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CHAPTER I 

AERONAUTICAL POLICY 

Increased Speed and Efficiency-United States Leads World in 
Technical Development- The National Aviation Policy- Need 

for New Governm~nt Programs. 

M ORE than 30,000 airplanes and 50;000 aircraft engines 
have been built in the United States since the Wright 
brothers invented the flying machine 30 years ago ; yet 

at no time has there been such notable development in flying equip­
ment as that of the last year in American aviation. 

The airplane and all its parts were subjected to greater technical 
improvement in 1933 than during any similar period in the history 
of flight. The commercial transport plane was made 6o miles an 
hour faster, more reliable, more efficient and more comfortable, 
assuring it a position of lofty eminence above all other agencies of 
transportation, the symbol in fact of a new era of speed in travel 
and trade across the country and between the nations. At the 
same time the military airplane was developed to fly much faster 
than ever before and, type for type, perform with far greater 
efficiency at salient heights in fight, raid or patrol. 

That gratifying teclmical development in the United States was 
generally admitted tp be more advanced than elsewhere in the world ; 
and it was attributed not so much to superior engineerin:g genius 
as to other conditions which fostered more rapid growth. 

It was not the result of one year's planning or building. It 
was the fruit of a clearly defined national policy established over 
the years of experimentation which followed the World War. It 
was l)ased on recognition o f the need for continuous effort in the 
design, construCtion a.nd operating branches of both commercial 
and military aviation. ' The national policy grew out of official in­
vestigation and research into all phases of aeronautics. 

The American Aviation M._ission after studying European aero­
nautic plans in 1919 reported to President Wilson that it is impos­
sible to suddenly ·create aerial equipment to meet a national emer­
gency, that the "training of · perso;mel, inc,luding engineering, pro­
duction, inspection, maintenance and operating forces- covering some 
50 distinct trades and some 75 industries-has proved itself a 
·stuper;tdous task when undertaken upon the basis of the war emer-
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gency alone. Past experience and every economic consideration 
point to the vital need for the fonnulation by the U nited States of 
a definite, comprehensive and continuing policy for the development 
o f every phase of the aircra fl art." 

The Lassiter Hoard of the Army in a confidential repot·t dated 
October II, 1923. said in part: "The aircraft industry in the U nited 
States at present is enti rely inadequate to meet peace and war re­
quirements: it is rapidly diminishing and under present conditions 
will soon practically disappear." 

THROUGH SCENIC WONDERS 

One of lhc new Boeing, lwin Wasp-powered, transport planes used in the New 
York-Chicago, coasl-lo-coast senricc and on other divisions of United Air Lines. 

The National Ad,·isory Committee for Aeronat.:tics in its an­
nual report fo r 1924 recommended that among other steps, "the 
Army, Navy and postal air services should agree upon a balanced 
program setting forth from time to time the probab~e requirements 
of the Government," etc. 

T he Lampert Committee of Congress following an exhaustive 
investigation reported in 1925 that "the aviation industry is an 
essential part of national defense and must be maintained," and 
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further. rccommC11dcd 23 changes in the Government's methods of 
dealing with aviation. 

A t approximately the same t ime Lhe P residenfs Aircra ft noard, 
known as the Morrow Committee, reported the results of its hear­
ings, and recommended immediate adoption o[ several programs. 
T hus the national aviation policy became established . Jt remained 
r or Congress to act. 

Congress translated the policy into definite programs in t926 
when it passed the A ir Commerce 1\ct, the Navy 5-Year Aircraft 

I 

WATERWAY, RAILWAY, IDGRWAY AND AIRWAY 

One of Transcontinental & Western Air's Wright Cyclone-powered Dou~l:ls air 
liners O\·cr three kinds of surface t raffic a rteries at Kansas City, Mo. 

P rogram 1\ cl and the A rmy s-Ycar A ircraft P rogram Act. 
T he Air Commerce Act of 1926 was designed, in conj unction 

with policies of the Post O flicc Department and contract a ir mail 
legislation, to lay the founcla tiun o f a great nation-wide ci vi i 
aeronautics system. It established an Aeronautics Bra~tch in the 
Department o[ Commerce. w ith powers of regula tion, licensing and 
supervision over all interstate fl ying . T he Branch was also charged 
with the development of the F edera l A inYays System. 

T he A rmy and Navy program acts of r926 were in accord 
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with the national policy of maintaining the a ir f nrces at an authorized 
strength, which at the lime seemed adequate when compared to the 
air force programs o f other nations. They authorized r,8oo service­
able planes for the A rmy Ai r Corps and r,ooo serviceable planes 
·[or the B ureau o f Aeronautics of the Navy. T hey provided the 
legal machinery for a continuous construction program, the orders 
for military equipment. together with the development o f business 
from ai r transport and private flying, promising to maintain the 
aircraft factories in a healthy state. 

]l was recognized that the aircraft plants mu:;t be encouraged 

COMFORT IN A MODERN TRAKSPORT 
Men, women :tnd children enjoying their ride in one of lbc new Cyclone-powered 
Curtiss-Wright Condor transports operated by American Airways t)n its New 

York-Chicago and soulhcm transcontinental routes. 

to maintain design staffs and up-to-date construction faci li ties 
through the medium of a reasonable number o( mili tary orders. 
T he air line network was to be developed to H state which would 
render it of service to a ll th(.; people and in time enable it to be 
sel f-supporting. Air mail cont racts were to help de fray the cost 
o f developing the a ir transport system. Private flying was to be 
encouraged by the Depar tment o( Commerce. 

T he programs established in r926 were success ful in so fa r 
as they were carried out. The Army and Navy started lo build 
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its equipment to the authorized strength. The Navy succeeded 
temporarily. The A rmy Air Corrs was handicapped by lack o [ 
{unds. Gradually both branches of the defense establishment fell 
behind because Congress djd not make the necessary appropriations. 
Yet the Army and Navy had the most efficient aircraft in the world. 
Their trouble was that they did not have enough. 

The Aeronautics Branch of the Department of Commerce estab­
lished the Federal Airways System which even now is a model 

NEW OCEAN AIR LINER 

The new Sikorsky S-42, with four Pratt & Whitney Hornet engines, first or 
the Pan American Airways new fleet or over-water transports. ll has accomoda­

tions for 32 passengers and a hal£ ton of mail. 

for the world. U nder the supervision o f the Post Oflice Department, 
the contract air mail system had CllCOttraged the growth of the air 
transport network to a point where the mail lines, on. January 1 , 

1934 , were doing about 150,000 miles o f fl ying every 24 hours, nearly 
half of it at night. They were carrying increasing loads of pas­
sengers and express and were capable, under a new method of 
payment. of flying the mails at a profit to both the operators and 
the Post Office Department. 
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Private flying had shown considerable promise prior to the 
depression. The Aeronautics Branch and the industry had co­
operated to the fullest extent in fostering the use o·f planes by busi­
ness organizations and other private owners. Despite the fact that 
the depression retarded normal growth the U nited States at the 
beginning of the year had more private pilots and more privately 
owned planes than all other nations combined. 

Those famil iar with the progress and fai lures of the last eight 
years were convinced of the immediate need for a new and official 
examination of the national aviation policy, with the idea of setting 
up new programs more in accord with present conditions. They 
knew that eight years elapsing since the formation of the old pro­
grams had brought forth extraordinary technical development, a 
general change in aviation programs of other nations and a more 
clearly defined perspective of the significance of aviation in the 
ncar future. vVhile the fast ancl practical airplane had been only 
a promise eight years ago, it had now become an accomplished fact, 
a vital thing which had demonstrated its usefulness in peace and 
war. An examination of the national aviation policy would deter­
mine the weak spots in the old programs and point the way for 
immediate improvements. 

The year 193-t promic;pd to bring about a restatement of the 
national policy. through new programs authorized by Congress pro­
viding f or expansion of the air mail service, promotion of private 
flying, encouragement o [ the manu f actu ring industry and develop­
ment of the ai r forces to a numerica l strength at least equal to those 
o f other nations. 

THE: JlrL'\RTIN BOMBER 

One of the mystery planes developed for the Army Air Corps. 
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CHAPTER II 

AIR POWER 

Compa~,;ative Combat Airplane Strength-Air Force Development 
Progranis~Sttuggle for Supremacy-Reserve Air Power-Air­
craft Production and Sales-A National Institution-The 
Aeronautical Chamber~Outlook for 1934-Delay in Manu-· 

facture:rs Code-American So.ciety of Mechanical Engineers 
-Institute of the Aeronauticcrl Sciences-Manufacturers 

Aircraft Association-Nationai Ae.ronautic Association 
-Soekty of Automotive Engineers. 

A. MONG the ·a.ir powers of the world at the end. of 1933 the 
United States ranked first in technical develop!I)ent, first 
in military and naval aircraft performance; first in air 

transporf operatibns and fourth in numbers of combat planes in 
its.· air forces-. At the same time there was every indication that 
the year 19'34 would witness accelerated growth of national aviati0n, 
air forces . and reserve air strength throughout the world. 

'The most logical a:nd satisfactory method of determining the 
rela_tive 'combat ait strength of nations is to compare what they . 
have on 11and in the form of ·combat planes readily available on the. 
firs.t dp:y of a possible emergency, including in the combat categor­
ies; pursuit-figpter-~, bombers, patrol an~ 9bservation machines, 
be~ause those types ar.e equipped with. armament. While it is 
impossible to. be specific beqtuse ·foreign powers try to ·conceal 
tneit tr.ue .figur.es, reliable .sources of information have provided the . 
following a~proxima:te totals which are accurate enough for p1,1rposes 
of con'lp'arison. 

Early in 1934, France possessed the greatest number of combal 
planes; approximately 4,000, including first ·and secondary reserves 
at home an~ _in the colol).ies. T_he French ·system of maintaining 
IOO per cent reserve. equipment with the squadrons and a secondary 
reserve tn the war:e.ho1.1ses accQ~nted for the rdatively large number 
of machine.s available as compared to those in actual service. 

Great Britain had the second most powerful air force in the 
world at the end of 1933, with approximateiy 2,500 combat pla:nes, 
itidi.tding 8oo in active service, 100 per t;ent reserves and 900 
modern machines distributed among the air forces in the British 
possessions. 

7 
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Italy ranked third in air strength. numerically, with approximately 
2,300 cornual machines, including reserves in l;everal categories 
such as seaplane fighters, bombers and long di!>tance reconnaisance 
planes. 

The l.;nitcd States rankec fourth, numerically, with approxi­
mately 1.700 combat planes in the military and naval services. In 
both speed and performance. the American combat machines in 
service were superior to those of all other powers. The air f orccs 
of the Cnitcd States lagged behind only in numhers. 

Russia was the fifth air power early in 1934· The . ovict Red 
.\ir F leet hau approximately 2,200 combat planes, which woul d 

HAWKS ON 'rl-IE WING 
Air Corps formation of Curtis:; Conqueror-powered Hawks ncar Selfridge 

Field, Mich. 

make Russia rank above the C nited States, except for the fact that 
1,2oo of the Russian machines were not modern enough in pedorm­
ancc qualities to warrant inclusion in the same category 4-.·ith the 
tlr:,t-class fighting equipment of other powers. Thus Russia was 
behind the C nited States. Her obsolete machines would be e f­
I cctive, however. if used against an enemy lacking better planes. 

J apan Tanked next. very close to the United States, numerically . 
wilh approximately 1.500 combat planes. including 100 per cent 
reserves. About 300 of the Japanese planes, like Russia's r.200 
obsolete machines, could not be compared favo rably with the others. 

t\ disputed point in any consideration of a ir power was Germany's 
position in J 934· The 1 Titler Government in 1933 had embarked 
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upon an air force program designed to give the Reich parity among 
her neighbors. T he German aircraft factot;es were producing ma­
chines which were as fast and efficient as any in E urope, though 
there "vas no record o·f pure military types having been flown 
publicly. T he fact that Germany bad an excellent air transport 
system, a Government development program and the technical and 
p]ant [acili ties to make it effective 1·eally gave her the status of a 
first-class air power. 

In actual a ir force strength Poland and Czechoslovakia had 

A FLYING WEDGE 
Training and dependable equipment are requisites of ll:Us wedge formation flown 
by t he 27th P\lrsuit Squadron qf the Air Corps wilh Wasp-powered Boeings at 

Selfridge Fie.ld, Mich. PROTO COP'llUG.l.U 8'i T.fLE DJ::molT :NEWS. 

enongh first-crtlss C(Jtnbat planes to classi [y them as secondary air 
powers. Each had about 400 combat planes. However, in reserve 
air power, which implies ability to inc rease aircraft production after 
a declaration q f war, both nations were rclati vely weak, because 
of their geographical positions and the fact that their ~ircraft pro­
duction faci lities, though ef-ficient, were limited to only a ·few plants. 

Air Force Development Programs 

France planned to spend nearly a billion francs for late model 
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combat planes, beginning her new construction program in I934· 
The F rench, having numerical supremacy. were to concentrate on 
performa nce ; and all the designers and manufacturers late in 1933. 
working under Government s ubsidies, set out to [JrOduce in each 
category combat equipment which would out-maneuve r the best 
of other nations. 

Great Bri tain"s p lan was precisely lhe reverse o f the 17rench. in 
that the British hatl a lready reached a stage of effi ciency and per­
f orma llce unequaled in E urope. The A.ir M inistry had concentrated 
on hig h speed and climiJ since 1931. S peed had heen combined 
with a rmament capacity a nd ra nge d uring the last th ree years. The 

A NEW NAVY SCOUT 

The Grumman two-place Navy scout biplane with Wright Cyclone engine and 
retractable wheels. 

new B ri tish pla n called I or numerical strength; and the factories 
were to start on la rge productio n orders in I934· 

Italy was quite satisfied with her I1tt rnerical strength in 1933 ; 
but her policy did not contemplate the sl ightest halt in efforts to 
have the fastest and most efficient air squadrons in E urope. 

Russia planned to produce r,ooo additional planes for the Red 
Air F leet during 1934. The technical clepattments of the Soviet 
Government we re concentrating on speed and cruisi ng range of 
large bombers, the tactical r equirem ents of the a ir force demanding 
long range operations to concentrate the maximw11 strength upon 
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an objective in any military activity conceived as possible with 
Russia. 

Japan·s aircraft factories had been producing equipment along 
the lines of an air force expansion program started in 1932. The 
army air force was being equipped with long range bombers and 
pursuit planes for an emergency in Asia. The naval aviation units 
were provided with new fighters during 1933. T he program for 
1934 contemplated replacing with new types a ll planes in the fleet, 
including the fly ing boat squadrons, seaplane bomber units and the 
planes aboard all battleships, cruisers and carriers. The J apanese 
aviation program was expanded during 1933 to include additional 
units for regular serv ice in Mancbukuo. 

The situation in the U nited States is summarized in the chapters 
on army and naval aviation. The advisability of adopting aircra[t 

FLYING FORTRESS FOR THE AIR CORPS 
'First of the [asl aU-metal Curtiss A-12 attack monoplanes, with 700 horsepower 
Wright Cyclone engine, delivered to the Air Corps, it carries f1ve machine t:runs 

and a large bomb. 

procurement programs more in keeping with the universal tmrest 
and uncertain conditions prevailing in various quarters of the world 
was receiving attention among increasing numbers of officials and 
others who recognjzed the apparent hopelessness of any constructive 
disarmament plan at the present time. Plans drawn up by foreign 
governments and presented to the League of Nations were jn­

variab.ly nationalistic, sacrificing the strength of other nations in 
the cause of a so-called peace, but showing no real wilJ to disarm 
01· limit armaments at home. The proposals so far as they con­
cerned the United States could not find the slightest favor among 
Americans fami liar with the true conditions. 

The posts of Assistant Secretary of War and Assistant Secretary 
of the Navy fo r aeronautics, charged with developing aviation in 
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those departments according to the laws passed during 19.26. were 
abolished by the new Administration which took office on March 
4. 1933· 

Toward the end o [ 19.33 it lx:carnc apparent to all trained ob­
servers that American aviation was to be scrutinized through the 
medium o E official investigations as it had been on two former 
occasions, after the war and in 1925. Those familiar with the facts 
hoped for constructive results, but they were mindful o f other factors 
which, to say the least. were ominous. 

Past experience has shown that E uropean competitors o[ Ameri­
can aircraft manu(acturers have never been slow to take advantage 
of such investigations, particularly when they might use statements 
made by irresponsible witnesses to discredit the competing American 
aeronautical equipment in foreign markets. 

TWO-PLACE PURSUIT SHIP 

The Consolidated YII>-25, with Curtiss GJ\1·1570 Conqueror engine, for lhc Air 
Corps, carries its wheels in the wings. 

The Struggle for Supremacy 

• \ s early as 1917 the larger industrial nations of E urope had 
based their national policies on the fact that commercial aviation 
is the heart and soul o f air power. They recognized that So per 
cent of all aviation is on the ground, in the shops, laboratories, en­
gineering and drafting rooms. T hey set out to create this form 
of air power; and they have adhered consistently to that policy. It 
has taken several forms. There have been many avenues of approach. 
but the objective has been the same-to create the best possible 
national aviation structure. 

Great Britain, France. Italy and Gertnany have been in direct 
competition with the C nited States for the markets in all the non-
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industria l count rics nf the earth. including lho~c in r~u rope. South 
America and :\ 5ia. Foreign sales of plane~ and engines. both 
military and commercial. would help defray the cost of maintainin!! 
their ai rcra f L industr ies ready for war production. Their plants 
could afford the cost of more constant technical experimentation 
and development. The E uropean powers have also \\'anted to 
control the international a ir routes hnth to secure for themselves 
the fastest possible transport systems as a basi~ for increasing their 
entire r oreign trade generally ami 11:, a further sale~ outlet [or 
their own aeronautica l products . 

A NAVY BOEll\G FIGHTER 

Tn operation on the aircraft carriers these Wasp-powered fighters are equipped 
with radio, flotation bag in the upper winp:, life raft, deck arresting gc:11·, two 

machine guns and, w hen needed, a load of bombs. 

Their incenti ve was more readi ly apparent than ever bcinre, he­
cause during 1933 the United States produced Lhc world's hc!>t air­
planes, engines and acce~sorics. New .1\merican military and naval 
pJancs excelled similar types hro11ght oul abrnacl. 

The American a ir transpnrt network not only surj)assed in size 
the systems o [ all other nations combined . but it was better equipped, 
better managed and was operat·ed at far less cost tn the taxpayers 
and the public that palronized it in growing numbers mont h by 
month. The international air transport system of the United 
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States was making customers for all American business and in­
dustry throughout Latin America and in China. 

In 1933 American aircraft products were sold and delivered in 
practically every independent country on earth. England, France, 
Germany, Holland and Japan received shipments of American 
planes and engines. Italy received engines. The list of actual ex­
ports in the appendix will show that large deliveries were made in 
China, Brazil, Colombia, Hongkong, Argentina, Mexico, Peru, Rus­
sia, Poland and Siam. Spain, Portugal, Sweden and Chile, among 
others, received smaller shipments. 

American exports in 1933 aggregated 407 airplanes valued at 
$5.423,991, a total of 2,895 aircraft engines valued at $1,452,861 
and spare parts and accessories, except tires, valued at $2,350,969· 
That total aeronautical export business of $9,227,82r as compared 
to $7,633,070 in 1932 was a matter of grave concern in Europe, 
apparent by published comments. · 

At the end of the year the representatives of no less than fifteen 
foreign governments or foreign subsidized aviation companies were 
in the United States negotiating purchases or manufacturing rights 
to the new planes and engines produced during 1933. 

The technicians in all countries knew that the airplane had not 
yet attained the maximum speed possible even with present-day 
knowledge and experience. While the fastest military machines in 
1933 approached ,speeds of 250 miles an hour and commercial trans­
ports developed in the United States would cruise at from 180 to 
zoo miles an hour, it was known that military machines can be built 
to fly at 300 and commercial planes at 250 triiles an hour. Obvi­
ously, that nation with a weakened industry, with aircraft manu­
facturing and air line development hampered, if only for a few 
years, soon would be at a disadvantage in foreign markets and 
therefore practically impotent to protect its political or economic 
independence. 

Reserve Air Power 

The European and Asiatic Governments since the World War, 
as previously noted, have devoted to reserve air power more political 
thought than to their active air strength. They base their plans 
on the principle that very early in any war the air forces •would be 
depleted, whereupon commercial airports and flying centers would 
become the nucleus for the wartime training system. The aircraft 
factories would start working on new equipment the day that war 
was declared. The commercial air lines would be to the air forces 
what railways are to armies. 
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The United States possessed th·e world's greatest reserve air 
sfrength at the end of I933· The 30 aircraft and 12 engine manu­
facturing plants ernployed about 9,000 and 3,000 skilled wage­
earners respectively, and there were thousands in the accessory plants 
·devoting time and thought to aviation. The American in.dustry had 
made real technical progress throughout the d~pression, and looked 
forward to 1934 with confid<ence. Despite the general loss of com­
·mercial business during the year and lack of a continuing Govern­
ment procurement program the industry expected the early form~la-

0 Parts 

11I11l Englnt5 

• Airplane$ 

Atronautlctl Qpor1$ From The Unil,td State> 

$2.252.208 $2.350.969 
$2,351,651 

$},756.421 

Practically every nation in the world was using American airplanes or engines 
at the end of 1933. 

tion of policies which would stimulate inventive activity and at the 
same time justify the management in maintaining laboratories and 
engineering facilities for further development. \ 

Aircraft Production and Sales 

The 466 military aircraft produoed by the 'industry for the army 
a-nd navy services in 1933 represented a 22 per cent loss when 
compared to the 593 built in 1932. The values aggregating $9,784,-
643 in 1933 against $IO,J89•3I6 in i932 represented a six per tent 
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loss, the difference in ratio being due to the fact that more multi­
engined planes were sold last year. 

In actual orders from the services the total of 468 units was 24 
per cent less than the 618 units sold in 1932. The value of $SM70,5I7 
was 12 per cent less than the $10,791,343 reported the pre'vious 
year. In 1932 the value of deliveries exceeded production values 
by $400,000. In 1933 the production value exceeded the value 
of deliveries. 

Military aircraft engine production in 1933 totaled 86o units, 
21 per cent fewer than the $1,o85 in 1932; while the value was 
$4,986,181, 22 per cent less than $6,370,678 in 1932. The sales of 
867 units represented a Joss of 21 per cent over 1932 with 1,()()0 
units. Their value of $5,024,281 was 21 per cent less than the 
former value of $6,376,451. 

Total commercial production of 591 planes in 1933 represented 
a seven per cent increase over the 549 commercial machines pr:o­
duced in 1932. Their value, however, increased 164 per cent, be­
cause of the production of more than a hundred large passenger­
cargo planes built for the air lines. 

Commercial airplane sales decreased numerically by 19 per cent 
in 1933, from 748 to 004. The value was 122 per cent greater, being 
$6,235.419 as against $2,8o7,775 the previous year. 

An increase of 37 per cent in commercial aircraft engine pro­
duction brought the number of units to 1,120 as compared to 813 
in 1932. The value increased 63 per cent from $2,898,371 to 
$4,724.441 partly because of heavier engines. Commercial sales 
increased 33 per cent, from 852 to 1,q5 in 1933. T he value rose 
66 per cent to $4,624,566 as compared to $2,778,876 in 1932. 

The military and commercial airplanes and engines produced in 
1933 had an aggregate sales value of $zs,676,165, which was 17 per 
cent more than the $21,9¢,264 in 1932 and about two-thirds of 'the 
totals for 1930 and 1931. 

With their aggregate value of $I0,9Q5,341 the commercial planes 
and engines produced in 1933 represented an increase of 1o8 per 
cent over 1932 with its total of $5,236,270. This large increase in 
the value of commercial production was responsible for the 17 per 
cent increase in total values of all production, because the military 
production of planes and engines showed a 12 per cent decrease for 
the year, from $16,759,994 in 1932 to $14,770,824 in 1933· 

Military and commercial plane and engine production have re­
versed positions twice since 1929 when 73 per cent was commercial. 
In 1930 it was 44 per cent, the military production predominating; 
likewise in 1931 when the commercial fell to 32 per cent, and 
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1932, still lower to 24 per cent. Equipment orders from the atr 
lines in 1933 rai:>ed the cotm:nercial production to 42· per cent. 

Actual deliveries of military and commercial planes and engines 
in 1933 amounted to $25,354,783, or JI per cent more than in 1932 
and about 62 per cent more than in 1930 or 1931. The commercial 
sales reported to the Aeronautical Chamber of Commerce of America 
totaled $10,859,985, nearly twice the $5,586,6sr of 1932, because 
of orders from the air lines. At the same time military sales 
dropped off 16 per cent, from $17,167,794 in 1932 to $14.494,798 
in 1933, caused by the economy program in Washington. · 

Since 1930, excepting the abnormal year 1932, spare parts have 

accounted for about one-fourth of the aggregate sales of aeronautical 
products. The decline of 22 per cent, from $10,040.417 in 1932 to 
$7,809.411 in 1933, was caused by lighter sales of military plane 
and engine parts . . Sales of commercial parts increased $100,000 in 
1933· 

A National Institution 

In a statement presented before the National Recovery Adminis­
tration in \Vashington, on December 20, 1933, in support of the 
proposed code for the aircraft manufacturing industry, the Aero-
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nautical Chamber of Commerce of America pointed out that "avia­
tion js an indispensable national institlttioil, a business vested with 
a public interest that transcends all considerations of private gain." 

Further: '''Our companies are not built upon common industri;tl 
foundations. Our foundations fie deep in the national welfare. As 
manufacturers we invent, design an<) build a very intricate machine 
which is absolutely essential to our n<,\tional defense. Since the 
Vvorld War some 20 Congressional and official committees have 
established incontrovertible proof that this is a fact." 

Outside Governmental departments, the activities of which are 
discussed in another chapte~, there were many factors contributing 
to the continued development of aviation iri the United States. · 

The, Aeron.autic;al Chamber 

As a trade association the Aeronautical Chamber of Commerce 
on January I 1 1934, represented the entire indttstry in fact, its 
members. acc()unting for nearly all the manufacturing and schedukd 
air transpot.t operations. 

Among all the <:bmpanies kno\•in tq be in production during 1933 
the Chamber membership represented 594 per cent of the aircraft 
manufacturers and 72.7 per cent of the aircraft engine builders. 
On a basis of eash value 0f products the members of the Chamber 
were responsible for 94·7 per cent of the 1933 aircraft and 99.6 
per cent of the aircraft engine production. Members produced 84 
per cent of the airplanes and 98-4 per cent of the engines. Wage­
earners employed by members of the Chamber represented 87.1 
p:er cent of the total in aircraft a:nd 99.6 per cent of the total in 
aircraft engine production. 

The Chamber membership rept:esented 95 per cent of the sche!f­
uled daily flying operations of Amerkan air transport comp~nies, 
more than 98 per cent of their revenues and more than 96 per .cent 
·of the w~ge-earners employed in th:~t branch of the industry. 

Outlook for 1934 

Reviewing the position of the American aviation industry on 
January I, 1934, Thomas A. Morgan, president of the Aeronautical 
Chamber, made· the following statement: 

"Despite the generally uncertain business conditions and a rigid 
system of Government economy in Federal aeronautical expenditures 
which has cut deeply into revenues of the manufacturing and trans­
p·ortation bran~hes of the industry, commercial aviation in the United ~ 
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States during 1933 made considerable progress in technical improve­
ment and popularity with the public. Among the immediate prob­
lems there is none that cannot be solved satisfactorily by judicious 
thought and cooperation among the interests most concerned with 
the steady development of the flying art. 

"Financially, the manufacturing companies have held their own 
during 1933. They have kept inventories at an absolute minimum, 
building planes and engines either to order or to meet the immedi­
ate demands of the private owner market which has been limited. 
Nowhere in industry will there be found a greater reduction in tin­
necessary overhead than that which the manufacturers have imposed 

upon themselves since 1929. They have made no false starts toward 
expanding their sales market during the last three years, therefore 
production costs have been reduced to an absolute minimum con­
sistent with technical requirements and the ever-present need for 
maximum care in producing every part of a speedy passenger 
vehicle. 

"The manufacturers have not relaxed their vigilance in respect 
to reliability, which is publicly demonstrated every day and night 
in scheduled air line operations, and further, in the remarkable 
fljghts by the Lindberghs in their recent tour, during which they 
flew about 30,000 miles, and Wiley Post's flight around the world 
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in a week, u~ing the same engine and navigational instruments, 
which marked the year!s progress in technical achievement. 

"During tht 30, y~ars which have elapsed sil)ce the ·wright 
brothers made. the first flight, more than JO,ooo airplanes and 
so,ooo aircraft engines have been manufactured in the United States; 
and today their reliability is such that it is recognized abroad, the 
air lines of 25 other countries using American-built planes or en­
gines. 

"During the last year the chief ptoblem of the manufacturer has 
been the question of making sales. He has not had a market which 
wot1kl permit him to employ mass production method!). His t>rincipal 
saks, outlets have' been the army and navy air fprces for military 
<l.quipment, ~nd in the commercial field, rel~tively small orders .of 
planes for the ajr transport lines. 

"At present the revenues from pass.engers and express are not 
sufficient to offset the cost of the stltady· develDpment necessary if 
this nation is to have the perfedted ai·r transport s,ystem to \vhich it 
is entitled and which it needs. The air lines are still dependent 
upon the money which the Post Office Depar-tl'i1etit pays them for 
flying the mail. 

HThe air Jha·iJ paymeJits form from 6o to 8o per tent of present 
air line r.e:venues.. And yet. durin!; the pres~nt fiscal year the 
money a11oted for that purpose has been r(~duced to $ 14,000,0001 

a . cut of 31:. pen~ent bel.ow the· appropriations for the previous tw.elve 
tm;mtl:ls. 

"Nbtwithsta11ding that drastic lilnitation: to ai?OUt two-thirds o.£ 
their_ forme.r mail paym~JltS the air fines during this, fiscal year are 
scheduled to Ay .s6.soo,ooo miles with mail, a~ aver3:ge r~te o·f 38 
cents ·a mile, as compared to 54 cents in 1932 and 62 cents in 
1931. :Tlrey also il.re op.erating unu·er the air transport code which 
has automatically increased the number o:f_ employ.ees by 15 pe-r 
cent and expanded their payrolls 20 per cent. 

"Tlfe military orders have formed the greater part of the manu­
facturer's g·ross· re:veuues dutfng the last two years ; aild yet the 
money alloted for the present fiscal year will neither permit the 
industry to maintain the n-ecessary progress in engineering develop­
ment nor will it provide . sufficient equipment for our air fol'ces 
to make them the equal of other powers in numerical !)ttength. 
The real danger lies ther-e. Our ·technical development has been 
somewhat faster than that of any other oation; but the larger 
powers have embarked on extensive programs calculated 'to increase 
their efficiency both numerically and technically; and we know_ that 
if this develo1iment is permitted to lag here, the other nations will 
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surpass us in efficiency within two years. just as four or five o [ 
them now outmunber the Uuited States in defensive air force equip­
meJJt.'' 

Delay. in Manufacturing Code 

The aircraft manufacturing cocle was not completed in T933· In 
its projected d raft submitted to the NRA the industry inser ted 
certain clauses believed essent ial to the eli mination of unfair trade 

THE SCIENTIFIC SIDE OF FLYING 
GovernmenL officials and leaders of the aircraft industry meet wilb the Nat ional 
Advisory Committee Jo r Aeronautics under its wind tunnel at Langley Field, Va. 

practices, among them the safeguard ing of unpatented design rights. 
Some problems iu the code involved basic changes in a ircraft pro­
curement; and as there were indications that Congress might change 
the law, work on the code was temporarily halted by agreement he­
tween N RA official!/ and the industry, pending the outcome of 
Congressional action. Because the purpose o[ the N .RA is so 
fundamentally based upon the pdnciple of r elieving industry from 
unfair competition, it was believed the code would mater ialize early 
in I934· 
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American Society of Mechanical Engineers 

The Aeronautic Division of the American Society ,of Mechanical 
Engineers in 1933 held technical meetings in many local sections, 
notably those at Boston in April, Los Angeles in July and San 
Antonio in December. The national meeting was held in Chicago 
in June when 17 technical papers were presented and Juan de la 
Cierva, inventor of the autogiro was awarded the Daniel Guggenheim 
Aeronautic Medal. At the annual meeting in New York in December 
a technical session was held on the year's development in airships, 

Institute of the Aeronautical Sciences 

Organized to promote the application of science in the develop­
ment of aircraft the Institute of the Aeronautical Sciences held its 
founders' meeting at Columbia University on January 26, 1933, with 
Dr. Jerome C. Hunsaker as the first president and Lester D. Gardner 
as secretary in active charge of the organization work. Charles L. 
Lawrance is the Institute's president for 1934· 

In November, ,1933, The Skyport was opened on the 54th flQor 
of the RC.A. Building at Rockefeller Center, New York, as a club­
room and headquarters for the Institute. 

By including in its ·membership the leading aeronautical special­
ists in the United States and an other countries-with IJ6 foreign 
members-the Institute makes possible an international exchange of 
ideas and information. By grading the 673 members according to 
their qualifications recognition is given to outstanding professional 
work, and further incentive is provided younger members for in­
vestigation of new aeronautical problems. Through the publica­
tion of the Journal of the Aeronautical Sciences members are pro­
vided with an opportunity for an interchange of thought and knowl­
edge in this highly specialized field. 

Manufacturers Aircraft Association 

A hundred per cent increase in the number of inventions seeking 
improvement of the airplane was reported for 1933 by the Manu­
facturers Aircraft Association, members of the organization having 
acquired during the year a total of 99. patents, of which 48 were f. 
reported with claims for compensation and 51 without claims. 
Frank H. Russell remained as president of the Association and 
S. S. Bradley was re-elected general manager for 1934. 

The Association was organized under the direction of the 
Government in 1917 to act as agent or attorney-in-fact for owners 
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of patent s through t he administration o£ a cross-licensing agreement 
for the purpose of p reventing wasteful patent litigation. The re­
port of the Association f or 1933 indicates that 3 r, 137 airplanes hacl 
been licensed under the 605 patents owned or controlled by its 
members up to January I , 1934. No suits for infringement were 
filed on any of these patents , nor were any suits claiming infringe­
ment filed against members during the year. 

National Aeronautic Association 

With "former Senator Hir~un Bingham as president and Ray 

T HE NEW CURTISS NAVY FIGHTER 

This single seater, with a Wright Cyclone engine, has retractable landing gear. 

Cooper as general manager, t he National Aeronautic Association, 
as the American representative of the Federation Aeronautique Inter­
nationale, in 1933 sanctioned r8 ai r races and shows, the cash prizes 
of which aggregated more than $r 13,000. U nder the m les of the 
N.A.A. t he events were cof'1d~1cled iJ1 a ma nner whicb safeg-uarded 
the interests o( the partic ipants, part icularly with r espect to guaran­
teeing the pr ize money prior to the event. • 

Seventeen record trials were held under the supe1·vision of the 
contest committee. Other activities of the Association centered 
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arow1d U1e N .A.A. governor in each State and the chapters in 200 

counties. Following the annual convention a new type of junior 
membership was established. 

Society of Automotive Engineers 

The Society of Automotive E ngineers held two aviation meetings 
in 1933, one at Detroit in January and another at Chicago in 
September. Eighteen technical aeronautical papers were presented 
on as many phases of the art. The Manly :.lemorial ]l !cdal, an award 
of the Society, was presented to :\. H. R. Fedden o ( England for 
his paper on power plants. E. N. J acobs of the National Advisory 
Committee for Aeronautics was awarded the \Vright Brothers Medal 
for his contribution in aerodynamics of wing sections. 

The new planes, engines and accessories as described in other 
chapters indicate that technical progress was great during 1933 and 
that the real signi ficancc of aviation lies in what it promises to be in 
the near future. 

THE DOUGLAS AIR LlNER 

First of lhe Transcontinental & Western Air fleet of new trn.nsports for three 
mi le-a-minule coast -to-coast service. It.. is powered with two Wright Cyclone 

engines. 



CHAPTER III 

AIR TRANSPORTATION 

Increa.se in Speed~ A Nation-wide Service-The Contract Air Mail 
-Average Daily Flying; with Mail-Reduced Appro.priat.ions­

Increased Labor Costs Under NRA-Pennsylvania Rail­
road's Policy-Other Hjgh Postal Deficits in 1933-

Statemerit by Gener·al Foulois-Opinion of 
Admiral King-A Letter from the White 

Ho.use-Operati6ns of Each Lirre-Iriter-
national Operations. 

T HE air transport industry of the United States during 
1933 made progress in speed, reliability and comfort. 
Other nations undertoo.k to reorganize their .own air lines on 

the American system. Faster service, better scheduks and mqre 
comfortable equipment developed a steadily growing patro~ge in 
passenger and express traffic. It wputd have been most encourag­
ing h~d no.t a series of attacks and reverses late in the year threat­
ened the industry with virtual extinCtion. 

At the end of 1933, the fourth year of the depression, the air 
·lines had a record for achievement unparalleled in the history of 
transportation. They had incre-ased their average daily flying 
from 29,242 miles in 1928 .to i58,537 miles in 1933• Their an­
ntial scheduled flying had mounted froin an aggregate of ro,4;7.2,024 
miles in 1928 to so,8o0,705 miles during the calendar year 1933· 
That was an increase .of 2.456,347 mi.les over 19·32. 

They carried 546,;z-35 passengers in 1933 as compa,re:d to 
504)575 in 1932, and flew a total o( 183,695,784 passenger mi1es 
agatQSt 143~169;68~ miles the previous year. Express. showed even 
g·reater d~velopmen.t, being 1,884,545 pounds in 1933, as compared 
ro 1,324,428 pounds in 1932. Such progress despite universally 
poor business c0nditions could be attributed to only one chief factor; 
the air line ope'rators had made their service so attractive to the 
pub1ic that it was becoming indispensable. 

I 
lnc_rease in Speed 

Flying millions of miles, near.ly half the time at nigpt, in all 
kinqs of weather, over every conceivable kind of country,_ month 

z-./ 
:> ~ 
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after month, year after year, the lines had the opportunity for 
practical testing, experimentation and development. Thus the higher 
speed of from 150 to 200 miles an hour, steady cruising, which dis­
tinguished four new types of transport planes during the year, 
was made possible by refinement in design, better streamlining and 
more efficient engines obtained through exacting requirements and 
knowledge gained from actual experience on the lines. 

The operators spent a large part of their revenues developing 
improved aircraft and aids to flying. Approximately $1o,ooo,ooo 
worth of equipment orders were placed by the lines in 1933. At 
the end of the year they had in operation 615 transport planes, one 
for every nine Pullman cars. If the number of planes in service 
fell below the total of 655 operated in 1932, it was not because of 
curtailed service on the major lines, but because a number of 
smaller operators had teamed that they could not do a profitable 
business without first class, new equipment. 

They had discovered through bitter experience that no airplane 
as yet is capable of paying its own way in regular operations with­
out air mail cargoes. The relatively low rates for passenger and 
express traffic, which are absolutely essential to compete success­
£ ully with surface transportation, would not provide sufficient rev­
enues for profitable operations. Thus many of the non-mail opera­
tors went out of business in 1933. 

The larger companies replaced old equipment with planes of 
greater cargo and seating capacity, so that fewer machines actually 
accommodated the increased traffic. 

A Nation-wide Service 

At the same time the American lines were doing mqre flying and 
providing a greater public service than those of all other nations 
combined. They had increased the number of station stops from 
23 cities in 1926 to 178 at the end of 1933, when they were serving 
communities which are trading areas for 75,000,000 persons, or 
6o per cent of the population, areas also including about 90 per 
cent of all the manufacturing facilities in the country. 

The great Pan American Airways System linked these indust­
rial and commercial centers with 104 cities in 32 countries to the 
south, and served trading areas having an aggregate population of 
86,ooo,ooo persons outside the U nited States. 

Breakfast at home and dinner in any large city halfway across 
the continent, 19 hours and 30 minutes between New York and 
San Francisco, from the United States to any commercial center 
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in the Caribbean within two and a half days, or to the most distant 
capital in South America w·ithin seven days-such were some of 
the highlights o f air transport developed during the year, the re­
sult of yea1·s o f tireless effort, a va~t ontl:l.y o·f capita l and constant 
attention to all the elements which make up the good will of any 
traveling public. 

To do all that. to operate regularly and on . chcdule day and 
night in all weather. the lines maintained a corps of trained personnel 
at Aying bases in 162 airport centers in the United States and at 
147 airports in the countries and coluni.e:; o f Latin America. They 

ABOUT TO LEAVE MITAMI 
A Sikorsky, four Flornct-powcrcd, 44-pa!\gcnger "clipper ship," largest air trans­
port in service anywhere, one of t he Pan 1\ merican Airways ncct of 1.44 liners 

in America's merchan t marine of the a.ir. 

operated their own two-way radio f aci litics, under constant develop­
ment. however expensive, their own weather tabulation depar t­
ments. their own e..xperimental stations, constantly testing devices 
calculated to make flying ever more efficient, safe and comfortable. 

O ne of the most interesting- and im por tant developments of 
the year was the work of physicists in meteorology which assumed 
international s ignificance because weather forecasts must be con­
ducted on an international scale to be accurate. New methods 
developed out of pure science here and abroad promise soon to 
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render flying weather forecasts go per cent accurate. At the 
· same time the young physicist specializing in meteorology must be­
come an important executive in air line, military and all other 
point~to-ppint flying operations. Under the new scientific methods 
bei11g developed he will be• able to tell the pilot precisely what 
weather, winds and cloud tonnations he will encounter, and at what 
altitudes to fly on each section to provide the greatest speed, ef­
ficiency and safety throughout his flight. 

Employing about 706 pilots and co-pilots; the lines out of their 
vast experience required that before a pilot took charge of a plane 
in regular service he first inust haye had at least 1,200 hours flying 
as ati aviator, and a thorough knowledge of all his instruments a.s 
well as experience in blind flying, For every pilot employed on 
the lines there w.ere .. six persons on the ground to see that he made 
his trip swiftly .and effiCiently. After every flight flying. equipment 
was inspected by a trained crew of mechanics, each charged with a 
definite list of things to check and report UJ1on. The planes. were 
in the care of specialists two hours for every hour spent in the 
air. 

It was this minute attention to detail which so distinguished 
American air transport operations that the British Parliament at 
the end of the year adopted a plan tb reorganize and develop the 
Imperial Airways on the American system. 'The fast, luxurious 
transports which appeared on the American lines during the y~ar 
bro~ght tbe purcha!\ing agents of other n~tions flocking to the 
United states to buy those same planes, engines and accessories. 
Nea;rly ?11 the air lines of the world at the end of the year were 
either acquiring American equipment or adopting American air 
transport operating methods. 

Tne lines of other nations rtever lacked money for the best 
equipment because they, by and large, are heavily subsidized by their 
respective governments. Foreigners arriving in the United States 
to study operatiops here were amazed to find that the American 
system was radically different, baving been founded on the principle 
of individual and private initiative, the investment of private capital, 
assisted by a liberal Government policy to foster with air mail con­
tract-s the development of key trunkline systems which one day 
would bece>me self-supporting and fly the mails at a profit to the 
Post ·Office Department. 

The Contract Air Mail 

The growth of American air transport is synonymous with the 
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'developm~nt of the contract air mail system ~s authorized by suc­
(!essive ads of Congress providing for the Federal airways system 
and payments for flying mail. Never look~d upon as a final, per­
fected program, the contract air ma,il was subjected to the severest 
ssrutiny by Congress on each occasion that it was called upon to 
provide- appropriations i and Congress apparently kept pace with 
developments, because as the air transpot't network expanded year 
by year, gradually increasing in efficiency 'and scope of operations, 
the funds allotted for mail payments were gradually reduced. In 
other Wbrds, the Goverhment re£eived more for its money every 

The- ·air lines of the United States complete more than 95 per cent of 
scheduled trips. · 

year ; and so did the public, as the accompanying tables and graphs 
will show. 

Air mail showed no material ·increase in volume during 1933. 
Tjre reason is obvious. Ill-advised increases in the air mail postage 
~te .on July 6, 1932, from five to eight cents for the first ounce 
and 13- cents for each additional ounce, and that at a time when 
everybody was carefully avoiding any unusual expenditure, re­
iiuced the volume of air mail. From 9,351,195 pounds in 1931, 
it fel.l to 7,658,332 pounds in 1932 and again dropped to 7,644,646 
po.utids in 1933. Surveys conducted by the Aeronautical Chamber 
of Commerce of America proved conclusively that the excessively 

/ 
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high postage rate was responsible for failure of the air mail to 
keep pace with the growth of passenger and express traffic. 

The contract air mail lines were responsible for all the major 
developments in scheduled operations, because they derived revenues 
from three kinds of traffic and were willing to invest money with 
the hope of soon making profits. But the experienced executives 
realized that they could not make operations profitable for the 
Government until the volume increased. No less than six different 
plans were submitted, first to the outgoing Administration and then, 
after March 4; 1933, to the officials of the new Administration 
charged under the law with developing a self-sustaining commercial 

PASSENGER TRAFFIC 
ON THE AIR LINES ~ 

504.515 
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,._ 
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15'7.753 ,_ 
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htMI'III'S 
r--

&2,934 ,_, 
5.781 12,$94 n ... ..._ 
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There has been a consistent growth in the number of passengers flown by Ameri­
can air lines every year. 

aviation, not only for its commercial value but also for its vital 
importance in national defense. 

The plans varied with respect to the formulae for paying the 
lines; but they were unanimous as to the urgent necessity for reduc­
ing postage rates. At least one plan contemplated three classes 
of air mail, the five-cent air mail letter, the three-cent lettergram, 
with letter and envelope in one sheet, and the two-cent air postcard. 

The operating executives of the lines, basing their calculations 
on new equipment acquired or about to be procured early in 1934, 
submitted cost sheets to show that they could carry the mail at 
certain definite rates, which within a year or two, if volume increased 
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sufficiently, would return profits to the Post Office Department. 
Not only could they do this, said the operators, but they could 
continue to maintain two-way radio, co~pilots, the latest navigational 
devices and other auxiliaries to assure increasingly fast flying .with 
reliability of schedules a~d safety to passengers and cargoes. They 
had been completing more than 95 per cent of their scheduled 
flights, and they intended to better that record. 

AMAZING GROWTH IN VOLUME OF 

AIR EXPRESS SHIPMEN'FS 

DURING THE LAST 

THREE YEARS 

197,W 
Powndt: 

~ ~ ~ ~ ~ ~ - ~ 

Because of speec;Jy delivery the domestic and international air express .services 
of the. Uni.ted States are gaining in popularity e,very year. 

Aver.age Daily Flying with Mail 

The contract air mail operators could speak with confidence 
based on experience. Of the average of I58,537 miles flown daily 
by American lines In and out of the Unite'd States during 1933 (the 
figures based on September as an average traffic month) the con­
tr3:ct mail lines averaged ISI,OI9 miles daily, including I24,r54 
miles flown with mail, They did 2!},865 miles of flying daily with 
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YEARLY INCREASE IN DAILY 

FL YINQ BY AIR LINES OF THE 

UNITED STATES 

1!12& 1928 1929 1930 I~ I 

158,537 
MilK 

Of the average total of IS,8,537 miles flown d~ily by air lines. in and out 9f 
the United St~tes (based on flg\l.res for 5ept. 1933) the air mail lin~ a,.veraged 
ISI,OI9 miles daily, in~:luding 124,154 miles With .mail. The mail lihe~ did 26.,865 
miles of daily flying with passengers a·nd ell:press for which they received no 

mail payments. Non-mail operators averaged 7,518 miles of flying daily. 

passengers and express for which they ·received no mail payments. 
Non-mail operators acC'ounted for 7,518 miles of flying daily. 

The contract mail lines and theit average daily flying with' 
mail, nearly half of it at night, were: 

American Airways . ....... .. ... . .... . 
Eastern Air Transport .............. . 
Kohler Aviation Corporation ......... . 
National Parks Airways ............. . 
Northwest Airways ................ . 
Pan -American Airways System ....... . 
Pennsylvania Air Lines ............. . 
Transcontinental & Western Air ..... . 
United Air Lines .................. . 
United States Airways ........... .. . . 
Western Air Express ............... . 

Total average daily flying with U. S. 
·mail .... ; ..................• 

29;087 miles 
9,905 miles 
I,II6 m.iles 
2,03() miles 
4.424 mil~s 

10;938 miles 
2,996 miles 

19,903 miles 
38,398 miles 

1,120 miles 
4.-231 miles 

124,154 miles 
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An average of r,soo men, women and children, the equivalent 
of 67o,ooo letters and 5,160 pounds of express were flown over 
the American lines every 24 hours during 1933; and most of that · 
passenger and express traffic was handled ~y lines having air mail 
contracts. 

Reduced Appropriations 

The contract mail operators had every reason to believe that 
their fast service w.as necessary as an adjunct to business in speed­
ing the nation back toward recovery, when the old Congress passed 
the appropriation bills-signed March 3, 1933-and cut the funds 
for air mail payments from $t9,400,I85 for the fiscal year 1933 
to $15,ooo,ooo for the new fiscal year ending June 30, 1934. In 
July the Director of the Budget took off another million dollars, 
leaving orily $I4,00o,ooo for air mail operations. The 31 per cent 
reduction in air mail payments for the new fiscal year, in view 
of the fact that those payments constituted from so to 65 per cent 
of the gross revenues, afforded not the slightest opportunity for 
normal expansion to meet the demands of the nation's business 
when and if it should recover. 

Increased Labor Costs Under N.RA 

The Air Transport Code went into effect late in 1933. In negoti­
ating the code the operators agreed to cooperate with the President 
in his recovery program by increasing personnel 15 per cent and pay­
rolls 20 per cent. At the same time investigators for a special 
Senate Committee were examining the records of the former 
Administration and the files of the air mail operators in preparation 
for public hearings to start in January, 1934. Simultaneously, there 
began to a:ppear· in the newspapers intermittent statements and dis­
cussions criticising the so-called air mail "subsidies." In many in­
stances these attacks on air transportation came from executives of 
competing surface transport systems and from others with personal, 
selfish motives. 

Pennsylvania Railroad's Policy 

Many of the important railroad systems of the country, however, 
continued to look upon air transportation not as a rival but as a 
complement to rail service. The Pennsylvania Railroad, which 
joined in the original organization of the present Transcontinental 
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& Western Air system, expressed its attitude in the following state­
ment prepared especially for the Aircraft Year Book: 

"Active cooperation by various railroads in promoting co­
ordinated air transport service was pushe9 with renewed vigor 
in I933· T he issuance of joint tickets was extended, the sale 
of air and rail-air tickets at railroad offices was broadened, 
and additional time-tables and joint literature and advertising 
were distributed, describing the two services and their rela­
tions with each other. 

CONTRACT AIR MAIL 
POUNDAGE BY YEARS 
DOMESTIC AND 7,172,1)14 

FOREIGN f71o"ndt 
r---

~ 

1,222,843 
l'wlldl 

U3.609 n r-, 

8.513,675 -~ 
9.351.195 ,... ... 
~ 

7.'61.195 
-do 7.644.646 -· ~ -

~ ~ ~ ~ ~ ~ ~ ~ 

The volume of mail poundage in 1933, as shown above, equals that of 1929, 
although normal growth was affected by the increase in domestic air mail 

postage rates in effect since July x, 1932. 

"The activities of the Western Union and Postal T elegraph 
Companies and the Railway Express Agency in selling air 
transport for both passengers and merchandise, and in re­
serving space and arranging trips were carried on in an ac­
celerated degree. Much progress was made during the year, 
and there has now been firmly established in this manner a most 
valuable countrywide selling organization for air transport 
service. This is particularly helpful to all railroads interested 
in coordinated service and to their air affiliates. 

"The Pennsylvania Ra.ilroad, which was the pioneer in 
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linking rail and air service through the first transcontinental 
rail-air line in 1929, greatly advanced these relationships .in 
1933. In the opinion of the management, the year was one of 
most important progress. 

"The Pennsylvania Railroad management has more faith than 
ever in the future of commercial aviation, which it now feels 
has made a secure place for itself as an indispensable part of 
the facilities for carrying on the country's business. In the 
view of both the . Transcontinental and Western Air and the 
Pennsylvania executives, however, aviation for some years will 
continue to require Governmental appropriations for carrying 

BETTER AIR MAIL SERVICE AT DECREASING COST TO THE 
GOVERNMENT 
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Decrease in annual payment by the Post 
Offic.e i)epartment for every mile flown 
with mnil in the United States. 

Pa)•mtmt 
Pn Mile 

$1.09 
.98 
.79 
.62 
.54 
.J8 

This graph shows the increased number of miles of flying with mail compared 
to the payments made by the Post Office Department for that service in the 

United States year by year. 

the mails, as it has not--yet--r~9.ch«l: · the :>tr.te ,of development 
where it can exist o~ p~~~~1~~f:,ali~ :Q1etcf.andi:Se traffic alone." 

In preparing t<!:f<::Po/;:l? ;th~ ~rges ~~a~ 11<~.-~1: ~~i·;~:payments 
constituted unusua~ subsi<:heS: -'l- ~lttmber· ot 1.mpo:tant:' tnidl! organiza­
tions outside the aviation industry assembled data to show that 
a deficit between air mail expenditures and revenues· from the 
sale of air mail postage was not exclusive with this relatively new 
service. The Post Office cost ascertainment report for the fi scal 
year 1932 lists the cost of maintaining the Rural Free Delivery at 
$106,355.922. 
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Other Postal Deficits in 1933 

The Congressional Record of January 25, 1934, page 1345, lists 
high Post Office Department deficits for the fiscal year 1933, as 
follows: 

Cost of penaity, franked and free for blind service, 
without income . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $8,002,004 

Deficit in Second Class Mail Service ............. .. .......... . .. 102,268,600 
Daily newspapers, ............. expenditures $38,392,155, revenue 7,910,637 
Weekly newspapers, .......... expenditures 11,216,8g8, revenue 1,503.446 
Magazines, etc., ...... · ........ expenditures 32,746,179, revenue 7,582,950 
Publications free in county, .... expenditures 8,271,232, no revenue 
Advertising matter, ..... .. .... expenditures 16,349,390, revenue 1,707,283 
T otal Second Class 

expenditures fo r publications J06,975,8s6, revenue 18,761,667 
Deficit in Third Class Mail Service . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28,2¢,562 
Deficit in Fourth Class Mail Service ........................... J2,0I4.40I 

Contract payments for domestic ait mail were $19,400,185 for 
the fiscal year 1933. In its cost ascertainment report the Post Of­
fice Department fixed additional incidental expenditures at $3,633,-
671, making total expenditures $23,033,856. In that case the 
deficit was $16,917.414. But as Congressman Clyde Kelly of 
Pennsylvania pointed out, ( Page 1423 of the Congressional Record 
for January 26, 1934) : 

"Representatives of the Department stated, as shown by the 
hearings, that revenues derived from domestic air mail service were 
$6,soo,ooo. The Committee on the Post Office and Post Roads of 
the House have made a thorough investigation of this matter and 
are convinced that on the present amount of mail, which is reduced 
on account of the depression, the ·revenues are approximately 
$9,000,000. 

"Now, providing only $6,soo,ooo for a year's servtce means 
absolute destruction of the air mail system. We have spent $73,­
ooo,ooo over the ~n!.jFe :lif~- o.f. th~.air. rpail service, and never was 
there a better expet1<li~Qf~ _ i!t. -~~" hi_, tory p~ Congress. Five hundred 
millions of dollars of private money bas' been invested in aviation. 
Without the::iir· .-D!ati::~r~~e :th~r~ :we:u.Jd~ be:~ private aviation 
industry whateVer 'itf ;t&is: m.iion. .• · ~¥..~ ~lii''~~;l)u~lt up, besides, a 
reservoir of men and materials, a corps of trained pilots who may 
be used for national defense at any moment. We have established 
a service which is an astounding exhibition. of what can be done by 
efficient organization aided by the helping hand of the Government." 

As 1933 drew to a close business organizations and others inter­
ested in the development of the air mail service believed that the 
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6overn:ment should cbntinue to look upon air mail deficits, if any, 
in precisely the same light as other deficits are considered, worth­
wlli'le for the services rendered. At the same time the air line 
df)era'tors·, intluding those without mail contracts, believed that the 
Governmen:t would realize the- absolute. necessity for expanding 
commercial aviation if only for its value in any moderil system of 
11ational defense. 

ANNUAL INCREASE IN AIR 

MAIL ROUTES IN THE 

UNITED STATES 

U20 
Miles 

·n .661 
Milt$' 

1m 19» 1931 1932 1m 

Statement by General· Foulois 

- \ 

In that regard the following statement prepared especially for 
this edition of the Airc-raft Year Boo)< by Majqr Gen~ral Benj<l,min 
.Q. Foulois, Chief .of the Army Air Corps, is of particular int~rest: 

"The. Unit~d States cannot have too mtich transportation in 
thrie of war. 

11Air transport service at present is more· than three times 
faster than the railroads. The greater share of the hundreds 
of planes now in use c~n be mobilize<\ for any emergency and 
sped frot:n one end of the country to another within 18 hours. 
They would. not be .dependent upon railroad tra.cks or tortuous 
rights of way winding up and down and around mountains, 
val}eys or waterways; but instead, could be sent on virtu~lly 



AIRCRAFT YEAR BOOK 

a bee-line course straight to their destination, with anything 
needed in an emergency. 

"An efficient airways system will, in time of an emergency, 
permit the quick t ransfer of tactical units from various parts 
of the United States to air defense frontier strategical points, 
thus greatly increasing the potential strength of these units. 

"Young as it is, air transport, better than all the surface 
facilities, could meet the two main requirements for war-time 
transportation-speed and mobility. 

December 20, 1933. 

"Major General Benjamin D. Foulois 
Chief of the Air Corps 
U. S. Army." 

P.SM.npr Rat. T,.ndl On n,. Air TraMpott UMS 

Cents June Jan. June Jan. June Jan. June Jan. June Jan. June Jan. Cents 
PerNile 1928 1929 1929 1930 1930 1931 1931 1932 1932 1933 1933 1934 Perlolile 

The average fare on January 1, 1934, was 6 cents a mile. 

Opinion of Admiral King 

In another expression of opinion prepared for this edition 
of the Aircraft Year .Book, Rear Admiral Ernest J. King, Chief 
of the .Bureau of Aeronautics of the Navy, said : 

"The transport airplane manufacturing plants are practically 
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dependent upon the air lines to supply a market for cargo and 
passenger planes and support the constant engineering re­
search and development. Thus the air lines help maintain 
an important hranch of the aircraft industry which would be 
called upon for the g reatest possible number of planes in the 
event of war , and so arc potential reserves for the national cle­
f ense. If war were declared, the contract air mail lines 
would provide the fast, reliable tra1sport service needed from 
the first day of the emergency. ior mobilization and thereafter 
fo r movement of troops and indispensable military ( naval) 
suppues. 
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"Rear Admi ral Ernest J. King, 
Chief of Bureau of .\eronautics, 
U. S. ~avy." 

December r, I933· 

THE END OF A PERFECT DAY 

One of Transcontinental & Western Air's fleet of new Douglas high speed liners 
land!; passen~:ers and cargo at Lhe Grand Central Air Terminal, Glendale, Cali£. 
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A Letter from the White ·House 

In reply to a request for an expression of opinion for publica­
tion in this edition of the Aircraft Year Book, Colonel Louis 
McHenry Howe; Secretary to the President, wrote as follows: 

"THE WHITE HOUSE 
Washington 

December 26,. 1933 

"The Aeronautical Chamber of Commerc,e of America, 
22 East 40th Street, 
New York 

"Gentlemen :-
''I am pleased to learn of the whole!-heaited cooperation 

which the branches of the aviation industry are extending to 
the administrative .departments of the Government. I know that 
youri3 is ah important industry, becaus·e I was. in .a position to 
realize the urgent need for it ,as a Reserve 0f the National De­
fense ·dur ing the World War. 

' 'Air tr:anspol!tf!tion very appropriately enters upon its 
career of .. greatest development. and usefuln(;!ss in t};lis new era 
of · our national life. I desire to see this progress continued, 
~ot only h~ scheduled air line operations, but in the develop­
rpent of military and naval aviation as important arms of our 
national defense, and further, impr0vement in aircraft for 
private flying, the common heritage of all, if the airplane is 
destjned to reach the (1ltimate in usefulness. 

''Yo·ur organization, the Aeronautical Chamber of Commerce 
of America, ·has my cordial wishes tor continued su~-eess· in 
your work for aviation. 

"Very sincerely yours, 
(signed) Louis McH. Howe 

"Secretary to the Pre.sident." 

American .Airways 

American Airways, Inc., during 1933 added 2,169 miles to the 
9,037 miles of routes in operation on January I, I933· During the 
year 1,891 miles of routes were discontinued, leaving the system 
with 9,315 miles of routes on January I , ~'934• Improved service 
and additional schedules installed during the yea:r increased flying 



Affi T RANSPORT ATIOr\ 41 

operations by r,667,665 miles. D uring 1933 A merican A irways 
planes fle-.,v 10.479.490 miles with passengers, ro,5I3,030 miles with 
mail and n ,830,034 miles with express. 

Beginn ing J anuary r. 1933. the operations o f Transamerican 
.\irlioes Corporation became part o( the Amer ican A irways System. 
Two operating d ivisions ,,·ere esta')!ished, the eastern d ivision at 
Chicago, and the southern d ivision at J? orth \ :V or th, Texas. where 
new buildings were put up during the year. 

American A irways acquired a fleet o f the 1933-type Curtiss­
W right Condors, and opened one of its most important routes, 

UP WITH Aiv.rERICAN AIRWAYS 

One of the fleet of Stinson t ri-motorcd transports, Lycoming powered, operated 
by American Air ways. 

that between Chicago and New York by way of Detroit and Buf­
faJo, a service which immediately became popular. Passenger serv­
ice was started over the system 's routes between Chicago and At­
lanta and between Boston and AI'Jany. L ate in c933 passenger 
service was started between Washi ngton, D . C., and 0 1icago. 

American A irways also installed a fleet of Lockheed O rions 
fo r mail and e..xpress service at speeds of about 200 miles an hour. 
T he company planned furthe r important changes in equipment and 
schedules during 1934. 
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Bowen Lines 

Bowen Air Lines, Inc .. operating a passenger service between 
cities in T exas and Oklahoma, Acw 694,9 12 miles in r933, using 
Lockheed Vega and Orion planes. 

Braniff Airways 
\ 

Braniff Airways, Inc., during 1933 flew r ,222,958 miles with 
passengers over its line between Oklahoma City and Chicago, an 

ALL ABOARD FOR THE SOUTH 
One of Eastern Ai r Transport's Curtiss-Wright Condor planes, powered by two 

Wright Cyclone engines, takes on passengers at Newark. 

increase of 200,000 plane miles over the previous year. The traf­
fie represented n ,009 passengers and 3.2 54,1 33 passenger miles. 
T he company eliminated excess baggage charges in 1933 and de­
veloped its repair base at Oklahoma City. Lockheed Vegas were 
used in all traffic operations. Plans for 1934 included expansion 
of the passenger service. 
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Eastern Air Transport 

Eastern Air Transport, Inc., during 1933 flew 4,295,916 miles 
with passengers, mail and express, as compared to 3,730,815 miles 
in 1932. Passenger traffic was more than doubled, from 34,359 
revenue passengers in 1932 to 70,768 in 1933. During the latter 
period 87,787 pounds of express were flown over the company's 
routes between New York, Washington, Atlanta and Miami. 

During 1933 Eastern Air Transport started night passenger 
schedules between New York and Atlanta, put into service the first 
re.gular air line flying s leeper, opened a 12-hour service between 
New York and Miami, and acquired a fleet of 1933-type Curtiss­
Wright Condors, the first of the luxury class air liners to embody 
the noise-reduction features developed by the Sperry Gyroscope 
Company. 

The new Condors perniitted a general quickening of service 
throughout the Eastern Air Transport line, an hour being cut from 
the New York-Atlanta run, and New York and Miami joined by a 
through schedule for the first time. The night service between New 
York and Atlanta became instantly popular. 

Because o[ the radically curtailed air mail appropriations during 
the latter half of the year, Eastern Air, on January r. 1934, was 
operating over 340 fewer ro1.,1te miles than twelve months previ­
ously; although as· stated above, its scheduled flying mileage was 
about 15 per cent greater in 1933. 

Gorst Air Transport 

Gorst Air Transport, Inc., during 1933 maintained its passenger­
express .service between Seattle and Bremerton, Wash., flying 
30,5IO miles on I,OI7 trips during which it carried 4,235 passengers 
and 4,051 pounds of expr-ess. · 

Kohler Aviation Corporation 

Kohler Aviation Corporation during 1933 maintained · scheduled 
service between Milwaukee and Detroit, taking a direct air line 
across Lake Michigan and saving 117 miles of surfa~e traveling 
between the two cities. Passengers, mail and express were car­
ried in the Wright Cyclone-powered Loening amphibians. Water 
landings were made at the two terminals, with field landings at 
Muskegon, Grand Rapids and Lansing. During the year the line 
Bew a total of 310,524 miles, of which 275,094 miles included flights 
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with mail and 35t430 miles were limited to passengers and ex­
press. 

Licon Airways 

Licon Airways, Inc., on January I, 1934, was operating a fleet 
of Trave}air 6-place cabin planes on a daily schedule between New 
Haven and Bridgeport, Conn.~ to Roosevelt Field, L. I., Floyd 
Bennett Field, Brooklyn and Newark Airport. Another schedule 
provided for daily trips between Islip, L. L, Roosevelt Field and 
Newark. 

National Airways 

National Airways, Inc., the operating corrtpariy for the Boston­
Maine Airways, Ina., which in turn is a subsidiary of the Bostmi 
and Maihe Central Railroad, aegan operations ·on August II, 1933. 
with five round trip_s daily between Boston and Portland, two ·of 
thert1 later extended through Waterville to Ba11gor, Me. On 
Nov-ember I, the schedtiles "v:ere redu~ed to two round trips between 
Boston a~d Bangor. The line used Lycoming-powered Stinson 
tri-motor I r -place cabin motwplanes. 

On 'November 26, 1933_, Central Vermont Airways, Inc., was 
formed as a subsidiary of the Central Vermont Railway;_ and Na­
tional Airways contracted with tha:t company to ·operate an air· 
line from Boston to Montpelier and Barre, Vt., thr.ougli Concord 
and White River Jundion~one round ·tr,ip a day, That schedule 
over 155 airway miles, combined with 215 miles between B0ston 
and Bangor, gave. Natio.nal .Airways a total of :570 route miles. The. 
company flew approxin~afely I20,ooo miles during 1933. Plans 
for 1934 contemplated an extension northward ·from Mpntpelier· 
to Burlington, Vt. 

National Parks Airways 

National Parks Airways, Inc., operat,ing between Salt Lake City 
·and Helena, Mont.~ during 193'3 flew 723,766 miles with mail, 
512;787 .miles with passengers and 427,476 miles with air express. 
More than 98 per ceht of its scheduled mileage was completed. Dur­
ing the summer the company extended its service ·to include one 
daily round trip between Great Falls and Havre and another between 
Bttfte and Billi-11gs, adding 6oo miles of flying daily. The company 
planned to install ~a. .number of new, fast planes early in 1934. 
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Northwest Airways 

Northwest Airways, Inc., during 1933 flew 1.622,603 miles with 
passengers, mail and express on its routes out o f Chicago. In 
i\farch the company extended its service from Bismarck, N . D., to 
Billings, Mont. ; and later made other extensions which took it to 
Spokane. At the end o-E the year Northwest Airways was planning 
further extensions to Tacoma hy way o{ Seattle, \i\fash. 

TO THE NATIONAL PARKS BY AIR 

A National Parks Airways passenger ship in front of the new administration 
building at Salt Lake City Airport. 

Pennsylvania Air Lines 

Pennsylvania Air L ines during J'933 put new planes in service 
between Washington. Pittsburgh and Cleveland. An additional 
round trip schedule for passengers and e-xpress was added. The 
night schedules, which formerly carried only mail, were expanded 
to. include passengers and express. T he line further improved its 
service by assigning co-pilots to all planes. At the end of the year 



i\ IRCRA.FT Y EAR BOOK 

Pennsylvania Air Lines was mainta ining ten daily scheduled trips 
between its terminals. 

Reed Airline 

Reed Airline at the end o( the year was operating its passenger 
ser vice between W ichita F alls, Tex .. and O klahoma City, making 
one round trip a day over the 124-mile route. 

T ranscontinenta l & Western Air 

Transcontinental & \Vestcrn Air, lnc., during 1933 flew 7.000,0 00 

A :FULL LOAD OF MERCHANDISE 

Air express goes into the cargo compartment of this speedy TWA Northrop to 
be whisked across the continent in less than 24 hours, a ro11tine method of making 

fast deliveries to nearby, as well as distnnt, cities. 

miles with passengers, mail and express on its d ivisions between 
New York and the Pacific coast. A bout halt o f that miLeage 
was flown at night. T he nlileage represented an increase o f about 
one million miles over 1932. The number of passengers increased 
31 per cent over the previous year. Express poundage increased 
three-fold in 1933. Passenger miles increased 6.ooo.ooo. making a 
total o f 19,500.000. the greatest in the company's histo ry. O nly 
six per cent of its scheduled flights were cancelled. TWA completed 
more than 96 per cent of its mail schedules where mail only was 
flow n. 
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During 1933 TWA added a daily ronnel trip bet\Yecn New York 
and Cbjcago by way of Pjttsburgh, put on a night round trip 
schedule for passengers, mail and express between New York and 
Kansas City, a night round trip schedule between Kansas City and 
Los Angeles, making another coast-to-coast schedule: and a1so 
added a "blue ribbon·· night mail schedule between Kansas City 
and Los Angeles. with only one stop. at Albuquerque, K 11. The 
above schedules added to T\V !\ 's mileage 6,782 miles a day. 

QUJET LUXURY JN A DOUGLAS 

Meals in flight from an iced buffet, and thermostatic heat control in a sound­
proofed cabin feature Transcontinental & Western Air's new service from coast 

to coast. 

Late in 1933 TWA acquired the first of the new Douglas trans­
ports: and the company planned to equip its entire system with 41 
of the new planes in 1934. involving an expenditure o[ $3,500.000. 
The top speed of more than 200 miles an hour and a cr"uising speed 
of more than three miles a minute, which are features of the 
Douglas. were to reduce TWA's passenger. mail and express time 
between New York and Los Angeles to about 16 hours; at the 
same time permittjng more schedules. 
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United Air Lines 

U nited Air Lines during 1933 placed in operation a fleet o i 
6o new, high speed, all -metal Boeing low-wing monoplanes which 
involved an investment of $-t;ooo .ooo (or that equipment alone. 
T he new Boeings, however, justifted the line's confidence because 
they immediately attracted a much larger volume of business. Rev­
enue passengers increased from 6,345 in Apr il to 17,538 in August ; 
and the usual winter slump in traffic was materially checked by the 
new ships and aggressive promotion. 

v nited Air Lines during the year increased its daily schedules 
between New York and Chic:1go fro m six to 1 t, with frequent ext ra 
sections. T hree daily coast-to-c()asl schedules were maintained 

AIR-RAIL EXPRESS SERVICE 
Transferring cargoes between a United Air Lines Boeing transport and a Union 

Pacif1c express car al Omaha . 

between Kew York and San Francisco. On the Pacific coast , where 
lhe new Boeings were also operated, service was speeded up between 
Seattle and Portland. Los Angeles and San F rancisco. T hrough­
out the year United Air L ines maintained the fastest coast-to-coast 
service with multi-engined planes. The 27 hour schedule was cut 
to 20,0 hours, and toward the end o f 1933, the time was further 
reduced to 19_0 hours eastbound and 2 1 hours westbound. Chi­
cago and New York were brought closer.~ 3/ ..J. hours eastbound and 
s.0 hours westbound . The Chjcago-DaUas division also had faster 
schedules. 

U nited Air Lines during 1933 added to its routes 230 miles be­
tween Seattle and Spokane, and 383 miles between Philadelphia 
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aud Clevclnnd, making a total n E 6,909 route miles operated by this 
company. 

United Air Lines during 1933 fl ew I4.500,000 miles with pas­
sengers. mail and express. as compared to T3·099·95-l- the previous 
year. Revenue passengers tota lled T::!S,OOO for 1933 as compared 
to 88.933 in 19J2. Express poundage was doubled. Of r,457 
scheduled trips between Ch icago and San F rancisco only Ti2 wE're 
late two hours or more. 

LUXURY IN THE AIR 
Interior of one of the new low-wing twin Wasp-powered Bocin~ transports on 
the routes of United Air Lines. Upholstered adjustnblc chairs prevent fnt iguc on 

the long flights day or ni~:ht. 

United Sta tes Airways 

1..in iled States Airways, Inc .. operating between ·Kansas City, 
Salina, Goodland and Denver, installed in its planes new \\'asp 
engines which increased their cruising speed 20 miles an hour. The 
company averaged r,120 miles of daily flying with mail. On many 
occasions when surface traffic was blocked by floods or storms lbe 
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line provided fast service for important General Air Express ship­
ments between its terminals. 

Wedell-Williams Air Service 

Wedell-Williams Air Service Corporation at the end of the 
year was operating passenger and express service between New 
Orlean~ and Laredo, Tex., by way of Houston and San Antonio, its 
schedule over the 6so-mile route being one round trip daily. 

Western Air Express 

Western Air Express, Inc., during 1933 flew 1,776,326 miles 
with passengers, mail and express, as compared to r,6II,653 miles 
in 1932. Its efficiency in maintaining schedules rose to 97·54 per 
cent for 1933 as compared to ¢.51 per cent the previpus year. 
Passenger traffic increased 55·9 per cent, and express jumped from 
19,325 pounds in 1932 to 53,110 pounds the next year, a gain of 
174.8 per cent. Modern two-way radio telephone equipment was 
installed on the company's lines from San Diego to Los Angeles and 
Salt Lake City, and from Cheyenne to Albuquerque. 

Western Air Express planned to replace some of its machines 
with five new, all-metal General Aviation monoplanes designed to 
cruise at 190 miles an hour. · 

Wilmington-Catalina Airline 

The Wilmington-Catalina Airline continued to operate its pas­
senger and express service over the 31 miles of route between the 
mainland and Avalon on Catalina Islam!, with five scheduled round 
trips daily. 

