,773 3 485,773
Amphibions............... All 8 167,007 0 167,257 4 109,113 4 100,113
Autogiros......vviiiiina | aennn 1 11,750 3 24,250 O | eiesieces -
Sub-total...... ..o feren s 15 $587,735 19 8602,380 7 $084,886 7 £68.4,886
Commercial Total.........0.....oeen 772 $9,057,002 775 $0,281,000 1,100% $10,410,334% | 1,040 80,660,814
Military Total. ........oooifeeevee... 437 $8,836,500 434 88,824,500 450" | S11,418,382%% 344 $8,876,303
; Grand Total f......... 1,200 818,704,111 1,200 818,100,418 1,508 821,828,716 1,300 $18,546,117

All values represent planes Jess engines.
#* Includes 6o units valued at $839,321, 0

ery totals,

*k Tncludes 115 units valued at $2,402,040, obt

btained from annual production reports, v

ained from annual production reports, which

vhich are not included in above breakdown by types, nor in deliv-

are not included in delivery totals.
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MONTHLY PRODUCTION AND SALES STATISTICS

Military and Commercial Aircraft Engines

PRODUCTION
1934 1935
Military Commercial Military Commercial
Units Value Units Value Units Value Units Value

January....| 46 $ 314,820 108| § 431,601 15 S 142,500 117 $ 441,005
February ...| 38 220,140 188 928,016 21 187,650 114 510,020
March...... 41 350,700 191 1,133,758 32 206,350 141 437,248
April....... 26 236,900 164 855,000 72 542,250 119 322,010
May....... 65 452,800 150 586,825 89 614,500 164 470,615
June....... 124 887,900 206 847,498 75 524,150 177 609,620
July........ 64 390,700 [ 203 1,054,015 | 98 589,500 | 183 589,574
August..... 61 421,250 226| 1,148,058 08 498,650 200 820.575
September ..[ 52 361,700 164 787,475 45 262,511 142 330,175
QOctober..... 55 466,500 178 003,765 99 054,423 166 603,643
November ..| 30 240,000 172| 1,045,005 | 127 734,270 134 427,654
December...| 86 810,300 08 547,705 | 150 842,240 130 348,876

Total..... 688 | $5,162,710 | 2,048|810,270,500 | 991*| $6,180,311%| 1,074%| $6,511,298%

DELIVERIES

January....! 46! $314,820 | 100] $ 394,441 15 $ 142,500 | 117 $ 439,365
February ...| 38 220,140 182 038,201 21 187,050 118 530,720
March...... 41 350,700 183] 1,060,608 33 220,350 153 562,023
April....... 26 236,900 169 885,124 72 542,250 133 410,760
May....... 6s 452,800 | 178 755,375 | 9o 634,500 | 174 517,585
June....... 124 887,000 189 753,023 75 524,150 208 664,003
July........ 64 300,700 221 1,112,190 08 589,500 178 502,150
August. . ... (63 421,250 1908| 1,040,623 08 498,650 203 816,805
September ..| 52 361,700 157 817,225 45 271,693 153 394,304
October..... 55 466,500 157 830,815 | 100 676,323 204 656,282
November ..| 30 240,000 118 625,570 | 127 752,073 140 500,508
December...] 8s 805,800 87 404,355 | 150 860,719 105 307,004

Total..... 687 | $5,158,210 | 1,039/ $0,716,730 | 894 | $5,006,358 1,886 | $6,397,751

* Production totals include additional data reported on an annual basis, and not included
in the monthly figures, as follows: Military—r1o0 units valued at $381,308; Commercial, 148

units valued at $584,623.

SUMMARY OF SPARE PART SALES

Aircraft

Military Commercial Miscellaneous Total
1030..ernrenneenn $4,108,167 83,442,573 $475,002 88,025,742

4,627,504 1,912,481 499,857 7,039,032

3,701,838 074,439 348,770 5,025,047

3,127,255 945,330 140,340 4,212,031

2,168,856 1,540,504 436,425 4,145,845

2,857,201 2,000,176 755,608 5,703,075




PRODUCTION AND DELIVERIES OF AIRPLANE ENGINES IN THE UNITED STATES

Commercial and Military

Commercial Production—1934 Deliveries—1034 Commercial Production—1935 Deliveries—1035
Horsepower Unils Value Units Value Horsepower Units Value Unils Value
Under 75......v... 09 260,735 98 $60.060 | Under7s......... 405 $210,364 402 $221,850

76125, 00 129 164,775 111 150,875 76125, ... 0nnien 244 279,284 231 270,334
I26-175. ceveunenn 134 103,155 127 186,105 126-175. .00 vuennn 07 133.470 87 118,070
176225, . 0cun e 317 690,249 308 662,754 176225, ... o0 171 332,351 158 205,523
226-300. . cnuincnn 64 209,986 63 208,430 226300, ... ..nn. 200 482,158 229 540,500
301—400..... R 8o 337,400 61 258,000 | 301-400.......... 50 238,785 82 348,405
40I-500.....cusees 05 334,500 77 304,700 401=500. ... vouro- 08 435,100 00 434,700
501-600........ e 100 505,700 70 453,000 | s01-600.......... 150 912,600 181 1,000,040
Gor-Up.....ccuun. 1,060 7,684,000 1,015 7.342,800 | 6or-700.......... 20 103,260 35 228,650

: qo1~-Up.......... 376 2,703,213 380 2,830,083
Commercial Totals| 2,048 $10,270,500 1,939 $0.716,730 Totals.........| 1,074% $6,511,208% | 1,886 $6,397,751
Military Militury
Horsepower Horsepower
1261785, c0uuinenss [ I N o | .o 76-125...000vens 11 $16,755 12 $17,515
176-225. .00 henen 10 $35,000 10 $35,000 1260175, v ievnn e 3 7,900 3 7,830
226300, .0 vuenns 15 45,000 15 45,000 176225, . .00 enn 4] 17,400 [¢ 17,400
301400, . .cvennnnn 10 42,000 10 42,000 226~300. ., ... 106 248,123 100 314,770
401500, . \eevrruns 71 322,200 71 322,200 | 301-400.......... 24 100,435 24 100,435
501600, ..., ..n 21 08.000 20 03,500 40I~500. .. ovvnnn 4 16,750 4 16,750
6or-Up......... . 561 4,620,510 561 4,020,510 | s01-600.......... 169 788,050 169 788,050
601~700, ., .uevn . 168 1,401,200 170 1,501,200
7o1-Up.......... 400 3,142,300 400 3,142,300
Military Totals . . 688 $5,162,710 687 85,158,210 Totals......... 1975} b $6,180,311%*|  8uy4 £5,000,358
GRAND TOTAL....| 2,736 $15,433.210 2,626 GranD ToTAL . .| 2,005 $12,601,600 2,780 812,304,100

$14,874.940

* Includes 148 units valued at $584,623, obtained from annual production reports, which arc not included in above breakdown by horsepower, nor in

delivery total.

*t Tncludes 1oo units valued at $381,308, obtained from annual production reports, which are not included in

delivery total.

above hreakdown by horsepower, nor in

SHINDIA ANV SI1OVI DNIATA
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UNITED STATES AERONAUTIC EXPORTS
Compiled by U. S. Burcau of Foreign and Domestic Commerce

Total Value for Calendar Years

1935 1934
Country of Destination Value Value

ChiNa  siiivererenrsennerrrenocnsensesanns $ 2,522,538 $ 3,778,262
Netherlands .vvveevvnrneeccaonn e 1,821,729 410,431
RUSSIZ v vvrvirennrnirnnncncnonneeoennanns 1,020,518 3,276,490
TAPATL v oo e 950,101 320,562
Brazil . J 931,073 528,668
Italy .coeveennnn.. s 789,826 107,245
MeXiCoO vevrineienenvanecnns Ve 639,589 598,133
United Kingdom .....coeevuieceeecenceannns 460,445 137,361
Siam v.ceveieniiannn PN 454,862 522,745
POrU oo 408,046 1,018,426
Argentina  ....e..ee.teneiantecencaneaa 401,951 519,961
Canada  c.eeerereccantsnatiientioerann. . 399,318 188,928
Netherland India c.eveevnnees eieeseea. 375,758 19,028
Switzerland ..e.cicccrecrietrertioirteaa.. 326,738 259,063
Poland and Danzig ....eceeeeeceeionsass. 316,876 172,904
Colombia  +uvsssesevensnnnnes L 296,915 1,615,778
Spain  eevnernn. i, 251,266 14,382
Chile ceveernnnerneensecnseossncannonnaas 245,677 45,214
Germany ......eoec-oenoesnsiosasesuceans 195,464 1,761,607
FrancCe seeveeseeseesssessacnarossenna. .. 155,321 196,935
Sweden ...eeierseceaeiaerenenas [ 154,161 262,085
Cuba eeevvernneenennans itersenenansaas 113,334 13,898
Turkey «vvuvens et et eseee ettt arena 112,532 327,142
Rumania s.veevrviineinencenoecenaninnnns 105,254 101,092
Panama  c...c.iieiiiiiesiieiiiiiaaneaaes 93,601 145,967
Trinidad and Tobago ....cvevevencen. .. 76,302 27,104
Hong Kong ........ 68,543 64,248
Philippine Islands P 67,908 47,135
Australia ...oiivieiiiiiiniiiiieienena, 66,571 105,447
Netherland West Indies soeveverireincnnns 50,145 76,497
EQYPt eeiiiceiininnnaanonannonns eeeias 47,139 5,384
Ecuador sevieeveceeseccsoosarosaionoenna 45,626 = cireerenan
Union of South Africa ......ceeieenannn 43,382 58,238
Belgium +.evieennvecrsercnnonaccenions, 39,478 37,517
Guatemala ..iverrenennsanncnennn T, 38,185 37,140
Czechoslovakia «ivieecveiveassncannasacnas 25,611 55,735
Nicaragua ......veeeeveesocorasoses P 24,336 7,660
Bolivia +veevrenireranens eeereeee [P 23,174 303,609
Honduras .....covuun. besasecsenicennens . 21,306 36,694
CoSta RICA vnvuvnnrmenenssesnuosensscaes, 19,944 14,091
El Salvador ..vveeeesesenocceacensians I 15,520 11,624
YUugoslavia seeevveeercenrenneaeiossenaen. 13,171 16,468
Portugal ....i.iiviertcaecnriiancanonnaan 11,776 56,797
Finland ....o..iivevnrinerenrnorenensasnn 11,069 25,888
Liberia vuveevevnnseeeonrocrenrosonaanain 9,398  iiiiienen
Venezuela  .vieeriivueivorernrosneonanan 8,358 13,559
NOIWAY  cviivivnnvrnenenoosnnoncsosesanns 8,196 22,797
Haiti ....o...... et 7,343 4528
British Malaya ... . 7,069 1,157
British India .......cc.... .. 6,088 25
British East Africa ......oceeeeenonennnas. 5,280 6,173
Iran ...... PP E et st it arsiaranaecaeaan: 4,351 Loiieee...
Other Pritish W. Indies ......ccovuunn.. 4,308 873
Dominican Republic ..evevevereereeanne.. 3,309 13,926
Latvia ......... [N ereeaeiena 2,883  iieeeeaas
Austria ...iiiiiiiiieiiacneenes cereeraeen 2,441 74,844
British Guiana ......eveveecnoseconesenns 1,919 100
Lithuania ........ccveuuene eeeesenieaaen 1,330 5,205
British Honduras ....coeeevecenccereneces 1,212 eeaaaneas
Bulgaria ...iiiiieiiiiiiiaiiiieniiiia 942 200
New Zealand ..o.eevveeevecrocsccoceanss 788 4,449
Kwantung .....coveiiiiinneenaen. [P 728 2,143
French Guiana ......ccccveeiieenoennnnns 398 36
Saudi Arabia ....veeeeeinceecirienieiaaan 363 21,106
Gibraltar ......v.eeveeveeescccoconaocanas 310 ceenanes e
Morocco .. . 304 6,330
Uruguay .ovo.vvviciirenioncnenns .. 281 23,094

1933

Value
$ 1,762,247
319,803
380,222
338,908
1,459,745
21,003
297,058
84,913
108,714
364,141
677,437

21,164
10,876
14,781

259,840
80,189
11,692
65,078
15,171
25,304

4.482
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1935 1934 1933

Country of Destination Value Value Value
Jamaica ...... .. .. 276 330 429
Barbados c...iiiiiiiiiiiieiiiecnaiaeesee.s 235 LLiiil... [
French West Indies ..voveencnernenceaaen eeeenes .. [
Surinam  .....ee00nn. teeseseenresnsanesas 232 L....... L. 198
Greece  .iu.verr.iveiennenons cesesesesan 50 63
Newfoundland & Labrador ...... 3 N
Insh Free State ............. 15,195 L.......L.
1aQ ...... eeesenn 1,054 63
Other Asia ....vvvvnneennnns . 1,035 826
Denmark ....iiiiiiiiiieiinnananenas . 238 100
Mozambique .......c0iiinninnnn 64 1,697
Bermudas ............c000nnnne . 40 ceeiecenne
Palestine .......... [ teeesesesenaaee 22 Cerreseaes
Hungary ..coiieiiviiiinnneonnnes 14 ...
Virgin Islands .............. . 8 560
Greenland ...... 30,000
Paraguay 2,111
French Ocea 149
22 T T 50
Totals ..uo...... e aaaaaaa, ,330, $17,548,181 $ 9,155,382

Airplanes, Seaplanes and Amphibions

Country of 1935 oL 1934 .
Destination Uniis Value Units Value Units
China v.ceveeenennnnn . 81 $1,645,062 132 $3,236,742 74
Netherlands ........... 26 1,381,816 2 66.683 2
Brazil .......... cees 77 538,598 28 193,345 73
Mexico «.iviiiinnannn.. 22 521,799 46 498,312 49
Siam  ....liiiieieenn.. 12 319,200 24 498,678 ee
Japan .......... chenias 4 242,161 6 160,228 6
Switzerland ........... 4 233,737 3 214,158 ves
SPAIN ceiiiiiaiiiaanaa. 4 200,345 4 6,267 1
Poland & Danzig ...... 3 193,684 crescanne
Russia «.vveienennoin.. 2 179,719 ceeveacas
Chile ........ [P .. 8 165,667 1 1,650 2
Peru ........ 2 150,000 19 714,480 16
Canada ..... .. 8 104,928 S 26,921 2
Argentina ............. 13 87,412 9 134,448 38
United Kingdom ...... 14 82,507 4 76,296 1
Colombia ............. . 4 81,000 78 1,064,633 30
Cuba ...... ereteasanes 2 80,000 R
Germany .............. 1 72,179 8 337,110 1
Netherland W. Indies .. 1 50,000 1 70,000 3
Turkey «.oovvennnnaaa.. 1 43,000 18 93,189 ves
Ecuador .............. 5 42,900 e Cheenan 1
Guatemala ............. 3 31,500 S 26,860 2
France .....c.o.ivenn... 1 30,000 3 102,567 1
Union of South Africa . 5 25,228 5 33,391 3
Nicaragua ............ 4 21,000 2 6,000 4
Hong Kong ........... 4 16,782 12 41,298 36
Phxhppme Islands ceees 3 15,575 S 25,128 6
...... cetrieieenas 3 14,552 1 3,355
Costa Rica ............ 4 13,150 2 8,000 3
Yugoslavia ....... [ | 9,500
Liberia ................ 1 7,000 sesaeeses
British Malaya ........ 1 7,000 1 1,100 e
Panama ....... 3 6,055 5 31,200 9
British India 1 5,939 e P .es
Egypt ...... 1 5,800 1 3,758 2
Belgium ... 1 5,325 1 6,010 ve
Honduras 1 5,000 4 15,000 12
Norway 1 2,000 3 10,594 ..
Netherland India .. .... 1 1,140 cer eeaaees .
Barbados .............. 1 235 cie erennes .
Bolivia vieiiviinnnnanns . cressnenn 9 180, 469 7
Rumania ............ e ae 22 83450 .
Austria  ciiiiiiiieiiies 00 e veves 1 74,579 .
Sweden ..........i0in. . cereveenn 2 70,500 e
Portugal ............00 00 eesn 6 37,995 5
Australia (viveviva... PR [P 1 20,410 ..

33
Value
$1,456,580
12,042
1,104,531
249,467

.........

" 146,363
75400
s

21 600
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Country of 1935 1934 1933
Destination Units Value Units Value Units Value
Arabia ... .0 0 ie0ne. 1 19,000 cee eereaenan
Uruguay ...ceeevecenesns 2 16,080 Cer eeeeaaens
Irish Free State ....... .. 1 14,950 cee heaaeanas
Dominican Republic .... .. 1 11,000 1 16,000
MOrocCo civveeeonnnnnns .. 1 6,330 fee e
British East Africa N 1 5,241 e e
El Salvador ........... .. 1 5,000 4 59,641
New Zealand .......... .. 1 3,479 1 5.833
Czechoslovakia ......... .. 2 2,600 et e
Greenland ...cievnnenns .. e e eaeean 1 30,000

Totals +.vvvnrvnn.. 334 $6 638,515 490 $8,258,484 396 $5,389.739
Aircraft Engines
Country of 1935 1934 1933
Destination Units Value Units Value Units alue
TAly  eenerenaeinnnns 63 $ 549,310 12§ 68,439 2§ 12,986
United Kingdom ...... 48 277,905 e eeeeen.. 1 9.000
China .....vcvvvuvenn. 80 264,693 14 79,137 13 70,084
Brazil ......c00vienn, 42 149,926 42 191,201 8 22,395
Japan ......iiiiian., 25 141,339 S 36,161 2 1,800
Netherlands .......... 22 131,339 34 137,859 40 221,750
Argenting .........e.. 27 124,752 32 219,163 17 57.869
RUSSIA  wvnnonnnnrnnns 21 120,183 405 1,650,591 2,576 255,400
Sweden .......c...0.0. 11 78,745 21 134,550 4 25,200
MexiCO .vwrnvnnonnn. 34 69,565 53 58.913 21 27,546
Trinidad & Tobago, ... 24 64,000 11 21,551 12 31,282
Germany .. 7 55,349 213 1,166,774 48 200,446
Canada .. 46 54,491 6 11,440 12 8,255
Peru .oeveniniiinins 10 49065 13 78,732 3 14,198
Switzerland 6 38.495 4 23,662 Cee e
SgYPt e 8 34,784 1 1,500 e
(l\:lethcrland India ...... 86 53.362 e e e i,
olombia ............. ,847 18 2
Poland & Danzig ..... 4 29,690 24 %gg'g?g 2-(3) 1?;';33
Hong Kong ....e-veve 5 24,560 e 2 3,000
SPAIN  wvrrrnnennannn. 5 24169 5 5160 1 2,097
Panama 14 20,945 17 35,927 20 37,800
Australia 16 18,015 9 12,965 9 31,103
Czechoslovakia 2 16,540 8 46,835 .. )
Turkey 3 10,433 8 45,600
Chile vivrverenrnnnan. 2 8,300 1 6.277
France .............. 1 6,969 2 11,200
Haiti o.oovunn.... e 1 5,000 e
Venezuela .....cveunns 2 4,095 4 .
Cuba .....vvvinenn.nn 2 4,000 2 1:;’55(())8 20
Philippine Islands 1 3,500 1 2.819 3
Costa Ricit w.vveoeens 3 3,300 3 4,264 1
Union of South Africa 2 3,245 1 6.822
El Salvador .......... 2 1,750 1 6,277
Guatemala 2 1,600 5 5,017 1
Other Br. W. Indies 1 1,600 1 '300 3
Honduras ............ 2 1,500 10 6,243 6
Portugal .....cccuue.. 1 1,15 .00 L)) o
]I}Sritxsh Honduras ..... 2 394 ,,,,,,,,,
olivia vuvirnnnnsnnnes 1 30 5
}31‘1;15}1 Guiana ........ 1 748 ces 36'878 "
‘inland .L...ieienl.es 1 410 2 3,55
Morocco ..eennnn.. 1 304 e e ; 5 0
Nicaragua 1 225 1 175 1
Latvia 2 190 e eiieenaen
Siam ...... . ese csacess . 3 21,620 15
Yugoslavia ces masesees 1 9:500 ..
Netherland W. Indies .. cvnena . 2 6,440 ..
Uruguay ..viveienennn coe ineenennn 1 5,750 .
Norway ...... ceeneons e erraerass 2 1,'760 ..
Rumania ........... e aes resesenas 2 881 ..
New Zealand ......... Ceseaea. 1 310
Kwantung ............ 1 300
Dominican Repubhc e . tr hetiieans 3
Arabia ............ L I T T 1
Mozambique .,........ e emsesnive dee ieiana.s 1

Totals .......... 568 $2,459,317 1,0(; $4,383,101 2,901 $1,430,787
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Parachutes and Parts

1935 1934 V19l33
ue
Country of Destination s 9 ’:;(I)“c N V‘ilsuoe s 0910
fi;xgé;:::ga..........“..:.::: 18307 4,000 1;,'102
Turkey -.. OO 28,253 3417
SPAIN t i iiireresetrecanaersnoncsanssnnmrnes®
Hong Kong ..ccvieinenninaennnnsasomrnmonss
Portugal ....... R

C

British East Africa ........coc.acvcaner-nens
Poland and Danzig .....occvverniveoncareneanes
Bulgaria ... i e iiiiiieiiiiaierasssaesamaret
United Kingdom ..........civineenoonraceonee
Russia ........ R L A R
VenezuClR v i.iveenn nevennssearsrnsansasarsanss
Switzerland .. iiiiiiieiiiii i eas e
Canada ciieeiiiieiaii i s a ety
Philippine Islands ........iviiaenncnraaconenees
T It cevveininnvocrnocanaaossnanaoaanmansonsses
Brazil .......... P R R A
Colombia ........ Ceteieras e anasanan

Pertl civivieiiiianariietnnranairanceonsn .
Netherlands o.vveivenineieivernnonnsesomeses
Yugoslavia coevennrirennnerinrsacssas asnsannre
Arabia  .i.iinei it ittt s
Other Asia ..oiioviiiiiiiviieienaannranenesse

Trinidad and Tobago
Panama ...iieeieeiiieianns

Totals ciuinicnnn vnniraniarnanrase e,

Aircraft Parts and Accessories (Except Tires)

1935 1934 1933
Country of Destination Value Value Value
RUSSIZ  cvvenriveesnunuranncosarsonnsnnans $ 720,301 $1,625,899 $ 124,822
Chinad  .eeeeerinnninnennnsnsannsascnnnn-ns 609,771 461,833 229,983
Japan ceii i i e e 563,535 124,173 275,758
Netherland India ....viiienvrennnan vonvas 340,256 11,556 50,802
Netherlands ...ocviiiiiiiiirivrennrnnares 308,574 204,535 86,011
Brazil ceeeeeuriernnevereinacnecenosssonas 242,549 120,015 316,767
Canadad seeeseine.sne.anonassoensrsnasnsn 239,670 150,567 45,532
Jtaly ceensnnescaancnnraraneirranan anaons 225,964 35,451 8,017
Peru e 208,981 223,634 157,712
Colombia nnnn... o ereeinieereesaaans 186,068 441,403 171,260
Argentind  .....cceienenees R 171,480 162,350 188,504
SIAM seevesncrinvennensroeanns . 132,662 2,447 6,519
France ...c.i.iuiiiiiiiiinianaseraons . 118,352 83,168 11,037
United Kingdom ....... T eieaaen 99,673 61,065 46,392
Poland and Danzig .....vevaeeccnnsinsees 92,952 69,186 34,731
R 2 L « W P 75,416 56,783 20,417
Chile .iccevann. B T R 71,710 37,287 9,284
Germany .ee.e.-. PR e 67,936 257,723 144,644
Panama ceeeseesccaosnsnssinisonnes PR 66,601 78,840 48,343
Switzerland .. ..iiveiiiiiiaenanr e 54,231 21,243 2,669
Turkey ........ T 48,796 160,100 8,081
Plnllppme Tslands e eevareusasessestancons 48,679 19,188 10,503
Australia 48,556 72,072 12,522
Mexico 48,225 40,824 19,845
Belgium . 34,153 31,207 37,588
Cuba .evvniiiinnns 27,534 11, '398 14, 1207
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1935 1934 1933

