


AIRCRAFT YEAR BOOK FOR 1936












Copyright 1930 By
AERONAUTICAL CHAMBER OF COMMERCE
OF AMERICA, INC.

New York, N. Y.

MANUFACTURED COMPLETE @Y
THE COLONIAL PRESS INC., CLINTON, MASS.
ENGRAVINGS BY EMPIRE STATE ENGRAVING CORPN., HEW YORK



CHAPTER
1.

11,

111

V1L

VIIL

VIIL

IX.

TABLE OF CONTENTS

Deverorstent oF AR Power .
An Effective Weapon of Dlplnmacv——Thc \\ nrlds L\-
panding Air Forces—Growth of Aircrait Industries Abroad
—Significance of Aeronautical Research in Europe.

Tue UNIiTED STATES IN THE AIR . . .

Retains Technical Supremacy But Stlll Ranks Fifth m.

Numbers of Combat Planes—Confusion as to Government

Policy—Supremacy of Air Transport and Private Flyving

—Curtailed Development and Production—Improved Air-

ways and Airports—Activities of Leading Organizations.
Otner WorLn AR Powrrs .

Relative Combat Airplane Strcngth—Lurnpean Govern-

ments Establish Great Research and Development Centers
—Great Britain's Superior Strength—The rench Develop-
ment Program—Germany Rearms in the Air—TItaly's Air
Force Program—Japan's Modern Air Force—Russia
Strives for Air Power.

Wit THE Army Air Cores .

§cnou< Shortage of Planes Dcs]utc ancnorm of -'\mcr-

jcan 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—Impor-
tance of the Aircraft Industry—The GHQ Air Force—New
Air Corps Bases—Activities During 193s.

Tie Navy's A Forces . . .

Pilots and Combat Planes-—-—Sccretarv ‘Swanson's chort—

Aircraft Carriers—Shortage of Personnel—Naval Aircraft
Factory's Plane—Rear Admiral King's Summary of Im-
provemcnts—Rccommcndatlons—Operatlons with the Fleet
—Activities During 1935.

Tue FLyine Coast Guarp . . .

Strength of Coast Guard AVldtIOIl-—-Statl\thS fof 1()%——

Adventures Over Land and Sea—Life-saving from the Air
—Mercy Tlxghts——Spottmg Outlaws—\With the Ice Patrol
—Aircraft in Coast Guard Service.

GOVERNMENTAL ACTIVITIES .

Twenty-nine Federal Agencies Concerncd \wth Aviation—

Miscellaneous Activities—Bureau of Air Commerce—Bu-
reau of Fisheries—Communications Commission—Hydro-

graphic Office—Interdepartmental Committee on International
Cl\‘ll Aviation—Interstate Commerce Commission—Na-
tional Advisory Committee for Aeronautics—Bureau of
Standards—Arms and Munitions Control—Public Health
Service—Soil  Conservation Service—Tennessee Valley
Authority—Coast and Geodetic Survey—U. S. Forest Ser-
vice—U. S. Geological Survey—U. S. Weather Bureau.

STATE AVIATION ACTIVITIES .

Each State Confronted \Vltil 1ts Own Problcms—Effort:.

to Establish Uniform State Laws—National Association of

State Aviation Officials—Promotion of Flying Within the

States—Reports from State Aeronautical Executives.
NoTtaBLE FLIGHTS OF 1033

Pioneer Hawaiian Flight of ‘the “Pan American Chpper —

v

PAGE

33

61

NI
~1

g1









viii

PAGE

Electra 30, 57, 172, 173, 1‘74. 180,
101, 216, 305

Orion co . 154
Lycoming Engines . . 288
Maps
Ellsworth  Flight 141
Air Lines in U, S. . .. 100
Pan American Airways @ .192, 194
Martin, Glenn L.
“China Clipper” .25, 143. 195
Lxperimental Bomber . . 03
Jomher on Edo Floats . 223
Menasco Engines ... 205
National Advisory Committee
for Aeromautics
FFull-scale Tunnel 3z
Water Channel . 55
Propeller Tunncl . 105
Neumann and Racer . . 208
Newark Airport Control Room . 220
North American
Basic Trainer .0
Army Trainer . 230
Flying Boats o4
Northrop
Attack Bomber 67
Delta e 1Y 3
Gamma . L2001, 213, 275
Pan  American  Airways Miami
Base Ce e .. 103
Parks Air College . . 237
Pitcairn Autogiro . . . . . 277
Pratt & Whitney Iingines 289, 290, 201
Ranger Engines P -1 24
RCA Aircraft Radio kAR
Roosevelt Field 22
Sikorsky
S5-43 Amphibion .29, 178, 200
S-42 Air Liner 43, 134, 137, 199

ILLUSTRATIONS

PAGE
Stearman Trainer . . | | 78, 279
Stinson
Model A .. 129, 166
Reliant 200, 217, 230, 300
Tri-motor 203, 28

Taylor Cubh . . | -
TWA Flight Plan . | | RN S
United Air Lines

. 31
U. S Army Air Corps 7
March Field . |7 S .
Barksdale Field | ... 23
Iirst Pursnit. Groyy 70
TC-13 Airship | L 231
U. S Coast Guard T
Rescue at Sea .
“Arcturus” .. 3(;
Miami Dase .. e 0=
U. 5. Navy S
Corry  Iield, Pensacola 13
Carrier “Ranger” . S
Aircraft Fil(‘(ury ’[‘r;li”(.‘: ) ) ;{!
G-1 Alrship .. N
Vought =
S_CUHL_S . 27
orsairs ’ ’ Q
SR e
SBU-1 Scout-Bomper = ° ¢ 3L
Vultee T &
Attack-Bomher >8
Transport ) _—_— 67 12
Waco P18, 167, 171

Moadel D

Standard  Cahiy, . . 49, 242
Custom Cabin ., = =+ - g,
S3HDA o ..:l
Waterman Arrowplane’ = ¢ ¢ 7
Weick l(ud(lerlcsg fanc - .. 107
Wright Engines -091- ’1,82



AIRCRAFT YEAR BOOK FOR 1936






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
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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 t