INTERNATIONAL AIR LINE OPERATIONS 

During a year in which far reaching advances were made toward 
equipping the chief trade routes of the world with fast air service 
in the keenly competitive race of industrial nations for a greater 
share of foreign markets, and the principal E uropean air lines 
were completing final plans to span the south Atlantic and link the 
great South American commercial centers more closely to Europe, 
America's air service in the foreign field advanced to a key position 
of leadership among the world's international air line systems. 
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Pan American Airways System 

Adding 4.330 miles of operating airways to its basic system 
during 1933, Pan A mer ican Airways, the international air transport 
system of the United States, entered 1934 with highly developed 
ma il, passenger and express transport service over a network of 
30,982 miles of airways, linking the U nited States on direct aerial 
trade routes to every country, except two, in the western hemisphere, 
and with important outposts firmly established in Alaska and in the 
strategic center of Far East trade, 01ina. 

Pan American greatly advanced a program of intensive research 
looking toward the early establishment of American air transport 

UNITED STATES AIRWAYS HURDLES FLOOD 

When flood cul off surface transport in Aus:u>t , 1933, the United States Airways 
flew this General Air Express shipment of yeast into Denver. 

service across the P acific to the Far East a nd across the .\tla ntic 
to Europt'. clim~Lxed by the spc;!tt :~cular 30.000 mile fiight o f 
Colonel and 7\1 rs. Cha rles A. Lindht:rgh. undertaken by Lindberg-h 
in hi s capacity as technical adviser to the Pan f\111crican Airways 
System. 

A Merchant Marine of the Air 

Jn the inter-American fi eld the year's activities g raphically 
demonstrated the important part this '"merchant marine of the air'' 
is playing in the recovery of American trade and commerce beyond 
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the borders of the United States. At the Pan American Confer­
ence in Montevideo, Uruguay, late in 1933, much attention was 
directed toward further improvement of communications, particularly 
air communications, between the sister AnH~rican republics and the 
United States. Special instructions on that subject were issued by 
President Roosevelt to the American delegates before they left 
\Vashington. Representatives of those countries served by the 
American air line network were enthusiastic subscribers to plans for 
simplification of clearance formalities and international regula­
tions to facilitate arrival and dispatch of scheduled transport air­
craft at national frontiers. 

Further emphasizing the vital service the Pan American Air­
ways System is rendering in the international field, and by which 
it is importantly increasing good-will for all American interests in 
these foreign countries, was its heroic work in several national 
emergencies during the year. The famous "Hurricane Watch" main­
tained by the network of Pan American's radio and weather stations 
about the Caribbean again proved of inestimable value in locating 
and charting the course of tropical storms and in providing minute­
by-minute authentic reports for the warning of communities and 
shipping which lay in the path of the hurricane. 

During the ~wq hurricanes which successively struck and almost 
destroyed the iri1purta~1t city of Tampico, Mexico, in 0Gtober with 
all other communicati~s cut off, the Pan Ameri~n station at the 
Tampico Airport successfully' maintained commqnication with the 
outside world during the storms; and one of its planes was used 
as an auxiliary station for relief work. Flights were made with 
serum, antitoxin and doctors to isolated and stricken communities in 
a number of countries. There were several "ambulance" cases where 
lives were saved by means of rapid transportation to hospital centers 
for proper medical care, one case fly1ng all the way from Lima, 
Peru, to the United States. 

Aid to Foreign Trade 

Reducing to a fraction the communication, shipping and travel 
time between the United States and the 32 countries and colonies 
of the West Indies, Central and South America, the international 
air line became the means by which exporters were able to take ad­
vantage of the first improvement in foreign markets. It became 
one of the recognized forces behind the President's recovery pro­
gram for the rehabilitation of trade among the sister republics of 
the three Americas. 
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INTERNATIONAL AIR LINES 
OF THE 

UNITED STATES 
ROUTES OF THE 

PAN-AMERICAN AIRWAYS 

.sY'STEl-1 

Although at the end of 1933 just completing its pioneer work 
in linking the Americas, Pan American Airways provided Ameri­
can commerce with its first time-advantage over foreign competitors 
in the South American markets. Latin American statesmen and 
business leaders on a number of occasions expressed to the Govern­
ment in Washington their regard for this service as an outstanding 
contribution to improvement of international commercial and cul­
tural relations. 

New Records for Traffic 

Traffic over the Pan American Airways System mounted to new 
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high records in all departments during 1933. Despite postal rates 
nearly twenty times above that for ordinary postage to the major 
countries of South America, the air mail volume increased II per 
cent over 1932, compared with a loss of 30 per cent in surface letter 
mail volume. · Approximately 74 per c.ent of the international air 
mail represented business correspondence, the remaining 16 per 
cent being equally divided between governmental correspondence and 
personal mail. 

Unlike Europe's system of subsidy and mail payment, whereby 
its internationa1 lines not only receive direct cash subsidies from 
the Governments but also keep the revenue derived from postage, 
Pan American Airways receives a straight mile.:1ge payment for 
flying mail from and to the United States, all revenue derived from 
such postage reverting directly to the United States Treasury. 

The Postmaster General's Comments 

Decrease in cost to the Government of this important service was 
marked. In commenting on the air line volume reports for June, 
1933, Postmaster General James A. Farley pointed out that the 
foreign air maiP service of the Post Office Department is playing 
a vital part in the rehabilitation of trade with Latin America. Dur­
ing that month, according to the records of the Post Office De­
partment, the line returned to the Government an actual profit on 
its foreign air mail disbursements. 

During Jtme, usually a slow month for export activity, the 
records show, northbound mail over the trans-Caribbean trunkline 
of the Pan American Airways System between North and South 
America turned back to the United States Treasury over and above 
the contract cost to that department for the service, a profit of 12 

cents a mile flown on this line. The record for air mail routes oper­
ated by Pan American, all of which are returning a substantial 
share of their operating cost, was cj:ted by the Postmaster General 
as an encouraging indication of the self-liquidating nature of the 
Government's foreign air mail ser.vice. 

These international routes will return to the United States 
Treasury approximately $1,750,000 for the year 'I933· The fig­
ures, show,ing ~ substantial gain over the 1932 rate of return, di­
rectly reflect the current upswing in .trade activity as indicated by 
the increased business correspondence. As al~ revenue derived 
from foreign air mail postage, both from and to this country, reverts 
to the United States Treasury, increased commercial activity should 
soon place the foreign air mail service upon a self-sustaining basis, 
returning substantially all its cost to the Government. 



-•••• • •• •• ••• 
l llnl/llrllltjlt,I,UIIIIIill · H ,(utUjfiu 

UIUitUIUIII I IIIUU 

- - - -
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Ea:st'l!rn Air Transport 
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Record Flights Across the Continent 
1912 Fowl~r-... - ·- • Jacksonville to Son Francisco in 151 doys 
1923 Mocroody·Kelly~~·-···--New York to Son Diego_,. _____ .. in 26 hours 
1924 Maugh••--·--·- .. --.-Naw York to Son froncisco _____ ,_ in 21 hours 

~rCbri<n 

.......... 
8t0Wft$¥dlt 
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ModcoCey 

& 
Sout~Atnenca 

19i8 ' ~ooboL---··--"·~~"·~-l<».Ang~le' to NewYa!k- ·- ·- ·- ··- in IB.hours 
J'IJO Tho lindbor9~•-·---.. - .. _los Angelos to. New York-.. - ·-·-.. -in 14 hour$ 
1930 Howh,~ .. _:, .. _ .. ~ .. - ·- ..... los Angel oil to New YorL .. -~ .. ---ln 12. hours 
1931 Doolittlo--.. - ·-.. - ·- .. - ... ---Los Angeles ·to New Yor~-.. - .. ~·-·-in II hour>, 16 min. 
1932 Hoitl lp....._.., __ , _ ___ Los Angel~ to New York _____ in 10 ~ours, 19 min. 
1933 Turner Los Angeles to New Yorl(. ______ in 10 hours, 5 min. 
1934 ? 

Growth of Coast-to-Co,ast Speed by Scheduled Air Transport 
1921 60 hours.__,..,.,._.~·-------.. -···-.. -·--·~_,..Air Moil tii'ne 
19t~ 31 hours, 36 minutes._,. ' . . .. ~··'-···-... - ....... -Air Mllil timl!l 
1926 30 hours, 15 minu'tes ... -~--· .. ·-·- ·- ·-"-.. --.--:..Air Meil time 
1~30 29 hours. 30 minutes,.. ___ ,_·- ·- ·- .. - ·-··... A1r Moil, Passengers, Express 
1932 '21 hours, 42 minutes.,.- ,.-.,....-·-·--··---.. -----.--Air Mail, e.a$scngers, E:xprcss 
1933 19 hours, 30 minutes--.--.. ·-----·---·--·-·-·.Air Mail, P.assenqers, Express 
1934 IS hours, 30 minutes.._ __________ . __ , ____ Air Mo il, Passengers, Express 
1935 7 



Operator :&outes Operated R<>ute 
Mileage 

American New York to Boston 19' 
.NrwaYJ>, Cleveland to Bo$ton :?89 
Iru:. New York to Albany 

(and Montreal} I34 
New York to Buffalo 292 
Detroit to Bttlfulo 2I8 
st. Louis 'to Chi<:ago 213 
St. Louis to-Evnnsville ~45 
A!ia~ta tl? ChieafrO. . 623 
Cinannau to Chicago 261 
Cincinnati tb W~hington 416 
Fort Worth to Cleve1and I,JS9 
New Orleans to St. Louis li99 
Fort Worth to Atlanta 78o 
Datlas to Lo~ Ang~l}s I,J:2J 
Il)'Ownoville· to Dnl~ 546 
Galveston to Dallas 318 
Houston to New Orleans 3T9 
New Orleans to Atlanta 43.2 
Cleveland to :Octroit 

(via Toledo} 152 
ClcvelMd to Bay City 251 
C)jieago to Detroit 265 

Bowen Air Dal.las- F:t. Wortll to 
Lines, Inc. Oklahol.'nn City 218 

Da.llas-Ft. Worth to Tulsa 26Q 
San Anton.io to FL Worth 286 
l'Iouston tp Fort Worth 255 

Braniff' Air- Oklahoma. City fo Chicago 
ways, Inc. ~via :Kansas City) 724 

0 ahoma City to Chicago 
\via St. Louis} 71'3 

EI\Stern Air At .a.uUJ: to New Vork ill Trll.DSport, Jacksonville to New York 
Inc. Jacksonville_ to Washing-

ton 667 
M.iall)i to AtlanLa 6x6 
\Vashing.ton to New York 2~09 

SCHEDULED AIR TRANSPORT OPERATORS 
U. S. Department ef Commerce-Aeronautics Branch 

Report ef January 15, 1934 

Class of Operator Routes Ope~ated Route Clu.ssof Operator 
Service ~Mileage Service 

Ml>E Eastern Air St. Petersburg to Daytona Transconti-
l.Y,[Plt T,ranspprt Beadi 1·47 MPE nental & 

G. & C. Air- Western 
MPE lines Co. Air, Inc. 
MPE Ltd. San Diego to Los Angeles ti4 p 

~~ Gorst Air 'Ull.itcd Air 
Transport, Lines 

ME Iilc. Seattle to Bremerton 15 p 
ME Hanford's 
ME Airllncs, 
PE In G. Omaha to St. Patil :!:18 p 

MPE Kohler AVia.. .Milwaukee to Grind 
MPE tion Corp. Rapids 119 MPE 
MPE Detroit to Grand Rapids 140 MPE 
MPE Lictin Air- Islip, :r:..t toN!lw :Haven 
MPE ways (Vit1. BridgcPQ!'t) 72 PE 
MPE National Air- Boston. to Montpelier, Vt. 155 PE 
MPE ways, Inc. Boston to Bangor 204 PE 
11PE National Salt Lake City to Great 

Parka Air- ta.lls 483 MPE 
MPE ways 

ME Northwest Chicago to St. Paul 
?.fPE Airways (via Rocncster) 378 1-{PE U n.ited States 

Inc. Cbica.go to Twin. Cities Airways 
p (via Milwaukee} 398 MPE Wedell W'li-
p St. Paul to Pembina, N.D. 369 M PE Iiams Air 
p Fargo ~ Billings s8o MPE Service 
p PcQ.DSylvnnia Western Air 

AirLines, Express 
p Inc. Washington to Cleveland 317 MPE 

Rapid Air 
p Transport, 

MPE Inc.' St. !Auis to Oma.h:1. 4o6 PE Wilmington 
MPE Reed Airllne Wichita Falls to Okla.- Catalina 

homa City 124 p Air Line 
ME Transconti- Los Aogeles to Sari Frru1- W~ro~og ,<\ir 

Mf·E nental.& cisco • 372 MPE rYICC 
PE Westcin Amarillo to St. l.ouis 609 MPE 

Air, Inc. 

Routes Operated Route Class of 
Mileage Service - --

Kil.nsas Ciey to New Yo,k liT40 MPE 
Los Angeles to Kansas 

City 1,427 MPE 
Columbus to Chicago 283 MPE 
Colu.mbus to New York 493 MPE 
S;tn.FrnJJci~ro to Chicago I,930 MPE 
Omaha to Watertown 259 MPE 
It:ansas City to Omalm r68 MPE 
Pasco to Seattle 

(.via Portland) 322 MPE 
Pasco to SJ>Okane !27 'MPE 
Salt Lake City to Pasco 525 MPE 
Pasco to Portlan<:l 178 MPE 
Dal.\as to Cbic;ago 

(via Widiita) r,009 MPE 
Dallas to Kansas City 

(via Tulsa.) 492 MPE 
Kansas City to Chicago 4U MPE 
Tul'll!. to l;'on~ :City 72 MPE 
Chi~o ta New York 717 MP.E 
San D1ego t!) Seattle 1,164 MPE 
San Francisco to San Jose 42 ME 
Kansas City to Denver 

(via Salina) 566 MPE 
~o to New Orleans 655 PE 

Los Angeles to Stllt Lake 
City . . sss MPE 

Pueblo to Cheyenne f99 MPE 
Denver to Cheyenne 96 MPE 
Alj)uquerque l ,o Puel~lo 248 MPE 

Wthn.i.ngton to A va.lon 3I PE 

De~ver to Billlngs 476 p 
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Growth of Passenger Traffic 

Passenger traffic for the year showed an increase of I 7 per cent 
over 1932. In the five years since the international service was 
extended beyond Cuba, nearly 250,000 passengers have traveled some 
76,000,000 passenger miles over the Pan American Airways System. 
During the first nine months of 1933, passenger traffic exceeded the 
total for the previous year and by December 31 had reached a figure 
of 73,000 as against 62,500 for 1932. Traffic records indicate that 
78 out of every roo passengers are business travelers, executives, 
salesmen or others on business missions. 

Many American finns now route their salesmen by air through 
Latin America on the same closely coordinated schedules as their 
salesmen are routed through the United States, at a saving of two­
thirds the time and half the former cost. More than twenty of the 
leading American export firms contract a year in advance for the 
transportation of their field representatives over the airways. 

To stimulate tourist travel over the international airways, Pan 
American introduced several innovations, including all-expense air 
cruises, similar to those operated so successfully by the steamship 
lines, between Texas and Mexico and between Florida, Cuba, the 
Bahamas and the West Indies. A second type of cruise was operated 
specifically for teachers and students, throughout the Caribbean 
area and around the entire South American continent. Special 
week~end excursions were also operated over several sections of 
the international routes. In the political field, presidents, govern­
ment Jl'linisters and .officials from many countries used the air 
service, ·and delegates from nearly every country in the .Pan Ameri­
can Union traveled over the Pan American Airways to or from 
the conference at Montevideo. 

Increased Express Traffic 

During 1933 Pan American Airways concluded negotiations with 
30 governments for a high-speed express shipping service for in­
ternational commerce. A new procedure of international shipping 
was established. With the cooperation of other governments inter­
national regulations were generally unified, formalities simplified and 
a means established for the expeditious clearance and delivery of 
express merchandise carried by air. 

As · the result of improvements in shipping facilities, in a field 
where no "express" service has ever before been available to Ameri­
can trade, Pan American made possible on a time basis sales of 



s6 AIRCRAFT YEAR BOOK 

American products which otherwise would have been lost to com­
petitors. The air express also provided a means of shipping perish­
able goods, light weight manufactures and other similar articles 
for the first time in international commerce, thereby opening a new 
field for American trade expansion. Air express shipments in 
1933 on the Pan American Airways System showed an increase 
of 131 per cent over 1932. 

Improved Schedules 

On the western division (Browilsville, Mexico, Central America, 
Panama Canal Zone) a new service was established across Central 
America from the Pacific to the Caribbean -on the new route to 
Guatemala City to Flores and northern Guatemala to Tela, Caribbea11 
seaport of Honduras. Operating schedules were increased from 
two trips to three trips a week between Guatemala CitY, and Cristo­
bal, Ganal Z0ne, to care for increasingly heavy traffic over this 
section. Additional schedules, for the same reason, were added 
to the service around the Gulf from Mexico City and Vera Cruz 
to Merida, Yucatan. 

To link this western division network directly to the Pacific 
coast, Aerovias Centrales, an affiliated company to which Pan Ameri­
can's technical experience was made available, as well as the use of 
radio weather and machine shop facilities in Mexico, had conducted 
experimental operations for over a year between Mexico City, 
Central and Western Mexico and the Pacific coast in the United 
States. 

On the Caribbean division ( Miami, West Indies, Para, Brazil­
Miami, Nassau-Miami, Havana, Jamaica, Colombia, Cristobal· 
Miami, Merida, Salvador) a connecting shuttle line between Jamaica 
and Puerto Rico was revised to provide service between Kingston, 
Jamaica, Santiago, Cuba, hence to Port au Prince, Santo Domingo 
City and San J uao, Puerto Rico. 

A new service was started between Tampa, Fla., and Havana, 
Cuba, at the request of the Gulf Coast States for a direct connect­
ing service with the international system. Tri-weekly schedules 
were instituted on a 90-day trial basis during which Pan American 
would have an opportunity to determine the importance of a year­
round service should sufficient traffic be developed. The city of 
Tampa provided an operating seaplane base and made available other 
facilities for the use of the Pan American Airways System in that 
area. 

Ou the Brazilian division (Para, Brazil, Rio de Janeiro, Monte-
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video, Buenos Aires) a new feeder li ne was p laced .in opera tion from 
P ara up t he Amazon River 932 miles to Manaos. Providing inte­
rior Brazil with a direct service to the coast the weekly schedule is 
flown in nine hours with Sikorsky Wasp-powered S-38 amphibians. 

Benefits derived from the air set-vice in that section were seriously 
Testricted by the once-a-week frequency and it was hoped that more 
schedules would soon be added by the P ost Office Department to 
en::Jble the American li ne to offset twice-weekly service available 
between South America and E urope by t he subsidized French and 
German air services competing ~vith ran American in that area. 

O n the South American west coast division operated by Pan 
American-Grace J\ irways, increased passenger traffic made it neces­
sary to step up the schedule on the r,soo mil e stretch between Talara 
and f\ requipa and on the hans-Andean route from Buenos Aires 

A F LEETSTER fOR ALASKA 
A Consolida~cd Fl~:c tst c r monoplane w iLh a Wriglll Cyclone engine for operation 
on lhe Pacific Alask<tn Airways Division of Lhc Pan American Airways System . 

to Santiago from twice a week to three times a week. On this divi­
sion, due to the increased schedules, about 22,591 more miles were 
fl own than in 1932. 

Expanding its ticketing facilities for international a ir travel 
within the Un ited States, Pan A merican A irways concluded impor t­
ant traffic arrangements with lnternaLional 11 ercan tile Marine and 
associated companies, U nited Frui t Company, the Colombian L ine 
a:nd the Alaskan Steam ship L ine, 'vhereby their offices became 
~tgencies fo r the system in a coopera tive booking service. 

New Equipment Ordered 

During 1933. in r esponse to P resident Roosevelt's call fo r in­
creased employment and industrial activity for national recovery, 
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the national air Jines in China, which until 1933 had been held by 
an operating subsidiary of North . \merican Aviation. At a lime 
wheu the position of American air service in the f"ar East was seri­
ously threatened by the rapidly advancing routes of European air 
Ji nes, the entrance of Pan i\merican in the Orient secured 'for Amer i­
can interests leadership in that important field. Thus the Pan 
AmeJ·ican i\irways System became a partner of the Chinese Na-

THE BRIDGE OF AN Affi LINER 

The instrument board before the pilot and co-r)ilot on one of the new Boeing, 
Wasp-powered, passenger planes operated by United Air Lines. The Sperry 
arliticial horizon (upper right center) shows whether the plnne is on an even 
keel, and the Sperry directional ~yro (upper left center) guides Lbe pilot on a 

true course. 

tiona! GovcrnnlCllt r or development of important routes within the 
Chinese Republ ic and on the strategic coastal Liue between Shangha i 
and Hongkong, the key route to the trade markets of the Far East. 

Through the China ::--Jational Aviation Corporation, the operating 
company, Pan • \merican and the Chinese Government placed on 
a sound operating basis the internal routes on the Yangtse River 
from Shanghai to Chengtu and from Shanghai north to :Peiping. J n 
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the Pan American Airways System adopted a major development 
program for aircraft and other equipment for the international air 
transport service. At a time when many manufacturers were in­
active, the Pan American orders, distributed through six States, 
provided employment for more than 3,100 technicians and artisans. 

In addition to orders covering the construction of three trans­
atlantic type Sikorsky flying boats and three Martin transocean 
flying boats at a cost of $I,7oo,ooo, a third type of marine aircraft, 
a single engined high-speed amphibion transport, was developed 
by Fairchild and Pan American engineers. Six of the new amphi­
bious were plac~d under construction at the Kreider-Reisner plant 
of the Fairchild Corporation to be used in the coastal or sheltered 
water operations of Pan American and its affiliated companies in 
South America, and possibly in China. 

Later in the year contracts were placed with the Douglas Air­
craft Corporation for a Beet of six of the new 14-passeoger, twin­
engined Douglas transports. and for a fleet of six Lockheed twin­
engined 10-passenger machines. A Northrop Delta single engined 
transport was plac.ed in experimental service on the Aerovias 
Centrales routes in central and western Mexico ; and a new Clark 
type G~enil Aviation single motored high-speed transport was 
being developed for a siniilar trial service on the routes of a 
second Pan American affiliate in South America. 

That new equipment, for both marine and land service, was to be 
available for use on the Pan American Airways System during 
1934 to revolutionize transport schedules between the American 
continents. The Douglas transports were for the western division 
routes between Texas and Panama Canal Zone and on the Pan 
American-Grace Airways routes between northern Peru, Chile and 
over the Andes to Buenos Aires. The high-speed Lockheed planes 
were to be employed by Aerovias Centrales to provide a one day 
service between California cities and the Mexican capital, through 
connections , with the domestic air lines at Nogales or Tijuana. 

As a part of its development program Pan American advanced 
construction plans for a major seaplane base and operating terminal 
at Miami, Fla., the terminal port for its eastern trunkline operations 
to South America and the Panama Canal Zone. 

Operations in Asia 

The program for American service on ·the principal transoceanic 
trade routes of the world was greatly advanced by the transfer to 
the Pan American Airways System of the American int.erests iq 
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October, 1933, after a series of survey and test Right~, the r,ooo 
mile c~astal route was placed in operation. During e:xploratory 
flights in connection with this service a survey flight was also made 
from Hong kong~ to Manila, with a .. view to an American service 
between the Philippine Islands and China. 

In the Chinese operations 14· American planes are us~e.d, ma,nned 
by American flight pers;onnel; and 19 radio and w~ather stations 
have been established over the Sino-American air routes. About 
3,p72 mile~ of routes are operated by China National Avia.tion 
Corpor.ation. · 

Alaskan Operations 

Chi the other end of a possible aerial trade route to the. Far 
East, Pan American consolidated its s·erv:ice in Alaska and extended 
operations to provide a comp'lete servke for passengets., mail and 
express, generally throughout the territory. Standard Pan Ameri­
can radio abd weather faciHties, ov.ethaul and maintenance, methods 
at1d operations rqutine w~r:e inst~lled dqring the year. On 2,940 
mile~ of schedttle~d rqt,ttes in qperatipn -dt!ring 1933 the ser:vice was 
maintained with only ane sche:du:le failure under the sub-z~ro: flying 
eonditions en<;o1;1nter.ed. Pan American af~o cal'ried on fidd re­
sea.rel:t r.t~garding possible transpacific operations. 

At the end of the year Pan American was cooperating with Im­
perial Airways. of Great BHtaih, Air Fr:ance and the German 
Lufthansa in negotiating with several ~ountties and colonies re­
garding operatini' rights and legal status ih tlie projected transat.~ 
!antiC service. · " 



CHAPTER IV 

THE AIR TRANSPORT CODE 

,General Johnson's Opiniop-The Industry's Statement-Con~titions 
·in the Ilr4ustry-Full Text of the C.ode-Subscribers to 

the Code. 

T HE air line~ of the United States were definitely pla(:ed 
under the National Indus~rial Recover~. Act of 193.3 wh:n on 
November 14, 1933, Pres1dent Frankhn D. Roosevelt s1gned 

the Code. of Fai'r Competition for the. Air Ttahsport Industry. It 
became operative on November ~7. 193.3; and auto,matically in­
creased air line en'Iploym:ent by, 15 per ce.nt and pay roll expendi-
tures by zb. per cent. · 

In his letter to the PreS:iden~t trans.mitting the Code for approval 
of the Chief Executive, G~neral Ht,tgh S. Johnson,_ administrator, 
said in pa,rt: 

''The Air Transpo.rt Industry represents an exception in the 
present depression in that it has added to its persotinel and expanded 
steadily from year to year. Its .personnel increased from about 1,861 
in 1929. to aBout 4,26o in June 1933. Under the recommended 
Code the. Industry will show an additional increase in personnel of 
abOut 14.5 per cent. The total jncrease in pay roll will be about zo 
per cent. It is considered that this is a substantial contribution 
.to the Reemployment PrograJU in view of the· fact that the Post 
Offic~ Dep~rtment'~ mail payments which form the largest item 
of the air line income l1ave been re:dueed approximately 28 per cent 
for 19.33. 

"Through the provisions of this Code the Industry has an ·op­
portunity to provide for the control of new operations so that it 
will not be subject to uneconomic paralleling of lines and the de­
structive competition experienced .during the , course of development 
by the railroads ana bus lines. . 

'"It is believed that the ptovisions in this Code permit adequate 
control and at the, same time ins:ure development and sound expan~ 
sion/' 

The first draft of the code was submitted to the Nation·al Re­
. covery Admini.stration by the Aerona~tkal Chamber of Commen;e 
of America, because its members represented 8g per cent of the 
air transportation industry. 

At the public hearing before Deputy Administrator Malcolm 

Q{' 
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Muir on August 31, 1933, Lester D. Seymour, president of Ameri­
can Airways, in behalf of the Aeronautical Chamber of Commerce 
of America, presented the following statement supporting that first 
draft : 

The Industry's Statement 

"This is a statement of fact presented on behalf of the air trans­
portation companies which are member~ of the Aeronautical Chamber 
of Commerce of An1erica, Inc., with offices at 22 East Fortieth 
Street, New York. 

"Our member companies at present account for 89 per cent of · 
the scheduled daily flying operations of American air transport 
companies. Their average daily scheduled mileage is n8,304 miles 
of the total of r32,925 miles flown every 24 hours. During the 
first 6 months of this year our member companies flew 21,294,655 
of the total of 23,926,535 miles of scheduled flying by American 
lines. 

"Our member air lines on July I , 1933, were operating 42,191 
miles of routes of a total of 48,357 miles then in operation, as 
follows: 

Miles of Routes in Operation on July 1, 1933 

AmeriCan Airways .... ..... ............. . ....... . 
Eastern Air Transport . . ... . .. ...... , .... . ...... . 
National Parks Airways ....... .... . .... . . .. . ... . 
Pan American Airways System .. ...... ...... .. . . 
Pennsylvania Airlines .... .... ..... .......... ... . . 
Transcontinental & Western Air .............. . .. . 
United Air Lines ....... . ........ .. ....... . .' .. .. . 
United States Airways ................. . . .. . . .. . 
Western Air Express .. .. .. .... ............ . . ... . 

By Members of the Aeronautical Chamber ...... . . 

By Non-Members .......... . ... .. ..... . . ....... . 

TOTAL .... . .. . ... . .... ..... ... . 

9,902 miles of route 
2,464 miles of route 

509 miles of route 
15,916 miles of route 

326 miles of route 
4,747 miles o£ route 
6,o2r miles of route 

544 miles of route 
1,762 miles .of route 

42,191 miles of route 

6,166 miles of route 

48,357 miles of route 

"Our member lines and the executives in active charge of opera­
tions, almost without exception, have been in this business from 
the beginning. Our conclusions are based on facts and experience. 

"We are wholeheartedly in favor of the P resident's program for 
industrial recovery. We are eager to contribute to that program in 
every possible way. We are especially eager to do our part to in-
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~rea.se empioyrnent and buying power. .:But, unlike other industrie$, 
air ·transport has no r:e-employment problem. 

"Ours is a ver-y yoUJ:lg industry. Jt 15 just beginning to emerge 
from the experimental stage. Prior to 1918 it was entirely a mil­
itary experiment. From 1918 to 1929 it was still an experiment, 
partly Governh1ental and partly civil, in that the air mail serviCe, 
.still very much of an exp'eriment, was being.developed. Since 1929, 
.when passenger and- express services were added to that of the air 
mail, we have made considerable progress. Although this pr-ogress 
has been slowed up by the· depression, we have opt lost gtound. Our 
employees have no_t qeen thrown 0u,t of theii' jobs because of busi­
nes.s conditions, as· figures presented here show: 

Wage· Earners in Air Transport 

"The number of wage earners. employed 'in the' entire air transportation 
industry (based on "Wages and Hours o( Labo.r," U. S. Department of 
·Labor, . Bullet'in No. 575, p:;fge 14, ·froth 1927 to .1931, incl., and 'the Aero­
nauti<ls Branch of the Bepart-mt:nt of Commerce Announcement for the 
year 1932 and the firs~ six months this year) ar.e as fo,llows: 

462. in ,1927 
1,496 in 1.928 
2,345 iil 1929 
3,475 in 1930 
4;290 in 1931 
5,461 in 1932 
S-997 on July I, 1933 

''This.: sht:>ws that· the a!r transport industry has kept on its p,ay­
rolls throughout tile .deJ:>,ression not only l'ts. own people, but has 
employed more. Against the possible ass~rtion that. there are numb~rs 
of pilots unemployed, we would point out that although it may be 
true that many unemployed pilots holcl transpo~t licenses from the 
Department of ·Commerce, these are either amateur pilots or pilots 
who have ·never been employed in regular air ttattsport operations. 
Practically none of thetn hold scheduled air transport ratings, the 
latter being a Fede.ra:l requirement oh inter-state air lines. Similarly 
with mechanics, th~i:r situation js the result of the prevailing over­
enthusiasm in 1929 ~nd succ;eeding years when it was popularly 
believed that avia:tiQn w.ould expand with ever-increasing rapidity. 
These persons are potential employees. Their pre.paratipil and eager­
ness for employment 1n air line operations are most desirable; and 
they eventually will be given oppor-tunities in this business in the 
course of its normal developmettt, provided that it be permitted to 
develop · in normal fashion. 
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"Tiiis · record shows that we have taken care of our employees. 
One reason is that we are entrusted with the safety of human life; 
and we have heeded the demands of safety and reliabili ty requisite 
to continued public confidence and growth in our operations. For 
that reason we have kept our trained employees during a period 
when we might have t~.doptcd the example set by some other in­
dustries, in which case we might now be giving an indifferent sort 
of service and make only a pretense of efficiency with reduced per­
sonnel. 

"We have -continued to give more air transport service despite 
declining revenues during the last two years. 

Growth of Air Transport Service 

"Since 1928, the American air transport industry has been, we 
believe, unique among transport industries, in that it has developed 
an increasing amount of passenger and ·express traffic every year, 
as follows : · 

1928 . . ... . ' .. . . .... . . .•• . . .•.. .. .. . ..• . . . 
1<)29 . . . . ... . . •• •. . . . .. . .. .. ..... .. . .. . . . 

\ 
1!)30 .. . .. . . . . . . .... .. .. . . .. . ... . . . .. . . . 
1931 . . . .•. . .•••. .•. ... . . . . . . . .... . . • . . .• 
1932 ... . ..... ... ... . . . ' . .. . .. . . .. .. . .. . 
6 Months of 1933 . . . .. . .. . ... . . · · · · · · · · · · 

Passe11gers 
52,934 

165,263 
385.910 
457.753 
504,575 
229,075 

Pouuds of E.1:press 
35.376 

197.538 
286.798 
885,164 

1,324,428 
813,353 

"Recently we have not Aown an increased quantity of mail, a 
fact not attributable to lack of service or even the depression, but 
solely to a 6o per cent increase in the air mail postage rate, from 5 
to 8 cents an ounce, which became effective July 8th, 1932. An im­
mediate drop of 24 per cent resulted. 

"For the record we insert the mail poundage by fiscal years, as 
follows: 

Fisc<Il Y car 
1928 
1929 
1930 
1931 
1932 
1933 

Mail P owtdaye 
1,861,8oo 
s,6Js,68o 
7,719,698 
8,579,422 
8.845.967 

. . 6,741,788 

"Nevertheless we are offering greater faciliti es for air mail 
llatrons as well as passenger and express traffic. 
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"We have improved equipment. Average seating capacity of 
our aircraft has increased 75 per cent over 1929. Improvements 
in aids to navigation, instruments, radio and refinement of equip­
ment in general have added greatly to the safety and usefulness 
of our service to the public. 

''Despite improved and increased service our industry has sus­
tained drastic reductions in air mail payments during this period o f 
general business depression when we could not hope for any over­
whelming increase in revenues from passenger and express traffic. 

Decreased Air Mail Payments 

"The Post Office Department payments for domestic air mail 
service by fiscal years are as follows: 

Fiscal year 193;z . . . ... ... . ......... . .. . .. . ..... , . $20,000,000 
Fiscal year 1933 ................ . .... . ...... . ·· . . . . 19,¢o,ooo 
Fiscal year 1934 (this year) .. . . . .. . . . . . . . . . . . . . . .. I4,000,000 

" It is seen that these mail lines are operating on a 28 per cent 
reduction from last year's payments. 

"The air mail payments are the backbone of this industry. They 
form the greater portion of the. total revenues of all the domestic 
air lines. The major air transport companies receive from the 
Post Office Department from 6o to 8o per cent of their total revenues. 
If our operations under the National Recovery Administration are 
to mean additional expense disproportionate: to the ability of our 
cpmpa:nies to pay, many of our companies will be threatened with 
extinction, or at best, severe curtailment of operations in order to 
conserve their remaining resources. Rather than. risk throwing our 
people out of employment, it seems logical to permit reasonable 
absorption of new employees under the terms of this code, together 
with additional employees which will be absorbed if a continued 
normal growth is permitted. 

"That is what we have contemplated in the draft of the code 
which we have submitted. It should be noted that the code to which 
this statement refers is the revised draft containing certain sug­
gestions of the Administrator at our recent informal discussion. 

Salaries of Pilots 

" For pilots ·the minimum rate of $250 a month is not intended 
to establish a prevailing rate of pay. We point to the fact that on 
the major air lines tlie salaries of pilots average from $6,ooo to 
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$n,ooo a year. We question strongly whether the National Re­
I covery Act was designed to involve individuals enjoying such a 

salary range. 
"The responsibility of pilots varies between the delivery of 

mail cargoes and care for the safety of passengers. The pilot re­
sponsible for the safety of aerial passengers finds that responsibil­
ity limited to the small capacity of an airplane, although his salary 
is far in excess of that received by the masters of our largest ocean 
liners. 

"For purposes of comparison we submit herein a tabulation of 
monthly rates of pay received by master mariners, as follows: 

Shipping Board : 
Motor ships ....... : ................... .. ..... $300 
Steamships . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 290 

Panama-Pacip.c Line . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 405 
U. S. Line ............... ...... ... ...... ...... ... 375 
Punerican Merchant Line ........................... 350 
Baltimore Mail Line . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 325 
S. S. Leviathan ...... . ................... .. ....... 625 

"E·conomically the latter is respotislble for vastly more in human 
Jives, cargo and company property. The minimum guarantee, as 
stated, is so fixed with consideration for the smaller operators, at 
least one of whom now pays his pilots as low as $roo a month. In 
addition, our $250 minimum will permit the creation of entirely 
new services, such as -the transport of freight by air at low rates 
with -resultant employment for additional pilots, a forward in­
dustrial step which would promote the purpose of the N. R. A. 
This would be prevented were the minimum to be placed at a higher 
figure, because it would require establishment of prohibitive rates 
for shippers. A majority of the mileage flown for 2 years has 
been on the basis of an hourly or monthly rate of pay. 

"Today a majority of the air lines have a baie pay for pilots 
ranging from $6oo to $3,000 a year, depending on length of service. 
This base pay is designed to compensate the pilot for ground 
service preparatory to flight, test flights and bad weather delays 
on a trip which is beyond the control of the operator. This base 
pay p)us the flying pay now brings a pilot's salary to an average 
of $6,500 a year for most lines. 

"We submit that pilots are career men, each with an opportunity 
for advancement to top positions in his organization as our new 
industry continues to expand, if it is permitted to do so. Many 
.examples of such promotions are to be found within the industry. 
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"vVe come now to the co-pilot, whose minimum pay in our pro­
posed code is $150 a month. Those who fear that this may be­
come the prevailing rate are misi nformed . Vle Yalue our co-pilots. 
vVe want to employ them. vVe want to give them the experience 
and the oppo rtunity to become chief pilots on our lines as we expand 
operations, if, we repeat, such g rowth is to be permitted . T he co­
pilot is a student chief pilot training himself for the responsibilit')' of 
l>eing in charge o f a plane, just as the fi rst officer o f a ship is the 
ma::; ter's assistant. The co-pilot's salary today compares more than 
favorably with thal of a first officer on an ocean liner. which varies 

DWARFING THE ROCKY MOUNTAINS 
As the passengers sec Lhe rocks from this Wasp-powered monoplane on the 
Western Air Expre~~ route bclween Cheyenne, Wyo., and Albuquerque, New 

Me-xico. 

fr0111 $r70 to $2J5 a month, the latter figure being the monLhly 
salary o f the first officer on the S. S. Leviathan. P revailing raies 
for co-pi lots range between $190 for beginners to $225 for men 
wilh one year's time. 

"The law requires the code to fix maximum hours of labor and 
m1n1mmn wages. This our code does specifically. Th~ minimum 
wages cited therein a re not the average wages which any substantia l 
group of pers01mel is now receiving. For example, under pilots' 
wages, the absolute minimum is a n hourly or monthly rate for fly ing 
with a guara nteed minimum o( $6o per week. Most o f the p ilots 
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employed on major lines reeeive upward of twice the minimum of 
$J;Od0 a year. 

Hours for Pilots 

''In its code the industry has fixed 35 as the maximum number 
of hours per weel< for pilots, this t<:> include the full time that 
pilot is on duty, whether flying or not; with full knowledge t.hat the 
flying cannot e){ceed the 110 hours per month stipulated hy De­
p(!rtmept of ~ommer.ce s.afety regulations in a bullei.in known as 
Aeronautics Bulletin No. 7-E, Section 4 (b), paragraph eight, page 9: 

''A first pilot shall not b-e on flight duty more than 110 

hours in any one month. In reaching this !Jlaximt.Jm a pilot 
shall not be o,n ffight duty in exce~s of the scheduled 30 
hours in any seven-day perrod or rriore than the ·scheduled 
·eight hours in any 24-ho~r period, provided, however, 
that relief from ·flight duty for not less than 24 consecutive 
'hours shall be arranged for each pilot for each seven-day 
p.eriod." 

"The wisdom of these r~ulations o.f the Department qf Com~ 
n"lerc.e, 111<\Y be $ttpported hy the' opinions o£ flight su.rg~()ns of the~ 
U. S, Army Air Co,rps at)d .the BureaJ.t o-f Ae.ronautics ol the Navy. 

'rMol',~over, d~sp.ite the definite requirements of these r~gula­
tiot~s, .ti:J.e industry rarely causes its pilot~ to :fly the full 110 hours 
per mcmth. 

"PilQts of larger air lines' now average 90 hours or less flying 
per mohtl'i, whicn is 20 hours kss than the maxltrtui1J limit estab,. 
lished by Federal Regi.tl.atiofi. Flying time includes taxiing for 
take-off and taxiing after landing, 

"Increased speed of equipment has no bearing on the hours a 
commercial pilot sho~tld work per month. Ther.e is no serts!:ltion of 
speed at altitudes where 90 per cent .of the flying is done. The 
m~dicaJ examiners ior the Army and Navy will -confirm thi.s state~ 
ment: FaJigue is in pr-oportion to time and not miles. 

"High speeQ equipment in the air promotes safety and reliab~lity 
in that it permits. the pilot to more easily circumvent bad weather 
areas, etc. Facility and safety in landing IS in no wise impaired be­
cause 0f Improvements .now' available whtch bring landing char­
acteristics well within Departmertt of Commerce requirements. 

"Cabin attendants a:re \vomen, who· have chos.en this servic.e as 
offering a career_ to their fiking. We submit that the minimum salary 
of $roo a month and l:l mp.:x1mum of 15q h~ur.s a month compare 
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favdfably with the pay and hours of duty for similar services in 
other industrie-s. 

Hours and Wages of MechaniCs 

''The hours a:nd wages of the different classes of mechanics em­
plJ:?y.ed in the air transport in4ustry <;tre subject to· one outstanding 
influence, namely, the intermittent nature of the work. Every­
body must recognize tl~e newness of the industry, its requirement 
of continuous .operation, emergency .maintenance, repair work arid 
irregular hou.rs of duty. 

"The demand of the industry ar,ising from its traditional obliga­
tion in the carr-iage of United States mail, and moral obligation 
f0r the· :safe transportation of persons ttusting themselves to ·its 
eaire, cannOt be ttea:ted 'in the same manner as the demands of a 
mMtufacturi'ng ·industry. For example, t.here are three general 
types of mechanics involved. One is the flight me.chanic who, on 
s0me air line's, a~companies the airpla1ie in Hight. Second, tl1e shop 
mechanic and his helpers, who work on the overhaul and main­
tenance of ~ircra ft and engines and accessories within the shops 
es.t~blisl1e~ at necessary poilJtS along the air line, and whose work 
js pf a c091par8:tively scheduled nature. Third; the setvi"ce mechanic 
and his helpers en1ployed on fields, eithe'r at main base stations or 
intermediate fields. Their hours of adual work ~re intermittent, 
dependin_g, upon the arriva·t, departure and conditidn of ' airplanes, 
wbibh, in turn, are subjeCt to weather and other Circumstances be'-
,~ond cdi1trol of the operators. . 

''The ayerage rate of pay for these three types of mecha:mts 
in our in<lustry i's higher than the minim~n} rates. as set forth in 
the code. 

"Flight mec}lanics ar~ provided pri~;;trily as a sa.fety measure .. 
They frequently ·are qua1ified as co-pil9ts and a,s such are career 
~tudents. At the sarpe time they have definite _ground duties in 
se:n•ioing and inspecting aircraft. 

''Shop mechanics and helpers i11 the air transport industry must 
maintain some flexibility of hours if 'they .are to receive steady em­
ployment: We submit that their hours and rate of pay in our 
cotle are fair; because repair and ,overhaul are subject to traffic 
d~mands and emergencies. An even flow of work cannot be main­
tain'ed., as is the case with qther tra.nsportation facilities in which the 
greater voluh1e of traffic and revenues warrants maintaining large 
Shifts, o-f mechanics on duty constantly. 

"S.~.rv:ice mechanics and helpers .are engaged primarily i)l the· 
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servicing, inspection and maintenance of aircraft as distinguished 
from overhaul. Their hours of dufy are determined l~rgely by 
s.chedules. Here much flexibility of hours of actual work is im­
perative because of frequent. delays •to flights caused by delayed c·on­
nections. 

"The ma.ximum hoqrs and minimum pay specified in our code 
for these three types of mechanics are, in the c.ase of flight m.e­
c.hanics 40 hours per week, shop mechanics and helper!? 40 hours 
averaged on a 26-week basis· with a m~imum of 48 hours in any 
one week; and for· service mechaniCs and helpers, 48 hours per 
week averaged on a 26-week basis with a maximum of 56 hours in 
any one week. 

· "The hours .in our code are lower than the 48.5 average futltime 
h0urs per week for all tn;1le. ground employees in 1931, as set forth 
on page T2, Bureau of Labor .Statistics bull~tin No. 575; containing· 
a cpmprehensive survey o,f tl:re American air transportation industry 
for 1931. Therdore, the reduction in hours specified by this 
code, from· the average in 1931, amoun~s to 8.5 fewer hoqrs in tlle 
ca~e of shop mechani~;:s and helpers, and slightly less for se.rvic~ 
.mechanics. aqd helpePs, and 8.5 fewer hours in the case ot Hight 
mech~nics. 

"The minimun1 wages. specified in the code for the fhree classes 
of mechanics are: 

$35 a week for flight mechanics 
· 40C an hour for shop mechanics and 36c an hour for helpers 
4oi an hour for ser'vice mechanics and 30c a·n hour for 
helpers. 

"HourS> of l~bor and r-ates 0£ P?Y for rl!.dio. operators, field clerks 
and all other: employees as specifie.d in our code an~ justitiefl in the 
light o£ our experience with the intermitt~nt work and flexibility 
of duty periods: , 

"We submit that these ·minimum rates· are fair under the condi­
tions created by the relatively small .size of the industry and the 
intermittent nature of the work· until such time as volume of traffiC. 
·makes . that wotk centinuous. 

No Di~crimination in Employment 

"As $pedfied -in our code, the air tr-ansport industry makes t)o 
discrimination in employm;ent against membership or ni:>n-member­
·ship in a labor. organization. The code in this respect complies with 
the law. 
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"In addition 0ur code provides t~t: 

Employers in this industry m~y exercise their right 
to select, r.etain or advance employe.es on the basis ·of in­
dividual merit without regard t0 their n'lembership or rion­
memlrership in a:ny organh·.ation. 

"This provision is hecessary because of the vital factor in ,air 
transport operation which concerns the-safety of 11Uman life. The 
purpose of the operators is ~o obtain services ;of the most experi­
imced, most highly qualified employees because of the severe penal­
ties which otherwise might, result from inexperience. 

'~Besides the reductions in air m.ai.L payments our line~ now are. 
being s11bjected to curtailed reyenqes and increased costs. of opera­
tion in other ways. 

"The Department of .Commerce,. which operates the airw~ys over 
which these lines fly, under the infl.irem::e of the economy program 
has been forced 'to notify the operat0rs that tl:ie ground facilities 
on a certain number of routes will have to he curta:i'led, inv..olvi:ng 
the turning out of many beacons and the ahandonmetU of. certain 
radio and teletype services, all of which tend to restrict the opera­
tions of the air lines .. tmless they provide their own. That adds to 
the expense o·f ,operations and maintenailce. 

"The greatly decreased passenger faresf from 12 cents a mile 
in 1929 to an average of 6 cent:; to~iay, hl}s been brought about by 
the. depression and the ~owledge born of experien~e that this 
lower rate, approxima;ting that charged for ~urface transport, is es­
sential to continued growth of traffic. Here .again, the lines are 
limited in their revenues until such time as the traffic in~reases 
materially. 

"Again, and most important, the major lines which hold air mail 
contr-acts have based their operations and their future plans upon a 
virtual manda:t~ froth Congress and the present Administration. 

"This. ·mandate imposes upon the majl carrying lines the specific 
pbligation to dev.ote all .pos~ible revenues toward the development of 
aircraft, planes and engines, instruments,. inc{U<:li.ng two-way Tadio, . 

. airport facilities and other innumerable adjuncts tending to make 
flying (aster, more reliable q,nd increasingly safe. Without ex­
ception our major air lines ·have spent and are now committed to 
spend large portions of their revenues for this technical improv:e-
ment. . 

"As we see it, there can be only one ,resUlt, increased popularity 
resulting 'frorn et1hanced usefulness, rri.ot:e passengers, more express 
• 
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and more mail, a gre<}ter number of planes in ·service ahd a grow­
ing number of employees in every department of our industry. 

"The continued growth of our new industry is of the u~most im­
portance to the trained emplpyees in it at the present time. Unlike 
many other industries, the pilots ~u1d mechanics now employed have 
made commercial av,iation their careers. It is to their interest to 
work with the management in developing and expanding this busi­
ness, and not permit themselves to be lured into destrudive demands. 
for higher pay and unreas'€mable hours by a promise of immediate, 
though teh1por~ry, gain. 

A Safeguard to Fair Trjide Prac.tice 

"'With reference to trade pract,ices, our code has only on~ $tipula~ 
tion, namely, Articl~ VII, as follows: 

"Memqer~ of the Code ag,ree not to initiate servic~ l?e­
tween cities already servM by another rheh1her over an 
ideJ1ticfll route·." · 

"Tlus is nec~ssary during this period of pioneering and de­
velopment because of the high percentage of feveime which the air 
lin~s reeeive from the Goverilmerit. The operators considered that 
to permit two companies, drawhig. payment from the Post Office 
Department for the carriage of mail, to otretate over one route in 
competition would not constitute a proper use of Government funds. 

An Ag~ncy for Self•Regulation 

"Be~ause the Aeronautical Chamber of .~ommerce represents 89 
p~r cent of American air line operations we feel justified in urging 
that our trade association be authorized to act as the agent for self­
regulation within the industry and cooperation with the NRA. We 
are prepared to provide the most efficient and effective n,achinery, 
which will meet with the approval of the Administrator. Therefore; 
in our code as filed, we have provided for this machinery to be set 
up by the Code Committee of the Aeronautical Chamber of Com­
merce of America, Inc., in cooperation with the Administrator. 

1'In conclusion, we point out that ~ir transport now promises 
much to the co;untry at large. It is rendering two vitally important 
services: 

"r. A fast mail service for business, with the nucleus of a 
passenger service ; 

"2. A unique and essential reserve for the national defense. 



THE AIR TRANSPORT CODE 73 

Still in the Development Stage 

"We have fa ith that the President's Program for rev iving u1-
d ustry will succeed. We a re p repared to do our part. 

"Our indus try is still young. It is small. Its practices and the 
condition~ under which i t operates and its equipment a re largely in 
th<.: g rowing stage. Let us not du anything here to interrupt this 
important national clcvclopmcnt." 

The fina l code as signed by the President follows: 

-
ALL ABOARD FOR POlNTS NORTH 

One o f lhr Slin~on lri- molor(•d ai.r liners, powered by Lycoming a nd oprrated 
by American Airw:tys on ils northern routes out of New York. 

Text of T ransport Code 

Article )-Purpose : To effectuate the policies of T ille r of the 
t\ational Industr ia l Hecovery Act the fo llowing provisionfi are es­
tablished as a Code of Fair Competition for the Air Transport ln­
uustry, and upon approval by the P resident s ha ll be the standard of 
fair competition for such Industry a nd shall be binding upon every 
member theJ·eof. 

Article Il-Definitions: As used in this Code : 
( J) The term "President" means the P resident of "the United 

States. 
(2) T he ter ms '·Act"' and "Admirtistrator" mean respectively 

the Natio nal It1dustrial Recovery Act, and the Administrator o f 
Title J of. said Act. 
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(3) The term "Industry" includes all public carriers for hire 
by aircraft for passengers, and/or mail, and/ or cargo on scheduled 
operations and services incidental thereto within the several States 
of the United States, the District of Columbia, and the territory of 
Alaska and such branches or sub-divisions thereof as may from time 
to time be included by the President under the provisions of this 
Code, but does not include scheduled operations and/or services 
incidental thereto not within the several States of the United States, 
the District of Columbia, and the territory of Alaska. 

(4) The term "employee" includes any person engaged in any 
phase of the Industry in any capacity, receiving compensation for 
his services, irrespective of the method of payment· of such com­
pensation. 

(5) The term "employer" includes anyone engaged in the In­
dustry by whom any employee is compensated or employed. 

(6) 'l;h~ term "tnember of the )nclustry'' includes anyone en­
gaged in the lndustry as above defined,. either as an employer or 
on his own behalf. 

(7) The term "Chamber" means the Aeronautical Chamber 
of Commerce of America, Inc., a trade association organized under 
the laws of the State of New York. 

A rtic:IP. TIT-Hours: r. No employee in the Industry shall be 
permitted to work in excess o £ forty ( 40) hours in any one week 
except as follows : 

a. Shop mechanics and shop mechanics' helpers not more than 
forty ( 40) hours per week averaged over a period of four ( 4) 
weeks, with a maximum of forty-eight (48) hours in any one 
week. 

b. Service mechanics and service mechanics' helpers not more 
than forty-eight (48) hours per week averaged over a period of 
eight (8) weeks with a maximum of fifty-four (54) hours in any 
one week. 

c. Ground radio operators and field clerks not more than forty­
eight (48) hours in any one week. 

d. Watchmen not more than fifty-four (54) hours in any one 
week. 

e. Chauffeurs not more than forty-eight (48) hours in any 
one week averaged over a period of six (6) weeks, with a maximum 
of fifty-four (54) hours in any one week. 

r. The number of employees classified as ground radio opera­
tors, field clerks, and watchmen shall not exceed fifteen per cent 
(I 5%) of the total numbw of employees of any employer. 

2. No employee shall be permitted to work for a total number 
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of hours in excess of the number o'f hours prescribed herein whether 
employed by one or more employers. 

3· No employee shall be regularly employed more than six 
(6) days jn any seven (7) day period. 

4· The provisions of this Article shall not apply to any employee 
on emergency maintenance or emergency repair work involving ac­
cidents endangering life or property, nor to persons who receive 
more than $35.00 a week employed in a managerial, executive or 
professional capacity, or as pilots or co-pilots. . 

Article IV- Wages: r. No employee shall be paid less than at 
the rate of $15.00 a week. 

2. The rates of pay of all employees included in Article III 
whose hours of employment have been reduced by the provisions of 
this Code but whose wages have not been increased by the fore­
going section of this Article, shall be increased by a readjustment 
so that equitable differentials in earnings will be maintained, and 
the rates of pay of such employees included in Article III whose 
hours have not been reduced shall not be decreased. 

3· Those employees included in paragraph (a) Article III 
above who work in excess ~f eight (8 ) hours per day, or in excess 
of forty ( 40) hours per week, and those employees included in 
paragraph (b) Article III above who work in excess of forty-eight 
(48) hours per week, shall be compensated by not less than one 
and one-third times the normal rate of pay for such excess. All 
other employees on emergency maintenance or emergency repair 
work involving accidents endangering life or property shall receive 
at least time and one-third pay per hours work in excess of the 
maximum hours herein provided. 

4· Any employee shall be classified according to the classifica­
t ion of his occupation existing on June 1:6, 1933, provided he is 
still performing the same duties. If he is performing other duties, 
he shall be classified as to occupation on the basis of such duties as 
of said date. 

Article V-Labor Provisions : 1. Employees shall have the 
right to organize and bargain collectively through representatives of 
their own choosing, and shall be free from the interference, re­
straint, or coercion of employers of labor,. or their agents, in the 
designation of such representatives or in self-organization or in 
other concerted activities for the purpose of collective bargaining 
or other mutual aid or protection. 

2. No employee and no one seeking employment shall be re­
quired as a condition of employment to join any company uruon or 
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to refrain from joining, orgariizing, or assisting a labor organiia­
tion of h is own choosing. 

3· Employers shall comply with the maximum hours of labor, 
minimum rates of pay, and other conditions o f employment, ap­
proved or prescribed by the President. 

4· No person under sixteen ( 16) years o f age shall be employed 
in the Industry nor anyone under eighteen ( 18) years of age at 
operations or occupations hazardous in nature or dangerous to 
health. The Code Authority shall submit to the Administrator be­
fore March I, !934, a list of such occupat ions. An employer shall 
he deemed to have complied with these provisions if he shall have 
on file . a .certificate o:r permit duly issued by the Authority in such 
state empowered to issue employment or age certificates or permits 
showing that the· employee is of the required age. 

S· Within each State this Code shall not supersede any laws 
o£ such State imposing more stringent requirements regulating the 
age of employees, hours of work, or general working conditions than 
under this Code, nor shall it supersede the provisions of the Air 
Commerce Act of 1926, or any regulations issued thereunder or 
pursuant thereto. 

Article VI- Administration: To effectuate further the purposes 
of the Act, a Code Authority is hereby set up to cooperate with the 
Administrator in the administration of this Code. 

J. T he Code A ttthority shall be composed of seven (7) voting 
members and one or more non-voting members. Not more than 
five (S ) voting members shall be chosen by the Chamber. Not 
more than two (2) voting members may be chosen by those assent­
ing to the Code who are not members of the Chamber. One or 
more non-voting members may be appointed by the Administrator 
to serve without cost to the Industry. The method of selection of 
the voting members of the Code Authority shall be subject to the 
approval of the Administrator. 

2. Any trade or industrial association participating in the 
selection of or activities of the Code Authority, shall comply with 
the following requirements : (a) it shall impose no inequitable re­
strictions on membership, (b) it shall not violate any rule or regu­
lation prescribed by the P resident under the Act, and (c) it shall 
submit to the Administrator true copies of its articles of associa­
tion, by-laws, regulations, and amen~ments when made thereto, to­
gether with such other information as to membership, organiza­
tion, and activities as the Administrator may require to effectuate 
the policies of this Act. 

3· The Administrator may provide such hearing as he may 

• 
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deem· proper for those daiining the right to be ·represented on the 
Code Authority, and may thereafter change the method of selec­
tion and the OI'ganizations selecting the tnembers of the Code Au­
thority, in order tha:t the Code Authority shall he truly representa­
tive · of the Industry,. 

4· An appeal from any action by the Code Authority affecting 
the fights of any employer or employee in the Industry n'1ay be 
taken to the Adt'ninistrator. 

5· Only employers assenting 'to this Code shall be entitled to 
participate in the selection of the Code Authority and to share in 
its activities as hereinafter set forth. 

6. The Code Authority shall have the foilowing powers and 
duties to the extent permitted by this ~ct subject to review by the 
Administrator: 

a. To elect officer~ and assign to them such duties as it may 
consider advisable, and to provide reasonable rules for i'ts own pro-
cedure. · 

b. To receive complaints of v·iolations of this Code, make in­
vestigations thereof, provide hearings thereon and adjust such 
complaints, and bring to the atterit,ion o:f the Administrator for 
prosecution, recothmei:rdations at"id itiforrnation relative to unad­
justed violations. 

c. To require perio:dical reports from the members of the 
Industry with -respe~t to revenues, e~penses,. and other charges, 
wages, hours of labor, conditions. 0 £ employment, number of em­
ployees, and other matters pertinent to the purposes of this Cod~, 
in order that the President ma,y be kept ipformed with respect to 
the observance thereof. In ;iddition to. the information required to 
be submitted to the Code Authority as set fcorth in this Article 
there shall be furnished to government agencies such statistical in­
formation as the Administrator may deem necessary for the pur­
poses recited in Section 3 (a) of the National Industrial Recovery 
Act. 

d. To recomn1end to the Administrator a uniform system of ac­
counting whiCh up<>n his approval shall he. used in furnishing the 
aforesaid reports.. · 

e. To initiate, consider, and submit proposals for amendments 
or modifications to this Code, which upon approval by the President, 
after such hearings as he may prescribe, shall be incorporated herein 
with the same force and effect as if originally made.a part hereof .. 

f. To determine and collect with the approval of the Adminis~ 
trator, from those assenting to the Code their equitable and propor-
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tionat~ shares of th:e e,Xpense pf maintaining the Code Authority 
and its activities. 

g. To cooperate with the Adminis.tl;ato.r in regulating the· lJSe 
of the N. R. A. insignia solely by those who have. a,g.teed to and do 
·comply with this Code. 

7. Nothing contained in tlus Co"de shall constitute the members 
of the Code·. Authority · partners for any purpose~ · Nor shall any 
member of the Code Authority be liable. in any manner to anyone 
for any act of any other: member, officer, agent or employee of · the 
Code Authority. Nor shall any member of the Code Authority 1Je 
liable to .. af1yorie for any ·action or omission to act under the Code, 
.except for his owt1 wi11ful mi'sfeasance or non-f~asance. 

8. The Code Authority shall have the powers. and duties else­
where provided in this Code, subject to the right of the Admin­
istrator, on review, to disapprove or "modify any action taken ·by 
the Code Authority. 

Article VII-Tra,de Praetices : Within sixty ( 60) days from 
the date of approval qf thi~ Code with respect to existing routes, 
and within thirty (30) days after the estabiishment of any extension 
of an existing route, and prior to the establishment of any 
new route or service, each member of the Industry shall file with 
the Code Authority the following: 

I. A ·certine<:l copy of a letter or certificate of authority to 
9pera:t~, issued by the United State~ Department of Commerce per­
mitting ·service over such reute or extension thereof. 

2. Sitch information in respect to routes, schedules, tariffs, 
working ~onditions, and other matters pertinent to the purpo$e of 
this Code as the Code Authority ,w1th the approval of the Admin­
istrator may from time ta time prescripe in order to infotm the 
President as to the observance ,of this Code. 

3· E';h:lenc¢ of compliance with such standat:ds and condi­
tions of operation) other than those required by the · Department of 
CQmmerce, as the Administrator Up<>.n the recommendati0.n of the 
Code Authority after such notice and hearing as h.e shall prescribe, 
may ~pprove as reasonable and in the interests of fair competition. 

Article VIII-General: r. This Code and all the provisiotrs 
thereof are expressly made subje'Ct to the right of the President, in 
accordance with the provisions of sub-sec::tion (b) of Section 10 of 
the National Inclustri'al Recover-y Aet, from time to time to cancel 
or modify any order, a_pproval, lieen'Se., rule or regulation i~sued under 
Title I of said Act and speciikally, hut witliout limitations to the 
rig:ht o-f the President to cancel or modify his approval of this · Code 
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or any conditions imposed by him upori his· approval thereof. 
2. Nothing in this Code shall permit tuonopolies o:r monopolistic 

practices or eliminate or oppress or d-iscrimihate ag.ainst st:i1all enter­
prises. 

3· Each member shall post in a conspicuous place in ea~h work­
shop a full Co{>-y of this .Code. 

4· This Code shall b'e~ome effective on the second Monday 
after it shall have been approved by ~he President of the United 
State.s. 

Air Transpor't Code Authority 

The org_an:ization meeting of the Air Transport Code Authority 
for the Air Tt~nsport Industry was he.ld in. the offices of the Aero­
nauticai Chamber of Cpmmerce of America, Inc.,. at 22 Eallt 40th 
Street, New York, on December 19,. 1933. 

The me'i11bers of the Air Transport Code Authority, ch0sen or 
appointed 'in accordam~e with the provisions of Section 1 of Article 
VI of the O;.de, are as follows : 

Voting Members : Designated by the Aeronautical Chamber of 
Commerce: E. R. Breech, · North American Aviation, Inc.; H. S. 
Martin, Penhsylvania Air Lines, Inc. ; W. A. Patterson, United Air 
Lines; L. D. Seymour, American Airways, Inc.; a.nd j . T. Trippe, 
Pan American Airways System .. 

Etected by air line .op.erators assenttng to the Cod:e, whd were 
not members of the Aeroqautkal Chamber of Commerce: Temple 
Bowen, Bowen Air Lines; and T ': E. ·Braniff, Braniff Airways, 

Non.:.\f.oting Member-s: W. W. Howe~, Secon.d As~istant Post­
master Gener<.Ll; E. E. Hqghes, Deputy Administrator ~f the NRA ; 
Eugene L. Vida~, Director of Aeronautics of the Department o.t 
Commerce. 

Leighton W. Rogers, executive vice president of the Aero­
nautical Chamber of Commerce Of Alrierica, was appointed by the 
Code Authority to act as executive officer of the Code Authority 
without vote. 

On Jant:ary 1, 1934, the following scheduled air trailSllOrt oper­
ators had filed assents to the Code': 

. Members o-f the Aeronautical Chamber Qf Commerce who have as­
sented to the Code: 

American Airways, Inc., Eastern Air Transport, Inc .•. National 
Parks Airways, Inc.,. Pacific Alaska. Airways, Inc., Pan American 
Ai·rways Syste'm, Pennsylvania Air Lines, Inc., Transcontinental & 
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\Vestern Air, fnc .. Cnitcd Air Lines, United . tales Airways, lnc .. 
and \iVestern Ai r Express. 
Non-members of the Aeronautica l Chamber c:> f: Conuncrce who 
have assented to the Code : 

Bowen Air Lines, Inc., Braniti Ainvays. Inc., Gilpin Air Lines, 
Gorst Air Transport, Inc., Hanford A ir Lines, Kohler Aviation 
Corporation, Licon Airways, National A irways, Inc., Northwest 
Airways, Inc., Pacific Seaboard Air L ines, Inc., Hapid Air Trans­
port, Reed Air Line, \iVyoming Air Service, Inc. 

MOR E SPEED FOR MAlL AND EXPRESS 
One of tbe American Airways Heel of new mail and express pl:mcs, a Wam­
powcrcd Lockheed Orion, rasl enough lo fly its cargo a thousand miles in live 

or six hours. 



CHAPTER V 

GOVERNMENTAL ACTIVITIES 

Aeronautics Branch, Department of Commerce-The Aeronautical 
Board-Department of Agriculture-Bureau of Reclamation­

Bureau of Standards- U. S. Coast Guard- Bureau of 
Customs- Federal Radio Commission-U. S. Forest 

Service- National Advisory Committee for Aero­
nautics-Public Health Service-U. S. 

Weather Bureau. 

AS A NATIONAL institution :;tviation is used iq ~me way or 
another by many branches of the Federal Government. Their 
activities during 1933 are summarized in this chapter. 

Aeronautics Branch, Department of Commerce 

The Aeronautics Branch of the U. S. Department of Commerce, 
under the Air Commerce Act of 1926 charged with supervision 
and regulation of all interstate commercial and civil aviation activ­
ities, made substantial progress during 1933. The Aeronautics 
Branch was reorganized. The office of Assistant Secretary of 
Commerce for Aerona{J.tics was not filled. Assistant Secretary of 
Commerce Ewing Y. Mitchell was in charge of all transportation. 
Eugene L. Vidal was appointed Director of AeronautLcs in active 
charge of aviation activities. Under Mr. Vida\ the Aeronautics 
Branch was separated into two main divisions, with J. Carrol 
Cone as Assistant Director in charge of the A'ir Regulation Division 
and Rex Martin as Assistant Director in charge of the Air Naviga­
tion Division. 

Project for a Low-Priced Plane 

In November, 1933, Mr. Vidal announce.d that the Department 
of Commerce was taking the initiative in seeking a method whereby 
airplanes might be made available to the general public at a price low 
enough to make possible widespread private ownership. A market 
survey undertaken by the Aeronautics Branch included question­
n;~;ires sent to all licensed pilots asking if they would buy planes 
priced at about $700, provided qllantity production permitted that 

8r 
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low price. The Branch reported that of 18,ooo replies to the 
questionnaire approximately 10,000 definitely stated that they were 
in the market for such a }llahe. An additional 3poo contemplated 
purchases under various conditions, arid 5,000 were negative. 

Assured that a substantial potential market now exists for such 
a plane the Department applied to the Public Wo.rks Administra­
tion for assistance, and that bureau announced on De~ember 28, 
1933, that . $500,000 had heen set aside fo.r development of tl:te low­
priced pfane. At the end, of the year a committee representing both 
the Government and the indpstry had the project under serious ~on-
sideration~ . 

Members of that committee were: Mr. Vidal,· chairman; Mr. 
Cone, representing the N ationa1 Aeronautic Association; Amelia 
Earhart, Dr . . George· W. Lewis, Natio.nal Advisory Committe~ for 
Aeronautics; Robert. B. Renfro, editor "'The Sportsman Pilot~ '; 
J.-eighton W. Roger~, Aeronautical Chamber of Commerce; Fred 
L Smith,. Natiomil.Association of State Aviation Officials; E dward 
P. Warner, Soci~ty Qt Automotive Engineers; and Alford j. Wil-
liams, Ameri~n Petr:.oleu.m lnstitute. . 

A technical s~bcommittee of three from the Department o£ 
Commerce was appointed to make a special s.urvey of ·engines for 
the pr(}posed low-priced plane. The members were: Luther Harris, 
John H. Geisse and Richard C. Gazley. · · 

At a meeting called by the Aeronautical Chamb~r of Commerce 
of America rept.esentati:ves of twenty-two of tlie nation's leading 
aircraft manufacturing companies conferred with Mr. Vidal reg,ard­
fng the s.mall plane project, They irtduded : Aeronautical Cotpora­
tion of America, Amphibions, Inc., Bellanca Aircraft Corporation, 
BlJ Aircraft Corpo.ration; Boeing Airplane CQmp;tny, Chance 
Vought Corporation) Con$olidate(l Aircraft Corpor~tion, Curtiss 
Aeroplane & Motor Company, Inc., Curtiss-Wright Airplan~ Com­
pany, Don Luscombe, Fairchild Aviation Corporation, Fleet Air­
craft Company, General Aviation Manufacturing Cor-poration, 
Grover Loening Aircraft Company, Inc., Kellett Autogiro Corpora­
tion, Kreider-Reisner Aircraft Company, Pitcairn Autogiro Com­
pany, Siko:rsky Aviation 0orpbration, Stearman Aircraft Company, 
Stinson Aircraft Corj)oratim1, Ta)tlor Aircraft Company and Waco 
Aircraft Compa:n;y. 

Manufacturers Adopt Resolution 

1.\t that meeting tbe. manufacturers ad(wted the following resolu­
tion: 
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"Resolved, that the aeronautical industry wholehear tedly 
endorses the proposal of the Director of Aeronautics of the 
Department oi Commerce [or the development of a new sa·fe, 
low-priced quantity production airplane with the assistance 
of hmds provided by the P ublic 'vVorks Adm inistration; and 

"That the industry appoi nt a commjttee o f five to assist 
the Government i.n working out the technica l details of the 
proposed airplane, and 

"That the industry appoint another committee of five to 
determine with the Government the legal and economic 
practicability of organizing· a corporation among the industry 
to do this development." 

EMERGENCY PORTS OF THE AIR 

Airways keepers' quarters and beacon on a Department of Commerce inter­
mediate landillg field at Beowawe, Nevada. 

Under that resolution the A eronaulicaJ Cham her of Commerce 
formed two committees . T he first committee was to cooperate with 
the Aeronautics Branch in working out the technical details and 
complete performance specifications of the new airplane and its 
engine. MemLers of that committee were: Chairman, R S. Damon, 
pres,·derrt of the Curtiss- H'right A irpiture Com[Jtmy; C. ]. DroA-rrer, 
president o[ the \ 1Vaco f\ ircraft Company; .B. D. DevVeese, general 
manager of the Stinson Aircraft Coq)oration; R. H . F leet, president 
of the Consolidated Aircraft Corporation ; a11d C. G. Taylor, 
president of the Taylor Aircraft Company. 

The second committee was to cooperate with the Aeronantics 
Branch in determi.ning tbe legal and econotn ic practicability of or-
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ganiZing a corporation withiri tlie industry to undertake development 
and production of the plane. Member.s of that committee were: 
Chairman, S. M. Fairchild, president of the Fairchild Aviation 
Cotp:orati0]1; E. R. Breech,. president of North American Av.iation, 
Inc.; P. G. Johnson, president of the United Aircraft & Tra.hsport 
Corporation; T. A. Morgan, pr~.$ident of the Curtiss-Wright 
Corporati'on; and Taylor Stanley, pr-esident of the Aeronautical 
Corporation of Americ~. 

It wa-s explained that the res0lution limited the comnlittees to 
five members each, that they, w.ere chosen because of their individual 
ted:u1ical and organization expetience, and therefore '\ve·re qualified 
to coordinate the thought of the entire- industry; in 'its· efforts to 
work out a plan of cooperation with the Government in any project 
seeking the deve.Jopfnent of low-priced planes during 1934 .. 

Other Activities of Aeronautics Branch 

During the year the Aeronauti<;s Branch was active in many 
branches of aviation aside from its routine regulatory a.nd promo­
tional dQtie.s. The chapter on airports details the manner in which 
the Aerona~tics Branch c9o~rated with the Civil Works Adminis­
tration in establishing hur~dreds of new m~nicipal airp.orts and de­
veiGping ,other1J already in existence. The chapter on legislation 
and regulation gives in detail the achievements of the Aeronautics 
Branch ill revising the niles _governing non-commercial flying, thus 
encouraging private ownership. The airways chapter details the 
work 'o£ the Aeronautics Branch ih, establish'ing five new airways 
and relocating fadliti.es on existing routes in cooperation with the 
Public· Works Administration. 

The Aeronautks Bran~h also cqnducted experiments. (or blind 
landing witi1 aircraft, and advan~ed the new science to a stage where 
public demoJlstrations proved the absolute practicability of this im­
portant development. Reports on crash-resistant fuel tan,ks and. a 
radio direction fiqder were published during the yearJ further de­
tails of which will ·oe found in the chapter on technical progress. 
Airworthiness requirements for aircraft received conside!oable at­
tention. The Aeronautics Branch held cdriferences with repre·senta­
tives of the industry which resulted in material changes in the re­
quirements, which were· to be issued in revised form during 1934. 

The .Aeronautical Board 

On June 17, 1924, the Aeronautical Board, which had existed 
for some ·eight years, was. reorganized. For the first titne .it~ juris-
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diction and miss~on we.re made clear. The purpose of the Aero­
n;mtical Board, as set forth in the joint order signed by the Secretary 
of War and the Secretary of the Navy,_ is to prevent duplication o'f 
effort and to secure a more complete measure of cooperation and 
coordination in the development and employment of the Army Air 
Corps and Naval Aviation. The .Board is requited to investigate, 
study and report upon all major questions affecting jointly. the. de­
velopment and employment of the Army Air Corps and 1-{aval Avia­
tion. 

Specific qtJestions reqqi-ring the action of the Aeron<J.utieal B.oard 
involve policies and plans for the tactical and :strategical employment 
of ll;ircraft; the loeation of air stations; assignment to the Army 
or Navy of 'the development o.£ new types of aircraft, motors, ac"' 
cessories and weapons; rendering available to either service~ when­
ever possible, training, repair and other aviation facilities; plans to 
prevent 'ComJ}etition in procurement a~d pro.visions for use of sur­
plus material ; and cons·idetation -arid recomtn'endatioh in regard 
to aU estimates for appropriations for the .aeronautical programs of 
the Army and Navy. 