Country of Destination Value Value Value
Bolivia eeresen secssnan eismacecasasanenas 22,244 84,362 63,054
Hong IKOME <vveveeernermmununnnannnennss 20,505 18,630 6,607
Spain  s.eeeraa.. e teete e e i, 17,859 2,955 1,137
Union of South Africa ........ccvveeennnn 14,909 18,015 407
Honduras eseeeeesetesseaniaseeneoroncasana 14,806 15,451 7,443
El Salvador s.oveee.irniecneensosncennnaanns 13,770 347 3,337
Trinidad and Tobago .......c.cveveiv.nn.n. 12,302 5,553 2,564
Finland ........ eeeseieaeaeatea e sa 10,659 22,338 4,482
Czechoslovakia ........coveiiiiienvann..., 9,071 6,300 10,876
Rumania 8,774 16,611 23,816
Egypt e i e e 6,555 136 236
Portugal ....ciiiiriitintiatnian e 6,371 4,285 ...,
Norway ..... . 6,196 10,443 4,620
Guatemala 5,085 5,263 7,664
D o < R 4,351 iieiee eeeans
Venezuela 3,963 2,059 6,748
Yugoslavia 3,671 5,868  ......
British East Africa ...ceeeeiivnnninna.,as 3,534 932 510
Costa Rica +.eivneeeaa... heeeen e 3,494 1,827 892
Dominican Republic ...vv.vveivieeiunnnn.. 3,309 2,926 3,907
NiCATAZUAR cvesesvnceosssosoartonononennnns 3,111 1,485 506
Ecuador seceroacerninoieionnnanseononnan, 2,726 eeeaen 3,771
Other British W. Indies .............. ..., 2,708 573 982
Austria ...00-...n e 2,441 265 83
Latvia .....veeas r e r s aea e 2,693 ceeens eeens
Liberia s.vcveveees et 2,398 ... aaalas
Haitl eueerecenersvscessseensesnoinannnens 2,336 4,528 1,392
LithuaniZ e.oeeseseacecoceonononcn nnasan, 1,330 5,205 490
British Guiana v.eveveeiieeveneenniennnnn. 1,171 100 71
New Zealand .. veres . . 788 660 1,043
Kwantung . 728 1,843 3,965
Bulgaria v.ieveecesrenrisaosrosaiatase.n.u. 484 200 1,140
French Guiana ...evveniienrnrnnecra e nnn 398 36 164
Saudi Arabia ...ttt e 363 589 ...
Gibraltar ...t e i e e 310 eeeeen e
UTUBUAY sevsocosons vsucoasens arsionness 281 1,264 70
JAmMAICa «eecvorecnnnnenanss o tiananina.s 276 330 429
French West Indies ..c.ovvvivinnererinnnn, 235 Lieeee e
SUMIMAIN v v eevveersosraoneeaotenrartaonenss 232 ... 198
British Honduras «o.eeee.vivereartocannsnas 218 aeeeee e
GIeeCE svvevuvvn vvoarnnaie. e e 179 50 65
Netherland West Indies cvevenuieneveaeena, 145 57 134
British India +ievrvnervvrinecnaann.vun 129 25 L.
Pritish Malaya «.eecevveoeioncnsarnnconsnn, 69 57 75
Newfoundland & Labrador ................. 8 K
Jrag ..ceceenns eiees 1,054 63
Albania ........ 517 ...
Other Asia ....... 410 826
Irish Free State 245 ...
Denmark .oceeecveneronennens 238 100
Mozambique «..cvveenesuereve.o- 64 1,247
Bermudas ..vie.eeeinereneieniiraacaons 40 ...
Palestine +.vueenasivecvetannsses noosnnans 22 ...
HUNZATY vriicvveeosssarseossoerannaanannss 14 ...
Virgin Islands 8 560
French Oceania ......iccviireneiansnneies  tivenn aeeeas 149
SYIA veuneereineecan nesos.osreannssornss  sesses  asesaes 50
ParafUuay ocuveeerecveeecarssensnssoaoronee  aeeses  eee.es 11
Totals ..vvriinenrnneinninesianenns. $5.069,810 $4,808,130 $2,247,834
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AERONAUTICAL PURCHASES BY MILITARY SERVICES

Fiscal Year 1935
The following is a compilation of major purchases and deliveries of aircraft and engines by

the United States Army and Navy aviation services during the fiscal year 1935, prepared with

the aid of the Army Air Corps and the Bureau of Aeronautics of the Navy Department.

ARMY AIR CORPS HEAVIER-THAN-AIR AERONAUTICAL CONTRACTS
Conlract No. Conliraclor Quantity Type

W 535 ac-7220 Consolidated Aircraft Corp., San Diego, Calif.... *s1 P-30A Airplanes
W s35 ac-7326 The Northrop Corp., Inglewood, Calif........... *r11 A-17 Airplanes

W 535 ac-7342
W 535 2c-7348

Douglas Aircraft Co., Inc,, Santa Monica, Calif. . 71
Seversky Aircraft Corp., New York, N. Y. 30

0-46 Airplanes
BT-8 Airplanes

W 535 ac-7618 Boeing Aircraft Company, Seattle, Wash,....... b4 XB-15 Airplane
W 535 ac-7670  Kellett Autogiro Corporation, Philadelphia, Pa... 1 YG-1 Autogiro
W 535 ac-7711  Pitcairn Autogiro Company, Willow Grove, Pa... be PA-33 Autogiro

262 Complete Airplanes

2 Skeleton Airplanes
2 Autogiros

* Includes 1 skeleton airplane for static test purposes.

AIRPLANES DELIVERED TO ARMY AIR CORPS

Type Conltractor Quantity

Pursuit

P-26A........... Boeing Airplane Co., Seattle, Wash....................ooiiiie 2

P26B........... Boeing Airplane Co., Seattle, Wash.. ............oooviiiaas 2

P-2g..0eiiioa. Boeing Airplane Co., Seattle, Wash.. .. ...........coooiiuins 1

P-20A.....cuunnn Boeing Airplane Co., Seattle, Wash...................iiiane. be

P-29B........... Boeing Airplane Co., Seattle, Wash................c..ieiinn. 1
Bombardment

B-12A........... Glenn L. Martin Co., Baltimore, Md.......ccovovriiiniin.. 10
Attack

P65 & SN Consolidated Aircraft Co., San Diego, Calif...... et 4

765 & FU Northrop Corporation, Inglewood, Calif................cculte I
Observation

O-43A....0ennn- Douglas Aircraft Co., Inc., Santa Monica, Calif................. 23

O0-46..ccvinnann. Douglas Aircraft Co., Inc., Santa Monica, Calif................. b
Observation-Amphibion

CA-5.vuvennnnnn. Douglas Aircraft Co., Inc., Santa Monica, Calif.............. ... 1
Cargo

[OFCS SN Kreider-Reisner Aircraft Co., Hagerstown, Md................. 1

Total. .covvvevnnnens 48 .
ENGINES DELIVERED TO ARMY AIR CORPS

Type Contractor Quantity
R-I340..iiivinnvens Pratt & Whitney Aircraft, E. Hartford, Conn....ocovvvvannnnn 41
R-1535.0.ccivnecnns Pratt & Whitney Aircraft, E. Hartford, Conn............cn.tt. 3
V-I570.iiinnneannes Curtiss Aeroplane & Motor Co., Buffalo, N. Y.........cocvvintn 34
R-1600...0.00cnvnes Pratt & Whitney Aircraft, E. Hartford, Conn..........ooovnnn. 33
R-1820.....00000ens Wright Aeronautical Corp., Paterson, N. Jooovnivovnennnnnenn. 175
R-1830.c0e0nnenvnns Pratt & Whitney Aircraft, E. Hartford, Conn.. . .......coveeen. 1
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NAVY PURCHASES OF AERONAUTICAL EQUIPMENT

Fiscal Year 1035

Airplanes
Factory Name Quantity
................ Vought Observation with P&W R-1340 engine. . ............... 32
............... Curtiss Scout Observation with P&W R-r3qoengine............ 135
............... Vought Scout Bomber with P&W R-1s535engine. . ............. 86
................ Great Lakes Bomber with P&\W R-1340engine................. 16
e Kinner Transport with 2 R-1o44engines. ............coonv.nnn 3
................ Douglas Transport with Wright R-1820engine................. 2
................ Grumman Utility with Wright R-1820 engine. . ................ 40
................ Naval Aircraft Factory Training with R-760 engine............. 86
............... Consolidated Patrol Bomber with 2 P&W R-1830 engines........ 60
Total................. 460
Engines
Type Contraclor Quantily
R-1510..... 00t Wright Acronautical Corporation................ccvveerinnnn. 2
R-18z0..... A Wright Aeronautical Corporation............ e 2
R-1830........uu... Pratt & Whitney Aircraft. . ....... .. ... ... ... iiiiiiiinnnnn. 150
R-I1535.cvenciinnn.. Pratt & Whitney Aircraft.......... ... ... ... cciiiiiiinnnn. 142
R-1340............. Pratt & Whitney Aircraft........... ... . .. .. cciiiiiirnnnn. 217
Total.....oooviiiiuia, 583

AIRPLANES DELIVERED TO U. S. NAVY

Type Factory Name Quantity
VBF............... Curtiss Bomber Fighter with Wright R-1820 engine........... ..oz
VE. ..o Grumman Fighter with P&W R-1535 engine.........covevuun... 47
VO................ North American Observation with P&W R-985 cngine.......... 12
VO................ Vought Observation with P&W R-1340 engine. ......o..vnn... 28
VP.. e Consolidated Patrol with 2 Wright R-1820 engines.............. 23
VS e Grumman Scout with Wright R-1820 engine. .................. 6
................ Great Lakes Bomber with P&W R-1535 engine................. 44
................ Grumman Utility with Wright R-1820 engine.................. 33
................ Douglas Transport with 2 P&W R-1340 engines................ 16
................ Douglas Transport with 2 Wright R-1820 engines.............. 3
.. .Kinner Transport with 2 R-1044 engines. . ........coovrvnevnnn 3
................ Stearman Training with R-7g90engine......................... 1II
Total......oviinut, 253

ENGINES DELIVERED TO U. S. NAVY

Type ) Contraclor Quantity
R-1830............. Pratt & Whitney Aircraft. . .........oviiiieiiiiiienneeenns. 37
R085.............. Pratt & Whitney Aircraft. . ... ...ooviirniininiiiiiinnnnnn, 16
R-1340............. Pratt & Whitney Aireraft. .. ... 40
R-1535............. Pratt & Whitney Aircraft..........ccovvvieiiiniiiiinian.. 140
R-1820............. Wright Aeronautical Corporation.........cocoveeeneiieainine 72
SR-1820-Fz2........ Wright Aeronautical Corporation..........ovevvvvaiieainan.n. 12
) -1 317
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AIRCRAFT APPROPRIATIONS, UNITED STATES

Department Increase or
Fiscal Year Appropriations Total Decrease Net

1924-25 Army......... $13,476,610(1) +$1,050,619

Navy......... 15,150,000 +502,826

NACA...... 470,000 $ 29,006,619 +187,000 481,740,445
1925-26 Army......... 18,061,191(2) 44,584,572

Navy......... 15,130,000 — 20,000

Air Mail...... 500,000 + 500,000 .

N.ACA §34,000 34,225,101 64,000 +5,128,572
1926-27 Army......... 18,256,604(3) +195,503

Navy......... 19,065,288 +3,035,288

Air Mail...... 2,000,000 + 1,500,000

N.ACA...... 513,000 — 21,000

Commerce 550.000(4) 40,384,082 -+550,000 -+6,159,791
1927-28 Army......... 25,612,404(5) 47,355,800

Navy......... 20,100,000 ~+1,034,712

Air Mail...... 4,650,000(6) 42,650,000

N.A.C.A.. 550,000 +37,000

Commerce 3.791,500(7) 54,703,004 +3,241,500 +14,319,012
1028-2¢ Army......... 33,911,431(8) 48,208,957

Navy......... 32,189,000 + 12,089,000

Air Mail...... 14,480,000(9) +9,830,000

N.ACA...... 28,770 +78,770

Commerce 5,519,350(10) 86,728,551 —+1,727,850 +32,024,557
1920-30 Army......... 34,010,059 ~+098.628

Navy......... 31,430,000 — 759,000

Air Mail...... 19,300,000(11) 44,820,000

N.A.CAL..... 1,508,000 +879,230

Commerce....! 6,416,620(12) 03,504,670 +897,270 46,836,128
1930-31 Army......... 38,802,068(13) +3,082,000

Navy......... 32,033,211 —+603,211

Air Mail...... 24,600,000(14) +3,300,000

N.ACA...... 1,321,000 — 187,000

Commerce....| 0,204,830(15) 106,052,000 +2,788,210 +12,487,330

(1) Includes $678,043 under title of “’reclassification of salaries.”
(2) Includes $2,150,000 contract authorization and $1,000,000 for the construction of

Wright Field.

(3) Includes $3,000,000 contract authorization. N . L
(4) Consists of $250,000 for “aircraft in commerce” and $300,000 for ‘‘air navigation
facilities.”
(5) Includes $4,495,000 contract authorization and $514,900 deficiency appropriation.
(6) Made up as follows: Domestic, $4,500,000; Foreign, sxsg,ooo. . oo
(7) Consists of $700,000 for ‘‘aircraft in commerce’ and $3,091,500 for ‘‘air navigation

facilities.”

(8) Includes $5,000,000 contract authorization and $3,482,869 deficiency appropriation.
(9) Made up as follows: Domestic, $12,430,000; Foreign, $2,050,000. L
(to) Consists of $850,500 ‘‘aircraft in commerce”” and $4,659,850 for “air navigation fa-

cilities.”

(1) Made up as follows: Domestic, $15,000,000; Foreign, $4,300,000.

(12) Consists of $958,000 for ‘‘aircraft in commerce’ and $5,458,620 for ¢
facilities”.

(13) Includes deficiency appropriations of $871,100 and $1,298,810.
(r4) Made up as follows: Domestic, $18,000,000; Foreign, $6,600,000.

(15) Consists of 81,260,830 for “‘aircraft in commerce’ and $7,044,000 for
facilities’.

‘air navigation

“air navigation
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ATRCRAFT APPROPRIATIONS, UNITED STATES (Cont.)
Department Increase or
Fiscal Year Appropriations Tolal Decrease Net
1031-32 Army......... 31,850,802(16) — 7,042,070
Navy......... 31,145,000 — 888,211
Air Mail...... 27,000,000(17) 2,400,000
N.A.CA...... 1,051,070 — 269,930
Commerce 10,362,300(18) 101,400,262 +1,157,470 —84,642,747
1032-33 Army......... 825,673,236 —86,177,656
Navy......... 32,745,420(19) 41,600,420
Air Mail, ..... 26,460,000(20) — 540,000
N.ACA...... 020,000 — 131,070
Commerce 8,553,500(21) | $ 04,352,156 —1,808,800 — 7,057,100
1033-34 Army......... 34,037,769(22) +8,364,533
Navy......... 21,057,459 — 10,787,001
Air Mail...... 22,000,000(23 — 4,460,000
N.ACA...... 695,000 — 225,000
Commerce 7,660,780(24) 86,351,008 —802,720 — 8,001,148
1934-35 Army......... 30,917,702(25) — 3,120,067
Navy......... 34,842,253(206) +12,884,794
Air Mail...... 19,003,201(27) — 2,000,700
N.ACA...... 720,492 —+31,402
Commerce 5,681,029(28) 91,170,767 —1,979,751 +4,819,759
1935-36 Army......... 53,287,197(29) 422,369,495
Navy......... 40,732,310 +5,890,057
Ailr Mail...... 18,700,000(30) — 303,201
N.ACA...... 1,177,550 “+451,058
Commerce 5,009,300(31) 119,806,857 +228,771 + 28,636,090
1936-37 *Army......... 70,000,000(32) 416,712,803
*Navy......... 52,000,000(33) +11,267,600
*Air Mail...... 20,480,000(34) + 1,780,000
*N.A.CA...... 1,177,550
*¥Commerce....| 6,220,000(35) 149,877,550 +310,200 430,070,693

(16) Includes $135,152 deficiency appropriation.
(17) Made up as follows: Domestic, $20,000,000; Foreign, $7,000,000.
¢ .(1.18_) ?onsists of $1,369,660 for ‘‘aircraft in commerce’” and $8,992,640 for ‘‘air navigation
acilities’”.
(19) Includes $7,500,000 appropriated under the National Industrial Recovery Act.
(20) Made up as follows: Domestic, $19,460,000; Foreign, $7,000,000.
; .E.ZI) gonsists of 81,000,000 for “‘aircraft in commerce’’ and $7,553,500 for ‘‘air navigation
acilities’”.
(22) Includes 83,000,000 contract authorization and $7,500,000 appropriated under the
Public Works Administration. Only $12,602,553 of the $23,537,769 appropriation was avail-
able for the fiscal year 1934, the balance of $10,845,216 having been impounded.
(23) Made up as follows: Domestic $15,000,000; Foreign, $7,000,000.
: _%_m}) ,(;on51sts of $1,070,570 for “‘aircraft in commerce” and $6,590,210 for ‘‘air navigation
acilities”,
d(zf) Includes $3,000,000 contract authorization and $325,000 for restoration of salary
reduction.
(26) Inlcllulc#:s $¥’5,611,572 appropriated under the title of ‘“‘Emergency Construction—1In-
crease In the Navy”’.
- (27) l\gade up as follows: Domestic, $12,003,291 (including salary restoration of $3,201);
oreign, $7,000,000. i .
fa '§'2t§) gonsmts of $676,249 for ‘‘aircraft in commerce’” and $5,004,780 for “‘air navigation
cilities”’,
. (29} Includes $7,686,753 contract authorization; provides that $13,666,000 of the appropri-
eé(tzlson shall be used exclusively for the purchase of combat planes, their equipment and ac-
sories.
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(30) Made up as follows: Domestic, $10,700,000; Foreign, $8,000,000.
] '(lg,x_) 9_0nsxsts of $734,800 for “‘aircraft in commerce” and $5,175,000 for ‘‘air navigation
acilities’’,

(32) Includes $8,000,000 contract authorization; provides that $27,817,602 of the appropri-

ation shall be used exclusively for the purchase of combat planes, their equipment and ac-
cessories.

(33) Includes $12,000,000 contract authorization.
(34) Made up as follows: Domestic, $12,250,000; Foreign, $8,230,000.
¢ '(135') Consists of $790,000 for ‘aircraft in commerce’” and $35,430,000 for “air navigation
acilities’’. *
* Proposed expenditures.
-+ Shows amount of increase over preceding year.
— Shows amount of decrease from preceding year.

POSTAGE RATES

U. S. Air Mail to Possessions and Foreign Countries
January 1, 1936

DomINIican ReDUBIIC. c v vttt eeeneaeeennneenueennesosenecesasoasssenaeessnaans 10
Dutch West Indies:

Curacao, Bonaire, ATUba. . ..vtiiiiieiierienienessenscoacnsecscanacsaananns 30

St. Martins, St. Tustatius, Saba....iuiiin i iiiiiireatiereiiriresosneaaans 20
ECURAOT. .ttt ittt iiet it iteiereaseesesneeescsassaessecsconassaansnananns 30
Guadeloupe (including Desirade, Les Saintes, Marie Galante, Petite Terre, St. Bar-

tholomew (Barthelemy) and the French part of St. Martins)..........ooeuvnn.. 20
GUAIL, 4 it titssesneennneannnssonasonensesseseannasesssssossesssssnocanannns 50
GUAtEMAlA . . . . .ttt ittet it ie et atae et creeteae et ater ettt 15
Guianas (British, Dutch, and French)....oouoiniiiiaiiiiiititiiiiieeceeaienss 30
Haiti 10
Hawaii .. 25
Honduras (British). ..... Cereriitaeanes cees 15
Honduras (Republic)........... .. 1§
3« 08 - DUt 10
Leeward Islands:

Anguilla, Antigua, Barbuda, Dominica, Montserrat, Nevis, Redonda, St. Chris-

topher (St. Kitts). oo veeeeeerrieinaieassasenasacasessssonesconsscaneenens 20

British Virgin Islands. . c.eeeeeveeeeaseensaosasseeseasossnsssessesssncoscnans 10
M AL D QUE. o vttt s eteeenrenereeooesoresennssosseeessesssoacsssssessassannns 20
L ERICO. et e e et e e essseeeesavesesesssaansesacsasesacsorasossnaossasasnasnnnnn 10
NGB U .« v et et e teeeeesvevansesnsesasseonsaesasasaseoseasaasnnssaunsonnees 15
Panama Republic......ccocveeiveecrseenns S teeeneneraeeieaaeae s 20
Paraguay (by ordinary means from Buenos Alres) ..o, cocerernetaraeanaaae 35
5270 o T 40
Philippine Tslands. . ovevveeeeresensosersreanssneesoaseanocrassonaasesasssnnes 75
PUEIEO RICO. & o ottt seseeessasssaaeseseseseasssensasssasassssseessssensesnns 10
Salvador (El) 15
Trinidad..... 20
UrUBUAY . o i iierassssossnanesnessnnnsn seeeaan eereereaetaeeiaenaas 55
Venezuela (by air to Maracaibo, Cumarebo, La Guaira, Caripito)......cveeeenn.n. 30
Venezuela (including dispatch by Venezuelan air mail service from Maracaibo or

L2 GUAITA) . L.t eeeerveeoosesoesenasenseeseeaoaseeesessesasansnosansacans 457
Virgin Islands of the United States. . certeine et inerereoronnseseossesanaeeennen 10

Windward Islands (Grenada, Grenadines, St. Lucia, St. Vincent)..oeiesreeeeeannn. 20
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AIRPORTS AND LANDING FIELDS
January 1, 1936

Compiled by Bureau of Air Commerce, U. S. Dept. of Commerce

Miscel-
lancous Par-
Muni-| Com- | Inter- |Auxil- Govern- tially
cipal | mer- | medi-| dary | Navy | Army| menl, Totuls or
ciul ale private, Sully
and lighted
State
Alabama............. 0 3 7 1z o 3 o 30 12
Alaska............... 1 2 o 79 o o o 82 2
Arizona.............. 11 4 10 19 o 1 1 46 15
Arkansas............. 16 2 5 8 o o [} 31 7
California. ........... 51 49 20 52 4 5 11 192 65
Colorado........vvn.. 12 4 2 16 o 1 o 35 7
Connecticut. ..ovue-.. 7 6 I 4 o o 2 20 6
Delaware......c...... 1 I o 2 ° 1 o 5 2
District of Columbia... o 1 o o 1 I o 3 3
Florida.....oeveneen. 42 17 3 36 5 b¢ 3 107 24
Georgia. coconnencnnes 19 2 12 14 o 1 o 48 19
Idaho................ 21 o 10 15 o o 0 55 15
Illinois....... N 15 32 6 1 X 2 2 50 29
Indiana.....cocoue.e. 13 16 8 4 o 2 2 45 18
Towa....cooieveennes 16 10 3 7 o ) I 37 13
Kansas. . ..ooeeeenses 23 5 5 10 o 2 <) 45 17
Kentucky......ovvnt- 8 [°) 3 0 <) 1 ) 21 4
Louisiana......ocne.. 9 3 3 10 o 1 2 28 1L
Maine. .....oconnvens 4 8 o 13 o [ 1 26 4
Maryland............ 2 0 2 o 1 3 3 20 8
Massachusetts........ 5 27 1 7 1 o 1 42 7
Michigan............. 46 14 o 19 I 3 34 117 2
Minnesota...... e 10 5 3 14 o 1 1 34 8
Mississippl.seeeeesnn- 12 o 6 6 1 o 1 26 1r
Missouri.....ooevenss 11 6 13 5 o o 3 38 19
Montana,.....oceess- 27 o 14 27 o o 10 78 16
Nebraska.....coeene 17 3 5 5 [+) 2 () 32 15
Nevada......ceo0en-e 3 2 0 7 1 o o 22 12
New Hampshire....... 5 4 o 10 o o 1 20 )
New Jersey...coeeeee- 4 19 [} 1 2 2 I 29 8
New Mexico...coonen. 0 4 10 12 o o 2 34 13
New York.....oouvenns 27 43 5 15 ) 4 5 00 28
North Carolina....... 12 6 3 8 o I o 30 8
North Dakota........ 20 3 5 18 [ o T 47 8
Ohio......... N 28 36 9 21 o 4 5 103 22
Oklahoma.....eocnnen 23 6 7 12 o 1 o 40 20
Oregon......oceoeseee 13 3 10 11 o o 2 39 18
Pennsylvania......... 12 68 12 13 1 2 0 117 36
Rhode Island......... o 4 o 3 I o 1 9 1
South Carolina........ 10 2 4 ) 3 o 2 30 8
South Dakota........ 17 5 o 4 [ o o 26 1
Tennessee. ....oeees o 12 2 5 5 o o o 24 o
TeRAS. s v eveosnenncnn 56 9 25 28 o 13 3 134 50
Utah............ e 5 I 16 2 o o o 2 17
Vermont........ooenen 4 4 o 2 [} 1 o 1 o
Virginia........c.0nn- 12 ¢} 5 14 2 1 o 43 12
Washington. ......... 21 10 9 6 1 3 2 52 13
West Virginia......... 8 4 o 9 o o 1 22 T
Wisconsin,........... 22 21 5 8 o o 3 50 18
Wyoming......c.vn.. 14 ) 10 19 o <) o 43 13
Totals........... 739 404 291 630 26 63 125 2,368 696
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AVIATION GASOLINE TAX SUMMARY
January 1, 1936

State Tax Dispositions of Applicable to Exemption or
Receipts Aircraft Refund
Fucl

Alabama ...... . Highways Yes No
Arizona .. Highways; R.F.C. Fund Yes Refund
Arkansas Highways; Airports No Exemption
California Highways Yes Refund
Colorado .... ......... 4c Highways; Relief Yes Refund
Connecticut (1) ....... 3c Highways Yes Refund
Delaware (2) .......... 4c Highways Yes Refund
Dist. of Columbia ...... 2c Highways Yes Refund
Florida .. .o vuvnn.... 7c Koads; Schools Yes Exemption
Georgia ... ...evinn... 6¢ Roads; Schools Yes No
I1daho «vvvvinnnnnnnn... Se Airfuel tax to Aero- Yes 2¥%c per gal. tax

nautics Fund on aircraft

L. fuels
IMinois ................ 3c Highways; Schools ‘es Refund
Indiana ... ... ...... .. 4c Highways Yes Refund
lowa ......... ... 3¢ Highways Yes Refund
Kansas ................ 3c Highways Yes Exemption
Kentucky .............. Sc Highways X Yes No
Louisiana ............. .Sc Highways; Relief Yes No
Maine vov.il i iiiiinn... 4c Highways Yes Rcfulnd 3¢ per
gal.

Maryland .......... v..0dc Highways Yes Refund
Massachusetts . ..3c Highways; General Fund Yes Refund
Michigan .... 3c Highways; Acronautics Yes Refund
Minnesota ..3c Highways Yes Refund
Mississippl ............ 6¢c Highways Yes Refund
Missouri ............ ..2¢ Highways Yes Refund
Montana ...... . ....... Sc Highways Yes Refund
Nebraska (3) ....... ..5¢ Highways Yes No
Nevada ..... e .dc Highways Yes Refund
New IHampshire ........ 4¢ Highways Yes Refund
New Jersey ........... .3c Traffic; Waterways Yes Refund
New Mexico .veveun.... Se Highways Yes Refund
New York (4) ........ 4c [lighways; General Fund Yes Refund
North Carolina ........ 6c Highways Yes Refund
North Dakota .......... 3c Highways Yes Refund
Ohio +.oovvnann ereneaas 4c Highways; Schools; Yes Refund

Poor Relief ;
Oklaloma ......veveuns 4c Highways . Yes o
OTegon cevvenn. ivnvenae Sc Highways; Aecronautics Yes | Refund
Pennsylvania (5) ...... 4c Highways; Relief; Yes No

Aeronautics .
Rhode Island .......... 2c Highways Yes Refund
South Carolina ......... 6¢c Highways Yes No
South Dakota .......... 4c tlighways Yes Refund
Tennessee ...voeveeeens 7¢ Highways; General IFund Yes No

except $50,000 to

Airways .
TexXas .. voieiennnnnianas Highways; Schools Yes Refund
Utah ... ..o0iieaia.. .. Highways Yes No
Vermont .... Highways Yes No
Virginia ..... Highways; Bridges Yes Refund
Washington Highways Yes Refund
West Virginia Highways Yes Refund
Wisconsin ..... Tlighways \:cs Refund
Wyoming ..o......eeees Highways Yes Refund

(1) Includes 1c increase effective October 1, 1435,

2 I i flective July 1, 1935. .
E.’;g 122}3322 %‘é :22?2‘;:2 gﬁggtive .1]\'ovcmber 26, 1935 until March 1, 1937,

(4) Includes 1¢ increase effective April 1, 1935 until June 30, 1936.
(5) Includg: 12 i:crease effective July 1, 1935 until May 31, 1937.
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AIRPLANE AND PILOT LICENSES

January 1, 1936

Compiled by Burecau of Air Commerce, U. S. Dept, of Commerce

State AIRCRAFT PILOTS
Li. Unli- Trans- Ltd, Indus- Pri- Ama-

censed  censed Total port Com. trial  wvate teur Total
Alabama ......... k 29 68 71 4 0 50 4 129
Arizona .......... 12 67 34 S ) 55 9 103
Arkansas 15 60 54 3 0 29 1 87
California 103 234 1,118 107 1 1,226 159 2,611
Colorado 15 67 44 7 0 29 7 87
Connecticut ....... 1 104 88 15 0 115 1t 229
Delaware ......... 1 42 13 0 0 20 0 33
District of Columbia 101 8 109 147 7 0 75 2 231
Florida ........... 152 43 195 219 10 0 136 15 380
Georgia v....u.... 67 43 110 71 6 0 48 4 129
Idaho ............ 35 5 40 24 9 0 15 5 53
Illinois ....... vees 517 44 561 440 47 0 378 41 906
Indiana .......... 186 104 290 140 24 0 141 20 325
Towa ............ 146 39 185 89 13 0 86 0 188
Kansas v.veeennen. 123 84 207 107 11 0 59 9 186
Kentucky ........ 51 14 65 38 2 0 26 3 69
Louisiana ........ 92 14 106 100 6 0 51 11 168
Maine ........... . 55 8 63 32 4 0 17 1 54
Maryland ........ 81 25 106 78 10 0 82 6 176
Massachusetts .... 198 24 222 172 28 0 196 34 430
Michigan ....... .. 299 96 395 283 31 0 222 44 580
Minnesota ........ 134 53 187 155 28 0 38 11 232
Mississippi ....... 57 7 64 21 4 0 23 1 49
Missouri ........ . 175 63 238 268 14 0 111 9 402
Montana ......... 53 18 71 37 9 0 42 4 92
Nebraska ......... 84 51 135 77 10 0 56 11 154
Nevada .......... 15 9 24 7 1 0 8 3 19
New Hampshire .. 27 7 34 15 7 0 18 3 43
New Jersey ..... . 206 28 234 240 21 0 191 22 474
New Mexico 21 7 28 14 3 0 10 1 28
New York ....... 887 50 937 583 131 1 648 81 1,444
North Carolina ... 73 51 124 47 3 0 39 5 94
North Dakota .... 58 28 86 42 2 0 26 2 72
Ohio  +.venivvnnns 395 76 471 355 78 0 333 43 809
Oklahoma ........ 177 37 214 124 14 0 109 17 264
Oregon ....eeu... 77 53 130 71 7 1 89 15 183
Pennsylvania ..... 499 66 565 290 75 0 385 41 791
Rhode Island ..... 37 1 38 20 2 0 29 2 53
South Carolina ... 26 28 54 33 7 0 12 1 53
South Dakota .... 69 10 79 35 11 0 46 5 97
Tennessee ..eeu.a. 93 24 117 80 4 0 95 3 182
[=> 3 1- T .. 325 138 463 459 37 0 201 26 723
Utah c.oeivennnn 33 5 38 41 5 0 20 2 68
Vermont ......... 36 1 37 13 4 0 11 3 31
Virginia ......... 89 24 113 188 14 0 70 2 274
Washington ...... 126 27 153 153 21 0 118 18 310
West Virginia .... 54 10 64 37 9 0 38 9 93
Wisconsin ........ 148 82 230 104 29 0 67 13 213
Wyoming ........ 37 15 52 34 2 0 10 2 48
Alaska ..evvvennn. 69 1 70 53 2 0 7 0 62
Canada(l) ....... 0 0 0 4 1 0 11 0 16
Canal Zone ...... 0 1 1 40 1 0 6 0 47
Hawaiian Islands . 17 2 19 93 2 0 10 2 107
Mexico(1) ...... . 0 1 1 10 0 0 7 0 17
Philippine Islands.. 0 0 0 15 0 0 3 0 18
Foreign, Misc.(1). 5 0 5 66 2 0 18 3 89
Totals ........ 7,371 1,701 9,072(2) 7,186(3) 909 3 5,961 746 14,805(4)

Percentages ........ 48.54 6.14 .02 40.26  5.04

. (1) Figures for these countries mean pilots and aircraft licensed or identified by the
United States.

(2) This figure includes 43 licensed autogiros.
(3) This figure includes 736 pilots who hold scheduled air transport ratings.

(4) This figure includes 410 women pilots, divided as follows: 71 transport, 29 limited
commercial, 256 private, and 54 amateur.



COMPARATIVE TABULATION OF ACCIDENTS IN CIVIL AERONAUTICS
1932, 1933, 1934 and the First Six Months of 1935

Compiled by Bureau of Air Commerce, U. S. Dept. of Commerce

Mileage Flown Per Accident

January- July- January- July- January- July- January-
June December, June, December, June, December, June,
1932% 1932 1933* 1033 1934* 1934 1935*
Miles flown in scheduled transport operations......... 24,668,414 | 206,264,553 | 25,862,120 | 28,780,425 | 21,517,058 | 27,268,803 | 28,720,128
Miles flown in miscellaneous operations including studcnt
instruction and experimental flying......... ereeeeens 33,722,685 | 44,456,015 | 32,748,485 | 38,474,300 | 36,780,157 | 38,821,005 | 40,234,185
Total................. e .. 58,301,009 | 70,720,508 | 58,610,605 | 67,254,785 | 58,207,815 | 66,000,888 | 68,963,313
Accidents, all SEIVICES. v vvvrrrrrivinrnrennrennenns. 014 1,152 813 841 676 901 737
Miles flown per accident, all services................... 63,885 61,380 72,001 75,482 86,230 73,353 03,573
Acdidents, scheduled transport operations....... Ceeenens 67 48 48 53 27 46 19
Miles flown per accident, scheduled transport operatlons 368,185 547,178 538,704 543,027 796,950 592,802 990,660
Accidents, mlscellaneous operations. ........... Cereess 847 1,104 765 838 649 855 708
Miles flown per accident, miscellaneous operatlons ....... 39,814 40,268 40,808 45,912 50,672 45,400 56,828
Fatal accidents, all services®. ......... e ieiieaaas 105 119 83 106 03 103 86
Miles flown per fatal accident in all servxccs ............. 556,100 504,200 689,536 634,478 626,858 641,658 801,899
Fatal accidents, scheduled transport operations¥*. ....... 11 6 5 4 6 4 5
Miles flown per fatal accident, scheduled operations 2,242,583 | 4,377,425 5,172,424 | 7,159,100 | 3,586,276 | 6,817,223 | 5.745,820
Fatal accidents, miscellaneous operations®*.............. 94 113 8o 102 87 90 81
Miles flown per fatal accident, miscellaneous operations ... 358,752 303,416 400,350 377,200 422,760 302,141 406,718
Pilot fatalities, all services............... eerieseeaaas 82 99 72 00 74 4 72
Miles flown per pilot fatality, all services........ cerranes 712,086 714,340 814,036 747,275 787,808 786,790 057,824
Pilot fatalities, scheduled transport operations........... 10 5 4 4 6 4 3
Miles flown per pilot fatality, scheduled transport oper-
ations, cvevenerinnnns R ceerens] 2,466,841 5,252,011 6,405,530 | 7,150,106 | 3,586,276 { 6,817,223 | 5,745,820
Pilot fatalities, miscellaneous operations, .. ............. 72 04 68 86 68 80 67
Miles flown per pilot fatality, miscellaneous operatlons 468,371 472,036 481,595 447,370 540,885 485,275 600,510

* Tt should be bome in mind that weather conditions during the last 6 months of the calendar year are more favorable for flying than during the

first 6 months, hence, in makmg compansons figures for corresponding periods should be used in each case.
¥k A fatal aircraft accident is one in which 1 or more persons (passenger, pilot, or crew) were killed or fatally injured,

SHENDIA ANV SI1OVA HNIXIA
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CAUSES OF ACCIDENTS
Scheduled Air Transport Operations

Percentages

Janu- | July- | Janu- { Jaly- | Janu- | July- | Janu-
Causes ary- | Decem-| ary- | Decem-| ary- [Decem-| ary-
ber, June, ber, June, ber, June,

June,
1932 1932 1933 1933 1934 1934 1935
Number of accidents involved. . .. 67 48 48 53 27 46 29
PERSONNEL:
Pilot:
Error of judgment.......... 3.73 5.85 1.04 5.28 | 14.45 4.02 | 12.07
Poor technique............. 3.88 1.06 3.12 1.80 | 15.74 4.90 1.72
Disobedience of orders. . .... .37 o o .47 o o 3.45
Carelessness or negligence. . .| 2.¢8 6.38 7.20 | 13.21 | 11.67 6.95  13.709
Miscellaneous.............. o o 2.08 o o) o o
Total piloterrors.......... 10.90 | 13.29 | 13.53 | 20.85 | 41.86 ) 15.87 | 31.03
Other personnel:
SUPErVISory....oovvunneenn. [°) 2.66 o [) 6.48 2,006 4.31
Miscellaneous. ............. o o 2.08 [} 3.70 4.35 2.93
Total personnel errors. ... .. 10.96 | 15.95 | 15.01 | 20.85 | 52.04 | 22.28 | 38.27
MATERIAL:
Power Plant:
Fuel system............... 6.71 6.39 7.30 8.49 3.70 3.04 6.go
Cooling system............. o o o o o o o
Ignition system............ .49 o [¢) o o o o
Lubrication system......... o [ [ o o 4.34 o
Engine structure. .......... 7.47 6.38 2.08 7.55 o} 2.18 o
Propellers and accessories....| 2.99 0.38 4.17 5.00 7.41 2.17 3.45
Engine-control system...... 1.49 o 2.08 o o 2.18 o
Miscellaneous.............. .75 2.13 o o o o 3.45
Undetermined.............. 1.49 2.13 6.25 3.77 .74 8.70 o
Total power-plant fatlures. .| 22.39 | 23.41 | 21.88 | 25.47 | 11.85 | 22.61 | 13.80
Structural:
Flight-control system....... o 1.06 o o o o o
Movable surfaces........... o o o o o o o
Stabilizing surfaces......... o o o o o o o
Wings, struts, and bracings. . o o ) o o o o
Undercarriage.............. 7.47 | 10.04 4.17 | 10.94 | 11.11 | 10.65 6.00
Wheels, tires and brakes..... 5.82 4.20 4.17 0.34 3.70 o o
Pontoons or boats.......... [ o ) o [e) o o
Fuselage, engine mountings
and fittings.............. o) o o o o o o
Tail-skid assembly.......... [} 3.19 2,08 o 3.70 4.35 3.45
Miscellaneous.............. o o o o o o [}
Undetermined.............. el 4.26 o o o o o
Total structural fatlures....) 13.29 | 23.41 | 10.42 | 20.28 | 18.51 | 15.00 | 10.35
Handling qualities.......... 5.97 1,06 2.08 3.78 o) 6.52 o
Instruments............... o o o ] o o o
Total airplane failures. . ... 19.26 | 24.47 | 12.50 | 24.06 | 18.51 | 21.52 | 10.35
MISCELLANEOUS:
Weather..................... 31.72 | 25.53 | 27.09 | 18.30 | 14.82 | 17.39 | 20.34
Darkness......cocevvveennnnnn 2.24 o o [ o o o
Airport and terrain....... ve..] 13.43 6.38 | 14.59 7.55 .03 0.57 | 13.79
(01717 o 2,13 8.33 o 1.85 6.63 o

Total miscellaneous causes. .| '47.39 | 34.04 | s0.01 | 25.85 | 17.60 | 33.50 | 34.13

Undetermined and doublful....... o 2.13 o 3.77 o of 3.45

100 100 100 I00

Total percentages....... ...| 100 100 100
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CAUSES OF ACCIDENTS
Non-Scheduled Flying
Percentages
Janu- | July- | Janu- | July- | Janu- | July- | Jenu-
Causes ory- |Decem-| ery- |Decem-| ary- | Decem-| ary-
June, ber, June, ber, June, ber, June,
1032 | 1932 | 1933 | 1033 | 1034 | 1034 | 1035
Number of accidents involved.... 847 | 1,104 765 838 649 855 708
PERSONNEL: =
Pilot:
Error of jug]gment .......... 7.19 | 6.85 7.00! 9.18 | 8.o7 6.73 8.96
Poor technique............. 35.85 { 34.25 | 36.62 | 33.00 { 34.72 | 33.95 | 30.77
Disobedience of orders. ..... 1.64 1.82 1.01 1.40 1.29 .83 .65
Carelessness or negligence...| 7.08 | 8.75 6.01 7.25 8.28 | 11.35 | 11.51
Miscellaneous.............. .12 .18 .36 .42 .36 .29 o
Total piloterrors.......... 51.883 | 51.85 | s1.00 { 51.34 } 52.72 | 53.15 | 51.80
Other personnel:
Supervisory.......coeevnn.. o o o J12 o .00 .07
Miscellaneous.............. .74 .32 .39 .24 [} .39 .28
Total personnel errors...... 52.62 | 52.17 | 51.39 | s1.70 | 52.72 | 53.60 | 52.24
MATERIAL:
Power Plant:
Fuel system............... 6.27 6.69 7.90 | 7.06 5.68 5.68 5.72
Cooling system............. .55 .14 .50 71 .31 .76 .14
Ignition system............ 2,08 1.83 1.37 1.75 2.62 1.06 1.63
Lubrication system......... .32 .34 .23 .30 [} .35 .67
Engine structure, .......... 3.80 2.83 4.00 1.86 3.41 3.33 2.03
Propellers and accessories.. .. .12 .59 .52 .6o .46 .04 J14
Engine-control system. ..... .12 .4 .52 .24 .28 .23 .57
Miscellaneous. . ............ .79 .61 o .20 .55 1.16 .00
Undetermined........ e 2.25 3.77 4.67 2.78 2.94 4.22 3.50
Total power-plant failures..| 16.30 | 17.21 | 19.8¢0 | 15.50 | 16.25 | 17.73 | 16.20
Structural: Eaa—
Flight-control system....... .46 .29 .66 .71 .46 .56 .42
Movable surfaces........... .03 .36 .13 .12 .28 .23 .57
Stabilizing surfaces......... .2 o [} .36 o .12 .28
Wings, struts, and bracings..| 1.20 .63 1,11 1.9T 1.19 1.80 1.56
Undercarriage.............. 4.69 4.80 | 4.74 6.36 4.82 4.73 4.67
Wheels, tires and brakes..... 2.27 1.63 .92 2,00 1.54 2,48 .60
Pontoons or boats.......... o o ° o o o o
Fuselage, engine mountings
and fittings.............. .24 .45 .26 .2 L15 .35 V14
Tail-skid assembly.......... .27 .27 o .12 o .12 o
Miscellaneous. .. ....oo..... .53 1.65 .26 L12 15 .18 .31
Undetermined.............. o .18 [ ) .15 o o
Total structural failures....| 10.00 | 10.32 8.08 | 11.94 8.74 | 10.66 8.55
Handling qualities............ 2.73 2.17 2.35 2.0§ 1.96 .03 1.06
Instruments. . ............... o .09 o [ [¢) o o
Total airplane failures. . . .. 12.73 | 12.58 | 10.43 | 13.99 | 10.50 | 11.50 9.61
MISCELLANEOUS:
Weather.....oooovinnnennnnns 7.64 5.85 7.69 7.46 7.67 4.80 7.89
Darkness.....ooovveevenvnnn. .53 .41 .02 o o .28 .21
Airport and terrain........... 8.64 8.56 7.54 8.37 | 10.24 1 9.74 | 11.07
Other...uniineiriinennnenns .62 1.63 2.39 1.04 2.00 2,14 2.69
Total miscellaneous causes..| 17.43 | 16.45 | 17.64 | 17.77 | 19.91 | 16.96 | 21.86
Undelermined and doubtful..... .83 1.59 .65 .95 .62 LI12 o
Total percentages.......... 100 100 100 100 100 100 100
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INJURIES CLASSIFIED
July to December, 1934, Inclusive

Pilots Co-Pilots or Students
Total
Kind of Flying |Persons No No
Involved|Fatal | Severe |Minor |Injury|Total |Fatal | Severe | Minor |Injury| Total
Schedule. ..... 178 4 4 7 32 47 o 2 2 I 15
Student In-
struction....] 314 28 | 12 30 164 | 234 | 4 7 4 34 49
Experimental. . 19 3 be 3 10 17 1 o) o <) t
Commercial,...| 478 10 8 26 144 | 188 | o o o 4 4
Pleasure....... 748 30 19 46 321 | 425 2 o o 5 7
Total. .... 1737 84 44 112 671 | 911 7 9 6 54 26
Passengers Asrcraft Crew
Total
Kind of Flying |Persons No No
Involved|Fatal | Severe | Minor {Injury|Total |Fatal | Severe | Minor |(Injury| Total
Schedule...... 178 5 [ 3 97 | 111 o o 1 4 5
Student In-
struction....| 314 8 bi 7 15 | 31 o ) o ) o
Experimental. . 19 o o) o 1 1 o o o o o
Commercial....| 478 21 9 27 221 | 278 2 bd o 5 8
Pleasure....... 748 46 20 39 208 | 313 o o 3 o 3
Total..... 1737 8o 36 76 542 | 734 2 b4 4 9 16
January to June, 1935, Inclusive
Total Pilots Co-Pilots or Students
Kind of Flying |Persons
Involved No No
Fatal | Severe |Minor |Injury|Total |Fatal | Severe |Minor (Injury| Tolal
Schedule. ..... 160 5 o 2 22 29 b o 1 ¢} 11
Student In-
struction....| 317 26 16 2 168 | 234 5 5 6 50 66
Experimental. . 18 I o b 10 12 [S) o o 1 1
Commerdal...| 360 81 5 22 119 | 157 o o o o )
Pleasure...... 501 29 15 40 227 | 311 ) I o 2 3
Total,.... 1410 72 36 89 546 | 743 6 6 7 62 81
Total Passengers Aircraft Crew
Kind of Flying | Persons
Involved No No
Fatal | Severe |Minor (Injury|Total |Fatal | Severe |ALlinor |Injury| Total
Schedule...... 160 4 10 6 93 | 113 [ o I 6 7
Student In-
struction....| 317 6 2 4 5 17 o [ o [ o
Experimental. . 18 o o o 2 2 o o o 3 3
Commercial...| 360 17 II 18 157 | 203 o o o o - o
Pleasure......| 361 26 19 36 166 | 247 [¢) [°) le) o o
Total..... 1416 53 42 64 423 | 582 o o 1 9 10
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AERONAUTICAL CHAMBER OF COMMERCE
OF AMERICA, INC.

Shoreham DBuilding 30 Rockefeller Plaza
Washington, 1), (., New York

Officers for 1936
(Elected January 30, 1936)

President......... ..ot

Vice President
Vice President
Vice President
Secretary
Treasurer

.................... Leighton W. Rogers
....................... Laurence D. Bell ,
.......................... Robert Gross

Executive Committee

Clayton J. Brukner
B. D. DeWeese
Donald W, Douglas
Claire L. Lgtvedt
Sherman M. Fairchild

Reuben 1. Fleet

J. H. Kindelberger
Charles Marcus
Thomas A. Morgan
Leighton W. Rogers

George S. Wheat

Governors

Walter Beech
Lawrence D. Bell
George Brew

Don L. Brown
Clayton J. Brukner
Reed M. Chambers
Donald W. Douglas
Richard H. Depew, Jr.
B. D. DeWeese
Claire L. Iigtvedt
Sherman M. Fairchild
Reuben H. Fleet
Robert Gross

John H. Jouett

The Council

for 1936

J. H. Kindelberger
Charles L. Lawrance
Charles Murcus
Thomas A. Morgan
George Orr

E. D. Osborn
Oliver L. Parks
Harold F. Pitcairn
Robert J. Pritchard
Leighton W. Rogers
Fred B. Sheriff

Guy W. Vaughan
George S. Wheat
Burdette S. Wright

(Past Presidents)

S. S. Bradley
Lester D. Gardner
Paul Henderson
I°. H. Russell

T. A. Morgan

Charles .. Lawrance
Grover Loening

I'. B. Rentschler

I. M. Uppercu

AIR TRANSPOxT ASSOCIATION OF AMERICA
2zt N. LaSalle St., Chicago, Tll.

Officers
President, .. ... Col. Edgar S. Gorrell
Vice President. . ...t e e W. A. Patterson
Secretary and TreasuUIer. .. ... vuun ettt e ettt e et et ieaneeens Fowler W. Barker
Directors

T.'E. Braniff
Paul Collins
Jack Frye

C. R. Smith

Croil Hunter
W. A. Patterson
L. V. Rickenbacker
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MANUFACTURERS AIRCRAFT ASSOCIATION, INC.