Department of Agriculture 

The U. S. Department ~of Agriculture · used planes for offidal 
travel more ext~nsively in 1933,.than-during fo.rmer years. Planes 
were employed also in cet:tain_ lines ,of rese~rch an~ regulatory work. 

A plant ·pathologist o.f the Bure~u of Plant Industry made sev­
eral iiights to collect plant disease spores high in 'the air as part of 
an investigation on the movement of such .spores through the atmos­
phere and on the danger of the spread of plant disease by spores 
carried along on air .currents. The investigat6r made trips on the 
airship "Los ' Angeles'' and in Army Douglas, Navy obser-vation 
planes, Coast Guard Douglas amphibious, Viking seaplanes, and 
Naval Reserv~ -trai~1ing pla11es. 

Biological Survey official~ used planes to study water fowl con­
ditions, administer wild-Jjfe refuges and enforce laws. A biol­
ogist in the Illinois River region 1:1sed a pla.ne to survey the duck­
hunting areas. The protector on the Niobrara big-game preserve, 
near Valentine, Nebr., used a plane to enumerate and observe big 
game animals. In connection with planning improvements under 
the recovery program, the protector of the Clear Lake Bird Refuge, 
Calif., made an airplane stir.vey of the tefuger mainly to plan fenc­
ing for the protection of birds from trespassers. One of the Alaska 
game wardens owns an airplane in whieh he patrols a large district 
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to enforce the game laws. He flew more than 7,000 miles in 1933. 
Department of Agriculture entomologists tested the efficacy of 

dusting fields from the air with calcium arsenate to control the pea 
weevil by sending down douds of dust from a plane. Department 
engineers made flights in Indiana. Ohio and Kentucky to locate 
badly eroded areas, near which soil erosion camps might be estab­
lished to best advantage. Soil experts made use of aerial photo­
graphs to obtain preliminary data for base maps in surveys of sev­
eral counties in New York and Illinois. 

The War Department made an aerial survey of the Animal 
Husbandry experiment farm at Beltsville, Md., to determine the 
area in pasture, field crops and woodlands. Agricultural experts re­
ported that such aerial surveys save much valuable time as com­
pared to surface methods. 

Bureau of Reclamation 

The Bureau of Reclamation of the Department of the Interior 
has jurisdiction over the development of the Columbia River re­
clamation project. The first report of the Columbia Basin Commis­
sion shows the value of aerial surveys in work of that character: 

"On October 20, 1933, the Commission authorized the ·wallace 
Aerial Surveys of Spokane to make an aerial survey of the lands 
along the Columbia River from the Grand Coulee dam site to 
Hunters, a distance of approximately so miles. T he estimated cost 
of this survey is $4,000, or approximately $20 a square mile. A re­
cent contract let for similar work in this State is costing $6o a 
square mile. This air survey of: the region that will be flooded by 
the first unit of the Grand Coulee dam was necessary in order to 
expedite the engineering, and it will materially reduce the cost 
thereof. It will also prove invaluable to the appraisers in their 
work." 

U. S. Bureau of Standards 

The Bureau of Standards in l933 continued its investigation of 
materials, fabricated parts and aeronautical instruments in coopera­
tion with the Army, Navy, Aeronautics Branch, and National Ad­
visory Committee for Aeronautics. 

Several failures of materials in service were referred for study. 
These inchtfl_ed failures h£ propeller blades, wire loops and crank­
shafts. Many were fouhd to be fatigue failures, caused by stresses 
produced by vibration in service. A simple method of exciting 
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resonant vibrations in non-rotating propellers, of sufficient inten­
sity to cause fatigue fai lures, was devised. The stress distribution 
was measured with a T uckerman optical strain gage. Apparatus 
was constructed for the application o f the magnetic dust method to 
the inspection of hollow steel propeller blades, and it proved effec­
t.ive in the location of hidden defects. 

The bureau also made type tests o{ all kinds of aeronautic in­
struments, principally for the Navy Department and for rnanufactur­
ers. Considerable attention was given to the development of in­
struments, apparatus and materials. A monograph on aircraft power­
plant instruments "vas completed. ( N .A.C.A.. Tech. Report No. 
466). A study was made of synthetic resins and cellulose deriva­
t ions in dopes, the cellulose acetate dopes being found most satis­
factory in tautness and fire resistance. 

The system of radio aids for blind landing \vas perfected. An 
installation was made at Newark, N. J., for practical service tests, 
and many completely blind landings were made during the year. 
T he radio range beacons were made more reliable by improvements 
in the T L antenna system which was developed to reduce course 
fluctuations. In cooperation with the Airways Division of the Aero­
nautics Branch means were devised to secure simultaneous visual 
and aural operation in an airways radio range beacon. An improved 
airplane direction finder with visual indicator was developed and 
fljght-tested. 

The study of the strength of welded joints in tubular members 
was extended to cover tests on heat-treated welds and on welds of 
thin-walled tubing. A number of experimental designs of metal 
wing beams built for the Navy were tested under different loading 
conditions, thus supplying data upon which to base the design 
of improved types of military aircraft. The investigation of the 
corrosion of aluminum alloy sheets when exposed to the weather 
and the effectiveness of protective coatings was being continued in 
1934· 

U. S. Coast & Geodetic Survey 

The U. S. Coast & Geodetic Survey, operating under the De­
partment of Commerce, in 1933 used ai r photographs in preparing 
parts of its nautical charts. All these air photographs are taken 
by army observers in army planes, in compliance with specific re­
quests. 

Under the Air Commerce A ct of 1926, the production of avia­
tion maps was delegated to the U. S . Coast & Geodetic Survey, 
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which was equipped for such .work. The. first strip airway map was 
issued June 27, 1927. There are now 22 Strip niaps s!ill on sale. 
Covering an area So miles wide along an established airway, these 
are -gradually being supj:>la:nted with the newer sectio11al a:irway 
maps . . 

The secticii1al ma:p:s are planned to embrace an area within 2 

degre~s. of latitude and 6 degrees longitude, thereby induding .much 
important t,erritory off the r~gular air reutes. Present. plans con­
template a series of 87 ·Sectional airways maps .of the United States,. 
0£ the 20 alre!ldY published, the first was issued December 27, 

. 1930. Revised editions of aH airway maps are issued frequently 
with the accumulation of important changes. 

· An observer of the U. S. Coast & Ge'Odetic Survey was en­
gage() throughout I933 in flight checking, using a caoin-tfpe plane 
from the Aeronautics · Branch of the Department af Commerce. 
This flight checking is done, not alone to vef'i fy details shown on 
tile proof sheets of new ;;L!Id r.evi$ed editions .of the specialized 
maps·, bnt also to locate, thp.t they may he emphasized, all outstand­
ing objects or landmarks not shown on e-xisting ·maps. 

U. S. Coast Guard 

The. U; S. _Coast Guard aviatien service operating from three 
air stati&ns-Gloucester, Mass., Cape May, N. J., and Miami, Fla.­
accomplished i84,965 rillles of flying in 1933. Activities included 
the saving of life and property, law eriforeement and assisting in 
tlle- national defen:Se. 'fhe Coast Guard ·made 33 actual rescues with 
airplanes in i:933· SmuggJi.ng of contraband, narcotics and aliens 
was continually suppressed by the use of CoasJ Gtaard planes. Men­
aces to llaVtgatiQn wer:e located from the air and reported to surface 
ve$sels. Schools of fish were spotted from the air, and fishing 
fl~eets were noti'fi.ed. Lana and wat~r areas· were surveyed f.or map­
ping and new communication lines, Various Go;vernmental agencies 
were aided, using Coast Guard planes to ·study the centro! of plant 
diseases. · · 

During the year numerous calls were received at the air sta­
tions for assistance from vessels without medical personnel. To 
contact the vessel requesting aid Coast Guard planes were flown 
from 150 to 175 tniles offshore. The s'ick or injured met'l were 
transferred by life-boat from the vessel )b the plane and then were 
flown to the nearest hospital. In se~ral cases the r-apidity with 
which the injured men were hqspitalized me<J.nt the .difference be­
tween life and death, Q~cers of the service report that the ad-
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BOSTON AT A SL."l"GLE GLANCE 

This birdseye view or Boston was taken at 15,000 feet with a Fairchild flVc-lens 
camera for the Harvard University Geographical lnslituce. The Charles River 

is seen in the upper right corner. The white footprint is a resen·oir. 

vantages of using planes in Coast Guard operations are becoming 
more evident every year. 

Sever<JJ years ago tl1e CruJ.St Guard e_c:tahlishecl :m mrcrait du·ck­
ing system along the Atlantic seaboard. This senrice to any pi lot 
is available upon request. Planes are checked. i( desirell, trom the 
time of leaving the airport until destination is reached. - As a plane 
passes over a Coast Guard station, the man on lookout checks the 
passage o( the plane and the ne>.."i: station is notifi.ed of the time 
of passing and description of the plane. More than r2,000 re­
ports were made by Coast Guard stations in 1933. 
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A;t the. eria of 1933 the Coasr Guard _had i'n active service fi:ve­
:General Aviation seaplanes, three Douglas amphibians) and three· 
.other smaller S'~aplaries particularly adapted for inshore work. Tire 
plan~s wer-.e equipp~d with radio transmitting an!] receiving sets 
and -radio direction finders, ·as well ·as .other mod~rn instruments 
to assist the pilot. Ten pilots wer~ on act.ive duty, and ten .student 
pilots were in training. at Pensacola, Fla. 

Bureau of Customs 

The Bureau of Customs) operating under the U. S. Treasury 
Department, in 1933 maintained ait patrol units along the- Canadian 
and Mexican b:ordets in the Custoi11S collection districts of Buf­
fal0, Tampa, San Antonio and San Diego. 

The air patrol units cooperating with the customs officers on 
the surface waged continual war upon SJimgglers. They seized 20 

airplanes in 1933. Appro:J:Citnately hal£. of them had been used in 
smuggling achvi~ies. The othe.rs were seized for violations of 
regulations rel3:ting ~o aircr4ft entries fr9m fore\gn ports. The air 
patr-ol used the confiscated planes. They in~luded Curtiss-Wright 
Falcons and ,Robins, Travelair, Ryan, New Standard, Waco and 
Fairchilds. 

Federal Radio Commission 

The Federal Radio ·Commission is -charged by law with the 
licensing of all radio stations corning under the jurisdiction of the 
United States. The Commission in 1933 made a survey of the 
needs and r.equirements of radio stations used :in the aeronautical 
service, both ·ground stations and stations on aircraft. Rules and 
regulations q£ the Commission relating to this particular service pro­
vide strict methods of operation. Two sJ)ecific provi'sions o£ gen-

'eral. in,terest are guote<;l here: 
"Only one airport station will be permitted at an airport. The 

use of the station shall be op~n to any and all aircraft operators. 
In case one or more aircraft litensees operate regularly from such 
airport, control lines to the station shall be permitted upon request 
in order that ~ach operator -may,. i:£ he desires, use. the station under 
the supervision of the licen~ee for tM han,dling of his own air­
craft. If airpor-t stations are in.stalledfat adjacent airports, arrange­
ments must be made between the license.es for a system to prevent 
interference being caused by simultaneous operatioJ:l.. In case of 
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disagreement between the v.ar.ious· intiere~ts as t~t the oper-'atidti of 
airport stations, the Commission will specify· the arrat:~gements·. · 

'1 At all times the.lice,risee o.f an aeronautical point-to-point s~rv­
ice sh~ll be required to transmit, without charge or discrimination, 
all nece$sary messages in times of public eniergency ·which' involve 
the· safety of life or property." .. 

U. S. Forest Service 

Having demonstrated year after year that the airplane ·is the 
most economical instrument in saviqg the national parks from de­
struction by' fire, the Fore·st Service of the U. S. l)epartment of 
Agriculture . ih 1933 continued to employ ~ircta'ft, although handi­
capped by · the Federal economy measure.s. Pla11es were used for 
reconnaisance ot fires already under way, for detection purposes 
during ha~y . periods and for emergency transpprt;ltion of men and 
supplies. Some aerial mapping was done. 

Army ·and Navy plan~s were: placed at the disposal of forest 
officers on occasion. In g,eneral, however, the wol'k was carried 
on by private conce'r!1S under contract, and was .liinited to the Cali­
fornia, Pacific Northwest, Northern Rocky Mountain and Lake 
States regions ·arid Alaska .. 

About· 540 · flying · h0urs were spe11t on fire patrol or mapping: 
The aerial fire patrol co.st only $n,925, while the vast saving if! 
11ational and private property a.s a result of that smaJl expendi­
ture ·cannot b~ estimated. 

A total of 994 men and 185,000 pounds of equipment and sup­
plies· were. transPQrted by air during the year. In many instances 
fire and other emergencies· were met within a few hours by air 
when a week or more would have been lost by pack .tr.ain. · In 
rOtitine p.ational forest 'transportation airplanes were used on · sev­
eral occasions when they proved cheaper per pound carried as com­
pared with pack train serviCe to isolated sections. 

The forest officers reported splendid .cooperation from scheduled 
air transport-pilots in detecting and report~ng fires along their routes. 

National Advisory Committee f.or Aeronautics 

The National Advis.bry Committee ·for -Aeronautics; under the 
direction of Dr. George W. Lewis in charge of research, in 1933 
use..d airplanes for .the following· purposes.: · · · · 

TO. determine tlie pressure distribution over the wings and tail 
surfaces of a diying bomber. 
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To determine the effect of the propelkr- on the terminal velocity 
of an :;titplane in a -vertical div.e. 

To d~termine accelerations a.nd stick forces ·required in a pull­
out from ·a vertical dive. 

· To determine the full .flight performance of high-lift a;nd lateral­
control devices to increase safety at lowe·r landing speeds, applicable 
to all types of airplanes. 

To determine vibrations. in airt5lane structures. 
To investigate in the full-scale wind tunnel: 

The performance of the controllable-pitch propeller; 
The cooling of the two-row radial engine ; 
The lift, drag, and pitchirtg moments of an airplane; 
The effect of flaps. 

The· m~~bines employed were Bo~iqg figJ1te.rs, Curtiss fighters ~md 
ohs.erYat\on planes, a Martin. ~~perin:te.nqrl di.ving bomber, a Fair­
child F-22, Consolidated training planes, the Mcf:>onne11 "Doodle­
bug'' .and a Pitcairn autogiro. 

The remarkable advance. in airplat'le performarite and efficiency 
accotnprished 'in 1933 was ·attributed in· i1o small degree to the 
cumi.tl~tive result of' years of 'Organized scientific research con­
dticted by the Natidnal Advisory Comniittee for Aerona1,1tics tmder 
the,technical ·¢tirettion o:f Dt. Lewis. The N. A. C. A. laboratory 
at Langley Field, Va., was gener.ally regarded as the ·equal, and in 
rpany instances the superior, of similar institutions n1aint{lined by fqr­
eign _govemments at much greater cost. At the sa!f!e time the· 
aviat~~n industry had come to recogniz~ jn it a · sour<;e 9f ever-in~ 
CJ.:easing technical tesults cq.pabfe of practical application. 

President Roosevelt had that in mind when__, in transmitting 
to· Congress the 1933 N .' A. C. A. report, ne said in part: · 

"Tne prim:ipal underlying cause of this reniarkab,le progtess 
has been the efficient functioning of the National Advisory Comirtit­
tee for Aeronautics in coordinating and planning for the research 
needs of aviation, dvil and military, and in conducting the neFes­
sary fundament.al s,cientifit researches to serve th~ t'ieeds of all 
agencies, The continuous prosecution of fundamental research in 
aeron~utics is essential to the national defei1se and to tl1e future of 
air transportation upon a sound economic basis." 

Public Health Service-

The U . S. Public Health Service, of the Treasury Department, 
is charged with the inspection of airplanes and air passit}gers ar­
riving from foreign countries. During the fiscal year 1933, 4,186 
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airplane arriYals at airports of entry in the United States from 
foreign ports required quarantine inspection. The planes carried 
25 .767 persons. O n 2,209 arrivals. 20.396 person~. of whom 2.327 
were aliens. were examined by medical tlfficers of the Public II calth 
Service prior to entry. The others. 1 ,977 arriYals with 5·37' per­
sons, entered without medical examinations, ha,·ing had pl'rmis­
sion to arrive at airports at which nwdil·al officer;;; were nol avail­
able. 

SPERRY AUTOMATIC PILOT 

The instrument panel of the naw Wril!bl Cyclone-powered Douglas air lihers 
for Transcontinental & Western Air. Upper center shows the Sperry automatic 

pilot installation. 

T he draft o( lhe [ntcrnational Sanitary Convcnlion for A ir 
Navigation. adopted by the l)ermanent Comm ittee of the Office Jn­
temational d'Hygiene Publique in Paris in 1932, was formally sub­
mitted to the United States [or ratification. The <.;overmnenl had 
signified its willingness to sig-n. with cc·r tain reservations, and it 
was anticipated that final ratification would be maclc in 1934. 
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U. S. W eather Bureau 

Like other Go,rernment activities, the U . S . \ 'Vea ther Bureau 
in r933 had been compelled lo economize: but it continued to pro­
vide continuous 24-hour service along ahout r 3,000 miles o E air­
ways and par tial service. meeting the needs o f scheduled flying, over 
some T2,000 additional miles; agg regating 25,000 m iles in all . Cer­
ta in intermediate stations were discontinued; upper wind obser va­
tions were decreased in number at various points; a nd surface ob­
servations, although regularly made al all stations, were not trans­
mitted from some stations during periods of favo.rable weather 
conditions . 

The bureau on December 31 . r933, had 65 s tations at the larger 
terminal a irports, where close contact was maintained with pilots. 
At those poi nts reports o f surface conditions, especially of ceiling 
and visibility, were received from a network of more th<lll 500 

nhserv ing stations, and reports of upper winds from about 70 sta­
tions. Sho re period f ore<:asls based on those r eports. and on weather 
maps prepared severa l limes daily, were issued regularly fo r all 
a irways. Pl anes were used nt a few stations to make observations 
of upper a ir temperature. humidity and pressure. 

NEW TERROR OF THE SKTES 

The Army Air Corps all-metal, low-wing single-seater Boeing pursuit plane with 
a 525 horsepower Pratt & Whitney Wasp engine. 



CHAPTER VI 

ARMY AVIATION 

The Need for a Development Program- Air Corps Equipment­
Public Works Funds-Air Corps Activities-Report of 

General Foulois. 

A T THE annual meeting o£ the Society of Mechanical En­
gineers in New York on December 7, 1933, Major Ointon 
W. Howard, then Chief of the Materiel Division of the 

Army Air Corps at Wright Field, Dayton, Ohio, pointed out 
that, due to restrictions placed upon expenditures at the beginning 
of the fiscal year, the Air Corps was delayed in laying down experi­
mental projects for the current year, and that aircraft manufacturers 
likewise were faced with an economical situation preventing them 
from spending much money on the development of military types 
of planes. The Materiel Division had not been in a position to en­
courage the building of so-called "speculation airplanes," because 
there was no definite assurance that funds would be available from 
the 1935 appropriations, or that the restrictions on the funds ap­
propriated for the current year would be removed. As a result, 
at the end of ·1933 only three military types· ·were being designed 
to meet the requirements of existing Air Corps d~rectives, whereas 
two years ago there· were 18 types. · 

T he seriousness of the situation cannot be over-emphasized, 
Major Howard stated, in view of the developmetrts going on abroad. 
He referred to design competitions for pursuit planes in France 
and England, and also a program for the development of a new 
type of bombardment plat}e laid down in the latter country. He 
said that experimental all-metal airplanes being used for tactical 
types require at least three years for design, construction and 
testing; and that the enforced idleness of military constructors dur­
ing this period threatened to place the Air Corps in an unfavor­
able position· in two or three years, beca~se some of the new tnodels 
produced in foreign countries would result in a marked increase in 
performance over the standard planes to be placed in service here. 
For that reason tl:ie development of a new and continuing procure­
ment program to be authorized by Congress was awaited with in­
tense interest. 

95 
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Air Corps Equipment 

On January r, 1934, the Air Corps had a total of about 1,8oo 
airplanes. They included 367 pursuit, 159 bombers, 88 attack, 
370 observation, 73 transport, six photographic, 229 primary train­
ing, 205 basic training and 167 National Guard. The total number 
was to be reduced by 122 before June 30, 1934. 

Public Works Funds 

An allocation of $7,500,000 from the Public Works Administra­
tion provided for construction of 100 planes, while the Army ap­
propriation bill to be presented early in 1934 carried an item of 
$8,ooo,ooo to cover the cost of 348 planes. But even that addi­
tional number, aggregating 448 machines, would not accomplish 
the increase in strength deemed necessary by the General Staff, 
it was stated, and Congress was to be asked for a larger appropria­
tion. Immediate need for funds with which to provide at least 1,000 

new planes for the tactical branches of the Air Corps and 900 others 
for a proposed General Headquarters Air Force would be stressed 
before Congress, it was said. At the same time additional ap­
propriations would be sought for spare parts and replacements ; in 
hriP.f, suffic:ient funds tq maintain I ,!)OO additional planes in ef­
fective combat condition. Under that plan the Army would have a 
total of about· 2,6oo planes in five years. 

Proposal for a General Headquarters Air Force was developed 
from the reorganization of the Army tactical units into four . -com­
bat armies. It was stated that the new ·artangement had materially 
altered the status of Army air for<:es, ·particularly showing the neecl 
for a headquarters force of two Wings of several groups each,. which, 
because of mobility and immediate responsiveness to direct orders 
from the commander-in-chief, would form a valuable adjunct to the 
nation's frontier defenses. 

Air Corps Activities 

Confronted with a substantial reduction in the appropriation of 
funds incident to operations, Army Air Corps activities during 1933 
were not on a par with those of preceding years. Flying activities 
were carried out on a smaller scale, not only because of reduced 
funds for fuel, but also because many officers were detailed to 
duties not connected with Air Corps functions. This shortage in 
personnel necessitated the temporary consolidation of a number 
of below-strength squadrons into provisional organizations for 
tactical training purposes. 



AR~1Y AVIATION 97 

Report of General Foulois 

T n his ann ual report 1\fajor General Benjamin D. Foulois. Chief 
of the Air Corps, pointed out that although seven years have elapsed 
s ince the enactment, on July 2, 1926, of the Ai r Corps five-year ex­
pans ion program, the 1\ir Corps is sti ll below the requirements laid 
down by that legislation, both in personnel and serviceable planes . 
T he :\ct authot·ize<.l a total strength for the Air Corps of J.Gso 
commissioned oA1cers and 1 s.ooo en listed men. At one period 
during 1933 the !\ir Corps was below authorized strength to the 
extent of 35R oftlcers and about .r.soo enli sted men. 

1\ total of 268 students graduated from the Advanced F lying 
School at K elly Field, Snn .\ntonio, Texas, during the calendar 

NGW BOMBER 
The Curti;.~-Wrighl Cyclone-powered Condor bomber, equipped with Jive 

machine ~:uns, and capable of carryin~ 4,000 pounds or bombs. 

year 1933. among whom were 42 officers of the Hegular .-\rmy. 
fou r Air Co rps noncommissioned officers and 220 flying cadets. 
T hese sluclents were given the rating oE "Airplane P ilot." Those 
student officers who P$!,1 0.'1g~\l .to. • !?1tler . J~ t:an~hes o f the military 
service were transferrq(~~tl> q1~ ~i~·Q:H·I~· 'rhe flying cadets were 
commissioned second 'lieu'tl!l1aMs ' M' lh'c":\ir Reserve and placed 
on extended ~Gti!fe~ ~l.u.ty ~ith. A;ir :C:Ot:j)?-,O~gatl j.-~a,ti\)ns. Tactical 
training was c~J·r~~~ 3J:ut! ~Q :th~ e*,e.r~t :t?CJ~ ii.i~ir.c1. i)•y. ~vai lable funds. 
During May, combined Air Corps anti-aircraft exerciseS' were held 
at Fort Knox. K y., for two weeks. Anti-aircraft troops, using 
wide intelligence nets and supported by the 1st Pursuit Group {rom 
Selfridge Field, :Mich .. defended Fort Knox from the attack of 
an air force composed of attack <mel bombardment planes based at 
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Patterson Field, Fairficlcl, Ohio. The attacking force used the 
latest types o[ airplanes available, and the t:xercises , which were oE 
a technical rather than tactical nature, produced excellent results. 

Early in February, two officers of the rlt.h Bombardment Squad­
ron, March F ield , Calif., accompanied by two enlisted mechanics 
volunteered their services on a hazardous errand of mercy, flying 
a bombing plane to the Gold Range ~fountains and dropping pack­
ages o( food, aggregating more than 500 pounds, to a party of 
miners who were snowbound some 1 J7 miles north of Las Vegas, 
Cali f., with their food supply exhausted and with no hopes of re­
ceiving aid other than by air for weeks. 

High Altitude Photography 

During an experimental high altitude photographic flight from 

ARMY ODSERVATION MONOPLANE 

The Douglas Y r0-4J high-wing two-place monoplane, wil11 Curtiss Conqueror 
V-1570 engine. 

Holling Field. D. C., to;Ncw YorJ< Git:i o:i }.~'arch 5, fo r the purpose 
of making a thorough-test· or tf1e lates'f't:ypc aerial camera used by 
the l \ rmy Ai.- 0.:it;ps.: Capt· · Albert W-. •StQv.~s: phv.tographer, and 
L ieut. Charles '.0: MoA.lli:ittir,: tSilot, enc:om1.tefed ·tHe '4oldest ·weather 
in their flying careers. Hovering over Staten Island for several 
hours at altitudes ranging from 24,000 to 26,300 feet, the two 
A rmy flyers conducted their work under a temperature registering 
37 degrees below zero. Although flying in a Fairchild cabin 
photographic plane, the necessity (or keeping a window open in 
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order to take oblique photographs made their work in the a ir any­
thing but comfortable. Remarkably clear conditions on that day 
enabled them to obtain a clear view of the I-:ludson River as far 
as 'vVest Point, N . Y ., as well as the snow-capped Catskill Moun­
tains beyond, also the whole length of Long Island, Long Island 
Sound, and in other directions, Philadelphia, Pa., Trenton, Atlantic 
City and Lakehurst, N . J. Both officers used compressed oxygen 
while working in the rarefied atmosphere. 

Sergeant Ralph Bottriell, premier practice parachute jumper, 
on March 18 was presented with the Distingui shed Flying Cross tor 

THE BOEING ARJI.fY BOMBER 
This low wing, all~melal Boeing monoplane bomber powered by two Pratt & 
Whitney Hornet engines, carries a crew of frve and more than a ton of bombs. 

his pioneer work in co r~11~c~i<?r2 . w,itlJ .1?~!·act1Ht~ d,evelopment. Sergeant 
Bottriell has made ovet: ~~ p;t·~~;.;.~~·P<~ra~l~ut~:jumps from airplaues 
and balloons. ' · · · ·· ~ · • · • -· · " · • · · • 

The Mack~y. ~T!·<?pl_1y f;<>t· .th~ r:~~s.t.. p1eritpdet:~ : flight in the 
A ir Corps for; ~,:Y;e:~r.;.lS~3~ . . wa~.-~,\~~~·~~(};"ori-. j.X!~i 26 to Lieut . 
Charles H. H oward, commanding officer of the nth Boinbardment 
Squadron, Marcb I::'ield, CaJif., in be hal ( o [ his organization whjch 
he led on a hazardous mission to the J: a va jo J nclian reservation in 
January, 1932, to drop f:oocl supplies to a band o ( Indians snow­
bound and helpless in one o( the worst storms on record. The 



100 AIRCRAFT YEAR BOOK 

food supplies dropped by the bombers averted what might have de­
veloped into a tragedy. 

The Distinguished Flying Cross was award.ed to Capt. Donald 
L. Hruner fo.r his exc~ptional services in developing ~.nd perf.ec,tipg 
oight flying equipment, thus making it possible for military and 
comJllercial planes to traverse the length and breadth of the United 
States during the · hours of dark.ne.ss. 

Private Arden M. Farley received the Cheney Award for 1932 
for his heroic €onduct in rescuing from an overturned airplane, 
which had Grashed and caught fire, Lieut. Wm. H. Dum, Air 
Reserve, who was unable to extricate himself from his petilous· posi­
tion. 

Air Corps personnel fr.om Marth Field, Ca:lifc., rendered valuable 
services .during the month of March, r933, in relieving ·distress 
among the residents of Lo.ng B~ach, Calif., and vicinity, who were 
rendered homeless by the qisastrous earthquake in that secti"o.n. 
During the :emergency, a:pproxirqately. 2,000 persoQs were fed. e~eh 
day, and shelter wa::? ·pr.qv1ded ~y tents1 cots a.nd mahres.ses from 
March Fielp. Airplanes carried the needed supplies and personnel 
to the. stdcken area. 

The TC-13, the Army's largest non-rigid airship, a:r'l'ived at her 
permanent station; Langley Field, Va., on May I7 and was assigned 
to the 19th Airship Company·. ' ' 

Train1ng of Air Corps personnel in instrument flying at ·the 
end of 1933 was conducted at several Hying fields. The p9licy was 
to train all p.ersonnel, not only beC'ause of the added _safety, hut 
4lso because su~h piloting te~hniq~e wpuld make. it possible tp 
conduct flying operations under all sqrts of weather conditions. 

At Scott Field, 1\L, saU13factory te.sts were conducted on a motor­
ized .observation balloo.n tO' determine the. pra<;tiea:bility of convert­
ing an observation ba:lleon into an airship to transport it from one 
0bservation point to another. The craft can be flown as an ordin­
ary observation balloon and then hauled to the ground, the cable 
disconnected, arid a small power car attached; after which it can 
be operated as an a'trs1iij?i ; • · ; ·, ; (; ··: 1· ; 

During the year ~·igh721t~~itl€-ll'f(nt.S: ~re made by Air Corps 
pilots in coilpec~ion ~it~. r.~~e~rc~ w9r~ on .\9t; c:,os.l!lic ray. These 
flights were ·-fo~qe;'i~ ~~~Q-~~*ti~n · Wi~ P.r-.: ~913~~ Millikan, of 
the. California'lnslitJlte 'oi 'fechiiology: Pasa(leha,·caf1f., who has de­
voted considerable study to that particular phase pf scientific en­
dea;vor. 
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NAVAL AVIATION 

Equipment- Need for More Planes-Admiral King's Report­
Aircraft Car rier Tonnage-Proposed Procurement Program­

Flight Tests on 25 Types-Reserve Training-The 
"Macon" E nters Service-The Navy's Safety Record 

- P ublic Works Funds. 

D RASTIC reductions in appropriations forced upon the Bu­
reau of Aeronautics of the United States Navy, economies in 
both procurement- and operation which caused much con­

cern throughout all branches of the defensive establishment. Many 
projects involving procurement of equipment and improvements 
at air stations were either postponed or abandoned altogether. 

On January I, 1934, the Navy had on hand about r,ooo planes, 
exclusive of those in the Naval Reserve. The number of combat 
planes, including observation, was about 750; and there was an im­
perative need for more machines possessing the speed and other 
service characteristics required to place naval aviation equipment 
on a pari ty with that being dev~Joped by other powers. 

Admiral King's Report 

The regular Navy had 826 commissioned and 337 enlisted 
pilots. T he Marine Corps ha<i 103 commissioned and 30 enlisted 
pilots. Rear Admiral Ernest J. King, Chief of the Bureau of Aero­
nautics, reported that the Navy lacked 138 officer pilots necessary 
for present operations, and that the shortage would not be over­
come until 1945 unless remedial action is taken with regard to the 
commissioning of Naval Academy graduates. 

The practice of c~~tss39m~~:giaduat&;_.Oonly when needed to 
maintain the total strengtF.-o£ ilie'wh~!e•.l\tav)~. it was said, prevented 
the Bureau .at "~er<;>n,a~tic:; J rom acq,t!irtng -Suffic;ient officer pilot 
personnel. T,:t>:c: prqhle!'n :was r~cciv5:t.: -iq.:isid~bt'-e attention at 
the e·nd of the yea'r: •' '"'' ' · ' ,., . . .. ·"' ·- ' 

During the year all tactical units of Naval Aviation, except the 
majority of such units with the Marine Corps, were assigned to 
duty with the active F leet. The shore establishment included only 
planes for training purposes, both regular and reserve, and a small 

JOI 
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number for administrative and experimenta l or de,·eloprnent use. 
Scouting . torpedo and bombing, observ~tion and lighter planes 

were maintai ned on tbe aircraft carriers ''Lexington," "Saratoga" and 
' 'Lnngley," wh ile catapul ts on battleships and cruisers permitted the 
operation of scouting and observation planes anywht'r<: at sea. 

Aircraft Carrier Tonnage 

' 'There was 11 0 changr in our country's operating aircraft car 

TFfE AIRCRAFT CARRillR "U. S. S. SARATOGA" 
With lhe "U. S. S. Lexington" this vcosd formed the Navy's only modern 
aircraft carrier equipment i ~ ~e:vic~ ~r· •l <J:JJ • :•·~:~c . '1'!W "U. S. S. Ranger" was 

to '!r3 cohlml.<siancJ ~:-l)~=i~ • '934· 
- • .. • • f!t ... " 

~ p - - - - • ... • ... ... 

ricr tonnngr •d1.1r:rJg ·thc.~•C'l~·, and there .w,ill .be no change until 
the 'Hang<:r ' . fs .-c:omn':> i sCJ~Q}1~d~ .i2f. T0.3~' '.){..:"<V.f~.rh7l ira l King re­
ported . Linder the a rms limitations t. reattcs the UL11te<.l S tales and 
Crcat Britain may build 135,000 tons of carriers. 0£ the three 
carriers in service the " Langley'' alone is experimental. and may be 
replaced. The two (•llwr ca rriers form 66,ooo tons of the Ameri­
can quota, yet provide only two landing decks, or actua l operat ing 
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units. Great Britain has five carriers. three of them classed as ex­
perimental, meaning that they can be scrapped and replaced within 
tcmnnge limits at will. 

T he new " Ranger " wi ll add 13.800 tons to the American service, 
leaving 55,200 tons unfilled in the carrier category. Scrapping the 
" Langley," it was stated, would permit construction o f three more 
carriers, making a total o ( six. On the other hand Great Britain 
need build only two more to have seven modern carriers. or seven 
landing units at sea. against the .\merican possible six. Japan has 
built nearly to her treaty limit. and has four landing decks. 

The shortage of carriers. while ~crious, was a problem of second-

OFF FROM ITS FLOATING AIRPORT 

A Bodng single-scaler, Wasp-powered fi~:h tcr taking to Lbe air from t hl' deck 
of the aircraft carrier, " Saratoga.'' 

a ry nature compared to that presented hy the lack of Hn adequate 
number o f planes for fleet aviation. Since initiation of the 1.000-
plane program in 1926. 15 cruisers. tbe 'T,:angcr" and the air­
ship "M<H:on'' have been authori zed for the Navy. Thnsc vessels 
and the a irship should carry at lea:;t 2 12 plaites, yd no provisions 
had lwen made for procun:nwnt at t he end of the year. Certa in 
memhers of Congress, however, were a live to the danger o f delay, 
and they were planning to sponsor legislation cad y in 193-t designed 
to equip na,·al aviation wi thin the limits. at lt>ast. of minimum 
peacct ime requirements. 



J04 AIRCRAFT Y I\.AR HOOK 

Proposed Procurement P rogram 

Hav ing i11 mi1a l the far-fl ung- operations o E p<:<tce- timc naval 
aviation, with efj uipmcn t not on ly needed for the F leet and shore 
.,lations in th<: Cnitcd States but also in Panama and Hawaii. it 
w;1s IJelic\'(·cl that a new five-year program should be established. to 
pro vide in thnt period. 6so n~~w planes requ ired for sudace ships 
now 11 ncl<: r constr uct i<ll l a nd 534- new pla nes for replacement o f 
obsolete aircraf L 

To provide.: the L'nited States with an adequate na,·al air arm 

T HE AIRCRAFT CARRIER " U. S. S. LE.A'1NGTOK" 
One of the . S. :;\a\·y's two modern carriers in service, con,·oyerl by the 

cruiser "Salt Lake Cit)'." 

!lig ht deck cruisers and addit ional a ircra ft carriers would be neces­
:.ary, it was said. 1\aval e-xperts asser ted that a balanced 1\avy re­
quired (rom q to 18 aircrait carriers. l;nder the treaty the United 
States is permitted 14 vessels that can Le f'ittcd with landing decks. 
incl uding !lig ht deck c ruisers. W ith only three such vessels, or 2 1 

per cent of the allowance. to lJe available in 193-t, naval aviation 
was seriou.ly handicapped. particularly as the :\Tavy building pro­
g- ram called for 28 modern cr uisers. built. building or author ized : 
a nd t he nc.:l: rl f or a ir<' ra [t vessels wa:; 111ore urgent i ( the tlying 
branch was tl) ser ve the Fleet wi th effici ency. 
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Flight Tests on 25 Types 

Consistent with the American military policy o E utilizing li mited 
appropr iations to build a nucleus fo r defense, concentrating on the 
dcvtlopment o f a few units o f the most modern equipment f or 
ope ration by a sma ll peace-time force,. and depending upon t he 
nation ·s resources to meet a national emergency, the Navy experi­
enced a most active period of aeronautical experimentation during 
the year. T he flight-t est sectio n at tbe Naval A ir S tation, Aua­
costia, D. C., conducted ~'<tens ive peri ormance and acceptance t rials 
on 25 differeDt types o[ planes built under contract for the Navy, to 
determine the types best suited fo1· naval aviation. In addition to 

NEW AIRCRAFT CARRIER "U. S. S. RANGER" 

When commissioned early .in 19J4 the " Ranger'' will be lbe third modern c:u-ricr 
in the American Navy. 

the tests made at i\nacostia others wer e conducted at the Naval 
Air Station, Norfolk, the N aval Aircraft Factory, P hiladelphia, the 
Naval P roving Grounds, Dahlg ren, Va., and the \:Vashing ton Navy 
Yard . In genera l, these t rials r equired the detcnn ination o E per­
fonnancc cbaracterjstics, catapult tests, \Vater tests, night fl ying 
tests, diviJJg tests, and a rresting gear tests, these latter for use in 
connection with aircraft ca rriers. A dditional tests were made on 
radio installations, p ropellers, power plan ts, arma ment -a nd miscel­
laneous equipment . 

Progress was mncle in high-speed development, but, owing to 
curtailed e...xpendittll·es. the Onitecl States is far f rom being abreas t 
()f foreign pow~::rs in this important phase of avintion. F ast two­
seater fi ghte rs with retractable landing g·ear have been developed 
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and assigned to the F leet, and the development of tactics fo r this 
new type of combat plane has been v igorously carried out . 

Reserve Training 

Despite the shor tage in funds the training o f reRer ve personnel 
wa~ carried out in a more satis(;u.: to ry manner than during for mer 
years. J7 or the fi r st time a ll r eser ve bases carried on major over­
haul of ai rcra it and engines. which was not only adopted as an 
economy measure. but also pro,·ided excellent g round train ing . Sev-

A CATAPULT TAKE-OFF 
A Wasp-powered \"ought Corsair lca,·ing the "U. S. S. Oklahoma." 

cral resuve fields were improved during the year to permit night 
fl ying, which now makes all reser ve bases available fur unclertak iug 
this important phase o( training. 

!\ s one example of lhe efficiency o f the !\ viation l{cservc, a 
uni t from r hiladelphia a nd another from Brooklyn wert: mobilized 
em the:: night o f the ··.\kron·· crash and we re ready at day light to 
1Jcgin sear .::h operations. continuing thereafter from daylight to dark 
for several days. Some .+J8 1\anil Reser ve aviators and 6o Marine 
Corps l{eser ve aviators rec<'ived 15-day periods of active duty and 
aviation training, many of these reserve officers performing this 
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duty without pay. Forty-one Naval Reserve aviators did one year 's 
active training duty with the aircraft squadrons of the Fleet, while 
12 Marine Corps Reserve aviators performed a similar period of 
duty with the regular aircraft squadrons of the Marine Corps. 

Loss of the airship "Akron," April 4, 1933, with 73 officers 
an~ men, including Rear Admiral William A. Moffett, then Chief 
of the Bureau of Aeronautics, was one of the greatest peace-time 
disasters in the history of the Navy. Subsequent investigations by 
a Navy Court of Inquiry and a joint Congressional Committee 
showed that the disaster was due to no fault in the design or con­
struction of the airship. Many valuable lessons were learned in 
the loss of the "Akron," and, as soon as funds become available, it 
is the intention of the Bureau of Aeronautics, under Rear Admiral 
Ernest ]. King, Admiral Moffett's successor, to continue the in­
vestigation of large airships. 

The "Macon'' Enters Service 

During the same month that the "Akron" was lost, its sister 
ship, the "U. S. S. Macon," was completed and began trial flights, 
The "Macon" is described in detail in the chapter on lighter-than­
air. 

The "Macon" acquired the squadron of Curtiss-Wright Spar­
row Hawk fighting planes from the "Akron." They are specially 
designed, high-performance, combat planes, so adapted that they 
can operate from the dirigible, facilities being provided for their 
hooking-on, dropping-off, and housing in the airship while jt 1s 
in flight. While basing at Sunnyvale, the "Macon" will be as­
signed to the Fleet, and it is felt that definite proof of the naval 
value of this type of aircraft operated in conjunction with the Fleet 
will be further demonstrated. The Navy's first West Coast ai rship 
base at Sunnyvale was placed in commission April 12, 1933· 

In September, 1933, a squadron of six Consolidated patrol boats, 
commanded by Lt. Comdr. D. M. Carpenter, made a non-stop flight 
from Norfolk, Va., to Coco Solo, Canal Zone, 2,059 statute miles, 
a record distance for formation flights. The purpose of the flight, 
however, was not to make a record, but rather to trans fer the planes 
to San Diego, Calif., where early in 1934 they were to make another 
and even more thrilling massed flight, non-stop to Hawaii . 

The Navy's Safety Record 

There was a considerable increase over 1932 10 the number of 
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flying hours· per forced landing due to power plant failure, which 
ch~a1·Iy demonstrates the increased r-eliability ·of American aircraft 
engines. The· Navy's safety record also continued on a high plane 
of efficiency, not a single life ever having been lost on battleships or 
cruisers due to malfunctioning of the catapults, and only two fatal­
ities in aircraft occurring in more than 40,000 landings and take­
offs made on the restricted "Platforms of the aircraft carriers since 
their first /operation in 1922. Fourteen Navy and Marine Corps 
pilots were saved by emergei1cy parachute jumps during the year, 
continuing the record of naval "Caterpillars," none having ever 
been killed through malfunctioning qf the parachute. 

The Navy, Marine Corps and Reserve~ flew; a total of 228,238 
hours. In heavier-than-air craft during the year, with 23 fatalities, 
making 9,923 hours of liying per fatality. When it is considered 
that the figure 9,923 is derived by including one death caused by a 
propeller a~ciderit, , and another caused by a man falling while 
cranking- a plane, the Navy's actual flying record for safety is ex­
ceedingly nigh. : 'The Navy flew a total of 1,655 hours during the 
year i"n· lighter-tl1an-<i'ir c.ra:ft, with 75 fatalitks, 73 of them, one a 
reserve colonel of the Army, occa.sioned· by the loss of the "Akroi1." 

Public Works Funds 

Late in 1933 the Pu))Jic Works Administratiqn, at ~e direction 
of the President, allo.cated to th~ Navy $7,soo,ooo for aircraft and 
accessories. At the end of the year about $5,200,090 of that sum. 
had been obligated, including actual contracts totalling $2,600,000. 
The balance was to be spent early in I934· Purchases under the 
puplic works allotment Included planes complete with engines, in­
struments and accessories, new and improved ·instruments for planes 
already ih service, new and improved radio sets for planes in service, 
variable pitch propellers, · and numerous miscellaneous airplane ac· 
cessories. The greater share of planes and material was for re­
placement, the remainder to make up shortages which had .existed 
through lack of funds. 

I . . 
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CHAPTER VIII 

ARMY AND NAVY PROCUREMENT 

H istory of Procurement Practice-Negotiated Contracts Initiated­
Disadvantages of Competitive Bidding-Findings o{ the Lassiter 

Board- Negotiated Contracts Recommended-Investigations 
of 1925-The Act of 1926-Design Competitions­

P urchase Methods Under the Act-Service Test 
Procurement- P roduction P rocurement. 

PURCHASES of aircraft, engines and accessories for the Army 
and Navy air forces became a subject of considerable debate 
in 1933 when there arose two questions concerning future 

e ~ontract relations between the manufacturers and procurement 
divisions of the services. One question involved design rights and 
an equitable method of compensating the originator of an unpatented 
design when competitors are given service contracts fo r production 
orders. The second question dealt with official interpretation of 
existing laws as to how far procurement officers might go in negoti­
ating contracts instead of subjecting them to competitive biddiJ1g. 
At the end of the year there was every indication that Congress 
would solve both problems by writing into new legislation clear and 
exact provisions for all kinds of procurement contracts. 

T hat such important matters as those involving Government 
purchases of aircraft materiel were not translated into standardized 
practice years ago may be attributed to the fact that aircraft manu­
facturing is a science still very much in the early stages of develop­
ment and as yet wholly incapable bf being standardized. 

The designers and manufacturers, the able and experienced pro­
curement officers in the air services and the members of the Congres­
sional committees concerned with procurement legislation have been 
in agreement on severaLfacts which tend to complicate the problem. 
They agree, for example, that the art of design cannot be standard­
ized, that it must change constantly in order to make progress. T hey 
agree that the requirements of the air services must change continu­
ously, at least for some years to come, that every new orQ.er for equip­
ment involves much new invention, that specifications must possess 
flexibility in order to realize the fullest possible development in a 
design from its inception. into the experimental stage, on through 
the service tests and even through production orders. 

109 
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The procurement policy o£ the Government has always lagged 
behind the technical developments and new service requirements, the 
reaso11 being that policy is formulated by processes necessarily slow 
while aviation development is rapid. The last definite policy was 
written into the Act of July 2, 1926, when Congress made what was 
thought at the time to be comprehensive stipulations governing both 
Army and Navy aircraft procurement orders. The Act was based 
on nine years of experience beginning when the United States entered 
the ·world War in 1917. 

History of Procurement Practice 

.'\t the outbreak of the World vV~r in 1914 some half dozen 
St11all shops in the United States were producing experimental planes. 
The Army and Navy had bought a few e:;<perimetital machines ,under 
the law permitting them to negotiate a contract direct with the 
manufacturer of anything exclusive or so individual that it conld w 

not be provided by others, if invited to participate in open bidding. 
In I9I5 the Allied governments, unable to build enough planes. 

placed orders with the American manufacturers. That was the be­
ginning of the industry, but it accompiished little toward origi~1al 
design here because only for~ ign riPsigns wE:"re used. The Allied 
missions arriving in the United States in 1917 to advise the Gov-· 
crnment as to how it might best contribute to the war effort urged 
that only machines of foreign design be produced. That idea was 
frowned upon because the American Government felt that it would 
discourage the infant industry and place tlus country at the mercy 
of other powers in any future emergency. 

The American industry at that time was handicapped by the fact 
that it had never produced a fighting pl<).ne of its own design. To 
save time our builders had to start producing foreign models. The 
Liberty engine, developed here for fighting craft, was largely the 
work of designers recruited from the automobile industry. Train­
ing planes and engines to power them, however, were developed here 
in the United States. Starting with nothing the Government had 
to bear the tremendous cost of war expansion. Delay was inevitable. 
There was much confusion. There was need for haste in production. 
The Allies had pointed out that England was losing as many planes 
as she built, month by month. France, Belgium and Italy had 
nowhere near enough. There was no time to set up any new pro­
curement policy. Under the wartime powers conferred by Congress 
aircraft equipment was bought on contracts negotiated on a cost-plus 
basis, admittedly an unsatisfactory method because it did not 
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encourage any attempt at saving on the part of t·he manufactmer. 

Cost-Plus War Contracts 

T he stimulus of war, however, inspired the American manufac­
turers to umlertake original design, at the same time expanding the 
production of their plants. Contrary to recurrent assertions from 
irresponsible persons the Government's wartime production program 
was not a fa ilure. The repeated charge that the Government spent 
one billion, six hundred million dollars on aviation .and got nothing 
in rctum is not substantiated by fact . Congress, it is true, appro­
priated more than sixteen hundred million dollars for the Army air 
service, but nearly half that amount remained in the U. S. Treasury. 

EXPERIMENTAL ATTACK PLANE 
The new Northrop attack plane, with Wright Cyclone R-1820 engine, for the 

Army Air Corps. 

It was never encumbered. 
for military aviation here 
spent in the United States 
and pa1·t:s. 

The balance covered all expenditures 
and abroad. About $35o,ooo,ooo was 
for aircraft equipment- planes, engines 

During the 21 rnonth.s of the war effort American manufacturers 
built for the Army alone :r3;894 airplanes and 41,953 engines, with 
spare parts, also more than 2,000 planes for the Navy, and further, 
buge orders o·f manufactured parts which were shipped- to E urope 
for assembly there. Of the total, those builders which could pro­
perly be classified as aviation companies produced 9,742 planes and 
'1:4,765 engines. 

At the time of the armistice 2,091 American-built fighting planes 
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had been sh ipped to France. and 1.0-J.O more were on the docks here 
awaiting transportation over~cas. That total almost equalled the 
3,309 planes which the Central Powers had in front line scn·ice at 
that time. Twelve of our 45 ,\rmy squadrons on the \\ 'estern 
F ront were equipped with these 1\merican machines. 

'When the armi stice was sig-ned our facto ries were geared up 
to an output of 2 1 .ooo planes a year, and they were actually pro­
ducing more than all the .\Hies combined. The next few montlls 
would have found . \merican machines virtually swarming over the 
enemy li nes by the thousands. It was this rapidly growing air 

:\lEW OBSERVATION SESQUIPLANE 

This Curtiss lwo-place Army observation plane, with Wright Cyclone engine, 
has a retractable landing gear. 

power o [ the U nilcd S tates, and \.ennany's knowledge of it , which 
helped to force the war to an early conclusion . 

. \t the close of the war there ,,·ere in the Un ited States 24 
aircraft and engine companies. some large. others small and experi­
mental. representing a total capilaliz<ttion o f twenty-three million 
dollars. T hey emp loyed l75.000 men and women. T heir designing 
staffs were the eq ual of any in the world. Those designers, with 
their accmnulated C...'l:periencc. have he~·n responsible for the remark­
ably efficient machines supplied our :\rmy and :\avy air fo rces since 
the World 'Nar. 

W ithin three months after t he a rmis tice lhe Amer ican a ircraft 
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industry had been liquidated to 10 per cent of its war strength, and 
it was struggling for existence without any Government pl·ocure­
meut policy or immediate hope that one would be forthcoming. 

Negotiated Contracts Initiated 

T he American Aviation M ission, appointed by P resident ' ¥ ilson 
in 1919 to go al1road and study post-war developments, recommended 
in its report that the national policy should be "to maiutain and 
encourage a considerable ntunber of well-mmmed .and well-equipped 
private design plants . . . and to place orders with these plants, at 
fair prices, for design and for experimental construction of planes, 
motors and appliances. . . . Competition with the industry should 
be avoided .. . that a defmite method of paymeht for independent 

AIR CORPS TRANSPORT 

One .of the Bellanc~ C-2iA transports, powered with Pratt & Whitney geared 
Horriet engine, used by the Army Air Corps. 

design, experimental production, changes in design, alterations and 
adj ustments be worked out by the Government as quickly as possible, 
to the end that the design and improvement of motors, planes, 
balloons and appliances may be stimulated and not stifled." 

During the next two years the aircraft industry remained on 
the verge of extinction through lack of Government support. A 
miu.illium of money was appropriated for new machines, and still 
less for new designs. A half dozen manufacturers were able to 
procure small orders which were let on a basis of competitive bidding. 
Nearly all the new design which seemed imperative was ·undertaken 
in the Government aircraft plants maintained by the services. T hose 
plants were essentially experimental and intended originally for 
research and repair depots. They had not shown results \which 
would warrant maintaining them at the expense of the ind~stry. 
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The manufacturers proposed that the Government spend its money 
with the iudustry and the industry in return would devote it to 
designing and producing the best equipment in the world. The 
services agreed, and experimeutal contracts were let through tiegotia­
tions with individual compauies. By r923 American machines had 
won every essential world's record. 

Disadvantages of Competitive Bidding 

That was important, hut it was not the entire picture. A few 
record-breaking machines would not keep the industry alive. Sporadic 
orders from the services were helpful; but the m~umer of letting 

HIGH-WING OBSERVATION PLANE 
This new Curtiss two-scat monoplane for the Air Corps, with Wright C;yclone 
engine and a retractable landing gear, has slots and flaps for a lower landing 

speed. 

service test or production -contracts was not calculated to keep 
the industry in a healthy condition or the services properly equipped. 
The practice at that time was to let contracts to the lowest bidder. 
Manufacturers created their own designs to a certain stage, built 
one or two experimental planes on order and then trusted to luck 
that they would get production contracts. Unless their bid was 
lower than others they lost out ; their design would be produced by 
a lower bidder. That. practice not only discouraged the manufactur­
ers ; it served to stifle inventive genius. The industry could not 
afford to maintain large design staffs and experimental laboratories. · 
Individual designer-constructors would not devote their time to 
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development work because, under the prevailing system, it invari­
ably involved a direct financial loss. In I923 the tangible assets of 
the entire aircraft industry in the United States were conservatively 
appraised at about $8,ooo,ooo. Fewer than six manufacturing 
companies could be depended upon for new designs had an emergency 
required such development within a year. 

Findings of the Lassiter Board 

The Lassiter Board of the Army in its con fidentia I report dated 
October rr, 1923, made the following observations: 

ALL-METAL TRAINING BIPLANE 
The Great Lakes Aircraft Corporation's PT-930 trainer. 

"A graphic representation of the state of the aircraft industry 
shows bow far the industry falls short of being able to meet war re­
quirements and that planes in sufficient quantit~~ would not be pro­
duced under present condjtions until nearly two years after the war 
had begun ...• 

"The Committee finds our Air Service to be in a very unfortun­
ate and critical situation. Since the \.Vorld vVar aviation has come 
to play an increasingly important part in military operations, but 
measures have not been taken in our country to keep step with 
this evolution. Due to the reduction of the Army the personnel of 
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the Air Force has been diminished; moreover, aircraft have not 
],cen manufactured to replace the types produced during the World 
\Var. For lack of business our aircraft industry is languishing and 
may disappear. lt requires time to begin production of airplanes 
and it takes time to train perso~tne l. \Ve cannot improvise an A ir 
. ·ervice and yet it is indispensable to be strong in the air at the very 
outset of war. Therefore, it is the opinion of the Committee that 
our peace-time A ir Service have a strength and an organjzation 
permitting rapid expansion to meet the first requirements of a war 
and then be capable of steady expansion to meet the ultimate require­
ments of the war. It is impossible under present conditions to pass 

THE GREAT LAKES NAVY BOMBER 

One of the new mystery planes developed for naval aviatic>n, powered by a l' ratt 
& Whitney Wasp Junior. 

at once from our present peace status to the peace status desired. 
a nd hence we should have a development program extending over 
a period of years, providing for yearly increments in both personnel 
ami materiel. and adopted by Congress as a continuing project.'" 

The Lassiter Board recommended a continuing procurement pro­
g ram "e·xtend ing through a period of approximately ten years ... 

Negotiated Contracts Recommended 

In its report for 1'924 the National Advisory Committee for 
Aeronautics recommended consideration of the practice o f negotiated 
contracts. The report stated in part: 
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·'These aircraft manu[acturers have had to rely for orders 
upon Government agencie~. and the lim ited amow1t of governmental 
purchases has fa rced a number of manu facturers to go out of the 
aircra ft business. lt is a nwtter of grave Government concern lest 
the productive capacity of t he industry may become so far d im inished 
that there may not remain a satisfactory nucleus. ny a 'satisfactory 
nuclcu::; · is meant a number of ai rcra f l manufacturers. dist ributecl 
over lhe country, operating on a sound financial basis, and capable 
o[ rapid expansion to meet the c;overnrnent's needs in an emergency. 

"To maintain a nucleus of an industry ir has been proposed either 

NON-STOP TO P Ai'J'AM A 

The flagship of the squadron of Consolidated P2Yt Navy flyin!( boats, with 
\Vri~hl Cyclone engines, which in 1933 made a record non-stop flight of 2,os8 

miles from :'{orfolk, \'a., to lhe Canal Zone. 

that tht.· Government substantially increase the volume of its orders 
for aircraft or dcvi:.e a policy ior the apportionment of orders at 
fair negotiated prices without regard to competition." 

Investigations of 1925 

On l ~ehruary 27, 1925. the Assistant Secretaries oT \'Var and 
Ka vy cndorsecl a number n r s lated principles, among which the 
following are of interest here: 
.. , . The Government shall encourage and promote the design and 
manufacture, by other than Covcrnmcnt agencie , of aircraft, air-
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era ft engines and equipment. The Government shall not engage tn 
such work in competiti on with the aeronautical industry. 
·'z. The Government shall recognize and sustain the principle of 
proprietary desig11 r ights appl ied tu all aeronautical material. 
' '3· T he Government will not purchase or acquire the design rights 
for aircraft, a ircraft engines or accessories wheo these are the 
prod ucts o( established manufacturers. 
''4. The Government will not purchase aircraft, aircraft engines 
or accessories of new design until a (ter the actual art icles have bcc.:n 
presented for test. nor until said articles have demonstrated their 
superiority over existing and accc.:pted standard types, unlc:ss the 
desig n project is o f such magnitmle as to demand Government assist­
ance in its development.'' 

Although th<.: re had been more than twenty aircra (l in vestiga-

A TWO-PLACE FIGHTER 
The Curtiss-Wrigbl Osprey with 420 horsepower Whirlwind engine. 

tions in eight years Congress late in I92+ star ted another investig-:1-
tion through the Select Committee of (nquiry into Operations o( the 
United States Air . en·ices. to he [..,own as the Lampert Com­
mittee. lts investigation e.x1:cnding over a period of n1any months 
was exhaustive and thorough. lts report dated December I..J., 1925, 
contained these fi nctings : 

''That the aviation indust ry iu the United States has dwindled 
and is dwindling; and that lht: principal causes of the weakness of 
the industry are:-
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THE FIVE-LENS AERIAL CAMERA 

Wit.h this Fairchild TA-.3 camera, its live lenses and shutt(•rs operating simul­
taneously, the field work of civil and military map-making is reduced from 

years to hours. 

•· ( a) Lack o£ continuity in Government orders . 
" ( h ) Losses on govemmental contracts. both experimental and 
production. 
" (c) Direct competition by Government plants. 

·· (d) Failure to recognize and pmtect design rights. 
" (e) A destructive system o ( competitive bidding .'' · 

i\mong the recommendations of the Committee were : 
"T. T hat the Federal Govemment cease competing with the civilian 
aircraft industry in the construction of aircraft, engines and ac­
cessories. 
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"4. That one single governmental civil agency be given sole ch~rge 
of procurement of aircraft, engines, and equipment, to the end that 
duplication in expense be avoided, uniformity of equipment pro­
moted, and a continuous and definite policy established looking to 
the strengthening of the sources of supply, the maintenance of the 
industry, the promotion of the aircraft production capacity of the 
Nation, and the establishment of a sound policy of Government 
procurement. 
"s. Congress should at once pass a law permitting the procurement 
of aircraft, engines and aeronautical instruments and accessories 
without requiring competitive bidding under restrictions that will 
promote the ,best interests of the Government. 
"6. · :fhatf. Congress authorize the procurement agency to recognize 
rights in <B<:sign of aircraft, engines and accessories." 

The Pre-sident's Aircraft Board, known as the Morrow Comit­
tee, W,5t.~? ... !J.·P,fuinted by President Coolidge in September, 1925, to 
holcr'~'ff'earlfi:(s and report on the needs of the services and i!,her 
branches"r6i~aviation . Its report dated November 30, 1925, con~ns 
the following comments : 

"Anything that strengthens the industry as a whole, and es­
pecially anything that conduces to the strengthening of the design 
and engineering departm~nts of the companies building aircraft, 
must be considered as a contribution toward the national defense. 

"We find a specific criticism of the continued operation of the 
.Naval aircraft factory. vVe believe that this factory should not be 
used 'on a production basis in competition with private industry, but 
that its maintenance for certain repair and experimental purposes 
is justified." 

The Morrow Board recommended: 
"1: ,T he adoption of a policy of continuity m orders and of a 
standard rate of replacement .. 
"2. Production orders be given only to companies which ma.intain 
design staffs of reasonable. size and keep them active. 
"3. Proprietary rights in design be fully recognized. 
"4. Governmental competition with the civil industry in production 
activity be eliminated except in those projects impracticable of real­
ization by the civil industry. 
"s. D uring a period of production of a type accepted as standard 
there be placed a succession of small orders for · experimental de­
signs to be given limited service tests, the best of these designs pro­
duced during a two or three year period being adopted as the next 
standard. Such orders, distributed among firms having design 
and production staffs of proven competence, should be a~arded at 
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a liberal price, high enough to covet· all the over head expense in­
volved in the upkeep o f the design and experimental dep:.trtmcnts. 
"6. Existing statutes covering the procurement o f supplies and 
n .:quiring competiti ve bidding be modified ·where necessary to allow 
putting the recommendations previously made into cHcct. 
' '7· (;overnmenta l research in aeronautic science he act ively con­
tinued and the testing faci lities of lhe various departmc•il agencies 
should be made readily available to the civil industry . The functions 
of lhe National Ach·isory Committee for Aeronautics should he ex­
tended to cm•cr the field o f advice to im·entors regarding aeronautic 
inventions." 

THE SE\ 'ERSKY A.MPHlBION 

Major Alexander de Seversky o,·cr New York in his fast low wing all metal 
amphibion powered by a Wright Whirlwind 4~0 horsepower engine. This plane 
established a world's hjgh speed ampbihion record on October 8, 1933, flying 

1!\0 mileS ar. hour. C<)T>YRI C: t11'1':1l1 NP.W YORK AIRVrP.\1" S~:J(VICE, l' l.l' S IIINC:. 

The Act of 1926 

In hearings on proposed legislation following the rep<5rts of the 
La111pert Committee and the M()rrow g oard officers of the services 
testified that they were in hearly accord with recommendations seek­
ing to provide authority for the services to negotiate contracts on 
a design rights basis without competitive bidding. 
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In his testimony before the Senate Military Affairs Committee 
on February 6, 1926, General Mason M. Patrick, Chief of the Army 
air service, said : 

"At the present time it is impossible for an aircraft designer to 
patent the design of his aircraft. He has no protection. I t can be 
pirated by anybody. The result is that a concern may bring me a 
design of an airplane and apparently it will satisfy my needs and 
is something we want, and yet as the law and regulations now stand 
I am practically compelled to advertise and ask everybody to bid on 
the construction of that plane. This is unfair to the designer. and 
unfortunate to the air service. There have been a number of con­
crete examples where that has been done, aircraft designed by 
certain firms, and then the air service has simply taken the d~igns 
and asked everybody to bid on them. t 

"In nearly every single instance the designer has named a price 
higher than some of his competitors, because he knew more about 
the actual work than the others, and in practically every case where 
his competitors have taken the business away from him, they have 
lost money. This provision was to right these wrongs and the inter­
est of the United States would be senred thereby. It means I can 
do like any other business man. I can go out and give these men 
an order at a fair price. I maintain in my section a small audit 
section, so that I can audit very carefully every aircraft contract we 
Jet in order to ascertain that there is no unfairness nor undue profit 
made by the manufacturer. I am endeavoring to have more than 
one firm furnish aircraft of the same type, so that I may play them 
off one against the other and get theni in competition in that way. 
This doesn't do away entirely with competitive bidding. It still 
leaves it possible to use that if we wish. But it does give the Secre­
tary authority to place orders in a business-like fashion. To my 
mind it is essential that this should be enacted in order to keep alive 
the airplane industry." 

The Air Corps Act of July 2, 1926, was the result of the hear­
ings. Since that date its Section TO has been the law. governing 
the contractural relations between the Army and Navy air services 
and ~the industry. 

Design Competitions 

Paragraphs (a) to ( i) of Section ro relate to experimental pro­
curement. The Secretaries of \;\,Tar and Navy are authorized to 
conduct design competitions through formal advertisement, competi­
tive bids and contract awards. 
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Paragraph ( j ) umits procurement orders to American manu­
facturers .. except for e-xperimental purposes. 

Paragraph (k) reads as follows : 
"The Secretary of \Var or the Secretary of the Navy may at 

his discretion purchase abroad or in the United States with or without 
competition. by contract. or otherwise, such designs, aircraft, air­
craft parts, or aeronautical accessories as may be necessary in his 
judgment fo r experimental purposes in the development of aircraft 
or aircra[t parts or aeronautical accessories of the best kiiH:l for the 

FALCON SEAPLANE 

This two-place Curtiss Falcon observation seaplane is powered by a Wright 
Cyclone engine. 

A rmy or the Navy, as the case may be, nnd if as a result of such 
procurement, new and suitable designs considered to be the best kind 
for the Army or t he Navy are developed, he may enter intq contract, 
s~1bject to the requirements of paragraph ( j) o t this section, for 
the p rocurement in quantity o-f such aircraft, aircraft parts, or aero­
nautical accessories without regard to the provisions o E paragraphs 
(a) to (e), inclusive, hereof." 

U nder the terms of th.at paragraph it >vas generally believed 
that the Secretaries had authority to negotiate contracts without 
resorting to bidding. 

Paragraphs (1) to (p) inclusive, provide tor audits and pay­
ments. 
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Paragraph ( q) reads: 
"r n the procurement of aircraft constructeu according to designs 

presented by any individual, firm. or corporation prior to the passage 
of this Act. which designs have been reduced to practice and found 
to be suitable for the purpose intended or according tn such designs 
with minor modifications therco f, the Secreta ry o f '"' ar or the 
Secretary of the Navy, when in his opinion the interests of the 
U nited States wiJI be best served thereby may contract with said 
indiviuual, firm. or corporation, at reasonable prices for such quanti­
ties of said aircraft, aircraft parts. or aerona utical accessories as 
he may deem necessary: Provided, That the action of the Secretary 

A NAVY PATROL OVER HAWAII 

One of the Keystone Pk-1, Wright Cyclone-powered flying boats on duty in 
the islands. 

of War or the Secretary of the Kavy, in each such case shall be 
final and conclusive." 

T hat provision permitted the services to negotiate contracts for 
productiou orders on equipment designed prior to passage of the 
Act. 

Paragraphs ( r ) ancl (s) provide f:or the purchase o f new designs 
following a survey and · report by the special Patents and Design 
Board, witb full authority to negotiate contracts up to $75,000 for 
any single improvement. 

Paragraph ( t ) provides that the Secretaries may award con­
tracts to the "lowest responsible bidder" and that their decisions 
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shall not be reviewable except by the President and the Federal 
Courts. 

Purchase Methods Under the Act 

The Army and Navy air services have interpreted the terms of 
the Act variously. The Army Air Corps has had two methods of 
securing experimental equipment, particularly with planes. One 
has been formal design competitions. The other has been to ac­
cept from the manufacturer an experimental plane, for one dollar, 
and let the manufacturer take his chances on procurement orders 
after complete development and flight tests at his risk. The Navy 
also has had two methods of securing experimental planes, the first 
by negotiated contracts, in which the manufacturer offers a design 
and the Navy is willing to pa. a substantial amount for the privilege 
of guiding development of tHat design to meet certain special re­
quirements. The second method provides for formal p~oposals, or 
design competitions, based on specifications supplied by the Navy. 

Service Test Procurement 

Interpreting the Act of 1926 as authorizing negotiated con­
tracts in procurement orders for service tests following develop­
ment of a design, both the Army and Navy adopted the practice of 
dealing directly with the cle9igners for a certain number of machines, 
the idea being to recognize the proprietary rights in a particular 
design. The practice was held justified on the grounds that no 
design is fully developed until after it has passed the service tests, 
thus the service test orders amounted, in effect, to a number of 
experimental machines. Impossibility of ,producing such planes 
through bidding was apparent, due to the constant· ~hanges;"' un­
avoidable delays and other details in service test oper~ions which 
make the cost item an unknown quantity until after final completion 
of the contract. · r 

Production Procurement 

In their production orders the Army and Navy adopted differ­
ent policies. The Army generally interpreted the Act· of 1926 to 
provide that the designer should have fi rst claim to a production 
order for his design; and until November, 1933, the practice was 
to negotiate such contracts. The Navy, on the other hand, let all 
production <wntracts on the basis of formal bidding, with the excep-
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tion of orders invol vin~ dc..,igns created prior lo pnssa~c of the Act. 
The designer wa!> held to have received adequate com'pensalion for 
h is crration through thr design and service tests orders. 

In November. 1933. the ;\ss i st~lnt Secretary of War, with clclc­
galed rc::.ponsihility for final ~d localion n( procurrmcnt orders, 
adopted the policy of Jell ing production contracts rmly on the basis 
of competitive biddin~. Thus both the Army and Navy at the end 
of the year were following lhL· policy of competitive bidding instead 
of contract negotiations with the manufacturers. 

T n the !>ervices and throughout the industry it was kit that the 
\ct of 1920 hacl lent iH<.>If tn misinterpretation: and th<lt I<J3-I- would 

lind Congress clarifying its original intent through further legislation. 

OVER THE HIGH SIERRAS 

Onr of tbe Curtiss Condor 13ombcrs, Conqueror-powered, on nn Air Corps 
mission O\'C r lhc California peaks. 



CHAPTER IX 

NOTABLE FLIGHTS 

Achievement of the Lindberghs-Post's Record World Flight­
Balbo's Massed Flight- British Conquer Mount Everest­

French Beat British Distance Record- Italy Takes Speed 
Reco;-d-French Brea~ Altitude Record- Turner's 

Record Flight- New York-Haiti Non-Stop-
Dim's Australian Flight-Other Adventures. 

DURING 1933 men, and women too, flew -riter, farther and 
higher than ever be(ore. They conquere<f new and unex­
plored fields. They invaded out-o f-the-way places which 

had always 'baffled the efforts of brave and skillful aviators. They 
overcame the traditional enemy of their race, bad weather, and 
hurtled through Arctic cold and tropic heat, rain and snow and 
fog, in one demonstration after another that better planes, engines 
and navigational instmments are still being made to bring success 
to the most unusual ventures of those who take to the air in ships. 

Opinions differ as to the outstanding flying achievement of the 
year, although it is generally agreed that four stand apart from the 
rest-the JO,ooo-mile flight of the Lindberghs, Wiley Post!s flight 
around the world in a week, Bal15o's massed flight to the United 
States and the British aerial conquest of :Mount Everest. 

Achievement of the Lindberghs 

As technical adviser to the Pan American Airways System, Col. 
Charles A. Lindbergh projected a survey of the proposed North 
Atlantic air line routes early in 1933· He was accompanied by 
Mrs. Lindbergh, who served as radio operator and co-pilot, also 
taking ground speed and drift readings. 

Their machine was the same Lockheed Sirius low-wing mono­
plane in which they made their great flight to Japan and China 
two years previously; and it was equipped with the same metal Edo 
pontoons. New equipment included a Wright Model F C)'clone en­
gine rated at 700 horsepower and supercharged to give 750 horse­
power, a Hamilton controllable pitch propeller, Sperry artificial 
horizon and directional gyro on the special instrument board in­
stalled in the machine. 

127 
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Courtesy of the New York Times. 

' 
Atlantic survey by the Lindbcrghs in 1933. 

The Lindberghs left New York on July 9 and returned on 
December 19. Their purpose was not to single ·out an air line 
route but rather to secure specific data about flying conditions, ex­
ploratory work toward definite conclusions as to the practicability 
of commercial routes across the Atlantic, a phase of the research 
work which Pan American Airways had been doing for three years. 

Flying up the east coast of the continent to the Arctic Circle 
the Lindberghs, as the map of their flight shows, hopped 650 miles 
over water from Hopedale, Labrador, to Godthaab, Greenland, thence 
to Halsteinborg where they made repeated flights over regions never 
before penetrated. One took them to Baffin Land, on the continent 
again, and back without landing, another 6oo-mile journey .over a 
frozen wilderness. There were other flights toward the north, fol-

I 
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lowt:d by an 8oo-mile Hight over the C reenland ice cap to l~lla 
l sland. thence to Claverling Island. back down the east coast o£ 
C rcenland to Angmagsalik wberr they turned westward and again 
hurdled the .ice cap back to Godthaab, whith they circled and Jcit 
for Julianchaab. They Aew nearly -t,OOO miles over and around 
Greenland. Iceland was their next stop. After that their journey 
read like a map of E urope, (i rsl as e.."plorers, then unofficial good 
will ambassadors trying their mightiest to be plain tourist!'. even 111 

Hussia. 

HOME FOR CHRISTMAS 

Colonel and Mrs. I~indbergh arrive in M iami a fter their 3 0 ,000 mile su rvey 
!light for Pan American Ai rways during tlw last fi ve months of 193.3· 

From Lisbon. Portuga l, they hopped to the Azores, sped south­
east to ·Madeira. the Canary Islands, the i\frican coast, Cape Verde 
lslancls, and back to 1\ (rica whence on December G they took o ff 
for Natal, Brazil. t,8oo miles across the South Atlantic. Their 
journey northward was over the route of the Pan American A ir­
ways System, including a jaunt up the Amazon River ·to lVlanaos. 
On their retum to the United States they had visited :2 1 countries 
in 198 fl yi ng hours during which they traversed nearly 30,000 miles 
with the same plane, motor and other equipment. f or the part 
she piaycd as co-pilot and navigator the National Geographic So-
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ciety awardco :\1 rs. Lindbergh lhe l Iubbard Gold ·Medal, which her 
husband had received after his flight to Paris. 

Post's Record World Flight 

In the same ''\\"innie ~[ae;· the Lockheed monoplane in which 
he and Harold Catty made their record world Oight in J.93 ' , W iley 
Post. this ti111c flying solo, broke their former record when on July 
22. 1933. he landed in New York, having flown around the world 
in seven days, r8 hours and 49 minutes. The record made by Post 
~11HI Gatty was eight day .. 15 hours and 51 minutes. 

AROUND THE WORLD IN A WEEK 

Wiley Post and the " Winnie Mae" visit Oklahoma City ailcr their second 
record flight around the world. 