30 Rockefeller Plaza, New York

Officers
(Elected January 31, 1936)
President. ... .. . . Frank H. Russell
Vice President. . . ... . .. . i i i e Glenn L. Martin
Vice President. .. ... .. e e E. E. Wilson
Vice President... ... ... .. . . .. i Sherman M. Fairchild
}{me President. . ... ... . e William E. Valk, Jr.
I FC25 T T A Clayton J. Brukner
B 2 o John A. Sanborn
General Manager. .. ... . e e S. S. Bradley
Directors .

(Elected January 31, 1936)

C. F. Barndt R. H. Fleet John M. Rogers

C. J. Brukner J. H. Kindelberger F. H. Russell

S. M. Fairchild Glenn L. Martin William E. Valk, Jr.
B. D. DeWeese James P. Murray E. E. Wilson

INSTITUTE OF THE AERONAUTICAL SCIENCES

30 Rockefeller Plaza, New York

Officers and Council for 1936

President. . .. ... i Glenn L. Martin
Vice President Edwin E. Aldrin
Vice President. .. ...ttt i ettt it et e it e a e C. L. Egtvedt
Vice President Dr. G. W. Lewis
Vice President ..Dr. Clark B. Millikan
Vice President. . .. ... iiiiiine it et e Eugene E. Wilson
B = L= R PN Sherman M. Fairchild
T 2 78 o U AU GPN Lester D. Gardner

The Council

Edwin E. Aldrin Paul Kollsman
Charles H. Chatfield Charles L. Lawrance
Charles H. Colvin Arthur Nutt
Sherman M. Fairchild Earl D, Osborn

Luis de Florez Elmer A. Sperry, Jr.
Dr. James H. Kimball T. P. Wright

Advisory Board

Edmund T. Allen Dr. Alexander Klemin
Vincent Bendix 1. Machlin Laddon

Dr. Lyman J. Briggs Grover Loening

Col. V. E. Clark John K. Northrop
Major James H. Doolittle Ao A. Priester

Jack Frye A. E. Raymond

W. R. Gregg H. J. E. Reid

Leroy R. Grumman Comdr, James M. Shoemaker
Hall L. Hibbard Prof. E. A. Stalker

J. H. Kindelberger Gerard F. Vultee ]
Rear Adm. E. J. King Major Gen. O. Westover

Past Presidents

Dr. J. C. Hunsaker Charles L. Lawrance Donald W. Douglas
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NATIONAL AERONAUTIC ASSOCIATION
National IHeadquarters, Dupont Circle, Washington, D, C.

Representative in U. S. A. of the Fédération Aéronautique Internationale

Officers
President. ... ot e e Charles F. Horner
Vice President. . ..o e Alford J. Williams |
BT =30 U Louise Thaden
B (5T T o Benjamin King

District Vice Presidents

1st George W. Mason, Jr.
2nd Gill Robb Wilson

3rd Dr. George W. Lewis
4th Reginald V. Waters

sth Fred L. Smith

6th Col. J. Lafeton Whitney
7th Dr. John D. Brock

8th Charles W. Short

oth Walter P. Balderston

Governors
ALABAMA,.......... Hayden Brooks NEBRASKA.......... Gould Dietz
ARIZONA........... Caleb O. Rice NEVADA............ Benjamin F. Curler
ARKANSAS.......... Charles M. Taylor NEw HAMPSHIRE. . ..Gen. John D. Murphy
CALIFORNIA......... Walter P. Balderston NEW JERSEY........ Gill Robb Wilson
CoLoravo.......... Major V. D. Stone New Mexico....... Pearce C. Rodey
CONNECTICUT. ...... Leonard S. Horner NEw YoRX.........
DELAWARE. ........ Nortr CAROLINA ...Dr. F. M. Boldridge
Dist. or CoLumBia. . Dr. George W. Lewis NORTH DAKOTA..... Fay Harding
Frorma............ Reginald V. Waters OHIO.......oonvnenn Fred L. Smith
GEoRrGIA. .......... Jesse Draper OKLAHOMA......... Charles W. Short
Hawan............ Lt. Henry S. Cone OREGON............ H. K. Coffey
Ipano.............. PENNSYLVANIA...... Kern Dodge
Irivors............ Col. J. Lafeton Whitney = Puerto RIcO....... Jorge Bird Arias
INDIANA........... Major H. Weir Cook RHODE ISLAND...... E. W. Wiggins
Towa.............. Ralph Young SoutH CAROLINA....Dexter C. Martin
Kansas............ Richard S. Orr SoutH DAKOTA. .... Kenneth Neville
KEeENTUCKY Major J. C. Bennett TENNESSEE......... Col. E. W. Palmer
LouisiaNa Harry P. Williams TEXAS...envvren. . Robert F. Garland
MaINE............. W. H. Gannett UTAH. ...coovennn. Joel Nibley
MaRyYrAND. . ....... Glenn L. Martin VERMONT......c.... Garfield Miller
MASSACHUSETTS..... George W. Mason VIRGINTA...cvevunn. Ralph W. Howe
MICHIGAN. ......... Col. Floyd E. Evans WASHINGTON. ...... W. W. Conner
MINNESOTA. ........ Harry Shaffer WEST VIRGINIA. . ... Patrick D. Koontz
Mississtepr. . ....... John D. Sellers WISCONSIN. .. ...... S. J. Wittman
Missour:. ......... Dr. John D. Brock WYOMING. .. ..vnnn. Richard Leferink
MontaNna.......... 0. S. Warden

THE SOARING SOCIETY OF AMERICA, Inc.

Pensacola, Ila.
President, . .......ccoiviiiiiiiiiiiiiirennnn v....Lt. Comdr Ralph S. Barnaby, U.S.N.
Vice President. . ...oueuveseenseaneeenseeneeansannsaonacenceioneanneons Earl R. Southee
ViCe Prestdent. .. vvveeserenserereeneereeenaneeereonooseaooneassnanes Dr. Karl O. Lange
SO O ATy . ot iss st teeeseeean e sensenneansentneanasanaeaaae aeaaias Donald Hamilton

B T
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THE NATIONAL ASSOCIATION OF STATE
AVIATION OFFICIALS

Officers for 1935-36

President First Vice President
. FrRED B. SHERIFF . GL RoBe WiLsoN
Commissioner of Aeronautics Director, Dept. of Aviation
Montana New Jersey
Secretary-Treasurer Second Vice President
. .Freop D. Face, Jr. . Frovp E. Evaxs
Illinois Aeronautics Commission Director, Dept. of Aeronautics
Michigan
Legal Counsel
(iEORGFE. B. Locaw
St. Louis, Mo.
Regional Vice Presidents
North East South East

CHARLES S. Diox

Aviation Commission

A. B. McMuLLen
Director of Aviation

New York Florida
East Central North Central
R E. B. CoLe J. Kirx BALDWIN
Secretary, Illinois Aeronautics State Treasuret
Commission Wyoming
South Central South West
DR. Jorn D. Brock DeAN R. BRIMEALL
Kansas City, Missouri Utah Pacific Airways

Ogden, Utah

North West

TEX RANKIN .
Chairman, Board of Acronautics
Oregon

THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS
29 W. 39th Street, New York

. L. Batt, President C. E. Davies, Secretary

Aeronautic Division, Executive Committee

CRairman. ... iee s easaaansasssntsocsorsossessnseansnennnnns E. A. Sperry
LT o= 2 oY Jerome Lederer
J. H. Doolittle R. M. Mock

Alexander Klemin B. M. Woods
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SOCIETY OF AUTOMOTIVE ENGINEERS, Inc.
29 West 3o0th Strect, New York
Aeronautic Officials for 1936

PresIAent. . oottt e e e e e e Ralph R. Teetor
Vice President. . ...vuttte ettt ettt et e Mac Short
(Representing Aircraft Engineering)

Vice President. . ..vve e e e Opic Chenoweth
(Representing Aircraft Engine Engincering)

ViCe President. ..o vttt et e e I'. M. Young
(Representing Diesel Iingine Engineering)

Secretary and General Manager. ... ... e John A. C. Warner

The Council

Ralph R. Teetor, President A. L. Lavers, Vice I'resident
Mac Short, Vice President H. W. Drake, Vice President
Opie Chenoweth, Vice President Adolf Gelpke, Vice President
F. M. Young, Vice President, F. C. Horner, Councilor

T. B. Rendel, Vice President H. T. Woolson, Councilor

E. H. Smith, Vice President A. M. Wolf, Councilor

R. J. Waterbury, Vice President J. A. Anglada, Councilor

K. L. Herrmann, Vice President Louis Schwitzer, Councilor
David Beecroft, Treasurer Alex Taub, Councilor

Past Presidents: W. B. Stout (1935) D. G. Roos (1934)

Aeronautic®* Committees

Aircraft Committee. ... .. ... . Mac Short, Chairman
Aircraft Engine Committec. ............. ... ... e, Opie Chenoweth, Chairman
Standards Committee
Aircraft Division., ............... ... ... J. F. Hardecker, Chairman
Aircraft Engine Division. ..................... ... ... ... Robert Insley, Chairman

NATIONAL INTERCOLLEGIATE FLYING CLUB

Dupont Circle, Washington, D. (.

Officers
Pgesident: ............................................. William D. Strohmeier, Amherst
Vice President. ............... e e i e Raymond H. Gaver, Purdue
Secretary-Treasurer. . . i..o..uernen e, Earl M. Bennetsen, Minnesota
Affiliated Flying Clubs
Ambherst College Flying Club Middlebury College Flying Club
Amberst College Middlebury College
Ambherst, Mass. Middlebury, Vt.
Brown University Flying Club University of Minnesota Flying-Club
65 College Street Department of Aeronautics
Providence, R. I. University of Minnesota

. Minneapolis, Minn.
University of Colorado Flying Club P

University of Colorado Ohio State University Flying Club
Denver, Colo. 94 Wilson Avenue

Columbus, O.
Cornell Flying Club
406 College Avenue University of Pennsylvania Cloud Hoppers
Ithaca, N. Y. 10 Bodine, University of Pennsylvania

Philadelphia, Pa.
Harvard Flying Club, Inc.
Harvard University Purdue University Flying Club
Cambridge, Mass. Purdue University Airport
West Lafayette, Ind.
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Kenyon College Flying Club
Port Kenyon
Gambier, O.

University of Michigan Flying Club
Ann Arbor Airport
Ann Arbor, Mich.

University of Michigan Glider Club
343 South Fourth Avenue
Ann Arbor, Mich.
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Raollins College Flying Club
483 Virginia Court
Winter Park, Fla.

University of Virginia Flying Club
Theta Tau House

Route 3

Charlottesville, Va.

NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS

Navy Building, Washington, D. C.
Laboratories, Langley Field, Va.

Created by act of Congress approved March 3, 1015, for the supervision and direction of
the scientific study of the problems of flight. Its membership was increased to 15 by act ap-
proved March 2, 1929. The members are appointed by the President, and serve as such with-

out compensation.

Joseph S. Ames, Ph.D., Chairman, President,
Johns Hopkins University, Baltimore, Md.

David W. Taylor, D.Eng., Vice Chairman,
Washington, D. C.

Charles G. Abbot, Sc¢.D., Secretary, Smith-
sonian Institution.

Lyman J. Briggs, Ph.D., Director, National
Bureau of Standards.

Willis Ray Gregg, B.A.,
Weather Bureau.

Harry F. Guggenheim, M.A., Port Washing-
ton, Long Island, N. Y.

Ernest J. King, Rear Admiral, United States
Navy, Chief, Bureau of Aeronautics, Navy
Department.

United States

Charles A. Lindbergh, LL.D., New York City.

William P. MacCracken, Jr., Ph.B., Wash-
ington, D. C.

Augustine \W. Robins, Brig. Gen., United
States Army, Chief, Materiel Division, Air
Corps, Wright Field, Dayton, Ohio.

Eugene L. Vidal, C.E., Director of Air Com-
merce, Department of Commerce.

Edward P. Wamer, M.S., New York City.

Oscar Westover, Major General, United States
Army, Chief of Air Corps, War Depart-

ment.

R. D. Weyerbacher, Commander, United
States Navy, Bureau of Aeronautics, Navy
Department.

Orville Wright, Sc.D., Dayton, Obio.

George W. Lewis, Director of Aeronautical Research
John F. Victory, Secretary
Edward H. Chamberlin, Asst. Secy.
Henry J. E. Reid, Engineer in Charge, Langley Memorial Aeronautical Laboratory,
Langley Field, Va.
John J. Ide, Technical Assistant in Europe, Paris, France

THE AERONAUTICAL BOARD

Navy Building, Washington, D. C.

Army
Maj. Gen. Oscar WestOVEr. ... venerertr e eanees ittt ns ChiefoftheAirCorps
Brig. Gen. H. H. Arnold. ... o e v ci i ei et i Assistant Chxef.of the Air Corps
Lt. Col. Isaac Spalding.......vvveenenrmii i, War Plans Div., General Staff
Navy
Rear Admiral Ernest J. King..coovvivneeenieniian ..., Chief, Bureau of Aeronautics

Commander A. D. Bernhard.................
Commander P. L, Carroll...............oo0

..... Chief, Plans Div., Bureau of Aeronautics
........... War Plans Div., Naval Operations

‘Secretary, Jarvis Butler
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U. S. AIR CORPS, WAR DEPARTMENT

Washington, D. C.
George H. Dern, Secretary of War
Harry H. Woodring, Asst. Secy. of War

Officers on Duty in Washington

Chiefof the Air Corps. ... .o ettt Major Gen. Oscar Westover
Assistant Chief of the Air Corps. ..o veve i . Brig. Gen. Henry H. Arnold
Commander, G. H. Q. Air Force..........................Major Gen. IFrank M. Andrews

Colonel—Chalmers G. Hall. '

Lieut. Colonels—William C. McChord, John D. Reardan, Alfred H. Hobley, Arnold N. Krog-
stad, Roy M. Jones.

Majors—Michael I'. Davis, Robert LeG. Walsh, Vincent B. Dixon, William E. Lynd, Rosenham
Beam, Carl W. Connell, Otto G. Trunk, Ross G. Hoyt, George S. Warren, George i..
Usher, Malcolm C. Grow, David A. Myers.

Captains—Dayvis S. Seaton, Lowell H. Smith, Harlan W. Holden, Alvin C. Kincaid, Rowland
C. W. Blessley, Alfred W. Marriner, Edward V. larbeck, William B. Souza, James A.
Mollison, George C. McDonald, James C. Cluck, Samuel I'. Mills, John S. Griffith, Mervin
E. Gross, Stewart W. Towle, Robert V. Laughlin, Donald F. Stacc.

Materiel Division

Wright ield, Dayton, Ohio
Brigadier General A. W. Robins, Chief of the Division

Acting Exccutive and Commanding Officer....................... Col. Frederick L. Martin
ASSIStANt EreCUtIVE. .o vt i e ee e ete ettt ae ittt e e aaaaan Capt. A. W. Brock
0 T 2 1 2 Capt. A. W. Brock
SUPPLY OfiCer. o v vttt ettt ettt Capt. Emile T. Kennedy
Chief, Administration Section. ... ..ove et innens Lt. Col. D. B. Howard
Chief, Engineering Section......ooveermeiieieeiiiiiiineinnn.. 1.t. Col. Oliver P. Echols
Chief, Procurement Section. ........ooiiieriininieunin.. Lt. Col. Harold A. Strauss
Chief, Field Service Section. .. ......covveiiiiiiiii i iiiiianns Lt. Col. F. D. Lackland
Chief, Industrial War Plans Section. .............. ... ... . .0vuen Lt. Col. R. B. Hough
Finance OffiCer. ... ovutvit ittt et s Capt. J. F. Connell
Asst. Commandant A. C. Engineering School. . .................. Major F. M. Hopkins, Jr.
(O TR 3y T o A Major S. W. Mcllwain
SIgNAl OfFCEr. ..ot ivevnees et et ne et Capt. R. P. Lyman
Engineer Corps Representative. .. .ooveenriniiniininnnnnn, Capt. Louis J. Rumaggi
Ordnance Corps Representative. . ..ot tviiniiire it eenanneses Capt. F. F. Reed
Navy Representative.....vveerverenerereeceeneeeinnnnnns Lt. Comdr. Byron J. Connell

BUREAU OF AERONAUTICS, U. S. NAVY
Washington, D. C.
Claude A. Swanson, Secretary of the Navy

Officers on Duty in Washington

Chipf Of BUFCaU. ...ttt it et et s i ieariireiannns Rear Admiral Ernest J. King

Assistant Chief of BUICRU. + v v vuveunrrnrrenreeneeirnneensansnsonss Capt. F. R. McCrary

Captains............. P. N. L. Bellinger, G. P. Shamer, (SC), H. C. Richardson (CC) (Ret.).

Commanders. . ........v.... A. D. Bernhard, G. Fulton (CC), M. A. Mitscher, D. Royce
. (CC), R. D. Weyerbacher (CC), J. T. Mathews (CEC).

Lieut. Commanders. ........ J. R. Allen (CC), J. B. Anderson, J. J. Ballentine, T. S. Combs,

W. S. Diehl (CC), H. F. Fick, A. Gavin, C. D. Glover, L. M. Grant (CC), O. B, Hardison,

L. R. Hundt, T. C. Lonnequest, R. D. MacCart (CC), C. McGauly, A. C. Miles (CC),

J. E. Ostrander, Jr., J. Perry, A. 1. Price, A, O. Rule, W. D. Sample, M. T. Seligman,
. J. B. Sykes, L. D. Webb.

Lieutenants................ M. E. Arnold, C. F. Coe, N. A. Draim (CC), S. B. Dunlap,
C. E. Ekstrom, T. J. Hedding, C. L. Helber (CC), R. L. Johnson, I. M. McQuiston
(USNR), J. B. Moss, W. L. Rees, L. K. Rice, T. U. Sisson, S. B. Spangler, W. G. Switzer,

. 'T.T. Tucker.
LIeUtenant (J8) . v vvvvreensuneneunsnenennenesneesnnsnsenaeseeseeesannsnenas C. L. Miller
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Marine Corps Aviation. .. ... Col. R. E. Rowell; Major Field Harris; Major H. C. Major;
Capt. C. C. Jerome; First Lieutenants P. P. Schrider; E. C. Dyer; W. D. Saunders.
U.S. Army Liaison Oficer. .. ... .ottt et iieitieiereannan Capt. D. F. Stace, USA.
Naval Air Stations
Lakehurst, N. J.. oo e Comdr. C. E. Rosendahl
Anacostia, D. C........................ P Comdr. A. E. Montgomery
Norfolk, Va. . L e e Capt. W. G. Child
San Diego, Calif... ... .. . e e Capt. J. H. Towers
Seattle, Wash. . ... .. e ieiaeeas Lt. Comdr. H. S. Kendall
Pensacola, Fla.. ... .. . i Capt. R. F. Zogbaum
Pearl Harbor, T, H.. oo e et neeaiaenntaannnen Capt. K. Whiting
Coco 8010, C. Z.. .. i e e e Capt. E. D. McWhorter
Marine Corps Flying Fields
QUANLICO, Va. . . i i i e e Lt. Col. R. S. Geiger
San Diego, Calif.. ..o et Lt. Col. R. S. Mitchell
Carrier Division
Commander. ... ... ... ... e ..Rear Admiral H. V. Butler
. (Aircraft Battle Force and Aircraft U. S. Fleet) .
Chief of Stafl. ... ... . i it iiiirr i Capt. A. W. Fitch

U.S.S. Lexington............ Commanding Officer. ................ Capt. A. B. Cook
U.S.S. Saratoga. ............ Commanding Officer............ Capt. W, F. Halsey, Jr.
U.S.S. Langley.............. Commanding Officer. . ......... 00t Capt. A. C. Read
Naval Aircraft Factory
Philadelphia, Pa.................. Manager.........c.oovvnne Comdr. S. J. Zeigler, Jr. (CC)
Special Aviation Duty
Aide to Commander in Chicf, U. S, Fleet............covveeeiinnnn.. Comdr. Frank Wagner
Aide to Commander, Battle Force. . ........... .00 ceiiirenrinann. Lt. Comdr. F. M, Maile
Aide to Commander, Scouting Force..........oviererneennn. Lt. Comdr. J. M. Shoemaker
Officer of Naval Operations. . ..ot ettt e nennsenn Capt. Newton H. White
Officer of Fleet Training. « v v vttt s e e eenaansannes Lt. Comdr. M. Schoeffel
Naval Examining Board. .. ... ittt aneeaannns Lt. Comdr. C. G. Halpine
Board of Inspection and Survey. . . ...ttt Lt. Comdr. Joseph J. Clark
Bureau of Navigation.................. Lt. Comdr. Carlos W. Wieber; Lt. Paul C. Teadwell
Bureau of Ordnance........ e et ea ey Lt. Comdr. F. P. Sherman
Hydrographic Office.......oovvenivennennnn... Lt. Comdr. W. Sinton; Lt. A. W. Wheelock

NATIONAL BUREAU OF STANDARDS
Connecticut Ave. and Van Ness St., Washington, D. C.

B3 o L N Lyman J. Briggs
Assistant Director for Research and Testing. ........cocevveenineiernnnn. E. C. Crittenden
Assistant Director for Commercial Standardization............ovvviien. .. A. S. McAllister
Assistant to Director (in charge of Office).........ccccvvvviiriiecnneans Henry D. Hubbard
Chief of Division of:
00 (Tl ol .t N E. C. Crittenden
Weights and Measures. .. oovvveeereeeeaneraansenans F. S. Holbrook and H. W. Bearce
Heat and PoWer. .. vvveerneneeesneerereaneenerersosunassassnnenns H. C. Dickinson
DI04t ettt e eestaeaesnnaeoneassosesaesnasesstossnessonnenannnnss C. A. Skinner
(8313, T oA e i, P. H. Walker
Mechanics and SoURA. .« v vutirtr e eiinniniaiaiiiiicaarit e H. L. Dryden
Organic and Fibrous Materials. . ..oveiie it iiiaseeenianereennnenss W. E. Emley
BT LT o O H. S. Rawdon
Clay and Silicate Products. e s eiiiriinn e iitieeteireceacencennnns P. H. Bates
SIMpPlified PractiCe. . .veeersereeseeresessiressasssscnsocassnansas Cveeann E. W. Ely
Trade Standards. ... eereeeereeroratosnasssioneearanereransenaness 1. J. Fairchild
Codes and Specifications. . cveeteeeeeriiiiiitiiiisiisiersensannnsrss A. S. McAllister
OfACE. . i ate i iiniiaeeestaatensrionnscssaiasnnietatsnanassnnnnes Henry D. Hubbard
53 5 U P O. L. Britt
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BUREAU OF AIR COMMERCE
U. S. DEPARTMENT OF COMMERCE
Washington, D. C.
Daniel C. Roper, Secretary of Commerce
J. M. Johnson, Asst. Secy. of Commerce in Charge of Transportation Burcaus

Director of At CoOmmErce. .. o.vvvvnnet i e Eugene L. Vidal
Assistant to the Director.........................cveiiive i vueeaee...N. B, Sangree
Administrative Section, Chief....... ... .o i John S. Collins
Aeronautic Information Section, Chief. ... ... ... ... ... ........... I'rederick R. Neely
Airport, Marking and Mapping Section, Chief......... ... ... ... .o ... John 8. Wynne
Development Section, Chief........ ... .. .. . .. . . ... .. .. . . ... ... John H. Geisse

Air Navigation Division

Rex Martin, Assistant Director of Air Commerce in Charge

Chief Airways Engineer. .. ... ... . . Charles I. Stanton
Chief, Radio Development Section. . ...t iinns W. E. Jackson
Clnef Engineering Section.......... ... i e H. A. Hook
Chlef Construction Section.................. .. ... ... ... ... ... ... G. E. Stratton

Supcrmtendent of Maintenance. ... .. e Alvin O. Preil
Chief, Communication Section............ouveveiiiiriienrnnnneinn. Eugene Sibley
Airways District Managers and Headquarters:

No. 1, Newark, N. Jootoi i ). G. Van De Water
No. 2, Atlanta, Gae. ... oo I. H. Polk
No. 3, Chicago, Tll... oottt et et e Carl McClure
No. 4, Fort Worth, Tex.. . .ot L. C. Elliott
No. 5, Salt Lake City, Utah. .. ..o e C. C. Lange
No. 6, Oakland, Calif.. .. ovir i e e e H. T. Bean

Air Regulation Division

J. Carroll Cone, Assistant Director of Air Commerce in Charge

Assistant to AssiStant DIrCCtOr. . . vt et et e R.'S. Boutelle
Air Line Inspection Service, Chief. . ..o R. W. Schroeder
General Inspection Service, Chief.........ccovieiii i, Joe T. Shumate
Manufacturing Inspection Service, Chief... ... 000000 0 L. V. Kerber
Supervising Aeronautical Inspectors anrl Headquarters:
District No. 1, Garden City, L. L, N. Y. ... . ... ... ... S. L. Willits
District No. 2, Los Angeles, Cahf .................................. J. S. Marriott
District No. 3, Atlanta, Ga.. . ... e Wiley R. Wright
District No. 4, Detroit, Mich................... .. .............. (a) H. R. Neely
District No. s, Chicago, Ill..... ... o G. W. Vest
District No. 6, Kansas City, Mo...... A L. W. Jurden
District No. 7, Dallas, TeX. . « v ettt eee s ie e i C. A. Rowe
District No. 8, Oakland, Calif.. .. .......... ... R. D. Bedinger
District No. 9, Anchorage, Alaska................................ Hugh Brewster
Chief, Medical Section. .......c.vvurrire it iaiaaneannns Dr. R. E. Whitehead
Chief, Enforcement Section. .......c.evteurtitreiniereniinraeananeeeanns Denis Mulligan
Chlef Registration Section.........uoueeut it iiiee it aeaeaiananaan R. R. Reining
Chxef Safety SeCtION. o vt vttt it e e s J. W. Lankford

(a) Acting.

U. S. COAST GUARD
DEPARTMENT OF THE TREASURY

Washington, D. C.

Henry Morgenthau, Jr., Secretary of the Treasury
Stephen B. Gibbons, Asst. Secy. in Charge of Customs, Coast Guard, Narcotics

Commandant. .. .....ueuuinitn e e Rear Admiral H. G. Hamlet
Chief, Aviation Division..........ouviuireii i, Captain L. T. Chalker
Asst. Chief, Aviation Division...........coo i, Lieut. L. M. Melka

Senior Aeronautical Engineer. . ..... e e H. S. Cocklin
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POST OFFICE DEPARTMENT AIR MAIL SERVICE
Washington, D. C.

Postmaster General. . ............ DA James A. Farley
Second Assistant Postmaster General .. Harllee Branch
Deputy Second Assistant Postmaster General J. M. Donaldson
General Superintendent, Air and Railway Mail Service......................... S. A. Cisler
Superintendent., Air Mail Service. . . ... .ooiiiiin i, Charles P. Graddick
Assistant Superintendent, Air Mail Service. . ...l J. W, Sutherin
J. A, Cruickshank, Assistant Superintendent. . ............cooeeeinnn.... New York, N. Y.
R. E. Pollard, Assistant Superintendent. .. ........c.ooiieiiiiranennernnnn. Chicago, Ill.
A. O. Willoughby, Assistant Superintendent................coviunen.. San Francisco, Calif.
Alva Sole, Assistant Superintendent..........c.coievieierirerieranen.. Fort Worth, Tex.
Ben H. Lockett, Assistant Superintendent...................................Atlanta, Ga.

J. E. Lamiell, Director, Division of International Postal Service (Foreign \ir Mail)

U. S. WEATHER BUREAU

DEPARTMENT OF AGRICULTURE

Washington, D. C.
Henry A. Wallace, Secretary of Agriculture

Chief. ... e Willis Ray Gregg
Assistant Chief. ... ... . ... ... it ieteaireaaataiaaiaaanenneeans Charles C. Clark
Chief Clerk. ... . . i it et ii et e e eaan William Weber
Aerological Division
L 1 1 A PR Delbert M. Little
A S AN . L . . e it Leroy T. Samuels
D R U ?aul Al Miller
In Charge South Washington Airport Station..........cccoooiniaiiinn.,. William C. Haines
Forecast Division
L4 113 P Edgar B. Calvert
A S ANt L L L e i Ivan R. Tannehill
District Forecasting
DIStEICt FOrCCaSEOT . . o\ttt eseeeeaaeeranenneaaneaaanneenan Charles 1.. Mitchell
D iSOt FOreCaSEOT. . o\ v oot e eaannaaannaenanneen R. Hanson Weightman
[ 1T O P Benjamin C. Kadel
AR S AN L e it eaeieaa it Roy N. Covert
L3 2172 U O AP Charles F. Talman
[0SV -2 YU AP Charles A. Donnel
B T3 oSt Julius M. Sherier
JaCKSONVII e .« . o e et et e e Walter J. Bennett
New Orleans . Willard F. McDonald
San Francisco..........veiveeererrnenneansasessasnns et e Edward H. Bowie

General Supervising Airway Stations
(Six-hourly Airway Forecast Centers)

N4 0 Y N Eugene M. Barto
(00117077 YA O A Vincent E. Jakl
Cleveland................ Clarence G. Andrus
Dallas. o ittt eea ettt it e, Henry P. Adams
Ransas Coby . ... e ei et iie ettt eettrerrteennans Leslie A. Warren
Los Angeles (Burbank). . . ..veeionnerriii i i e George M. French
New York (INewark) . . ..o uoureoeeeneneee e tatttiieneeeeainnneeennns Homer W. Ball
Portland, Ore... ... . ... tee et et e Julius C. Smith
Salt Lake Chty. ...ttt et et ettt e e i Harry M. Hightman
San Francisco (Oakland). . ..uee ettt iititeeiiiiiteeeeannroeeessennn John A. Riley



492 ALRONAUTICAL DIRECTORY
U. S. FOREST SERVICE
DEPARTMENT OF AGRICULTURE

Washington, D. C.
Henry A. Wallace, Secretary of Agriculture
Chief of the Forest Service: F. A. Silcox

Northern Region

Rocky Mountain Region

Southwestern Region

Intermountain Region

California Region

North Pacific Region

Eastern Region

Southern Region

North Central Region
Alaska Region

Headquarters: Missoula, Mont.
Evan W. Kelley, Regional Forester
Headquarters: Denver, Colo.

Allen S. Peck, Regional IForester
Headquarters: Albuquerque, N. M.
Frank C. W. Pooler, Regional Forester
Headquarters: Ogden, Utah

R. H. Rutledge, Regional Forester
Headquarters: San Irancisco, Calif.
S. B. Show, Regional IForester
Headquarters: Portland, Oregon

C. J. Buck, Regional Forester
Headquarters: Washington, D. C.

R. M. Evans, Regional Forester
Headquarters: Atlanta, Ga.

Joseph C. Kircher, Regional Forester
Headquarters: Milwaukee, Wis.
Headquarters: Juneau, Alaska

Charles H. I'lory Regional Forester

FEDERAL COMMUNICATIONS COMMISSION
Washington, D. C,
Commissioners

Anning S. Prall, Chairman
‘T'had H. Brown Irvin Stewart
Norman S. Case Eugene 0. Sykes
George Henry Payne Paul Walker
Herbert L. DPcttey, Secretary

STATE AVIATION OFFICIALS

ALABAMA: Alabama State Aviation Commission
Theodore Swann, Chairman, 930 Brown-Marx Bldg., Birmingham
ARIZONA: No aeropautical regulat_ory body.

(Arizona Corporation Commission, Charles R. IHowe, Chairmau,

Phoenix, has jurisdiction over aircrait common carriers.)
ARKANSAS: No aeronautical regulatory body.
CALIFORNIA: No acronautical regulatory body.
COLORADO: No aeronautical regulato;y body.

(Some control exercised hy Colorado Public Utilities Commission
and Neil W. Kimball, Adjutant General of Colorado, State Mu-
seum Bldg., Denver.)

CONNECTICUT: Department of Aerongutics '

Charles L. Morris, Commissioner of Aeronautics, P. O. Box 337,
Hartford.

DELAWARE: No aeronautical regulatory body.
Froripa: No aeronautical regulatory body.

(Promotion work is under the direction of the State Road Depart-
ment, A. B. McMullen, Director, Aviation Division, Tallahassee.)



GEORGIA:

Ipano:

TLriNois:

INDIANA:

fowa:

KANSAS:

KENTUCKY:

LouisiaNa:

MaiNe:

MARYILAND:

MASSACHUSETTS:

MicHican:

MINNESOTA:

Mississippi:
MISSOURI:

MONTANA:

NEBRASKA:

NEVADA:

NEw Haampsuire:

NEw JERSEY:

New MExIco:

NeEw YORrk:

NorTH CAROLINA:

NORTH DAKOTA:
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No acronautical regulatory body.

Department of Public Works
William R. Grabam, Director of Aeronautics, Boise.

Ilinois Aeronautics Commission
L. P. Bonfoey, Chairman, Quincy.
(lilinois Commerce Commission, B. F.Lindheimer, Chairman, 1 N.
La Salle St., Chicago, has jurisdiction over common carrizge.)
No acronautical regulatory body.

Jowa Aeronautics Commission
Lt. Col. Charles W. Gatschet, Chairman, Des Moines,

No aeronautical regulatory body.

Division of Aviation, Military Department of Kentucky
Gen. Henry H. Denhardt, Adjutant General, Frankfort.

No aeronautical regulatory body.

Oflice of Secretary of State
Lewis Q. Barrows, Secretary of State, State House, Augusta.

Maryland Aviation Commission » .
Dr. Hugh H. Young, Chairman, Stewart Bldg., Baltimore.

Registrar of Motor Vehicles .
Frank A. Goodwin, Registrar, 100 Nashua St., Boston.

Michigan Board of Aeronautics . _
William B. Mayo, Chairman, 2272 First National Bank Bldg.,
Detroit.

Minnesota Aecronautics Commission .
Major Ray S. Miller, Chairman, Athletic Club, St. Paul,

No aeronautical regulatory body.
No aeronautical regulatory body.

Montana Aeronautics Commission .
Fred B. Sheriff, Commissioner, Helena. (Promotion work only.)

Nebraska Aeronautics Commission N
Clinton J. Campbell, Chairman, 1523 Sharp Bldg., Lincoln,

No aeronautical regulatory body. = .
(Nevada Public Service Commission, quley A. Harmon, Chairman,
Carson City, has jurisdiction over aircraft common carriers.)

New Hampshire Public Service Commission
Nelson Lee Smith, Chairman, Concord.

New Jersey Department of Aviation .
Gill Robb Wilson, State Director of Aviation, Trenton,

State Corporation Commission }
Don R. Casados, Chairman, Santa Fe.

New York Aviation Commission
A. Spencer Feld, Chairman, 110 E. 42nd St., New York, N. Y,

No aeronautical regulatory body.
No aeronautical regulatory body.

(Board of Railroad Commissioners, Ben C. Larkin, President, Bis-
marck, has limited rejugatory powers.)
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Ouio:

OKLAHOMA:

OREGON:
PENNSYLVANIA:

RHODE ISLAND:

Soutit CAROLINA:

SoutH DaAkora:

TENNESSEE:

Trxas:

Uram:

VERMONT:

VIRGINIA:

WASHINGTON:

WEST VIRGINIA:

WISCONSIN:

WYOMING:
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State Burcau of Acronautics

Fred L. Smith, Director of Aeronautics, State Office Bldg., Columbus.
Oklahoma State Highway Commission

J. M. Gentry, Member-Secretary and State Aircraft Officer, State

Capitol, Oklahoma City.

Oregon State Board of Acronautics
J. G. Rankin, Chairman, 619 Lumbermens Bldg., Portland.

Department of'Rcvcnue, Division of Aeronautics
Cammy Vinet, Chief of Aeronautics, Harrisburg

Department of Public Works, Division of State Airports
Daniel J. Kiely, State Office Bldg., Providence.

South Carolina Acronautics Commission
J. P. Williamson, Chairman, Greenville.

South Dakota Acronautics Commission
T. B. Roberts, Jr., Chairman, Picrre.

State Aeronautics Commission
Briggs Smith, Chairman, Nashville,

No aeronautical regulatory body.
No acronautical regulatory body.

Motor Vehicle Department
Murdock A. Campbell, Commissioner of Vehicles, Montpelier.

State Corporation Commission
Thomas W. Ozlin, Chairman, Richmond.

Washington State Patrol, William Cole, Chief, Olympia.

West Virginia Board of Aeronautics
David M. Giltinan, Acting Chairman, Charleston.

No aeronautical regulatory body.

No aeronautical regulatory body.

REGIONAL SUPERVISORS AND DISTRICT ADVISERS
FOR THE AIRPORT DEVELOPMENT PROGRAM

January 1, 1936

Appointed by the Bureau of Air Commerce, under the Airport, Marking and Mapping
Section, this group is charged with the technical supervision of all airport projects prosecuted
by the Works Progress Administration.

Region I

Supervisor: Paul D. Myers, 6510 Commerce Building, Washington, D. C.
District 1: Maine, New Hampshire, Vermont, Massachusetts.
Adviser: Hervey I'. Law, 459 Park Square Building, Boston, Mass.
District 2: New York, New Jersey, Connecticut, Rhode Island.
Adviser: William H. Hooker, 79 Madison Ave., ¢/o TERA, New York, N. Y.
District 3: Pennsylvania, Maryland, Delaware.
Adviser: Daniel H. Reed, 48 N. Cameron St., cfo WPA, Harrisburg, Pa.
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Region I1

Supervisor: Charles E. Cox, 217 N. Senate St., Indianapolis, Ind.
District 1: West Virginia, Ohio, Kentucky.
L Adviser: D. W. Alexander, 510 Pure Oil Building, Columbus, Ohio.
District 2: Wisconsin, Iilinois.
L. Adviser: Herbert W. Anderson, 1319 South Michigan Ave., Chicago, 111
District 3: Indiana, Michigan.
Adviser: W. B. Morgan, 217 North Senate Street, Indianapolis, Ind.

Region III

Supervisor: K. M. Haight, City Hall, Charlotte, N. C.
District 1: Virginia, North Carolina, South Carolina.
L. Adviser: Truman Miller, cJo WPA, Raleigh, North Carolina.
District 2: Tennessee, Mississippi, Alabama. . X
L. Adviser: Algene Key, 605 Millsaps Bldg., Jackson, Mississippi.
District 3: Georgia, Florida.
Adviser: Phillips Moore, 10 Forsyth Street Building, Atlanta, Georgia.

Region IV

Supervisor: Fred F. Grieme, Sot Harrison Street, Topeka, Kunsas.
District 1: North Dakota, South Dakota, Nebraska.
L Adviser: Austin F. Lytle, Pierre, South Dakota.
District 2: Towa, Minnesota, Kansas. R
Adviser: R, 8. Miller, 26 State Capitol, St. Paul, Minnesota.

Region V

Supervisor: Moss Patterson, 400 \W. Noble Street, Oklahoma City. Oklahoma.
District 1: Oklahoma, Texas.
Adviser: W. J. MacKenzie, 2601 Smith Young Tower Bldg., San Antonio, Texas.
District 2: Missouri, Arkansas, Louisiana. .
Adviser: Thomas E. Flaherty, Old Post Office Bldg., Little Rock, Arkansas.

Region VI

Supervisor: Jacob E. Garn, 300 Continental Bank Bldg., Salt Lake City, Utah.
District 1: Wyoming, Montana. Utah.
Adviser: Clark Fisher. Room 6, Silverbow Club Bldg., Butte, Montana.
District 2: Colorado, New Mexico, Arizona.
Adviser: J. Hall McKenney, 106 Welfare Bldg., Santa Fe, New Mexico.

Region VII

Supervisor: B. M. Doolin, Room 204, 49 Fourth Street, San Francisco, California.
District 1: California, Nevada. ) . N . . .
Adviser: R. L. Campbell, 49 Fourth Street, San Francisco, California.
District 2: Oregon, Washington, Idaho, Alaska. o o
Adviser: Edward Whitehead, 1011 Alaska Building, Seattle, Wushington.

CONGRESSIONAL COMMITTEES
INTERESTED IN AVIATION

Standing Committees of the 74th Congress 2nd Session, 1936

Senate
Appropriations
Carter Glass (chairman) {(D-Va.)
Kenneth McKellar (D-Tenn.) Jq_seph C. O'Mahoney (D-Wyo.)
Royal S. Copeland (D-N.Y.) William Gibbs McAdoo (D-Calif.)
Carl Hayden (D-Ariz.) Harry 8. Truman (D-Mo.)
Elmer Thomas (D-Okla.) Frederick Hale (R-Me.)
James F. Byrnes (D-S. C.) Henry W. Keyes (R-N. H.)
Millard E. Tydings (D-Md.) Gerald P. Nye (R-N.D.)
Richard B. Russell, Jr. (D-Ga.) Frederick Steiwer (R-Ore.)
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Marcus A. Coolidge
Alva B, Adams

Pat McCarran

John H. Overton

John H. Bankhead, 2nd

Ellison D. Smith
Robert F. Wagner
Alben W. Barkley
Matthew M. Neely
William H. Dieterich
Augustine Lonergan
Fred H. Brown
Homer T. Bone

Vic Donahey

Duncan U. Fletcher
Hugo L. Black

J. Hamilton Lewis
Marcus A. Coolidge
M. M. Logan
Robert R. Reynolds
Nathan L. Bachman
I*. Ryan Duffy

David I. Walsh
Millard E. Tydings
Ellison D. Smith
George McGill
Richard B. Russell, Jr.
Homer T. Bone
.Harry Flood Byrd
William H. Dieterich

Park Trammell

Carl Hayden

Josiah W. Bailey
William J. Bulow
James I'. Byrnes

M. M. Logan

Fred H. Brown
Joseph C. O’Mahoney
James E. Murray

Special Committee on Investigation of the Munitions Industry

James P. Pope
Homer T. Bone
Bennett Champ Clark

Commerce Subcommittee on Aircraft Investigation

Bennett Champ Clark
Vic Donahey

(D-Mass.)
(D-Colo.)
(D-Nev.)
(D-La.)
(D-Ala.)

Peter Norbeck

L. J. Dickinson

John G. Townsend, Jr.
Robert D. Carey

Interstate Commerce

(D-S. C.)
(D-N.Y)
(D-Ky.)
(D-W. Va.)
(D-I1L.)
()-Conn.)
(D-N. I1.)
(D-Wash.)
(D-0.)

Burton K., Wheeler (chairman) (D-Mont.)

Sherman Minton

A. Harry Moore
Harry S. Truman
James Couzens

Jesse H. Metcalf
Daniel O. Hastings
Wallace H. White, Jr.
James J. Davis
Henrik Shipstead

Military Affairs
Morris Sheppard (chairman) (D)-Tex.)

(D-Fla.)
(D-Ala.)

{(D-Ten n..)
(D-Wis.)

Elbert D. Thomas
Sherman Minton

Lewis B. Schwellenbach
Robert D. Carey

L. J. Dickinson

Warren R. Austin

W. Warren Barbour
Gerald P. Nye

Naval Affairs
PPark Trammell (chairman) (D-Fla.)

(D-Mass.)

Fred H. Brown
Peter G. Gerry
Rush D. Holt
Frederick Hale
Jesse H. Metcalf
James J. Davis
Henry W. Keyes
Hiram W. Johnson

Post Offices and Post Roads
Kenneth McKellar (chairman) (D-Tenn.)

Edward R. Burke
Dennis Chavez
Rush D. Holt
Lynn J. Frazier

Robert M. LaFollette, Jr.

W. Warren Barbour
James J. Davis
FErnest W. Gibson

Gerald P. Nye (chairman) (R-N. D.)

(D-Ida.)
(D-Wash.)
(D-Mo.)

Walter F. George
W. Warren Barbour
Arthur H. Vandenberg

Royal S. Copeland (chairman) (D-N.Y.)

(D-Mo.)
(D-0.)

Hiram W. Johnson
Wallace H. White, Jr.

(R-Calif.)
(R-Me.)
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Fdward T. Taylor
William B. Oliver
John N. Sandlin
Clarence Cannon
Clifton A. Woodrum
John J. Boylan
‘T'ilman B. Parks
Louis Ludlow
William J. Granfield
Thomas L. Blanton
‘Thomas S. McMillan
Glover . Cary
Bernhard M. Jacobsen
Malcolm C. Tarver
Jed Johnson

J. Buell Snyder
William B. Umstead
William R. Thom
Marion A, Zioncheck

George Huddleston
Clarence F. Lea
Robert Crosser
Parker Corning
Alfred L. Bulwinkle
Virgil Chapman
Paul H. Maloney
William P. Cole, Jr.
Samuel B. Pettengill
Edward A. Kelly
Edward A. Kenney
George G. Sadowski
Joseph P. Monaghan

Lister Hill

Numa F. Montet
Andrew J. May

R. Ewing Thomason
William N. Rogers
Dow W. Harter
Charles I. Faddis
Clarence W, Turner
Andrew Edmiston
Edwin M. Schaefer
J. Joseph Smith
Matthew J. Merritt
Maury Maverick

Patrick H. Drewry
Stephen W. Gambrill
John J. Delaney
Frank C. Kniffin
Joachim O. Fernandez
Patrick J. Boland
Leonard W. Schuetz
William H. Sutphin

House of Representatives

Appropriations

(D-Colo.)

James P. Buchanan (chairman) (D-Tex.)

John F. Dockweiler
Edward C. Moran, Jr.
James McAndrews
Emmet O'Neal

George W. Johnson
James G. Scrugham
James M. Fitzpatrick
John Taber

Robert L. Bacon
Richard B. Wigglesworth
Clarence J. McLeod
Lloyd Thurston
Florence P. Kahn
John T. Buckbee
Chester C. Bolton
William P. Lambertson
D. Lane Powers

J. William Ditter

Interstate and Foreign Commerce

Sam Rayburn (chairman) (D-Tex.)

(D-Ala.)
(D-Calif.)
(D-0.)
(D-N.Y')

(D- \Ilch )
(D-Mont.)

John A. Martin
Edward C. Eicher
Theodore A. Peyser
Thomas J. O'Brien
David D. Terry

John G. Cooper

Carl E. Mapes
Charles A. Wolverton
James Wolfenden
Pehr G. Holmes
Schuyler Merritt

B. Carroll Reect
James W. Wadsworth

Military Affairs
John J. McSwain (chairman) (D-S. C.)

(D-Alx.)

Frank J. G. Dorsey
John M. Costello
J. Mark Wilcox
Paul J. Kvale
Harry C. Ransley
Walter G. Andrews
Donald H. McLean
Charles A. Plumley
Samuel L. Collins
Dewey Short
Leslie C. Arends
Samuel W. King

Naval Affairs
Carl Vinson (chairman) (D-Ga.)

(D-Va.)
(D-Md.)
(D-N.Y.)
(D-0.)
(D-La.)
(D-Pa.)
(D-111.)
(D-N.J.)

John M. O'Connell
Stephen M. Young
Byron N. Scott
Joseph E. Casey
George P. Darrow
A, Piatt Andrew
Charles D, Millard
George Burnham
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Joseph B. Shannon (D-Mo.) William L. Higgins (R-Conn.)
William J. Sears (D-Fla.) Melvin J. Maas (R-Minn.)
John J. McGrath (D-Calif.) Ralph E. Church (R-I11.)
Colgate W. Darden, Jr. (D-Va.) Samuel W. King (R-Hawaii)
W. D. McFarlane (D-Tex.)
Post Office and Post Roads
James M. Mead (chairman) (D-N. Y.)
Milton A. Romjue (D-Mo.) B. Frank Whelchel (D-Ga.)
Harry L. Haines (D-Pa.) Edward W. Patterson (D-Kans.)
Thomas G. Burch (D-Va.) Sam Hobbs (D-Ala.)
Martin L. Sweeney (D-0.) Gardner R. Withrow (P-Wis.)
John C. Taylor (D-S. C.) Isaac H. Doutrich (R-Pa.)
Donald C. Dobbins (D-11L.) Fred A. Hartley, Jr. (R-N.J.)
¥red H. Hildebrandt (D-S. D.) Philip A. Goodwin (R-N.Y.)
A. Willis Robertson (D-Va.) John T. Buckbee (R-111.)
William A. Ashbrook (D-0.) William D. Thomas (R-N.Y.)
John P. Higgins (D-Mass.) William A. Pittenger (R-Minn.)
Arthur W. Mitchell (D-I11.) Albert J. Engel (R-Mich.)
Henry C. Luckey (D-Neb.) Samuel W. King (R-Hawaii)
Special Investigating Committee on Cross Licensing
and Pooling of Patents
William I. Sirovich (chairman) (D-N. Y.)
W. D. McFarlane (counsel) (D-Tex.)
Fritz G. Lanham (D-Tex.) Clarence J. McLecod (R-Mich.)
Braswell Deen (D-Ga.) Fred A. Hartley, Jr. (R-N.J)
Thomas O’Malley (D-Wis.) Leslie C. Arends (R-TIL)
Matthew A. Dunn (D-Pa.) Ralph E. Church (R-111,)
Charles J. Colden (D-Calif.) Charles F. Risk (R-R.1.)
Charles Kramer (D-Calif.) R. T. Buckler (F-L-Minn.)
J. Burwood Daly (D-Pa.) Thomas R. Amlie (P-Wis.)

Randolph Perkins (R-N.J.)

DIPLOMATIC SERVICE OF THE UNITED STATES

U. S. Army

Berlin, Germany. .......c.cocveoense Capt., Theodore J. Koenig, Air Corps; Asst. Military
Attaché for Air, Germany.