J''ost not only used the same plan<', but the same engine on uoth 
world Aights . The engine was a supercharged P ratt & \Vhitney 
\Vasp. J l had logged 8.+6 hours before the take-off from Floyd 
Bennett Field on the morning oi July 15. New cylinder heads, with 
lhc modern th in Ji ns for cooling, and new sodium-cooled valves were 
the only a lterations to the veteran ·wasp, that and a Smith controll­
able pitch propeller which at 15.000 feet pulled the "Winnie :\Jae'' 
at 200 miles an hour, and let him Ay at any height. In Russia he 
dropped down from 2!,000 to 200 feet before he cou ld see the 
ground. New instruments helped him through had weather. 
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Writing in the Sperryscope for October, 1933, Post asserted: 
"There were hours when I was forced to fly absolutely blind or 

above the clouds. It was called a solo flight, but I never could have 
made the record without the efficient little co-pilot-the Sperry 
Pilot for automatic flying. Without it the strain of £ying through 
the worst weather I ever saw would have been too great. 

"Most of the first hop from New York to -Berlin &as flown in 
clouds and rain. Between Khabarovsk, Siberia, and !he Alaskan 
coast the automatic pilot did all the work and took me through a 
continuous blind stretch for seven hours." 

At a luncheon tendered Post by the Aeronautical Chamber of 
Commerce of America, T homas A. Morgan, president of the 
Chamber, presented him with an illuminated parchment scroll which 
read in part: 

"Your flights have reflected great credit upon American air­
planes, engines, instntments and fuels. By your technical knowledge, 
flying skill, dauntless perseverance and supreme endurance you have 
wrought mightily in displaying before the world tl1e excellence of 
American engineering and construction in aeronautics." 

The log of the flight follows: 

Total FJ~•i11g Le11g11t Total E laf>.<cd 
( ftft'le:.,) Time of Stop 'riH1c 

.Aver. 
SJ•ced 

per 
H our 
153.1 

Distance Hr. Mi11, Hr. Mi11. Jlr. Mill. 
New York-Berlin .. .. .. .... 3,942 25 45 2 IS 28 
Berlin-Koenigsberg . . . . . . . . 340 30 15 13 5 44 35 
Koenigsberg-Mo•cow . . . . . . . 65 .1 35 50 1 52 53 12 

75.6 
116.6 
119.1! 
16l.l 

Mo!!<:ow-Novosibirsk .... ... 1,579 49 5 2 5 69 Z 
Novosibirsk-Irk~tsk 1 ••• • • .•• 1,055 55 · 38 15 25 9t 
Irkutak· Rukblovo .. .. .. .. . 750 63 10 9 3 107 
Rukblovo-Khaba.-ovsk .. .. .. 650 67 30 2 13 I 13 
Khabar ovsk-1'1at .. ....•... 2,800 90 02 15 58 152 
F lat-Fairbanks . • . . . . . . . . . . . 375 93 16 7 .3 162 
Eairbanks-Edmonton .. ..•.• 1,450 102 38 l .33 173 
l!dmonton-New York • . .•.•• 2,004 I 15 54 186 

25 99.6 
58 150.1 
28 124.3 
45 116. 1 
4L 154.7 
57 151.0 

Total distance .. .. ... 15,596 115 54 71 3 186 57 134.6 

!'oint to 
Poi1~t 
Flyi"g 
~rima 

Hr. Mi ... 
25 45 

4 30 
s 35 

13 is 
6 33 
7 32 
4 20 

22 32 
3 14 
9 22 

13 16 
115 54 

Another daring attempt to make the first solo flight around the 
world was that of James Mattern, who left New York on June 3, 
and on June I 5 was forced down with a wrecked plane in Siberia 
to remain 14 days on the banks of the Anadyr River before he was 
rescued by Eskimos. He broke his ankle in the crash, and had only 
a small supply of chocolate and biscuits which was exhausted in 
five days. The Eskimos took him to their village and on July 5 
they brought him into the town of Anadyr where the radio reported 
him alive. 

Balbo's Massed Flight 

General Italo Balbo and his seaplane armada of 25 seaplanes 
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man ned by nearly 100 officers and men took off from the water at 
Orbetello. Italy, on J uly 1 . 1933, on what was to be the g-reatest 
mass flight in aviation h istory. Their ohjeclive was Chicago. and 
after that a retur n flight Lo Rome by way of New York, New­
found land and the Azores. They lost one seaplane and a member of 
its crew in landiJ1g at Amsterdam on the westbound Aight which 
took them by way o[ Ireland, Iceland, Labrador and Montreal to 
Chicago, where they landed on July 15, having made t he 6,Ioo-m ile 
tr ip with 24 seaplanes in less than 15 days elapsed time and 47 

GENERAL "BALBO'S FLAGSHI P 

One of Lhe I talian 1trmada which made Lhe round lrip flight to the United States 
in 1933. 

hours, 50 minutes flying time. The longest and most hazar dous 
leg or their journey was the 1.5oo-mi le over-water hop from Ice­
land to Labmdor when they had to Ay blind through mist, yet mai n-
tain fo rmation. · 

General Balho flew his annada from Chicago to New York in 
perfect formation. and !;everal clays later flew tiJ S hnal Harbor , 
Newfoundla nd . fo r U1e take-off back over the .1-\tlantic. The Z..J. 
seaplanes rose out o( S hoal 1Jarhor on .\ugusl 8. and hea(led ror 
the Azores. Dur ing the dcparhtre [rom Punta Delgada another 
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seaplane wa!) wrecked. on the take-9ff and :an officer was killed. The 
23 remaining seaplanes landed in Lisbon, on August 9· They flew 
on to Rome on August 12, the 23 seaplanes having made the round 
trip across the Apantic arid covered about 12,000 ·miles. 

Plans for the massed flight were in progress for nearly a year 
before· the departure. The seaplanes were Savoia S-55, twin-hull 
models, powered with two Isotta Fraschini IS-cylinder Asso soo 
horsepower engines set tandem above the monoplane wing 79 'feet 
from tip to tip.· The hulls were 52 feet long. Among the 
navigational instruments were the Sperry artificial horizon and di­
re-ctional gyro, and a ne,w short wave radio developed by the Italjan 
Government ·for military purposes, 

B·ritish Conquer Mount Everest 

Midst a veritable wilderness of peaks that stand sentinel about 
its crest Mount Ever.est at last lay at the mer~y of the aerial camera 
when on the morning of A,pril 3, 1933, two British Westland bi­
planes zoomed out of the haze · and careened back and forth over 
the summit o.f the wotld's loftiest mquntain 29,!'41 feet high. It 
wa.s a triumph for aviation, particularly for the skill and organization 
ability displayed by the British expedition, which had been pre­
paring for months to cot'l<J,tter Everest and map the approaches in 
this most inaccessible region of the Himalayas. 

The Houston-Mount Everest Expedition numbered 25 members 
who worked for months on theii: equipment. Their base was, set up 
at Purnea., 145 miles from Everest, which lay concealed lrehind the 
ever-present clouds ovef' the foothills. Even when high in the air 
over the route tak;en to. Everest the dust clouds serve<;~. to .obliter;­
at.e landmarks and. render imperativ~ a second flight to prl).~ttre the 
over-lapping ver.tical aerial photographs which- was one of tlie 
sdentili.c purposes of the expedition. 

·The flight from Purnea over Everest and return was made in 
.about three hours. The Marquess of Clydesdale and Lieut. D. F. 
Mcintyre piloted the two planes, and their observers were Col. 
L. V. S. Blacker and S. R. Bohnett, respectively. The commander of 
the expedition was Air Commodore P. F. M. Fellowes. 

To reach Everest the pilots climbed their planes to a.n altitude 
of about 30,000 feet. At one point they were caught in a down 
dtaft from the west wind beating against the steep side·of Everest, 
and the planes were hurled downward half a mile in a few seconds. 
They crossed the to.pmost ridge of the great peak with only. 100 feet 
to spare. They made two complete circuits of the !?ttmmit, and fif­
teen minutes later turned back toward their base. 
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On April 19 the expedition successfully completed its vertical 
aerial photographic survey. 

French Beat British Distance Record 

On February 8, 1933, Squadron Leader 0. R. Gayfbrd and 
Flight Lieutenant G. E. Nicholetts, of the British Hoyal A'ir Force, 
set a new distance mark of s,3o8 miles when they landed their giant 
Fairey monoplane, Napier-powered, at Walvis .Bay, South Africa, 
57 hours and 25 minutes out of Cranwell Airdrome in Lincolnshire, 
England. 

A sandstorm over Nigeria carried them 300 miles off their 
course, and from there on headwinds cut down their speed, so that 
their average was only 93 miles an hour. 

The British did not enjoy the world distance record more than 
a few months. Two French pilots, Paul Codos and Maurice Rossi, 
in one of the outstanding :flying achievements of the year captured 
the record when they flew their Hispano-powered Bleriot-110 mono­
plane "Joseph Lebrix," from Floyd Bennett Field, New York, to 
Rayak, Syria, 5,657 miles, beating the British record by 349 miles. 

Codos and Rossi loaded their plane with 1,770 gallons of gaso­
line making its total weight nine tons, and used nearly all the 4,200 

foot runway at Floyd Bennett Field to get into the air at 5 :4I 
o'clock on the morning of August 5· They ran into had weather at 
Halifax, N. S., and for five hours could not see the wing tips, ,while 
bumpy currents buffeted them first one side then the other. They 
could not see the ocean because dense black clouds dung to the 
surface and they were further handicapped by rain and hail. At a 
great height that night they sighted the star A-rcturus and found 
they were on a true course to Cherbourg which they sighted next 
day. 

Paris gave them clear weather, and that second night in the air 
they had the moon for company to Budape~t. On the third day, 
after sighting Saloniki Peninsula they ran into headwinds which 
prevented either pilot gaining an instant's rest; and the strain was 
beginning to tell on them. The Aegean Islands popped up before 
them, then the island of Rhodes slipped beneath the faithful plane 
and the pilots lost all sense of time. Then suddenly, to them, they 
saw Latikia on the Syrian coast. Realizing that they could not 
reach their original destination, the Persian Gulf, because head­
winds had reduced the supply of fuel, Codos and Rossi decided 
on Rayak. They spent 40 minutes trying to find Rayak, which was 
the most trying period of their flight, because they wanted to reach 
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WORLD RECORD FOR DISTANCE 

The Blcriot - JJO in which Ll. Maurice Rossi and Paul Codos made the new 
reco rd for a non-stop flight , New York to Rayak, Syria , s .6.'i7·3 miles, August 

5-7, 19:;.,. 

a good landing field and the poor visibility threatened to prevent 
it. T heir engine had constlllH.:d ~0.38 gallons of gasoline an hour 
during the :;6 hour fl ight. 

Italy Takes Speed Record 

A iter two years o f unremitting effort in which a considerable 
sum o f money was spent by the Jtalian Government in development 
work and two p ilots lost their lives. Haly on April 10, ' 933· 
capt urt:d the coveted world record for speed. vVarmnt Officer 
Francesco Agello Hew three times· iu both directious uvcr an official 
three-kilometer course at L ake Garda. for an average speed of 423 
miles an hour. 

Th<.: machine was nol a specia l racer but a tra ining plane de­
veloped from the 'chncider Cup racers of 1931 and known as a 
Macchi 72, with two Fiat eng ines developing a total of z.:;oo horse­
power. The plane weighed three tons and had a wing area of only 
J 6J square feet. lL landed at 130 miles an hour. 

A nother pilot o E the military high speed school at Lake Garda 
flew the same seaplane a l the rate of 38 1 miles an hour over a 62. I37 
mile course on October 8, J 933· On this flight the plane was kept 
at 1 5 to 62 feet above the water ; the takeofr was in 47 seconds 
and the landing at <~ speed n E 186-4 miles au hour. -

T he American land plane speed record was broken on September 
4, 1933, when James R VVcdell, at Glenview, Ill., made 304.98 miles 
an hom· in his special racer, powered by a Pratt & ' Vhitney \Vasp 
engine. 
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WORLD RECORD FOR SPEED 
T he Ita lian 1\i(acchi-72 seaplane which broke a ll speed records in ·•9:1.1 . mald'ng 

423 miles an hour. 

French Break Altitude Record 

On September 28. •933· Gustave Lemoin~ took his Potez-so 
biplane off the field at \'illacouhlay. France. and broke the world 
altitude record. reaching a height o i +t.8I9·-P 8 feet. lfis plane 
was powered with a C nomc- Rhone K-q engine. I fe broke th~ 

record of 43.976.2.+5 feet made by Capt. Cyril Frank l,'wins in 
England on September 16. 1932. 

Turner 's Record Flight 

At L0:38 o'clock ( 1 :38 a. m. eastem standard time) on the 
night o f September 24, 1933. Col. Roscoe Tumer lifted his 
special Wasp-powered \Vedeii-Williams racer off the U nited A ir­
port at Burbank, Cali f., and headed East tor a new transcontinental 
record. The field was shrouded in mist: obviously it was not a 
night to race t hrough the turns of Cajon Pass, so T urner climbed 
11 ,ooo feet and headed straight for Cadiz in the Mojave Desert. 
He made 270 miles an hour over the Sierra Mad re range; and 
over the desert picked up a tai l \vind which he lped him jump to 
five miles a mjnute. 

H e was able to check his course on the jagged Needles, and 
again at Holbrook, Ariz., while the airway beacons gu ided him 
across the Hopi Desert. At Albuquerque, s.ooo feet above sea 
level, he landed at 100 miles an hour and refueled. having made 
6oo miles in two hours and ten minutes. 
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WORLD RECORD FOR ALTITUDE 

The Potez-so in which Gustave Lemoine reached a new record alt itude for 
ai rplanes ~8,81 94 feet, over Villacoublay, F rance, September 28, ' 93 3-

"l ie flew at T2,000 feet until !,lack clouds rose up ahout him, then 
he dropped two miles and hedge-hopped across the wheat fields o [ 
Kansas, landing in vVichita for more iuel. F rom vV ichita on he 
encountered clouds and ra in. dodged one storm, ran into ;mother 
and landed <H Indianapolis . his last :;top. 

Hot waves of air bounced him two or lhree hund red feet as he 
sped over O hio. P ennsylvania greeted him with a ground haze 
which thickened as he neared New York. H e set his golden mono­
plane down on [-loyd Bennett F ield, New York , at 1 r :430 o'clock 
on the night o ( September 25, having spanned the continent, 2 .520 

miles from Los Angeles to 1\ew York in ro hours. four minutes and 
55 seconds. an average speed o f 250 miles an hour. and beating the 
record made by J~m1es H. Haizlip in August, 1932. 

Another remarkable fli ght across the country was the non-stop 
record made by L t. Comdr. F rank Hawks in his Cyclone-powered 
Northrop Gamma on June 2, J933· Hawks left Los . Angeles at 
5 :s l a . m. Pacific standard time, and encountered fog in the San 
Bernardino mountains. but £rom there on across Colorado, north 
o f Kansas City and Indianapolis, and over Pittsburgh, thence into 
New York, he had [air weather, landing at 1 r :19 p. m. New York 
daylight time, a non-stop record o f 13 hours and 26 minutes, which 
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broke his former record of T7 aours and 36 min utes made on J une 
28, r929. !-lis average speed was r8r miles an hour. 

New York-Haiti Non-Stop 

O n J une rr-r:z, 1933, Captain J . E rrol Boyd and two compan­
ions, Robert G. Lyon and Harold Palmer Davis, made a non-stop 
flight [rom Floyd 1knnctt Field, New York, to St. :\Jarc, Haiti, 
about 2,470 miles. in about 2 4 hours. T heir plane was the famous 
eight-year-old "Columbia'' veteran of two transatlantic and many 
long non-stop flights. 

COL. TURNER AND IDS RACER 
ln this \.Vedell-Williams special racer, powered with a Pratt & Whitney Wasp 
motor, Col. Roscoe Turner won lhe Bendix Transcontinenta l Race in July, T9331 

making a new east to west record. Later in the year in the same pl:me he 
established a new record west to east in 1 0 hours and five minutes. 

Ulm's Australian Flight 

Sir Charles K ingsford-Smith repeated his achievements in long 
distance flying when on October 11, 1933, he landed at Wyndham, 
·western Australia, having flown his single-engincd Percival GnU 
monoplane f rom Lympnc Airdrome, England, in seven days, fottr 
hours aud 43 minutes. Ni ne days later, on October 20, Charles 
T . P. U lm, with three companions, brought their Wright \Vhirl­
wind-powered Anfok-10 plane to ca,-th at Derby, \Vestern Australia, 
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only six days, 17 hours anti 56 minutes out o f IIarmondsworth. 
England, beating Kingsford-Smith's time and setting a new record 
for travel between the mother country and Australia. 

Other Aerial Adventures 

Hear Admiral R ichard E. Byrd ushered in his second Antarctic 
advt>nture on December 22, 1933, when he put his Curtiss-Wright 
Condor seaplane over the side o f his flagship and with Harold I. J une. 
chief pilot of the expedition. soared out over the ice pack on the Ross 
. ea into unexplored wastes. The flight lasted four hours and took 

I 

WINNER OF LAND SPEED RECORD 
James R . Wedell and his special racer, Wasp-powered, in which he made the 
land speed record of 304.98 miles an hour at Glenview, lll., September 4, 1933· 

them to Latitude 70 degrees south, 350 miles beyond the record pene­
tration which was made by Cook in T773· The flight established 
the fact that contrary to former theories there is no land in that 
particular a rea. 

Ao1ong the Allantic flights of J933 were those of Capt. J ames A. 
Mollison from A frica to B razil, ending F ebruary g, fpllowed in 
July by the adventure of Capt. Mollison and his wife, ' the former 
Amy Johnson, when they flew from Pendine Sands, ·wales, across 
the Atlantic and crashed whi le attempting to make a night landing 
at Strat ford, Conn., on July 23. 

Two Spanish aviators, Capt. 1\fariano Barberan and Lieut. 
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J oaquin Collar landed at Camaguey . Cuba, on J unc 1 r, 1933, 39 
hours and 55 minutes a ftcr leaving Seville, Spain. T hey Aew about 
4,900 miles. the longest flight over waters of the North A tlantic. 

O ne of the most daring and tragic fl ights o f the year was that 
of the L ithuanian-Amcrican pilots Capt. Stephen Darius and Stanley 
Girenas who after two years of preparation, left F loyd Bennett 
F ield, New York. on July I 5, 1933, and Aew non-stop toward their 
native land, to lose their way in a storm and crash in a forest out­
side Soldin, Pomerania. within a few miles o[ their goal, Kaunas, 
Lithuania. Both were killed. 

Salient details of other fl ights of the year will be found in the 
chronology. 

NEWS PLANE COVERS FLOOD 

From a Detroit News plane over Keyport, Ky., on a 750 mile round trip f)jght 
covering the Ohio River flood in March, 1933· T he pilot-reporter Piersol and 
photographer Kuenzel left Detroit early one morning and returned in time to 

get story and pictures into the early afternoon editions. 



CHJ\.PTElZ X 

AERIAL SERVICE 

Statistics-Aerial Photography am! Mapping- Charter F lights­
Sightseeing- Forest Patrol-Flood Control- Crop 

Surveys- Outlook for 1934. 

R
EFL~CI_'ll'JG pr~vaili ng sla.ck business .conditions the aerial 

serv1ce mdustry m the Un tted States n1 1933 suffered an­
other set-bad< even more severe than that e-xperienced during 

the previous year. 1\l.t:any aerial service organt7.ations were forced 
to suspend operations, at least temporarily. On Janu~try T. r934, only 
215 operators were known to be i11 business. as compared to z8o 
the year before and 352 at the end of 1931. Their numbers had 
dwindled from 8oo during the peak year of 1929. 

T he gross income from all activities aggregated behveeu five and 
six million dollar s in r933 as compared to ro to tz millions in 
1932. Part of this shrinkage was d.ue to lower charter rates, which 

OVER SOUTHERN CALIFORNIA 

A Douglas amphibian, powered by two Wrigh t Whlrlwind engines, operated by 
the Wilmington-Catalina Air Lines. 
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for sing le-cngincd la nd planes ave raged 6vc ccnls a mjJe less 
lha n the 20 to 25 cents chargecl in r932, whiJe the heav ier land 
planes and over-water equipment brought about 20 per cent lower 
rates than the 82 cents to $TAO mileage charge d uring 1932. 

A very large part of the rental serv ice during the last year 
is attributed to pilot students qua.Ji fying for licenses. T he yearly 
number of studen t permits having r eached 10,109 on J anuary r, 
1934. as compa:rerl to 1o,ooo twelve months earlier. 

T he 2 .1 5 operator s reporting in the a nnual sun rey o f lhe Aero­
naut ical Cha m [)er o£ Commerce or . \ m.erica indicated th ;:tl about 

THE l3ELLANCA SPECIAL 
With 11 gasoline capacity or 1 ,coo ga llons this \.Vasp-powered l3ei1Rnca monopla.nc 

is designed for long-distance fly ing. 

95 per ce1Jl uf their 1,8 10 planes in ::;ervicc a rc s ing le-enginecl ma­
ch ines seating two or three persons, 52 per cent beiJJg open cock­
pit types. 43 _per cent monoplanes and lhe bala nce a miscellany of 
multi-eng incd p lanes, seaplanes, amphibia ns, fly ing boats and cabin 
jobs o f four to eight place capacity. 

The number of employees t:eportecl to lhe Aeronautical Chamber 
was as fuUows : 

Pi lols .... ..... • .......... · ·· ·. · ·· · ·· ·· ·· · ·· · ·· · · · · · · 
Jv(ec;hanirs . . . . . . . . . . . . . ..... .. .•.. .. . ... •. . . . • ..... 
Olhers .. .. . . ...... .. ........ . ... . • . . . .. . ..... . .. .. . .. 

1932 
732 

1,946 
!,352 

4,030 

1933 
728 

1,748 
:r ,276 

3;752 

The difference 111 number of hours flown on var ious missions is 
shown here : 
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Hours Flown in Aerial Service 

Shor t hops . . .. . ........... .. . . .. •. .. . . . ... .. .. • . . . .. 
Charter flights . . . •. .. .•.. ...... . . . . .. . .. . . . . •. . . . • . . 
PhotQgraphi ng .. .. . . . ... . .... . ... . , . . . . . ... . .. , . . . 
1\:fapping: .. ... . ... , . . .. .. .. .. . .... . . . . .. . . • . . . ... . . .. 
Cr op Dusting . . . . .. ... . .. . . . .. . . . . . . .. . . ... . .• . . . • . . . . 
Student Instrnct·i(Jil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , 
Student Solo . . . . . . ... . . ..•... . • .. .. . . • . . . . .. . ... . . • . 
Miscellaneous . . . . . . . . . . . . . . . . . . . . . • . . . • .. ... . .. • • .. 

Tot<d Hours Fluwn .. . . •. .. ...... . . . • ... . . . . 

1932 
76.640 
51,4.21 
[[ ,243 
5.550 

12,426 
183.436 
r76.6&) 
74.323 

SQT,728 

l..j.J 

1933 
47,258 
34.464 

2,877 
~~.9 10 
I. II() 

176,042 
r68,943 
zz.Sq 

457,.127 

Sights~cing bops atl(l aeria l taxi sustained the g-reatest losses. 
the 962,212 passengers carried in LY33 as compared to I ,'LJ8.s87 

THE STEARMAN MODEL So 

Variations in this basic design, with its Wasp motor and Hamilton controllable 
pilc.h propeller, are lbc Stear.man 8r and 82 . 

in 193:2 a nd 1,8;5,992 in l<)3 t also reflecting t he genera l depre$sion 
from the peak of 2,995,530 pas:;engers fl own in aeria l service opera­
lions i.n t929. 

Aerial Survey 

1'\tirchild Ae rial S urveys is mappiDg a p roposed clam site and 
water shed covering 25,000 squa re miles i~ N ew Mexi co, A rizona 
and Utah. Use o f the multiple lens camera and the development 
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of oxygen apparatus for personnel ami supl•rchargers for 111otors 
combined lo faci litate the speed of map-making, thus making such 
surveys more economical for geological e.xploration, city planning, 
assessment and evaluation work, irrigation projects, reforesta­
tion and soil erosion studies and tt ti lity extension su rveys. Several 
other companies were engaged in aerial photography during the 
year. among them Hobi .Air Service at E ugene, Ore.; \\"elch F lying 
Service at Rochester, N. Y.; 1\Iountain Airways at Laramie, \Vyo.; 
Dallin Aerial ' urvcys at Philadelphia ; Richmond Air Transport at 
Hichmond, Va.: .\mes Skyways at Hoston; Jntcr-Island Ain,·ays at 
Honolulu, and Pacific .-\cromotive Corporation at United Airport, 
Burbank. Cali E. 

All the above companies had long records oi other aerial service 
activity, including emergency flying to snowbound districts, rescue 
work in nooded areas. f orcst fire patrol and transportation in the 
national forests, and i1mu111erablc charter flights by business execu­
tives. salesmen. sportsmen, advertising agencies and others. \\' hcn­
e\'er time-saving was an es~ential to success in business or sport. or 
in the saving of human lire or property, there the aerial service 
operator proved to be a public institution o r incalculable value, one 
that will become more generally patronized with improved condi­
tions. 

NEW KELLETT AUTOGIRO 

The K-4 side-by-side model developed in 1933. 



CHAPTER XI 

PRIVATE FLYING 

Pilots and Airplanes-Light Planes Popular- New Landing Facil­
ities-Air Cruises-Contests- Exploration- Aircraft in Busi­

ness-Aviation Editors Organize-Glider Activities. 

0 N JANUARY I , 1934, the Aeronautics Branch of the De­
partment of Commerce reported in the United States and 
possessions 13,96o licensed pilots and 9,284 airplanes, of 

which 6,896 were licensed and 2,388 bore identification numbers 
only. 

With 615 planes on the air lines and 1 ,8t o known to he employed 
in aerial service and flying school operations, the balance, or ap­
proximately 6,859 machines, are assumed to be in use among busi­
ness houses, industrjal concerns, the aircraft and allied industries 
and individuals who fly for business or pleasure. 

Among the 13,96<> persons holding pilot licenses there were 7,103 
of the transport grade, r,070 limited commercial, 16 industrial, 4,505 
private and 1,266 solo pilots. They included 362 women, 71 with 
transport, 34 limited commercial, one industrial, 178 private, 77 
solo and one autogiro license. The exact number of pilots actually 
engaged in private flying is Jjroblematical, because there is no way 
of keeping an accurate check on those who own ' their planes one 
month and sell them the ·next, those who pilot machines for private 
owners or those who octasionally hire planeS for ·special trips. The 
depression discouraged private ownership to such an extent that 
only those with independent incomes or persons requiring fast 
transportation in their business could afford to operate airplanes. 

Taking into account the air line and aerial service operations, 
which are included in the totals, the following statistics are of inter­
est as indicating the status of private flying. Ca1ifornia Jed all 
States with 2,622 licensed pilots. New York was second with 1,353 
and Illinois third with 88o. California led with r,o3o aircraft. 
New York was second with 915 and Illinois third with ·623. 

The 6,896 licensed aircraft represented a drop from the previ­
ous year when there were 7,330. Of the 16,598 incorporated cities 
and towns in the United States, 2,848, or 17.6 per cent, could boast 
of one or more airplanes, the Aeronautics Branch reported. The 
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four leaders were Chicago with 2R7, 1\ew York with 2...J.(i. Los 
Angeles with 159 and Detroit with T22. 

The I3,g6o licensed pi lots represented a drastic reduction from 
J8,594 on January r, 1933; due in part to the reversion of many 
private and solo licenses to the student grade when the private pilot 
requirements were raised and the solo license discontinued on July 
1. That is evidenced by the year's increase of student licenses from 
8.038 to ll .469 on January I, 1 934· 

In a special bulletin the Aeronautics .Branch urged upon Lhe 
private pilot need for more extended study in the re<]uirements for 

PITCAIRN CAJllN AUTOGIRO 

One of the models in favor among private owners. 

safe cro!--s-country flying, stressing greater familiarity with the 
mechanics (.ll plane and engine, possession of acleq unte maps and 
a knowledge of how to use the ainvays with the Government 
facilities always available for weather infonnation and direction 
ftnding. The usc of radio in private planes. particularly on ma­
chines which transport numbers of guests or business executives on 
long cross-country lrips, was reccunmended. 

The light plane, with either cabin or a storm-shelter for the open 
cockpit types, attracted the majority of private buyers in 1933· 
Sales of large multi-engincd equipment, because of prices, were 
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limited to business and industrial houses and wealthy sportsmen 
using their planes as air yachts. The side-by-side two-place open 
or closed models, four-place cabin and three-place open types were 
best sellers during the year. 

New Landing Facilities 

T he 2,000 new airports which the Aeronautics Branch is estab­
lishing with public works fu nds in towns where municipal property 

AERONCA \VITH EDO FLOATS 
One of t he world's smallest seaplanes for private flyine:. This Acronca C-3 

weighs only 541 pounds. 

is available should encourage private Rying through the increase in 
the number of places where planes .. rnay be flown, landed sa[ely 
and properly serviced. · 

A plan for using public works { uncls to establish water terminals 
at all the larger centers was under consideration by the Aeronautics 
Uranch at the end of the year. That , its proponents believed, more 
than any other single activity in 1934 would encourage commuting 
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by air. Ge0rge B. Post, vice J)resident of the Edo Aircraft Corpora­
tion, who drafted the plan for Director of Aeronaut ics E ugene L. 
Vidal, proposed steel or ·wooden barges with an inclined runway 
leadjng down into the water, and a turn-table for re-launching planes 
with a minimum of e·A:ort after they have been beached and taken 
on or discharged passengers. Such a floating base was used in 
1933 by the Marine Air Transport C-ompany, being moored to a 
pier on the Jersey City side of the H udson River opposite New 
York. It brought aerial commuters to within ter\ minutes of their 
nffices in downtown Maahattan. 

By placing such facilities at those centers located on waterways. 
ne~trly all large cities and towns would be available to the private 
owner in a hurry, because he would not lose time coming into the 

NEWS BY LAND, SEA AND AIR 
The New York Daily N~ws Amphibion Privaleer, Wdght Whirlwind powered, 

a regula.t· adjunct of that newspaper's transport equipment. 

business districts 'from out) ying airports. 
Commuting among business men gained in popularity during 

the year, when scores o·t newcomers joined such veterans as Charles 
A. H illsch, Jr., and John Pattison of Cincinnati ; Richard F. Hoyt, ~ 
Roland Palmedo, William Fahnestack, Willjs D. George, Lawrence 
T ttrnure, Barron Lambert, Alan E ustis, Samuel L. J{igister, William 
B. Harding, Edward B. Calm, and Bertram S. Rosenbamn, of New 
York; G. T. Baker, of Chicago; Heyward E . Boice, Jr., o{ Balti­
more; A. Hammon Amick, Jr., of Cumberland, Mel .; John H. 
Candler, of Atlanta, and many other owners <rf private planes who 
commute to business in their own craft and fl y for sport and 
pleasure. 



PRTVATE FLYl:\G 1...19 

Air Cruises 

Eleven amphibians and sea planes, piloted by their sportsmen­
owners and with guests aboard, participated in the third annual in­
vitation cruise of the Aviation Country Club of Long [slancl in 
July. They included George H. PusL in an Aeronca seaplane. Thomas 
Eastman in a \Naco seaplane. Earl D. Osborn in a Fleet scaplan('. 
:\1 r. and Mrs. J ohn Lapham in a Commuter amphihion. i\1 r. and 
:'-.Irs. T~ichard F. Hoyt in a Keystone Commuter. l'owcl Cro:..ley. Jr .. 
with guests in a Douglas Dolphin amphibian. :\Tr. and illrs. Charle5 
\V. Deed'> in a Sikorsky amphibion. ~lr. and :\I r:>. (;ro,·er Locning 

;~'II ...... 
~ '41 . r~ 

-~\ 
LOWELL THOMAS TAKES THE AlR 

The famous radio reporter gives his regular evening broadcast from one of 
Eastern Air Tr:u 'lrt's Curtiss-Wright Condors a bali mile O\'Cr New York City. 

in a I .oening amphibian, Dr. I larry V. Spaulding in a Keystone 
Commuter, John T. du 8ois \\'ack and Reginald V. Williams. Their 
itinerary was across Long Island Sound to the Hudson, to Glens 
Falls, Lake George, Lake Champlain aud return. 

During the summer of 1933 more tha n 2,000 land ings were made 
on the waters of New York City. The Cord Airport ·at Auuurn, 
Ind .. a private company landing field maintained al a cost of about 
$.zoo a month, r eported 700 landings dming the year by company 
executive planes and visitors . 

. \mong the 160 planes visiting i\1 iami during the races and air 
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meet in January, 1933, 87 were privately owned. Roy Liggett, of 
W ichita, in a Cessna monoplane, won the Col. E. H. R. Green 
$6,soo trophy prize for speed over a 30-mile C()urse. James vVedell 
won $300 in a free-for-all speer! race at 205 miles an hour. Jack 
Morris, of P ittsburgh, won $r 50 in a 1s-rnile cabin plane race. E. 
H. ·wood of New York, ill a L:\eechcra ft, won the T exaco trophy 
over a s-mile course. Ben . 'tcgall , o( Atlanta, in n Travclair, won 
the Sportsman Pilot event. The Cleveland Pneumnt ic Tool Com­
pany trophy was won hy Henry Little of P hiladelphia. Alton B. 

herman, of H yannis, l\fass., won the Curtiss Trophy and $200. 
Douglas Davis, o( Atlanta, wnn another free- for-all race. T he 
handicap race prizes were awarded hy Col. Henry L Doherty. \ V. 
If. Hausch. of White 'Plai ns, ~. Y., and E lkin F loyd, of Jacksonville. 

NEW KINNER FOR PRIVATE FLYING 
The Kinner Airplane and Mot or Corporation's l wo-place, side-by-side cabin 

low-wing monoplane, with a t6o horsepower Kinner R-5 engine. 

were among other prize winners. J. Heron Crossman. of \\filming­
ton, :\. C .. won first prize of $1 .000 in the derby from Daytona 
Beech to ~I iami. Others who received money prizes in that event 
were Willis George, of Great .1\eck, 1\. Y., Larry P. Sharples, of 
P hiladelphia, J. 'vV. Starke, of New York, F rank Ball o f Muncie, 
Incl ., Joe L. Willoughby. Jr .. o f Newport, R . I., Raoul Cote, o f 
Kankakee. Ill.. who fin i ~hed second, and E dgar Woodham~. of Man­
hasset, N. Y., who placed third. 

T he air cruise program sponsored by the Aeronautical Chamber 
o( Commerce o f America promoted wider use o f planes Ly private 
pilots and their friends . [n .'\ pril the fi rst cruise took ten planes 
to .\tlantic City. St . Loui~ staged the second cruise in 'May. w ith 
22 planes on a 28o-mile fiight . Io June the St. Louis fliers 
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staged another cruise with ten planes. An aerial treasure hunt was 
held from Roosevelt F ield, Long Island. 

Hundreds of pr ivate pilots and owners o f planes flew to Roose­
velt Field for the Char ity Air Pageant in October. 

The Contest Committee of the :\ational Aeronautic Associa­
tion announced that free- for-all races at sanctioned air meets in 
1934 and 1935 will he limited to five cubic inch displacement groups 
-200, 375, 550, 1000 and unlimited. 

Exploration 

Possibly one of the most attractive fields for private flying i!' 
that of exploration. The Byrd and Ellsworth expeditions to the 

NEW LOENING AMPHIBION 
Tbis cabin monoplane was brought out by Grover L oening during 193.~· 

Antarctic were expensive and required months of preparation and 
organization. O thers, however. were actually simplified by using 
aircra{t, such as the African hunting trip made by Mr. and .Mrs. 
F. Truhee Davison in 1933. A score or more; groups spent their 
summer vacations on Aying trips to out of the way ])laces in the 
West, Canada and 1\lf cxico. 

Aircraft in Business 

Among the princi pal users of aircraft ·[or business purposes in 
1933 were the motion picture companies, newspapers, and radio 
broadcasting companies covering news events. H.iots, hurricanes, 
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Ooods. fires, man hunts, engineering projects, parades, the inaugura­
tion o( President Hoosevelt and countless other events were cov­
ered by flying reporters, carnern men and radio announcers. Twenty­
nine newspapers used airplanes for delivery and distribution. 

Among the larger business organizations using aircraft in p ro­
lll()tional work was the Coca-Cola Company through its Oying 
lecturer, W illiam T. Campbell. Mr. Campbell, piloting his own 
autogiro. in •9J2 and 1933 lectured on aviation in 39 states IJe(ore 
.=;oo.ooo students in schools and colleges, besides addressing many 
luncheon clubs and giving radio talks. At the end of 1933 he was 
on a tour in the ~'est at the end of which he would have covered 

READY FOR POLAR ADVENTURES 

The Byrd Antarctic Expedition's Curtiss-Wright Condor on Edo lloats. 

every ::;tate. The enterprise u f the Coca-Cola Company in sponsor­
ing such an ed ucational program. wilh its great value in explaining 
the importance of aircraft in national defense, rec<:.ived widespread 
conuntndation . 

Aviation Editors Organize 

O ne of the most important developments o f the year was a 
movement on the part of aviation editors of newspapers to organ­
i~e for the purpose of exchanging gcneral in formation . T hey were 
to form the National Association o [ Aviation Editors early in 1934, 
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with Reginald M. Cleveland, J\" c:w York Times, president, aml 
l;eorgc Mason. lloston Transcript, secretary and treasurer. The 
governors of various zones, to be elt•ctccl at the organization meet­
ing. included Sherman B. Altick, Kcw York Sw1; William \\"estlake. 
Chicago Herald-Examiner; Devcrn<.. P.arber. Miami Herald; Joseph 
! ~tigerton, \Va!>hington Star; James \ · . Piersol, Detroit i\ews: and 
nurton E. i\loor(•. Jr., Hartfnrcl Times, with others to be elected 
later from additional zones. 

SHELL'S AVIATION SALES MA~AGERS 

M~ljor R. G. Ervin, Major )ames H. Doolittle and Major J. A. Macready, 
rcprc~cnting the three Shell Oil companic~. meet for a conference. The plane 

b n Waco, with Continental cn:Qnc. 

Glider Activities 

Gliding aud soaring proved of ahsorhing interest to an increas­
ing number of ent hus iasts iu 193,~· .\t the end of the year the 
Aeronautics 1\ranch repotted 1-19 liccllsed gl ider pi lots, including 
two women. Califomia led with 2.5. New York was second -..vith 
20 and Ohio third with 1 5· 

Licensed glickr;.; numbered :;o. "ith .;Xs unlicensed g-liders bring­
ing the total to 6 .. p. Here too California led with 99· 1 ew York 
and Ohio each had 55· :\lichigan and l 'ennsylvania each had -+7· 
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The two weeks o·f adventure at the annual meet in E lmira, N. Y., 
in July, under the auspices of The Soaring Society of America, 
was replete with thrills. There was plenty o f bad weather. Thunder 
heads appeared over the Chemung \ 'alley without warning, and 
on occasion they were r idden over into the F inger Lakes region. 

Among the winners of the various events were Emerson Mehl­
hose with 178 minutes aloft in a sailplane, R. F. Carey with r¢ 
minute:; aloft in a utility g lider and Richard C. D uPont rising to 
4,334 feet in a sa ilplane and again riding 18.4 m iles. Jack O'Meara, 
N. H. l'vfcDowell and ·warren Eaton made notable records in 
stunting. 

One of the most interesting g lider events o( the year ·was 
Richard DuPont's expedition to the Blue Ridge Mountains in 
September. The ·washington Glider Club had pioneered in that 
section. Nlr. DuPont won the A merican distance record when on 
September zr, 1933, he traveled L2t.6 miles in his Bowlus sail­
plane from Rock F ish Gap, Va .. to Frederick, l\·fd., that distance 
approaching the world record o( 136.8 miles. 

The world record for duration with g liders was made i\ ugust 
3-4. 1'933· by Kurt Schmidt in Germany. TTe remained up 36 hnurs 
and 35 minutes. 

AT ROOSEVELT FIELD 
Privatr fliers i rom all points attrnd an air ~how on l ,ong Island. 
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CHAPTER XII 

AIRWAYS AND AIRPORTS 

The Federal Airways System-Communications-New Routes Under 
Public Works Program-Increase in Airports-Leading 

Airports-Federal Aid. 

MONG the principal factors promoting the steady growth of 
American aviation in 1933 were the continued development 
of the Federal Airways System on the part of the Govern­

ment and the maintenance of airports by municipalities and com­
mercial organizations. 

T he Federal Airways System 

Proving that the air routes are puhlic traffic lanes in one 
way or allother of inestimable value to all the people, the F ederal 
Airways System at the beginning of 1934 was being used by the 
domestic air transport lines operating on schedule, the Army Air 
Corps, the Navy Bureau of Aeronautics, National Guard flying 
units, reserve units, commercial flying schools, Federal and State 
departmental units, aerial and charter plane services and private 
owners. 

Under the Aeronautics Branch of the Department of Com­
merce the Federal Airways System in the United States was further 
developed in 1933. so that at the end of that year there were 19,992 
miles of routes, of which r8,655 miles were thoroughly equipped 
for night flying and 1,337 miles were in operation as daylight routes. 
The Air Navigation Division of the Aeronautics Branch reported 
r,sro rotating and 286 flashing beacons on those routes. Pilots 
in the air could receive weather data from 68 radio communication 
stations, and they had 94 radio range beacons to help them main­
tain a true course. At the same time supplementary radio service, 
both communication and directional over short distances, was avail-
able from 77 marker beacons. · 

For emergency landings on the Federal Airway's between regu­
lar airports there were 242 lighted intermediate fields and 19 un­
lighted fields on the daylight routes. At the same time throughout 
the country there were available 550 marked auxiliary fields for 
emergency landings. 

ISS 
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Communications 

On January I, 1934, weather information was flowing over 
13,000 miles of teletypewriter circuits, the reports collected at 
airports an.d weather broadcasting stations to be passed on to all 
pilots. Radio was also used to broadcast this data from point to 
point, eight stations operating solely for that purpose. There were 
205 teletypewriter stations at airports and other weather-reporting 
posts. In addition there were 317 vVeather Bureau airway stations 
without teletypewriter service, their reports forwarded by tele­
phone or telegraph. 

Transmission of weather maps by teletypewriter carried out 
experimentally in 1932 became a routine operation throughout the 
Federal Airw.ays System in 1933· Maps are transmitted to key 
points on the airways network every four hours. 

At 70 locations the remote control method of operation was 
adOJ)ted for radio communication stations and radio range beacons. 
Operating personnel are stationed at an airport where there is a 
weather reporting station and teletypewriter equipment. The trans­
mitters of the radio facilities are at sites one to 15 miles away, where 
antennas will not obstruct air navigation. They arc linked with 
the airport station by telephone circuits. All operations are car­
ried out over the telephone, dial switches being used to turn ap­
paratus on or off and for some 15 other functions such as to 
switch on the current at the transmitter to warm the tubes or to 
turn on rotating equipment at the radio range beacon preparatory tQ 
putting its signals on the air. In radiotelephone work the voice 
signals traverse the telephone circuits and are then broadcast at 
the radio communication transmitter. 

Some radio range beacons being in remote locations with tele~ 
phone circuits lacking, the experiments were undertaken with re­
mote control by radio. In these a radio impulse originating at an 
intermediate landing field or a weather reporting station, and picked 
up automatically by an unattended receiving set ten miles away, 
was used to turn on the radio range beacon, and to silence it. 

Automobile radio sets capable of receiving weather broadcasts 
from the Federal Airways System radio stations were suggested in 
a letter sent 'to manufacturers of radio receivers. Sets capable. 
of receiving the frequencies between 200 and 400 kilocycles would 
make these broadcasts available to motorists. Automobile clubs 
have informed t·he Department that they already use weather in­
formation obtained from the airways stations in planning itiner­
aries for members. They support the view that weather information 
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obtained en route would be of utmost service to pcr~om, making 
cross-country a utomobile trips, particularly at night and in moun­
tainous regions. 

No new lighted airway construction was undertaken in 1C)J2, 

and none was provided fur in the regular budget during 1933 be­
cause of the F ederal economy program. 

New Routes Under Public Works 

The Government's special recovery program, howe,·c r. prm·ided 
a method for obtaining urgently needed additional routes. Public 
works funds were allotted for 2.638 miles of new route ·. tnany of 

READY FOR T IIE NIGHT ARRIVALS 

The administration building and pa55enl!cr stat ion on the lndianapolis municipal 
airport. 

which were under survey at the close oE '933- Those routes included: 
~orthcrn transcontinental route, 1\finncapolis-St. P aul. :\1 inn., to 
Seatlle, Wash. ; Fargo, N. D. to Pembi na, N . D.; St. Louis, Mo. 
to New Orleans, La. ; Tulsa, O kla. to St. L ouis, Mo.; Galveston, 
T ex., via Houston, to Waco, Tex. 

T he Commerce Department's e-xperimental radio system for 
blind landing of aircraft. first publicly demonstrated · at Newark 
Airport in March, 1933, gives lateral guidance by means of a run­
way localizing beacon and a check on forward progress by means 
of marker beacons; and it then directs the plane to the ground by 
means of a landing beam. Later in tbe year further experiments 
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were made with a multi-motored transport plane, the earlier flights 
having been made with smaller machines. 

A radio approach system developed during the year is somewhat 
similar, but less comprehensive. With the latter, the pilot follows 
signals of a radio range beacon and two marker beacons to find 
his way to the airport and descend to about so feet above the ground, 
thus making landings possible when there are ceilings of so feet or 
more. The blind landing system is designed for landings under 
zero ceiling and zero visibility conditions. Both syst~s are ex­
perimental projects. The Department is studying other means of 
combating poor visibility conditions at landing fields. 

The lighted and radio-equipped airways are maintained by a 
highly trained corps of engineers, supervisors, radio operators, 
mechanicians, airways keepers and intermediate field caretakers. 
The facilities are under surveillance day and night to assure that 
they will function according to standard whenever their assistance 
is required by pilots. Air lines, which operate on rigid schedules, 
could not achieve the dependability that has become characteristic of 
their service without these air navigation aids.. At the same time 
all other pilots use these facilities. 

Not infrequently the airways persoimel serve the public in un­
usual ways. During the "Graf Zeppelin's" flight from Florida to 
Chicago special weather reports were radioed to the airship. An 
Army boinber, lost in a smoke haze over Greensboro, N. C., was 
given radio directions which enabled the pilot to reach the air­
port. The radio station at Murfreesboro, Tenn., broadcast at fre­
quent intervals that an airport's lights were out, due to power 
failure, and this message was recei'ved by two incoming planes 
which made safe landings with the aid of firepots and automobile 
headlights hastily set up as temporary substitutes for the bound­
ary and landing lights. James R. Wedell, flying from Te:xas to 
rush a sick child to an operating table in a .Baltimore hospital, 
fought his way through severe storms with the assistance of the 
Federal aids to air navigation. 

Increase in A'irports 

On January r, 1934, there were in the United States 558 muni­
cipal, 650 commercial, 55 Army, r8 Navy and 85 miscellaneous 
Federal, State and private airports. 

California led all other Stateli with a total of 21 I airports and 
landing fields. Texas was second with 144 and Ohio third with 
II7. Texas led in her 52 airports, while Pennsylvania was first 
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with 70 commercial airports. In addition Alaska had 5 municipal, 
2 commercial airports and 7r auxiliary fields. T wo Alaskan air­
ports were lighted for night flying.. A third of the airports and 
fields in the United States were lighted at the end of 1933. 

In its annual survey of airports made at the end of r933 the 
Aeronautical Chamber of Commerce of America learned that de­
spite the general effects of the depression which caused a few air­
ports to be closed for want of patronage, and possibly because of 
ill-advised location, airports during the year had increased by 14 
municipal and 31 commercial. The survey disclosed further that 
the total airports reporting to the Chamber planned a fourfold in­
crease in expenditures for expansion during 1934. Airport man­
agers believed that maintenance costs would increase because of the 
NRA codes and business recovery. 

Leading Airports 

Nine of the leading airports reported their business activities for 
the year as follows: 

Air Line Other Pormds of Pounds of 
Airport Landings Passengers Passengr.rs Mau Ex-!Jress 
Cheyenne . ..... .. .. .. . . 6,724 18,859 300 761,324 82,264 
Cleveland ······ ·· ... . .. 26,944 104,948 10,000 938,000 26o,ooo 
Pittsburgh ..... .. .... ... 7,055 9,168 10,826 246,140 19,607 
Kansas (i;ity 0 •• •• •••• ••• 17,179 39.447 10,956 327,489 
Newark ................ 19,232 120,000 x,so.o,ooo 425,000 
Floyd Bennett ..... .. . .. 51,828 52 27,19,'\ 98 bags 100 
Chicago ········· ····· ·. 32,441 U0,313 15,330 r,sz8,1o4 16r,oso 
Detroit ··· ··· ··· · ··· ···· ro,86o 25,000 5,268 70,000 50,000 
San Diego ..... . ·· ··· ... rS,ooo 4>035 z,ooo 27,638 3,8so 
San Francisco ... .. .... .. 22,562 8,423 35.954 
O!lkland · ········ ....... 66,ooo 21,000 181ooo 200,000 10,000 

Ranking with the leaders among commercial terminals United 
Airport at Burbank, Calif., reported significant facts concerning op­
erations during 1933· As one of the terminals for ·Los Angeles · 
traffic United Airport was reputed to rank fourth in the United 
States. During the year 29,181 ~ir line passengers and a total of 
126,672 persons were flown in or otit, an increase of 19 per cent. 
Private flying operations gained 26 per cent. While the number of 
charter flights declined the number of chart~r and sightseeing pas-
sengers increased 25 per cent. · 

Los Angeles was fortunate in having available another fine air­
port, Grand Central Air Terminal, at Glendale, with an average 
qf r8 daily landings and s6 air line passengers daily during the 
year. 
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T he advantage of having more tban one first class ai rporl i 11 

a city was demonstrated by F loyd Bennett Field, New York, which 
received several air line planes Q;trrcd by fog at their ()wn terminals. 
In all 51,828 Jan clings, all classes, were made at this airport in 
1933. Roosevelt Field, Long Island. reported growing popularity 
among private pilots and aerial service operators coming to New 
Yor k. The Civil vVorks Aclminislration was bui.lding new roads 
into the Birmingham, Ala., Municipal Airport; and other 'facilities 

KANSAS CITY'S MUmCIPAL AIRPORT 
Within ten minutes of tJ1c business center this gre~t development forms a union 

station for some of Lhe nation's leading air lines. 

were to be provided for the tOCith Observation Squadron, National 
Guard. 

San Francisco Day A irclromc reported a substantial develop­
ment in private .Aying, particularly in the usc of small planes. 
Tulsa, Okla.. Municipal Airport planned new runways in 1934: 
and reported an operating profit continuously since it was opened 
in 1928. The Holman Mun icipal Airport at St. Paul, Minn., re­
ported i ncreasing activities, with expansion projects to cosl $130,000 
in 1934. The Allegheny County Iv.funicipaJ Airport at Pittsburgh, 
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Pa., rcportetl a ;;o per cent increase in ilying a<.:tivily, includinl; air 
line traffic. 

Lunkcn Airport, Cincinnati's nmnicipal field, planned extensiw 
expansion in 193-+· Oakland, CnJi i.. Airport completed it!' major 
construction operations during the year. A lola! of 492 persons 
took flying inst ruction at lhe Cleveland, 0 ., Municipal airport during 
the year, :tnt! 212 mnde solo flights. i\ir line pnsscngcrs numbered 
104.948. Central Airport at Camden. ~. J.. the Philadelphia Ter­
minal. handled t6,ooo air line passengers and received an A-t-.\ 
rating r rom the Department of Comnwrce. 

Newark Airport. the air line terminal for Nc:w Ynrk, increased 

MILWAUKEE'S AIR MARINE TER.h-DNAL 

One of Kohler Aviation Corporation's transports leaving the municipal O\W­
watcr flying base in the heart of the Wisconsin metropolis. 

its area by 40 acres and <'xtcnclcd one of its runways by L.OOO feet. 
The Kansas City, M u., l\1 unicipal . \ irpurl was to spend $;;o,ooo on 
expansion projects in 193-t· A total of 39--t-+7 air line passengers 
were handled at this airpurt in 1933. Fairfax .\irport at Kansas 
City opened a night cluh in its administration building. Indianapolis, 
Ind., Municipal A irport handled 1-4.000 passengers and at the end 
of the year reported a 10 per cent increase in opcrations, with a 
f urtber growth indicated upon completion of the new lighted airway 
to Louisville, Ky. 

The Chicago Municipal . \irport reported a 20 per cent increase 
in business and the contemplated construction of a lake front air-
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port. Parks Air College port at East St. Lotlis installed new 
equipment to accommodate increased bu.si'ness at its repair depot. 
The Shushan Airport at New Orleans was completed during the 
latter part oJ 1933 in time for. dedication during the 1934 Mardi 
Gras season. An elaborate dedication ceremony was planned for 
February 9, 1934, with the. ~ational Airpprt Conference ot the 
Aer.ona~,ttical Ch~mber of Commerce and several days before the 
Pan American Air Races, which were to be held at the airport. It 
is situated on an artifi9ial peninsula in Lake Pontchartrain, within 
zo minutes of the business district of New Orleans. A modern 
administration building and two hangar$ had been completed at 
the end of the year. 

Fed.eral Aid for Airports 

Tile Civil Works Ad1fliriistrati6n; organized as a Federal agency 
to relieve tinetnpioyment during the winter .of r933-34 by providing 
jpbs on public proj~cts, authorize.d and encouraged the use· of Fed­
eralJy-,pa:_id labor pn munieipal airpQrt development. No limit wa.s 
set upon the amount of airport work th~t trtight be starte~, except 
that each State was given a definite sum for all its C. W. A. pro­
jects, ·and it might devote any part t0 airports. It was further 
reqtijred that the land selected for the fields be owned or leased by 
the municipalities. Any work could be tJridertaken pfo:vided that 
at 'least 8o per cent of the civil works funds was spent on labor. 
lf the cities supplied mater"ial civil works labor was available. for 
installation of hard surface 'runways; erection of buildings and sim­
ilar tonstructi0n operations. Where the material ;)Vas not supplied 
civil works employees might be~ assigned to clearing land and grad­
ing rt-!mY?ys. 

Approximately '650 airport projects had been appwved at the 
end of 1933, among them 300 new airports and 290 improvements 
9£ existing fields, thoug)l the reports on activities in the 48 States 
were not complete· at that time; Officials believed that the total 
would reach 2,000. The Federal policy of aiding in the develop­
ment of the. nation's airport facilities was considered one of the 
outstanding developments of the year, and of incakulable value 
to commercial aviation, private flyhig and the national defense. The 
$.tate programs were in actLve charge of the State Civil Works 
CJ.dministratprs, acting on recommendations of State airport ad­
vis0rs appointed by· the Aeronautics Branch. 
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E DUCATION AND TRAINING 

Flight Training- P ilot Licenses l .ower Cost oi Training-Blind 
Flying Cour es-1\ cronautical Courses in Seventy Colleges 

and Technical 5chools-Elcmentary and Secondary 
Education. 

T HOUSlli\l'DS of you ng- men and women in the Uni ted Slates 
w<·re taking some kind of aeronautical instruction on January 
1. 1 03-t· Some were learning lu fly. O thers were becoming 

c x pert designers ~~ ncl constructors of ai t·cra ft and engines. Sti II 
o the r s were specializing in one or n1ore of the various branches of 
commercial aviation. 

P ilot Licenses 

The list maintained l>y the :\ eronautical Chamhcr of Commerce 
nf .\nwrica and checked with thl' Lkpartlllcnt of Commerce reports 

ABOVE THE CLOUDS 

A Curt iss-Wright Speedwing, with \Vhirl\\ind engine, over t.hc Rock)' Mountains. 
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indicates that 1,778 persons in the United States received their 
first pilot license'S .during 1933· They are classified as follows: 

Transport Pilot. Licensj!s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 269 
Limited Commercial Licens.es . ...... , . . . . . . . . . . . . . . . . . . . . . . . 6.~ 
Private Pilot Li~ens.~ • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 851 
Solo •. .... , • • . . . • . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 595 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,778 

The "solo" classification was created in 1933-, The 5.95 solo 
lic~ns.es were granted between March II and August 5 when that 
cla::?sification was abolished. The Aeronautics Branch planned in 
1934 to replace it with another classification to be known as 
"amateur." 

The Department of Comn1erc:e list of student permits and pilot 
licenses issued annually js as follows : 

Year 

1927 
192.8 
1929 
1930 
1931 
19:P 
1933 

Studettt 
Permits 

20,400 
I8,39S 
x6,o61 
II,325 
12',752· 

Lower Cost of Training 

· Aircraft 
Pilots 
I,O:i7 
4.435 
7,863 
9.932 
1,221 
5.535 
s,64& 

The cost of instruction in flying ·schools showed a downward 
trend i11 19_33, an example being the Boeing School of Aeronautics 
at Oakland, CaliL, the only traininK institution of United Air­
craft & Transport Corporation. The -Baeing School reduced the 
cost o·f both its .ground s~hool and flylng insthiction,, at the sanie 
tirrie holding to its established requirements for admission, 

Duri'ilg the year this sehool, which dra:ws on the ·resources d£ 
United Aircraft & Tran~sport Corporation to qualify students t'or 
positions in air transport <,tnd aircra.ft manufacture, ;:tdded a number 
of s1,1bjects to the currkulut11,, including instructien in it1strument 
flyii1g, , communiqJ.tlons, metal working and closer contact between 
the students an.d actual oper-ations of United Air Lines, which bas 
its w~stern base adjoining the school at the Oakland -airport. Rela­
tions with the various universities and high schools were extended. 
At the b:eginning of 1934 the student body represented every State 
and a ·nuh1ber oi other countries. 

Employees of Vnited Air Lines were being givei1 a correspondei1ce 



EDUCATION ,\ND TRAlNl NG 165 

school coun;c wilhoul charge, and the wide interest displayed justified 
the unde rtaking. 

Blind Flying Courses 

During 1933 Penn Schnol o[ Av.iation at Pillshurgh, l.Ja., under­
went considerable re-organintion which hrought about a marked 
increase in enrollment. The Harrisburg Division was discontinm·d 
in April and the llettis F ield Division W<LS transf<:rred in May to 

A PACIFIC COAST TERMINAL 
One of the United Air Lines Wasp-powered Boeing lransporls at lhc Los 

Angeles terminal, United Airport, Burbank, Cali[. 

lhe Allegheny Cou nty Municipal Airport. That permitted expan­
sion of the faci lities available to students, and the addition of a 
ground school. The response was immediate. The number o [ 
active students increased 50 per cent in three weeks. 

/\ course o [ instrument. Aying vtas established and proved popu­
lar, all the regular pilots of Pennsy lvania Air L ines enrolling in 
addition to several other transport pilots from various sections of 
the country. Two of the school's planes are now equipped for this 
type of instruction which has been incorporated in the master pilot's 
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eourse. The school's main base at the Pittsburgh-Butler Airport was 
well attended, an average of 25 activ·e students a month having been 
maintained for the year. Curricula and plans have been drawn up 
for the establishment in 1934 of three new special courses : instru­
ment and radio repair and nlaintenance, electrical repair and main­
tenance, and propeller repair and maintenan.ce. 

The Parks Air College of E~st St. Lapis, IIi., continued to 
ope·rate on~ of the best-equipped flying schools in the country. The 
Ryan School p£ Ae;ronautic~ at San Diego, Calif., operated both 
flight .and -ground sc~ool dep~ntments. The above schools hold 
Approved Type Certificates from the Department of Commerce, as 
do ~ number of others listed in the Appendix. \ 

Aeronautical Courses 

Seventy universities, colleges and tediriical schools. reported . .to 
the Aeronauti€al 01amber of Commerce of America ~in a survey 
made at th'e 'ertd ·of 1933. Tho·se institutions, which did not include 
Annapolis or We.st Po'int,, reported 73 full time instructors in aero­
nautic-s and If'T patt lirne instructors, with a total of 4,SI4 student(' 
takjng a;viation courses leading to · degr.ees in either aeronaul:i<;al or 
mechanical engineer.ing. 

Acc9rding to their reports the institutions offering. degrees in 
aero0.autical engineering were the University of Alabama with 3.i9 
*tdents, University of Cincinn?ti with I 16 students, University 
of Detroit with rz6 students,, Guggenheim School of AeronautiCs 
at Georgia Sc'hool of Te€hnology with '39 students, Louisiana State 
University, Massathu:setts Institute of Technology with r66 students, 
Univer:sity of Michigan with r63 students, University of Mir;meso.ta 
with 184 students, Mississippi State .College; University e~f Pitts­
burgh with 55 students, Renpselaer Polytechnic In,stitute with 31 
students, Stanford University, U niversity of Washington and the 
Daniel Guggenheim School of Aeronautics at New York Uni;v.ersity 
with 331 students. 

The last-named institution in 1'933 adopted a policy of admitting 
women for ,graduate work only; The Master of Science· degree is 
now recognized by the Graduate School, making it possible for 
graduates of engineering colleges who major in aeronautics to pre­
sent themselves as candidates for the Master of Science degree in 
the Graduate Schoo] with part of their work in ·aeronautics. 

The Curtiss-Wright Technical Institute of Aeronautics at Grand 
Central Air Terminal, Glendale; Ca:lil., gave both engineering and 
mechanical cout;.ses. The Guggenheim Aeronautics Laporatory of 
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the California Institute of Technology specialized in meteorological 
education with special reference to air transport operations. The 
Cornell Flying Club of that University gave ground school work 
preparatory to flight training. The University of Southern Cali­
fornia specialized in commercial aviation courses. 

Other institutions giving some kind of aviation instruction, 
usually elective courses toward a degree in mechanical engineering, 
were the Armour Institute of Technology, Bradley Polytechnic In­
stitute, University of California in cooperation with the Boeing 
School, Carnegie Institute of Technology, Case School of Applied 
Science, The City College, New York; Clemson College, Colorado 
Agricultural College, University of Colorado, Cornell University, 
University of Florida, University of Idaho, University of Illinois, 
Iowa State College giving credit courses in aerodynamics, structures, 
design and graduate courses; the State University of Iowa, Johns 
Hopkins University, Kansas State College, Lehigh University, Uni­
versity of Louisville, Ky. ; Montana State College, Morningside 
College at Sioux City, Ia. 

Also the University of Nebraska, University of Nevada, Uni­
versity of New Hampshire, North Dakota Agricultural College, 
Northwestern University, Oklahoma Agricultural and Mechanical 
College, Oklahoma City University, The University of Oklahoma, 
Oregon State College, Pennsylvania State College, University of 
Pennsylvania, The Polytechnic Institute of Brooklyn, Princeton 
University, Purdue Unjversity, Rose Polytechnic Institute, South­
ern Methodist University, Swarthmore College, Agricultural and 
Mechanical College of Texas, 1jniversity of Toledo, Tulane Un­
versity, University of Utah, Valparaiso University, Virginia Poly­
technic Institute, University of Virginia, State College of Washing­
ton, College of William and Mary, also giving flight instruction; 
Yale University and the University of Akron. 

Elementary and Secondary Education 

The Daniel Guggenheim Fund Committee on Elementary and 
Secondary Aeronautical Education, which had been pioneering in 
the training of teachers and in research work in this branch of 
education for several years, exhausted the grant which had been 
given it by the Daniel Guggenheim Fund for the Promotion of 
Aeronautics, and transferred its activities to the Division of Aero­
nautical Education in the School of Education at New York Uni­
versity. 

Policies which had been laid down by the Committee were car-
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ri_ed on by the. University group under the direction of Prof. Ro­
land H. Spa.ulding. Enrollment for the courses in the training of 
teachers increased considerably. A course begun the preceding 
year, setting forth Contemporary Trends in ·commercial Aviation, 
was continued. The curriculum for the training of teachers was 
enriched by a practice school for training afrplane and airplane en­
gine mechanics. Despite the difficulties ih which the majority of 
the nation's public schools fomfd thems.elves during the year they 
continued· to introduce into the turriculuni the study of aviation 
in one form or another. 

As the numb~r of public school systems giving ground . school 
courses and training for mechanics. continued to increase, the number 
of private comm.ercial schools engaged in this .type of education de­
creased. It became increasingly evident that the history of educa­
tion with respect to automobiles was being r~peated in aviation. In 
a very few years, relatively speaking, ali aeronautical education on 
the elementary and secondary lev.d may be given in 'the public sdiools 
with the possible e"ception of a fe~ cases throughout the United 
States wherein old and established priva.te schools •have been able 
to meet the. competition of endowed or publicly supported in­
stitutions. 

While most of the work at the School of Ed~ca,tion was in the 
direction of improving te~cher-training and teaching methods, sev'" 
eral research~s were undertaken in a.n effort to gain more co111petent 
knowledge with respect to the best practices in this field of educa­
tion. 

'fhe Division of Aeronautical Education of New York Uni­
versity will co.rttinue to serve as a dearing house for information 
pei•taining to aeron~iutical education, and will continue to render 
assistance to schools desiting to start courses in aviation. 



CHAPTER XIV 

LAWS AND REGULATIONS 

State Legislation-State. Licensing Systems-State Regulations­
Airport Enabling Acts-Taxation-N~w Federal Regulations 

-Amateur Piiot .Licenses-Student Petmits-Air Race 
Rules-Airworthiness Requir:ements. 

A S WAS -expededj 1933 proved to be a year of considerable 
le~isl.ati:ve. activit?'. ~ll ~xcept t.wo States, Louisiana and 
M1sstsstpp1, met m legtslatJve s~sswn, and I):entucky was the 

on:ly State of the remaining 46 in which aeronautical legislation was 
not considered. In all except seven of the.se other 45 States, laws 
affecting aviation in one way ,or a]lother were passed. Of a total 
of 349 bills on aeronautieal subjects iatroduced, 105 were passed and 
became law. 

The most important of these new laws will be referred to briefly 
and in connection with their subject matter, classified for purposes 
of convenient reference as follows: Licensing of Aircraft ana Air­
men and Regulation o'f Aeronautics ; Airport Etmbling' Acts; Taxa~ 
tion; and Laws of MisceJlarieotls Character. The changes in laws 
affecting licensing and gasoline taxes may be observed by referring 
to the tables in the Appen(lix in former volumes. 

Licensing and Regulation 

In Arkansas the Department of Aeronautics was abolished. In 
California the definitions. of terms in the uniform licensing law 
passed in 1929 were restated, and pilots exonerated from liability 
for death or injury to guests carried gratuitously, unless intoxica­
tion or wilful ·misconduct of the pilot proximately causes the injury 
or death; also Federal air transport certificates were required for 
the transportation of passengers for hire by aircraft between fixed 
termini wrthin the State. 

C9lorado passed a l~w permitting the sale of beer on aircraft 
engaged in the t r-ansportation of passengers, and abolished the Aero­
nautics Commission. 

Con.necticut prohibited carrying passengers commercially in air­
craft from any but a recognized airport without a ·permit from the 
Commissioner of Aeronautics; required licenses for glider pilots 
and instructors and established four Classes of licenses; prohibited 
flying at less than 2,000 feet over communities and publit: gather-
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ings and elsewhere at less than 500 feet; redefined certain aero­
nautical terms ; revised the set-up of the State Airport Commission; 
provided rights and duties of non-resident pilots and aircraft un­
registered in Connecticut ; provided for the storage and public sale 
of abandoned aircraft; provided for fees to be charged by the Com­
missioner of Aeronautics; repealed 3,077 of the general statutes ( re­
lating to the responsibility of pilots) ; defined the factors to be con­
sidered in determining the airworthiness of aircraft ; provided for 
new classes of yearly licenses for pilots; provided for the use, pack­
ing and maintenance of parachutes; and imposed penalties for 
reckless flying and for acrobatic flying with passengers. 

Georgia enacted a law requiring Federal licenses for aircraft 
and airmen and also containing the so-called uniform provisions as 
to height of ~ight, damage to persons and property on the ground, 
collision of aircraft, and liability to passengers. AU States now 
hav.e licensing laws. 

Idaho now requires State registration and licensing of all air­
craft and airmen operating within the State except Federal, State, 
and foreign government aircraft and airmen. 

Illinois amended portions of its "Act to Regulate Aeronautics" 
by restating the definitions of terms, redefining the duties of the 
State Aeronautics Commission, and fixing license fees for airports 
and air schools. 

In Maine a new law legalizes the operation of aircraft on Sunday, 
heretofore forbidden, and another provides for the registration with 
the Secretary of State of resident aircraft and pilots and non­
r~sident aircraft and pilots going into Maine for commercial pur­
poses. 

Michigan enacted a law providing for registration and registra­
tion fees of "all aircraft operating over the lands and waters of 
this State" except Federal, State, and foreign government aircraft 
operating noncommercially in Michigan. 

Minnesota enacted a law providing extensively for the regula­
tion of aeronautics, requiring Federal licenses for all civil aircraft 
and all airmen operating civil aircraft except those licensed by a 
foreign government, creating and defining duties for a State aero­
nautics commission, and fixing fees for airport and air school 
licenses. 

The New Hampshire law requires the registration with the 
public service commission of resident airmen and civil aircraft 
owned by residents, civil aircraft owned by non-residents but 
flown commercially in the State and non-resident airmen operating 
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commercially in the Stale, and a irport s and areas fro111 which Aighls 
a re to be made. 

In New York the temporary Stale Aviation Commission was 
extended to April l 5, 1934. 

Pennsylvania repealed its 1929 aeronautical statutes and en­
acted a very comprehensive law providing, among other things, for 
Federal licenses for aircraft and airmen (with certa in exceptions), 
ownership of ai r space, lawfulness or night, damage to grouno pro­
perty. liabili ty to passengers, and collision of a ircraft. 

T he Rhode l sland law creates a couUJJission to investigate the 

OHIO'S FL Y I:"'C CI-HEF 

Capl. Fred Smith, Ohi(l Stale Director of Aeronautics, and his Conlinental­
powcrcd cabin Waco for personal transportation. 

desirability of maintaining an aviation unit tn the State. 

Airport Enabling Acts 

New laws oE th is type. under wh ich political sub-<Jivisions o f 
the State a re authorized to acqui re ami establi sh a irport s and landing 
lields, were enacted in Californ ia, [~lor ida. Georgia, l owa, Michigan, 
i\Iinnesota, Pennsylvania, and South Carolina. The recogn ition of 
the importance and necessity of such facilities, as evidenced by the 
increase in such laws, is gratifying. 
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Taxation 

This subject continued to be .. one commanding the greater part 
of the attention of the various legislatures. For the most part, the 
new tax laws, 42 in number in 1933, concerned the tax on gasoline, . 
and it is significant to note also that of 244 bills· affecting aviation, 
introduced but failing of passage) more than 65 per cent related 
to the gasoline tax. 

Detailed discussion of these laws :will be m~necessary here as 
the summary of the gasoline tax laws in all the States has been 
brought up to da:te as of January I,, 1934, and appears in the 
Appendix. A comparison O:f the 1932 and 1933 gasoline taxes 
shows that in 1933 no .State lowered the tax,. but eight States in­
creased it. 

La\Vll of Miscellaneous Charact~r 

No new insurance .. laws w,ere .passed durit.lg 1933 but some .af 
the new la,ws· not prev{ously ment.ioned will bear com.ment. 

ln Connecticut railroad t:ompanies organized nnde.r Connecticut 
laws may acquire, own, mainta·in and operate aircraft for the trans­
portation .of passengers and property. Idaho rep·ea1ed the law pro­
hihiting the transt:lotting by air of gatne and 'fur-bearing animals. 
Iowa declared by law that any objed, over fifty feet high hereafter 
erected within r;ooo feet of the limits of ai1y municipal airport at'i:d 
which may enc;langer or .obstruct aerial traviga.tion, is a nuisance. , 

_In ~atrsas railway corporation~ are .now authpti~ed ~'9 · ttfaf!~~,ri 
person~, ·property a.nd mail by air. Minnesota nnw prohibits'-htirit­
ing or killing birds or c_tnimals by aircraft. New Mexico granted 
railroad corporations the same powers of air transport as Kansas. 

Pennsylvania set CJ.Side $5o,ooo to assist in the development of 
aeronautics in the State. Rhode Island authorized railroads in­
corporated and operating hi the State to operate aircraft. 

Tennessee now prohibits by law the institution of any action 
against a mmiicipality a·dsing out of the management 6.£ a muni­
cipal airpo-rt; and vVyoming prohibits the shooting or hunting of 
gap1e or birds· by aircraft. 

At the annual m~eting of the American Bar Association in 
August, 1933, the Chairman o.£ its Committe·e .on Aeron~utical Law, 
which has for several years be.en engaged in s.tudying a proposed 
uniform State code for a:eronauti<;:s, reported that the Committee 
had not yet completed a code and desired time for further stuQy and 
future submission: 
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"Your Committee has felt that this code should not be submitted 
until it is entirely satisfied that, if and when adopted by the several 
States, it will at least be sufficiently definitive to remain good for 
a few years. Aviation is changing so rapidly that I don't know 
how any human agency can create any code which will be valid 
for any long number of years, but we do ask that the matter be 
resubmitted to the Committee with authority to confer with the 
Commissioners for the fu rther consideration of this code." 

The Committee was continued for another year. 

Federal Regulations 

The U. S. Department of Commerce, administering the Air 
Commerce Act of 1926, through the Aeronautics Branch from time 
to time changes the regulations concerning civil interstate flying. 
During 1933 revised Air Commerce Regulations were designed to 
encourage private. ownership by reducing the obligations of non-
commercial operators. · 

A new amateur grade of pilot license may be obtained after 25 
hours of solo flying, provided the applicant passes the written ex­
amination and flight test. Prior to the creation of the amateur 
grade, students had to fly 50 hours to qualify for license, and could 
then take the tests for either the private or limited commercial 
grade. The holder of an amateur pi lot license is privileged to fly 
licensed aircraft on his own responsibility, and may carry licensed 
transport, limited commercial or private pilots, but no other pas­
sengers. 

Student licenses are now valid for two years instead of one. 
Amateur and private pilots are required to undergo renewal 
physical examinations every two years-private pilots previously 
were examined annually. Applications fo r license renewals in the 
noncommercial grades (amateur and private) may be submitted by 
mail, relieving pilots of personally seeing inspectors, although in 
the commercial grades (transport, and limited commercial) personal 
appearance before an inspector is still required. Persons under 
21 years of age are required to obtain consent of parents or guardians 
before they can be issued any type of pilot licenses. 

Private pilots now may operate aircraft carrying guests, execu­
tives or employees of companies by which they are employed, pro­
vided no payment is made for the t ransportation, and they also 
may demonstrate to prospective buyers aircraft in flight. Limited 
commercial pilots have been given a similar privilege with respect 
to operations outside their base areas ; such flights previously were 
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permissible for limited commercial p ilots only within ten miles of 
their home airports. 

The A ir Regulation Division. besides effecting the foregoing 
changes respecting operations o f private owne rs and noncommercial 
airmen. kept abreast o f changes in other phases of aeronautics by 
making the necessary changes in regtJlations . A uthority has been 
given for passengers to s it at controls o f dual contro lled aircraft, if 
operated by a pilot licensed in the higher g rades and no passengers 
are carried f or hire. 

S pecial rules for conduct of air races and a ir meets require race 
officials to keep spectators at sufficient d istance from the area used by 
aircraft. that there may be no interference with pilots or haza rd for 
spectators. and to take other measures for assuring the public safety. 
A lso in connection with a ir races, an amendment to the A ir Commerce 
Regulations prescribes a special marker to he displayed a t an 
airport where such an exhibition is in progress. this marker to 
indicate to non-participa ting airmen whether o r not it is pennis­
sible (or them to land. 

Keeping abreast with developments in a nother li ne, the De­
partment studied its airworthiness requirements for aircraft, out­
lined the cha11ges which appeared advisable to assist designers in 
making usc of new aerodynamic data and in formation. and d iscussed 
these proposed amendments in a con ference with the aircra [t manu­
facturing industry. The chie f a im of the revision is rationalization 
of the 1·equirements, made possible by the results of research and 
experiments condu!:ted by vario us agencies in the past f ew years. 
The requirements. which comprise Aeronautics Bulletin ifo. 7-A, 
were to be published in their revised form during 1934. 

AN EA.'ECUTIVE'S PLANE 

A Bellanca, Wasp-powered Senior Skyro<:ket, owned by Socony-Vacuum Corpora­
tion, New York, and used by Col. H. W. Lake, manager of its avia tion 

department, for executive work. 
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LIGHTER-THAN-AIR 

The "Macon" Enter:? Service- The "Graf Zeppelin's" Record-The 
Army TC-13-Goodyear Blimps- The 1933 Stratosphere 

Flight- Plans for Another High Flight-·Other Balloon 
Adventures. 

I N the lighter-than-air history of 1933 there were written many 
brilliant triumphs and one grim tragedy. The crash of the 
U . S. Navy rigid airship "Akron" off the New Jersey coast on 

the storm-swept night of April 4, l933· shocked the world. Seventy­
three officers, men and guests lost their lives,. among them Rear 
Admiral William A. Moffett, Chief of the Bureau 0f Aeronautics 
of the Navy, and possibly the most sincere and energetic propon­
ent of rigid airship development in the United States. In and out 
of the services he was affectionately known as "the father of lighter­
than-air." 

The J oint Congressional Committee, selected to make a thorough 
investigation, worked eight hours every day for 14 days, and found 
that the "Akron" disaster was the result of flying the ship into a 
severe storm, and not due to any structural fault in the ship itself, 
or to anything ililierently wrong with the principles governing 
dirigible construction. 

The "Macon" Takes the Air 

The loss of the "Akron" was followed that same month by the 
launching of the new "Macon" at the great plant of the Goodyear­
Zeppelin Corporation, in Akron, 0. 

On its trial flights the "Macon" proved to be the fastest airship 
ever built, attaining a speed in excess of 74 knots or about 85 
miles an hour. This proved the aerodynamic efficiency of the ·de­
'sign and demonsfrated the practical value of the inside power 
plant arrangement with the attendant saving in parasite drag. 

In the compromise design adopted for the "Akron" the pres­
ence of two sets of radiators on each ·outrigger made the cowling 
problem rather difficult and the drag of the installation was rather 
high. In the "Macon" design the radiators have been removed 
from the outriggers and placed..1n streamlined blisters on the sides 
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of the hull. The remaining outrigger elements have been very 
efficiently cowled and this "cleaning up" has had a mark~d influence 
on the ship's top speed. 

Another factor contributing to the higher propulsive efficiency 
is the use of metallic propeller.s running at a slower RPM than the 
wooden ones used for the "Akron." 

While the "Macon" is only nine feet longer than the "Graf 
Zeppelin," it has nearly twice the gas capacity ·of the German ship. 
It is nearly 35 feet greater in diameter, giving it an aspect ratio 
of 5·9 as again;st 7·7 of the "Graf." . 

The hull of the "Macon"' is mainly of dural.utnin transverse 
frames connected by longitudinal girders. ·the latter extending from 
bow to stern. The frames over most of the length of the ship are 
36-sided polygqn.s, with their rorners eonnected by longitudinal gir­
dez;s. Near the stern the number of sides reduces to 24. The fins., 
two horizontal and two vertical, are near the stern of the ship. The 
-fixed sur-faces are approximately 105 feet in length, 40 feet wide 
and l:2 feet thick at the base adjacent to the hull. 

The "Macon'' has three gangways, commonly known as '\mt­
walks." 0ne of these extends along' the top center line of the 
ship from a point approximately 85 feet from the bow to a point 
about 135 feet from the stem. On .each side Of the ship, at a point 
about 45 degrees from the vertical, is a similar gangway, providing 
a~cess t;o the engine rooms, quarters, airplane . hangar, fuel, oil, 
ballast tanks and lin·es, as well as the control lines. Access to the 
top cat\Yalk is provided thro~Jgh any of the main frames, and there 
are ladders and. ·steps in two of the main frames.. The ga.s valves are 
near the top catwalk. 'The gun platforms a.nd crow's nes~ are also 
reached through this gangway. 

In the forward and after sections of the ship, along the bottom 
cenfer line, additional catwalks are located, one leading from the 
officers' quarters above the control room to the mooring winch 
platform. The stern walkwa:y leads to the obser'vation and .gun 
platform iti the extreme stern of the ship, and also to a ladder ex­
tellding down to the auxiliary control room in the. low.er vertical 
fin. 

The "Ma~qn .. ' has eight sso~horsepower engines, each provided 
with a separate cempartment. insif;le the hull, .ea-ch room having a 
deck space of about eight feet square. ~soline storage tanks in 
the nearby gangwaY( feed by gravity to the ~f).gine carburetor~. All 
these compartments. are fireproofed. The engines are the May­
bach ·model VL-2 gasoline motors. They are 12-cylinder, 6o-degree, 
V -.design, water cooled, with aluminum pistons and crankcase. 
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The water ballast recovery system, condensers of which arc 
visible outs ide the hull of the ··~lacon" above each propeller, is 
used to condense into water the vapor in the exhaust gases of the 
engines, and it serves as ballast in preserving the equilibrium of the 
ship. 

The "Macon's'' normal ~asoline supply of 124.000 pounds. or 
62 tons, is stored in no aluminum tanks of three sizes. the majority 
being of 120-gallon capacity. These tanks, along the gangways on 
lhe sides of lhe ship and convenient to the engine rooms. arc so 
arranged as to distribute th<' fuel weighl properly to keep the ship 
on an even keel. Oil is stored in 1,500-pound capacity tanks. one 
near each engine room. 

THE "MACON'S" PORTAGLE DOCK 
The new airship lakes off from the portable mooring mast developed by the 

0. S. ::-Javy for its giant lighter-than-air craft. 

The ballast system consists of -14 ru uberized fabric storage bags, 
varying in size, connected by a system of piping, and each bag 
is equipped with a quick discharge valve which can be operated 
through a wire pull leading to the control car. 

Living accommodations for the crew arc concentrated ::uuid­
slups, abreast of the airplane comparttncnt. The captain and the 
executive officer are lhe only officers who have roonts to -themselves. 
To save weight more than one member of the crew use the same 
hunk, as part of the crew is at leisure while the others are on watch. 
The bunks are built in as part of the ship. The furniture consists 
of alum inum chairs, tables, dc::,ks and lockers. 
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The galley (kitchen) has an espec-ially equipped light-weight 
sto;ve which weighs (including water heater and coffee urn) only 
140 pounds. The water heater holds eight and one-half gallons, and 
the coffee urn se:ven gallons. 

The gen·erator room, eight feet square, is just forward of the 
forward engine room on the starboard side of the s:hip, and power 
prox:Iuced in this rqom i.s used to operate lights, rad,io, telephone, 
water 'and oil heater-s, fuel pumps, small motors, ventilating fans 
and other equipment . 

.In the "Macon's" lower vertical fin is installed the emergency 
control room, having elevator and rudder wheels, similar to those 
in the forward control room. This auxiliary' station provides faCil­
ities for directing the ship's n'lovements should the control cables 
from the forward control room become disabled. 

The "'Macon" ha·s 12 gas cells ranging in capacity from roo,ooo 
cubic feet to .98o,oo6 cubic feet. Each cell ~s a fabric cylinder 
dit'nensioned to fit its pa:rtkt,~Iar location in the ship's framework, 
the largest cell occupying a position about amidships; and this 
cell is 74 feet long and r 30 feet in diameter. Light cotton cloth 
was used as a b.ase It:om which ·the c~lls ~er.e mad~. The ceJl 
fa.bric .is of gelatin-latex constructi9n. Ab:out 12 a<::res of fabric, 
s6,ooo square yqrds, w~re used in m~king the cells. 

The outer cover of the "Macon," about 36;0()0 square yards of 
fa:br'ic-slightly more than seven acres-was- made of cott(;m cloth 
having a weight of only 2.8 ounces per square yard~ The cover 
after being placed was given a coat of clear acetate dope by brush, 
which was to shrink the fabric and make it taut. The second 
coat was sprayed on, and the last two coats, sprayed on, .contained 
aluminum powder, giving the ship .its silvery appearance. 'In addi­
tion t o providing a thoroughly weatherproof covering, aluritinurri 
dope reflects rather than absorbs heat of the sun, which would 
ca,use the lifting ga.s to expand. 

The radio outfit aboard the "Macon" was built to specifications 
and develot)ed by the Bureau of Engineering of the U. S. Navy. 
'Trailing wire types .of antenna ~re arranged to be ·reeled in by 
especially built electrical winches. In addition there is a short 
fixed-wire receiving antenna attached to the hull of the shi_p. 

While in outward appearance, the "Macon" is a copy of the 
"Akron,''- within and around the ship are 100 or more minor altera­
tions. 

The "Macon," captained by Commander Alger H. Dresel, 
participated in- the maneuvers of the Pacific surface fleet off the 
western coast and wa·s a very important factQ_r in that great demoh-
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stration. The new ship carries the five Curtiss Sparrow Hawks 
formerly on the "Akron.'' 

The "Graf Zeppelin's" Record 

·while the "M aeon" w~s aloft on the fught from Lakehurst to 
her new base at SLmnyvale, Calif., the globe-girdling ''GraE Zep­
pelin" was shoving through the {og and storm on the way to Akron 
and U1e world's fair at Chicago, the great ship coming to the 
United tates from South ;\ merica. 

The "Graf's" grey ghostlike hull loomed over the Goodyear­
Zeppelin clock at Akron in the teeth of a 40-mile gale, but ably 
handled by its experienced crew. it rode out the high winds of 
the night and was brought in shortly before dawn on October 25. 

BIRTHPLACE OF AIRSHIPS 
Th2 Navy's new airship "Macon" landing at Lbc Goodyear-Zeppelin dock at 

Akron, Qbio. PHOTO COP~lUGl:l.T SY Tin: DETROIT NEWS 

The flight to Chicago was safely made and the ship. after stop­
ping at Akron for reiueling on the retum trip, kept to a schedule 
established weeks before and Eaced a bright morning sun to start 
on its long bop back to Friedricbshafen, Germany, on Saturday, 
October 28. 

Battling slrong headwinds the "Graf" arrived over its home 
port on November 2, just 112 hours and 20 minutes out of Akron. 
Although the flight fai led to establish a recor<l for Zeppelin speed 
over such a distance, it does afford the basis for some· interesting 
comparisons with steamship speeds. 

The fastest ocean crossing between New York and Cherbourg, 
France, four days and 17 hours, took 40 minutes longer than the 
"Graf" trip required, making no aUowance for U1e stop at Seville. 
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The "Graf" trip was approximately 2,000 miles longer than 
the steamship trip, 400 miles on this side of the Atlantic and about 
1,5oo miles on the other side. On this Atlantic crossing the "Graf" 
spent approximately 6o hours getting from land on this side to 
land on the other. 

The "Graf Zeppelin" completed its fifth year in September, 1933, 
having made 300 flights including one around the earth, one to the 
Arctic and 48 ocean crossings. The ship had flown 428,766 miles 
and carried 17,500 passengers, 44,092 pounds of mail and 81,570 
pounds of freight; its time in the air being 7,000 hours. It is 
scheduled to make monthly ttips to Rio de Janeiro, Brazil, beginning 
in April, 1934, and fortnightly trips beginning as early in the 
summer as possible. 

The Army TC-13 

The completion of the Army airship TC-13 by the Goodyear­
Zeppelin Corporation and its subsequent service, marked another 
important development of the year. 

The ship was completed in April and its first test flight,. com­
manded by Major W. E. Kepner, was made April 27. The TC-13 
is a non-rigid ship, the largest of that type ever constructed in the 
United States. It is more than 200 feet long and has a displace­
ment of approximately I I~ of which four and one-half tons 
are available for useful loaa in the fonn of crew, ,equipment, fuel 
and armament. 

Facilities for meals in flight, with sleeping quarters and all 
necessary accommodations for the crew of six men during ex­
tended flights of four or five days, are new features of this type. 

The car, more than 40 feet long, is suspended directly under 
the envelope, and all the wires which support the car are contained 
within the envelope. The car's bottom is constructed in the form 
o.f a boat for water landing. For that purpose a sea anchor, which 
in reality is a large inverted canvas umbrella, was developed as 
part of the ship's equipment. 

An interesting item of equipment is the small sub-cloud car 
to be lowered from the ship 1,000 feet by a flexible cable that con­
tains a telephone line, making it possible for the observer in the 
sub-cloud car to communicate with the crew in the airship and 
even direct maneuveJ,"s during certain weather conditions when 
this procedure is advisable. 

For raising and lowering the sub-cloud car a small power­
driven windlass is used and is capable of raising the car with the 
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observer at the rate of 200 feet a minute. In case of engine trouble 
the car can be raised by hand. The TC-13 is equipped with two 
375.-horsepower geared air-cooled engines, mounted on outriggers. 
It has a gas capacity of 360,000 cubic feet. It is helium-inflated. 
T he ballonets will hold 108,000 cubic feet of air, allowing the ship 
to rise to an altitude of ro,8oo feet without losing helium. 

Goodyear Fleet of Airships 

The fleet of Goodyear blimps is, as has been stated in previous 
issues of the Aircraft Year Book, the only privately owned fleet of 
airships in America, and continues to make important contribu­
tions to the art of airship construction. 

In 1933 Goodyear operated two ships at the Century of Prog­
ress Exposition at Chicago, carrying thousands of passengers on 
sight-seeing trips. One of the ships, based at New York, continues 
to operate in the area adjacent to the nation's metropolis. Another 
is based at Los Angeles. 

Through the winter three of the ships operate in Florida, one 
based at St. Petersburg and two at Miami. 

The Stratosphere Flight 

On the morning of November 20, 1933, Lieut. Comdr. T. G. W. 
Settle and Major Chester L. Fordney went up from Akron in 
their 6oo,ooo cubic foot balloon, built by Goodyear, for their 
flight into the stratosphere. When the great flight was finished 
and the balloon landed near Bridgeton, N .. J., late on the night of 
November 20, Commander Settle said he believed the balloon had 
reached an altitude of 59,000 feet . 

However, when the instruments were calibrated, it was found 
that the balloon had attained an altitude of 61,237 feet, a new of­
ficial world's altitude record. Russian balloonists had m<1;de a flight 
two months earlier and claimed they reached a. height of 62,000 
feet, but this was not official and no attempt has been made to sub­
stantiate the claim. Therefore the American stratosphere balloon­
ists hold the world's official record. 

The balloon used by Settle and Fordney is the largest ever 
built. It has a capacity of 6oo,ooo cubic feet, but for the flight 
on November 20th was inflated with only 125,000 cubic feet of gas, 
because the gas expands five times its sea level volume to fill the 
entire bag at peak altitude. 

The gondola is only seven feet in diameter, providing quarters 
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x. Austrian 
2. Belgian 
3· Czecho$lovak 
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6. French 
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8. British 
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xo. Italian 
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27. Swiss-German 
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34· Belgian-British 
35· Belgian-FrenCh 
36. Swedish 
37· Turkish 
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CHAPTER XVI 

WORLD AVIATION 

International Competition-Commercial and Military 
Development-Airways- Popularity of • 

American Planes and Engines. 

LTHOUGH prevailing economic conditions reduced the 
normal number of sensational achievements in aviation among 
the nations of the world, the year 1933 wrought important 

developments in governmental policies and international rivalries. 
Expenditures for air force equipment and training of flying per· 
sonnet were maintained at a high level, not only by the larger air 
powers, but by several srna:11er nations. 

Great Britain, France, Italy, Japan and Russia embarked upon 
new programs designed to develop their air forces far beyond the 
numerical and technical strength contemplated two years ago. 
Germany, under the peace treaty barred from setting up an air 
force, in 1933 adopted a policy of aerial armament which soon be­
came one of the first objectives of the Hitler Government. Com­
mercial aviation in the Reich had grown tremendously during the 
year, and the German air transport system, together with improved 
planes and increased flying personnel, actually gave Germany the 
status of an air power ; so that, including the United States, there 
were seven air powers on January 1, 1934. Poland and Czecho­
slovakia, with their well-trained air forces and small but efficient 
aircraft industries, ranked high among the secondary powers in the 
atr. 

Air transportation became a recognized arm of an air force 
when during the year all the nations installed on their lines planes 
and auxiliary equipment which in speed and other performance quali­
ties equaled, and in some instances exceeded, the military equipment 
of two years ago. At the same time national enterprise in expan­
sion of routes to Asia, Africa and Latin America intensified inter­
national competition and developed rivalries which might create 
almost any kind of a situation in the T)ear future. 

The Governments not only were subsidizing their air· line opera­
tions by paying a mileage rate. They wert! training personnel, pro­
viding auxiliary equipment and in many cases actually buying air­
craft for the transport companies. Thus the competitive nature 
of international air line operations became similar to that existing 

!83 
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in ocean shi1)ping, with the added feature of being active military 
auxiliaries in case _of war or any other emergency requiring fast 
transport of troops Qver vast distances. 

As in the United States, surface transportation interests abroad 
in 1933 devoted more intensive study to air line operations than at 
any time in the history of. aviation, the reason being that faster 
planes·, better schedules, enhanced reliability and increased popu­
larity brought forth air transport not as a potential competitor as 
formerly, but as a reaJ carrier, its superlatively greater speed pro­
viding a service which surface transpe>rtation can never equal. 
Stremt!line trai:n:s; and motor cars were under development abroad 

'as in the· United States, the idea beiP,g to follow the trend in stream­
_line !'lesign in order to lend surface vehicles an appearance of high 
.speed, tht,ts offsetting the favorable impression created by modern 
aircraft. · 

Flying clubs, aerial service and private flying activities abroad 
suffered from economic conditions but at the end of the year there 
was. apparent an awakened pt\blic interest which promised consid­
erable activity in 1934. 

Argent-ina 

In Argentina more governmental attention was given to aero­
nautics during 1933- than ever before. More aid was given to air 
transpot:tation. The Government. fac-tory at Cordoba started pro­
duction on a- first lot of so Wright Cyclone engines under license 
with Curtiss-Wright Export Corporation which supplied the ma­
ter ials and accessories. The factory was also licensed to build 
Cu_rtiss-Wr,ight militar.y pla:nes. The Government also has in . 
0peration Bellanca, Fleet, Stearman, Waco, Curtiss-Wright and 
Vought planes and Kellett autogiros. 

The Civil Aeronautics Administration owned 25 light planes 
used by flying clubs. There were a:lso 53 privately owned planes 
under the Administration's control. 

While modernizing the military and naval flying equipment in 
1933 the Goyernment appropriated 275,ooo paper pesos ($uo,ooo) 
for direct aid to clubs and schoo'ls." To assist the private plane move­
ment all customs duti'es on aeronautic material were abolished. 

A contract was made with the French air line, Air France, to 
operate two round trip schedules, a week between Bahia Blanca 
and Comodoro Rivadavia, one of them to Rio Gallegos, receiving 
from the Government 15,000 paper pesos ($6,ooo) a month. The 
Government operated it for some time and placed it upon a com-
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mercia! basis upon the insistent demand of the communities served. 
The aircraft factory management at Cordoba planned later to start 
a Buenos Aires-Cordoba scheduled service in which there would be 
three flights each way a week. The scheduled services of the Pan 
American-Grace and Pan American Airways and the Air F rance 
were continued, and faster planes were to be put in service by the 
American system. 

Some J 5,000 passengers were carried by the air lines during 
the year. On January 1. 1934, there were 86 privately owned planes 

"FL YlNG DOWN TO RIO" 

Interior o{ a Sikorsky "clipper ship" in lhe Pan American Airways service. 

and 246 holders of limited commercial pilot's licenses. Private pilots 
covered 30,000 miles during the year. Three companies using four 
small planes were actively engaged in air taxi, survey, photographic 
and other ·work. 

Australia ' 

Aviation in Australia has made steady progress. Bids have 
been asked for the extension o·f the "Empire Service" from Singa­
pore, its present terminus, to Darwin and thence, an eastern section, 
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to Brisbane and Charleville to Cootamundra, and a western section 
to Ka:therine· and Perth. From Singapore eastward and within 
Australia the service will be Australian. It is largely Imperial 
Airways to Singapore though there is Indian interest in the section 
stretching across that country. The London to Australian capitals 
service will carry passengers, mail and goods over the long distance 
in 17 days. The subsidy from the Australian Government will not 
exceed.$463,000 the first year. 

The Australian Empire Airways, Ltd. was organized at Sydney 
by the Imperial Airways (of Great Britain) and Queensland and 
Northern Territory Aerial Service of Brisbane, and this company 
will bid for the overseas section (Singapore-Darwin) while the 
Australian National Airways, Ltd. and Wyndham Airways, Ltd. 
plan to operate the internal sections. 

Scheduled air servkes are maintained over routes measuring 
a total of 7,133 miles,; 5.453 miles are subsidized; five lines with 
1,210 miles are operated under mail contracts, and two unsubsidized 
services, 470 miles long do not carry mail. The maximum sub­
sidy a year payable to the first group of operators is £93,381 
($454.439 at par) . During the first six months of 1933 the planes 
on subsidized services flew 270.415 miles and carried 15,205 pounds 
of mail and I ,383 passengers. During that period the contract 
operators carried 2,992 pounds of mail. There were ·no bad acci­
dents. 

There are six subsidized flying clubs, each with a flying school, 
and a number of associated clubs and commercial flying schools. 
During the first six months of I933 the six clubs flew 4,36o hours, 
and 5z pilots completed training. 

The Government maintains I I airways, 8,747 miles in all, and 
owns or leases 183 landing fields, 6o of which are airports. The 
120 .licensed public airports are inspected regularly. 

Four companies use 21 planes for transportation work between 
the gold fields and coastal points in New Guinea, a territory under 
Australian mandate. In 1932 the planes flew 5,954 'hours and 
carried 8,8o2,7o6 pounds of freight to and from those inaccessible 
mining areas. 

Austria 

Austrian aeronautics center largely in the operations of the 
Austrian Air Transportation Company which either alone or with 
German, Italian, Czechoslovak or Yugoslav companies maintained 
1932 schedules. French, Hungarian, Italian, Polish and Swiss 
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lines serve Vienna, an important air center during summer months. 
The Austrian company used- nine German Junkers planes and re­
ceived a cash subsidy of 1,470,000 schillings ($260,000) in 1933. 
The company's planes flew 306,848 miles and carried 7,192 passeng­
ers, 38,I53 pounds of mail and 147.4o6 pounds of excess baggage 
and goods during the first I I months of I933· There are no night 
services in Austria although the airports at Vienna, Graz, Klagenfurt, 
Innsbruck and Salzburg are equipped for night flying. Several un­
lighted emergency fields are available. 

There is no extensive manufacture of aircraft. One shop is 
equipped for repair wo;k, and it builds a few light planes. The 
Government Flying School produces its own training planes. Total 
production of aircraft was ro in 1932 and eight in 1933· There 
are about roo licensed pilots, 6o civil planes, including 40 privately 
owned, and a number of gliders. There are no military air forces. 
The police use three planes as required. Popular interest is grow­
ing, spurred on by six flying and four glider clubs. 

Belgian Congo 

Aeronautical activities of a civil nature are limited to the scheduled 
air sP.rvices of the ·Belgian Air Transportation Company which 
operates from Boma to Leopoldville via Matadi, Thysville; Leopold­
ville to Port Francqui via Eolo and Leopoldville to Stanleyville via 
Banningville, lnongo, Coquilhatville, Basankusu, Lisala, Bumba 
and Basoko, a total distance of 1,715 miles. 

Belgium 

Special funds for new military planes were appropriated by the 
Belgian Government in 1933. Much of the existing equipment is 
old and in need of replacement. The trend is away from French 
equipment. British equipment has been purchased. There is now 
much interest in American planes, engines, instruments and parts. 

There remain 12 Belgian manufacturers of aircraft, but most 
of them are not important as airplane manufacturers. The Belgian 
Aeronautic Construction Company ( "Sabca") was intended to be 
the principal manufacturer and to make Belgium independent of 
foreign sources for aeronautic material. Most of the· production 
is by that company, but strong foreign competition and a limited 
market have made its problems difficult. That company ~?,uilds en­
gines as does the Renard Aircraft and Engine Company; largely 
from Belgian and French designs. 
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There are civil airports at .Brussels, Ostend, Antwerp, St. 
Hubert, ·Bosselies, Liege and Le Zoute; the first three being customs 
airports. Military airports at Courtrai, Liege, Tirelmont, Diest, 
Vive1les and Bourg-Leopold ·are open to civil planes, as are the 
emergency fields at Brasschaet and Elsenborn. The Brussels, 
Ostend and Antwerp airports are lighted. The airways from Brus­
sels to the borders, toward London, Paris, Cologne and Amsterdam 
are lighted by 21 revolving beacons. 

There are more than 300 private pilots and 6o private planes 
licensed in Belgium. Seven firms operate 27 planes for flying 
schools and miscellaneous activities. The schools trained 36 pilots 
in 1933· 

Thirty-two planes are used by the Belgian Air Transportation 
Company ("Sabena") for regular schedules and taxi work. Most 
of these planes are British and Dutch tri-engined types. The 
company operates the services London-Ostend-Le Zoute and Brus­
sels-Antwerp-Rotterdam-Amsterdam alone. It cooperates with Im­
perial Airways in the London-Brussels-Cologne-Dusseldorf service 
and with Air France in the .Brussels-Essen, Mulheim-Hamburg­
Copenhagen and Essen, Mulheim-Dortmund-Berlin services which 
aggregate 1,439 miles. In addition a Brussels-Cologne night mail 
and express line is operated by the company during summer months. 
The company has not yet been able to open its projected service 
to the Belgian Congo where it has operated local services for sev­
eral years. 

"Sabena", during the first II months of 1933, did 629,534 miles 
of scheduled flying with 12,850 passengers; 62,293 pounds of mail 
and 595.718 pounds of express and baggage. There were no fatal­
Ities. The air line receives a cash subsidy of about half a million 
dollars a year. 

Bolivia 

The Bolivian air force in 1933 bought a number of Curtiss­
Wright military planes and engines which were used in operations 
in the Chaco. The Government has made considerable use of air­
craft for transportation purposes between the capital and other cities 
and the military forces at distant points at much lower altitudes, 
conditions which make transportation of vital importance. There 
are 32 landing fields and about 20 emergency landing fields but 
there are no first-class airports. 

The Uoyd Aero Boliviano, which has operated a commercial air 
line in Bolivia since 1925, has been almost entirely in the service of 
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the Govemment, and it operated a military·. transport service between 
Cochabamba, Santa Cruz, Villa Montes and Fortin Munoz. Sched­
uled commercial services were discontinued, except the Cochabamba­
Santa Cruz-Puer to Suarez and Cochabamba-Todos Santos-Trinidad 
lines. The company receives a subsidy of $35,300 a year. 

Brazil 

In Brazil additional air lines were :;tarted and planned during 
J933· More airports were provided. P ublic interest in aeronautics 
increased; and improvements were made in the military an.d naval 
air services. Considerable military equipment was purchased. I'rain­
ing. was intensified. A plan to manufacture aircrait in Brazil was 

AMERICAN PLANES IN SOUTH AMERICA 
Two-seater Vought Corsairs on duty in the Brazilian air service. 

advanced but no settlement of that matter had been reached at the 
end of the year. 

The air force is using vVright Whirlwind engines in training 
planes, in recently purchased light fighting and reconnaissance ma­
chines and in new transport planes. The Navy twin-eugined patrol 
boats are powered with \iV r]ght Cyclones and a squadron of Vought 
Corsairs has Pratt & vVhitney engines. The Army air -force bas 
23 single-seat vVasp-powered Boeing pursuit planes, a number of 
vVaco machines, F leet training planes, Kellett autogiros, St~rman 
planes and a Martin. Aeroncas and Bellancas are used -extensively 
by private fliers in ·Brazil. 

By a decree dated early in the year funds are collected for the 
development of ground facilities by means of the obligatory use 
of a special stamp for maiJ originating at Brazilian post offices. A 
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credit of $240,000 from this source has been set aside for early 
work on the Ponta do Calabouco (Rio de Janeiro) airport whlch 
will be large and fully equipped. An airship base is bcing set up 
about 26 miles from Rio de Janeiro. The municipality of Sao Paulo 
is building an airport whiCh will have four long runways, a number 
of hangars and good lighting facilities. 

The Pan American Airways' weekly service along the entire coast 
is maintained regularly. The Condor Syndicate maintains its weekly 
service between Natal and Rio de Janeiro, its twice-a-week service 
between Rio de Janeiro and Rio Grande, and has operated the new 
Sao Paulo-Campo Grande and Campo Grande-Cuyaba services since 
early in 1933. A subsidiary company, the Empreza de Viacao Aerea 
Rio Grandense, extended its Pelotas-Porto Alegre-Santa Cruz-Santa 
Maria service northward to Cruz Alta and westward from Pelotas 
to Bage and Santa Anna to Livramente. A new company, the Aerol­
loyd Iguassu, for several months has operated a four-times-a-week 
service between Sao Paulo and Curityba, 292 miles. -For a thousand 
miles along the Amazon River from Para to Manaos, via Breves, 
Gurupa, Prainha, Santarem, Obidos, Parintins and Itacoatiara, the 
Pan American Airways System operates weekly schedules under 
contract with the National Government. 

The total length of the air lines in Brazil increased from I r ,406 
miles in 1932 to IJ,OOO miles in 1933· 

There is much local interest in plans to speed communication be­
tween Brazil and Uruguay and Argentina on the south and the 
West Indies, Cuba and North America and Africa and Europe to 
the north, west and east. The French line along the coast to Buenos 
Aires and across the continent to Santiago, Chile, intends to speed 
the ocean crossing by the use of land planes over the 1,900 miles 
from Natal to Dakar. The airship service to Spain and Germany 
may be improved by adding the new Zeppelin, which was nearing 
completion in Germany. A' fortnightly flying boat service across 
the Atlantic; using an anchored vessel <,t_s a fuelling base, and a base 
at Bathurst, Africa, which would be connected with German cities. 
by planes of the Deutsche Luft Hansa, was to start early in 1934. 

Bulgaria 

Bulgaria has two airplane factories, at Kazanlik and at BojoUT'" 
ishte airport, near Sofia. In addition to the first' class airport at 
Sofia there are six second class airports and 20 emergency fields, 
Government owned. Under the terms of the Treaty of Neuilly, 
Bulgaria may not maintain military aircraft. French, Polish and 
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German lines serve Sofia without subsidy, in any case, from the 
Bulgarian Government. 

Canada 

The development and control of all aeronautics is under the 
jurisdiction of the Canadian Department of National Defense. Gov­
ernmental activities were again curtailed in 1933. Estimates of ex­
penditures for civil aeronautics, including control of commercial 
and private flying, construction and maintenance of airways and ai.ds 
to air navigation, airship bases and flying clubs totaled $x,6oo,ooo 
for the year ending March 31, 1934, a reduction of $150,ooo under 
the appropriation for the preceding year. The air mail budget 
was increased by $136,soo, to $361,500. 

The Northern Aerial Mineral Exploration, formed early in 1928, 
said to have been the first user of aircraft for mining and exploration 
work, disposed of its remaining equipment to rely upon air trans­
port companies. The Canadian Airways, Ltd., the largest aviation 
company in Canada, secured a contract with the Central Patricia 
Gold Mines, Ltd., for the movement of 300 tons of materials before 
the ice melted in the spring of 1933, and for the regular transport 
of passengers, equipment, and supplies. The Spence-McDonough 
Air Transport, Ltd., of Toronto, withdrew from charter flying 
after operating several planes in the mining region of Northern 
Ontario and the Great Bear Lake section of the Northwest T erri­
tories. The company's planes were sold to Canadian Airways, Ltd., 
of Montreal. 

The provincial service of Saskatchewan bought five flying boats 
from the National Government for forest patrol duty. That prov­
ince thus augmented the patrol work done for,~ it by Brooks Air­
ways, of Prince Albert. 

The seven manufacturers of aircraft are now engaged largely 
in repair work. The recent output is unknown but is believed to 
have been small. There is no local production of airplane engines. 
Imports of aircraft and parts, not including engines, were valued 
at $274,3 14 in 1932, and a further reduction is reported for 1933. 
The public policy is to purchase from Canadian or British sources 
of supply as far as practicable as provided by an Order in Council 
dated March 14, 1933. Second hand or used aeronautic material is 
prohibited from importation. 

Aeronautical imports from the United Kingdom in 1931 were 
valued at $177,564, and in 1932 they amounted t~-'$32.429. Com­
parative figures covering imports from the United. States were $264,-
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918 and $197,744, respectively. American aeronautics exports to 
Canada during the first 10 months of 1933 amounted to $50,21 r, 
with $7,795 worth of engines. They included Aeronca, Stearman, 
Waco, Bellanca, Consolidated Fleets, and Sikorsky planes, with 
Cuttiss~Wright, Lycoming, Kinner and Pratt & Whitney engines. 

The number of licensed civil aircraft fell from 445 in 1932 to 
334 on September 30, 1933. Forty-six are privately owned. 

The number of airports licensed for the use of civil aircraft re­
mains almost unchanged at 83. Forty-eight intermediate landing 
fields are under development on the Canadian transcontinental air­
way, and 12 more are planned, The customs airports in September, 
1933, were: Fernie, British Columbia (Municipal airport) ; Fred­
ericton, New Brunswick (seaplanes only) ; Hamilton, Ontario; 
Lethbridge, Alberta; Montreal, Quebec (St. Hubert); Montreal, 
Quebec (Fairchild- seaplanes only); Moose Jaw, Saskatchewan; 
Regina, Saskatchewan; Toronto, Ontario (Barker Field); Van­
couver, British Columbia (Municipal airport); Vernon, British 
Columbia; Walkerville, Ontario; Winnipeg, Manitoba and Prince 
Rupert, British Columbia (Seaplanes only). The I ,200 miles of 
prepared airways remained dark because of economy. 

The number of licensed pilots increased to 795-366 private and 
429_ commercial - on September 30, 1933. The HmiiiJt:r of me­
chanics then stood at 387. All holders do not keep their licenses 
constantly in effect. 

All except 700 of the 3,8oo miles of scheduled air lines in 
Canada are operated by Ca.nadian Airways, Ltd. The Canadian 
Air Force again operated the Montreal-Rimouski mail service dur­
ing the summer of 1933. Flights were arranged according to the 
arrivals and departures of transatlantic vessels, effecting a saving 
of from one to three days in mail time. 

Chile 

Operations of the Chilean National Air Lines have been con­
fined to those north of Santiago since 1931. Flights are made twice 
a week in each direction and all important points as far north as 
Arica are served. The company has nine planes, including two tri­
engined transports. The Pan American-Grace Airways provides 
international service with stops at Arica, Antofagasta, Ovalle and 
Santiago with flights twice a week in each direction. The French 
company-Air France-continues its weekly mail service between 
Santiago, Buenos Aires and Europe. 

Most of the private flying is done by the members of the Aero 
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Club of Chile at Santiago. This club has 333 members, of whom 
2IO are pilots, with eight light planes, m ostly Waco machines. 

There are nine co111mercial and seven military airports and II 
landing fi elds . 

China 

Greater progress has been made in Chi nese aeronautics during 
the last two years than ever before. Most of the several hundred 
mili tary surplt1s. planes acquired from European nations after the 
Wo rld Vl/ru· were never flown. Activities were sporadic and t here 

CURTJSS HAWKS IN CHINA 

Fifty of the~e pursuit biplanes, with Wright Cyclone engines, were delivered to 
the Chinese Government in l933· They are reputed to be the fastest fight ing 

planes in Asia. 

was no coord ination or definite plan o [ development. T he National 
Government and several provincial governments undertook develop­
ment of the military air forces. Schools were started and emphasis 
placed on modern equipment. 

O perations of the Japanese air forces convi.nced the Govern­
ment of their value in defense. There was widespread dissatisfac­
tion because sufficient Chinese air forces could not be marshalled 
for the defense of Shanghai and other areas. The Chinese make 
f1rst class fight ing pilots when properly trained. 

A hundred competent pilots and as many mechanics were t..ra ined 
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in 193'3· Modern equipment is beitig supplied the units on active 
service. 

All aeronautical activities are under strict military or other gov­
er·nmental control. Most of the mil-itary school and other flying is 
dorte by clirect national authority but five e.r .six pro_vincial govern­
ments support and direct impprtant military schools and units, and 
provide landing fields. In addition to fJUblic funds devoted to air 
tQrce ctevelopment a national lottery is held ·quarterly. The first 
of these in the summer of 1933 netted about $750,000 for the air 
forces. Other funds ate collected in increasing amounts by societies 
and individuals. 
. Fifty modern Curtiss-Hawk single seat pursuit biplanes, with 
;oo horsepdwer Wright Cyclone engines and having a top speed of 
m6re than 200 miles an hour, were delivered to. the Chinese ai'r 
forces i·n 1933. A number of Curtiss~Wiight, Fleet and Waco 
training planes are in service at the. aviation schools. The <:;hines.e 
also ha:.ve .a number of Wasp-powered Stearm~ns and Vought Cor­
sair.s. 

The governments of Gn~at Britain, France, Italy and Germany 
ha.ve a:ssigned, air iltta<;hes to their embassies in China1 in efforts to 
divert from tpe American market Chinese purch.ases of aeronautical 
equipment. 

Landing fields number 125 to zoo or more. A recent count gave 
135 fields suitable for use. Japanese forces lately provided several 
others, and new fields are being prepared throughout the country. 
Most of these landing places are S.mall and poo:rly equipped. Petman­
enUmprovements are limited. Many old fields have b¢en abandoned 
and later culti~ated. Few airpprts have radio stations. There are 
no lighting facilities. The meteorological service is provided by 
commercial operators·. 

Tpe China National Aviation Corporation, 55 per cent owned 
by the Chinese Ministry of Communications and 45 per cent by 
the Pan American Airways System, now operates American equip­
ment from Shanghai to Hankow via Nan king, An king and ~iukiang ; 
Hankow to Chengtu via Chungking; Shanghai to Peiping, via 
Haichow, Tsitigtao and Tients1n, a total of 2,240 miles. Equipment 
included Wright Cycloile-powered Keystone amphibious and Whirl­
wind-powered Stinson monoplanes. An associated company, with 
American capital and management, the Pacific American Airways, 
started a Shanghai-Canton ~ervice in October, 1933. Stops are 
made at Wenchow, Foochow;, Amoy and Swatow, all c.oastal points. 
The distance is about 8go miles, 

The Eurasia A viatio_n Corporation, two-thirds owned by the 
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Ministry of Communications and one-third by the Deutsche Luft 
Hansa of Germany, was organized in 1930 to provide air services 
from Chinese centers along the Pacific coast and Europe by way 
of Russia. The company operates from Shanghai to Lanchow via 
Nanking, Loyang and Sian and Peiping to Loyang, 1,420 miles. 
Irregular flights are made from Lanchow to Urumtchi via Suchow 
and Rami. 

Colombia 

Modern planes were added to the Colombian military air forces 
in 1933, mostly Curtiss-Wright planes and engines. A new company 
entered the commercial air transportation field. Existing airports 
were improved and consfruction started on others. 

The Uraba, Medellin and Central Airways which started the 
Medellin-Turbo-.Cristobal service in 1932 continued in operation, 
and the "Scadta" company, beginning in September 1933, cooper­
ated by providing a connecting service to Bogota. A traveler may 
now fly from Bogota to Cristobal on Wednesdays or Sundays or in 
the reverse direction on Tuesdays and Fridays, in less than eight 
hours. The Colombian Air Service Company, which has operated 
a civil flying school at Bogota, entered the transportation field with 
a daily service from Bogota to Medellia, employing three planes 
and three pilots. 

A new contract has been signed by the Government and the 
"Scadta" company by which the latter may carry mail until 1942. 
The company sold some of its planes to the Government for military 
transportation purposes. It still has 14 planes, some with Ameri­
can engines. The company improved its -Barranquilla airport and 
prepared an airport for land and seaplanes at Palenquero near 
Dorado. 

A new airport has been completed at Cartago in the Department 
of Valle; another at Socorro, near Bucaramanga has been com­
pleted and work started on another at Cienaga, Landing fields 
have been prepared for military operations. 

Costa Rica 

The National Air Transportation Company started' several air 
services between the important centers in Costa Rica under author­
ity granted in 1932 and renewed in July, 1933, for a period of five 
years. Shortly after that renewal 'the company started a weekly 
service between San Jose and Port Limon to connect with mail 



AIRCRAFT YEAR BOOK 

steamers. Another local service is operated weekly over that route. 
The company's three planes, including one nine-passenger Fokker, 
are said to have been used to capacity much of the time. The Pan 
American Airways System's three-times-a~week service by way of 
San Jose is an outstanding feature of the transportation facilities. 

Cuba 

Practically all civil aeronautic activities during 1933 were con­
fined to the scheduled operations of the Cuban National Aviation 
Company and its affiliate, the Pan American Airways System, which 
provides several services connecting Cuba with all parts of both 
American continents and the \Vest Indies. The local company pro­
vides a daily service between Havana and Guantanamo via Cien­
fuegos, Santa Clara, Moron, Camaguey, .Manzanillo and Santiago 
de C~ba, almost the length of the island, and a daily service between 
Santiago de Cuba and Baracoa, via Antilla and Cayo Mambi. The 
company planned eventually to introduce ro-passenger planes cruising 
at 190 miles an hour and permitting travel between Havana and 
Santiago de Cuba in less than three hours, counting the five stops 
en route. New and faster equipment is being employed by the 
Pan American Airways which has steadily improved its schedules. 
The Cuban air force has a number of Curtiss-Hawk pursuit planes, 
and Waco, Fleet and Aeroncas for training. 

Czechoslovakia 

Czechoslovakia's aircraft manufacturing industry entered several 
foreign markets in 1933. The wide public interest in aeronautics, 
indicated by membership in aeronautic organizations of over 70,000 
in a population of about fifteen million, was heightened by such 
events as the flying day at Prague when rso,ooo persons paid to 
visit displays of new models of civil and military planes, and to 
see expert flying. 

There are three manufacturers of planes and three engine com­
panies. N onnal production capacity is estimated at 300 planes and 
8oo engines, but that can be trebled. The Government factory near 
Prague is producing modern military planes. The Avia Company, 
owned by the Skoda Works, produced civil and military types of 
planes and engines. The Aero Tovarna Letadeo produces a plane ~ 
with a two-cylinder, two-cycle engine. The Ceskomoravska Company 
is developing improved types of planes. The Walter Company is 
an important engine manufacturer. 
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There are 30 airports in Czechoslovakia; those at Prague, Brno 
and Bratislava are lighted and seven others are exclusively for mil­
itary use. Eight airports are owned by manufacturers, clubs or 
individuals. The Prague-Brno~Bratislava route, 188 miles, is 

' lighted by 17 beacons, each throwing two fingers of light and turn­
ing six times a minute, .a:nd visible 31 miles. The Czechoslovak 
section of the route used by the French service to Prague, 90 miles, 
has eight beacons. 

The Masaryk Aviation League with over 6o,ooo members is 
important among the several associations and clubs. It possesses 30 
airplanes and during the year the Zlin branch of the league was 
given a plant where it plans to build 100 planes. vVork was started 
on the first ten in June, 1933. It is intended to increase training work 
and to train 5,000 pilots during the next five years. Late in the year 
12 two-place training planes were ordered by the league from the 
Government airplane factory for delivery early in 1934· The plant at 
Zlin was also given five vValter Junior 120 horsepower engines for 
use in planes to be built there. The Ministry of Public Works 
planned to purchas~ eight training planes with available funds, to 
be distributed to clubs for training purposes. 

There were 100 licensed glider pilots and 72 gliders in May, 
1933. Civil planes numbered 141 OIL January 1, 1Y33· Of the 
planes 106 were of domestic design and manufacture; 20 were of 
foreign design and manufacture and 33 were employed in scheduled 
air transportation. The estimated number of active military pilots 
is 2,200 while an equal or greater number are said to be in train­
ing. Counting active, reserve and civil pilots estimates of the 
total run up to Io,ooo. Estimates of the total number of mili­
tary planes are from soo to 1,200, some of which are reported to be 
in ·reserve storage. 

The Czechoslovak State Air Line continued operating the Pragtte­
Brno-Bratislava-Uzhorod, Bratislava-Zagreb and Prague-Marienbad­
Carlsbad services, and added one to Susak, Yugoslavia, a summer 
resort on the Adriatic sea which was quite suc-cessful fu1ancially. 
Wright Whirlwind engines were used to power the tri-motored trans­
ports. Experimental flights over the Prague-Uzhorod-Bucharest 
route were made beginning in September, preliminary to the in­
auguration of a regular service. This followed an agreement between 
Czechoslovakia and Ruma~ia earlier in the year. · 

The Czechoslovak Air 'Transportation Company continued its 
Prague-Leipzig-Essen-Rotterdam-Amsterdam, lVfarienbad-Carlsbad­
Chemnitz-Leipzig and Vienna-Prague-Dresden-Berlin (in coopera­
tion with Austrian and German companies) services. A shoe manu-
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facturer at Zlin operated a scheduled service between Zlin and 
Prague. In addition to these lines extending 2,250 miles, there 
were Austrian, French, German and Polish services over Czecho­
slovakia. Both passenger and express traffic increased i~ 1933· 

The 1934 budget allocates to the Ministry of Public Works for 
civil aeronautics the equivalent of $1,138,674 (at the average ex­
change rate for 1933) compared with $1,427,774 for 1933· M"re 
than one-sixth of the appropriation will be for the State Air Lines. 
T he Aviation Fund, the voluntary collection of which has been suc­
cessful throughqut the country, will partly make up the reduction 
in the budget allowance. 

Denmark 

Denmark has about 90 military and naval planes, about the same 
number of military and naval air pilots, eight commercial and six 
private planes. The mail t raffic was nearly twice as great as in 
the year before due to the night mail service from Helsingfors to 
London and Paris, a part of which was operated by the Danish Air 
Transport Company. The accelerated increase. in traffic resulted in 
plans to continue the Copenhagen to Berlin and Hamburg services 
throughout the winter of 1933-34. That progress is made in a 
strongly competitive territory. There are three flights each way a 
day between Copenhagen and Paris and London. A total of 26 
planes land and depart from the Copenhagen airport every day. 
The Danish line increased passenger fares to equal second-class rail 
fares, a circumstance brought about by the railroads. 

The former policy of maintaining small armies has been revised 
to provide for more than double the military and naval air forces. 

Dominican Republic 

A passenger and mail service between Santo Domingo and Santi­
ago de los Caballeros was started February 20, 1933, by the Na­
tional Aviation Company, using two American planes. The daily 
flights of one hour are by way of La Vega and Moca. In June ~· 
daily route was started to the south- Santo Domingo, Bani, Azua, 
San Juan and Barahona. At the same time a third route was 
started, between Santo Domingo and El Seybo via San Pedro de 
Macoris and La Romana. The Pan American Airways System 
served S-anto Domingo and San Pedro de Macoris on its intercon­
tinental, three-times-a-week, service. 
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Ecuador 

The army in Ecuador has two military planes. The principal 
airports are at Guayaquil, Latacunga and Quito. The only commer­
cial activity is that of the Pan American-Grace Airways, Inc., which 
provides a twice-a-week service in each direction, north and south, 
via Salinas and Guayaquil. 

Egypt 

The Egyptian air forces received ten new planes in 1933· 
Scheduled air lines were started. Commercial activities are confined 
largely to a Egyptian-British company, Misr Airwork, Ltd., which 
operates a flying school, aerial service and a twice-a-day transport 
service between Cairo and Alexandria. Light British planes are 
used. In summer months the company also operates a weekly 
schedule from Alexandria to the coast resort at Mersa Matruh. 
Imperial Airways of Great Britain between London and Johannes­
burg and I ndia and other eastern points makes connections through 
Egypt. Tlie Dutch line also serves Cairo, and an arrangement has 
been made for the extension of an I talian air service from Tobruk 
on the Mediterranean coast to Alexandria. 

El Salvador 

Aeronautics is limited largely .to the activities of the Governmet•t 
air force which uses seven planes, three of which are Curtiss-vVright 
Ospreys, Wright Whirlwind powered, acquired in 1933. San 
Salvador is served by the Pan American Airways System and the 
Central American Air T ransportation Company. 

Estonia 

The principal aviation developments in Estonia during 1933 were 
of a promotional character. Commercial flying was carried on by 
three foreign companies. The Finnisg Air Transportation Com­
pany continued its Helsingfors-Tallinn daily service. The German­
Russian Air Transportation {€ompany served Tallinn on its -Berlin­
Leningrad service. The Pi:>lish Air Transportation Company oper" 
ated between Tallinn, Riga and Warsaw. Estonia gave no direct 
financial aid to any of these companies. The Estonian air defense 
force has 30 Brit ish planes. 

The Air and Gas Defense League is active, with headquarters 
at the Ministry of Communications at Tallinn and 3,000 members in 
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14 clubs. The lef,lgue plans to build five planes and three gliders for 
training members. Lectures have been given to several thousand 
boys on model airplane building. School teachers are to he given 
courses that they may assist boys in bujlding models. 

Finland 

Considerable attention is being given to modernizing Finland's 
air forces . There are over 100 military land ·and seaplanes of sev­
eral classes and types. Efforts are being made to t'nanufacture more 
of this equipment in Finland. Recent imports have included Curtiss­
vV right engines from the United States, smite British planes and 
motors, and planes from Czec.hosl<:>vakia. 

The Air Defense League and the Finnish Aviation Club, with 
branches in most. c,enters, are buildi11g UP. public interest in all forms 
of aeronautics. The Air Defense Leagve· arranged two courses of 
flying instr-uction during 1933, graduating thirt~en pilots. The Gov­
ernment granted S,6,ooo marks for the purpose. 

The subsidy voted for the Finnish Air Transportation Company 
in 1933 wa:s $40,920. That company continued its daily service to 
Tallinn, Estonia and its He1sing.fors-Abo-Stockhohn service, the lat­
ter in cooperation with the Swedish Air Transportation Company. 
The company coqperated in the night mail service from Helsingfors 
to western European points by way of Stockholm and Copenhagen 
fn;>m l\!lay 1. to September 30. Northern mail was delivered at 
London and Paris early on the first morning after pos_ting. Ameri­
can engines were introduced on one of the routes .. 

The company completed 10 years of operations on November 
1, 1933· In that time its planes have flown 1,162,oi8 miles and Gar­
ried 42,000 passengers, 283;644 r>ounds of mail and 744,802 pounds 
of express and baggage. In the first 10 months of 1933 the Finnish 
planes flew 128,oo8 i11iles arid carried 3,750 passengers, 27,558 
pounds of mail and S9,J:2I pounds of express. 

France p 
A .general "stock-taking" in French aeronautics dudng 1933 in­

eluded eontrov~rsies ab,out the Air Ministry, air transport and in­
ternational rivalries. The commercial air transportation companies 
were amalgamated into one, the Air France Company. The Air 
Ministry, organized in r928,. was not given a full legal status and 
it has not had uniform support. It was abolished in 1932. and its 
functions consolidated with those of the Ministries of Vvar and 
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Navy in a Ministry of Defense. By a broad reorganization of the 
Air Ministry, effected by a series of decrees in 1933, there was a 
move toward the consolidation of public aeronautic functions. Tech­
nical services and the National Meteorological Office, formerly in­
dependent, were brought into the Ministry which is divided into 
five directorates: general technical ; civil aviation; military air ma­
terial; military personnel; and fifth, budget, civilian personnel and 
accounts. At the same time the Central Committee for Flight 
Tests was created as an independent body. The technical director­
ate or bureau will deal with research work; it will control the weather 
bureau which must cooperate with others, including the civil avia­
tion bureau. The air material bureau will handle the production of 
equipment in series. A policy of the Ministry is to reduce the num­
ber of prototype planes to be developed by the technical bureatL 

A law regulating the status of commercial air transportation be­
came effective on June IS, 1933. It provides strict and full con­
trol of subsidized companies. Scheduled air services may be oper­
ated by the Government or by subsidized or non-subsidized com­
panies. Air mail contracts may be made between the Ministry of 
posts, telegraphs and telephones and subsidized or non-subsidized 
companies. Cash subsidies may not exceed 200,000,000 francs 
($7,840,000) a year and contracts providing for subsidies may not 
be made for longer than 15-year periods. They are subject to 
change at five-year intervals. and to renewal for not more than 
IS years, and they will be awarded on a competitive basis. Shares 
of operating companies must be registered and may not be trans­
ferred without permission of the Air Ministry. The by-laws of 
such companies must have Air Ministry approval and the Govern­
ment must be in possession of at least 2S per cent of the capital 
stock and have representation among the directors. 

The operating companies finally concluded an arrangement for 
their amalgamation into one, the Air France. An agreement be­
tween the air minister and the companies made on May 30, 1933, 
provided that the new company would be formed and all the old 
ones liquidat~d on or before September 1, 1933· The Government 
would subsidize the new company for a period of 15 years from 
June I, 1933. The changes would be made in compliance with the 
new law governing commercial air transportation. Details of the 
services to be operated (practically no changes from those already in 
operation being made) were included and it was stipulated that the 
total subsidy for the period June-December 1933 should not ex­
ceed 94,500,000 francs, that it should not exceed ISO,ooo,ooo francs 
for the year 1934 and that the maximum shall be reduced by 
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s,ooo,ooo francs for each of the next. three years. Beginning with 
the year 1936 the company will reimbur~e the Government one-half 
of the increase of commercial receipts of the preceding year as 
compared with the year 1934. 

Details of the services to be operated by Air France, as pre­
scribed by the agreement between the Air Ministry and the company 
are as follows: (Note that exact conversions have been made from 
kilometers to miles and from francs to dollars-the latte.r being at 
the rate of I franc to 3.92 cents which is the par rate and w.liich 
was the average rate o.f exchange in November, 1933, as measured 
by the gold dollar. The N9vember average, using the paper dollar, 
was I franc to 6.27 cents ; thus the total amount of subsidy for the 
year 1934 is $6,o68,16o, or, if measured by paper dollars, $9,705,-
900:) 

Ser1.1ice Subsidy 
Per ntile Per year 

flown 
(cents) (dollars) 

A Toulouse-Bareelona-Alicante-Malaga-
Tangier-Rabat,Casablanca. I ,146 miles. 

Round trip a day; 836158o miles a year 69,39 
A(a)Marseille,.Barc~lona. (Subsidy allowed only 

· for Marseille-Perpignan section-171 miles.) 
Round trip a day; 124,830 miles a year. 69.39 

B Casablanca-Agadir, Cap Juby-Villa Cisneros-
Port Etienne-St. Lou1s-Dakar-Natal-Recife­
Macei0-Bahia-Carav.elles-Victoria-Rio de 
J aneiro-Santos-Florian opolis-Porto Alegre­
Pelotas-Montevideo-Buenos. Aires-Mendosa.:. 
Santiago. 5A06 miles, excludil).g 2,07 I 

miles be~w~en Dak~r and Natal-covered 
by steamer. 

Round trip a week; 562,224 miles a year. (Plus 
104 voyages-215,384 miles by steamers.) ~ 

Casablanca-Dakar (184,184 miles; $162,671) 88.32 
Natal-Santiago (378,040 mi1es; $691,813) 183.00 
Dakar-Natal (by steamer) $5,880 per voyage. 
Total subsidy for entire service (discrepancy 

is unaccountable) 
C Marseille-Algiers. 499 miles 75,70 

Round trip a day; 364,270 miles a year. 
D Paris-Strasbourg-Prague-Vienna-Budapest-

Belg:rade-Bucharest. 1,395 111iles. 

86,240 

1.485,68o 
274.400 
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Round trip a day (except Sunday) Paris-Vienna 
Round trip a day {except Sunday) March to 
to September incl.; three round trips a 
week Oct.-Feb. Vienna-Bucharest; 
755,450· miles a yeat. 88.32 

E Prague-Warsaw. 329 miles. 
Three round trips a week ; 

98,700 miles a year. 6t).24 
F Bucharest-Istanbul. 321 miles 

Three round trips a week from May to 
August, inclusive; 3~,wo miles a year. 66.24 

G Belgrade-Sofia. 205 miles. 
Three round trips a week from April to 

September, inclusive; 30,750 miles a year. 94.63 
G(a)Sofia-Salotiiki. ISS miles 

Three round tr·ips a week from May to 
August, indusive; 15,500 miles a. year. 94.63 

H P~ris-Basel. 256 miles. 
Three round trips a week from May to 

October, inclusive; 38,400 miles a year. 66.24 
I Paris-Brussels-Antwerp-Rotterdam-

Amsterdam. '286 miles 
Round trip a day; 2o8,78o miles a year. 6,'3.08 

J Paris-Cologne-Berlin. 552 mile.s. 
Three round trips a week; 16s,6oo lPiles 
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1.41,1,20 

a year. 63.08 II3,680 
K Paris-Sarbruck-Frankfort-Leipzig-

Berlin. 628 miles. 
Three round trips a w.eek from M·ay to 

September, inclusive; 78,500 miles a year. · 93.o8· 54,88o 
L Brussels-Essen-Hamburg-Copenhagen-Malmo. 

so6 miles. 
Three round trips a week frotn May to 

September, inclusive; 63,250 miles a -year. 63.o8 43,120 
M Marseille-Bastia,..N aples-Corfu-Athens-

Castelrosso.-Beirout- (automobile service 
to Damascus-6o miles) Damascus-Bagdad­
Basra-Btishire-Lingeh-J ask-Gwadar 
Karachi-Jodhpur-Allahabad-Calcutta- . 
Akyab-Ran~oon~Bangkok-Saigon. 
7,636 miles. 

Round trip a week; 794,144 miles a .year. 176.63 1,528,8oo 
N Paris-London. 233 miles. 
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Two round trips a day (one on Sunday) 
October to April, inclusive ; thr:ee round 
trips a day (one on Sunday) May to 
September, inclusive; 375,504 miles a year. 47.31 239,I20 

0 Patis-Lyons-Marseille. 454 miles, 
Round trip a day; 331,420 miles a year. 50.47 r8o,320 

0 (a) Lyon.~-Cannes. z'i7 miles. 
Round trip a da:y; rs8,4 IO miles a year. 50-47 78.400 

O(b)Lyons-Geneva. 70 mites. 
Round tt:ip a di.ty; 51,100 miles a year. 50.47 23,520 

P Marseille-Ajacciq-Tunis. 621 miles. 
Round trip .a day; 453,330 miles a year. 94.63 427,280 

1_'he total h:ngth of these routes is 21,086 miles. The schedules 
c,all for 5.538,842 miles to be. flown in a year and for steamers to 
operate over 215,384 miles and automobiles 6,240 miles. The aver­
age subsidy payment is 98.52 cents a mile flown (this excludes the 
subsidy for ocean vessel service but in dudes the automobile service) 
with the fran·c converted a:t par or I franc equal to .3·92 cef1ts. It 
Is $r.5758 with the franc converted at 6.27 cents-the average ex-
change rate for paper dollars 1n November, 1933, . 

The amalgamation was effected l)etween June and August. Thus, 
in accordance with the agreement between the companies, Air Union, 
Ait Orient, International Air Navigation Company and General 
Air 1' ransport Company a.nd the Air Ministr-y, Air France is the 
present oper-ator of French commercial air servic.es. The eompany 
has a capital of 1-20,090,000 franq> $4,704,000, divided into 24o,ooo 
shares of soo francs, $ rg.6o each, representing the contributions of 
the· four compatHes. The Government receives 8o,ooo shares. The 
Aeropostale company could not take part in the change becal.tse it 
is iti process of liquidation. Its facilities are used by Air France 
.under lease • 

. The theory of the Government is that commercial air transport 
will be more efficiently operated ; that manufacturing companies will 
have much less influe~;~ce io commercial transport~tion and that the 
subsidy payments required will be considerably les~. while the 
lines will be more directly under Government con.troL The capital­
ization is less than before and equitable adjustments offer difficult 
problems. The Aeropostale. company had outstanding capital, in­
cluding bond~, greater than that of the Air France. lts current 
assets, including claims against the Government, have been repre­
sented as worth rzo,ooo,O(.lo francs. The cash subsidy is reduced 
.nearly one-fo1,1rth-fr:om an average of some. 196,ooo,ooo francs 
a year during recent years (about ,one-third of the appropriations 
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for civil aviation) to 15o,ooo,ooo francs for I934· It has been re­
ported that of this saving Io,ooo,ooo francs will be devoted, in 
1934, to the development of a new line from France through French 
colonies in Africa to Madagascar. This will remain a Governmental 
undertaking. 

In military and naval air forces there have been important de­
velopments. The creation of an independent air army was reported 
in April. Early in 1933 there were II2 army, 18 navy and 34 
colonial squadrons, as compared to a total of 144 two years ago. 
In 1933 the number of active planes was 1,850 compared with 1,500 
in 1931 ; the total number of military aircraft was about 4,500 which 
was 183 smaller than the number reported in 1931. Military air 
personnel is given at some 33,000 of which more than ro per cent 
are pilots. The Air Ministry is now modernizing air units and 
equipment. In addition to large orders announced in recent months 
others are. under consideration for the purpose of keeping the 
plants steadily in production. 

France has 27 active aircraft and I I active aircraft engine manu­
facturers. The latest estimate of normal maximum capacity is 
3,000 planes and 6,000 engines a year. Most of the production is 
after F rench designs and it is largely military in character. Public 
funds aid in the development of new designs, and numerous im­
provements· in both commercial and military aircraft were mad~ 
in 1933· An order, late in 1933, calls for an air mail plane with a 
69o horsepower engine and a high speed of 248 miles an hour, and 
a minimum cruising radius of 62r miles with a useful load of r,100 
pounds. Every effort is made to produce aircraft which can be 
purchased and operated by private flyers. There has been some 
change in regulations designed to increase this market without re­
laxing the safety requirements. 

France imports very little aeronautic equipment. Exports have 
decreased from $8,348,000 in value in x93o to $6,520,000 in 1931, 
about $3,000,000 in 1932 and to a smaller amount in 1933. The 
Air Minister and other high officials went on a tour of several Eu­
ropean countries in a number of the newer commercial planes in 
the summer, partly in the interest of export business. Efforts toward 
consolidating manufacturers have been continued with some effect. 

Some years ago a plan for the administration of airports by 
local chambers of commerce was presented but the change was 
made in only two instances, at Lyons and Bordeaux, the Air Min­
istry being in charge of the others. Recent legislation encourages 
the creation of private airports. 

France has 19 first class airports and 131 other airports and· 
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landing fields. Lighted airways number six and measure 1,68o 
miles. They extend from Paris to the English Channel ; Paris to 
the Belgian frontier on the route to Brussels; Paris-Strasbourg on 
the route to Prague; Faris-Marseille; Paris-Bordeaux i and Bordeaux­
Marseille. The lights are unevenly spaced at considerable distances 
with powerful lights placed where they can be mo.unted on high 
points. The lights are turned on only when requir:ed. 

The number of civii a.ircraft registered in France has reached 
some 1;6oo but the current register, starte.d in 1928, is a "·running" 
one ;md some. aircraft have been withdtawn from use, leaving a 
smaller actual number. About 750 planes .were reported pri­
vately owned in October, 1933, and 22.0 planes were in scheduled 
air services at one tiine during the year. The many flying clubs 
and s.chookremairi active and the number of Civilian pilots is growing 
steadily. The number or pilots' licenses issued duritig the last four 
years is 1.475 and the nun{ber of students, no.t including members 
of clubs, w~s I 57 on June JO, ·1933· 

By a decree dated. in September ther.e are two kinds of private · 
pilot licenses. A license of the first category does not allow the 
holder to carry pa:;sengers. To qualify for a license of the second 
·category, which permits passengers, one must have a record of 
t;864 miles of flying with at least eight landiilgs on as many dif­
f'erent airports, no· two of which are less than 12 miles apart. One~ 

third of this. flyit)g· l'na)' be teplaced by z.o hours of solo flight . Two 
Aights of at least jiQ. miles. with only one atop must be made, and 
·on ·separate. days. 

Germany 

During 1933 there was considerable reorg-anization and com~en­
tration of control of aviation ' in the German Government. An Air 
Ministry was formed. The manufacturing industry pr·ospered. 
Commercial air tr~nsportation made progress. Private, club and 
other activities increased. 

Aeronautics, 6nte a branch of the Ministry of Communications, 
is now under the Air Ministry headed by Captain Hermann Coering 
with Erhard Milch as Undersecretary of State for Aviation. Jhe 
Ministry is divided into five groups·: air transport and air law, 
technical, administrative, air sport and training and air protection. 
In addition there is an independent establishment styled Office for 
Flight Security, responsible to the' Air Minister. It does the testing 
work formerly done by the German Experimental Institute. for Avia­
tion. 

.. 
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T he air transpor t and air law burc:tu is divided into eight div­
isions: international law and intemal ional air agreements; ( ;erman 
air law. customs. passport, intemat ional trade, airports, a ir t raf­
fic and general ai r transportation; airship traffic and operations; the 
League of ::\ations and air disarmament; scheduled air transporta­
tion: air tra01c stati:-tics: publicity; and flight safety matters. The 
technical bureau is divided into three divisions. The first handles 

CERMAi-lY'S FOUR-ENGINED TRAKSPORT 

The J unkers G-38 introduced in air line service during 19JJ. 

research and inventions, technical and scientific matters and exhibi­
tions. T he second is concerned with improvements o( land planes 
and o E engines and the third with improvement of sc:lplnnes, pro­
pellers and instruments. Air defemc matters, handled by the fifth 
bureau. include the training of the pc0ple in means of defense against 
possible danger from hostile aircraft. 

The air police, radio and weather services and some others 
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formerly under control of the several States have been brought 
under the Air Ministry by a recent decree. 

The several aeronautic associations and clubs are more central­
ized, notably by the formation of the German Air Sport Associa­
tion in Mar.ch at the instance of the Air Ministry. The new asso­
ciation includes the National Socialistic Flying Corps, the Rhoen­
Rossitten organization (gliding and soaring) and the German Avia­
tion League; and an affiliate is the Aero Club of Germany. The 
new order follows others during the last few years and brings many 
thousands of members into close association. . 

The total National Government appropriations for civil aero-
:"nautics have averaged more than $ro,000,ooo for the last several 

years; indications are the amount is larger by about 75 per cent. 
Half of the ~ppropriations have been devoted to direct cash sub­
sidies in recent years. The amount for subsidies is larger by about 
one-fifth for 1933-34. 

There are three principal air transportation companies: the 
Deutsche Luft Hansa, which accounts for most of the services and 
most of the traffic ; the German Air Transportation Company and 
the German-Russian Air Transportation Company. The latter is 
owned by the Deutsche Luft Hansa and Russian interests. 

It operates the Berlin-Koer:igsberg-Moscow and Leningrad serv­
ices. Departure from Berlin is at 6:30 A. M. instead of 2 A. M. 
as before. The German Air Transportation Company has its ten 
services using 19 planes. There were few changes in the Deutsche 
Luft Hansa ~ervices . The summer schedules for 1933 included "53 
lines; 15 of which extended beyond the borders and were operated 
la-rgely in cooperation with other companies. In addition to these 
mixed (passenger, mail and express) schedules the company oper­
ated seven special mail and express services. The company served 
52 German and 31 foreign cities. Of special importance is the 
Berlin-Rotterdam-Amsterdam express service in which the large 
Junkers }1.1-52 planes are used, and by which the second Berlin­
London connection is made daily. The elapsed time between the 
two cities is five hours and 20 minutes. The total length of all 
German air services was about 23,000 miles in I933· 

There were two outstanding developments in German air trans­
port. For the first time the principal international and longer local 
services are being operated throughout the winter. F lying time 
was reduced on practically all services during the summer of 1933 
and it will soon be reduced considerably further by the introduc­
tion of new, larger and faster planes and by the more powerful 
engines in certain existing planes to increase speed 20 per cent. 
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Traffic figures from May I to August 31, 1933, as compared with 
the same season in 1932 show healthy growth. The mileage flown 
in mixed services increased 6.2 per cent to 2;849,990 miles ; the 
number of passengers increased from 45,055 to 56,583, 25.6 per 
cent, caused partly by fare reductions. Measured by passenger­
miles the traffic increased 34.1 per cent to IO,I53,017. Baggage 
increased from 90.7 to 94·3 metric tons, and freight t raffic increased 
12.4 per cent to 459·7 metric tons. The letter air mail volume in­
creased but that of newspapers decreased. The November traffic 
was 190 per cent greater than that of November 1932, because serv­
ices were continued instead of being suspended as heretofore. The 
seven mail and freight. services operated in part or wholly at night 
during the summer of 1933 were discontinued for the winter. These 
services are: Berlin-Hannover-Cologne-London; Cologne-Brussels­
Paris; Cologne-Frankfurt/Main; Cologne-Hannover-Malmo-Copen­
hagen ; Munich-Huernberg/Fuerth; Berlin-Vienna-Budapest-Bel­
grade-Sofia-Saloniki-Athens and Frankfurt/Main-Stuttgart. 

T he Deutsche LuftHansa owned and operated 152 planes during 
1933· 

It placed equipment orders worth two and one-half million dol-
lars dttring the summer of 1933, with supplemental orders later. An 
order for 12 tri-engined Junkers Ju 52'Jm planes was reported to 
have been filled and ar similar order was to be filled in 1934· This 
plane is expected to cruise at I 53 miles an hour (or at 165 with an 
American engine) and have a high speed of 177 miles an hour. 
This type of equipment will assist · the company to operate its 
planes an average of · 136 miles an hour in 1934 as compared with 
99·5 miles an hour in June, 1933. 

Germany's air transp.ort efforts in As.ia, in eonnection with At­
lanti.c steamers and across the south Atlantic were continued during 
the year. Experimental flights via Spain, the Azores, Bathurst, 
West Africa and the S. S. Westphalen in mid-Atlantic were carried 
out late in the year with a view to a fortnightly transatlantic service 
to work in conjunction with the airship service between Germany and 
Brazil. 

There is increased interest and activity in sport and training 
operations. Gliders with low-powered, light engines sufficiently 
strong to take off and light enough not to hinder gliding maneuvers 
are popular. A number of improvements to airports ·and a few 
new airports have been added partly because of this activity. 

Practically all kinds of aeronautical equipment are manufactured 
in Germany. At the beginning of 1933 there were two airship, 
fifteen airplane, .six sailplane and glider, seven airplane engine, 
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three tl'arachute, and many other manufacturers of parts, instru­
mentS") and supplies. The reorganization of the Junkers company 
and the settlement of its accounts with creditors was completed so 
that the organization is again on a going basis. The Henschel 
Flugzeugwerke Akt. Ges., manufacturer of aircraft was formed 
at Berlin with a capital of soo,ooo marks (about $124,000) in March. 
There is an effort to develop Diesel engines of which four types 
have been produced. A further step toward the production of an 
inexpensive light plane was made with the introduction of a single­
place plane to sell at about $925. It has a 20 horsepower geared 
engine operated at 3,500 revolutions per minute. Curtiss-Wright, 
Pratt & Whitney, Waco and other American aircraft products are 
·used 'in Germany. 

Great Britain 

The· general progress in British aviation during 1933 was great in 
the growth of scheduled air traffic and the extension of air services. 
Noteworthy advance was made in military activities and the im­
provement of flying equipment. 

The development !lf the British air forces as planned will result 
in increasing the number of squadrons. The plan contemplates ad­
ditional squadrons at home and in other parts of the em~ire. The 
Royai Air Force has more than 2,000 planes. About ten per cent 
of the 30,000 air force personnel are pilots. 

The program for modernizing the equipment in use was prac­
tically completed in 1933. In its study of American aircraft, the 
Air Ministry bought a Vought Corsair with Pratt and Whitney 
Wasp engines. Faster planes were introduced and training was 
continued with a view to being able to defend important centers, 
including London which is said to be the most vulnerable city on 
earth. Long range seaplanes and light and heavy bombers receive 
much attention. E ngland probably has the fastest fighting planes 
of all air powers; and her objective is for a 300 mile an hour 
fighter with full military equipment. Further control of civil avia­
tion was under official consideration during the year. A distinction 
between private aircraft and those used for aerial service may be 
made in a change of the regulations. Authorities believe that a 
private plane, known to be well maintained, should not necessarily 
be subject to annual major overhauls to maintain the certificate of 
airworthiness. Irregular and surprise inspections are planned to 
inspire the proper maintenance of private machines. Commercial 
aircraft inspections each quarter have been recommended. 
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Net est imates for aeronautics for the public budget for the year 
ending March 31, 1934, amount to £T7,426,ooo ($73·50!. 125) in­
cluding .£663.000 ($2,796,468) fo r civil aeronautics. 0 f the latter 
amount :£ L46.ooo ($6rs,813) is recoverable from British Govern­
ments in Africa on account o[ the Imperial Airways service (rom 
London to Johannesburg. The net total is thus $:2,r8o,6s5 which 
is an increase o [ i 17.000 ($7 1.703) over the preceding year. Addi­
tinnal stnns are used for the benefit of civil aeronautics in common 

THE GOOD SHIP "H ERACLES" 

Pa..<scngcrs boarding one of U1c Imperial Airways cross-channel planes at 
Croydon, London's airport. 

with other branchC's. T he amount allotted to subsidies for air serv­
ices is i548,ooo ($2,31 1.409) and to flying clubs 120,000 ($84-.358). 