Paris, FIance. cooeeererrrrerenenss Capt. Townsend Griffis, Air Corps; Asst. Military Attaché
for Air, France.

London, England.................. Capt. John W. Monahan, Air Corps; Asst. Military
Attaché for Air, Great Britain.

Rome, Italy......ccocovveninuenns Capt. Thomas D. White, Air Corps; Asst. Military At-
taché for Air, Italy.

[

U. S. Navy

Rio de Janeiro, Brazil..........c.c.. Lt. Richard F. Whitehead, Naval Aviator; Naval Attaché.

London, England...............c.n Lt. Comdr. Leslie C. Stevens, Construction Corps, Naval

. Aviator; Asst. Naval Attaché.
{Pans, France; Berlin, Germany; Lt. Comdr. Ben H. Wyatt, Naval Aviator; Asst. Naval
The Hague, The Netherlands. . ... Attaché.

Tokio, Japan. . .u.verueevrenennnns Lt. Comdr. Ralph A. Ofstie, Naval Aviator; Asst. Naval
Attaché.
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DIPLOMATIC SERVICE TO THE UNITED STATES

The following foreign aeronautical representatives may be addressed at their respective
embassies in Washington, D. C., or as indicated.

Argentina.......... Commander Horacio M. Smith, Naval Attaché

Belgium............ Count Robert van der Straten-Ponthoz, Ambassador E. and P.

Bolivia.............Mr. Walter Decker, Consul, 9o Broad St., New York, N. Y.

Brazil Commander Oscar F. Coutinho, Naval Attaché

Bulgaria........... Mr. C. Bear, Consul

Canada............ Mr. Merchant F. Mahoney, First Secretary

Chile.............. Senor Don Fernando Illanes Benitez, Second Secretary

China.............. Mr. Yung Kwai, Counselor of Em

Colombia..........Senor Don Juan A. Calvo, Commercial Attaché

Costa Rica......... Senor Don Manuel Gonzéles-Zeled6n, Minister Resident

Cuba..............Major Felipe Munilla, Military Attaché

Czechoslovakia. . ... Mr. Josef Nemecek, Counselor of Legation

Denmark........... Mr. Otto Wadsted, E. E. and M. P.

Egypt...c..ov.... Dr. Hussein Chawky, Attaché

El Salvador .Senor Dr. Don Hector David Castro, E. E. and M. P.

Finland............ Dr. Sigurd von Numers, Secretary of Legation

France............. Major Norbert Champsaur, Air Attaché

Germany........... Lt. General Friedrich von Boetticher, Air and Military Attaché

Great Britain....... Group Captain T. E. B. Howe, Air Attaché

Greece............. Mr. Nicholas G. Lély, Counselor .

Guatemala. . .......Senor Dr. Don Enrique Lépez-Herrarte, First Secretary .

Honduras.......... Senor Dr. Don Julian R. Caceres, First Secretary of Legation and Charge
d’Affaires ad interim .

Hungary........... Mr, Anthony de Balfizy, Counselor of Legation

Irish Free State. .. .. Mr. Robert Brennan, Secretary of Legation

Ttaly.. . ........... Lt. Colonel Vincenzo Coppola, Air and Military Attaché

Japan.............. Lt. Commander Eiitiroo Zyoo, I. J. N., Assistant Naval Attaché

Lithuania.......... Dr. Mikas Bagdonas, Secretary of Legation

Mexico............ Senor Dr. Don Francisco Castillo Najera, Ambassador, E. and P.

Netherlands........ Jonkheer H. M. van der Wyck, Secretary of Legation

Norway...ooovun... Mr. Frandis Irgens, Secretary of Legation . .

Panama............ Senor Don Juan B. Chevalier, Secretary of Legation and Charge d’Affaires
ad interim

Peru............... Dr. Juan Mendoza Almenara, Counselor of Legation X

Poland.............Mr. Wladyslaw Sokolowski, Counselor of Embassy and Charge d’Affaires
ad interim

Portugal. .......... Mr. Joio de Deus Ramos, Secretary N

Rumania...........Mr. George Boncesco, Financial Counselor of Legation

Siam.............. Phya Abhibal Rajamaitri, E. E. and M. P.

South Africa........ Mr. Johannes N. Theron, Secretary of Legation

Spain.............. Major José Vidal, Military Attaché .

Sweden............ Mr. Per Wijkman, Commercial Counselor of Legation

Switzerland......... Mr. Louis H. Micheli, Counselor of Legation

Turkey............ Secretary of Legation . . .

U.S.S.Revovi. ... Brigade Commander Vladimir Alexandrovich Burzin, Military Attaché

Captain Alexander M. Yakimichev, Acting Naval Attaché

Uruguay........... Mr. J. Richling, E. E. and M. P. .

Venezuela.......... Senor Don Pedro Rivero, Secretary of Legation

Yugoslavia......... Dr. Ivan Franges, Secretary of Legation

FLYING SCHOOLS GRANTED APPROVED CERTIFICATES
BY U. S. DEPARTMENT OF COMMERCE

January 1, 1936

The Aeronautical University, Inc., 1330 South Michigan Ave., Chicago, Ill. Airplane & Engine
Mechanic.

Boeing School of Aeronautics, Oakland Municipal Airport, Oakland, Calif. Flying and Ground,
Transport, Lim. Com., Private, Amateur, Airplane and Engine Mechanic. i
California Air Service, Ltd., Alhambra Airport, Alhambra, Calif. Flying and Ground, Private,

Amateur. .

(Continued next page)
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Commercial Aircraft Co. Inc., Portland Airport, Swan Island, Portland, Oreg. (In conjunction
with Oregon Institute of Technology). Flying and Ground, Private, Amatcur.

Curtiss-Wright Technical Institute of Aeronautics, Grand Central Air Terminal, Glendale,
Calif. Airplane & Engine Mechanic.

D. W. Flying Service, Inc., LeRoy Airport, LeRoy, N. Y. Flying and Ground, Lim. Com.,
Private, Amateur.

Dallas Aviation School and Air Col., Love Ficeld, Dallas, Texas. FFlying and Ground, Trans-
port, Lim. Com., Private, Amateur.

Erickson & Remmert, Floyd Bennett Field, Brooklyn, N. Y. (In conjunction with New York
University Ground School) Flying and Ground, Private, Amateur.

Grand Central Flying School, Grand Central Air "T'erminal (Flying), Glendale, Calif. In com-
bination with Curtiss-\Wright Technical Institute of Aeronautics, Grand Central Air Ter-
minal (Ground), Glendale, Culif. Flying and Ground, Transport, Lim. Com., Private.
Amateur.

Inter City Airlines, Inc., Boston Municipal Airport, East Boston, Mass. Flying and Ground,
Transport, Lim, Com., Private, Amateur.

Casey Jones School of Aeronautics, Inc., 534 Broad St., Newark, N. J. Airplane and Engine
Mechanic.

Lincoln Airplane & Flying School, 2415 O Street (Ground), Municipal Airport (Flying), Lin-
coln, Nebr. Flying and Ground, Transport, Lim. Com., Private, Amateur, Airplane and
Engine Mechanic.

Los Angeles Aircraft, Ltd., Los Angeles Municipal Airport, Inglewood, Calif. Flying and
Ground, Private.

Muncie Aviation Corporation, Center Pike, Muncie, Ind. Flying and Ground, Lim. Com.,
Private, Amateur.

New hEnglla.nd Aircraft School, 126 Newbury Street, Boston, Mass. Airplane & Engine Me-
chanic.

North-Suburban Flying Corporation, Shermer Avenue, Glenview, 11I. (In conjunction with
The Aeronautical University, Inc., 1336 South Michigan Ave., Chicago, 11l.) Flying and
Ground, Transport, Lim. Com., Private, Amateur.

Parks Air College, Inc., Parks Airport, East St. Louis, Ill, Flying and Ground, Transport,
Lim. Com., Private, Amateur, Airplane and Engine Mechanic.

Rising Sun Aircraft School, Inc., 857 East Luzerne Street, Philadelphia, Pa. Airplane and
Engine Mechanic. .

Roosevelt Aviation School, Inc., Roosevelt Field No. 1, Mineola, 1.. I., N. Y. Flying and
Ground, Transport, Lim. Com., Private, Amateur, Airplane and Engine Mechanic.

Ryan School of Aeronautics, Ltd., Lindbergh Field, San Diego, Culif. Flying and Ground,
Transport, Lim. Com., Private, Amateur.

Safair, Inc., Hangar B, Roosevelt Field, Garden City, I.. 1., N. Y. (In combination with New
York University, 51 West Fourth Street, New York.) Flying and Ground, Transport,
Lim. Com., Private, Amateur.

Capt. Sansom’s Aviation School, 157 Charter Oak Ave., Hartford, Conn. Airplane & Engine
Mechanic.

Scott Flying Service, Municipal Airport, Long Beach, Calif. Flying and Ground, Private,
Amateur.

Spartan School of Aeronautics, Apache Blvd. & Chamberlain Drive, Tulsa, Okla. Flying and
Ground, Transport, Lim. Com., Private, Amateur.

The Stewart Technical Trade School, 253-5-7 West 64th Street, New York, N. Y. Airplane
and Engine Mechanic.

DOMESTIC AIR MAIL CONTRACTS

January 1, 1936

A. M. 1—Newark, N. J. to Oakland, Calif. . .
Date service started: May 8, 1934—United Air Lines, Inc.
Contract transferred to United Air Lines Transport Corp. Dec. 28, 1934,
A. M. 2—Newark, N. J. to Los Angeles, Calif.
Date service started: May 13, 1934—T W A, Inc. . _
Contract transferred to Transcontinental & Western Air, Inc. Jan. 1, 1935,
A. M. 3—Fargo, N. D. to Seattle, Wash, .
Date service started: May 26, 1934—Northwest Airlines, Inc.
A. M. 4—Fort Worth, Tex. to Los Angeles, Calif. e
Date service started: May 13, 1934—American Airlines, Inc.
A. M. 5—Newark, N. J. to New Orleans, La.
Date service started: May 16, 1934 (Newark to Atlanta).
May 28, 1934 (Atlanta to New Orleans)—
Eastern Air Lines, Inc.
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Contract transferred to North American Aviation, Inc. Jan. 1, 1935,
6—Newark, N. J. to Miami, Fla.

Date scrvice started: May 16, 1934-—Eastern Air Lines, Inc.
.. Contract transferred to North American Aviation, Inc., Jan. 1, 1935,
T—XNewark, N. J. to Chicago, Il

Date service started: May 13, 1934—American Airlines, Inc.
8—Chicago, Ill. to New Orleans, La.

Date service started: June 3, 1934—Pacific Seaboard Airlines, Inc.

Name of contractor changed to Chicago and Southern Air Lines, Inc. Feb. 1, 1935.
9—Chicago, Ill. to Dallas, Tex. 5 N

Date service started: May 17, 1934—Braniff Airways, Inc.

. 10—Chicago, Ill. to Jacksonwille, Fla.

Date service started: June 1, 1934+—Eastern Air Lines, Inc.
Contract transferred to North American Aviation, Inc., Jan. 1, 1835,
11—Seattle, Wash. to San Diego, Calif. . L. .
Datc service started: May 8, 1934—United Air Lines, Inc.
Contract transferred to United Air Lines Transport Corp. Dec, 28, 1934.
12—Salt Lake City, Utah to Seattle, Wash. L.
Date service started: May 8, 1934—United Air Lines, Inc.
Contract transferred to United Air Lines Transport Corp. Dec. 28, 1934,
13—S8alt Lake City, Utah to San Diego, Calif. |
Service started May 8, 1934—General Air Lines, Inc.
Contract transferred to Western Air Express Corp.. Jan. 1, 1935.
14—Washington, D. C. to Detroit, Mich. L.
Service started: May 17, 1934—Central Airlines, Inc.
15—Amarillo to Brownsville, Tex.
Service started: June 1, 1934—Long & Harman, Inc. _
Contract transferred to Braniff Airways, Inc., Jan. 1, 1935.
16—Chicago, Ill. to Pembina, N. D.
Service started: June 1, 1934. L. -
. Contract transferred to Northwest Airlines, Inc., Jan. 1, 1935,
17—Cheyenne, Wyo. to Pueblo, Colo.
Service started: May 135, 1934 (Cheyenne to Denver).
une 1. 1934 (Denver to Pueblo)—
Vyoming Air Service, Inc.
18—Boston, Mass. to Newark, N. J. L.
Service started: .\113; 13, 1934—American Airlines, Inc.
] to Great Falls, Mont.
Service started: May 15, 1834—Alfred Frank.
Contract sublet to National Parks Airways, Inc., Dec. 1, 1834,
20—XNew Orleans, La. to Houston, Tex. . A
Service started: July 25, 1934—Robertson Airplane Service Company.
Contract transferred to Wedell Williams Air Service Corp., Jan. 1, 1933,
21—Boston, Mass. to Cleveland, Ohio. | .
Service started: June 10, 1934—American Airlines, Inc.
22—Cleveland, Ohio to Nashville, Tenn. .
Service started: June 10, 1934+—American Airlines, Inc.
23——Newark, N. J. to Fort Worth, Tex. - . i
Service started: June 10, 1934—American Airlines, Inc. (Nashville to Fort Worth).
uly 1, 1934 (Newark to Nashville).
24—Charleston, S. C. to Fort Worth, Tex.
Service started: July 4, 1934 (Atlanta to Dallas),
uly 7, 1934 (Atlanta to Charleston)—
elta Air Corporation.
25-—Washington, D. C. to Chicago, Ill. R L
Date service started: June 10, 1834.—American Airlines, Inc.
26—St. Paul and Minneapolis, Minn. to Omaha, Neb.
Service started: July 3, 1934—Hanfords Tri State Airlines, Inc.
27—DBoston, Mass. to Bangor, Me. and Burlington, Vt.
Service started: June 25, 1934 (Boston and Burlington).
{}mc 26, 1934 (Boston and Bangor)—
s National Airways, Inc.
28—Billings, Mont. to Cheyenne, Wyo. N R .
Service started: June 20, 1934—Wyoming Air Service, Inc.
29—Pueblo, Colo, to El Paso, Tex. .
Service started: July 15, 1934.—Varney Speed Lines, Inc., _
Contract transferred to Varney Air Transport, Inc., Feb. 1, 1935.

. 30—~Chicago, Il to Fort Worth, Tex.
. M.

Service started: June 15, 1934.—American Airlines, Inc.
31—Daytona Beach to St. Petersburg, Fla. R
Service started: October 15, 1934—D. K. Franklin and G. T. Baker.
Contract sublet to G. T. Baker Mar. 1, 1935.
32— Detroit, Mich. to Milwaukee, Wis. o
Service started: July 1, 1934.—Pennsylvania Airlines and Transport Co.
33—Honolulu to Hilo and Lihue, Territory of Hawaii.
Service started: July 8, 1934—Inter-Island Airways, Inc.
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U. S. FOREIGN AIR MAIL ROUTES
January 1, 1936

Conltraclor

Canadian Colonial Airways, Inc.
4848 West 63rd St.,
Chicago, IlI.
New York, N. Y. via Albany, N. Y. to Montreal, Canada.........
Seattle Victoria Air Mail, Inc.
56 Roanoke St.,
Seattle, Washington
Seattle, Washington to Victoria, B. C,and return. . ... . .........
Pan American Airways, Inc.
135 East 42nd St.
. New York, N. Y,

Miami, Fla. via Havana and Cienfuegos, Cuba; Kingston, Jamaica
and Barranquilla, Colombia to Cristobal, Canal Zone and return.

Miamij, Fla. via Havana, Cuba; and Merida, Mexico, to Belize, Brit-
ish Honduras and seturn, .. oo.iuneneeennaneeaneasasasnans

San_Salvador, El Salvador via Tegucigalpa, Honduras; Managua,
Nicaragua; San Jose, Costa Rica; David and Panama City, Pan-
ama; to Cristobal, Canal Zone, and return. . ..........oo.vo...

Barranquilla, Colombia via Maracaibo, Cumarebo, La Guaira and
Caripito, Venezuela to Port of Spain, Trinidad and return.......

Port of Spain, Trinidad via Georgetown, British Guiana to Para-
maribo, Dutch Guianaand return...........co0viinennnnn..

Pan American Airways, Inc,

135 East 42nd St.,
. New York, N. V.

Miami, Fla. via_Nuevitas, Cuba; Port au Prince, Haiti; San Pedro
de Macoris, Dominican Republic; San Juan, Puerto Rico; St.
Thomas, U. S. V. L.; St. John, Antigua to Port of Spain, Trinidad
-4 To B 4 2T o «

Pan American Airways, Inc.

135 East 42nd St.,
New York, N. Y.
Miami, Fla., to Nassau, Bahamas..............................
Pan American Airways, Inc.
135 East 42nd St.,
New York, N. Y, .

Brownsville, Texas via Tampico, Mexico City, and Tapachula, Mex-
ico, and Guatemala City, Guatemala to San Salvador, El Salvador
F8 o B -1 A0 « N

Pan American-Grace Airways, Inc.

135 East 42nd St.,
New York, N. Y,

Cristobal, Canal Zone via Buenaventura and Tumaco, Colombia;
Guayaquil, Ecuador; Talara, Trujillo, Lima, Arequipa and Tacna,
Peru; Arica, Antofagasta and Santiago, Chile; Mendoza and Bue-
nos Aires, Argentina; to Montevideo, Uruguay and return.......

Pan American Airways, Inc.

135 East 42nd St.,
New York, N. Y, .

Paramaribo, Dutch Guiana via Cayenne, French Guiana; Para,
Maranhao, Natal, Pernambuco, Bahia, Victoria, Rio de Janciro,
Santos and Porto Alegre, Brazil; and Montevideo, Uruguay to
Buenos Aires, Argentina and return. ........coineeiieiaenans

Pan American Airways Co.

135 East 42nd St.
New York, N. Y,

(Not in operation at present). .

Bangor, Maine via St. John, New Brunswick to Halifax, Nova Scotia

Pan American Airways Co.

135 East 42nd St.,
New York, N. Y.

San Prancisco, Calif, via Honolulu, Hawaii; Midway Island; Wake
Island; Guam and Manila, Philippine Islands to Canton, China
or adjacent point and return.......... feesvovaseceassacnaans

(Service to be operated to Macao at present).

* Subject to adjustment.

One Way
Distance

334 miles

74 miles

1,721.8 miles

967.5 miles

953 miles
987.4 miles

589.5 miles

1,909.5 miles

188 miles

1,277.5 miles

4,497.1 miles

4,651.8 miles

281 miles

8,705.5 miles*
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FOREIGN AIR MAIL CONTRACTS

Dates of Contract Awards, Terminals and Contractors

From New York to Montreal, Canada, via Albany, N. Y.

Contract awarded July 9, 1928 to Canadian Colonial Airways, Inc. (Amer-
ican Airways), for a period of 10 years beginning with date of inaugura-
tion of service on October 1, 1928.

From Seattle to Victoria, B. C., and return.

Contracts have been let as follows:

October 15, 1920 to June 30, 1923 to Edward Hubbard.

July 1, 1923 to June 30, 1924 to Alaska Airways Co.

{u])’ 1, 1924 to June 30, 1925 to Edward Hubbard.

July 1, 1925 to June 30, 1926 to Edward Hubbard.

}uly 1, 1926 to June 30, 1927 to Edward Hubbard.

uly 1, 1927 to Junec 30, 1928 to Northwest Air Service, Inc.

July 1, 1928 to June 30, 1929 to P. F. Barnes and Vern C. Gorst.

On May 10, 1929, a 4 year contract beginning July 1, 1929 was awarded to
Seattle-Victoria Air Mail, Inc.
r}]uly 1, 1933, a 4 year contract was awarded to Seattle-Victoria Air Mail,
nc.

From Miami, Florida to Cristobal, C. Z., with an extension to Port-of-Spain,
Trinidad, and Paramaribo, Dutch Guiana, and return, including stops in
Cuba, Mexico, British Honduras, Guatemala, E! Salvador, Republic of
Honduras, Nicaragua, British Guiana, Dutch Guiana, Trinidad, Costa Rica,
Panama, Jamaica, Colombia and Venezuela. . .

Contract was made July 13, 1928 with Pan American Airways, Inc. for a 10
year term to begin with the inauguration of service on February 4, 1929.

From Miami, Florida to San Juan, Porto Rico with an extension to Port-of-
Spain, Trinidad and return, including stops in Cuba, Haiti, Dominican
Republic. Porto Rico, U. S. Virgin Islands, Antigua and Trinidad.
Contract was made July 13, 1928 with Pan American Airways, Inc. for a

tIC9r21'rgx of 10 years beginning with the inauguration of service on January 9,

From Miami, Florida to Nassau, Bahama Islands, Bahaman mail carried on
return trip, . .

Contract made on October 24, 1928 with Pan American Airways, Inc. for a
10 vear term beginning with the inauguration of service on January 2,
1929, . .

From Brownsville, Texas to San Salvador, El Salvador and return including
stops in Mexico and Guatemala. . .

Contract made February 16, 1929 with Pan American Airways, Inc. (sub-
contractor: Compania Mexicana de Aviacion, S.A.) for a 10 year term
beginning March 9, 1929, . . .

From Cristobal, C. Z. to Montevideo, Uruguay and return, including stops in
Colombia, Ecuador, Peru, Chile and Argentina, .

Contract made March 2, 1929 with Pan :\g‘ncncamG.race Airways, Inc, for a
10 year term beginning with the date of inauguration April 1, 1929, .

From Paramaribo, Dutch Guiana to Buenos Aires, Argentina and return, with
stops in French Guiana, Brazil and Uruguay. . .

Contract made September 24, 1930 with Pan American Airways, Inc. for the
period between October 20, 1930 and _Tanuar(y]S_. 1939, . N

From San Francisco, California, to Canton, China,* and return, including
stops at Honolulu, Hawaii, Midway Island, Wake Island, Guam, Manila,
1., and Macao, Portuguese Territory. . .

Contract made October 25, 1935 with Pan .American Airways Inc. for 2 10
year term beginning with inauguration of service on November 22, 1935,

* Service to Canton if landing privileges can be secured. Otherwise the west-
ern terminus will be Macao, Portuguese Territory, where landing rights
have been granted.

AERONAUTICAL MAGAZINES OF THE UNITED STATES

AERO DIGEST 515 Madison Avenue, New York, N. Y.
AIR LAW REVIEW \Va;}ﬂngton Square East, New York,
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AVIATION 330 W. 42nd St., New York, N. Y,
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WILCOX AIR DEFENSE LAW OF 1935

[PunLic—No. 263—T7411 ConGress] [H. R. 7022]
AN ACT

To authorize the sclection, construction, installation, and modification of permanent stations and
depots for the Army Air Corps and fronticr air-defense bases generally.

Be it enacted by the Senate and House of Representatives of the United States of America in
Congress assembled, That the Secretary of War is hereby authorized and directed to determine
in all strategic areas of the United States, including those of Alaska and our overseas possessions
and holdings, the location of such additional permanent Air Corps stations and depots as he
deems essential, in connection with the cxisting Air Corps stations and depots and the enlarge-
ment of the same when necessary, for the effective peace-time training of the General Headquarters
Air Force and the Air Corps components of our overseas garrisons. In determining the locations
of new stations and depots, consideration shall be given to the following regions for the respective
purposes indicated: (1) The Atlantic Northeast—to provide for training in cold weather and in
fog; (2) the Atlantic Southeast and Caribbean areas—to permit training in long-range operations,
especially those incident to reinforcing the Panama Canal; (3) the Southeastern States—to pro-
vide a depot essential to the maintenance of the General Headquarters Air Force; (4) the Pacific
Northwest—to establish and maintain air communication with Alaska; (5) Alaska—for training
under conditions of extreme cold; (6) the Rocky Mountain area-—to provide a depot essential to
the maintenance of the General Headquarters Air Force, and to afford, in addition, opportunit
for training in operations from fields in high altitudes; and (7) such intermediate stations as will
provide for transcontinental movements incident to the concentration of the General Headquarters

Air Force for maneuvers.

. In the selection of sites for new permanent Air Corps stations and depots and in the deter-
mination of the existing stations and depots to be enlarged and/or altered, the Secretary of War
shall give consideration to the following requirements:

First. The stations shall be suitably located to form the nucleus of the set-up for concentra-
tions of General Headquarters Air Force units in war and to permit, in peace, training and effec-
tive planning, by responsible personnel in each strategic area, for the utilization and expansion
in war, of commercial, municipal, and private flying installations.

_ Second. In each strategic area deemed necessary, there shall be provided adequate storage
facilities for munitions and other essentials to facilitate effective movements, concentrations,
maintenance, and operations of the General Headquarters Air Force in peace and in war.