Appropriations for new aircraft for the cw-rent fiscal year amount 
to i2.o84,00o ($8.790.104) and since this is a larger sum than was 
devoted to this item last year when r 3 squadrons were reequipped, it 
is believed that at least that number were to l>e ree<.juippcd during 
the current year. Other amounts have been voted to cover engines, 
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spare parts and rephicements. The 27 manufacturers of aircraft, 
nine engine companies and accessory firms thus have a large domes­
tic market, and they have received substantial orders. Export busi­
ness is reported to have been good. 

In 1932 the British aircraft exports were valued at $6,140,243· 
The manufacturing industry is said to be in good condition and 
paying profits. 

T he principal British air lines are those of Imperial Airways 
which operate the London-Paris; London-Paris-Basel-Zurich; Lon­
don-Brussels-Cologne ; London to India and London to South Africa 
services. The South African line may be extended by a coastal 
service from Durban to Mombasa. The Indian service was ex­
tended from Karachi to Calcutta in July, to Rangoon on October I 

and to Singapore late in December. The scheduled time between 
London and Singapore is 10 days. Beyond Karachi the service is 
by Indian and British interests combined; beyond Singapore the line 
will soon be extended to Australia under joint Australian and Brit­
ish control. In 1932 the company's planes flew 1,765,770 miles and 
carried 45,148 passengers, 311,525 pounds of mail and 1,312,740 
pounds of express and baggage. The 1933 traffic was much greater 
but final figures are not available. The company has 40 planes and 
employs so pilots and 1,300 other personnel. 

The number of "A" pilots at the beginning of 1933 was 2,397; 
"B" pilots, 369. There were g8r registered civil airplanes, includ­
ing 402 privately owned. There are 397 airports of which 35 are 
for public use. Four of these are Government owned, ten by munici­
palities, four by clubs apd 17 privately owned. The remaining 
362 are for private use and of these, 329 are privately owned and 
used for pleasure flights. Plans have been made for additional air­
ports to meet present and future needs. 

Greece 

The Greek Air Transportation Company using four Junkers. 
planes, in 1933 operated its Athens-Saloniki and Athens-Jannina 
lines, 460 miles. The country is served by Italian, British, Dutch, 
French, Yugoslav, German and Polish air lines. 

T here are few domestic civil aeronautic activiti~s other than the 
development of airports. T here are four airports for land planes, 
at Athens, Larissa, Jannina and Agrinion, seven for seaplanes, at 
Athens, Nea Pergamos, Phaeakion, Crete, Porto Rafti, and Saloniki, ( 
and one at Saloniki for both land and seaplanes. In addition there 
are nine emergency fields for land planes and 34 designated emer-
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gency landing places for seaplanes. There are no lighted airways 
and the limited lighting facilities at the airports are only for emer­
gency use. The single airplane factory, at Phaleron, is employed in 
repair work for military planes of which there are about I8o mostly 
of British and French manufacture. 

Guatemala 

The . Government possesses seven planes, four of which are old 
French types. Guatemala City has a good unlighted airport with 
a natural-surfaced runway 4,000 feet in length. During 1933 an 
airport was built at Puerto Barrios. There are 26 other airports 
and landing fields. The National Aviation Company using one 
single and four multi-engined planes, expanded operations so that 
its services now are : G;uatemala-Quezaltenango-Guatemala, daily; 
Guatemala-M azatenango-Retalhuleu-Coatepeque-Guatemala, daily ; 
Guatemala-Rabinal-CoMn-Salama-Guatemala, three times a week; 
Guatemala-Flores, weekly and Guatemala-Puerto Barrios, weekly. 
A contract was signed between the National Government and the 
Empresa Servicios de Guatemala, Inc. and it was expected this line 
would be started late in the year. Guatemala City is served by the 
Pan American Airways System between Brownsville and Panama. 
Puerto Barrios is on that company's route between Miami and 
Panama, the junction point being at San Salvador. The company 
in 1933 introduced a local service between Guatemala City and Tela, 
Honduras, via F lores and Puerto Barrios. 

Haiti 

Port au Prince, Haiti, is served by the Pan American Airways 
System with schedules three times a week each· way. There are 
no local aeronautic activities of importance. The airport at Port 
au Prince which measures I,200 by 2,100 feet has been improved 
particularly in the matter of surfacing. Other airports, suitable 
for small planes, are at Cape Haitien, Gonaives and Port de Paix 
and, on the island of La Gonaive, J eremie and Hinche. 

Honduras 

The ratification of the Pan American Convention on Commercial 
Aviation was approved by the National Congress in January, 1933. 
Considerable work was done toward the improvement of airports. 
There are fi rst-class airports at San Lorenzo and Tela; 51 others 
are in regular use at:~d 12 more are under construction. Three 
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military planes have been purchased for the station at Tegucigalpa. 
One plane is used by a business organization. One plane is oper­
ated exclusively for taxi service, based at San Pedro Sula; the 
local commercial operators also offer taxi services. 

Fourteen planes, including four tri-engined, are operated in 
local services employing 12 pilots. The Government has an air 
mail contract with the Transportes Aeros Centro Amcricanos which 
maintains a twice-a-week service between San Salvador and Guate­
mala and another between San Salvador and Managua, Nicaragua. 
Ordinary mail is carried within Honduras and between that country 
and El Salvador and Nicaragua without a surcharge. The "Taca", 
The Empresa Dean and Morgan Airlines run daily services between 
Tegucigalpa and San Pedro Sula, Tela and La Ceiba on the north 
coast. There are regular twice-a-week services to most of the air­
ports in the western part of Honduras, to most of the airports 
in eastern towns and three-times-a-week between T egucigalpa and 
San Lorenzo. San Lorenzo is a stopping point of the Pah Ameri­
can Airways System between San Salvador, El Salvador and 
Managua, Nicaragua. That company in 1933 started a weekly 
service from Tela to Guatemala City. 

Hungary 

The principal aeronautic activity is that of the Hungarian Air 
Transportation Company which uses 15 planes, ten pilots, five pilot 
mechanics and five radio operators. Its routes are between Budapest 
and Vienna, Budapest and Belgrade, Budapest and Pees and Kapos­
var and .Budapest to Venice via Klagenfurt. The planes flew 378,279 
miles in 1932 and carried 6,439 passengers, 86,528 pounds of letter 
mail, 86,795 pounds of newspapers, 16,729 pounds of parcel post 
and 224,503 pounds of baggage and goods. The 1933 traffic is re­
ported to be larger. The company's subsidy is said to be equivalent 
to· $44,500 a year. Hungary is also served by Dutch, French and 
German companies. 

Taxi services are offered by the Hungarian Air Transportation 
Company. There are 15 privately owned airplanes, I I by the Sport 
Flying Association of the Joseph Technical College at Budapest 
where some 70 new pilots are trained annually. The only customs 
airport is that at Budapest known as Matyasfold. There are eight 
landing fields. The Active Hungarian Aerial Association is inter­
esting the people in aeronautics. The country is not permitted to 
maintain military air forces. 
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Iraq 

Bagdad's new airport was opened by the late King Feisal oil 
April s. 1933. 

The Governtnerit has shown ·much interest in aeronautics. Eight 
new British planes in 1933 brought the military air stt~ngth to 2'2 
planes. A local company· was organized to o~rate taxi and eventu­
a'lly regular services in Iraq and to n~arby countrie.s. The Deutsche 
Luft Han~a was granted permission to. operate scheduled services 
but the comp;:\ny failed to obtain favorable action in Persia. and rto 
definite plans have been announced. Bagdad is served by the planes 
of the Royal Dutch Air Lines, Air France and Imperial Airways, 
all of which have weekly services tonnecfing the city and points 
East with Europe~ 

India 

The outstanding aviatiott event in Im}ia during 1933 wa_s the 
success.ful flight ovet Mount Everest, the higl::test known p.oint on 
earth, nearly seven mile.s. abeve se~ level. The principal civil air 
activities are those p£ the ten flying .clubs under. the guiding. influ­
ence of the Aero Club of India. and Burma, Ltd. The moving 
force towar-d the development .of aeronautics ·flows from these clubs 
with some 2,090 members, ·about 40 planes and valuable4 anding 
ground facilities. Public funds are devoted to th'ese clubs ~m:i the 
improvement of ground facilities, _ There are abOut 400• civi'I pilots 
and IOO civil planes, one-third cff them privately-owned. 

-The we~kly.- . -Karachi ... Ahmedabad-Boinbay:-Bellary:-Madras air 
mail servic<e;. o~rated by '{ata Sons, is, to be extended<.to Colombo, 
Ceylon, in 193'4. ·. ,!fhe. KaraGhi;D~lhi weekly ; s-ervice, fi;'rst operated 
by tne Indiani State Air-ways in cooperatie.ri with. Imperial Airways 
and later by the .Delhi· .Flying· Club, . was ;suspended· when ;t· new 
servfce was extended from Kar.~cni a~·ross India. The. Indian Na­
tion~I Airways. st.ar.ted ·;t daily s€r'vice·,.fr.t>m ~alcutta to. Dace~ ;.and 
a twice-a-weekJ service. frorri . Calcutta . .to Rangoon: . Th!s~ cQmpany 
is .affiliateG .with the .Indian 'Eianscontinerltal Airways; . .Ltd.,·whkh 
was formed to operate' ·tlie· section of bnperial :air service~ ~between 
Ka-rachi and Siti.gapcire. · · The capital · w.as subscribed 5 I · per cent 
by lt11p'erial Airw~ys, 25 per cent by the Indian Natiorial Airways 
(which'· is fiJ develop feeder services ·in India), and 24 per cent by 
the' G6vernment of India.. A majority of the board .o.f directors will 
be Indians at:Id part of the operating. personnel will. be Indians, some 
of whom are in training. The Indian Governme_nt will not grant 
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a subsidy for the Indian section ;· it will come from the British Gov­
ernment and amount to £4o,ooo ($I86,s88) for each of the first 
two years, .fJO,OOO ($139,941) for each of the next two years and 
.£20,000 ($93,294) each for the fifth and sixth years. It will be 
divided equally between the two companies which are expected to 
pool their income and operating expenses and divide profits accord­
ing to stock ownership. The weekly service, using .British planes, 
was extended from Karachi to Calcutta via Jodhpur, Delhi, Cawn­
pore, Allahabad in July, 1933, to Rangoon via Akyab, Sandoway 
and Bassein in October and to Singapore in December. 

The Dutch Airlines and the Air France (formerly Air Orient) 
line continue their weekly flights across India to the Far East. 

Irish Free State 

A Cork-Dublin-Belfast-Glasgow-Manchester scheduled service 
was planned and flights were made late in the summer to test the 
landing facilities and the conditions to be met in regular operation. 
Interest in developing good airports and in connecting the country 
with others by air was maintaine<;l, particularly in those centers 
which would benefit most dir.ectly. The idea of transferring ocean 
mails between aircraft and vessels at Irish ports with a view to 
saving much time for mails between continental points and the 
United States is given much consideration. 

Italy 

Italian bombing squadrons could make a non-stop round trip 
flight to Paris with full loads. The long coast lines of Italy favor 
the use of seaplanes, and the Royal Air Force of Italy dominates 
the Mediterranean. It has more than 2,000 combat planes. Most 
civil aeronautic activities are involved in the development and pro­
duction of equipment and in scheduled air transportation. There 
are 6o planes owned privately. Additional private and sport flying 
is done in planes of the 86 flying clubs, and flight training is car­
ried on by six schools. The clubs belong to the Royal Aero Club 
of Italy. 

Premier Mussolini recently made himself Air Minister and Gen­
eral Pellegrini was appointed Director of Civil Aviation. General 
Valle is Under Secretary for Air. An unusual regulation became ef­
fective during the year. The Air Ministry fixed the maximum life 
of civil flying equipment. For all engines the maximu'!l use before 
retirement was set at 2,000 hours. The limit for land planes was 
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fixed at 3,500 hours; and for seaplanes 3,500 hours if Of metal con­
struction, and r,soo l1ours if other than all-metal construction. In 
exceptional cases and after rigid inspection these maxima may be 
increased by ten per cent. 

Another Government rule is that where possible, all equipment 
for military units, commercial air se.rvices and subsidized d~bs and 
schools must be of domestic design and manufacture. The Avio 
Linee is usi'ng Wright Whirlwind 330 horsepower engines in tri-
motl)red transport planes. on their route over the Alps. · 

There are I4 manufacturers of aircraft. Four others build en­
gines alone. Importation of aeronautical equipment has been re­
duced to a small quantity while exports have reached considerable 
proportions. 

Seven air lines maintain schedules between pojnts in Italy, her 
colonies and nearby countries. Italian lines extend nQtthward to 
Vienna and B-erlin; eastward to Istanbul, Rhodes and Alexandria, 
Egyr>t; !)outhward to Tripoli, ~irte, Bengasi ~nd Tobruk; an<l west­
ward to Algiers, Cartag.ena, Barcelona, and Mar.seille. The total 
length of Italian lines was nearly I I,ooo miles in I9:t3· The flying per­
sonnel number I02 pilots, 49 mechanic-s and 42 radio operators. 
There are no night schedules or lighted airways. 

Some military airports are equipped for ·night operations. There 
are 14 customs airports in Italy and five in the colonies, for land 
planes; and 14 and four :respectively, for seaplanes. There are r I 
other civil airports in Italy and one in a colony for land planes and 
six in Italy for seaplanes. There are also seven designated poiilts, 
without facilities, for s~aplanes to lan<:l. Landings at other than 
thes.e airports and places, except in emet'gency are prohibiteg. A 
new airport at Milan soon will replace the present small fiei<;l. This 
will be 7,8oo by 5,8oo feet, the largest airport in Europe. 

Japan 

Japan is small in area; the centers of population are near each 
other, fhe surface is largely mountainous and paddy field rice is 
grown on much of the levd areas. The Government is trying to 
overcome these handicaps to flying. The growing popularity of 
aeronautics has. been stimulated by military air activities. More 
than 100 planes, in addition to other equipment, have been pre­
sented to the Government by societks and htdividuals. There is 
much interest in adequate air defense. for all cities. Most air ac­
tivities are of a military or naval character. Pra~ttcall;y aJl civil 
aviation is in connection with air transportation and flying schools. 
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and is controlled by the Aeronautics Bureau, Dep~rtment of Com­
munications. Ground facilities are largely !Tlilitary. The military 
and naval air forces have gained rapidly ·in n~merical stFength in 
recent years. The Japanese are trying to build all their own equip­
ment. 

There ate about 400 civilian a;irplane pilots and about 17,ooo 
qfficer{>· and men we;re in the nav:J-1 and military air forces in 1933, 
In 1933, Japan h~cd in her military an9 naval servic.e about r,soo 
combat planes, 759 ori active status, the others in reserve. 

Airway beacons are installed on t he Tokyo-Fukuoka route, 3II 
miles. Ten aviation ta(lio stations .and five aviation meteorological 
stations are !is.ted. 

There are nine comn1ercial manufacturers of airplanes, engines; 
p.atts and ac<!esS'ories. Two other companies build airships and bal­
loons. Normal artnu.al capacity is estimated at I,('.OO planes, with 
max.imtim capacity twice that numb.er. Most of the planes ann en..: 
gines a;re of foreign design, a few are of local desigq. Some are 
altered foreign types. On JanU(!.r.y I, 1934. the Japanese aircraft 
factories were operating with two labor shifts, the pro!iuction be­
ing largely military eguipment. 

The Japan Air Tr:a.nsport Company carries passengers, mail and 
ex;press b.etween Tokyo alld Dairen via Osaka, Fukuoka, Utusan 
and Heijo, 1-,2$9 miles. Between Toky:o and Osaka, 264 miles, 
·flights ftre ma,de twice a day,. and the rest of the route is covered 
9nc~ d~ily. The eompany started a nightly Tokyo-Osaka mail 
and ~press servict'l in November, 1933· There is also a three­
times-a-week Tokyo-Shimazu s<;:hedule via Shimoda, 16r miles. The 
J!lpan Air Transport Research Studio maintains a daily Osaka­
Matsuyama schedule, r8o miles. The Asahi Periodkal Navigation 
Compa-ny maintains a three-times-a-week service between Tokyo and 
Niigata, 263 miles. During the fiscal year ending March, 1933, 
planes in scheduled air transport flew r ,219,59I tniles and carried 
I"I,4IS passengers, 215,707 pounds of mail and 143,006 pounds of 
express. The Japanese are using a large number of Wright Whirl­
wind eogines in their transt?ort planes. Their latest high speed 
tr~nspol:t is also an American product, a General Aviation low ·wing 
monoplane with the latest Series F Wright 700 horsepower Cydo~e 
engine. They _als.o have a number ·Of Pratt .-and, Whitney Wasp­
powered Vought Cor-Sairs, several Waco planes and Kellett auto­
giros. 

The. Minis~ry df Communi~tions is report~d to have a ten-year 
plan for ex:f~nding air transport. Cash subsidies to air transporta~ 
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The Inter-Island Airways Wasp-powt:rcd Sikor~ky over Windward. Molokai. 

tion for the year ending March, 1934, amount to 2,1 ro,ooo yen, 
$648,6!4. 

From Dairen northward in :vr anchuria there are 2.8oo miles of 
Japanese miJitary air routes in operation, nine routes in all, using 
..J.O planes. 

L atvia 

l alvian acronnutics is limi ted largely to the m ilitary a ir force 
which has about 6o planes of several European types. most o [ which 
are old. Riga is served by the German-Russian Air Transportation 
Company and the Poljsh Air Transportation Company. Swedish 
and "Russian interests a rc planning to establish a line from Stock­
holm to ~'Ioscow via Riga. 
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Lithuania 

Practically all aeronautics is military and some new equipment has 
been added in the last several months. There are about 75 military 
planes. The only commercial Aying is done by the German-Russian 
A1r Transportation Company which serves Kaunas. W hen the 
company's concession was extended another year from May 1, 1933, 
the Government agreed to erect a meteorological station at the 
Kaunas airport. 

The Lithuanian Aero Club has 14,000 members and is doing 
a great deal to promote aeronautics. The club, which owns a few 
training planes, plans to purchase a new two-passenger plane abroad. 
The club flying school turned out its third class in 1933 ; of the six 
new pilots two were women. 

Mexico 

The Mexican Government in 1933 bought modern military equip­
ment. Training planes were added to the military air forces. The 
organization of the second air regiment was completed. It was 
equipped with 31 planes built from American plans in the military 
factory at Mexico City and powered with engines from the United 
States. Aid ·to transport operators is granted by the remission of 
taxes on fuel for aircraft used in commP.rcj::~.l service. Payments 
are made for the carriage of mail and increasing attention is given 
to ground facilities. There are about 150 civil aircraft, nearly one-
third of which are in scheduled services. . 

There are 212 registered airports and landing fields. The most 
important is the large, lighted airport at Mexico City. A system 
has been worked out for marking each airport. On some promin­
ent building in each city and town having an airport in its vicinity 
there will be large markers including letters and figures indicating 
the class, ownership, the State in which located, the size, altitude, 
services available and direction from the marker of the airport or 
landing field. Thus a flyer can determine from a brief marker the 
details he may need without difficulty. Improvements in airports 
are rapid and new landing facilities are bcing added. 

The lines of the Mexican Aviation Company (associated with 
the Pan American Airways System) operate from Brownsville to 
Mexico City via Tampico, from Tampico to Vera Cruz and Merida, 
and from Mexico City to Vera Cruz and to Guatemala City and 
San Salvador. Another associated company, the Compafiia Aero­
vias Centrales operates from Ciudad Juarez (El Paso) to Mexico 
City via Chihuahua, Parral, Torreon, Durango and Leon. and from 
Nogales to Mexico City via Hermosillo, C. 9)bregon, Navajoa, Los 
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Mochis, Culiacan, Mazatlan, Durango and Leon. Three new Ameri­
can nine-passenger planes with a high cruising speed were acquired 
late in 1933. Rutas Aereas Occidentales Guadelajara, another com­
pany, operates a three-times-a-week service between Guadelajara and 
Puerto Vallarta via Ayutla and Masciate, rss miles. Other short 
line services are maintained in regions not well served by surface 
transportation. About 4,600 miles of new routes in Mexico will 
be opened as conditions warrant. 

Foreign flyers have been invited to visit Mexico and the formal­
ities have been so s implified that one may go to a Ivlexican consulate 
and arrange a trip without difficulty. The customs airports in Mexico 
are: Matamoros, Tamaulipas; Nuevo Laredo, Tamaulipas ; Piedras 
Negras, Clahuila; Ciudad J uarez, Chihuahua ; Nogales, Sonora ; 
Mexicali, Baja California; Tijuana, ·Baja California; San Miguel de 
Cozumel, Campeche; Progreso, Yucatan and Mariscal on the 
Guatemalan border. 

Netherland India 

The Royal Dutch Airlines continues to link the colony with 
Amsterdam by its nine-day weekly service, and the traffic has gradu­
ally increased. The local routes operated by the Royal Dutch In­
dian Airlines have been curtailed to some extent because of light 
traffic. The Batavia-Bandoeng service makes two flights each way 
a day. The Batavia-Soerabaja line is daily. Weekly· flights are 
made between Batavia and Alor Star, via Medan. The length of 
all routes is r ,8oo miles. 

The contract between the company and the Colonial Government 
was renewed for a period of three years with the annual subsidy 
reduced to 700,000 florins, $4I9;I6o. The proposed extensions of 
the Royal Dutch Airlines and the .British Imperial Airways by way 
of Netherland India to Australia have excited much local interest. 

The Colonial air forces have a number of Curtiss-Hawk pursuit 
planes, with Curtiss Conqueror 650 horsepower engines. 

Netherlands 

·Holland proves that a nation small in area can be great in the 
air. Most of the non-military activities are carried on by one com­
pany, the Royal· Dutch Air Navigation Company for Netherlands 
and Colonies, in brief the K. L. M., a leader among European air 
lines. It operates the longest air sef\'ice in the world. T hat is be­
tween the Netherlands and Netherland India, some 9,000 miles. 
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T his long intercontinental service is said to need but little subsidy 
and it is reported that most of the mail guaranteed and paid for by 
the post office is actually carried, so popular has the service become 
among the many thousands of correspondents in the mother coun­
try and her colonies. Recent discussion has involved the carriage of 
mails alone over the long route by faster planes in three and one-half 
days. Another project contemplates Zeppelin service over the same 
route. 

On January 1, 1934, the K. L. M. had in service 34 transports, 
many powered with American engines. Wright Cyclones and Pratt 
and Whitney Hornets powered several of the Fokker VIII twin­
motored transports, Pratt and \1\Thitney \Vasps powered eight Fok­
ker XII tri-engined ships, and six XVIII tri-engined planes carried 
Wright Whirlwinds, as will the new super-speed transport plane of 
Pander and Zonen built for fast mail service between Holland and 
the Dutch East Indies. One type of transport brought out late 
in 1933 is the F XXII with four American engines in the wings, 
to seat 21 passengers in European service or ten in reclining chairs 
on the East Indian route. K. L. M. employs 34 pilots, 20 radio 
operators · and 527 other personnel. 

Four manufacturers build airplanes. They turned out about 
55 in 1933! Imports of instruments and parts from the United 
States-are increasing. 

Tlie K.c.M. in 1933 started ·two new lines, one from Amsterdam 
to Berlin via: Han·nover and the other frot:n Amsterdam to Groningen. 
The company's traffic for the first eight months of 1933 showed 
large increases over that of 1932. The planes during the eight 
months flew I,6Is,ooo miles, including the service to East India, 
and carried 28,88o passengers ( 538 in East Indian service), 230,85o 
pounds of mail (20,850 in Indian service), and 2,012,800 pounds 
of express (62,8oo in Indian service). 

New Zealand 

New Zealand's ten flying clubs, all receiving aid from the Gov­
ernment, flew their planes privately 253,100 miles during the twelve 
months ending October 1933· About 142,000 miles were flown in 
aerial service operations. There are 30 lkens,ed airports for use 
by dub and 'p.rivate planes. Durit:tg the last year I I 3 private pilots' 
licenses were ·i.ssued, making a present total of 274. There are 68 
civil aircraft of which six ar:e. us.ed by the four com(l'lercial oper­
ators. :Sixteen . are. privately own.ed: All aviation is controlled by 
the Defens~D.epartmeilt wh'ich 'has 12 military planes: 
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New Zealand will grant £s,ooo, $24,333, a year subsidy for the 
London-Australia air line to be in operation in 1934· Although 
mail must be carried between New Zealand and Australia by water 
the saving in time between New Zealand and Europe warrants the 
subsidy. A project for a New Zealand line, sponsored by Sir 
Charles Kingsford-Smith, contemplates a four -times-a-week serv­
ice between Auckland and Dunedin, via New Plymouth, Welling­
ton, and Christchurch, 900. miles, in an elapsed time of eight hours. 
Another schedule twice a week would be from Auckland to Nelson 
on the east coast, via Hamilton, Rotorua, Gisborne, Napier Cl'nd 
Wellington. Four planes would be used. 

Norway 

Norway's military and naval air forces carry on practically all 
aeronautic activities with 40 naval, 75 military aircraft and about 
40 training and other planes. The Norwegian Air Transportation 
Company, with the Deutsche Luft H ansa and with the support of 
the National Government and the City of Oslo, has maintained sum­
mer services from Oslo to Copenhagen and German centers for 
several years. Plans have been made by a large shipping company 
to take over the air transportation, put in more capital and increase 
operations. 

A large airport for land and seaplanes at Oslo to cost $8oo,ooo 
has been projected. The city in 1934 plans to provide some of the 
required funds for immediate work. Funds for that and two other 
airports were to be appropriated by the National Government. 

Nicaragua 

The Central American Air T ransportation Company, known 
locally as Transportes Aereos Centroamericanos or, shortly, "Taca," 
obtained authority to operate scheduled services and special flights be­
tween any airport in Nicaragua and between points in Nicaragua 
and other Central American countries. There is a regular service 
between points in Nicaragua and Honduras, Salvador and .Guatemala. 
In July, 1933, authority was granted by contract to the air lines of 
Nicaragua to operate scheduled services between Managua and other 
citles having airports, particularly those on the Atlantic Coast and 
in the northern departments. A tri-engined plane has been used 
extensively between Managua and Bluefields. T he Lineas Aereas 
Nacionales Empresa Venditti ("Lanev") operates between Managua, 
Corinto, Bluefields, Jinotega, Esteli, Ocotal and other points. Man-
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agua is efficiently served by the Pan American Airways System. 
There is a scarcity of surface . facilities in Nicaragua and the 

Government favors any responsible project for air transport. Oper­
ators are favored witb a number of landing fields developed by 
the United States Marine Corps although there is difficulty in keep­
ing them free from plant life: 

Panama 

Panatna is .an important "~ross-roads" for aircraft as well as 
ocean vessel!). The schedules on three routes to the United States, 
across. the northem part of So11th Amer:ica, a~1d down the west coast 
of South America on the Pan American Airways System and the 
Pan American-Grace Airways, and the Uraba, Medellin and Cen­
tral Airways service between Cristobal and Medellin, Colombia, 
are maintained regularly and traffic is growing rapidly. A local 
service, the length of the Panatila Canal, is provided, by the Isthmia.n 
Atrways, Inc., with three flights each way a day, itsing eight-pas­
senger seaplanes, The Aerovias N acionales was organized in 19:33 
and. a twice-a-week schedule started between Panama City an<.l 
David for: passengers, mail and express. There ;1re 12 civil planes 
in Panama, including a light training plane owned by the Panama 
Aero Club. A number of the club'~ members are pilots. 

The Isthmian Airways uses the h~rbors at ·Balboa and the Folks 
River at Crist,obal. Paitilla Point, in the suburbs or Panama City, is 
used by Pan American Airways planes. Military facilities are used 
by civil planes ·at several points; The hilly terrain and rapid gtowth 
of tropica:l vegetation provide problems in maintaining adequate 
landing fields. 

Paraguay 

In 1933 the Governn1ent of Paraguay recognized the great need 
for an air line connecting A$ttncion, the capital, wit.h Bueno? Aires. 
Military planes have been purchased, and the air force is undergoing 
actjve training. 

Persia 

The se:vemllocal lines between important centers in Persia which 
were maintained by the German Junkers Company for five years 
were suspended on March 25, 1932. Negotiations failed to restore 
t~ servi~es at _the end of · 1933. . The B~itish Imperial .Airways 
changed tts Indtan route to the southern s1de of the Perstan Gulf 
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but the French and Dutch lines to the Far East continue flying 
over Persian territory, making stops at Bushire, Lingeh and Jask. 

Ten British training planes and 30 fighting planes were pur­
chased in Great Britain for the Persian air forces. Forty Ameri­
can engines and metal propellers were bought for military planes. 

Peru 

During 1933 the Peruvian Government bought a number of 
Curtiss-Wright military airplanes powered with the Wright Cyclone 
engine. Commercial planes were taken over for military duty and 
the service of the Faucett Aviation Company was disrupted. It 
resumed on July I, 1933. The company's planes carried 81 tons 
of cargo for the Government during a short period. The Naval 
Air Line was of great importance to the military forces because 
it provided the only means of transportation except pack trains over 
a considerable section of the country. The Faucett Aviation Com­
pany was authorized by law to continue its scheduled services for 
ten years from June 4, 1933· The Pan American-Grace Airways 
was awarded a concession to operate its schedules for ten years, be­
ginning March z8, 1933. 

Philippine Islands 

Aviation received impetus in 1933 by the Govenunent's tenta­
tive plan for development of an air section in the Constabulary, 
more airports and other ground facilities, additional air lines, and 
a survey flight ·Of Pan American Airways' representatives projecting 
a twice-a-week schedule between Manila and Shanghai. 

The public program, as planned, provides. 1,26z,s68 pesetas, 
$631,284, during the next three years for the development of the 
Constabulary unit, 12 intermediate landing fields on established air 
routes, improvement of the Manila airport and six new provincial 
airports. 

The Philippine Aerial Taxi Company, using six American planes, 
operates regularly between Manila and Baguio and Manila and 
Rosario, 239 miles. The lloilo-Negros Air Express Company oper­
ates twice a day between Iloilo and Bacolod and between Iloilo and 
La Carlota, three times a week between Iloilo and Manila, twice a 
week between Manila and Bacolod, via Iloilo, and weekly between 
Manila and Cebu, via Iloilo, between Iloilo and Zamboango, via 
Cebu, and between Iloilo and Fabrica, a total of about 775 miles. 
Manila has an aerial taxi service. During the first seven months 

f' 
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of 1933 the Philippine liiies flew 18o.,68v miles and carried 10,948 
pass"engers. . 

There are nine licensed pilots and 29 licensed airplane and en­
gine mechanics and welders. The operating companies have their 
own flying schools. Ground school instruction is offered by the 
Philippine School of Aviation and the Philippine Military Academy 
at Manila. Thene is no manufactur'ing. A dozen planes are regis­
tered, two privately owned. 

The two airports owned by the Government at Baguio and Cebu, 
nihe privately owned Pirports, and ten military and naval fields 
which are open to civil plahes, encourage all form's of flying. 

Poland 

GeographiCal and political facto-rs add to the importan.ee of 
Polan<,! 'in aviation. ·Between Germany on the we,st, Russia on the 
·east, the Baltic countries to the ·north ancl several. eastern Eurot~ean 
countries'"to the south, and with level terrain, Poland is a nattJral 
and strate.gic.ally important flying center. A military air foree,, said 
to be made up of 9·,:200 officers and men with 1,300 pilots and 1,000 

modern planes, makes the nation. a power to be considered in: any. 
future war. 

Interest centers in rhilitary aviation and all aeronautical activ­
ities are centered in the. air force. Ther.e are one Government and 
three commercial manufacturers of aircraft a11d tfu;ee airtraft en­
gine plants. Many planes ;tre built tp foreign design under license 
b~t p.rize-winning planes of Polish 4esign have been produce,.d. The 
1932 Eur()pean Air Challenge (:olnpetiti'on {or light planes was WOIJ 

by a Polish plane bpilt ~t the s]lops of the Warsaw Fqlyteclu;Ii<; 
School of Engineering. Ninety engines of the British Bristol 
Jupiter type were to be built during the year by the Skoda \V()rks 
at 'Warsaw. 'fwo hundred engines of an American type were pro­
duced by that plant recently and negotiations started for building 
another American type ·Of · engine there. Instruments and other 
acce~sories are imported, but the national policy favors · domestic 
production. Poland s'olq planes to Rumania in 1933· 

The Glider Constr~ctioi1 Wa.rks at Warsaw and the Aero-Asso­
ciation ·of students of the Lwow Polytechnic Institute build gliders 
of which there were 77 in Poland in 193"3· Tl1ere were more ·than 
300 glider pilo.ts. 

There are more tha.n zoo licensed civil pilots in Poland.. Of 
the 129 civil planes, ·early in the year, 50 belonged to the flying 
clubs. The academic dubs at Krakow; Lwow, Poznan, Warsaw 
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and Wilno are associated with the Flying Qub of the Republic of 
Poland. The National Air Defense League with several hundred 
thousand members maintains a civil pilots' school at Radom. The 
Association of Polish Flyers in Poznan and the Lublin Aviation Club 
are active. There are three technical research institutes. The 
"V eritas" Bureau has technical control of civil aircraft; and the 
Association of Polish Aeronautical Industries operates from War­
saw. 

There are 25 public and four private airports. Six military 
airports are closed to civil planes. All airports are lighted and 
fully equipped. Radio stations of the Ministry of Communications 
operate at the principal airports. Direction finding equipment is 
planned for the 'Warsaw, Katowice, Krakow, Lwow, Poznan, 
Torum and Wilno airports. The meteorological service is provided 
by the Government Institute of Meteorology and Hydrogr aphy, con­
trolled by the Ministry of Communications in cooperation with the 
chief military meteorological station. There are 38 first-class 
synoptic stations, 42 second-class meteorological and 72 observa­
tion stations. The \Varsaw-Danzig, Warsaw-Poznan, and \Varsaw­
Lwow routes, over 500 miles, are lighted at intervals .of 35 miles. 

Schedules are maintained by the Polish Air Transportation Com­
pany which is publicly owm:u <pl_g ~managed. The routes connect­
ing Warsaw with other Polish cities and with Vienna, Danzig, Riga 
and Tallinn and Bucharest, Sofia and Saloniki measure more than 
3,000 miles in length compared with 2,300 h1iles last year. T hirty 
planes are used, including several tri-engined, ten-passeriger trans­
ports powered with Wright Whirlwind engines. 

Portug~l 

T he Aero Club has trained 12 civil pilotS~ . 
The Portuguese army air ser'lice has 99 planes and the navy air 

service 24. Imports for the military . ser.v.ices, numbered 18 planes 
in 1932 and 19 in 1933, including five F leet .l\llodel ro seaplanes for 
the Navy. · Twelve planes were built ip 1932 and 17 in 1933 at 
the military airplane factory near Lisbon. These planes were of 
Erench and 'Britisn design. E ngine production after British de­
signs numbere9 25 in ~932 · and ·17 in 1933. 

Rumania 

Practically all aeronautics in Rumania is tnilitary in character, 
and control of 'civ~, activities has reverted to the military authorities. 
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There are ab0ut I so military planes in active service. The people 
feel the need of sufficient .air power to defend the country on short 
notice. The military planes actually available. total about 500. 
There. are approximately 500 pilots, about one-third of them civ­
ilians. 

The Royal Rumanian Air Club has most of the outstanding 
personalities in its membership of 65o. That club and the Ru­
manian Association for Air Propaganda assist flying schools which 
turn out pilots capable of using light planes. These pilots can go 
to the. Government school for futther training. 

Aircraft are produced largely in the three local factories, For­
eign designs are followed in most ii1st~nces and some equipment is 
ptitchased abroad, principally in France, Great Britain and Ger­
many. 

A govertm1ental organization op.erates commercial air lines over 
two routes, 700 mil~s,. during the .s.ummer months.. Four Junker~ 
six-passenger planes, one Junkers tri-engined teo-pass.enger and 
three A via six-passenger plane!\ are t;Jsed. The Ai.r France and the 
Polish Air Transportation Company also maintain schedules link­
ing Rumania with other countries. 

Siam 

The Siamese Aerial Transport Company operates a twice-a-week 
service in northeastern Siam over a distance of about 385 miles us­
ing four light British planes. This company was formed in 1931 
to take' over the commercial services maintained by the army air 
force since 1922. The Government controls a majority of the 
stock The· mail contract with the Gover-nment is on the kilogr;lm­
kilometer b~sjs, and is equivalent to 20 cents per pound per 100 

.miles. Plans for extension of the company's service to Hanoi, 
French Indo China, and possibly up into China were to be carried 
out in 1934· For the fiscal year ended March 1933 the company 
·carried 50 passengers, 26,251 pounds of mail and 5,499 pounds of 
express. The. planes flew 71,612 miles, There were no accidents, 
with few interruptions in service. 

Manufacture of aircraft is relatively extensive and under mili­
tary control. A number of engines and a few military airplanes are 
imported. 

Siam is served by the Royal Dutch Airlines,· .British Imperial 
Airways and the Air France, each of which mainta..ins weekly serv­
ice to the East and to Europe. Air mail time between Jiiam and 
the United States over a recent seven months period averaged less 
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th~m 20 days compared with an average of 36 days for ocean mail. 

Spain 

Control of all aeronautics is centered in the National Govern­
ment of Spain, but partial autonomy was arranged for Cataluiia late 
in 1933. The Direction-General of Aeronautics under control of 
the Council of Ministers was created early in the year to assume the 
functions formerly exercised by the Direction-General of Civil 
Aeronautics, the Bureau of Military Aviation, the Bureau of Naval 
Aeronautics and the National Meteorological Service. The Supe.: 
rior Council of Aeronautics including the President of the Council 
of Ministers, the Chief of the Major Central Staff of the army, the 
Chief of the Major Staff of the navy, the Undersecretary of Com­
munications, the Director-General of Aeronautics and a secretary was 
organized during 1933· Air force plans contemplate a Spanish Air 
Armada, the Air Corps of Aerial Defense and the Air Corps for 
Coo'peration with the army and navy. There will be an air tactical 
school. A general aeronautics school to train military, naval and 
civil personnel has been opened. 

The Spanish Air Mail Line continued the daily, except Sunday, 
schedules between B;m:elona, Madrid, and Seville, 57 I miles. Dur­
ing the first nine months of 1933, in these services, the ten planes 
flew 254,600 miles and carried 3,600 passengers, 126,544 pounds of 
mail and printed matter, 90,022 pounds of baggage and 33,550 
pounds of express. Traffic was slightly less than for the similar 
period in 1932 when the services were operated on Sundays. 

The L.A.P.E. operating from Central Europe down the west 
coast of Africa is using Ford planes powered with Wright Whirl­
wind engines. 

A weekly schedule between Seville, Larache, Agadir, Cape Juby, 
and Gando, Canary Islands, was started in November by the Span­
ish Air Mail Line, using three three-engined planes. Subsidy pay­
ments for this line equal $1-40 a mile. French, German and Italian 
lines link Spain with other countries. 

An airship base at Seville has been authurized by the Ministry 
of Public Works. A mooring mast, 185 feet high, a hydrogen gas 
plant and tanks, pipes and other equipment necessary to the handling 
of airships, with an adequate hangar, are being established. German 
engineers are employed on construction. These facilities are for 
use at presen~ by German airships operating between Europe and 
South America. 



AIRCRAFT· YEAR BOOK 

The. Government ha.s provided ab9ut 70 airports most of which 
are open to civil plane·s, 

The Spanish Aeronautical Federation is composed of regional 
federations which are made up· of the widely scattered flying, glider 
and other clubs. There are six glider clubs at Madrid alone. The 
Federation receives and distributes to the member associations a 
subsidy from the National Government. 

Construction of aeronautical equipment in Spain, using foreign 
designs where necessary, with Spanish capital and labor, is .a fixe9 
policy. The army shops at Madrid and the naval aircraft plant at 
Barcelona repair all type.s of flying equipment and build some planes. 
In addition there are three com111ercial airplane and two .engine manu­
facturers. These are relatively large companies and their several 
pi~,mts are s.cattered widely. Private pu,rchasers of sm~U Spanish­
made planes an.d gHders J:eceive cash subsidy payments from the 
Government. 

Straits Settlements and Malaya 

Aeronaut.k activities in this section are confined mostly to two 
flying clubs, the. Royal Air Force which has an important ba.s.e at 
Singapore, and the weekly services of the British Imperial Air­
ways ~t'ld the Royal Dutch Airlines which serve Alor Star and Singa­
pore. There an~ about 6o licensed pilots two of whom own light 
airplanes. The Kuala Lampur and the Singapore flying clubs 
each have three training planes. The Kuala Lampur dub re­
ceives Government aid to the e,xtent of $14,000 annually; the Singa­
pore club, distinguished because it uses seaplanes exclusively, re­
ceived $3fJ.,200 on its formation in '1'928 and since then an annual 
sum of $II;400: Its planes ma:y be used in the ~ampaign agains~ 
smuggling following rect nt highly successful flights for that pur­
pose: 

A large airport is under construction at SingaQOre, 70 acres have 
been reclaimed .from a ne;nby swampy area. The British Impe:rial 
Airways \vas to extend 1ts service to Aust.ralia in T934· The Royal 
Dutch Airlines uses the military base at Seletai on the northeast 
c0ast ·of the ·island, · 20 miles from Singapore. ~dib ahd other 
facilities are in use. ·The meteorological service of_{Malaya provides 
weather data. 

Sweden 

In Sweden during 1933 the .. Royal Air Force1 which' is both ·mili-
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tary and naval, had 200 planes, three-fourths in active se.rvice. Its 
training planes are powered with Wright W hirlwind engines. 

The Swedish Air Transportation Company operated its Stock­
holm-Abo-H elsingfors schedules in cooperation with the Finnish 
Air Transportation Company and during more months of the year 
than ever before. The Swedish company, in cooperation with the 
Royal Dutch Airlines, continued the "Scandinavian Air Express" 
between .Malmo and Paris and London, the Swedish planes going 
as far as Amsterdam. The company operated a section of the 
night air mail service between Helsingfors, Stockholm, Malmo, Copen­
hagen, Hamburg, Amsterdam, Rotterdam and London and Paris 
from May to September. A new line between Stockholm and the 
summer resort at Visby, Gotland, was operated by the company in 
July and August, and it w,as planned to extend it to Riga, there to 
connect with a Russian line fr.om Moscow. A 21-passenger plane 
for delivery to the Swedish company early in 1934 was to be pow­
ered , with four American engines. A high speed American mail 
plane was to be delivered to the company early in 1934· Sweden 
has five' airplane and engine factories. One is working on a new 
"turbine plane." The others build largely after Swedish and Ger­
man designs, while the engine factory uses British designs. There 
are two promotional societies-the Swedish Air League with 1,200 
members and the Royal Aero Club of Sweden with 6uo mt:mbers 
and branches at Gothenburg and Malmo. The Stockholm Flying 
Club has 6o members. 

One of several airports under way is that at Molndal, four miles 
f rom Gothenburg. The· program of providing emergency landing 
fields between Stockholm and Malmo and between Malmo, Gothen­
burg and Oslo, Norway, was advanced and tests with lighting 
equipment for these routes were made in 1933. 

Switzerland 

Scheduled air traffic in Switzerland showed further development 
in 1933. There were 85 civil planes and 220 pilots. There are six 
customs airports of entry. The first-class airports are those at 
Basel, ~eneva and Zurich. Second-class airports are at Berne, 
Lausamie and St. Gall. Those at Biel and La Chaux-de-Fonds are 
considered third-dass. There is considerable sight-seeing and aerial 
service at all ajrports. · 

~ir passenger traffic increased 14-4 per cent over 1932 during 
the Sttmmer season of 1933, May I to October 31. Mail traffic in­
creased 23.7 per cent and baggage and freight traffic 5.2 per cent. 
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The ~'Swissair"' company operated a new se.rvice between Zurich, 
Basel and Frankfurt. That company employs the fa~test aircraft 
in commercial use in Europe, and additional fast planes were pur~ 
chased in the United States with a view to maintaining a leading 
place. It i~ now using 330 horsepower Wright Whirlwind en~ 
.gines in its fleet of tri-motored transports and Wright Cyclones in its 
American high speed Lockheeds, A General Aviation GA-43 and 
a Curtiss-Wright Condor, both 'Wright Cyclone-powered; will be 
delivered in 1934. 

Switzerland, because of her central location and small area, is 
in a strongly competitive positio11 requiring resourcefulness and go:od 
management, in air transport, a fm::J which is apparent in the suc­
cess. of "Swissair." 

Tur.kcy 

Much new equipment wa~ acquired by the Turkish air forces 
in 193'3· The monthly lotteries of the Aviation League continue to 
assist in providing. pla.nes and training. A flying club has been or­
ganized at Istanbul. 

The ,Office of the Undersecretary for Sea and Air Affairs in 
the .Ministry of Economy was created by law on• May 31, 1933, and 
th·is• office will regulate dvil aviation. Approximately $120,000 was 
¥oted for the expenses of the·office during the year ending May 31; 
I934· About $Io.Q,boo will be spent to pr.omote civil aviation under 
ether budget items. 

The .Turkish commercj~l air service between Istanbul and 
Ankara, via Eskisehir., goo miles, with flights 0n Mondays, _Wednes'­
days and Saturdays, was st;J,rted on May 27, 1933· By a law effec­
tiv.e on May 27, a special. organization:.tfivil in character and a leg~l 
entity, was set up in the Ministry of National Defense and called 
the Administration for the State Exploitation of Air Routes. Oper­
ations are on a commercial basis. The Curtiss-Wright six-passenger, 
twin-engined Whirlwind-powered Kingbirds 'are in service. The 
passenger fare is equal to rail and Pullman fares. The Administra­
tion insures each passenger fpt IO,ooo Turkish pounds. 

Istanbul is served by French and Italian companie$. 
In addition to the airports at Istanbul open to civil planes, Bayuk­

dere for seaplanes and Yesilkoy for land planes, there are others at 
Ankara ~nd Eskisehir; with 14 emergency fields on the airways. 

The Turkish Government airplane factory at K~yseri, operating 
under the supervision of Curtiss-Wright personnel, completed six 
Curtiss Fledgling training planes equipped with Wright Whirl-
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wind engines. T he same factory at the end of 1933 was constructing 
six Curtiss Hawk pursuit planes with \ 1Vright Cyclone 700 horse­
power engines and having a top speed in excess of 200 miles an 
hour. The motors arc American-built and the planes are constructed 
with materials from America. These planes will augment the 2-+ 
Curtiss Hawks powered by vVright Cyclones and six Curtiss Fledgl­
ings powered by Wright \i\Thirlwind engines shipped to Turkey dur­
ing the last 18 months. 

U. S. S. R.-Russia 

Operation and control of all Hussian civil aviation center 111 

AMERICAN PLANE FOR SWITZERLAND 

General Aviation's CA-4.3 low wing, all-mclal transport, with Wrif:hl Cyclone 
engine, over New York beiore delivery to the Swiss Air Lines. 

the Chief Administration of CiYil Ae-onautics. which is attached to 
the Soviet of Peoples Commissars. T he t\dministration has organ­
ized manufacturing and operating trusts to handle phases of aero­
nautic activities. The trusts operate as far as possible li ke com-
mercial undertakings. · 

Civil aviation is regarded as a military reserve. All organiza­
tions are closely linked with the military air forces, and their activ­
ities are in support of air force development. It is repo1ied that 
about one-third of the public funds are spent for land, sea and air 

.. 
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forces, and that the air forces are considered of the greatest import­
ance to the defense of the vast areas in Russia. The civil aero­
nautics budget for 1932 amounted to 89,745,000 rubles (nominally 
$46,5oo,ooo) of which nearly one-half was for the purchase and 
development of equipment, one-fi fth for schools and research and 
about one-eighth for airports and ground organization. That was 
exclusive of special sums for associated activities and the aid of the 
Osoaviakhim or Society for Air and Chemical Defense. This so­
ciety is a powerful aid for the Chief Administration for Civil Aero­
nautics as well as the ·military air forces. The Osoaviakhim, with 
over 6,000,000 members, publicizes aeronautics and collects funds 
for research work, the construction of large numbers of all kinds 
of aircraft and kindred purposes. Periodicals contain voluminous 
material on the importance of air defense and the development of 
civil aeronautics. That activity, together with educational and 
trainipg work, is said tp have made Russia the most air-minded of 
all nations. Late in 1933 a committee was organized to cooperate 
in the development and construction of airships, and several mil­
lion rubles were collected for the purpose. 

The number of active pilots in 1933 was 5,400. Total military 
air personnel was reported at 33,000. These figures compare with 
2,000 active and 350 reserve pilots and total aviation personnel of 
26,6oo in 1931. The Administration is assisted in its training of 
aviation personnel by the Osoaviakhim and by the Society of 
Friends of the Radio which trains radio operators for civil avia­
tion. There are 35 flight training centers. The Osoaviakhim has 
a number of schools and clubs where it provides instruction. A 
number of institutions give engineering and other technical courses. 

The Aviation Engineering Academy, the Central Hydroaero­
dynamic Institute and the Engine Research Institute are important 
among the several research institutions. They are well equipped, 
and a number of improved processes and materials have been re­
ported. 

The number of planes in scheduled air transportation service is 
about 500. The latest dependable information places the number 
of military planes at 2,700, . exclusive of training, compared with 
1,500 in 1931. 

In two years to January I, 1934, the number of important air­
plane factories had increased from r6 to .2o, and annual produc­
tion from 700 to between two and tnree thousand planes. .Planes of 
all types from small trainers to five-engined 38-passenger transports 
are produced. One plant reports a production of 2,000 engines a 
year. An important factory near Moscow, employing 14,000 per-
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sons in three 8-hour shifts, seven days a week, turns out about 6oo 
planes a year. These are three-engincd, 300 horsepower, se,·en 
cylinder radial. nine-passenger planes, twin-engincd bombers and 
twin-engincd observation planes. There are facil ities for the pro­
duction of a thousand gliders annually. T he fi rst semi-rigid air­
ship of R ussian design and construction was tested early in 1933. 

Every eiTort is made to design and produce all aeronautical equip­
ment in Russia. A few foreign planes, principally German and 
Ttalian, arc used in air transport. Several German Diesel engines 
have been imported. Bnt importations arc relatively small. Every 
factory car r ies on research and e..xperimcntal work. T here is much 
pride expressed in progress in working out new and improved de­
signs, in the development of improved metals, in lhe successful usc 
of electric welding, in the accomplishments in building air and 

ENGLA ro 13UYS A VOUGHT 
This Wasp-powered Vought Corsair wilh Hamilton controllable pitch propeller 

was conslructed on order from lbe British Air Ministry. 

water-cooled engines of all needed capacities and in the successful 
prompt introduction of changes and improvements during manu­
facture. 

There were 170 airports and 700 landing fields on January 1, 

193-+· l\lany of the airports have radio stations. About 3.700 miles 
of airways arc reported to have lighting facilities. There is much 
local cri ticism of airport and other ground facilities. 

Sched uled ai1· transport operations extend across Russia, east to 
wcsl. to the south and to the. southeast. Omitting duplications, they 
number about 35 and measure 20. q8 miles. including the services 
between l\Ioscow and Leningrad and Berlin, r,695 miles. operated 
by the German-Russian A ir Tramportatioo Company. Russian 
ANT -9's, tri-motored transports, powered with Wright Whirlwind 
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engines, were used on that route. Schedules vary according to 
season, flights being more frequent in summer months but progress 
is being made in increasing winter operations. Occasional flights 
are made on additional routes and efforts are being made to extend 
service into the northern regions. The Moscow-Irkutsk line, 2,924 
miles, and the Irkutsk-Vladivostok line, 2,156 miles, represent 
magnificent pioneering achievements. 

Union of South Africa 

The Union of South Africa is linked with Great Britain and 
other parts of the British Empire by Imperial Airways which in 
1932 extended its weekly service into the Union. The Union Air­
ways has built up a lucrative daily passenger and freight business 
between Durban and Johannesburg, and it has an air mail contract 
cov.ering this service as well as between Durban and Cape Town, 
via: East London and Port Elizabeth. The South-West Africa 
Airways operates a weekly mail and passenger service between 
Windhoek, S. W. Africa, and Kimberley where connections are 
made with Imperial Airways. 

Official statements that air services would be operated by the 
railroads or in close operation with them were made in 1933. Some 
late changes have tended toward control by public railroad officials 
and it is expected that all forms of transportation will ultimately be 
centrally controlled. The flying clubs which have been of great 
importance will continue to offer taxi and miscellaneous flying 
services. 

Steps have been taken to improve the air force and it is re­
ported that a factory soon will be provided for the manufacture of 
aircraft using ·British engines and designs, with the latter modified 
to meet local conditidns. Airports have been improved in· many in­
stances and this work is under way throughout the Union. Several 
new airports and landing fields were built during 1933. 

Uruguay 

The Government of Uruguay in 1933 planned to ~ontinue the 
construction of a na¥al and commercial airport on the Isla Libertad 
in the Montevideo harbor and purchase additional planes for the 
military flying school, but funds were not available. French equip­
ment for the school was secured during the year. A more simplified 
procedure for the clearance of commercial planes was decreed on 
April 27, 1933. The Pan American-Grace Airways, the Pan Amer-
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ican Airways System and the Air France continued their scheduled 
services respectively, providing three flights a week to the United 
States and one a week to France. 

Venezuela 

A F rench air tine company recently sold its Venezuela conces­
sion to a local company, Linea Acro110:;tal Venezolaua, which con­
tinues the use o£ personnel and equipment and has purchased three 

INTERIOR OF THE Bi.'RD COl\TDOR 

Working quarters of the explorers as they fly over the Antarctic waste:;. 

new planes of the same lype. The Pan American Airways service, 
with flights twice a week, maintains schedules along the coast with 
stops at ~laracaibo, Cumarebo, where a new airport has been com­
pleted; La Guaira, Maturin and Caripito. The Government is re­
ported to have purchased three additional French planes,· increasing 
its air Aeet to q machines. One other plane is used by an oil 
company. There are no private or commercial ta.-xi or miscel­
laneous flying activities. Most of the military flying is centered 
about the military aviation school at Maracay. 
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Yugoslavia 

Yugoslavia's aeronautic activities arc centered m military forces 
with about 700 pilots and a like number of planes. The Yugoslav 
H.oyal Aero Club has 17 1J rancl1cs, each o{ which may have subsidiary 
organizations. Mosl of the Oight training is in military schools. 
The national policy is for domestic production of a ll equipment. 
The four factories (one o f them state-owned ) are considered cap­
able of producing 250 planes a year from one Yugoslav and sev­
eral French designs. The plants which manufacture British. French 
and Czechoslovak types of engines can produce some .ns units 
annually. Tbere a rc about 25 civil planes, a third used in scheduled 
air transport operations. 

The Yugoslav Air Transportation Company, because of reduced 
subsidies, has cut schedules since 1930 and of late has cooperated 
closely with the Air l'rancc organization. The company purcl1ased 
supplies and planes, and establ ished a good repair shop. It has a 
concession for the sale o( fuel and oil and for repair work to civil 
planes at Yugoslav airports. ln 1933 the company operated services 
over the Belgrade-Skoplje-Saloniki. Belgrade-Zagreb-Gratz-Vienna. 
Zagreb-Ljubljana and 7.agreb-Susak routes. a total of 945 miles. In 
1932 the company's planes fl ew 1 50,026 miles and carried 1.507 
pa~~cngers . ..J. . ..J.89 pounds of mail and 86,065 pounds of express and 
baggage. 

~TING STRUCTURE OF BOEING TRANSPORT 

The duralumin ribs of the all -metal planes in service on United Air Lines. 



CHAPTER XVII 

MANUFACTURING AND ENGINEERING 

Technical Development-Trends in 1934- Airplane Manufacturers 

Engine· Manufacturets-Accessory Manufacturers. 

F ASTER and more comfortable airplanes, more powerful en­
gines and more efficient propellers, with vastly improved navi­
gational instruments and other accessories, characterized the 

technical branches of aviation in 1933, and pointed the way to still 
greater development during the next 12 months. 

Speeds of .200 miles an hour, formerly limited to military ma­
chines or special racers, became a feature of regular transport planes 
in the United States, represented by several models produced by as 
many manufacturers. The German single-engined Heinkel-70 was 
the fastest and probably the year's only commercial product doing 
more than 18o mites an hour in all Europe. 

In the United States the low-wing, all-metal monoplane cruis­
ing at upward of 190 miles an hour with from 12 to 14 passengers 
and cargo became an actuality; while in other countries the techni­
cians had not been able to combine speed with passenger accomoda­
tions, as evidenced by the presence in the United States at the end 
of the year of foreign aeronautical agents either buying the Ameri­
can machines or negotiating for the rights to manufacture. 

Meanwhile the engineering staffs in American aircraft plants 
derived additional satisfaction from the fact that their new military 
planes under the most rigid test conditions were making the world's 
highest speeds, type for type. 

On January I, 1934, the trend in Europe was toward commercial 
planes cruising at 250 miles an hour and fighting machines doing 
300 miles an hour at normally high altitudes under practical serv.ice 
conditions. That was their objective. In the United States leading 
engineers agreed that such performances are possible with the 
present technical knowledge, provided there is a continuous program 
of development over a period of from three to five ye-ars. It was 
admitted that the liberal funds devoted to long-term military direc­
tives by the Governments of Great ·Britain, France, Italy, Japan 
and Russia, and even Germany, might cqnceivably place the United 
States at a serious disadvantage within two. or three years, if 
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similar programs were not undertaken by the American Govern­
ment. 

In the United States the development of commercial aircraft 
still remained wholly a matter of individual initiative and private 
enterprise; and the fact that transport planes were in the ascendancy 
as compared to private-owner and light plane types, may be at­
tributed solely to the orders, aggregating about eight million dollars 
in value, which the air lines placed with the manufacturers in 1933· 

Internally braced cantilever monoplane design featured all the 
new transports, with the exception of the Curtiss-Wright Condor 
in the United States and the Boulton & Paul in Europe, both bi­
planes. 

Conversely, the private airplanes brought out in the United States 
were largely biplanes or externally braced high wing monoplanes, 
while in Europe they followed the trend in transport development, 
being predominantly low-wing cantilever monoplanes. 

Refinement in design, with streamlining of a high degree, was 
responsible for much of the increased speed. Stressed skin wings, 
retractable landing gears, controllable propellers and high lift de­
vices either enhanced the speed or otherwise contributed to efficiency 
of operations. Wing flaps-air brakes-slots and wing to fuselage 
fillets showed promising development at the end of the year. Con­
trol surface tabs became almost standard equipment on all fast planes. 
They were used to help balance the control surfaces or as trimming 
sur-faces, which being controllable from the cockpit, could be em­
ployed in deflecting the ordinary surface to change the trim of the 
plane or, in combination, for both balance and trimming. As trim­
ming surfaces the tabs eliminated the stabilizer adjustment. The use 
of fillets to eliminate flutter at high speeds showed considerable 
promise at the end of the year. Flaps to reduce landing speeds and 
serve virtually as air brakes were employed effectively, although ad­
mittedly in the initial stages of development. They were receiving 
more attention than ever because of the problems attending their 
use experimentally. Various types of flaps reduced landing speed 
and steepened the angle of glide, but at the same time presented a 
problem of maintaining lateral control in the new landing speeds. 

Notable increase in the rated power of radial air-cooled en­
gines was brought about by improved cooling, better cylinder fin 
heads and intercylinder air deflectors, improved cowling design and 
baffling of cylinders. The power increase ·in water-cooled engines, 
as represented by the Curtiss Conqueror, was developed by ground 
boosting through ramming scopes or intakes on the installations, 
the use of stellited face· va1ves and similar refinements. Increased 
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power for approximately the same engine weight was an impor tant 
coutrihution of the year. 

I n his successful efforts to improve hi~ product the engine manu­
facturer was able to spcci f y and obtain a definite minimum anti­
knock o r octane va lue for fuel lo be used in each case; and that 
permitted h igher compression ratios and supercharging pressures. 
Yet there was evidence thal tbe limit in power as compared to 
weight had not been reached. At U1e air races, for example. some 
engines were boosted to cleYclop nearly so per cent more than their 
rated horsepower. During the year q-cylinclcr radial engines were 
installed in mi litary planes and a t the same t ime they appeared on 
commercial planes [or expe rimental service. 

OUT ON TOP 
Lt. Commander Frank Hawks over Soulhcrn California in his new Texaco 
"Sky-Chief". -a Northrop Gamma, with a 14-cylinder Wright Whirlwind, supcr­

c.hargccl for high nll itudcs. 

T he trend was toward still larger and more powerful enginrs: 
and a definite need existed in ilie United States [or motors of r ,ooo. 
1.500 and 2.000 horsepower to meet the competition deYeloping in 
Europe and to satisfy the demands for larger power units on over­
water cra ft, particularly fl ying boats capable o( transocean Aying 
with pay loads. · 

Possibly a thousand or more di ff ercnt improvements entered 
into tbe dcvdopruent of aircraft. engines and parts during the year, 
and chief among them were the new departures in metal fabrica­
tion. Metal definitely uecame the favorite among a irplane de-
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sign.ers because of its greater inherent strength! rigidity and dura­
bility, coupled with the new corrosion-resisting processes. 

At the same time, combinations of. metal, wood and f.abrk were 
still favored by some designers because they tended to dampen vi­
bration, though aluminum alloys still dominated the field at the be­
ginning of 1934. Physical properties were improved by using dural 
and magnesium requiring lower heat treatment temperatures. Chrome 
nickel promised corrosion-resisting properties superior to aluminum 
alloys. Copper-beryllium alloys were being used to some extent, 
as wa;s phosphpr bronze. Heat-treated chrome-molybdenum or 
chrome-nickel-molybdenum forgings were being used to replace 
welded steel fittings. Stainless steel was not overlooked., being in 
facvor for specific purposes. 

Each of the several types of controllable pitch propeller was 
further developed during the year and in service on both military 
and air line machines. In combination with the tnore powerful en­
gines they contributed materially to the efficiency of .operations. _The 
controllable pitch propeller proved that it could hold tlie engine to 
its rated horsepower. on take-off and dimb; and at the same titne . 
materially increase cruising speeds. Equally important, it increases 
the propulsion efficiency of multi-engiqed planes. with one engine 
deo.d; and further, contributes to p,erfortuance· in high altitude flying~ 

Outstanding was the American development in sound-pFOofing, 
brought about by improved motor e~hausts, geared engines and 
three-~laded propellers which reduc~ the pr.opeller noi~e, and the 
scientific insulation of the airplane cabin. Noise reductiQn ju the, 
cabins and elimination of excessive vibration in the instrument 
boards were twin problems for years ; and they were under way to 
solution at the end of r9331 with a record .of remarkable accomplish­
ment. Anti-vibration mountings for instruments, flexible engine 
mountings, insulated walls ahd bulkheads a.nd a technically cor­
rect choice of materials and location of windows, ventilato.rs and 
other "noise-leaks" have eliminated the most objectionable, disturb­
ing noises, with prop1ise of still further improvement. 

The a.utomatic pilot was further <;ieveloped during the year, 
when engineers of the Sperry Company added a hydraulic control 
system. The relative movement between the gyros. and their casing 
is converted by means of ·a pneumatic pick-off a11d relay system 
into movements, controlling a hydraulic servo unit which in turn pro­
vide-s the power for moving the eontrols of the plane. The automatic 
pilot was adopted as standard equipment on the new Douglas trans­
port to' enter TWA service early ih 1934. 
· The development of a radio approach system to permit landing 
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on a fog-shrouded airport with ceilings as low as 50 feet, was under 
way at the end of the year. Regular aiTcraft radio receiving sets 
in the plane and a radio range beacon with two marker beacons on 
the g round form the experimental equipment. The pilot flytj,g blind 
p icks up the signal of the lirst marker which he identifies hy its 
audio frequency note. When it fades out he knows he is di­
rectly over its antenna, the location of which he knows. Gaging 
his glide toward the airport he soon picks up the second marker; 
and when it fades, he again knows his exact position near the field. 
T he Department of Commerce tests were promising. though of­
ficials warned that the new system, as well as the maj or system of 
blind radio landi11g, was st ill in the experimental stage. 

THE VULTEE TRANSPORT 

A new low win~, all -melal transport monoplane with retractable landing gear. 
The engine is a Wright Cyclone. 

T he compression ignition type engine was sti ll in an experi­
mental state at the end of the year, limited principally to one project 
in the United States and two in I:urope. The steam engine as a 
power plant for aircraft was receiving attention on both continents. 
T he Bes le r brothers' steam engine plane was fl own experimentally 
at Oakland, Calif. 

\Nhilc American builders . subj ect to the specificatior{s o f air li ne 
operators, limited their overland transport planes to rz or 15 pas­
sengers, the British, Dutch and Hussians continued to produce r8 
to 32 passenger planes, confi~cnt that they can be developed to 
operate economically and efficiently. In the United States the 
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larger machines were limited to over-water craft; two models of 
which, the Sikorsky and Glenn Martin designs', were to 'take the 
air in 1934· 

Airplane Manufacturers 

Aeronautical Corporation of Ame.rica, Cincinnati, 0., contin­
ued refinement 'of its basic model the A~ronca C-3, a light two-place 
monoplane powered with an Aeronca E -u3A engine. Several of 
these models equipped with Eclo floats were delivered to purchas­
ers d:urin,g the year. 

American E agle-Lincoln Aircraft Corporation, Kansas City, 
Kan., produced six units in 1933. Four were of the trainer ty.pe 
and two were cabin models. · 

Amphibians, Inc., Garden City, N. Y., concentrated development 
on its three-place eabin amphibian known as the Privateer P-3B. 
This model powered with a Cantinental R~67o offered many re­
fmements ih efficiency and passenger comfott over the original de­
signs which appeared in 1932. 

B/J Aircraft Corporation, Baltimore, Md., a division of .North 
American Aviation, inc., consolidated it-s management with that 
of General Aviation M.a.nufacturing Corporation in May. This 
consolida,ticm was effected through the merger of General Aviation 
with Nerth American. The activities of BJJ remained concentrated 
on military design and production. During the year 26 02-}'s were 
delivered to the Navy. The 02-] is a two-place observation powered 
with a Pratt & Whitney Wasp Junior and is available either as a 
land plane or a seaplane: Negotiations were completed for an addi­
tional number of these planes for the Naval Reserve. Two ex­
perimental plane·s were also deliv~red to the Navy. These were a 
two-seater fighter qesignated as the B/J XF2] and a single-seater 
fighter designated a.s the B/J XF]3]. 

Barling Airqaft~ Inc., St. Joseph, Mo., produced a six-place 
cabin monoplane in 1933 u~ing a conventional, tubular, fabric cov­
ered fuselage, with stamped dural for the wings . 

. Beech Aircraft Company, Wichita, Kan., completed its experi­
mental work and made av.aila:bte to the market a serie·s of four-place 
cabin biplanes powered with Wright engines. The three basic models 
had advertised speeds of 170, 200 and 240 m.p.h., depending on the 
choke of engine. 

Bellanca Aircraft Corporation; New Castle, Del., announced 
its now Senior series of Skyrocket and Pacemaker models. These 
models were equipped with full N.A.C.A. type engine cowls, new 
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low drag land ing gear, wheel type controls and many refinements in 
passenger comfort. These new models are six-place cabin mono­
planes and are equipped with P ratt & ·whitney SrDr Wasp and 
vVright \Vhirlwind 420 engines respectivdy. Ten C-27A transports 
were delivered to the f\ rmy Air Corps. T his model. commercially 
available as the Airbus, is a 12-place monoplane. The Aircruiser series 
was available either as a passenger transport o£ 15 places or as a 
cargo plane. Both the Airbus and Aircruiser models arc powered 
with either P ratt & \ ,Yhitney Hornets or \Vright Cyclone engines. 

THE BESLER STEAM ENGINE PLANE 
National Af!rooaulic Association observers fueling the plane before ils demon­

stration fligbt.s at OakJand, Calif. 

Boeing A irplane Company, Seattle, vVasl1., a division of United 
Aircra{t & Transport Corporation, completed an urder for 6o all­
metal, low wing twin 'vVasp-powered monoplane transports for 
U nited Air L ines. F ifteen additional planes ol: this design were 
constructed for the general transport market. Known as· the Boeing 
247 the transport was flown ro,ooo,ooo miles during 1933 from 
sea level to Is,ooo feet in temperatures ranging from uo degrees 
to 30 below zero. It was tbe first high-speed multi-engined trans­
port to use supercharged engines of the type formerly conlined to 
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military planes; and it was said to be the first production transport 
to have complete interchangeability of all main parts one plane with 
another. The Boeing transport, going from design into full produc­
tion, and thence in service on United Air Lines, made possible the 
first "same day service" between the Atlantic and the Pacific. Pas­
sengers could leave New York shortly after midnight and arrive 
in San Francisco the evening of the same day. The Boeing 247 is 
51 feet 4 inches in ov~rall length, has a wing spread of 74 feet and 
represents one of the latest developments in transport streamlining, 
with retractable wheels and internally braced surfaces. The Boe­
ing company in 1933 also began production on a fleet of all-metal, 
low-wing single-seater pursuits powered with Pratt & Whitney 
Wasps for the Army Air Corps. The first of the production series 
was flown late in the year. Early in 1933 Boeing delivered to the 
Air Corps the last of · an order of seven all-metal, low-wing twin­
engine (Hornets) bombers, and completed a Navy contract which 
called for II3 aircraft carrier fighters of the F4B-3 and F4B-4 single­
seater, Wasp-powered types. 

Consolidated Aircraft Corporation, -Buffalo, N. Y., during 1933 
designed and constructed the Model-1 I Fleet powered with the Kin­
ner R-5, 16o horsepower engine. This model which is basically the 
same as the Model 5 and 10 Fleets, was redesigned and puwer added 
to permit installation of guns and bombs. Consolidated delivered 
to the Air Corps ·the YIP-25, a two-seater pursuit powered with 
a Wright Conqueror supercharged engine, and began production on 
four P-30 models, a plane of the same general design as the YIP-25. 
An order was also received for four A-I I attack planes. That 
model is basically the same as the P-30, incorporating necessary 
changes to adopt it for attack work. To the Navy, Consolidated 
delivered the XB2Y-1 dive bomber powered with a twin-row Wasp 
Junior. Twenty-one P2Y-r long range patrol flying boats were 
delivered to the Navy. These boats were powered with two Wright 
Cyclone E-1 engines. An additional boat of the same type de­
signated as the XP2Y-2 was also delivered. This boat was changed 
to incorporate Wright Cyclone F engines, which were located in the 
leading edge of the upper center section instead of between the 
wings as in the P2Y-1. 

Curtiss Aeroplane & Motor Company, Inc., Buffalo, N. Y., a 
division of Curtiss-\V right Corporation, concentrated on military 
production, with I,2oo employees. A new two-place, all-metal ob­
servation monoplane, the Y0-4oB (700 horsepower Wright Cyclone) 
was developed for the Army Air Corps, and production started 
on five. Forty-six A-12 Shrike (700 horsepower Wright Cyclone) 
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low-wing, all-metal attack monoplanes equipped with slots and 
flaps were also being produced for the Air Corps. That order was 
the result o£ service testing on, the A-8 monoplanes which this 
company delivered in 1932. 

The Curtiss Hawk was further developed into the FuC-2 and 
FuC-3 for the Navy. They are single-seat fighters with a Wright 
Cyclone 700 horsepower engine. Twenty-eight were delivered to the 
Navy. During the year, a two-place Curtiss Falcon seaplane, with 
a 700 horsepower Cyclone was developed for the export field. A 
number were sold in South American markets. The F9C-2's, single­
seater airship fighters with the Wright Whirlwind 420 horsepower 
engine, are now operating from the airship "Macon." Extensive 
service tests were completed on the Curtiss electrical controllable 
pitch propeller which was granted an Approved Type Certificate by 
the Department of Commerce in August, 1933· 

Curtiss-Wright Airplane Company, St. Louis, Mo., a division of 
Curtiss-Wright Corporation, devoted activities to both the com­
mercial and military markets. The outstanding development of 
this company was the T-32 Cendor, powered by two 700 .horsepower 
W right Cyclone engines. This new biplane transport carried IS 
passenger~ , two pilots, complete radio and 6so pounds of mail, 
baggage and express at a cruising speed of ISO m.p.h. T hirty-one 
of these Condors were sold during the year, 19 of which went 
to American Airways, nine to Eastern Air Transport, two to the 
Army Air Corps and one to Admiral Byrd. The Condor first 
called public attention to the strides made in cabin noise reduc­
tion by tests which proved that the noise level by decibel count 
is approximately the same as that of a Pullman car. The Curtiss­
Wright Trainer, a two-place biplane, equipped with a Wright 
Whirlwind 175 horsepower engine, was developed for the export 
market. Production was continued on the Curti.ss-'vV right Sport, a 
three-place biplane powered with a Wright Whirlwind I7S horse­
power engine, and on the Speedwing, a one- to three-place biplane 
powered with the Wright Whirlwind 2SO, 330 or 420 horsepower 
engines for the commercial market. The Osprey two-place, biplane 
fighter, with 420 horsepower Whirlwind, was produced and a 
number exported chieAy to South America. 

Douglas Aircraft Company,, Inc., Santa Monica, Calif., con­
tinued design and production of planes for the air services and de­
livered the first of a fleet of Douglas 14-passenger transports 'for 
Transcontinental & Western Air. It is a low-wing, all-metal canti­
lever monoplane with fillets and retractable wheels. The passenger 
cabin is 26 feet four inches long, five feet six inches wide and six 
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feet three inches high. It is ventilated and steam-heated. Split 
trailing edge flaps, for air brakes, ar.e built into the lower side of 
the wing to increa·se lift and slow down landing speed. The overall 
length of the fuselage is 62 feet. The wing span Is 85 feet. 

General Aviation Manufacturing Corporation, Dundalk, Md., 
a division of North American Aviation, Inc., early in 1933 con­
tinued experimental production of t4e GA-43, an all-m~tal, low-wing 
I 1-place transport monopla,ne powered with the Pratt & \Vhitney 
TIC Hornet or Wright Cyclone F3 engine. Orders for these ships 
have been received from the Japan Air Transport, Swiss Air Traffic 
Compap.y, Ltd., Scadta, Ltd., of South America, and Western Air 
Express. Particular attention has been paid in this design to 
passenger comfort and ease of maintenance. 'With one pilot it 
has a p~yload of 2,200 pounds and a cruising speed of 188 tn.p;h. 
· Great Lakes Aircraft Corporation, Cleveland, 0., continued pro­

duction of its models 2T -IA and 2T-rE, two~ place, open biplanes for 
tire commercial market, and completed several experimental planes 
for the Navy. One, a dive boml;>er, passed its acceptance tests late 
in the year. 