Third, The stations and depots shall be located with a view to affording the maximum warn-
ing against surprise attack by enemy aircraft upon our own aviation and its essential installations,
consistent with maintaining, in connection with existing or contemplated additional landing
fields, the full power of the General Headquarters Air Force for such close and distant operations
over land and sea as may be required in the defense of the continental United States and in the
defense and the reinforcement of our overseas possessions and holdings.

Fourth. The number of stations and depots shall be limited to those essential to the fore-

going purposes.
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Sec. 2. To accomplish the purposes of this Act, the Secretary of War is authorized to accept,
on behalf of the United States, free of encumbrances and without cost to the United States, the
title in fee simple to such lands as he may dcem necessary or desirable for new permanent Air
Corps stations and depots and/for the cxtension of or addition to existing Air Corps stations or
depots; or, with the written approval of the President, to cxc_han¥e for such lands existing mili-
tary reservations or portions thereof; or, if it be found impracticable to secure the necessary lands
beyedc_ithcr of these methods, to purchase the same by agreement or through condemnation pro-
ceedings.

Skc. 3. The Secretary of War is further authorized and directed to construct, install, and
equip, or complete the construction, installation, and equipment, inclusive of bomb-proof pro-
tection as required, at cach of said stations and depots, such buildings and utilities, technical
buildings and utilities, landing fields and mats, and all utilities and appurtenances thereto, am-
munition storage, fuel and oil storage and distribution systems therefor, roads, walks, aprons,
docks, runways, sewer, water, power, station and aerodrome lighting, telephone and signal com-
munications, and other essentials, including the necessary grading and removal or remodeling of
existing structures and installations. He is authorised, also, to direct the necessary transporta-
tion of personnel, and purchase, renovation, and rtation of materials, as in his judgment
may be required to carry out the purposes oi this Act. e Secretary of War is further authorized
to acquire by gift, purchase, lease, or otherwise, at such locations as may be desirable, such bomb-
ing and machine-gun ranges as may be required for the proper practice and training of tactical units.

Sec. 4. There is hereby authorized to be appropriated, out of any money in the Treasury of
the United States not otherwise appropriated, such sums of money as may be necessary, to be
expended under the direction of the Secretary of War for the purposes of this Act, including the
expenses incident to the necessary surveys, which appropriation shall continue available until
cxpended: Provided, That the provisions oz section 1136, Revised Statutes (U.S.C,, title 10, par.
1353). shall not apply to the construction of the aforesaid stations and depots.

Approved, August 12, 1935.

AIR MAIL ACT OF 1934

As amended by H. R. 6511 )
Signed by the President August 14, 1935
Lialics are amendments of 1936

Be it enacted by the Senate and House of Representatives of the [_Inited States of America
in Congress assembled, That the Act of April 29, 1930 (46 Stat. 259, 260; U.S.C., Supp. VII,
title 39, secs. 464, 485¢, 463d, and 465f), and the sections amended thereby are hereby repealed.

SecTioN 2. (a) Effective July 1, 1934, the rate of postage on air mail shall be 6 cents for each
ounce or fraction thereof. ’

(b) When used in this Act—

(1) The term *air mail” means mail of any class prepaid at the rate of postage prescribed
in subsection (a) of this section. L. .

(2) The term “‘person” includes an individual, partnership, association or corporation.

(3) The term “pilot’ includes copilot. .

SecTioN 3. (8) The Postmaster General is awthorized to award comiracts Jor the transportation
of air mail by airplane between such poinis as he may designate, and for inilial periods of not exceeding
three years, lo the lowest responsible bidders tendering su ficient guaranty for faithful performance in
accordance with the terms of the advertisement al fixed rales per airplane-mile: Provided, That where
the Posimaster General holds that a low bidder is not responsible or gualificd under this Act, such bidder
shall have the right to appeal to the Compiroller General, who shall speedily determine the issue, and
his decision shall be final: Provided further, That the base raie of pay which may be bid and acc_epted
in awarding such comtracts shall sn no case exceed 88 1/3 cenls per airplane-nile for transporting a
mail load not exceeding three hundred pounds. Payment fqr transportation shall be at the base rate
fixed in the conlract for the first three hundred pounds of mail or fraction thereof plus one-lenth of such
base rate for each additional one hundred pounds of mail or fraction thereof, compuled ai the end of each
calendar ‘month on the basis of the average mail load carried per mile over the route during such month,
except that in no case shall poyment exceed 40 cenls per airplanc-mile.

(b) No contract or interest therein shall be sold, assigned, or transferred by the person to
whom such contract is awarded, to any other person without the approval of the Postmaster
General; and upon any such transfer without such approval, the original contract, as well as such
transfer, shall at the option of the Postmaster General become null and void.

(c) If, in the opinion of the Postmaster General, the public interest requires it, he may grant ex-
lensions of any route: Provided, That the aggregate mileage of all such extensions on any route in
effect at one time shall not exceed two hundred ond fifly miles, an4 that the rate of pay for such exten-
sions shall not be in excess of the rate per mile fixed for the service thus extended. .

(d) The Posimaster General may designale certain roules as primary or as secondary routes.
He shall designate as primary routes at least three iranscontinental routes with such lermini as he
may deem advisable, and, in addition thereto, such other roules as he may consider in the public inter-
est, but no route less than seven hundred and fifty miles in length shall be designaled as a primary route:
Provided, That the present routes from Scatile to San Diego and from Newark (or New York, as the case
may be) to Miami, Florida, may be held and regarded as other than primary routes: Provided further,
That the Southern Transcontinenial Rouie from Boston via New York (or Newark, as the case may
be) and Washinglon to Los Angeles, shall be designated as a primary route. The character of the
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designation of such routes shall be published in the advertisements for bids, which bids may be
asked for in whole or in part of such routes.

(e) If on any route only one bid is received, or if the bids received appear to the Postmaster
General to be excessive, he shall cither reject them or submit the same to the Interstate Commerce
Commission for its direction in the premises before awarding the contract.

(f) The Postmaster General shall not aiward contracts for air-mail roules or extend such roules
in excess of an aggregate of thirty-two thousand miles, and shall not pay for air-mail (ransportation
on such routes and exlensions in excess of an annual aggregale of forly-five million airplane-miles.
Subject to the foregoing, the Posimaster General shall prescribe the number and frequency of schedules,
intermediale regular stops, and time of depariure of all planes carrying air mail, with due regard for
the volume of mail carried over each route and for connecting schedules, and he may, under such regu-
lations as he may prescribe, authorize and, notwithstanding any other provisions of this Acl, com-
pensate for a special schedule or an extra or emergency irip in addition lo any regular schedule over
air-mail roules or portions thereof at the same mileage rate paid for regular schedules on the contract
roule or routes, or at a lesser rale sf agreed (o by the conlractor and the Postmaster General, and ke may
utilize therefor any scheduled passenger or express flight of the contractor between the terminal points
or over a portion of any roule whenever the needs of the service may so require: Provided, That the Posi-
master General may, wpon application by an air-mail contractor, authorize said coniractor for Lis oun
convenience to (ransport air mail on any nonmail schedule or plane, with the undersianding that the
weights of mail so (ransporied will be crediled to regular mail schedules and no mileage compensation
will be claimed therefor and the miles flown in such cases will not be computed in the annual aggre-
gate of flown mileage, authorized under this section.

(g) Authority is hereby conferred upon the Postmaster General to provide and pay for the
carriage of mail by air in conformity with the terms of any contract let by him prior to the passage
of this Act, or which may be let pursuant to a call for competitive bids therefor issued prior to the
passage of this Act, and to extend any such contract for an additional period or periods not ex-
ceeding nine months in the aggregate at a rate of compensation not exceeding that established
by this Act nor that provided for in the original contract: Provided, That no such contract may
be so extended unless the contractor shall agree in writing to comply with all the provisions of this
Act during the extended period of the contract,

SecrioN 4. The Postmaster General shall cause advertisements of air-mail routes to be con-
spicuously posted at each such post office that is a terminus of the route named in such advertise-
ment, for at least twenty days, and a notice thereof shall be published at least once a week for
two consecutive weeks in some daily newspaper of general circulation published in the cities that
are the termini for the route before the time of the opening of bids.

SECTION 5. After the bids are opened, the Postmaster General may grant to a successful bid-
der a period of not more than thirty days from the date of award of the contract to take the steps
necessary to qualify for mail services under the terms of this Act: Provided, That, at the time of
the award, the successful bidder executes an adequate bond with sufficient surety guaranteeing
and assuring that, within such period, said bidder will fully qualify under the Act. faithfully to
execute and to carry out the terms of the contract: Provided further, That, if there is a failure
scf) Xo qualify, the amount designated in the bond will be forfeited and paid to the United States
of America.

SECTION 6. (a) The Interstate Commerce Commission is hereby empowered and directed, after
notice and hearing, to fix and delermine by order, as soon as practicable and from time to time, the
fair and reasonable rales of compensation within the limitations of this Act for the transportation of
air mail by airplane and the service connecled therewith over each air-mail route, and over each section
thereof covered by a separale contracl, prescribing the method or methods by weight or space, or both,
or otherwise, for ascertaining such rales of compensation, and to publish the same, which shall continue
in force until changed by the said Commission after due notice and hearing, and so much of subsec-
tion (g) of section 3 of this Act as is in conflict with this section is hereby repealed.

(b) The Interstate Commerce Commission is hereby directed at least once in each calendar year
from the date of the award of any contract lo examine the books, accounts, contracts, and entire business
vecords of the holder of each air-mail contract, and lo review the rates of compensation being paid to
such holder in order lo be assured that no unreasonable profit is being derived or accruing therefrom,
and in order to fix just rates. In determining what may constitute an unreasonable profit the said
Commission shail take into consideration the income derived from the operation of airplanes over the
routes affected, and in addition to the requirements oj_’ section 8 (f) of this Act, shall take into consid-
eration all forms of expenditures of said companies in order lo ascertain whether or not the expendi-
tures have been upon a fair and reasogtable basis on the part of said company and whether or not the
said company has paid more than a fair and reasonable market value for the purchase or reni of planes,
engines, or any other types or kind, or class, or goods, or services, including spare parts of all kinds,
and whether or nol the air-mail contracting company has purchased or rented any kind of goods, com-
modilies, or services from any individuals who own stock in or are connecled with the said contracting
companies or has purchased such goods and services from any company or corporalions in which any
of the tndividuals employed by or owning slock in the air-mail coniracling company have any inlerest
or from which such purchase or renls any of the employees or stockholders of air-mail conlracting com-
panies would be directly or indirvectly benefitted. Within thirly days after a decision has been reached
upon such review by the Inlerstate Commerce Commission touching such profit a full report thereof
shall be made o the Postmaster General, to the Secretary of the United States Senate, and lo the Clerk
of the House of Representalives.

(c) Any contract (1) let, extended, or assigned pursuant lo the provisions of this Act, and in full
Jorce and effect on March 1, 1936, or (2) which may be let subsequent to such date pursuant o the pro-
visions of this Act and shall have been satisfaclorily performed by the contractor during its full instial
period, shall, from and after such date, or from and afler the lerminalion of its initial period, as the
case may be, be continued in effect for an indefinile period, and compensation therefor, on and after
March 1, 1936, during such period of indefinite continuance, shall be paid at the rale fixed by order
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of the Commission under this Ad, subject Lo such addilional conditions and terms as the Commission
may prescribe, upon vecommendation of the Postmasier Gemeral, whick shall be comsistent <cith the
requirements and Iimitations contained sn section 1 of this Act; but any contract so continued in effect
may be taminated by the Commission upon sixty days” nolice, upon such hearing and motice thereof
o inlevested parties as the Commission may determine Lo be reasomable; and may also be terminated,
in whole or in part, by mutual agreement of the Postmasier General and the contracior, or for cause
by the coniractor upon sixty days’ molice. the termination of any air-mail contract, in accord-
ance with any of the provisions of this Act, the Postmaster General may let a new contract for
air-mail service over tﬁc route affected, as authorized in this Act.

(d)_All provisions of section 5 of the Act of July 28, 1916 (39 Stat. 412; U.S.C,, title 39, secs.
523 to 568, inclusive), relating to the administrative methods and procedure for the adjustment
of rates {or carriage of mail by railroads shall be applicable to the ascertainment of rates for the
t rtation of air mail by airplane under this Act so far as consistent with the provisions of
this Act. For the purposes of this section the said Commission shall also have the same powers
as the Postmaster General is authorized to exercise under section 10 of this Act with respect to
the keeping, examination, and auditing of books, records, and accounts of air-mail contractors,
and it is authorized to employ special ts or examiners to conduct such examination or audit,
who shall have power to administer oa examine witnesses, and receive evidence.

(c) In fixing and determining the fair and reasonable rates of compeasation for air-mail trans-
portation, the mission shall give consideration to the amount of air mail so carried, the fa-
cilities supplied by the carrier, and its revenue and profits from all sources, and from a consider-
ation of these and other material elements, shall fix and establish rates for each route which, in
connection with the rates fixed by it for all other routes, shall be designed to keep the aggregate
cost of the transportation of air mail on and after July 1, 1938, within the limits of the anticipated
postal revenue therefrom,

In arrizing a! suck determination the Commission shall disrggard losses resulling, in the opinion
of the Commission, from the unprofilable maintenance of sonmail schedules, in cases where the Com-
mission may find that the gross receipls from such schedules fail to meet the additional operaling ex-
ﬁtﬂsc occasioned thereby. In fixing and determining such rales, if it shall be conlended or alleged by the

older of an air-mail contract that the rate of com pensation in force for the service involved is insu ficient,
the burden of establishing suck insuficiency and the extent thereof sholl be assumed by him. In mo
case shall the rates fixed and determined by the said Commission hereunder exceed the limits prescribed
in section 8 (a) of this Acl.

The Commission is hereby authorised and dirvected, after having made a full and complete exami-
nation and audit of the books, and after having examined ond carefully scrutinized all expendilures
and purported expenditures, of the holders of the contracts hereinafler referved to, for goods, lands, com-
modilics, and services, in order 10 delermine whether or not such expenditures were fair and just, and
1were not improper, excessive, or collusive, in the cases of the eight air-mail comlracts which are allowed,
by a previous report of the Commission, the rate of 33 1/3 cents per mile, under the provisions of the
Act of June 18, 1934, on roules Numbered 7, 18, 18, 14, 19, 85, 27, and 38, ond the Commission shall
make @ report o the Congress, not lafer than January 15, 1936, whether or nol, in its judgment, a fair
and reasonable rale of compensation on each of said eight contracts, under the other provisions and
conditions of said Ad, as herein amended, is in excess of 83 1/3 cents per mile; logether with full facts
and reasons in delail why it recommends for or against any claim for increase.

() Each holder of an air-mail coniract shall file with the Interstatle Commerce Commission, in
such form as the Commission shall require, on July 1st and January 1st of each year, o full stalement
of all frec transportation hereafter furnished during the preceding semiannual period to any persons,
including in each case the regular tariff value thereof, the name and address of the donee, and a state-
ment of the reason for furnishing such free transporiation.

_SEcTION 7. (a) After December 31, 1934, it shall be unlawful for any person holding an air-
mail contract to buy, acquire, hold, own, or control, directly or indirectly, any shares of stock or
other interest in any other partnership, association, or corporation engaged directly or indirectly
in any phase of the aviation industry whether so engaged through air transportation of passengers,
express, or mail, through the holding of an air-mail contract, or through the manufacture or sale
of airplanes, airplane parts, or other materials or accessories generally used in air_transportation,
and regardless of whether such buying, acquisition, holding, ownership, or control is done directly,
or is accomplished indirectly, through an agent, subsidiary, associate, affiliate, or by any other
device whatsoever: Provided, That the prohibitions herein contained shall not estend to interests

in landing fields, hangars, or other ground facilities necessarily incidental to the performance of

the transportation service of such air-mail contractor, nor to shares of stock in corporations whose
rincipal business is the maintenance or operation of such landing fields, hangars, or other ground
acilities.

(b) After December 31, 1934, it shall be unlawful (1) for any partnership, association, or cor-
poration, the principal business of which, in purpose or in fact, is the holding of stock in other
corporations, or (2) for any partnership, assoclation, or corporation engaged directly or indirectly
in any phase of the aviation industry, as specified in subsection (a) of this section, to buy, acquire,
hold, own, or control, directly or indirectly, either as specified in such subsection (a) or otherwise,
any shares of stock or other interests in any other partnership, association, or corporation which
holds an air-mail contract.

(¢) No person shall be gualified to _enter upon the performance of an air-mail contract, or
thereafter to hold an air-mail contract, if at or after the time specified for the commencement of
mail transportation under such contract, such person is (or, if a partnership, association, or cor-
poration, has and retains a member, officer, or director that is) a member, officer, director, or
stockholder in any other partnership, association, or corporation, whose principal business, in
purgose or in fact, is the holding of stock in other corporations, or which is engaged in any phase
of the aviation industry, as specified in subsection (a) of this section.
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(d) No person shall be qualified to enler upon the performance of, or thereafler to kold av air-
mail contract (1) if, at or after the time specificd for the commencement of masl transportation under
such contract, such person is (or, if a parinership, association, or corporalion, has a member, officer,
or director, or an employee performing general managerial dulies, that is) an individual who has
therelofore entered into any unlawful combination to prevent the making of any bids for carrving the
mails: Provided, That whenever required by the Postmaster General or Inlersiate Commerce Conmis-
sion the bidder shall submit an affidavit exccuted by the bidder, or by such of sis officers, directors. or
general managerial employees as the Postmaster General or Interstale Commerce Commission may
designate, sworn lo before an officer authorized and empowered to administer oatkhs, staling in suck
afhidavit that the afiant has nol entered nor proposed lo enler inlo any combination lo prevent the mak-
ing of any bid for carrying the mails, nor made any agreement, or given or performed, or promised to
give or perform, any consideralion whalever to snduce any other person lo bid or not to bid for any ma:l
contract, or (8) if it pays any officer, direclor, or regular employee compensalion in any form, whether
as salary, bonus, commission, or otherwise, at a rale exceeding 817,600 per year for full time: Provided
Sfurther, That it shall be unlawful for any officer or regular employee to draw a salary of more than
817,600 per year from any air-mail contractor, or a salary from any other company if such salary from
any company makes his lotal compensalion more than 817,600 per year.

. SectION 8. Any company alleging to hold a claim against the Government on account of anyv

air-mail contract that may have heretofore been annulled may prosecute such claim as it may
have against the United States for the cancellation of such contract in the Court of Claims of the
United States, provided that such suit be brought within one year from the date of the passage
of this Act; and any person not ineligible under the terms of this Act who qualifies under the other
requirements of this Act, shall be eligible to contract for carrying air mail, notwithstanding the
provisions of section 3050 of the Revised Statutes (Act of June 8, 1872).
. .. SECTION 9. Each person desiring to bid on an air-mail contract shall be required to furnish
in its bid a list of all the stockholders holding more than 5 per centum of its entire capital stock.
and of its directors, and a statement covering the financial set-up, including a list of assets and
liabilities; and in the case of a corporation, the original amount paid to such corporation for its
stock, and whether paid in cash, and if not paid in cash, a statement for what such stock was
issued. Such information and the financial responsibility of such bidder, as well as the bond of-
fered, may be taken into consideration by the Postmaster General in determining the qualifica-
tions of the bidder.

SECTION 10, All persons holding air-mail conlracts shall be required 1o keep their books, records,
and _accounts under such regulations as may be promuigated by ﬂw Postmaster General, and he is
hereby authorized, if and when he deems it advisable to do so, to examine and audit the books, records.
and accounts of such contraclors, and to require such contractors to submit full financial reporis in
such form and under such regulations as he may prescribe.

Whenever an audit of the books, records, or accounts of any air-mail conlraclor is made by the
auditors of the Interstate Commerce Commission, a full and complele report thereof shall be made to
the Post Office Department within thirty days, and that report shall contain all snstances in which the
contraclor has failed to comply with any of the provisions of the uniform system of accounts prescribed
by the Post Office Department; and the Postmaster General shall, upon request, have at all times ac-
cess 1o the records and reports of the Commission concerning air mail and air-mail contracts. There
is authorized to be used from the appropriations for Contract Air Mail Service for the fiscal year end-
ing June 80, 1936, a sum not in excess of 826,000 for the purpose of auditing the books and records
of air-mail contraclors by the Post Office Department.

SecTION 11, Before the establishment and maintenance of an air-mail route the Postmaster
General shall notify the Secrctary of Commerce, who thereupon_shall certify to the Postmaster
General the character of equipment to be employed and maintained on each air-mail route. In
making this determination the Secretary of Commerce, in his specifications furnished to the Post-
master General, shall determine only the speed, load capacity, and safety features and safety
devices on airplanes to be used on the route, which said specifications shall be included in the
advertisement for bids.

. SECTION 12. The Secretary of Commerce is authorized and dirccted to prescribe the maximum
flying hours of pilots on air-mail lines, and safe operation methods on such lines, and is further
authorized to approve agreements between air-mail operating companies and their pilots and
mechanics for retirement benefits to such pilots and mechanics. The Secretary of Commerce is
authorized to prescribe all necessary regulations to carry out the provisions of this section and
section 11 of this Act.

SECTION 13. It shall be a condition upon the holding of any air-mail contract that the rote of
compensalion and the working condilions and relations for all pilots and other employees of the holder
of such contract shall conform to decisions heretofore or hereafter made by the National Labor Board,
or ils successor in authority, nolwithstanding any limilation as to the period of its effectiveness in-
cuded in any such decision herelofore rendered. This section shall not be construed as restricting the
right of any such employees by collective bargaining o obtain higher rales of compensation or more
favorable working conditions and relations.

. SECTION 14, The Federal Radio Commission shall give equal facilities in the allocation of
radio frequencies in the aeronautical band to those airplanes carrying mail and/or passengers
during the time the contract is in effect.

..SECTION 15. Afler June 30, 1935, no person holding a contract or contracts for carrying air
mail on a primary route shall be cwarded or hold any contract for carrying air mail on any other
Primary route, nor on more than three additional routes other than primary routes. In case one per-
son holds several contracts covering different sections of one air-mail rowle as designated by the Post-
master General, such several contracts shall be counted as one contract for the purpose of the preceding
Sentence. It shall be unlawful for air-mail contraclors, competing in parallel routes, lo merge or to
enter into any agreement, express or implied, which may result in common control or ownership.

After June 30, 1935, no air-mail conlracior shall be allowed lo maintain passenger or express service .

L
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off the line of his air-mail route whick in any woy competes witk passenger or express service arailable
upon another air-mail roule, excep! that offline compelilive service whick has been re ly mginiained
on and prior to July 1, 1936, and such seasonal schedules as may have been regularly mainiained dur-
ing the year prior o July 1, 1935, may be continued if restricted to the number of schedules and to the
stops scheduled and in cffect during such period or season.

Upon application of the Postmaster General or of any isierested air-mail contractor, seiting forth
that the general tromsport business or earmings upomw am air mail rowle are being adversely offected by
any glleged unfair praclice of another air-mail contracior, or by any compelilive air-transport service
supplied by an air-mail contraclor other than that supplicd by him on the line of his prescribed air-
muil route, or by any sarvice inaugurated by him after July 1, 1835, through the scheduling of com-
petitice monmail flights ocer an gir-mail roxte, the Interstale Commerce Commission shall, after giving
reasonable nolice to the air-mail controctor complained of inguire fully into the subject matter of the
alicgations and if the Commission shall find swch prockice or competilion or any part thereof to be
unfair, or that such compelitire service in whole or in_part is not reasonably required in the inlerest
of public convemience and necessity, and if the Commission shall further find that in either case the
receipls or expenses of an air-mail contracior ove so affecied thereby as 1o lend o increase the cost of
uir-mail transporialion, then it shall order such practice or compelilive service, or bolh_. as l{w case may
be, discontinued or restricted in accordance with such findings, and the respondent air-masl consracior
named in the order sholl comply therewith within o rtason:%lq time o be fixed in such order. If the
Commission shall find after like application, notice ond hearing that the public comvenience and ne-
cessily requires additional service or schedules amd such service or schedules do mot tend to increase
the cost of air-mail transportation, it may permit the institution and maintenance of such schedules
and prescribe the frequency thereof. The compensation of any air-mail contracior shall be withheld
during any period that it comtinues o violale any order of the Commission or any provision of this Act,

SecTioN 16. The Postmaster General may provide service to Canada within one bundred and
fifty miles of the international boundary line, over domestic routes which are now or may hereafter
be established and may authorize the carrying of either foreign or domestic mail, or both, to and
from any points on such routes and make payment, for services over such routes out of the ap-
propriation for the domestic Air Mail Service: Provided, That this section shall not be construed

?sesr:;acalmg the authority given by the Act of March 2, 1929. (U.S.C., Supp. VII, title 39, sec.