Grumman Aircraft Engineering CorpQration, using the plant of 
the fonner American Airplane & Engine Company at Farmingdale, 
Lqng Island, N. Y., produced 29 planes for the Navy in 1933· 
T4e planes are fast two~seat«:;r fi§hters with retractable landing 
gear, a ~ingle-seater fightex; and a utility type amphibion. 

The Hammoqd Aircraft Corporation, Ypsilanti, Mich., produced 
a three-place open land biplane, with the 100 horsepo-wer Kinner 
K-5 engine, for private· flying and training. 

The Internationat Aircraft Corporation, Niles, MiCh., reported 
production during 1933 of 4I of its Heath light planes, a majority 
being the. 40 horsepower single-place, high-wing monoplane models,. 
Engineering was completed on a low-wi11g monopl~ne to use the 
95 l:lorsepower engine produced by the company. 

Kellett Autogiro Corporation, Philadelphia, Pa., cot:J.tinued work 
in connedion with autogirq technical development to appear in 
its 1934 models. A new model, the K-4, was introduced, possessing 
improvements over previous models. The K-4 is a side-by-side, two­
seater, open cockpit or demountable cabin autogiro, and ·is powered 
with either a Continental or Jacobs engine. 

Kreider-Reisner Aircraft Company, Inc., Hagerstown, Md., a 
division of Fairchild Aviation Corporation, continued production 
of the Fairchild 22, a two-place qpen cockpit monoplane powered 
with a Cirrus Hi-drive. engine. During the year improvemj!nts were 
made in this model and it was introduced with Wright Gipsy, 
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\,Y arner 1 2 5 and 145 horsepower engines. Production o [ the 
Fairchild 24, available with a Cirrus B i-drive or a ·warner engine. 
was also continued . A new development <.lur ing the year was the 
design o f a high-speed, single-engine amphibion transport fo r Pan 
American A irways, deliver ies to be made early in 1934. T he Fair­
~hild 71 was available on specia l order and several were s upplied to 
the export market. T he Eactory was enla rged during the year 
and it is now equipped with an anodir and heat-treating plant. 

Lockheed A ircraft Corporation, Hurbank, Cali f., continued pro­
duction of its Vega and Orion models. The Vega is a five-seven­
place high-wing cabin monoplane, both models powered with Pratt 
& Whitney Wasp SCI engines. The O rion, a five-six place. s ingle-

PROGRESS H\ CONSTRUCTION 
Clean streamlining and sturdy construclion of the modern plane is emphasized 

in t his view of the Uni ted Air Lines Wasp-powered B'ocing transport. 

engine, low-wing cabin monoplane, was available either as a passenger 
o r combination mail and passenger transport, and was supplied with 
P ratt & Whitney Wasp SCr and S !I) r or \¥right Cyclone engi ne. 
i\ new model designated as the Elcc:ra was developed during the 
year. Jt is a 1 2-place, low-wing, twin-engine monoplane, designed 
especially fo r t he transport market. 

Grover Loening Aircra ft Company, Inc., Garden City, N. Y., 
confi ned its activities to experimental work. T he com pany intro­
duced an exper imental monoplane amph ibion powered with a 'W r ight 
Whirlwind 300 horsepower engine. T his model is a develop111cnt 
of the Locning Commuter. 

Luscombe Company, Kansas City, Mo., a new company, began 



AIRCRAFT YEAR BOOK 

production of a two-place side-by-side, all-metal cabin monoplane 
to be powered with a Warner Super-Scarab engine for the private 
market. 

Glenn L. Martin Company, Baltimore, Md., devoted its facilities 
during 1933 to the construction of three transatlantic flying boats 
for Pan American Airways System, and to a production order of 
48 bombing planes for the Army similar to the experimental XB-907, 
described in the Aircraft Year Book for 1933. The first of these 
bombing planes was delivered in November. Further developments 
of this type were in definite form and were to be brought out in 
1934. The three so,ooo-pound ocean type flying boats for Pan 
American will have four engines developing 3,200 horsepower. The 
hull is stabilized in the water by a newly invented type of outboard 
displacement known as Seawiags. The boats will have accommoda­
tions for 40 to 50 passengers and a crew of five. During the year 
from 1,8oo to 2,000 men were employed by the 1\ifartin company. 

Monocoupe Corporation, Robertson, Mo., continued to supply 
the private market with its two-place, side-by-side cabin monoplanes 
powered with Warner engines. Late in 1933 the company received 
(rom the U. S. Department of Commerce an order for 10 planes. 

The National Ai.rplane & Motor Company, Muskogee, Okla., 
made one two-place, high-wing monoplane to sell for $9oo with a 
Salmson engine. The single unit manufactured in 1933 had a 40 
horsepower engine of the firm's own make. 

Northrop Corporation, Inglewood, Calif., during 1933 brought 
out the following new models for the transport market : the Delta 
r-A, a nine-place, all-metal, low-wing cabin monoplane powered 
with a Wrjght Cyclone engine, and the Delta 1-B, a slight revision 
of tne r-A, equipped with a Pratt & Whitney Hornet engine. For 
the Army this company produced the Model 2-C, a two-place, all­
metal, low-wing monoplane. For the Navy, the Northrop XFT-r 
Shipboard F ighter was produced experimentally. 

Pitc.airn Autogiro Company, Willow Grove, Pa., early in 1933, 
made available for the private market the PA-r8 and the PA-19 
models. The PA-r8 is a two-place, tandem, open cockpit autog iro 
with a K inner R-5 16o horsepower engine. The PA-r9 is a four­
place cabin autogiro with either a Pratt & Whitney Wasp Junior 
T3A or a Wright Whirlwind 420 horsepower engine. During the 
latter part of the year, this company concentrated its activities on 
technical development of the three-bladed rotor and to the problem 
o£ placing all flight control in the rotor system. 

The Security National Aircraft Corporation, occupying the old 
Emsco plant at Downey, Calif., built three planes of the two-place 
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low-wing tra iner type. T he Kinner folding wing patents arc in­
corporated in the model. T he planes a re powered with Kinner en­
g ines. 

S ikorsky Aviation Corporation. Bridgepor t, Conn., a d iv is ion of 
U nited :\ircraft & T ransport Corporation, at the end of 1933 was 
completing for Pan Amer ican A ir ways the ftrsl of three long distance 
ocean flying boats, the model ·-42 . 

T he S-42 is a higll wing monoplane, e-'<ternally braced. T he main 

POWER PLAt"\!TS OF NEW SIKORSKY 

Close-up of the four Hornet motors developing 3,ooo horsepower on lhc: new 
Pan American Airways Sikorsky S-42, for ocean service. 

wing and ho rizonta l ~'tab ilizer have front and rear spars, bul other 
surfaces a re monospar . T he wing ~pars are continuous throughout 
the span forming a one-r)iece ·wing without center section . The 
tail surfaces deviate from conventional S ikorsky design i;, that they 
a re attached di rectly to the hull rather than being s upported by out­
riggers and struts. T he power plant consists o[ four P ratt & \iVhit­
ney geared Hornet engines o ( 700 horsepower each and three­
bladed Hamilton Standard controllable propellers, located in and 
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forward of the leading edge. Good water clearance for the pro­
peller tips is obtained by supporting the wing above the hull on 
streamlined triangular members that form portions of the main 
bulkheads. This method of suspension provides cleanliness beyond 
that ordinarily encountered in flying boat design. Metal construction 
is used throughout except that tail surfaces, ailerons and flaps are 
fabric covered. All rivets in the skin of both wing and hull are 
countersunk for the reduction of air and water resistance. It is 
an interesting fact that there are approximately 300,000 rivets 
used in the construction of each ship. 

The function of the S-42 is two-fold, to transport a mail load 
and a crew of six over 2,500 miles non-stop and against a 30-mile 
head wind, or to carry 32 passengers with 1,000 pounds of mail 
·and express for 1,250 miles without refueling. The ranges set 
forth above will be accomplished at cruising speed of I 54 m.p.h. at 
8,ooo feet using 70 per cent of the total horsepower. Flight with 
full load can be maintained at ro,ooo feet on any three engines. 
The gross weight of the S-42 is approximately 37,000 pounds and 
its weight empty for passenger service 20,000 pounds. The S-42 
has a wing span of I 14 feet 2 inches. The overall length is 68 
feet 8 inches. 

Sikorsky also offers for the commercial market the S-39, S-40 
and S-41 amphibious which are five-place, r;z-place and 16-place 
respectively. · 

The Speed -Bird Corporation, Keyport, N. J., was organized 
during the year to serve owners of Bird planes with replacement 
parts. At the end of the year a small biplane for training or sport, 
with an engine power range of from so to 110 horsepower, was 
nearing completion. 

The Star Aircraft Cotporation, Bartlesville, Okla., in 1933 pro­
duced one two-place, side-by-side high-wing externally braced cabin 
monoplane. 

The States Aircraft Corporation, Center, Texas, in 1933 made 
one "States" high-wing monoplane, usll;Ig a roo-125 horsepower en-
gine. . 

Stearman Aircraft Company, Wichita, Kan., a division of United 
Aircraft & Transport Corporation, designed and produced the 
Model 8o series during, !933· The Model 8o is a high speed utility 
plane for the sportsman pilot. The Model 81, a conversion of the 
Model So, is a long distance mail plane and the Model 82 is a military 
conversion of the Model So. All models are powered with the 
Pratt & Whitney Wasp Junior or T3A. 

Stinson Aircraft Corporation, Wayne, Mich., a division of the 
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Cord Corporation, continued production of its Reliant Models and 
made available to the private market the Reliant SR, a four-place 
high-wing cabin monoplane powered with a Lycoming R-68o en­
gine. This company introduced two new designs during 1933, the 
Model A, an "eight-passenger and hostess" short haul tri-motor 
transport. They utilize the Smith controllable pitch propellers, 
automatic flaps, hydraulic vacuum-boosted brakes, a patented double­
taper wing and sequi-spar construction. The other new model 
was the Senior Trainer Model 0. Particular attention was given the 
installation of light armament in the basic design. Two forward 
fixed synchronized machine guns, one flexible machine gun and one 
A-3 bomb rack, may be quickly installed. All necessary perman­
ent fittings are installed at the factory for the armament changes. 

Chance Vought Corporation, East Hartford, Conn., a division 
of United Aircraft & Transport Corporation, continued production 
of the Corsair type of convertible land and seaplane for the United 
States Navy and foreign governments. For the Navy, the production 
types were the SU-z and SU-3, Hornet-powered, two-place scouting 
planes and the 03U-3, Wasp-powered, two-place observation planes. 
The latter type is readily convertible from land plane to seaplane 
and may be operated from land, water, catapult or carrier deck. 
Other deliveries to the Navy included the first of a new series of 
scouting airplanes known as Model SU-4, in production at the .end 
of 1933, and two experimental models. One, the XF3U-r, was a 
high-speed Scout and Bomber, powered with a two-row Pratt & 
Whitney Wasp Junior engine. The other experimental model was 
a single-float observation amphibian. For the export market the 
company produced the V-8o single-seater and the V-90 two-seater 
Corsair. 

Waco Aircraft Company, Troy, 0., continuea production of its 
'Naco models anct introduced several new models to supplement its 
standard line. The Model UIC, a four-place cabin biplane powered 
with a Continental R-670 engine, was refined for the I933 market. 
Models PLA and ULA, two-place, side-by-side open cockpit or 
convertible cabin biplanes were available, powered with Jacobs 
LA-I and Continental R-670 engines respectively. Three-place open 
cockpit planes powered with Jacobs LA-I, Continental R-670 and 
Warner engines were produced for the market under Models PBF, 
UBF and RNF. A new model was designated the WHD, a two­
place high performance biplane with a Wright Whirlwind 420 horse­
power engine. Models 240A and 240T A, three-place, open cockpit 
biplanes, were available on special order. This company supplied 
its various models to the export field during the year. 
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Aircraft Engine Manufacturers 

Aeronautical Corporation of America, Cincinnati, 0., continued 
production of the Aeronca E-u3A, a two cylinder opposed air­
cooled engine developing 40 horsepower at 2,500 r.p.m. This en­
gine supersedes the Aeronca E-113 which developed 36 horsepower. 
The E-II3A is equipped with a new type of head construction and 
each engine has automatic spark control. The mounting studs are 
so designed that the engine can be mounted in a full rubber unit. 

The Aviation Diesel Engine Company, Ltd., has developed a 
diesel engine on which the firm hopes to get into production in 
I934· It is a variable controlled high speed diesel of 400 horse­
power. Tl1e test model, a radial on the four cycle principle, had 
I ,000 hours running time at the end of the year. 

Allison Engineering Company, Indianapolis, Ind., a division of 
General Motors, produced the first of a new series of liquid-cooled 
12 cylinder V type engines, but no detailed information has been 
released concerning them. This company continued its ~paign 
toward the adaption of its steel back, bronze lined bearings among 
an increasing number of engine builders here and abroad. 

Continental Aircraft Engine Company, Detroit, Mich., a sub­
sidiary of Continental Motors Corporation, in 1933 introduced the 
Model R-670. This model was a seven-cylinder:, radial air-cooled 
engine developing 210 horsepower. Its specifications were in gen­
eral similar to the Model A-70-2 with the exception that the R-670 
has rear part exhausts. Production was continued on the Model 
A-40, a four-cylinder horizontally opposed air-cooled engine de­
veloping 37 horsepower, as ~ell as the Model A-70-2. 

General Airmotors Company, Scranton, Pa., developed certain 
principles c9vering a three-valve engine . and secured A.T.C. No. 36 
for I,9QO' r.p.m. with a displacement of 487.3 

Jacobs Aircraft Engine Company, Pottstown, Pa., completed de­
velopment of a new seven cylinder air-cooled radial engine, Model 
L-4. This engine <;levelops 225 horsepower at 2 ,000 r.p.m. Late 
in the year several experimental engines of this types were block 
tested and flown. Production plans were to make the engines avail­
able early in 1934. Battery ignition will be standard equipment. 
Magneto ignition will be optional. Model LA-1, a seven cylinder 
radial air-cooled engine rated at 170 horsepower, was continued. 
The Model L-3 55 horsepower engine was discontinued. 

Kinner Airplane & Motor Corporation, Ltd .. , Glendale, Calif., 
continued production of the Kinner K-5, B-5, R-s and C-s models, 
all five cylinder radial air-cooled engines rated at 100, 125, 16o and 
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K~~R AND CONTLNENTAL ENGINES 
Kinner K -5, roo horsepower (upper left); Continental A-70- 2 , 2'5 horsepower 
(upper right); Kinner C-5, 2 10 horsepower (center ); Kinner R-s, t6o horSl!­

powcr (lower left); and Continental A-40, J7 horsepower (lower right ) , 
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210 horsepower respectively. Plant facilities were expanded to pro­
vide space and equipment for the production of a two-place, side-by­
side monoplane which this company also manufactures. 

Lycoming Manufacturing Company, Williamsport, Pa., a divi­
sion of the Cord Corporation·, continued production on the 215 and 
240 horsepower models of the R-68o series, nine-cylinder, radial, 
air-cooled engines. A change was made in the method of model de­
signation to conform to Army and Navy standards. The Model 
number of the R-6&>-BA, 240 horsepower engine in 1932 was 
changed to Model R-6&>-2 under the new designation. This com­
pany obtained approval from the Department of Commerce on a 
rating of 220 hotsepower at 2,050 r.p.m. on the Model R-6&> engine 
with 5·5 compression ratio, using 58 octane fuel. This engine will 
be known · as the Model R-680-4. The cylinder head design used 
last year on the Model R-68o-BA engine has been adopted as 
standard on all models. This company has also received Depart­
ment of C0mmerce approval to operate all engines at 2,300 r.p.m. for 
use with controllable pitch propellers, and adaptations have been 
made for gun synchronizers. The Lycoming line of engines now 
covers a complete range from 200 to 26o horsepower, from 2,000 
r.p.m. to 2,300 r.p.m. with or without synchronizer drives. Fuel 
pump drive, vacuum pump drive, generator drive, dual tachometer 
drive adapter and radio shielding are optional equipment and may 
be applied to any engine model. 

The Menasco Manufacturing Company, Los Angeles, Calif., pro­
duced II of its four and six cylinder in-line inverted air-cooled en­
gines in 1933. These are used mainly in special racing planes which 
were in evidence at the air meets held during the year. The com­
pany manufactures most of its own parts for the engines. 

The :Milwaukee Parts Corporation, Milwaukee, Wis., pro­
duced four of its eight cylinder 90 degree "V" type engines. They 
are 470 cubic inch air-cooled engines developing IIS horsepower 
at I,6so r.p.m. 

Monocoupe Corporation, Robertson, Mo., continued to make 
available its Model R-266, a five cylinder radial air-cooled engine 
rated at 90 horsepower at 2,375 r.p.m. 

The Pratt & Whitney Aircraft Company, East Hartford, Conn., 
a subsidiary of the United Aircraft & Transport Corporation, 
during 1933, in addition to perfecting and increasing the horsepower 
of its standard production models of the Wasp Junior, Wasp and 
Hornet, made available for domestic commercial use two higher 
horsepower .engines of the 14 cylinder, two row, radial, air-cooled 
type-the Twin Wasp Juruor and the Twin Wasp. Both engines 
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LYCOMING, WARNER AND AERONCA ENGINES 

Lycoming R-68o-BA, 140 horsepower (lop); Warner Super-Scarab, 145 horse­
power (lcfl ccnlcr); Acr onca E-ttJ A, 36 horsepower (right center); Warner 
Scarab, 125 hor:;cpowcr (lower left); and Warner Scarab, Junior, 90 horsepower 

(lower right). 
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are equipped with propeller reduction gearing in the 3 :2 ratio. The 
Twin Wasp Junior is also equipped with 4:3 gearing. It is now 
available, ranging from 650 to 700 horsepower, with the Twin Wasp 
at 750 to 8oo horsepower. 

Development of the .B series ·wasp Junior and the D series 
Hornet, the latter being of smaller diameter than previous Hornet 
models, were also effected during the same period. Probably the 
most outstanding features of the airplane engine market during 
1933 were the demands on the part of commercial air line operators 
for the maximum in engine perforh1ance and the ascendency of 
American aircraft engines in the markets of the world. The military 
services have always required the utmost in performance and were 
willing to make sacrifices in certain engine characteristics in favor 
of it. Commercial airplane manufacturers and air line operators 
heeding the public demand for high performance have required of 
the engine manufacturer military engine performance without sacri­
ficing any of the other characteristics. That brought about engin­
eering programs independent of military development primarily to 
meet the increased commercial demand in I-933· The results of these 
efforts have been outstanding as evidenced by the availability for 
commercial use of engines of 550, 700 and 8oo horsepower with 
satisfactory characteristics of dependability and economy. The Wasp 
engine is in daily service at 550 horsepower compared with 420 in 
1932, the Hornet at 6s'o to 700 horsepower compared with 525 in 
1932. The Twin Wasp at 750 to 800 horsepower opens up a new 
field for transport operation. 

Plans for several 1934 commercial aircraft are built around this 
Twin \i\Tasp. Recognition of these forward strides in engine de­
velopment has been well received throughout the world. Wasp 
and Hornet engines are now standard equipment on many of the 
major European, South American and Oriental air lines; and are 
now used in the military services of 17 countries throughout the 
world. Pratt & Whitney engines are available to the commercial 
market in the various models and various ratings of each model, 
ranging from 320 to Boo horsepower. The grade of fuel to be used 
and operator's requirements are the factors determining ratings 
within the maximum and minimum range indicated as follows: the 
Wasp Junior, an engine of 985 cubic inch displacement, is manu­
factured to deliver from 320 to 420 horsepower. The Wasp ranges 
from 420 horsepower to 550 horsepower. Various Hornet series 
carry ratings from 525 horsepower to 700 horsepower. The Twin 
Wasp Junior is now available for domestic commercial service at 
from 650 to 700 horsepower. The Twin Wasp with an 1,830 cubic 
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PRATT & WffiTNEY ENGINES 

Wasp ] unior, Joo-420 horsepower (upp<>r left) ; Hornet 1690 geared, 575-700 
horsepower (upper right); Twin Wasp Junior, 6so-7oo horsepower (center left); 
Hornet t69o, 575-700 horsepower (lower left); Twin Wasp, 750-Soo hor!\c-

powcr (center right); and Wasp, 420-550 horsepower (lower right). 
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inch displacement may be procured :for domesti~ use ratefl at 750 
to 8oo horsepower. • . 

The Pr-att. & vV.hitney Aircraft Company during 1933 incor-po­
rated a number of significant engineering changes, though basic Pratt 
& Whitp.ey design features remain unchavged. In all engjnes the 
forged. type ~luminum piston has become standard while the de­
sign of a new type oil-tight push rod cover has proved so satis­
factory that soon it will be incorporated as standard equipment on 
every model. All engines are equipped with an integral control median­
ism to actuate the new. type Hamilton Standa.rd hydm"contr:ollable 
pitch prqpeller. One of the outstanding accomplishnients o.f the year 
was the improvement in cooling of both nine and I4 cylinder nrodels 
by means of better cylindf!f head fins and inter-cylinder air deflectors 
of distinctive Pratt & \iVhitney design. A distinct tr.end toward the 
increase of the 4-se of engines equipped with propeller reduction 
gearing has been note.d through the year and Pratt & Whitney with 
its own patented and thoroughly proved designs has provided reliable 
equipment of this order because of extensive ·research carried on in 
the reduction gear field. 

Prospects for 1934, in the light of curtailed m!litary appropria­
tioil's; would not be particularly bright except for the · possible in­
crea:se in commercial .and export sales through the re-equipm.ent of 
air lines and the availability of foreign markets through supe'rior 
design. Standardization and decreased unit cost ·of p·r.oduction was 
to be an objective of this m<,lnuiacturer in 1934 •. with the c0opera­
tion of operatqrs and airplane manufacturers in 'Simplifying a:nd 
s~andardizing their requirements and scheduling production suffi­
ciently in advance to allow for quantity produ¢tion of engines. 

Warner Aircraft Corporation of Detroit, Mich., continued pro­
duction of the Scarab Junior, a five cylinder, radial air-cooled en­
gine rated at ·90 hors.epower at 2,025 r.p.m.; and increased the 
power rating of the Scarab, a seve11 cylinder radial air-cooled en­
gine frorn no horsepower at r,85o 'r.p.in. to 125 horsepower at 2,050 
r.p.m. Early in the year, this company placed in production · the 
Super-Scarab, a seven cylinder, radial, air-cooled model which de­
veloped 1.45 hor~epow~r at 2,950 r.p.m. Warner continued to 
supply wheels·, .brakes a;nd shock stru:ts for the com:mercial market. 

Wright Aeronau.ti~l Corporation, Paterson, N. ].. a division 
of Curtiss-Wright Corporation, during 1933 further developed the 
Series F Cyclone introduced commerciaUy in 1932, the. Wright 
double-row Whirlwind, a 14 cylinder, two-row:, air-cooled engine 
r-ated at 700 horsepower built for the 'U. $. Navy, and the Curtiss 
Super ·Conqueror, a r2 cylinder., liquid-cooled · Vee typ~ engine 
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WRIGHT ENGINES 

Cyclone F, 700 horsepower (upper lcfL); 14 Cylinder Wl1irlwind, iOO horsepower 
(upper righL); Whirlwind, 330, 365 and 4zo horsepower (center left); Whirl­
wind 250 and 280 horscpo,ver (center right); Whirlwind, 175 horsepower (lower 

left); and Gipsy, 90 horsepower (lower right). 
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equipped with a built in, gear driven, centrifugal supercharger. The 
Series F Cyclone was originally placed in production in 1932 with 
a U. S. Department of Commerce sea level rating of 700 horse­
power at 1,900 r.p.m. wit!} 87 octane fuel. Unique features 
of this engine included a new design of cylinder head with integral 
spark •plug coolers, an 1 I inch diameter supercharger impeller turn­
ing at a relatively low speed, a greatly ·simplified accessory section, 
and a down-draft carburetor- the first of its type provided as 
standard equipment with a production radial air-cooled engine. 
During 1933 six additional ratings were approved for the Series F 
Cyclone by the Department of Commerce, with various grades of 
fuel. The rating of the original engine was increased from 700 
horsepower at 1,900 r.p.m. at sea level to 715 horsepower at 1,950 
r.p.m. using 87 octane fuel. In addition, two models rated at 675 
horsepower and 645 horsepower were approved using fuel of 8o 
and 73 octane t:tumber respectively. 

Four Series F Cyclone models, supercharged for performance 
at high altitudes, were also approved by the Department of Com­
merce and introduced to the commercial market. These engines 
were rated as follows: 7r0 horsepower at 7,000 feet altitude with 
87 octane number fuel, 735 horsepower at 4,000 feet altitude with 
87 octane number fuel, 670 horsepower at 2,500 feet with 8o octane 
number fuel and 6zo horsepower at 4,500 feet with fuel of 73 
octane number. 

A feature of the· Series F Cyclone is that all models are identical 
with the exception of the tl!istons in engines built for full throttle 
operation at sea level and the amount of supercharging applied in 
altitude performance engines. In the engines built for full throttle 
operation at sea level, different compression ratios are used to ob­
tain the best performance with the fuel used in service. The 715 
horsepower Cyclone using 87 octane number fuel employs a com­
pression ratio of 6-4 to 1, the 675 horsepower engine using 8o octane 
fuel a compression ratio of 5·7 to 1 and the 645 horsepower model 
using 73 octane fuel a compression ratio of 5·3 to 1. These three 
compression ratios arc obtained by using pistons of three different 
designs. All three types of pistons are identical in weight and are 
directly interchangeable without affecting any other part of the en­
gine or rebalancing the crankshaft. That feature is said to be of 
particular advantage to operators to whom the higher octane number 
fuels are not now available. If fuel of only 73 octane number is 
obtainable, the operator may use the Cyclone with pistons designed 
for a compression ratio of 5·3 to 1. Later when 8o or 87 octane 
number fuel can be procured, the operator may increase the power 
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WRIGHT AND jACOBS ENGINES 

Cu•·tiss Supcr-Conqucr~r V-lS?O, 650 horsepower (upper left); Curtiss Geared 
Conqueror V-1570, 625 horsepower (upper right); Curtiss Challenger, 185 

horsepower (lower left) ; and Jacobs !.A-1, 170 horsepower (lower right). 

of his engine at relatively low expense by substituting the higher 
ratio pistons for the original piston~. All Ser ies F Cyclones super­
charged for altitude performance ha vc a compression ratio o ( G.4 
to 1 regardless of the fuel used. These engines difi~:r from the 
engines rated at full throttle at sea level only in the speed o£ their 
supercharger drive gears which is higher to produce a higher de­
gree of supercharging. As all supercharger drive gears, regardless 
of their ratio, are interchangcalllc, engines supercharg<·d for alti­
tude performance may be converted into engines for full throttle 
operation at sea level by substituting supercharger drive gears of 
lower ratio for the original gears. Conversely, engines designed 
(or fu ll throttle operation at sea level may be converted into alti­
tude performance engines hy replaci ng the original pistons and 
supercharger drive gears for those of higher ratio. 



AIRCRAFT YEAR BOOK 

All Series F Cyclones may be supplied with propeller reduc­
tion gears of 8:5 or 16 :II ratio. The 8:5 ratio gear unit is of 
the modified Farman type which has been used with Wright radial 
engines for a number of years. The 16 :I 1 gear unit is of a dis­
tinctively new compact design. The exclusive use of spur gears in 
the x6 :II unit is an indication of its simplicity of design. The 
Series F Cyclone may also be equipped with mechanism for the 
operation of hydraulic controllable pitch propellers. 

A number of Wright double-row Whirlwind, 14 cylinder, two­
row, radial air-cooled engines rated at 700 horsepower were sup­
plied to the U. S. Navy during 1933 for installation in high per­
formance experimental aircraft. An engine of that type was also 
installed in the Texaco "Sky Chief," low-wing Northrop monoplane, 
flown by Lieut. Commander Hawks to a new non-stop transcontin­
ental record of 13 hours, 27 minutes in June, This engine was the 
first 14 cylinder, two-row, radial air-cooled engine to power an 
American built commercial airplane. It was also the first engine 
of its type to establish a long distance speed record. The Wright 
double-row Whirlwind may be supplied either as a direct drive 
engine or a geared engine with a propeller speed reduction of 8 :5 
or 4 :3 ratio. 

The single row W hirlwind Series of engines was built during 
1933 in three sizes and six models. These were the nine cylinder 
Whirlwind 420, rated at 420 horsepower at 2,150 r.p.m., the nine 
cylinder Whirlwind 365 rated at 365 horsepower at 2,100 r.p.m., 
the nine cylinder Whirlwind 330 rated at 330 horsepower at z,ooo 
r.p.m., the seven cylinder Whirlwind 285 rated at :285 horsepower at 
2,000 r.p.m., the,seven cylinder Whirlwind 250 rated at 250 horse­
power at 2,000 r.p.m. and the five cylinder Whirlwind 175 rated at 175 
horsepower at 2,000 r.p.m. To further test the service endurance 
of the seven cylinder W hirlwind 285 engine, a 400-hour endur­
ance test was completed in August 1933. At the end of the test 
the engine was found to be in excellent condition proving that 400 
hours between overhauls is both possible and practical. All Whirl­
wind models were available in either d1rect drive or geared fo rm. 
Geared engines are supplied with propeller speed reduction units of 
2 :I or 1.58 :r ratio. 

The Curtiss Conqueror was supplied ~o the U. S. Army and for­
eign air line operators in four models. Models offered included the 
direct drive Conqueror rated at 65o horsepower at 2,400 r.p.m., the 
two-to-one geared Conqueror rated at 625 horsepower at 2,450 
r.p.m., the seven-to-five geared Conqueror rated at 625 horsepower 
at 2,450 r.p.m. and the Super Conqueror rated at 6oo horsepower at 
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!2,000 feet altitude. The Conqueror is the only liquid-cooled air­
craft engine manufacture.s:f. in the United States on a production 
basis. I t may be operated with either water or Prestone as the 
coolant. The Super-Conqueror is similar in general design to 
the standard Conqueror models but has a supercharger of the built­
in-centrifugal type housed at the rear of the engine and driven 
through a shaft which provides the required flexibility to protect 
the supercharger gears and bearings from acceleration loads. En­
durance tests conducted during the year indicate that the Super­
Conqueror rated at 6oo horsepower at 12,000 feet, is satisfactory. 
for operation at an output of 750 horsepower at sea level. This 
engine may also be supplied with propeller reduction gears. The 
Wright Gipsy, a four cylinder, in-line, air-cooled engine rated at 
90 horsepower at I ,950 r.p.m. and the Curtiss Challenger, a six 
cylinder, radial, air-cooled engine rated at 185 horsepower at 2,000 

r.p.m. were also offered to the commercial market during 1933. 

Accessory M~nufacturers 

The Aircraft Radio Corporation, of Boonton, N. J., devoted 
its laboratory and production facilities to serving the various depart­
ments of the Government. 

T he Air Reduction Sales Company, of New York, continued to 
supply the industry with gas welding apparatus, its Airco Outfit 
No. 91 being especially developed for aircraft welding. 

The Air Transport Equipment Corporation of Garden City, N. 
Y., developed new magnesium landing gear wheels for semi-low 
tires, new tail wheels for amphibious, new free-range position lights 
on the rear end of the rudder, improved radio shielding equipment 
and freeze-proof airspeed tubes. 

The Aluminum Company of America continued development of 
dural metals and marketed a special chair for passenger planes. Its 
varied list of heat-treated aluminum alloys one-third the weight of 
steel includes sheet metal for structural parts, round and streamline 
tubing, e.'Ctruded sections for special requirements, forgings and mis­
cellaneous fabricated parts. M,uch progress was made on cor­
rosion resistance as represented in the composite Alclad sheet, a 
strong alloy core protected by a thin skin of pure metallic aluminum. 

The American Gas Accumulator Company, of Elizabeth, N. J., 
in its capacity as selling agent for Sperry, BBT and AGA products, 
continued to market airport lighting equipment, including landing 
area floodlights, double-end revolving beacons, boundary lights and 
floodlights for interior illumination. 
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The American T elephone & Telegraph Company, of New York, 
continued to supply the air transport industry with teletypewriter 
circuits and other equipment. Approximately 25,000 miles of the 
Bell System wires were in constant use by the Airways Division of 
the Department of Commerce for dissemination of weather in forma­
tion. 

Aqua Systems, of New York, added improvements to its estab­
lished systems for storing and handling gasoline and oil, with 
special attention to underground storage tanks and airport refuel­
ing services. 

The Bendix Products Corporation, of South Bend, Ind., a sub­
sidiary of Bendix Aviation, developed a standard pilot seat of 
minimum weight to meet Air Corps requirements, and placed in 
production a series of streamline tail wheel steering knuckles. Low 
pressure wheels and brakes, streamline wheels and brakes, and the 
Bendix Pneudraulic Strut were major developments during the 
year. 

The B. G. Corporation, of New York, further developed its 
line of radio-shielded spark plugs, employing special materials and 
the most exacting standards of design and workmanship. A special 
plug was developed for liquid-cooled engines. 

Berry Brothers, of Detroit, devoted considerable research and 
experimentation on weather racks and in salt water which resulted 
in improvements in their line of airplane finishes. New quick-drying 
and synthetic enamels were perfected and heavy bodied dopes were 
developed for the Navy. A pigmented dope of metallic lustre, was 
also put on the market. · 

The Breeze Corporation, of Newark, continued to supply its 
ten-year old market with its flexible metal air hose, and at the same 
time made available complete shielded ignition systems, from mag­
neto housings to spark plug cans, conduit fittings for all kinds of 
wiring, Aeroflex fuel and oil lines with fittings, and other acces­
sories, including a new line of aircraft navigation and running 
lights. 

The Champion Spark P lug Company of Toledo, 0., expanded 
plant and payroll to produce its new mica aircraft spark plug, , a 
radically improved design in the method by which the mica-wrapped 
spindle is secured in the bushing to form a positive gas-tight joint. 
A metal sleeve is forced between bushing and spindle under pres­
sure and electric heat so that the metal actually flows to form the 
joint. 

The Cleveland Pneumatic T ool Company, in addition to its 
"Aero! Strut," developed a pneumatic starter adaptable to both the 
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el~ctric inertia acc~l~rator and to. winding the inertia starter without 
electric power. One of the uniqpe developments is the use of the 
spline shock absorber practically doing away with the lapding 
gear. 

The Curtiss Aeroplane & Motor Company., of Buffalo, N . Y., 
completed tests on its electric controllable pitch propeller, and a 
number were installed on air line and military planes. The pitch of 
the Curtiss. propeller is changed by means of a small electric motor 
which is geared to the propeller blades with a reduction gear ratio 
of 36,ooo :1. 

. The Eclipse Aviation Corporation, of East Orange, N. J.t a 
division of Bendix Aviation, co11tinued serving the market with 
starters and injeCtion equipment, and' added to its products the 
Eclipse Air Injection Starter. The company planned important 
new developments for 1934. 

The Edo Aircraft Corporation, of College Point, N. Y., exclu­
sive specialists in the design and manufactut·e of all-metal seaplane 
floats ,and hul1s:. developed six new models of floats for Depart­
ment of Commerce license, constructed a complete float type am­
phibian for the Seversky Aircraft Corporation, produced a new 
ty'pe of float equipped vvith retraCtable. landing beaching gear, and 
continued to supply standard floats for private and transport flying. 
Edo float models were designed especially for the Byrd E:l:Cpedi­
tion's Curtiss-Wright Condor and Col. Lindbergh's Lockheed plane. 

The. Egyptian Lacquer ManufaCturing Company, of Kearny, 
N. J., ·continued its production of a complete line of cle!J.r and pig­
mented dopes, solvents, thinners, lacquer enamels, undercoats and 
finishes for fabric, metal and wood parts of aircraft. 

The Electric Storage Battery Company, of Philadelphi~, cQn­
tinued development and production of its line of Exide batteries 
for aviation service, one of the most important being lhe TX-19, 
designed to handle all lighting loads-radio, starting and ignition. 

The Fairchild Aerial Camera Corporation, of New York, com­
pleted development work on the T -sA five-lens camera taking over­
lapping .photographs in series for line drawn maps and military in­
telligence. Actually five .cameras combined in one,. the T-sA 
takes simultaneously one vertical photograph and four oblique photo­
graphs, ~nd the latter are rectified into vertical photos jiuring the 
printing prOC~S.S, the ·same SCa}e (!.S the one made with the vertical 
lens chamber. From an altitude of 20,000 feet a strip 20 miles 
wide is covered at a scale of 1 to 40,000, and a single assembly of 
five photographs covers 226 square miles. From 25,000 feet a strip 
26 miles wide is covered and the scale is I to so,ooo, approximately. 
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At this same altitude, and allowing an overlap of 55 per cent for 
one photograph upon the preceding photograph, a strip 357 miles 
in length can be covered; since this strip is about 26 miles wide a 
total area of approximately 9,000 square miles can be covered with 
a single loading of the camera. 

The Fay-Egan Manufacturing Company, of Cincinnati, 0., con­
tinued specializing in the mass production of aluminum alloy pro­
peller blades by means of automatic and semi-automatic machines 
developed in jts own shops. 

Fleetwings, Inc., of Roosevelt Field, L. I., N . Y., continued to 
supply the aircraft industry with its shot-welding process for stain­
less steel; and at the same time produced structural units, including 
wing ribs, tail surfaces and ailerons. 

General Electric continued to work with aircraft engine builders 
in designing more efficient superchargers. The results of this work 
were apparent in the increased power ratings both at sea level and 
at altitude of a number of different engines. The development pro­
gram on superchargers included the design and construction of a 
test set-up whereby it is possible, for the first time, to accurately 
measure the power required and the exact amount of pressure rise 
obtained from a gear driven supercharger at various engine speeds. 
Since suprecharger impeller speeds are constantly increasing, no>v 
ranging from 15,000 to over 30,000 r.p.m., considerable research 
has been carried out on designs which will permit economica l manu­
facture of impellers for safe operation at these speeds. Develop­
ment has been continued on different types of two-stage super­
chargers for altitude operation. 

General Electric also developed a new sonic altimeter, which has 
a working range from approximately zoo feet down to 2 feet above 
the ground. An electrical pick-up is utilized so that echoes can be 
heard thru the standard radio ear phones. This instrument will be 
most valuable in the blind landing development, since it is a true 
height above ground indicator and its range of operation is particu­
larly effective. The manufacture and sale of airport and airway 
lighting equipment was continued. 

For more than three years the B. F. Goodrich Company, of 
Akron, has carried on continuous development of aircraft de-icers. 
During the last winter they were being used successfully on the 
Transcontinental · & Western Air planes. The Goodrich Company 
established .a special department for that work, while its aviation 
division continued production of several improved types of aircraft 
tires for all purposes. 

The Goodyear Tire & Rubber Company developed a new hy-
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draulic brake on the multiple metal elise principle, and continued to 
ex port to nearly all countr ies its line of AinvheeJ tires and tubes 
and wheels and brakes of the full-balloon or ex tra-low-pressure 
type. 

The Gulf Hefining Company, of Pittsburgh, supplied aircra ft 
operators with a complete line of fuels and lubricants . 

T he Hamilton Standard P ropeller Company, of Hart ford, Conn., 
increased the number of employees, and continued development o f' 
two types of propeller. one being adjustable on the ground, and the 
other controllable in the air. Because of increased speed of the 
new military and commercial planes a controllable propeller is im­
portant ; and the product of this company makes possible the use of 
geared, supercharged engines on high speed shi ps. 

A NEW SHIP FOR T HE AIR CORPS 

The Army airship TC-13-buill by Goodyear-stationed at Langley Field, Va. 

The Haskclite Manu facturing Corporatio11, of Chicago, developed 
new lining panels {or t ransport planes, one ''Aluminum P lymetl,'' 
a light balsa wood core faced with dural sheets, perf orated on one 
s ide to further lighten the panel and add sound deadening. Another 
panel was the light, fire resistant Robertson bonded metal veneered 
by Haskeli te and available with light gauge steel or al umi num sheets 
on which a fabric is fused, and in tum veneered with ·fancy woods 
for cabin decoration. 

T he Hurley-T ownsend Corporation, of New \"ork, dur ing the 
year arranged with the Scintilla Company for world manu factur­
ing rig hts .outside the U nited Sta tes, to the copper-cooled HT spark 
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plug, which will be marketed by 200 Scintilla ~ales agents abroad. 
The International Flare-Signal Company, of Tippecanoe City, 

0 ., continued its production of a complete line of parachute flares, 
all awarded Approved Type Certificates as meeting the require­
ments of the U. S. Department of Commerce. 

The Irving Air Chute Company, of Buffalo, continued its de­
velopment of parachutes, most important innovations being a quick­
release harness and the Irvin Chair Chute which is believed to meet 
all requirements for passengers in cabin planes. A new parachute 
flare was also placed on the market during the year . The company 
announced that 36 countries use 12 different models of Irvin para­
chutes which have saved a total of 8oo lives. 

Walter Kidde & Company, of New York, installed on hundreds 
of military and transport planes their new L.ux airplane engine fire 
detector and their Lu::c extinguisher, with which more than forty 
engine fires w~re snuffed out while motors were being warmed up. 
Improvements in the control system of the extinguisher reduced to 
an eighth the effort required to operate it in an emergency. The 
fire detector was developed to give both audible and visible alarms in­
stantaneously. 

The Kollsman Instrument Company, of Brooklyn, New York, 
introduced new instruments and increased its personnd 100 per 
cent. The sensitive altimeter was redesigned, increasing its accu­
racy and reliability st111 further. An air speed indicator and a 
tachometer were developed. A new and revolutionary type of com­
pass was added to the Kollsman line. This instrument was made 
in two sizes for board mounting with a shock absorbing device built 
as an integral unit inside the case. Supplied with these compasses 
is a compensator eliminating error even when the plane is in­
clined at any angle up to 15 degrees. Four types of manifold pres­
sure gages in varying ranges and calibrations were developed besides 
vapor pressure thermometers and an engine gage unit consisting of 
a calibrated thermometer, oil pressure and fuel pressure gage. 
Standard air speed indicators and fuel quantity gages were also 
redesigned, making them simpler and increasing their life. 

The Leece-Neville Company, of Cleveland, continued to supply 
the industry with three sizes of 12-volt, voltage-regulated engine­
driven generators and also three sizes of two-voltage generators to 
supply a high voltage for aircraft radio while making available the 
normal voltage. 

The MacWhyte Company, of Kenosha, Wis., introduced a stream­
line tie rod with a true streamline section, showing under flight and 
wind tunnel tests certain advantages over the standard oval or 
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lenticula r section. lmprovcd stainless steel rods with better cor­
rosion resisting- properties were also developed clu ri ng the year. 

The Mercu ry .\irc ra ft Corpora tion. o f H ammondsport, N. Y .. 
continued to produce parts for lighter-than-air era ft. 

The Nicholas-Beazlcy Ai rplane Co., lnc., \Vla rshall . 1\{o. , sup­
plied parts including speed rings. safety hclts, screw machine p:Hb. 
steel stamp parts and wooden propellers . 

The Norma-HulTman Bea rings Corporation , o f S tamford, Conn., 

HYDRAUT.TCALLY CONTROLLl'i.D AIR SCREW 

A close-up dew o[ t he 193.3 dc,•elopmcnt in Hamilton Stand:1 rd controllable 
pitch propellers. 

dcvelop<•d a munber of new types of small ball hearing-s for usc qn 
control applications, including both rigid and sel f-alig-ning sealed 
hearings and newly designed sens itive bear ings for gyroscope gim­
bals and other aircraft instruments. 

The Q hjo Seamless Tube Company. of Shelby, 0., continued 
to supply airplane manufacturers with both carbnn and al loy scam­
less tubing con forming to Government speci fications. 

The Parker A ppliance Company. o f Cleveland , continued to sup-



AIRCRAFT YEAR BOOT< 

ply the industry with aircraft piping equipment in brass and alum­
inum alloys. The Par-ker tube or pipe cotmection is based ot'l a 
flange on each of the tube ends to be . joined. ·The flanges are 
:wedged between two parts :af the pipe fitting which are screwed 
together. 

The Pioneer Instrument Company continued to produce and 
supply a world-wide market with <J,ir distance recorders, air speed 
indica~ors, pitot and venturi tubes, altime~er~, hank indicators, climb 
indicators, docks, magnetic compasses, drift indicators, fuel gauges, 
supercharger gauges, tachometers and thermometers. 

The Pittsburgh Screw and Bolt Corporation continued produc­
tion of the. Uicks hollow steel blades for propellers; and they were 
standard' equipment in the air serviGeS and On scheduled transport 
lilies. 

The Pyle~Na:tional Company, 0f Chicago, redesigned its 36-inch 
floQ(tli'ght believed to be the largest on the 111atket for a s,ooo watt­
! 15 volt l~mp; also develO'ped a new built in leg,ding edge landing 
light, a new type of prismatic: lens navigation light, using silvered 
glass precisi_ii>it mirrors and lenses of h~at-resisting glass. That 
new equ~pment was installed on the Boeing transports. 

A most important step was taken by ~adio Corporation of A:mer­
ic.a, when all its aviat.ion radio activ-ity was transferred from Radio­
ri1anne Corporation of America, one subsidiary company, to RCA 
Vi~tor Company, another subsidiary. This move brought RCA's 
aviation activity completely under one roof, figuratively speaking, 
for at its large Camden i)latit RCA has concentrated all research 
activicy; ,commercial development and production of apparattis. This 
move will 'throw the full advantages of RCA's resources squarely 
in~o a;:viation. Foll<>wing this transfer, development was immediately 
oegun on a complete new line of aviation radio apparatus. Com­
plete systems for any aviation communication or navigational use 
are in production and will be marketed. Component items of systems 
now available include a new aircraft ·beacon weather receiver for 
itinerant aircraft and sma11 air lines, a new aircraft transmitter, a 
new airport receiver equally adaptable to pilot or aviation executive 
home use, and a new airport traffic control transmitter. 

John A. Roebling's Sons Company, of Treriton., N. J, continued 
production of special control cables, welding wire and other wire 
rope accessories. Special care was given the control cables, said 
to represent the highest development in the art of wire rope manu­
facture. Each individual wire is. submitted to exacting tests, after 
which the finished q.ble is ~ubjected to proof-loading and fatigue, 
testing far beyond the most rigid specifications. 
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The Scintilla Magneto Company, of S idney, N. Y ., a subsid iary 
o f the Bend ix Aviation Corporation, developed a new line o f aircraft 
magnetos embodying new features designed to meet the require­
ments of latest engines and anticipate futu re improvements as well. 
i\ mong the outstanding feat ures of: the new series is increased elec­
trical output to take care o f high compression and supercharged 
engines. Distributor gears a re fu lly enclosed in a separate com­
partment and run in a bath o f lubricant. A ne"v pivotless break er 
is used which greatly simpli fies the checking and adj ustment of 

CURTISS CONTROLLABLE PITCH PROPELLER 
The pitch of the Curtiss propeller is changed by means of a smaU electric moto r 
which is geared to the propeller l!ladcs with a reduction gear ratio oi 36,ooo: 1 . 

the breaker contact!'. Great attention has been gi\·en to accessibil­
ity o f parts and case o f disassembly to facili tate inspection and 
ad j ustmcnt. 

The Shell Petroleum Corpora~ ion continued to work with the 
engine manufacturers in a united effort to increase the operating 
efficiency and power output o{ engh1cs thruugh a more perfect 
adaptation of especially designed aircraft f ucls and lubricants. Con­
siderable research dealt with the anti-knock or octane rating of 
aviation {uels. 
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The Sinclair Refining Company, of New York, continued to 
supply the operators of flying craft with its special line of fuels 
and lubricants. 

SKF Industries expanded lts aviation activities in the develop­
ment of ball and roller bearings for aircraft engines and other 
equipment. A special department produced engine bearings having 
particular precision tolerances. A control pulley incorporating a 
ball bearing was developed during the year. The airship "Macon" 
contains more than 3,000 SKF bearings. 

The Smith Engineering Company, of Oeveland, 0 ., manufact­
urers of the Smith Controllable Propeller, was taken over by thl" 
Cord Corporation. The Lycoming Manufacturing Company at \Vil­
liamsport, Pa., another unit of the Cord Corporation, was li­
censed to manufacture the Smith controllable propeller, and sales 
are also handled by this company. 

The Smith controllable propeller is mechanically operated and 
has an in·finite number of blade settings. The control is operated 
from the cockpit and the blade angle can be changed at any time in 
flight at the will of the pilot. Provision was also being made for 
electrical control for use on multi-motored planes. The line of pro­
pellers formerly manufactured by the Smith E ngineering Company 
was being retooled for production, with plans for tht>. rlP.sign and 
manufacture of a complete line of controllable propellers for en­
gines ranging from 200 to 8oo horsepower. 

The Socony-Vacumn Corporation, formed in r931 by the 
merger of the Standard Oil Company of New York and the 
Vacuum Oil Company, was marketing its products developed for 
aviation service including lubricants and a fuel refined especially 
for aircraft engines and incorporating exclusive climatic control 
features. 

Products of the Sperry Gyroscope Company were invaluable 
adjuncts to many of the outstanding fl ight achievements of the year. 
On the Balbo expedition each of the twenty-five Italian seaplanes 
was equipped with a Sperry Horizon and two Directional Gyros, in 
all, seventy-five Sperry instruments. Perfect performance of every 
instrument was reported. Col. Lindbergh had his Lockheed Sirius 
monoplane equipped with a special vibration-proof instrument panel, 
complete with Sperry Horizon and Directional Gyro, designed and 
installed by the Sperry Company. When the United States Navy 
made its record-breaking, formation flight from Norfolk to Coco 
Solo, the six Consolidated Patrol Boats were equipped with Sperry 
Horizon and Directional Gyro. Wiley Post, on his record solo 
flight around the world, carried the Sperry Pilot for automatic 
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flying. This device is no longer electrical, but instead, is a pneu­
matic-hydraulic type developed during the year. Among the planes 
equipped with the Sperry automatic pilot were a United Air Lines 
-Boeing transport and the first of the TWA Douglas airliners. 

During the year the Sperry engineers developed specifications 
for soundproofing which were incorporated in the design and con­
struction of the Curtiss-Wright Condor and the Douglas Airliner. 

The Stanavo Specification Board, Inc., organized and supported 
by the Standard Oil Companies of New Jersey, California and In­
diana, was formed for the primary purpose of developing and 
standardizing specifications for aviation petroleum products. In 
addition to providing a complete line of fuels to meet the require­
ments of every model of aviation engine now being manufactured, 
over a horsepower range from 25 to 1,000, as well as special blends 
for various high-speed flights here and abroad, the Stanavo Board 
cooperated closely with aeronautical engineers and manufacturers. 
The development of hydrogenated high flash fuels by the Standard 
Oil Company of New Jersey promises marked reduction in fuel 
consumption, with increased brake mean effective pressures and 
higher power output. Several lubrication specialties have been de­
veloped by the Board to meet the demands of the highly specialized 
precision instruments in modern aircraft. 

The Standard Oil Company of Indiana continued to supply air 
lines and other aeronautical interests with fuels and lubricants. 

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

The Summerill Tubing Company of Bridgeport, Pa., con­
tinued to serve the trade by carrying a good stock of raw material, 
as well as warehouse stocks of finished, standard iizes. The same 
policy pursued from the beginning of the use of seamless steel 
tubing was being continued. 

The Texas Company's fleet of airplanes, which the company's 
territorial aviation representatives use for travel throughout the 
country, were continued in service as flying laboratories. for the re­
search division of the refining department. Gasoline, oils, greases 
and other such products received major tests in craft flown by Com­
mander Frank M. Hawks, J. D. "Duke" Jernigin and other Texaco 
pilots. In aviation, as with its other products, Texaco uses a 
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practical proving ground before adopting specifications for service 
to its transport, airport and other customers. 

Thompson Products, Inc., of Cleveland, continued its develop­
ment of aircraft engine valves of all designs, ·including tungsten, 
cobalt.:chrome and silchrome, in both solid ami hollow stem types. 

The Thurston Cutting Corporation, of New York, continued to 
supply the industry with its. special line of airplane 1al?ric cover­
ings, tape, balloon cloth and similar accessories. Their Dartmouth 
Tex airplane fabric was w~ed by the Byrd expedition for windproof 
garments. 

The Vellumoid Company, of Worcester, Mass., continued to 
market .its special line of complete gasket assemblies for specific air­
craft engines. 

The Western Electric Company in collaboration with the Bell 
Telephone Laboratories continued ·its development work on avia­
tion communication apparatus. Of particular interest was the work 
done with ap.paratus foi: blind landing. The. Fairchild plane of the 
Bell Laboratories was fully equipped an.d used in m<:.tking repeated 
checks on the. blind landing beacon of tl;le Department of Com­
merce at Newark, N.J. The newly designed radio telephone equip­
men~, brough't oqt in 1932, through the cooperation of transport 
operators was kept under dose obsetvation in 1933. Reports on 
its day-by-day operation under all conditions of transport service 
testified to its successful performance. The inhoduction of crystal 
control into receivers, similar to that already used i'n transmitters, 
serving to place the receivers on a fixed frequency and lock them 
there, added further to the dependability of radiophone communica­
tion. The Western Electric r·adiophone was installed in United Air 
Lines and Transcontinental & Western Air transport planes. 

The Wy~an-Go.rdon Company, of \Vorcester, Mass., continued 
production of aluminum alloy forg.illgs, among them a forg~d alum­
inum-alloy piston and other forgings for crankshafts) connecting 
rods, cams, gears and hubs. 

Among other accessory concerns purveying to the industry and 
forming important units of the national institution of aviation are 
the ·following: the Aero Supply Manufacturing Company of Corry, 
Pa. ; Airplane Wheel & Rim Corporation, of Binghamton, N. Y.; 
the Bredouw-Hilliard Aemmotive Corporation of Kansas City, Mo. ; 
the Elgin National Watch Company of Elgin, Ill.; Johnson Air­
plane &: Supply Company, of Dayton, 0.; Security Sportswear 
Company, of Chicago. 
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BEI.I.ANCA AIRCRAI~T CORPORATION 
New Castle, Del. 

AIRBUS - - 12-15 PLACE 

ENGINE: CuRTiss CoNQUEROR 

PRATT & WHITN£Y HoRNET 

WRIGHT CYCLONE 
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.... ---- -- ... __ _ 

BELLANCA AIRCRAFT CORPORATION 
New Castle, Del. 

AIRCRUISER - - 12-J 5 PLACE 

ENGINE: WRIGHT C YCLONE 

PRATT & WHITNEY HoRNET 
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---U-•!---

J------------7•'-o·------ -----1 

BOEING AIRPLANE COMPANY 
Seattle, Wash. 

MoDEL 247 - - 12 PLACE 

ENGINE: Two Pa.o\TT & WarTNEY \V ASP S 

" 
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1------------------ .,..,..,:..,_ __________ __ -l 

CURTISS-WRIGHT AIRPLANE COMPANY 
· St. LouisJ Mo. 

MonEL T -82 CoNDOR 17 PLAC E 

ENGINE: Two GEA.RED WRJOHT CvcLONE F 

) 
--
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i 
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CURTISS-WRIGHT AIRPLANE COMPANY 
St. Louis, Mo. 

KJ NOBrRO - - 8 PLACE 

ENGINE&: Two WaroHT WHIRLWIND 880 
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1---------,·~· ... .,.11.,__----~---j 

DOUGLAS AI.ij;CRAFT COMPANY, INC. 
Santa Monica,, Calif. 

TRANSPORT -- 16-20 PLACE 

ENGINEs: Two PRATT & WHITNEY HoRNE'J!s· 
Two WRIGHT C y cLoN·Es 
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GENERAL AVIATION MANUFAC';I.'URING CORPORA,TION 
Du,nd~lk~ M.d. 

GA-4<8 -- 10 PLACE 

ENGINE: WR~GllT CYCLONE 
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GENERAL AVIATION MANUFACTURING CORPORATION 
Dundalk, Md. 

GA-88X - - TRANSPORT 

ENGINES: THREE PRATT & WHITNEY WASPS 
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- - - ---- U -T-----'-----1 

0 
LOCKHEED AIRCRAFT CORPORATION 

Burbank, Calif. 
ELECTRA -- u PLACE 

ENGINES: Two PRATT & WJUTNEY WASP JUNIOR 



I. 
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I ~------------•~·--------. --~·~ 
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[L[.o;:-~ 
v () 
LOCKHEED AIRCRAFT CORPORATION 

Burbank, Calif. 
ORION -- 1-5 PLACE 

ENGINE : PRATT & WHITNEY WASP SIDl 
WRIGHT CvcLONE 

I 

.I 
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LOCKHEED AIRCRAFT CORPORATION 
Burbank, Calif. 

VEG A -- 7 PLACE 

ENGINE: PRATT & WHITNEY WASP SC- I 
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1------- - - x·t --- ---"'---'-- --1 

THE NORTHROP CORPORATION 
Inglewood, Calif. 

DELTA - - 8 PLACE 

ENGINE: 'WRIGHT CYCLONE 



PASSENGER AND CARGO TRANSPORT 

·-------"'•( --- ----,--

THE NORTHROP CORPORATION 
Inglewood, Calif. 

G.unu -- 1 PLAcE 

ENoiNJ:: PRATT & WHITNEY HoRNET 

WBJOHT CYCLONE 
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SIKORSKY AVIATION CORPORATION 
Bridgeport, Conn. 

MooBL S-42 -- 40-50 PLACE 

ENGINES: Foua PaATT & WHITNEY HoaN£TS 
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STK:ORSKY AVtATION CORPORATION 
Bridgeport, Conn. · · 

AMPHiBlON S-40 -- 88 PLA-CE 

ENGI-Niis: Fo~R Pa<\TT & WHITNEY HoRNETS 

\ 
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SIKORSKY AVIATION CORPORATION 
Bridgeport, Conn. 

MonEL S-41 -- 16 PLACE 

ENGtN &s: Two PRATT & WHITNEY. HoRNETS 
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r------- ---- - ... ·-· .. ··-·--------- --"1 

.... - --_.,-, 

----.... ~·----··· - M 

STINSON AIRCRAFT CORPORATION 
Wayne, Mich. 

MoDEL A -- 10 PLACE 

ENGINES: THREE LYCOMING R-680-5 
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~-------------------------------~--------------~ 

~---------------!·~·--------~ 

AERO NAUTICAL CORPORATION OF AMERICA 
Cincinnatit Ohio 

AERONCA C-8 -- 2 PLACE 

ENGINE: A ERONCA E -liSA 
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AMPHIBIONS, INCORPORATED 
Garden City, L. I., N. Y. 

PRJVATEER P -SB· -- 3 PLAC~ 
ENOINE: CoNTINENT.\L R-690 
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THE BEECH AIRGRAFT COMPANY 
Wichita, Kans. 

MoDEL BI7L - - 4 PLACJ: 

ENGINE: WauiHT \VHtRJ,WIND 



J 

298 PRIVATE OPERATIONS AND AERIAL SERVICE 

~--------------------- 50' 6•----------------------~ 

• 

BELLANCA AIRCRAFT CORPORATION. 
New Castle, Del. 

SENIOR pACEMAKER -- 6 PLACE 

ENGINE: PRATT & WHITNEY WASP JUNIOR 

Wawwr WHIRLWIND 

( 

12' 2" 
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.,._-----------so· e•·------·--------+ 

12' 2 .. 

BELLANCA AIRCRAFT CORPORATION-
New Castle; Del. , . 

SENIOR SKYROCKET -- 6-8 PLACE 

SENIOR SKYRO~KE'l' STANDARD 

·SENIOR SKYROCKET DELUXE 

ENGINE: PRATT ~WHITNEY WASP 
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CONSOUDATED AIRCRAFT· CORPORATION 
·Bulfalo, N. Y. 

MoDELs: F-5; ltl & ll - 2 Pi.ACES 
EN.GlNES: KtNN~R K-5, Jl-5 & R-5 

t . 



I 
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r 

CONSOLIDATED AIRCRAFT CORPORATION 
· Buffalo, N. Y. 

MoDELS ~1 -C, D - - 2 PLACE 

ENGlN E: PRATT & W HITN EY WAsP J uNIOR 

LYCOMING 



(: 
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f----------~.16'· 11>''----------------l 

CURTISS-WRIGHT AIRPLANE C0¥PANY 
St. Louis, Mo. 

MoDn 16-E -- 8 PLA-c.E 

ENGINE: WB,JOHT WHJilLWIN,D 175 
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f--------- ll~.·-------~ 

.. 

CURTISS-WRIGHT AIRPLANE COMPANY 
St. Louis, Mo. 

SPEEDWING -- 1-8 PLACI: 
ENGINJ:S: WRIGHT WHIRLWIND 
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GREAT LAKES AIRCRAFT · CORPORATION 
Cleveland, Ohio 

M ooEL 2T- l ;E --. 2 PLA CE 

ENGI N E : HJ-DRnPJ AMERICAN Ctaaua 

• 
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GREAT LAKES AIRCRAFT CORPORATION 
Cleveland, Ohio 

MoDEL 2T-1A -- 2 PLAc2 
ENGINE: AMERICAN CIRRUS 
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I 

KEI.LETT AUTOGIRO CORPORATION 
Philadelphia, Pa. 

MODEL K-4. -- 2 PLACE 
ENoiN:&: CoNTINENTAL ~10 H.P. 
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KEYSTONE AIRCRAFT CORPORATION 
Bristol, Pa. 

CoMMUTER · -- 4 PucE 

E~GINE: WRIGHT WIURLWIND 330 
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T?c===~~==~~ 

~~--~~~~----

1---------,u·-------..: 

KREIDER-REISNER AIRCRAFT COMPANY, INC. 
Hagerstown, Md. 

FAIRCHILD 22 -- 2 PLACE 

M oDEL C7 ENGINE: RovER 7!j H.P. 
C7-A AMERicAN Cmaus 95 H.P. 
C7-B MENASCO 12.5 H.P. 
C7-D WRIGHT GYPSY 90 H .P. 
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~r------~--------A3Z~"W-----------------~ 

I 

KREIDER~REISNER AIRCRAFT COMPANY, INC. 
Hagerstown,. Md. 

FAIRCHILD 22 -- ,2· PLACE 

MoDEL C7E EN'mNE: WARNER ScARAB 

C7F W A'RNER SuPEa-SCAJ.iU 
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Kll.EIDER-REISNER AIRCRAFT COMPANY, nw. 
( Hag~rstown, Md. 

FAIRCHILD 24.. - · - 2 P 'LACE 

MoDEL CS EN~lN:E: AMERICAN ·Cta.aus 
cs-A WAltNER ScAltAB 

cs:..B MEN,o\ScQ 
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LOCKHEED AIRCRAFT CORPORATION 
B-ptb,4nk, Cali£. 

ALT:Alll - 1 PLACE 

El'j"GINE: PaaTT· & WH.ITNEY WA.sP SIDI 
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GROVER LOENING AIRCRAFT COMPANY, INC. 
Garden City, L. 1., N. Y. 

DucKLING -- 2 PLACE 

ENGINE: W ARNER ScARAB 
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D. A. LUSCOMBE 
Kansas City, Mo. 

LU$COMB!i: -- 2 PLACE 
ENGI'NE·: WARNER SuPEa~ScARAB 



J. 
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"II> l_ 
PITCJ\IRN ·AUTOGIRO COMPANY 

Willow GroveJ Pa. 
MoDEL PA-1,9 -- 4 PLACE 

ENGfNE: PRATT & WHITN'EY' WASP 

. WRIGHT WHJRI.l'VIND 420 



PRIVATE OPERATIONS AND AERIAL SERVICE 315 

PITCAIRN AUTOGIRO COMPANY 
Willow Grove, Pa. 

MoDEL PCA-2; PCA-8 -- 8 PL.&c£ 
ENGINE: PRATT & WHITNEY WASP JUNIOR 

WRIGHT WHIRLWIND BOO 
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PITCAIRN AUTOGIRO COMPANY 
Willow Grove, Pa. 

MoDEL PA-18 - - 2 PLACE 

ENGINE: KINNER R-5 
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~----------------s~r----------------~ 

SIKORSKY AVIATION CORPORATION 
Bridgeport, Conn. 

AMPH IBlON S-89 --- 5 PLACE 

ENGINE : PRATT & WHITNEY W.uP, JuNtoa 
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STINSON AIRCRAJt'T CORPORATION 
Wayne, Mich. 

·MoDEL 0 - - . 2 PLACE 

E.NGINE : LYCOMING R-680-4 



PRIVATE OPERATIONS AND AERIAL SERVICE 319 
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STINSON AIRCRAFT CORPORATION 
Wayne, Mich. 

MoDEL SR -- ,4 . PLACE 
ENOJNE: LYCOMING R-680 
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1-----------1----!?.J'~H.. 

1------..!....-~V!o'·------1 

~""'·~ 

WACO AIRCRAFT COMPANY 
Troy, Ohio 

MoDEL RNF - - S PLACE 

ENGINE : w ABNER SCARAB 
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WACO AIRCRAFT COMPANY 
Troy, Ohio 

MoDEL A -- 2 PLACE 
ENGINE: CoNTINENTAL 

J ACOBS LA-1 
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""---..... --·------.. --.... 

WACO AIRCRAFT COMPANY 
Troy, Ohio 

MoDEL WHD -- 2 PLACE 

ENGINE: WRIGHT WHIBLWIND 
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WACO AIRCRAFT COMPANY 
Troy, Ohio 

MQDELS PBF & UBF - - 8 PLACE 
ENGINE: JACOBS LA-1 

CoNTINENTAL R-670 
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WACO AIRCRAFT COMPANY 
Troy, Ohio 

MonEL UIC -- <i PLACE 

ENGINE: CONTINENTAL R-670 



r 

MIUTARY AIRPLANES 

B/J AIRCRAFT CORPORATION 
Baltimore, Md. 

ARMY PuRBl!IT YlP-16 -- 2 PLAcE 
ENGINE: CuRTiss CoNQUEROR 
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~----------a-o··------------------~ 

~--------.n~·~----------~ 

B/J AIRCRAFT CORPORATION 
Baltimore, Md. 

NAvY Fronua XF~J-1 -- 2 PLACE 
ENGINE: WRIGHT WHIRLWIND 

• 
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B/J AIRCRAFT CORPORATION 
Baltimore, Md. 

OBSERVATION OJ-2 

ENGINE: PRATT & WruTNEY WASP JuNIOR 
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BOEING AIRPLANE. COMPANY 
Seattle, Wash. 

BoMBER YlB-9A 
ENGINE: Two PRATT & WHITNEY HoRNETS 
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BOEING AIRPLANE COMPANY 
Seattle, Wash. 

FIGHTER F4B-4! 
ENGINE: PRATT & WHITNEY WASP 

I 
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BOEING AIRPLANE COMPANY 
Seattle, Wash. 

Fto~TER XF6B-1 
ENGINE: PRATT & WHITNEY TwiN W ASP JuN IOR 
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l----------&7'•11l·· _ _ _ __ __.. __ -l 

BOEING AIRPLANE COMPANY 
Seattle, Wash. 
PuasurT P-26A 

ENGlNE~ PRATT & WHITNEY WASP 

331 
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CONSOLIDATED AIRCRAFT CORPORATION 
Buffal~, N. Y. . , 

PATROL FLYING BQAT P2Y-1 
ENmN·Es: T:wo GEARED WmGHT CYcLO~ES 



MILITARY AIRPLANES 

CURTISS AEROPLANE &, MOTOR COMPANY 
Buffalo, N. Y. 

FIGHTER FllC-2 -- GosHAWK 

ENGINE,: WRIGHT CvcLoNE F -- 700· H.P. 

333 
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CURTISS AEROPLANE & MOTOR COMPANY 
Buffalo, N. Y. 

HAwK PuaaUI T LAND PLANE 

ENGINE: WRIGHT CYLCONE F -- 700 H.P. 
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CURTISS AEROPLANE. & MOTOR COMPANY 
Buffalo, N. Y. 

,. 
__ __.L 

0B8ERVATION & ATTAC K - - . FALCON SEAPLANE 2 PLACE 

- ENGINE: WlllOHT CYCLONli: F -- 700 H .P. 



MILITARY AIRPLANES 

CURTISS AEROPLANE & MOTOR COMPANY 
Buffalo, N. Y. 

HAwK. PuRsUIT SEAPLANE 

ENGINE: WRIGHT CYCLONE F -- 700 H.P. 
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CURTISS AEROPLANE & MOTOR COMPANY 
Buffalo, N. Y. · 

Oss~RVATION & ATTACK -- FALCON 2 PLACE 

ENGINE: WRIGHT CYCLON~ F -- 700 H.P. 
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CURTISS AEROPLANE & MOTOR COMPANY 
Buffalo, N. Y. 

FALCON OBSERVATION 0-89 
ENGI NE: C u RTISS CoNQUEROR 650 H.P. 
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CURTISS AEROPLANE & MOTOR COMPANY 
Buffalo, N. Y. 

ATTACK YA-8 -- ''SHRuu:'' 
ENGINe: CuRTISS CoNQUEROR 650 H.P. 
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·CURTISS AEROPLANE & MOTOR COMPANY 
Buffalo, N. Y. 

HAwK PuRSUIT P 6-E 
ENGINE: CuaTt88 CoNqu~:aoa 650 H .P. 



MILITARY AIRPLANES 

CURTISS AEROPLANE & MOTOR COMPANY 
Buifalo, N. Y. 

AIRSHIP FIGHTER F9C-~ 
ENGINE: WRIGHT WHIRLWI ND 4~0 
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CURTISS-WRIGHT AIRPLANE COMPANY· 
St. Louis, Mo. 

OsPREY -- 2 PucE 
E N GI NE: WRIGHT WHJR.LWIND 4~0 
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GENERAL AVIATION MANUFACTURING CORPORATION 
Dundalk, Md. 

ARMY OBSERVATION YO-& YI0-27 
ENGINEs: Two C u RTiss CoNQUERORS 



344 MILITARY AIRPLANES 

GE NERAL AVIATION MANUFACTURING CORPORATION 
Dundalk, Md. 

U. S. CoAsT GvARD -- AF-15 
ENGINEs: Two Pa&TT & WHITNEY WABPS 



MILITARY AIRPLANES 

GREAT LAKES AlRCRAFT CORPORATION 
Cleveland, Ohio 

MonEL XPT-980 
ENGINE: CoNTINENTAL 
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MILITARY AIRPLANES 

GREAT LAKES AIRCRAFT CORPORATION 
Cleveland, Ohio 

OBSERVATION AlltPlUBION XSG-I 
ENGINE: PRATT & WHrTNEY \VASP Jumon 



MIUTARY AIRPLANES 

t--- - ----41'11"----- -1 

KEYSTONE AIRCRAFT CORPORATlON 
Bristol, Pa. 

BoMBARDMENT B6-A 

ENGINES: Two WRIGHT CYc LONES 
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MILITARY AIRPLANES 

KEYSTONE AIRCRAFT CORPORATION 
Bristol, Pa. 
MODEL OL9 

ENGINE: PRATT & WHITNEY \V ASP 
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KEYSTONE AIRCRAFT COR,PORATION 
Bri~tol, Pa. 

OBSERVATION O:lL 

ENGINE: PRATT & \VHITNEY '"ASP 
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STEARMAN AIRCRAFT COMPANY 
Wichita, Kans. 

MoDEL si -- 2 PLACE 

ENGINE: PRATT & WHITNEY T8A WAIJ"P JUNIOR 



MIUTARY AIRPLANES 
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CHANCE VOUGHT CORPORATION 
East Hartford, Conn. 

CoRSAIR V -80 - - I Px.ACE 
ENOINR : PRATT & WKITNKY HoRNET 
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CHANCE VOUGHT CORPORATION 
East Hartford, Conn. 

CoRSAIR V-90 -- 2 PLACE 

ENorN~:-: PRATT & WHtTNiiiY HoRNET 



MILITARY AIRPLANES 

CHANCE VOUGHT CORPORATION 
East Hartford, Conn. 

CoasAra V-90 -- 2 PLACE 

ENGJN:&: PRATT & WHITNEY HoRNET 
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AERONAUTICAL CORPORATION OF .AMERICA 
Cincinnati, Ohio 

AERONCA E-113A -- 36 H.P. 
~ CvLINPER OPPOSED AIRCOOLED 
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KINNER AIRPLANE & MOTOR CORPORATION, 
Glendale, Calif. 

MoDEL K-5 -- 100 H.P. 
MoDEL B-5 - - 1.25 H.P. 

5 CvLINDER RADIAL A.IacooLED 
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LTD. 

I 
--+/ ~. . . 

. '--, 

> ;; 
(j 
~ 
:> 
~ 
t'Ij 
7: 
C'l ..... 
z 
t'Ij 
(/) 

~ 
U\ 
U\ 



~----------------45*~~------------------~ 1-------- ~~.~· ----1 

KINNER AIRPLANE & MOTOR CORPdRATION, LTD .. 
Glendale, Calif. 

MoDEL R-5 -- 160 H.P. 
5 CvL~NDER RADIAL Am·coor.ED 
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KINNER AIRPLANE & MOTOR CORPORATION, LTD. 
. Glendale, Calif. 

MoDEL C--5 -- .210 H.P. 
5 CYLINDER RADIAL AmcooLED 
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LYCOMING MANUFACTURING COMPANY 
Williamsport, Pa. 

MoDEL R-680 -- 215 H.P. 
9 GYLINJ>ER RADIAL AIR~QOLED 
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LYCOMING MANUFACTURING COMPANY 
Williamsport, Pa. 

MoDEL R-680-4 - - 2.20 H.P. 
R-680-2 -- 240 H.P. 
R-680-6 -- 245 H.P. 
R-680-5 -- 260 H.P. 
R-680-7 -- 240 H.P. 

9 CYLINDER RADIAL AtaCOOLED 
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PRATT & WHITNEY AIRCRAFT COMPANY 

Eas~ Hartford, Cgnn. 
HoRNET D -- 675-70'0 H .P. 

<; 9 .CYLINDER R.,.DJ.AL Autco.OLED 
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I· 
PRATT & WHITNEY AIRCRAFT COMPANY 

East Hartford, Conn. 
HoRNET D (GEARED 8:2) -- 700 H.P. 

9 CYLINDER RADIAL AiacooLBD 
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PRATT & WHITNEY AIRCRAFT COMPANY 
East Hartford, Conn. 