Section 17. The Postmaster General may cause any, contract to be canceled for willful dis-
regard of or willful failure by the contractor to comply with the terms of its contract or the pro-
visions of law herein contained and for any conspiracy or acts d ed to defraud the United

gmltes with respect to such contracts. This provision is cumulative to other remedies now provided
y law.

SecTioN 18. Whoever shall enter into any combination, understanding, agreement, or arrange-
ment to prevent the making of any bid for any contract under this Act, to induce any other person
not to bid for any such contract, or to deprive the United States Government in any way of the
benefit of full and free competition in the awarding of any such contract, shall, upon conviction

thereof be fined not more than $10,000 or imprisoned for not more than five years, or both,

SECTION 19. If any person shall willfully or knowingly violate any provision of this Act his
contract, if one shall have been awarded to him, shall be forfeited, and such person shall upon
gonvxcuon be punished by a fine of not more than $10,000 or be imprisoned for not more than

ve years.

Section 20. The President is hereby authorized to appoint a Commission composed of five

members to be appointed by him, not more than three members to be appointed from any one
political party, for the purpose of making an immediate study and survey, and to report to Congress
not later than February 1, 1935, its recommendations of a broad policy covering all phases of
aviation and the relation of the United States thereto. Members appointed who are not already
in the service of the United States shall receive compensation of not exceeding the rate of com-
pensation of a Senator or Representative in Congress.
... SecTion 21, Such Commission shall organize by electing one of its members as chairman, and
it shall appoint a secretary whose salary shall not ex%eed the rate of $5,000 per annum. Said Com-
mission shall have the power to pay actual expenses of members of the nission in the per-
formance of their duties, to employ counsel, experts, and clerks, to subpena witnesses, to require
the production by witnesses of papers and documents pertaining to such matters as are within
the jurisdiction o¥ the Commission, to administer oaths, and to take testimony, and for such pur-
pose there is hereby authorized to be appropriated the sum of $75,000.

Approved August 14, 1935,
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*DIVISION I-

AIRCRAFT AND ENGINE MANUFACTURERS

AIRPLANE
MANUFACTURERS

THE BEECH AIRCRAFT
COMPANY

Manufacturers of
Commercial and Custom Built
Airplanes
Office, Factory and Landing Field
Wichita, Kansas

Walter H. Beech President

BOEING AIRCRAFT
COMPANY
Seattle, Washington

Military and Commercial Aircraft
C. L. Egtvedt, president; J. P. Mur-
ray, G. W. Carr, Erik H. Nelson
and C. N. Monteith, vice-presidents;

H. E. Bowman, Secc-treas.

BREWSTER AERONAUTICAL
CORPORATION
Long Island City, New York

Designers and manufacturers of
airplanes and airplane and airship
parts

President—James Work
Vice-Pres.—R, M, Singer
Vice-Pres.—R. D. Work, Jr.
Sec. & Treas.—John R. Hunt

CONSOLIDATED AIRCRAFT
CORPORATION
San Diego, California
Military and Commercial Aircraft
Training — Observation — Pursuit
Attack—Seaplanes—Flying Boats
Subsidiaries:
Fleet Aircraft of Canada, Ltd.
Fort Erie, Ontario, Canada

CURTISS AEROPLANE &
MOTOR CO., Buffalo, New York
(A Division of Curtiss-Wright
Corporation)
Manufacturers of aircraft for the
U. S. Army and U. S. Navy
B. S. Wright, Vice President and
Gen. Mgr.; J. A. B. Smith, Vice
Pres.; T. P. Wright, Vice Pres.;
Geo. S. Lapp, Treas.; E. S. Cramer,
Sec.

Cable Address: “Aecroexco”

CURTISS-WRIGHT AIRPLANE
COMPANY

Robertson, Missouri
(A Division of Curtiss-Wright
Corporation)
Manufacturers of sport planes,
commercial transports and military
aircraft. G. J. Brandewiede, Vice
President and Gen. Mgr. George
M. Ebert, Treas.; E. S. Cramer,
Sec.
Cable address: ‘““Aeroexco”

FAIRCHILD AIRCRAFT
CORPORATION

(Subsidiary of Fairchild Aviation
Corporation)
Manufacturers of
Fairchild “22”

Fairchild “24”

Fairchild “45”

High Speed Amphibian Transpo:t
Commercial and Military Cargo
Transports
S. M. Fairchild, President

GLENN L. MARTIN COMPANY
Manufacturers of
Bombardment Airplanes
and
Ocean Transport Flying Boats
Baltimore, Maryland
Glenn L. Martin, President

510
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SIKORSKY AIRCRAFT

Division of United Aircraft

Manufacturing Corporation
Bridgeport, Connecticut

Designers and

multi-motored transport

bions and flying boats for private, l|

commercial
vice,

E. E. Wilson, General Mgr.

I. I. Sikorsky, Engineering Mgr.

E. H. Glaettli, Asst. Secy. and
Asst. Treas.

and government ser-

STINSON AIRCRAFT CORP.

Manufacturers of
Commercial & Military Airplanes
and
Contractors to United States
and Foreign Gov'ts.

MAIN OFFICE AND FACTORY
STINSON FIELD
WAYNE, MICHIGAN
(near Detroit)

CHANCE VOUGHT AIRCRAFT

Division of United Aircraft
Manufacturing Corporation
East Hartford, Connecticut

Designers and Manufacturers of
Military and Commercial Airplanes
and Seaplanes. Contractors to gov-
ernments of United States and
Foreign Countries.

E. E. Wilson, General Manager

THE WACO AIRCRAFT
COMPANY

Manufacturers of WACO private

light commercial and military land-

planes and seaplanes. Aircraft
designers and constructors.

Clayton J. Brukner, President

Lee N. Brutus, Vice President
and Treasurer

L.. E. St. John, Secretary

Hugh R. Perry, Sales Manager

—

AvuToGiro
MANUFACTURERS

manufacturers of

e ——

amphi- !

AUTOGIRO COMPANY OF
AMERICA

American Holders of Exclusive
Rights for Autogiro Manufacture
under License
Commercial and Military Autogiro
Types Developed
Headquarters Willow Grove,
Pennsylvania

ENGINE
MANUFACTURERS

ALLISON ENGINEERING
COMPANY
Division of
General Motors Corporation
Indianapolis, Ind.
Aircraft Power Plant Engineering
and Construction
Allison Steel Back Bearings

AVIATION MANUFACTURING
CORPORATION
LYCOMING DIVISION
Wi illiamsport, Pa.

Manufacturers of
Lycoming R-680 Series Engines
and
Lycoming-Smith Controllable
Propellers

KINNER AIRPLANE & MOTOR
CORP,, LTD.

Glendale, Calif.
Manufacturers of Aircraft Engines

K-5 100 h.p. C-5 210 h.p.
B-5 125 h.p. C-7 300 h.p.
R-5 160 h.p. ASC-7 370 h.p.

BSC-7 440 h.p.
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PRATT & WHITNEY
AIRCRAFT

Division of United Aircraft
Manufacturing Corporation
East Hartford, Connecticut

Manufacturers of
“Wasp Junior,” “Wasp,” “Hornet,”
“Twin Wasp Junior” and *“Twin
Wasp” Aeronautical IEngines
General Manager: C. W. Deeds
Asst. General Manager: J. C. Ward
I'ngineering Manager: I.. S, Hobbs
Cable Address: Aircraft

WRIGHT AERONAUTICAL
CORPORATION

Paterson, New Jersey
(A Division of Curtiss-Wright
Corporation)
Manufacturers  of  Wright “Cy-
clone,” Wright “Whirlwind,” and
Curtiss “Conqueror” lingines.
Guy W. Vaughan, Pres.; M. B.
Gordon, Vice P’res, and Gen. Mgr.:
George Chapline, Vice Pres. Sales:
Arthur Nutt, Vice Pres. Engrg.:
J. J. Donahue, Treas.; E. S. Cra-
mer, Sccy.
Cable Address: “\Wrightaero”

- DIVISION II -

MANUFACTURERS OF ACCESSORIES, MATERIALS
AND SUPPLIES

AIRPLANE ACCESSORIES,
MaTERIALS, PARTS AND
SuPPLIES

—

ALUMINUM COMPANY OF
AMERICA

Gulf Building, Pittsburgh, Penna,
Alcoa Aluminum and its alloys in
every commercial form—flat and
corrugated sheet, castings, forg-
ings, tubing including streamline,
bolts, screws, rivets, wire, rod,
bar, fuel tanks, Lynite Pistons and
Connecting Rods, Alcoa Albron
Powder and Paste for aluminum
paint, All forms of aluminum re-
quired for aircraft construction.

BENDIX PRODUCTS COR-
PORATION
South Bend, Indiana
Division of
Bendix Aviation Corporation
Vincent Bendix, President
AIRPLANE CARBURETOR
DIVISION
Bendix Stromberg Carburectors
AIRPLANE WHEEL & BRAKE
DIVISION
Shock Struts, Wheels and Brakes
Tail Wheel Knuckles, Pilot Seats

E. K. BISHOP LUMBER CO.
Aberdeen, Wash.
Manufacturers of airplane spruce.

We have supplied stock for 15
yvears to United States Government
and to leading airplane factories in
this and in foreign countries.

AEROL STRUTS

Mfg. By

THE CLEVELAND PNEU-
MATIC TOOL COMPANY
Cleveland, Ohio

Ask the Pilots who land on them.

HARTSHORN TIE RODS

Streamline and Square Section Tie

Rods complete with terminals.

Manufactured in Carbon Steel or
18-8 Polished Stainless.

STEWART HARTSHORN COMPANY

250 Fifth Ave., New York City
J. M. Layng, Secy. & Treasurer
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MACWHYTE COMPANY

Kenosha, Wisconsin
Mirs. of Streamline and Internal !
Aircrait Tie Rods with Terminals. |
Anvailable in cadmium plated carbon
stecel and polished stainless steel:
also mfrs. of aircraft cord, strand.
grommets, slings.
Jessel 8. Whyte, V. P. & G. M.

THE LEECE-NEVILLE
COMPANY
5363 Hamilton Ave., Cleveland, O.
Electrical Starting and Lighting
Systems
Voltage Regulators for Airplanes
B. M. Leece. President
P. H. Neville. Vice-President
Geo. S. Cole. Secy. and Gen. Mgr.

JOHN A. ROEBLING'S SONS i
COMPANY, Trenton, New Jersey |
Aircraft  Wire, Strand, Cord,
Thimbles, Ferrules, Locking and :
Serving Wire, Welding Wire, Con- '
trol Cables. Ignition Cables, Elec- |
trical Wires and Cables.
Horace E. Thorn
Aeronautical Representative
Catalog A-636

ROMEC PUMP COMPANY

Manufacturers of
Aircraft Fuel Pumps, Vacuum
Pumps, Hand Pumps, Air Com-
pressors, Retractable Landing Gear
Pumps. Relief and ByPass Valves.
Standard in all Branches of Gov-
ernment Service.

Elyria, Ohio, U. S. A.

ENGINE PARTs,
COMPONENTS AND
ACCESSORIES

THE B. G. CORPORATION
136 West 52nd St,, New York City
2,

3 Mica Aviation
Shielded and
Unshielded

Spark Plugs

Richard Goldsmith, President
George M. Paulson, Chief Engineer

BREEZE CORPORATIONS,
INC,

24-46 South 6th St,, Newark, N. ]J.
Breeze Radio Ignition Shielding,
Aeroflex Fuel and Oil Lines, Tie
Rods, Ignition Synchronizers,
Tachometer Drives, Flexible Fuel
Pump Drives. Remote Control As-
semblies, Shielding Conduit and

E Fittings for light and power lines,
LECTRICAL Flexible Metallic Tubing, Stainless
EQUIPMENT Steel Structures.
GENERAL @ ELECTRIC
Schenectady, N. Y.
Complete Airport- and Airway-
lighting equipment including
beacons.
Superchargers for Aircraft )
Engines. Ceramic and Mica
Sales and Engineering Offices in Dependable Ignition
Principal Cities. Toledo, Ohio
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ECLIPSE AVIATION CORPO-

RATION

East Orange, New Jersey
Starters, Generators, Radio Power
Equipment, Automatic Propeller
Hubs, Miscellaneous Aircraft Ac-

cessories.

Charles Marcus, President
Raymond P. Lansing, Vice-Pres.

NORMA-HOFFMANN BEAR-
INGS CORPORATION
Stamford, Connecticut
Precision Ball,

Roller and Thrust Bearings

PARK DROP FORGE
COMPANY
Cleveland, Ohio
Crankshafts — Camshafts
Rough or finished for
Aviation— Tractor — Diesel— Truck
and Industrial Motors

Surface Hardening by
TOCCO Process

PARKER APPLIANCE
COMPANY
Manufacturers of
Parker Tube Couplings, Valves,
Cocks, Engine Primers, Tubing,
Tube Cutters, Tube Benders, Flar-
ing Tools, Manifolds, Special Bent
and Fabricated Tubes.
Office and FFactory at
17325 Euclid Ave., Cleveland, Ohio
A. L. Parker, Proprietor

SCINTILLA MAGNETO CO.,
INC.

Sidney, N. Y.

(Subsidiary of Bendix
Corporation)

Manufacturers of
Magnetos, Aircraft Battery Igni-
tion, Radio Shielding, Switches and

Spark Plugs.
Vincent Bendix, President, H. Han-
ni, V. P. and Gen’l. Mgr.,, T. Z.
Fagan, V. P., W. J. Spengler,
Ch. Engr.

Aviation

Cleveland Detroit

P

THOMPSON PRODUCTS, INC.

Mifrs. of Aircraft Engine Valves,

Pistons, Piston Pins and other

hardened and ground alloy steel

parts for aircraft service.

F. C. Crawford ......... President

L. M Clegg ..ovcevnnnnaan...
....... V. P. & Gen. Sales Mgr.

UNITED AIRCRAFT
PRODUCTS, INC.
Dayton, Ohio
Mfrs. of AN Standard Aircrart
Parts and Accessories, Oil Temper-
ature Regulators, Gun and Bomb
Controls. Specialists in Aircraft
FFuel System and Power Plant
Equipment.

Electrical Conduit Boxes and Fit-
tings.

—

FLAREsS AND SIGNALS

INTERNATIONAL FLARE-
SIGNAL CO.
Tippecanoe City, Ohio
Airplane Flares and Signals
The only complete line of Ap-
proved Flares meeting all classifi-
cation requirements of the U. S.
Department of Commerce. Con-
tractors to the United States and
Foreign Governments., Send for

free descriptive Catalog.

INSTRUMENTS

ELGIN NATIONAL WATCH
COMPANY
Elgin, Illinois, U. S. A.
Chronometric Tachometers, Com-
passes, Clocks for Aircraft Equip-
ment, Watches for Air Men
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Weslern Elecrric

“Standardized”
Aviation Radio for
Private Flyers—Airports
Transport Companies

WESTERN ELECTRIC
COMPANY

Aviation Communication — Com-
mercial Department

195 Broadway New York, N. Y.

TIRES

THE B. F. GOODRICH
COMPANY
Akron, Ohio. Makers of
GOODRICH AIRPLANE SIL-
VERTOWNS
for sport and transport planes.
Over 40 rubber products for
airplanes including De-icers
Abrasion Shoes—Matting—Hose—
Grommets—Shock Absorber Cord
Complete line of accessories

DIVISION III -
REFINERS OF FUELS — LUBRICANTS

AVIATION PRODUCTS

Shell Petroleum Corporation
St Louis

Shell Eastern Petrol. Prads., Inc.
New York

Shell Oil Company

San Froncisco

STANDARD OtL COMPANY
OF NEW JERSEY

New York City

26 Broadway -

SOCONY-VACUUM OIL
COMPANY, INC.

26 Broadway, New York, N. Y.
Aero Mobiloil Aero Mobilgas
Mobilgrease
Aircraft Instrument Oil
Aircraft Compass Fluid

TEXACO
AVIATION PRODUCTS
GASOLINE - OIL - GREASE

STANDARD OIL COMPANY
OF CALIFORNIA

225 Bush St., San Francisco, Calif.
Aviation Petroleum Products
Stanavo Aviation Gasoline
Stanavo Ethyl Aviation Gasolines
Stanavo Aviation Qils
Stanavo Rocker Arm Greases
S. S. Chadderton, Manager
Aviation Department

THE TEXAS COMPANY
135 East 42nd St., New York, N. Y.

Offices in Principal Cities
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-DIVISIONIV -

EXPORTERS. FLYING SCHOOLS. PUBLISHERS
AND MISCELLANEOUS

DistriBUTORS

ExPORTERS

AIR ASSOCIATES, INC.
Manufacturers - Distributors
Exporters
Garden City, New York
Cable Address: Airsoc New York
Parts. Supplies, Equipment, Instru-
ments. Radio. Wheels. Tires,
Fabric, Dope.

All materials and accessories ior
aircraft manufacture, operation and
repair. Complete catalog on request.

BARR SHIPPING CORPORA-
TION
25 Beaver St,, New York City
Specializing in

Boxing, Shipping. Insuring Export
Planes, Motors, etc.

Pioneers in Export Service to Air-
craft Manufacturers

FENGINEERS

DAy & ZIMDIMERMANN, INC.

ENIJ[DINERER S
HEW YORK PHILADEI.PHIA CH:CASD

CONSULTANTS /7 AERONAUTICS

Aircraft Design, Air Transportation

Reports, Investigations, Engineering
Management

CURTISS-WRIGHT EXPORT
CORPORATION

30 Rockefeller Plaza,
New York, N. Y.
(A Division of Curtiss-Wright
Corporation)
Sales distributors in foreign coun-
triecs of airplanes, engines and all
types of aeronautical equipment.
J.'S. Allard. Pres.: Wm. F. Gould-
ing. Vice Pres.: B. G. Leighton.
Vice Pres.; R. P. Farnsworth, Vice

Pres.: E. S. Cramer, Sec. and
Treas.
Cable Address: “Aeroexco”

UNITED AIRCRAFT EXPORTS
CORPORATION

A Division of United Aircraft Cor-
poration .
East Hartford, Conn.

Cable Address: “Unitedair”
Export Representatives for:
Chance Vought and Sikorsky Ajr-
planes, Pratt & Whitney Aircraft

Engines and Hamilton Standard
Metal Propellers.
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FLyinG ScHooLs

PusLisHERS

PARKS AIR COLLEGE
East Saint Louis, Illinois

Well trained personnel is the con-
tribution of PARKS AIR COL-
LEGE to the air transport industry.
Two year courses lead to Bachelor
of Science degrees in specialized
flight, engincering and maintenance
training. Located at last Saint
Louis, Ill.

ROOSEVELT AVIATION
SCHOOL INC.

A Pioneer American Institution

Finest Government approved in-

struction leading to all classes of
licenses for

Pilots and Aviation Mechanics.
Offers the unequalled facilities and
exclusive opportunities of location
on Roosevelt Field, America’s
Leading Airport. Mail and railway

station: Mineola, N. Y.

Aviations’s largest business paper

RO DIGEST

(Including Ariation Engincering)
Aviation’s only class magazine
Tue SrorTsman Piror
IFrank A. Tichenor, Publisher
$3 u year cachs or both for 85.

515 Madison Ave., New York, N. Y.

AVIATION == 1

Recognized throughout the world
as the American authority on Air-
craft, Air Transport, Military
Aviation.

Member
Audit Bureau of Circulation
Associated Business Papers
McGraw-Hill Publishing Co., Inc.
330 West 42nd St.,, New York
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A

Abbot, Charles G.. 487

Accessories, 296-313: directory of
manufacturers, 512-515

Accidents, 477-480

Adamson, Robert, 252

Aerial service operations, 215-220

Aero Supply Mig. Co.. Inc., 206

Aeronautical Board. 487

Aeronautical Chamber of Commerce
of America. 27-28. 225, 300. 482

Acronautical Corporation of America,
231-252, 283

Aeronautical industry. 13-27

Aetna Casualty and Surety Co., 156

Air Associates, Inc.,

Air Corps. U. S. Army, 61-76, 233;
appropriations, 62, 471-472: equip-
ment. 17-18. 61; miles flown, 438:
organization. 488: personnel, 61, 73:
procurement. 62-67, 469: strato-
sphere flight. 227-233

Air forces, 11-14, 33-60: comparative
strength, 34

Air France, 42-43

Air lines, see Air transport

Air mail, 161-166. graph, 160. 161, 162,
163: appropriations, 471-472: con-
tracts, 300-501; F.A.M. contracts.
503 : F.AM. routes, 502: Post Office
officials, 491 ; postage rates, foreign,
473

Air Mail Act of 1934, 104, 161, 241
text, with 1935 amendments. 503-309

Air transport, 23-24, 155-200, graph,
157-164: summary of operations,
438, 439

.-\1.r Transport Association of Amer-
Ica, 156, 482

:\1_1' Transport Equipment, Inc.. 266

Air Transport Mfg. Co., Ltd., 252

Aircraft Mechanics, Inc., 252

Aircraft Radio Corp.. 296

Airplane Development Corp., 252-234

Airplanes, designs, 315-410: directory
of manufacturers, 510-512; number
licensed, 235, 207, 476+ production
18-19. 251-283, 459, 460, 461, graph,
20, 23; sales, 460, 461; spare part
sales, 462

Airports, 25-26, 100, 221-226, 474; re-

Airships. 26, 233-234
Airways. 25. 100, 101, 221-226, graph,
222

Aldrin, Major Edwin E., 210. 439,

483

Allen, C. B, 161

Allison Engineering Co., 283-284

Aluminum Company of America, 296

American Airlines, 166-170, 171

American Bar Association, 123, 124

American Economic Mission, 27-28

American Museum of Natural His-
tory. 208

American Society of Mechanical En-
gineers, 28, 483

American Telephone and Telegraph
Co., 296

Ames. Dr. Joseph S., 430, 487

Anderson, Lieut. Frederick L., 76

Anderson, Capt. Orvil A, 227-233,
440442

Andrews. Major Gen. Frank M., ;o-
71, 152, 440, 488

Andrews. Leland S.. 151, 170. 438

Antarctic expeditions. 138-141

Appropriations, government, 47I-472

Archbold. Richard, 265

Armistead, Ivan. 97

Army. sec Air Corps, U. 5. Army

Arnold, Brig. Gen. Henry H., 75, 439,
487, 488

Aviation Country Club of Long Is-
land. 211

Aviation Mfg. Corp.. 252, 279, 305

Autogiro, 2354. 269-270, 276 ; designs,
341, 355 _

Autogiro Company of America, 254

B

Babb, Charles, 146

Babbi. Capt. Casimiro, 152, 440
Baldwin, J. Kirk, 134, 485

Balloons, 227-234

Barker, Fowler W., 482

Barnaby, Lieut. Comdr. Ralph S, go,

484
Barndt, Charles F., 482
Barringer, Lewin E., 214
Bartles, Joseph S., 148-149, 430
Batt, W. L., 485
Batten, Jean, 441

gional supervisors, 494-495; sea- | Beard, Charles L., 255
plane bases, 18 Beardsley, Guy E., Jr., 32
519
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Beck, Col. Robert McC,, Jr., 232

Beebe, David C., 150, 157

Beech, \Walter, 482

Beech Aircraft Co., 254-255

Beery, Wallace, 256

Beisel, Rex B., 438

Bell, Lawrence D., 2535, 482

Bell Aircraft Corp., 255

Bell Telephone Laboratories, 312

Bellanca, G. M., 482

Bellanca Aircraft Corp., 255-256

Bendix Aviation Corp., 299, 306, 308

Bendix Products Corp., 296

Bennett, Gordon, International Bal-
loon Race, 234, 440

Bennetsen, Earl M., 486

Bernhard, Comdr, A. D., 487

Berry Brothers, Inc., 297

B. G. Corporation, 297-298

Bieler, Fritz, 200, 440

Bishop, E. K., Lumber Co., 298
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87-89; personnel, 77; procurement,
470

Bureau of Air Commerce, Dept. of
Commerce, 100-102, 110, 116, 120,
235-237, 249-250, 458, 490; approp-
riations, 471-472; light airplanes,
102, 211

Bureau of Fisheries, 102

Bureau of Standards, National, 106-
I11, 489

INDEX

Burke, Lieut. R. L.. 91, 440
Burzynski, Capt. Zbigniew, 234, 440
Byrd. Rear Adm. Richard E., 138, 141,
439
C

Caldwell, Frank W., 29

Campbell, Licut. George, 90

Canaday, Harry, 137

Carpenter, R. R. M., 256

Carriers, aircraft, 77-78, 79

Carroll, Comdr. P. L., 487

Casados, Don R., 130

Case, Norman S., 492

Central Aero Hydrodynamics Insti-
tute, 59

Central Airlines, 171

Century Indemnity Co., 156

Chamberlin, Edward H., 487
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