HoRNET Dt -- 575-700 H .P. 
" 9 CvLINDER RADIAL AmcooLJCD 
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PRATT & WHITNEY AIRCRAFT COMPANY 

. East Hartford,.-Conn. 
H oaN:&T Dl (G:uRED 8;~) -- 575-700 H.P. 

9 C~LINDER RADIAL AiacooLED 
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PRATT & WHITNEY AIRCRAFT COMPANY 

East Hartford, Conn. 
WASP JuNIOR -- 80<>-420 H.P. 
9 C!LI NDER RADIAL AmcooLED 
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PRATT & WHITNEY AIRCRAFT COMPANY 
.East Hartford, Conn. 

TwiN WASP JuNroR (G:&4B&D 3:2 AND 4:8) -- 650-700 H.P. 
14 CYLINDER RADIAL AIRCOOLED 
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PRATT & WHITNEY AIRCRAFT COMPANY 
East Hartford, Conn. 

WASP - - 420-550 H.P. 
9 CYLINDER RADIAL AIRCOOLED 
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PRATT & WHITNEY AIRCRAFT COMPANY 
East Hartford, Conn. 

WASP ( GEARED 8:2) - - 460-525 H .P. 
9 CYLINDER RADI AL AIRCOOLED 
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PRATT & WHITNEY AIRCRAFT .COMPANY 
East Hartford, CQnn. 

TwiN WASP. (GEARED . . s·;2) -- 750-880 H.P .• 
1 '1! CYLINDER RADIAL AmcooLED 
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WARNER AlRCRAFT CORPORATION 
Detroit, Mich. 

ScARAB -- 125 H.P. 
SuPER-ScARAB -- 145 H.P. 

7 CYLINDER RADIAL AmcooL£D 
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WARNER AIRCRAFT CORPORATION 
Detroit, Mich. 

ScARAB, JR. -- 90 H.P . . 
5 CYLINDER RADIAL AmcooLED 
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WRIGHT AERONAUTICAL CORPORATION 
. P;~iterson, N. J. 

CuRTISS CHALLENGER -- 185 H.P. 
6 CYLINDER R ADIAL ArRCOOLED 

l----t4 \l----. 
··1~) 

> 
~ 
(') 
:::0 
> 
"'j ...., 
ti:J z 
0 -z 
ti1 
Vl 

~ 
'l ... 

.I 



I--- --Z4l---- -1 t------------(o'~J----------1 

~I '·t- '1. 1m1 .1· 

1' 

WRIGHT AERONAUTICAL CORPORATION 
Paterson, N. J. 

CuaTISS CoNQUEROR -- 650 H.P . 
1 ~ CYLINDER V TvP&: L IQVID CooLED 
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WRIGHT AERONAUTICAL CORPORATION 
Paterson, N. J. 

CuRTiss CoNQUEROR (GEARED) -- 650 H.P. 
12 CYLINDER V TvP£ LIQUID CooLED 
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WRIGHT AERONAUTICAL CORPORATION 
Paterson, N. J . 

C:uRTrss SuPER CoNQUEROR -- 750 H.P. AT Su LEVEL 
600 H.P. AT 12,000 F-r. 

12 CYLINDER V TYPE LIQUlD CooLED 
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WRIGHT AERONAUTICAL CORPORATION 
Paterson, N. J . 

CuRTiss SuPER CoNQUEROR ( GEARED) 750 H.P. AT Su UVEL 

600 H.P. AT 12,000 FT. 

12 CvLJNDER V TYP:& LtQum CooLED 
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AIRCRAFT ENGINES 
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WRIGHT AERONAUTICAL CORPORATION 
Paterson, N.J. 

WRIGHT WmRLWJN D -- 175 H.P. 
5 CYLINDER FIXED RADIAL AJB.COOLED 
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WRIGHT AERONAUTICAL CORPORATION 
Paterson, N. J. 

WRIGHT 'VHIRLWIND -- 250-285 H.P. 
7 CvLl!'iDER FrxEo RAouL AlacooLED 
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WRIGHT AERONAUTICAL CORPORATION 
Paterson, N. J . 

WRIGHT WHIRLWIND - - 880-365-420 H.P. 
9 CYLINDER F IXED RADIAL AIRCOOLED 
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WRIGHT AERONAUTICAL CORPORATION 
Paterson, N. J. 

'WRIGHT WHIRLWIND (GEARBD) -- 88o-S65-420 H.P. 
9 CYLINDER FrxEo RADIAL AmcooLED 



WRIGHT AERONAUTICAL CORPORATION 
Paterson, N. J. 

'VRIGHT DouBLE Row 'WHIRLWIND - - 700 H.P. 
14 GrLINOER 2 Row FixED RAoaL AIRCOOLED 
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WRIGHT AERONAUTICAL CORPORATION 
Paterson, N. J. 

WRIGHT DouBLE Row WHIRLWIND (GEARED 4:8) - - 700 H.P. 
U CYLINDER 2 Row FIXED RADIAL A1acooLED 
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I 
WRIGHT AERONAUTICAL CORPORATION 

Paterson, N. J . 
WRIGHT CYCLONE -- 715 H.P. 

9 Cvt.INDER FI:ICED RADIAL AJacooLED 

(This engine also bas ratings of 64<5 and 67 5 H.P. at sea level, 
785 H.P. at 4,000 feet altit ude and 710 H.P. at 7,000 feet altitude.) 
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WRIGHT AERONAUTICAL CORPORATION 
Paterson, N. J. 

WRIGHT CYCLONE (GEARED 8:5) - - 71/S H.P. 
9 CYLINDER FIXED RADIAL A IRCOOLED 
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WRIGHT AERONAUTICAL CORPORATION 

Paterson, N. J. 
WRIGJ:r'l' CYCLONE (GEARED 16:11) -- 715 H.P. 

9 CfLINDER FIXED R .'<DIAL AIRCOOLED 
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AVIATION CHRONOLOGY AND RECORDS 387 

CHRONOLOGY FOR 1933 

Orville Wright receives first honorary fellowship of tltc Institute of 
the Aeronautical Sciences. 

Fifth Annual All-American Air Races held at Miami, tl'la. 

Gold Medal of the Federation Aeronautique ' Internationale for 1932 
awarded to Juan de Ia Cierva. 

Jean Mermoz with live paasensera, fHes from Marse;ne, France. to 
Buenos Aires, Argentma, having made the transatlantic flight 
from St. Louis, Senegal, to Natal, Bra•il, in 14 hrs. 27 min., on 
January 16. (Cou7.inet 70, 3 Hispano·S.uiza motors.) 

Herbert Schiff Memorial Trop~•r for 1932 presented to Marine 
J'isbtins Plane Squa<!ron IO·M. 

Transcontinental and Western Air, Inc .. starts air mail •et·vice from 
C<:~lumbus, Ohio, to Fort Wayne, Ind. 

Squadron Leader 0. R. Gayford and Flight Lieut. G. E. Nicholetts 
e.~:>blish distance record of 5,308.985 miles flying from Cranwell , 
England, to Walvis Bay, Soutbwat Africa. (Fairey Long-Range 
monoplane, Napier Lion motored.) 

Capt. James A. MollisiiQ flies from Lympne, England, to Natal, 
llrazol, covering- 4,600 miles in 3 days, 10 hn. 8 min .. nnol making 
the tr3nsadantic cro~~ing . from T hies, Senegal, to Natal in 17 hro, 
40 min. (De Havillattd Puss Moth, De Havilland Gipsy Major 
mot'?red.) 

Amel'ican Airways. Inc., extends air mail service from Toledo, Oloio, 
to Columbus, Ohio. 

American · Airways,- Inc. , start.~ air mail 
N. Y., and Detroit, Mkh. 

senrice between Uuflalo, 

American Airways, lne., starts air mail ser.~lce between Roston, 
Mass., and Albany, N. Y. 

MackliY 'frophy {or 1931 presented to Major General Flenlamin D. 
l'oulois, 

"U. S. S. Ranger," aircraft carrier, launcloed at Newport News, Va. 

Kohler Aviation Corporation extendil air mail service fo·om Muskegon, 
Mich., to Milwaukee, Wis. 

Northwest Airw:ays, Inc., extends air mail service from Bismarck, 
N. D., to 'Billings, Mont. 

Victor Smith flies from Lympne, England, to Cape Province, South 
AfTica, in about 4 days, on auempted fligbt 16 Cape Town. (Comper 
Swift, Pobjoy motored.) 

"U. S. S. Macon" christened at Akron, Ohio, by Mrs. W. A. Moffett. 

Maryse Hilu Aies ft-om Paris, France, to Hanoi, French Indo-China, 
in 5 day•, 22 hrs., establishini new record, later fly ins to Tokio, 
Japan, and back to Paris, (l':arman, Gnome-Rhone K-7 motored.) 

Two British planes, piloted by Lord Qydesdale and Flisht Lieut. D . 
F. Mcintyre and carrying Lt. Col. L. V. S. Blacker and S. R. 
Ronnett, fly over Mt. Everest. (Houston-Westland, Bristol Pegasus 
S.J motored, and Westland W311ace, Bristol Pegasus S.3 motored.) 

"U. S. S. Akron" crasl1es at aea off New Jersey coast, with a loss of 
73 officers.- crew and guesto. 

Francesco Agello establishes seaP.lane speed record of -423.822 m.p.b. 
at Desenz.ano, 'Italy: (Macchi-Castoldi 72, Fiat A.S.6 motored.) 

Second A.isht over Mt. Everest made by two British planes, piloted 
by Lord Clydesdale and Flisht Lieut. D. F. Mcintyre and carry· 
ing Lt. Col. L. V. S. Blacker and A. L. Fisher. (Houston-Westland , 
Bristol Pegasus S.3 motored, and Westland Wallace, Eri&tol 
Peaasus S.J motored. ) 
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.Apr. 2 .1 

Apr. 29 

May 3 

May i-8 

May 15 

·May 17 

May 19-21 

MaY. 26 

May 29 

May 31 

June 2 

June 10·11 

June 11-12 

J11ne IS 

June 24 

July 1 

July 1-4 

July 1-4 

July 1- Aug. 12 

J~ily 7-8 

July S 

AIRCRAFT YEAR BOOK 

"U. S. S. Ma~on'' ma,.es first flight ;~t Akron, Ohie,. carrying lOS 
pcr.sonS.· 

Cheney Award pr esented to Private .-4;tden M. Fadey of the Army Ai-r ··corps. · ·· 
·Rear Admiral Ernest J. King becomes Chief of the Bureau of Aero• 

nau.tics, Navy Department, 

Captain Stanislaus Skarzyn·ski . flies .from San ·Luis, Senegal, to 
Maceio,. E~azil, in about 17~ hours. (R.W.D.S, De Havill.nd 
Gipsy Major motored.) 

Jean Mermoz, with si* passengers, flies . froin Nab!, DrazU, to 
Dakar, ·s~negal, ' in 17 ·h.S. fO ·min. (Couzinet, 3 Hispano-Suiza· 
motors.) 

Frpnklin Institute M~dal ;>,warded to Orvilie Wright. 

International Austrian Alpine Flight won by S. Josipovich. 
Kl 32, Argus A.S. 8~ motor~d.) 

{Klemm· 

'Mackay Trophy for 1932 presented to Eleven~h Bombardment Squadron 
of Army :A:ir Corps. 

First llMi.tal Deutsch . d~ Ia Me-Urthe Cup ·Ra~e wO'n by Geor ges. 
Detre. (Polet 53, Poter. 9B motored.) 

Collier Trophy for 1'132 presented to Glenn L. .Martin f()r the .de­
velopment' of a·n outstandil}f: l)i-engined, l1igh·speed, weight-carrying 
airplane. 

Lt. Comdr. Frank M. Hawks flies non-stop from Los Angeles, Calif., 
to Floyd Beanett l~ield, Brooklyn, N. Y., in 13 bri 26 min. · ls 
sec., establishing ne·w weat-e.a.st non-stop re-cord. {Northrop Gamma, 
Wrig,ht Whirlwind R-15!.0 motored .. ) 

Capt. Mariano Earberan and L.ieut. Joaquin Collar fly from Seville, 
Spain, ·to Camgue:y, Cuba, in ab<;>ut 40 hrs. (Breguet, Hispano-
Suir.a motored.) ' · · 

Cap~ .. J .. Errol Bo_yd', with Robert _G. Lyon and Harold P. Davis, .flies 
non-stop from Floyd B.ennett. F1eld; Brooklyn, N- Y., to St. Marc; 
Haiti, in about 24 hrs. ( Bellanca monoplane,. Wright Whirlw.ind 
motored.) · · 

James]· ·Mattem, on an atteq~pted fliglit around the world, flies .. _from. 
Floy Be.nnett Field, 'Brooklyn,. N. Y ., ~c;ross .the Atlantic and as 
far as Siberia, wbert he is forced dow.IJ1. later flying part .of tlie 
way back to· New. York. (Loc\<heed ·vega-, Pr~tt and Whitney · 
Wasp motored.) 

Royal ~ir For~ Display held at Hendot~, England. 

Col. Ros~oe Turner flies from Floyd Bennett Field, ·Brooklyn, 1ir. Y., 
to Los Angela..' Cali~~ •. in. 11 brs . . 30 min., ~!itl;lblisbing new ea.st­
west record. (Wedell-wtlhams, Pratt and Wh1tney Wasp motored.) 

American· Air Ra~s held at Chicago, .111.,, u1_1dei the. sponsorship of 
the Chic~go Tribune. · 

National Air Races held at Los Angeles, Calif., under ·the sponsor· 
ship of -the National Aeronautic Ass.oeiation, 

General Italo Balbo, leaving from Or.be.tello; Italy. with 25 seal!lane.~ 
of ·the Italian Air Force, flies to Chicago, Ill., via Iceland and 
Laprador, _23 of tJ:le pla!le~ returning to Rome via New York, New.· 
foundland, ·and the AzO'res. {Savoia·Mareh~lti S-SSX, 2 Isotl;l 
FraS<:hirii As so motors.) · · 

Amelia Ea_rh.art Putllam ·fli~s from . Los Ang.eJes, Calif., to Newar_k, 
N. ],. m 17 hrs. 7, . mm. 30 s~.. est;3bhsh1~1g ne"f record fo• 
women. (Lockheed '\i ega. Pratt and Whttne·y Wasp motored.) 

King's Cup Race won· by Capt. Geoffrey de Havilland at Hat'fi.,fd, 
England. {De Havilland Leopard Moth, De Havilland Gipsy 
.Major motored.) 
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Fourth Annual National Soarina_ Contest held at E lmira, N. Y., 

under auspices of the Soarins Society of America, Inc, 

Capt. Ste~hen Darius and Stanle~. T. Girenas fly from Floyd ~nnett 
Field, Brooklyn, N. Y., to Soldin, Germany, where they crash 
and are killed. {Bellanca, Wright Whirlwind motored.) 

Wiley Post, starting from Floyd Bennett Field, ~rooklyn, N. Y., 
flies around the world in 7 days, 18 brs. 49 ~ min. , covering 
15,596 miles in 4 days, 19 hrs. 36 min. 6ying time and eatablishing 
new record. (Lockheed Vqa, Pratt and Whitney Wasp motored.) 

Capt. James .A. Mollison and Amy Johnson Mollison fly from Pendine 
Sanda1 Pendine, Wale~ to Stratford, Conn., in about 39 hrs. (De 
Havilland Dragon, 2· JJe Havilland Gipsy Major motors.) 

Kurt Schmidt establishes duration record {Cir gliders of 36 bra. 3'5 
min. at Korschenruh, Germany. (Grunau glider.) 

Lieut. Maurice Rossj and Paul Codos tly from Floyd Bennett Field, 
Brooklyn, N. Y., to Rayak, Syria , establishing a distance record 
of 5,657.387 IDJ1es jn about 55 brs. (Bleriot 110, Hispano.Suiza 
motored.) 

Daniel Guggenheim medal for 1933 awarded to Comdr. Jerome C. 
Hunaaker. 

International Air Races held at Chicago, Dl., under the sponsorship 
of the Chicago Daily News and the sanction of the National Aero· 
oautic A'-'Oeiation. 

General Francesco de Pinedo is killed at Floyd Bennett Fiel<l, 
Brooklyn, N. Y., in taking off on a transatlantic flirbt. 

Gordon Bennett Balloon Race won by Capt. Franciuek Hynek and 
Lieut. Zbii!Jliew Burzynsky of Poland, ftyjng 846 miles from Chi· 
eaga, 11!, , to Launiere, Quebec, Canada. 

James R. Wedell establishes landplane speed record of 304.98 m.p.11. 
at Glenview, Ill. (Wedeli-Williams special racer, Pratt and Whitney 
Wa•p motored.) 

Six flying boats of Navy Squadron VP-SF tly non·stop from Norfolk. 
Va., to Cooo Solo C. Z. making a record distance formation 
flight of 2,059 miles. (Consolidated P2Y·l, 2 Wright Cyclone 
motors.) 

Euaene L. Vidal is appointel Director of Aeronautics, Department 
of Commerce. 

Richard C. DuPont estab!isnes American distance record for gliders of 
121.6 miles front Rock Fish Gap, Va., to Frederick, Md. (Bowlus 
1·P·S sailplane.) 

Col. Roscoe Turner flies from Burbank, Calif.; to Floyd Bennett Field. 
Brooklyn, N. Y., in 10 hrs. 4 min. 55 sec., establishing a new west· 
east record. (Wedell-Williams, Pratt and Whitney Wasp motored.) 

Gustaote Lemoine establishes altitude landplane record of 44,819.418 
feet at Villacoublay, France. (Potez SO, Gnome-Rbone K-14 

. motored.) 

Soviet balloon "U. S. S. R.", carrying George P rolc:o6ev, Konstantin 
Godunov, and Ernest Birnbaum, ascends to a height of 62,335 feet 
near Moscow, U. S. 5. R. 

Air Commodore Sir Charles Kingsford-Smith flies from Lympne. 
En&'l3nd, to Wyndham, We~tern Au•tralia, in 7 !!_;rye, 4 Ius. 43 
min., est3blishing new record. (Percival Gull, De .ij.aviUand Gipsy 
Major motored.) 

National Charity Air Pageant held at Roosevdt Field, Mineola, N. Y., 
under auspices of Sportsman Pilot Association, 

Major Alexander P. de Sevenky establishes amjlbibion speed record 
of 179.76 m.p.h. at Roosevelt Field, Mineola, N. Y. (Seversky S.3, 
Wright Whirlwind motored.) 

•' ·' 
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"U. S. S. Macon" 8ies non-stop from Lakehurst, N. ]., to its base 
at Sunnyvale, Calif. 

Cllarle~ T. P. t)lm, G. U. Allen, P. S. G. Taxlor and J. E<bvardsc,. 
navigator, Jly from Rartllondsworth, England, to Detby, Western 
Australia, in 6 d.aY!t. 17 hrs, 56 mi.n., establishing new reoord. 
(Avro 10, -~ Wright whirlwind motors.) 

"(;r.af leppelin'' extends its regular scheduled South American trip 
to· includ" Miami,' Fla.,_. AlCr<in, Ohio, and Cbjcagp, Ill. 

Arinual convent:ioh of- National Aeronautic Associati<in held in Wash, 
ingtc5n, D. C. · · · · · 

Bleri9~ Cu'f won by Capt. Pietro V. Scapinelli1 flying 3.0 minutes at, .a. 
speed o 384.86 m.p.h., fro1n Porto Corsmo to Porto Recanat1, 
Italy. (Macclii·C~stoldi 7Z, Fiat A. S. :6 motor.ed. ) 

l~))'ing boal of -~~ Deutsclie . Luft Hansa .makes test flight {rom 
Bathurst, Africa, to Natal, Brazil, witlt stop in mid-ocean at tlte• 
s.ieamer We'Stfal«a. · · 

Lt. Comdr. Thomas G . . W. Settle .and Maj. Che•ter .L. 1:-'ordney 
establish¢.!! an officia.l altitude recl)rd of 61,236.691 feet in a balloon, 
Jlyin.s' ·froDl Akron, Ohio, to Bay Side, N. J. 

Air Mail. Flien' Medal pres~itt~!J to Mal B. Freeburg: pf North~est 
Airways, Inc: 

Pac.ific Ii;ltematiO'nal Air P~geant hell) al Curtiss-Wright S.an Frandsco 
Airport, San Mateo, Calif. · 

Col. and Mrs. Charles A: Lindbergh re~um to New York, having 
left Glenn Curtiss Air.por~ North Beach, Queens, N. Y., July 9 
on a·.~_ 29,l!81' mile :survey night for Pan American A.irl"ays, includ· 
i~ . Greenland, ltetand; MoS<low; the· Azores, West Africa. an(! 
South Am~'t;ica.. (Lockheed Sirius, Wright ~yclone lll!>tored,)' 

l'rances H •.. Marsalis and Heten Richey establish w.omen's refueling · 
duration ·reij:ord of 9 days, 21 hn. ·42 mU.. at Miami, Fla. (Curtiss·· 
':fhrush, Wi ight Whi'rlwind motor<ld.) · 

Col. Charles A. Lindbergh . presents his airplane and equipment u~d 
.on surv.ey flight to American Ml!!ieum of Natural History. 

Rear. Admiral Richard E. ll}'rd, with Harol<! I. June, pilot, .William 
B.owlin, J. A. Petter, and Carl 0. Petecrsen, makes f'o;>trr-hour e.l(.· 
plor'1otiun fligl\~ .fro.m his ship in the Antarctic. (Curtiss'Wrigbt 
Condor seaplan:e, 2 Wr.ight Cyclone motors.) 
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WORLD SPEE~ RECORDS 
BY AIRPLANE 

ltoa' liM»' 1910 1912 ltli 1919 1.1120 lt21 1.921 1123 1924 rm 112& 

SPEED RECORDS 
by airplane 

Pate P{ace Airp-lane Pif()t 

'1903 United 
(First 

.$tat~s 
FJight) 

Wright (U~) 0. Wright 

1909 France Curtiss <US) Curtiss 
1910 United States Bleriot (Fr'} UBI.anc 
1912 France Deperi:h1ssin ~Ft) Vedrines 
1913 F.rante Deperdussin (Fr) Prevost 
1919 United States Curtiss- (l:JS) Roblfs 
1920 France Nieuport (Fr) I.ecointe 
1921 Franc.e Nieuport (for) Lecointe 
!922 United .,States. Curtiss (US) Mitchell 
1923 United State~ Curtiss (US} Williams 
1924 France I''erbois {Fr) Bonnett 
1927 Italy Mae~ hi (It) de Bernardi 
192$ ~taly Ma¢cbi (It) de Berna;rdi 
1929. England s ·uper·marine (B~) Qrlebar 
1931 England Super marin~ tBr) 'Stainfo.rth 
·1933 Italy Macch.i (H) ·Agello 

1.929 1931 tt3'3 

St>e.ed 
30 m.p.h. 

47 m .. p.lr. 
·66 1n.p .. h. 
106 in.p.b. 
1·26 it!.p.li. 
162 n;t.p.h. 
194 m.p.h. 
~OS m.p.h. 
22Z m,p .. h. 
266 Jjl.p.h , 
278 m.p.b. 
2'17 m.p:h. 
3l8 m.p.h. 
357 m.p.h. 
406 m.p.h. 
4'23 m.p.l1. 
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Jm.J:S 
1910 -::. 

WORLD RECORD NON-STOP 
FLIGHTS BY AIRPLANE 

1ill-= 

1912 

1919 

1922 

19t3 

1DI 

11117 

IM7 

IDI 

lte 

DGte 
1908 
1909 
1910 
191 1 
1912 
1919 

1922 

1933 

1926 

1927 

1927 

1928 

1929 

1!13 1 

1933 

1933 

6211 ...... 

8;$13 -

The record flight of today is a comnionplace tomorrow. 

RECORD NON-STOP FLIGHTS 

by airplane 

PLace 
France 
France 
France 
Fran~ 
France 
St. Johns, New£. 

to Ireland 
San· Diego, Cal. 

to Indianapolis, 
Ind. 

New York to San 
Diego, Cal. 

Paris to Djask, 
Persia 

New York to P aris, 
France 

New York to 
Germany 

RoUie to Erazil 

Paris to Coulart, 
China 

New York to Istan• 
bul, Turkey 

Cranwell, Eng. to 
Walvis :B·ay, 
South Africa 

New York to 
Rayak, Syria 

Airplane 
Wrigl!t {US) 
Farman (Fr) 
Farman (Fr) 
Nieuport (Fr) 
Farntan (Fr) 
Vickers (Dr) 

Fokker (US) 

l'okker (US) 

Dreguet (Fr) 

Ryan (US) 

Bellanca (US)' 

Savoia {It) 

Dreguet (Fr) 
1 

Dellanc- (US) 

Fairey (Dr) 

Rlerlot (Fr) 

Pilot 
W. Wright 
11\1rman 
Tabuteau 
Gobe 
FournY 
Alcock and 

Brown 
Kelley and 

Maeready 

Kelley and 
Macready 

Coste and 
Rignot 

L indbergh 

Chamberlin 

Ferrarin and 
del Prete 

Costt~ and 
Bellonte 

Boardman and 
Polando 

Gayfo1·d and 
Nicholetta 

Codos and 
Rossi 

Distcna 
n.s mi. 
145 mi. 
363 mi. 
460 mi. 
628 mi. 

1,936 mi. 

2,060 mi. 

2,516 mi. 

3.313 mi. 

3,610 mi. 

3,911 mi. 

4,466 mi. 

4,912 mi. 

5.011 mi. 

5,30ll mi. 

5,653 mi. 
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WORLD ALTITUDE 
RECORDS 

» ... 
~ 

, .... ,~ , .. r-
r-

·~ r-

1!1 ';* 
~ 

31.47~ 

~ ~ - ~ 

~ ~ 

·~794 r-=- ~ 
.. 

r--

.... ,, , .. -

IW ltot lttl 1912 191S lt\t 1910 1!121 IIU IN1 ID 1«10 I~ lbl 

Date 
1908 
1909 
1911 
1912 
1913 
1919 
1920 
1921 
1923 
1927 
1929 
1930 
1932 
19JJ 

ALTITUDE RECORDS BY AIRPLANE 
l'lat:e 

France 
France 
France 
Algeria 
Fran~ 
United States 
United States 
United States 
Franoe 
United States 
Germany 
United States 
Encland 
France 

AwjJ/ane 
Wri(ht (US) 
A ntotnette (Fr) 
Bleriot (Fr) 
Morane (Fr) 
Nieuport (Fr) 
Curtiss (US) 
Lepere (US) 
Lepere {US) 
Nieuport {Fr) 
Wright (US) 
Junkers (Ger) 
W right (US) 
Vickers <Ur) 
Potez {Fr) 

PilDt 
W, Wright 
Latham 
Garro$ 
Garros 
Legagneux 
Rohlfs 
Schroeder 
Maeceady 
Leoointe 
Champion 
Neuenhofen 
Soucek 
Uwins 
Lemoine · 

OFFICIAL AIR RECORDS • 

Altilude 
361 ft. 

1,486 ft. 
12,959 ft. 
18,405 ft. 
20,07S ft. 
32,450 ft. 
33,113 ft. 
34,507 ft. 
36,564 ft. 
38,474 ft. 
41,794 ft. 
43,165 ft. 
43,976 ft. 
44,819 ft. 

Established under Rules and Regulations of the 

FEDERATION AERONAUTIQUE INTERNATI ONALE 

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

December 31, 1933 

OFFICIAL WORLD AIR R ECORDS 
World records are defined as maximum performanc-e regardless of the 

class or type of aircraft used. 
MAXIMUM SPEED OVER A 3 Kl·LOMETER COURSE 

682.078 km.p.h. (423.822 m.p.h.) 
Francesco Agello Italy, April 10, 1933. 

AIRLINE DISTANCE .•.•• • .•••....••..•...... 9,104.700 kilometers (5,657.387 miles) 
M. Ross.i and P. Codos, France, August 5, 6, and 7, 1933. 

ALTITUDE ........................................... 18,665 meters (61,236.691 feet) 
Lt. Comdr. T. G. W. Settl~, USN, and Major Chester L. Fordney, USMC, United 
States, November 20, 1933. . 

CIRCUIT OF WORLD ..................................... (No record established). 
AIRLINii: DISTANCE WITH REFUELING •...•.•••..•...•.. (No record established}, 
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OFFICIAL INTERNATIONAL AND N.ATIONAL "CLASS" 
REC,ORDS 

AIRPLANEs.-CLASS C 
DISTANCE, AIRLiNE 

<fntemational Reco~d •.•.•.••••••.••••.•....... 9,104.700 kiiometers (5,657.387 miles) 
M.. RQSsi and_ P. Cll.dbs, France, Bleriot-.Zapata monb[>lane, "Joseph Le Brix,"· His· 
pallo•Suiza .500 HP engine, from FJo)•d ·Benne~t Field, ·Brooklyn, New York, U. S. A. 
to Rayack, ·Syria, ·August ··5, 6, and 7, 19-33, · · · 

1\fat\ona,l (U.S:} Recora., ........ , .... , .......... 8;065.236 kilometers _(S,Q11.800. miles) 
Ru~~;sell ~- Boar.dman a'nd John Potando, Bellanc;a •monoplane; W••&ht ]·6 3QO HP ­
engJne, fr.om Brooklyn, New York, 'to Istanbul, 'Turkey, July 28, ·29., and 30, 1931. 

DIST~CE, BROKEN LINE 
Infe.m.ationaJ. Recl:>rd ..... ....................... 9,106.330 kiloin10ters (5;658.400 miles) 
· ~ •• . Ro9~ and ' P ·. Codo~, France, Rleriot:ZaP.ata ~_t~onoplane,. "Joseph .T~e · B'rix/' His· 

pano-Su1za 500 HP engme, from Floyd Benneft F1eld; Brooklyn, New. York, U. S. A •.• 
to Rayack Sy_ria August· 5; 6, arid 7, 193-3. . . 

·National (U.S.) Record>: .• : . ;: •• ·• •••••.• ; .................. .. ...... None established. 
ALTITUDE 

Internati·onal Rec(lrd •••••.•••••.• •. •...•.•••..•••.. 13;66'1 . meters (4'4,819.4;l!i feet)' 
G. Ilemojne, 'France, Potet 506 biplan~, Gnome-Rhone 'engine, 'at Villa:coulilay, SeP:. 
te.inber 28; I ~33. · ·· 

National (U:$.) Record ,.,: •••••.•••..••••••••••• ,. •••. 1:3,157 me.ters (43,1:6~.880 feet) 
Lt •. A~llo SOucek, Wngh.• "Apache;" Pratt ·and Whttney l!SO HP engme; at Ana· 
·costia, !) . . C., June 4, 193.0. · 

MAXIMUM SPEED 
In~rnatioilal Record .•• _. •.•.••.•.••....• , ..... ,Speed, 490.80 km.p'.h. (304.98 ni.p:b.) 

James R. ·weaen,· United States; Wedell-Williams . monoplane, Prat~ and Whtiney 
WasP. Senior enpne, 5U!*r.cbarged, Glenview, Illinois, Septemoer 4, 1933 .. 

National (U.S.) Record ..................... , •.•.••••...•••.••••.• :Same as above. 

SPEEDS FOR SPECIF.IED DISTANCES WitHOUT PAY LOAD 

SPEED FOR 100 KILOMETERS (62.137 MILES) 
International Recotd ..... ... ... , ••••..••.•.• Speed, 401.279 kin.p.h. (249.342 m.p.h. ) 

Lieut. C}'rus ·Bettis, t.Tnited States, Curtiss R'3C·1, ' Cur·tiss V-1400 HP ~ngiiie,. 
Mitchell Field, New Yotk, October 1'2, -1925. 

National (U-S'.) Record ............................................ Same. a·s above. 
SPEED FOR 1000 KILOMETERS (621.369 ,MILES)• . ' 

Int$fnatilirial ~ecorp •.. :· •. , ................ S~ed, 347.477 ki}I·P·h· (21.5:912 m.p.b, )· 
:Fhght Captam Robert. Untuclit, Germany, Heinkel He 7·0 atrplane, BMW V1 ' 630 
HP engir!e, at Berlin' Staakeit, March 22, 1933. . 

National (U.S.) Record : .•.• ; ••.•••..••.••••. Speed·, 205,06 km.p.b·. (12.7,418 m,p.h.) 
Lieut. Harold R. Harris, U.S.A., and Ralph Lockwood, DH;4L, Liberty 400 HP 
engit:tr;. at Wright Field, Dayton, , Ohio, March 29, 1923. 

SPEED FOR 200Q KILOMETERS (1242:7:19 MILES) . . 
Int~rnational J{ecort/. ......... .... , ............ ~pe!"d• ·345.310 km.p:b. (214.565 ~.p.b.). 

Flight Captain Ro~rt Untu_cht.. Germany, He'mkel 70 monoplane, ItMW 630 HP 
~gine·, .Berlin·Staaken, March ·24, 19.33. . · 

Nilt!onal (U.S.} Ri.cord . ........... .' ........... l'!peed, 183',83 km.p.~. (11!4.2_26 m.P..h.) 
Lteut, Harold R. Ha.rns, U.S.A., DH,4L, .Ltberty 3.7·5 HP en·gm.,, . Wnght l••eld, 
Dayton, Ohio, April 17, 1-923: · 

SPEED FOR '500,0 KILOMETERS (3106.849 MILES) 
IJ.>let:natjona.l R«ord ........................ Speed, 208,152 km.p.b. (130.189 m.p.b.). 
·· C~rlos· 'de _Hayil <fonzales a!'d qpri;mo Rodrigue2- Diaz.. Spatn, Breguet airplane; 

H1spano-Suoza 600 HP eng>M, Sev>lle·Utrera-Carmo!'a cow:~. Octo~r 1· and 8, 
1930. ' 
National (.U.S:) Record ........................ , , ................. None e.stablish~d. 

SPEED FOR 10,000 KILOM·ETERS (6213.698 MII.ES) 
Ii!ter.hational R~cord •....•..••.••••.••••••.•• Speed, 149.,853 'km.p.h. (93.1 t:4 m.p.h.) 

] •. Le Bri», ;and M. Doret, Fr~nce, Dewoitine ·.airp,lane, Hispano-Suiia 650 HP en· 
J!ne, Istres, June 7, ·8• 9, and 10, 19.31. 

NatJ!lnal (U.S.) Rec:ord. "' ....................................... None establlshed. 

CLASS 9-WITH PAY LOA.D OF 500 KILOGRAMS 
(1102.311 lb&.) 

AT.TITUDE 
International R-ecord ••••.•••••••..• ·• •••.•.•...•••.. 10,285 llleters (33;743.33" feet,) 

M . . Signerin. }'r:mce" llreghet 198 .airJ>-lane, Gnome-Rhone 620 'HP engine.; \lillac~u· 
!>la.y, September 21, 1932. 
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National (U.S.) Record •...•.• .••...•• • , •••..•• .. ....• ••• 8,578 meters (28,143 feet) 
Lieut. H. R. Harris, U.S.A.S., USA·TP·l, L iberty 400 HP engine, at Wright Field, 
Dayton, Ohio, May 21, 1924. 

SPEED FOR 1000 KILOMETERS 
International ' R(cord ... . ......••.. ... . ... .• Speed, 347.477 km.p.h. (215.912 m.p.h.} 

Flight Captain Robert Untucht, Germany, Heinkel 70 monoplane, BMW Vl 630 HP 
engine, at Berlin, March 22, 1933. 

National (U.S.) Record ..... .......... ..... ..... , .. ... ............ None established. 

SPEED FOR 2000 KILOMETERS · 
International Record ••..••.....•............ Speed, 255.253 km.p.h. (158.606 m.p.h.) 

M . Doret, Captain Terrasson and Lieutenant Lecarme, France, Oewoitine monoplane, 
3 H ispano-Su1za 575 HP engines, ViUacoublay-Qrleans-Le Boullay couue, Se-p. 
tember 7 1933. 

National (U. S.) Record ..... .' ........ . ..... , ..... .. . ... . . . ...... None established. 

SPEED FOR 5000 KILOMETERS 
Neither lnternatio!'al nor National ( U.S.) Record has been established. 

CLASS C-WITH PAY LOAD OF 1000 KILOGRAMS 
(2204.622 lbs.) 

ALTITUDE 

International Record ... ... ...•.. . .. .........•. •... . .. 8,980 meters (29,461.853 feet) 
M. Signerin, France, Bregue~ 198 airplane, Gnonte·Rhone 620 HP engine, Villacou· 
blay, Se~tember 2<1, 1932. 

National (U.S.) Record •.•... ....... .••....... .....• .•... . 6,346 meters (20,820 feet ) 
Waldo Waterman, Bach airplane, Wright }·6 engine, Los Angeles Airport, Los An· 
geles, California, July 26, 1929. 

SPEED FOR 1000 KILOMETERS 
International Record •••..••..........•.•• . . Speed. 281.250 km.p,h. (174.760 m.p.h.) 

M. Lemoine, France, Pottt SO airplane, Gnomc·Rhone 700 HP engine, Villacoublay· 
Angers, March 8, 1933. 

National (U.S.) Record ••.•.••.•....... , • . , .. Speed, 245.750 km.p.h. (152.700. m.p.h.) 
Leland F. Schoenhair, Lockheed Vega "Executive" monoplane, P ratt and Whitney 
450 HP engine, supercha,.ged. Jacksonville, Florida, February 20, 1930. · 

S PEED FOR 2000 KILOMETERS 
International Record •...... • . ..... .. •. ...... Speed, 255.253 km.p.h. (158.606 m.p.h. ) 

M. Doret, Ca~_>tain Terras&On and Lieutenant Lecarme, France, Dewoirine monoplane, 
3 Hispano-SulZa 575 liP engines, Villacoublay- Orleans- Le Boullay couru. Sep­
tembet- 7, 1933. 

National {U.S.) Record .......................................... None established. 

SPEED FOR 5000 K,lLOMETERS 
Neitbe·r International nor National ( U.S.) Rceor d bas been established. 

CLASS C-WITH PAY LOAD OF 2000 KILOGRAMS 
(4409.244 lbs.) 

ALTITUDE 
International Reoord ................................. 7,507 meter$ (24,629.215 feet} 

Lucien Coupetf France, Farman 160 biplane No. 3, 2 Farman SOO HP engines, 
Toussus·le·Nob e, April 28, 1931. 

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

SPEED FOR 1000 KILOMETERS 
International Record ..... . .. .............. ... Speed, 259.556 km.r.l•. ( 161.280 m.p.h.} 

M. Doret, Captain Terrasaon and Lieutenant Lecarme France. Dewoitine mono­
plane, 3 Hiapano·Suiza 575 HP engines, Villacoublay-Orleans-Le Boullay course, 
September 7, 1933. 

National (U.S.) Record •. • • • •• . ..• • ............. .... ............ . l'{one established. 

S PEED FOR 2000 KILOMETERS 
International Record ....• ,., ••••.....•.•... Speed~,. 255,253 km.p.b. (158.606 m.p.h.) 

M. DoretJ. Captain Terruson and Lieutenant ucarm<', France~,. Dewoitine mono· 
plane, 3 n lapano-Suiza 575 HP engines, Villacoublay--Orleans-.L.e Boullay cou rse, 
Septen:ber 7, 1933. 

National (U.S.) Record ........... ... .. .... ........ . . ............ None established. 

S PEED FOR SOOO KILOMETERS 
Neither International nor National (U.S.) Record has been established. 
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CLASS C-WITH PAY LOAD OF 5000 KILOGRAMS 
(11,023 lba.) 

ALTITUDE 
International Record ............ ..... ....... ,.,., .•.. ..• 3,586 meters (11 ,765 feet) 

L. Bououtrot; France, super Farman·Goliath, 4 Farman 500 HP engines. at Le 
Bo.urget, November 16, 1925. · 

National (U.S.) Record .••...•.• ,, • . •. •......•.• .• • .• .•...•..••. • None established. 
SPEED FOR 1000 KII.OMETERS 

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

Neither I nternational nor National (U.S.) Record bas been established. 
SPEED FOR SOOO KILOMETERS 

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

CLASS C-WITH PAY LOAD OF 10,000 KILOGRAMS 
(2'.2,046 lbs.) 

ALTITUDE 
International Record., ......... ... , ..................... 3,231 meters (10,597 feet) 

Cav. Domenico Antonini, Italy, Caproni "Ca 90" airplane. 6 l sotta·Frascbini Ano 
engine&, 1000 HP each, Cascina Malpensa, February 22, 1930. 

National (U.S.) Record. , ...... ... .... , ...... , ..... , .... ,, ....... None established. 
SPEED FOR 1000 KfLOMETERS 
. Neither International nor National (U.S.) Record has been established. 
SPEED FOR 2000 KILOMETERS 

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

Neither I nternational nor National (U.S.) Reeor d has been established. 

CLASS C-GREATEST PAY LOAD CARRIED TO AN 
ALTITUDE OF 2000 METERS 

(6,561.66 feet). 

International Record .................... , ......... . ·10,000 lcilo~arns (22,046.222 lh~.) 
Cav. Domenico Antonini, Italy, Caproni "Ca 90" airplane, 6 Isotta·Fraschini .Asso 
engines, 1000 HP each, Ca~eina Malpensa, February 22 1930. 

National (U.S.) Record ............................ 2,000 kilograms (4,409.244 lbs .. ) 
Lt. H . R. Harris, U.S.A.S., Barling- Bomber, 6 Liberty 400 HP en&ines, at Wright 
Field, Dayton, Ohio, October 25, 19Z3. 

CLASS C-REFUELING IN FLIGHT 
AIRLINE DISTANCE WITH REFUELING 

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

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

LIGHT AIRPLANES-CLASS C-FIRST CATEGORY 
Multi·seaters weight empty less than 560 kgs, (1,234.576 tbs.) 

AIRLINE DISTANCE 
1 International Record . .••• ..... , •.....• . · . ••• .•. ·. ~ '.2;912 kilometers (1,809.429 miles) 
' Lalouette and de P ermangle, France, Farman 231 airplane, Renault 95 RP engine, 

from Istres airport to Ville-Cisneros, Janua ry 11 and 12, 1931, 
National (U.S.) Record .......... : ............... : .... ... : •.• , ... None established. 

ALTITUDE · 
International Record ................................... 9,282 meters (l0,4S3 feet) 

Comm. Renato Donati, pilot, M. Lancianib passenger, Italy~ Jl'iat A.S.I .c.n.a. air· 
plane C.N.A.c. 7 engine, Littorio airport, ecember 30, 1932, 

Nati~nal (U.S.) Record ....... . : .. ...................... 5,652 rnet~rs (18,543 feet) 
W1Ufred G. Moore, Inland Swrt monoplane, Wa(ncr 110 HP enguJe, Kansas City, 
Mis110uri, September 3Q: 1929. " 

SPEED FOR 100. KILOM.r.;TERS . . 
International Record •..••.. . ......•.• . ••• .. . Speed, 250.591 km.p.h. (155.709 m.p.h.) 

Amou>< and B rabant, France, Farman 357 monoplane, Renault~ l20 HP engine, 
Villeuuvage-La Marmogne course, November 29, 1933. 

National (U.S.) Record ..................... Speed, 204.313 lcm.p.h.. (126.950 m.p.h.) 
Willfred G. Moore, pilot; W. S. Glodfelty, pas$enger; Inland sport monoplane, 
Warner 110 HP engine~. Kansas City, Missouri, February 12, 1930. 

SPEED POR 1000 KILOMI!..'l'ERS · · 
Interna~iona1 Record •.••••.••..•.•..••.. , •• Speed; 225.705 tcm:p.h. (140.246 m.p.h.) 

Arnoux ud Brabant, France, Farman 351 monoplane, Renault 120 HP engine, 
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Villesauvage-La Marmogne course, October 14, 1933. 
National {U. S.) Record ..•• •. ..••.•.•.•..• .. ••....••........ .. •. None establi$hed. 

SPU:D !'OR 2000 KILOMETERS 
Neither International nor National {U.S.) Record has been established. 

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

AIRLINE DISTANCE 
International Record ••...•........... ...•.•...••.•• 3,582 kilometer.~ {2,225.747 miles) 

Captain Skerzinski, Poland, R. W, D. 5·2 monoplane. Gipsy Major 130 HP et~gine, 
from St. l,ouis, Se.negal, to Maeeio, Brazil, May 7, 1933. 

National (U.S.) Record •...... . ..•. .. .. . .... ..• ...... 2,655 kilometers (1,650 miles) 
D. S. Ztmmerly, Barling NE-3 airplane, 60 HP t~entond engine, Brownsville, Texas, 
to Winnipeg, Canada, July 17, 1929: 

ALTITUDE 
International Record . • . •.•.•. .. •........ .. ......... 10,008 meters {32,834.546 feet) 

Furio Niclot, Italy, E.T.A., C.N.A. air plane , C.N.A.C. 7, 160 HP engine, lillorio 
Airport, December 24, 1933. 

National {U.S.} Record •.•.•... . .•... . . .. .. .. ..... • , ..... 7.338 meteu (24,074 feet) 
D. S. Zimme.-lyj Barling NR-3 monoplanr, Lambert R266 90 HP engine, Forest 
Park Flying Fie d, St. Louis, Missouri, February 16, 1930. 

SPEED FOR 100 KILOMETERS 
International Record ..... ...... . ...... . .... Speed, 334.666· km.p.h. (207,951 m.p.h.) 

R. Delmotte, France, Caudron monoplane, . type 362,. Renault-Bengali ISO HP engine, 
at btres December .26, 1933. . 

National (U.S.) Record •...• ; ••••. , .•.•... , ..•........••••••••.•. None establish~d. 
SPEED FOR 1000 KILOMETERS 

International Record ........ 00 ...... .... .. Speed, 332:883 km.p.h. {206.843 m.p.h .) 
R. Delmotte, France, Caudron monoplane, type 362, Renault-Bengali ISO HP engine, 
at Istre& December 26, 1933. 

National (U. S.) Record ................ . .. .. 00 ....... 00 ••••• ••• • None established. 
SPEED FOR 2000 KILOMETERS 

Neither I ntttnational nor Nationol (U.S.) Record has been establisltffi. 

LIGHT AIRPLANES-CLASS C-THIRD CATEGORY 
Multi-seaters weight empty leu than 280 kgs. (617.288 lbs.) 

AIRLINE DISTANCE 
International Record ..•......•. ...••. . ... ... ... .. 886.677 kilometers (550.95 4 mil~s) 

Sebastlano Bedendo and P. Nuvoli, Italy, N. S. airplane, Pobjoy 75 HP engine. 
from Cinisello-Milano to San Vito dei Normani·Brindisi, April 24, 1933. 

National {U.S.) Record ....... .......................... .. 00 oo •• • None established. 
ALTITUDE 

International Record •.••...•.•.•.••.•. •..•.•.•..••• .. . 6,951 meters (22,805.049 feet) 
Giovanni Zapp<:tt·aJ, pilot; Ragusa Fr.ance~co1 passenger; Italy, NS monoplane, Pobjoy 
75 HP engine, · J\1ontecelio, December, 193J. 

National (U.S.) Record ........... ..... , .. . . oo ... . . oo4,244 meters (13,923.843 feet) 
Edna Rudolph, Pilot, Thornton Waggoner, Passenger, Curtiss Wdght Junior air· 
plane, Szekely 43 HP engine, East St. Louis, IUinois, May 31, 1931. 

SPEED FOR 100 KILOMETERS • 
International Record . 00.00 00 ... 00 00 00 .... Speed, 212.139 km, p. h. (131.816 m.p.h.) 

Bailly and Reginensi, France, Farman 239 airplane, Pobjoy 75 HP engine, Ville· 
sauvare·La Mannogne course, October 4, 1933. 

Nationa {U.S.} Record. oo .... ... .......... .. ....... .............. None established. 
SPEED FOR SOO KILOMETERS 

International Record ..... 00 ...... 00 . 00 ... oo .. Speed. 200.271 km. p,lt. (124.442 m.p.h.) 
Bailly and Reginensi, France, Farman 239 airplane, Pobjoy 75 HP engine, Ville· 
sauvafe·La Marmogne course, October 6, 1933. 

Nationa {U.S.) Record ..•.. ........•.••••.•..........•..•• ...•• •. None established. 
SPEED FOR 1000 KILOMETERS 

International Record 00 ......... .. ... 00. oo .. Speed, 195.760· km.p.h. (121.639 m.p.h.) 
Bailly and Reginensi, France, Farman 239 airplane, Pobjoy 7S HP engine, Ville· 
sauvar·La Marmogne -course, October 6, 1933. 

Natiqna (U. S.) Reeo:rd ........... ... . , .. ......... . . . .......... None established. 

LIGHT AIRPLANES-CLASS C-FOURTH CATEGORY 
Single-seaters weight emt>ty less than 200 kgs. (440.920 Jbs.) 

AIRLINE DISTANCE 
International Record... ......... ... . . . ... . .•• •.. 852.100 kilometers (529.469 miles) 

G. Fauvel, France, Maubaussin Peyret Type 10, No. -1 air plane, A.B.C. Scorpion 
en&ine, Saint·ln,;lebert to Pau, September 10, 1929. 

National (U.S.) Record .... oo ... ........ . .......... .. . .. ..... . ... None established. 
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:ALTITUDE 
International Record .••...•.••.• ; .....•.••••.•.• , .• •••..••• 5,193 meters ( 17-,037 feet) 
. G. ··Fauvel, France; Mautiaussin Pey,ret Type 10, No. 1 airplane, A.B.C. Scorpion 

engine,, Le- Bourget, September S, f9.'29. 
National (U .. S.) .Rec:prd ........ ·, ......................... 5,324 meters (17,467- feet) 
K~neth · W. Seholter, Aeronca .airplane, A:eronca 31! HP engine, Detroit, Michigan, 

. April 12, 19.31. . 
(Note:_ J!.A:I. requirement that prev.io"s record be beaten by 200 meters (656.166 feet) 

in order to establish a rie)N international mark prevents international recognition of 
tbe_..a'boye. nation'al re:cord.:) 

SPEED· FOR 100 KILOMETERS 
Internaiiona_l Re~rc;L. ................. _ ...... Speed, 16~.940 . km.p.h. (101.246 m.p.b :J 

Clarence . 0. Rrest, United States, Pre•t Baby Pursu1t monoplane, Szekely 40 HP 
engine, San 'Bernardino, California. May 28, 1930. 

National (U.-S. }. Record ............................................ Same a.s 'abO.-e. 
SP-EED FOR 500 KILOMETERS . 

Neither Inie.-n~~ional ,nqr 'National (U.S.) :Record h_as been e~_tsbli~li~. 
SPEED FOR 1000. XILOMETERS 

Neither Int~national nor Nation~! ( U.S;) Ro=cor~ has been es\<ibliahed.-

SEAPLANES-CLASS C2 
AfRt.INE QISTANCE 

Internation·al Record ..... .. ............... -... 3,679.400 kilome~ers (2,286:268 miles) 
Capt. :ae C'orv~tt< B(?nnpt and Lieu!. ~e. V aisseau ] eanpierre; . Fran,ce, Latecoere · 3!l0 
seaplane, 4 H18p_ano·Su1za 65.0 HP enguie-s, from l'Etang de Berre, to St. Uou1s, 
~~negal, D~emb<ir 3_1, 19'33, and ]anu~ry 1, 1934, . ' , . . .' _ 

National (U.S.) Record, ............................. , .3.,963 kjlomete~s (1,84.1 -m•les) 
Comdr. John Rod~rs • . U.S.N., , and .Lieut. B. J. f;onnell1 PN·9, 3 Pa~k$rd l·.A:·l500, 
SOO HP -each, San: Pablo Bay, Calif<>l'nia, to near Hawaii, August 31 and September 
1, .1925. 

Ar)rtTUDE 
' Internatiortal Record ...... , ........................... ,.11.7S3 meters (3S,S60 -feet) 

Lieut. 'Apoflo Soucek, U;S.N., United States, "Apache," Pratt an·d·. Whitney '42'5 HP 
engine, . sul).ercliarged, at Washington, D. C., June 4. 1929. _ 

National ' (U.S. Y Record ..... : • .. : •. ; ·, .••••..•.. • , • ..•.. · .......... · .•. S:~rtte wi> above. 
MAXIMUM SPEED . . . 

Intematio.nal Record .................. ... .... Srced-, 682.07.8 kn1,p.h. '(423.822 m.p.h.) 
FJance'~K:o . AgeJio,. Ita-ly, M.C. 72 s.eaplanc, Fiat A,S. 6 en~:tine, at de Desen.uno, 
Italy, .Ap.rll 10, 193-3. 

National (U.S.) Reeoril •.•......•.•.•••...•••. Speed, 39$.439. km:v:li. (245.713 m.p.b:)· 
Lieut. James H._ Doolittle, U.S.A,.$., Curtiss, R~C·i! Curtiss V-1400, ~1)0 HP f:t!gine, 
·Bay Shore, Baltimore, .Maryland, October· 27, 1925. · · · 

SPEEDS FOR SPECIFIED DISTANCES WITH0UT PAY LOAD 

SPEED FOR 100 KILOMETERS (62.137 .MILES) . . . . 
lilternational Record .. : .•• , . , • _. ... , • , . • . · . •••• Speed, 629.370 km.p.h. (391.072 m.p.,h.) 

Guglielmo Cagsinelli, Itsly, Macehi C.72- seai>lan_e, '2400 HP Fiat- AS 6 e'il'gjrie, 
Falconiora·Pesarc> permanen'i course, October 8, 1933. . · · 

National (U.S:-) Recor-d ••.•.. ••.•.......... .• S'peed, 3'38.944 km.p.h •. (241.6~9 m.p.h.) 
Lieilt. 'G; T. Cud_diby, U.S.N., Curtiss R3C.2 eurtitrs V-1500, 700 HP, at Norfolk, 
V-frgiiiia, ·Novemb:er 13, 1926; · - · · · · ' 

SPEED .FOR 1000 KILOMETERS (621.369 MILES) 
· IiitemationJt.l Record·., ..• : ..................... Speed, 222.2.7:' km.p.h. ·( 1'38.116 m.p .. b.) 

Roll Starke, Ger'mariy, Hein_kel HE9, BMW V1, 600 HP engine', Warnemunde, 
J urie· 10 1 !129; · · · · . · 

National (u.S.)·. Rec()rd ... , ....... ~ ......... Spee<lt ·2!:0.716 km.p.b. (130:932 in.p:h.) 
J,ieut. R. lrvme, Vought ''Corsatt/' Pratt and \Vhttn:ey "Wasp" 42S HP en:g1rte, 
Hampton Roads, Vi~inia, May · 21, 1-927:. · · 

Sl'EED. FOR; 2000 KILOMETERS (1242.-?39 MILES) 
lntematicrial Record .••.•••.••....•• _ .•• , . . , .. S'peed, 185.931 km.p.h. {117.396 m.p.h.) 

Lts. de Vaisseau Paris and -M. Hebert, France; Latecoere 28, H1spano·Suiza 60() HP, 
St. Laurent de Salanq1,1e, June 21'; 1930. 

National ({).5. ) Record •.••.• , ....•.•• •.••.•.• Speed • . 1:26.S61' · ~m.P,.h. (71!:644 m.p.h:.) 
Lieuts. B. ]. Connell and 11. £. Rodd, U.S.N .. PN-10, Z. Packard 600 HP each, at 
San Diego, California, A:ugji~ 1:i .and 1.6, 1927. 

SPEED FOR 5000 :iqLOMETERS (31~.$49 ¥ILES) 
Internation:al Reeprd ............. ,. ........... Speed, 1-39.567 km.p.h. (86,723 m ;p.h.) 

Lieut. de Vai~seau Paris, and M. Gonorli; France, Latecoere 28;3 seap1ane, Hispan~ 
Suita '600 HP engine; at· ArcaFhon, June 4 and S, 193~. 

National. · (•U;S.) Record ................................. , ........ None esiablished. 
SPEE.P FO~ 10;000 KILOMETERS (6213.69.8 MILES) . 

N~itber ·International ·nor l'Jational (U.S.) ·Record bas been established. 
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CLASS C2-WITH PAY LOAD OF 500 KILOGRAMS 
(1102.311 lbs.) 

ALTITUDE 
I nternational Record .. . ••.... . ..... . •.. • . . . •. .•. . .. . . 8,208 meters (26,929.080 feet) 

Boris Se rgievslry, United States, Sikorsky S·38 seaplane, 2 Pratt an d Whitney 
"Wa!p" 420 H P engines, supercharged, Bro dgeport, C'.onnecticut, J uly 21, 1930. 

National (U.S.) Record •.... ..•••• •••.. • . • . . .•.. . . • . • .• • ..•.. •••... .Same as above. 
SPEED FOR t'OOO KILOMETERS . 

International Record .• • • • • . .... . . ....... .•.. Speed, 22Z.277 km.p.b. (138.116 .m.p.h.) 
Rolf Starke, Germany, H einkel HE9, DMW V I , 600 H P engine at Warnemunde, 
June 10, 1929. 

National ( U.S. ) Record ... : ....... .... ..... . . S~d. 142.74 km.p.h. (88.694 m.~.h .) 
Lieut. B. J. Connell and S. R. ·Pope, PN· IO, 2 Packard 600 HP each, at San Otego, 
California., July 8'ri1927. 

SPEED FOR 2000 K OMETE RS 
International Record ••..••... . •• . .••... .. ..•. Speed, 185.931 km.p.h. (117.396 m.p:h.) 

· Lieuts. de Vai&S«u Paris and M. H ebert, France, LatttOere 28, Hispano·Sui&a 600 
HP engine, at St. Laurent de Salanque, June 21, 1930. 

Nat~onal (U.S.) Record •••. ••.••.• ....•• . . •.• Speed.!. 126.567 km.p.h. (78.664 m.p.h.) 
Lteuta. B. ]. Connell and H. C. Rodd. U.S .. ~ .• P.N·lO, 2 Packard 600 HP each, at 
San Diego, California, August 15 and 16, 192·7. 

SPEED FOR 5000 KILOMETERS 
Neither I nternational nor National ( U.S.) Record hat been established. 

CLASS CZ-WITH PAY LOAD OF 1000 KILOGRAMS 
(2204.622 lbs.) 

ALTITUDE 
lntema6onal Record ••• •. .••. .. ... •.. ... .. . . . .••.••. 8,864 meters (29,081.277 feet} 

M . Bourdin , France, L iore and Oliver seaplane, 2 H iapano.Suiza 690 H P encines, 
at Antibes, December 26, 1933. 

~ational (U. S.) Record ... .. . .. ...... .... ... .. .. ... .. 81208 metera (26,929.080 feet) 
Boris Sergiev~y, Sikorsky S·38 sea~lane, 2 Pratt ana Whitney Hornets, 575 HP 
each, at Bridgeport{. Collllecticut , July 21, 1930. 

SPEED FOR 1000 K I OMETERS 
International Record . ..... .... . ...... . ...... Speed, 190.004 .km.p.h. (118.085 m.p.h.) 

Lieuta. de Vaisseau Paris and M. Heber!_. !'ranee, Latecoere Z8, Hlspano·S ulza oso 
HP engine, at S t. Laurent de Salanque, J Une 22. 1930. 

National (U.S.) Record .... ... . ... .... . . . .. .. S~dk 142.74· km.p.h. (88.694 m.p.h.) 
Lieut. B. J. Connell and S. R. Pope, PN· IO, 2 Pac ard 600 HP each, at San Diego, 
California, July 8J 1927. 

SPEED FOR 2000 K1LOMETERS 
International Record ..•• • •••.•....••. . ...... Speed. 185.931 km. Jl-b . (117.396 m.p.ll.) 

L ieuts. de Vaiaseau Pads and M. Hebert, France, Latecoere 28, IDspano-Suiza 650 
. HP engine at S t. Laurent de Salanque, June 22, 1930. 
National (U.S.) Record .•..••. .• .•... , .. ... . . . Speed, 130.427 km.p.h. (81.043 m.p.h.) 

Lieut. A. W. Gorton arid Chief Boatswain E. E. Reber, U.S.N., PN·12, 2 Pratt and 
Whitney, 525 HP each, at P hiladelphia, Pennsylvania, July 11 and 12, 1928. 

SPEED FOR 5000 KILOMETERS ' 
Neither Internat ional nor National (U.S.) Reeord has been. ,establis~ed. 

CLASS C2-WITH PAY LOAD OF 2000 KILOGRAMS 
(4409.244 lbs.) 

ALTITUDE 
International Record .•••• . • •. .• .. •••• .. •...•• •.• . • . . 6,074 metera (19,709.258 feet ) 

Boris Sergievsky, Unit~ Stale_!.. , Sikorsky S·3.8, 2 Pratt and Whitney 42S HP 
"Waaf " engines at Stratford, l.onnecticut, August 11, 1930. 

Nationa (U.S.) Record •.... •..•..•. •• ••...• •...•. •.. • • . • .•..• • . •• • Same as above. 
SPEE D FOR 1000 KlLOli£ETERS 

International Record . .. ... ............ . ..... Speed, 177.279 lcm.p.h, (110.15S m.p.h.) 
Richard Wagner, Germany, Dornier Superwal, D R-142, 4 Gnome-Rhone-J upiter 480 
HP engines Friedrichsbafen, Febru.ary S, 1928. 

Natiqnal (U.S.) Record •••..• .••• ••..•. . . • . . , .S!>"ed, 14Z.74 km.p.h., (88.694 m.~.b.) 
Lieut. B. J. Connell and S. R. Pope, PN-10, 2 Packard ISOO HP engmea, San DtegQ, 
California, July 8i 1927. 

SPEED FOR 2000 K LOMETERS 
IntCTnational Record .. ...... .... . ........... Speed, 163.628 km.p.b. (101.674 m.p.h.) 

Lt. de Vaisseau Demou~eot and M. Gonord. !' ranee, Latecoe1"e 38 seaplane, 2 His· 
pano-Suiza 6SO . H P engmes, Cape Martin.Ca~e Magna11 course, September 2, 1931. 

National (U.S.) Record ..... .. . .. ........ .. .. Speed, )30.427 km.11.b. (81.043 m.p.h.) 
Lt. A. W. Gorton and Chief Boatswain E. E . Reber, U.S.N., PN·12, 2 Pratt and 
Whitney S2S HP engines, Philadelphia, Pennsylvania, July 11 and 12, 1928. 

I 
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SPEEO FOR 5000 KILOMETERS 
Neither lnteTnation~l nor National (U.S.) Record has been established, 

CLASS C2-WITH PAY LOAD OF 5000 KILOGRAMS 
(11,023.11 lbs.) 

ALTITUDE 
lnternati<>nal Record .•. •..•..• .. .. . .•..... .. ... . . . . .• 2,000 meters (6,561.66i) f«:t) 

Steindorf, Germany, Rohrbach Rom;~r, 3 I.IMW 500 Hl' engines, at 'Lravemunde. 
April 17, 1929. · · 

National (U.S.) Reoord ..... . ...................... .. ............ None est.ablisbed. 
SPEED FOR 1000 KILOMETERS 

Neither I nternational nor National (U.S.) Hecord has been established. 
SPEEO FOR 2000 KILOMETERS 

Neither International nor National (U.S ) Reco1·d has been eatabli'shed. 
SPEED FOR 5000 KILOMETERS 

Neither lnteTnational nor National (U.S.~ Record has been established. 

CLASS C2-WITH PAY LOAD OF 10,000 KILOGRAMS 
(22,046.22 lbs.) 

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

SPEED FOR 1000 K ILOMETERS 
Neither Inte.-national nor National (U.S.) Record has been established. 

SPEED FOR 2000 K ILOMETERS 
Neither International nor National (U.S.) Record has been established. 

SPEED FOR 5000 KILOMETERS 
N<!ither International nor National (U.S.) Record has been established. 

CLASS C2-GREATEST PAY LOAD CARRIED TO AN 
ALTITUDE OF 2000 METERS 

(6,561.660 feet) 
International Record ...•.. .••• ••••.•.. . ......... • . , Weight, 6,450 kgs. (14,220 lbs.) 

Steindorf, Germany, Rohrbach Romar, 3 BMW .500 HP engines, at Travemunde, 
April 17 1929. 

Na.tional (u.S.) Record ••...••.. .••...•...... •.... . . Weight. 3,504 kgs. ( 7,726 lbs.) 
Lieuts. B. J. Connell and H. C. Rodd, U.S.N., PN·IO, 2 Packard 660 HP engi,.es, at 
San Diego, California, August 18, 1927. 

LIGHT SEAPLANES-CLASS C2-FIRST CATEGORY 
Multi·seatero weight m.pty less than 680 kgs. (1,499.128 lbs.) 

AIRLINE DI STANCE 
International Record •.•. .... ••••.. . •.•...... , •.•. 122.560 kilometers (76.155 miles) 

Lallouette and Albert, France, Fannan 231 Seaplane, Renault 95 HP engin.e. from 
Le Pecq to Caudebec·en-Caux, May 13, 1931. 

National (U.S.) Record .... .............. .. . .... , ....... ......... None established. 
ALTITUDE 

International Record •.•••••••••. •.•.•...•.•• •••• . ... 7,362 meter& (24,153.470 feet ) 
lngenieur Furio Niclot, pilot; Marlano Lanciani, passenger; Italy, Fiat A.S.I.C.N.A. 
seaplane, C.N.A. C 7 engine, L ittorio airport, December 28. 1932. 

National (U.S.) Record, •.••. , .• . .•.•.......•• , ... ....... . ...... None ·estabUsbed. 
SPEED FOR 100 KILOMETERS (62.137 MILES) 

International Record ....................... Spl!'l!d, 189.·U3 km.p.h. (117.708 m.p.h.) 
LaUouctte and Boulanger, France, Farman 231 seaplane, Renault 9S HP engine, 
Draveil·Montereau cour<Je, March 28, 1931. 

National (U.S.) Record .. .' ....................................... None e•tablished. 
SPEED FOR 1000 KILOMETERS (621.369 MILES) 

Neither I nternational nor National (U.S.) Record bas been established. 
SPEED F'OR 2000 Kll. OMETERS (1242.739 MILES) 

Neither International nor National (U.S.) Record has been e1tablished. 

LIGHT SEAPLANES-CLASS C2-SECOND CATEGORY 
Single·aeaters weight empty len than 570 kgs. (1,256.622 lbs.) 

AIRLINE DISTANCE 
Neither I nternational nor National (U.S.) Record has been established. 

ALTITUDE 
I nternational Record •••• • ••. , ........... , ... , ..•.••• 8,411 meters (27,595.061 feet) 
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Furio Nielot, Italy, ETA-CNA Seaplane, CNA C7 160 HP engine, Littorio airport, 
Rome Italy, NQvember 6, 1933, 

Nationai (U.S.) Record .... . ... .......... .......... ............. . None established. 
SPEED FOR 100 KILOME'fERS (62.137 MILES} 

International Record •.•.• ...••.•••...•••••• Speed, 165.004 ktn.p.h. (102.554 m.p.h.) 
Alfred Grundke, Germany, Junkers J 50-W aeaplane, Armstrong Sidelcy Genet 8S 
HP engine, at Desaau, June 13, 1930. 

National (U.S.) Record ...... ........ ............................. None establishf"d, 
SPEED FOR 1000 KILOMETERS (621.369 MILES) 

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

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

LIGHT SEAPLANES,...CLASS C2-THIRD CATEGORY 
Multi-se-aters weight empty less than 350 kgs. (171.610 lbs.} 

AJRUNE DISTANCE 
Neither International nor National (U.S.) Reeord has been established. 

AJ.TITUDE 
International Record ................................. 3.231 meters (10,600.361 feet) 

Jean de Viscaya arid Forestier, France, Parman F-231 seaplane, Salmson 40 liP 
engine, Farman·Le Peeq course, June 11, 1931. 

National (U.S.) Record ........ . ................................. None established. 
SPEED FOR roo KI LOMETERS (62.137 MILES) 

In ternational Record .......................... Speed, 143.540 km.p.b. (8P. I91 m.p.h.) 
De Vls.:aya and Chaudet, France, Farman 230 seaplane, Salmson 40 HP engin~. 
Le Pecq·Bonnieres-Le Rhoule, June· 26, 193l. 

NatiQnal (U.S.) Record ....... ... .. . .. ... .......... .............. None established. 
SPEED FOR 500 KILOMETERS (310.685 MILES) 

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

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

LIGHT SEAPLANEs-CLASS C2-FOURTH CATEGORY 
Single-seaters weight empty less than 250 kgs. (551.150 lbs .. ) 

AIRLINE DISTANCE 
N'flilhf!r lnternatinnal nnr National (U.S.) Record has be~n established. 

ALTITUDE · 
International Record .. ... ............ .. ........... .... 3,461 meters (1 !JS4.964 feet) 

Vercruysse, France, Mayboussin·Peyret seaplane, A.B.C. Scorpion 34 nP engine, at 
Argenteujl, Dee~mber 10, 1930. · 

National (U.S.) Record ....... ................ ..... ............. None established. 
SPEED FOR 100 KILOMETERS (62.137 MILES) 

International Record .............. . .......... Speed, 122.783 lan.p.h. (76.293 m.p.h.) 
Verc:ru)'sse, France, Mayboussin-Pe,.et seaplane, A.B.C. Scorpion 34 .HP engine, 
Chatou·E_p~nay oourse, December 22, 1930. · 

National {U.S.) Record ....•.. •• .•..........•......•.• .. •.•••••• None established. 
SPEED FOR 500 KILOMETERS (310.685 MILES) 

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

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

AMPHIBlONS--CLASS C3 
AIRLINE DISTANCE 

Neither Inte.-national nor National (U.S.) Recosd has been established. 
BROKEN LINE DISTANCE 

Neither I nternational nor National (U.S.) Record has been established. 
AI,TITUDE 

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

International Record .......................... Speed, 289.29 km.p.h. (179.76 m.p.h.) 
Alexander P . de Seversky. United Stat~•. Severoky Amphibion, Wright Whirlwind 
420 HP en&ine, at Roosevelt Field, Mineola, New York, October 9, 1933. 

National (U.S.) Record ....... .......... .............. .... ... .. .... . Same as above, 
SPEED FOR .100' KILOMETERS (62.13•7 MILES) WITHOUT PAY LOAD 

Neither Inteornation~l nor National (U.S.) Re<:ortl bas been established. 
SPEED FOR 1000 KILOMETERS (621.369 MILES) WITHOUT PAY LOAD 

Neither International nor National (U.S.) Record has been est~blished. 
SPEED FOR 2000 KILOMETERS (1.242.739 ~ILES) WITHOUT PAY LOAD 

Neither Intenutionol nor National (U.S.) Record has been established. 
SPEED FOR 5000 KILOMETERS (3l06.849 MILES) WITHOUT PAY LOAD 

Neither International nor National (U.S.) Reco•d has been estAblished. 
SPEED FOR 10,000 KILOMETERS (6213.698 MILES) WITHOUT PAY LOAD 

Neither International nor National (U.S.) Record has been established. 
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LIGHT AMPHIBIONS-CLASS C3 
M11lti·sea~en weight empty Ius than 750 kgs. (1,653.450 lbs.) 

AIRUNE DISTANCE 
Neither International nor National (U.S.) Record has 

ALTITUDE 
Nei~r International nor National (U.S.) Record has 

SPEED FOR 100 KlLOMETERS (62.137 MILES) 
Neither, International nor National (U.S.) Record hall 

SPEED FOR 1000 KILOMETERS (621.369 MILES) 
Neither International nor Natioul (U.S .) Reoorii ha.s 

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

been 

been 

been 

been 

been 

BALLOONS-CLASS A 
Fn.ST CATEGORY (600 cubic ntc!crs) 

eitablished. 

establi•bed. 

established. 

established. 

established. 

DURATION 
International Record .•. ... •.. .• ... . •.•....•... ... ..•... .•. ..... ... 22 hrs. 34 mi n. 

Georges Cormier, France, Allgust 10 and II , 1924, 
National ( U.S. ) Record • .••. , •. , .. ..• •• , .....• ,,,., .. .•.• None has been established, 

DISTANCE -
International Record ..... ... ..... .. . . ...... . ...... . 804.173 kilometers (499,69 miles) 

Georges Cormier, France, July I , 1922. 
National (U.S.) ' ReC01'd •....... .. ...•........•....•. , ., . None bas been established. 

ALTITUDE 
Neither lnternationa'l nor National (U.S.) Record hall been established. 

SECOIIO CAT&COU (601·900 cu/lic meters) 

DU RATION 
lnter.natiol)al 'Record •.•.• , •••• .• ... ....•. ..... .... •. .....•. •. .•.... 23 hrs. 28 min. 

Jules Dubois, Fnnce, May 14 and 15, 1922. 
National (U.S.) Record ..... ..... ..... .... ............ ... ........ ....... 19 hours. 

W. C. Naylor and K . W . Warren, "Skylark," Little Rock, Arkansas, to Crawford, 
Tennessee, April 29-30, 1926: 

DISTANCE 
bttematlonal Record .. , •...•. .. ........• , ••...... 804.173 kilometers (499.69 miles) 

Georges Cormier, France, July 1, 1922. 
National (U.S.) Rrcord, ....•..... , . .•...............•... 660 kilometers (410 miles) 

W. C. Naylor and K. W. Warren, "Skylark," Little Rock, Arkansas, to Crawford, 
Tenne53ee, April 29·30, 1926. 

AtTITUDE · 
Neither I nternational nor National (U.S.) Record has been establ ished. 

THtkO CATEGORY (90!.1200 ,:ubic tiiCtlrs) 

DURATION 
International Record . .. ..... ..... •. . ..• . .•..••••........•••....• . 26 hrs.. 46 min. 

E. ] . Hill and A. G. Schlosser, United States, Ford Airport to Montvale, Virginia, 
July 4·5, 1927. 

National (U.S.) Record . . , . ...... . . . .............. . ........ .. ...... Same aa above, 
DISTANCE 

International R«ord •.••...... , , ....•.. • . . , ..•..... I ,238 kilon1eters (769.256 miles) 
GeorgeS Ravaine, France, from Baste, Swit•erland, to Tokary, Poland, September 25 
and 26, 1932. 

National (U.S.) Record ..•.. ..... .. . .•......• , •.. 920.348· kilometers (571.877 miles) 
S. A. U. Rasmussen, Ford airport to H ookerton, North Carolina, July 4·5, 1927. 

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

FOURTII C ATEt:OMV (.1201· 1600 cubic meters) 

DURATION 
International Record .... ...... ... ... • .. , ................. , ...... . 26 hrs., 46 min. 

E. J. , Hill and• A. G. Schlosser, United Stales, Ford airport to Montvale, Virginia, 
July_ >4 ·5, ·1.927. 

DIS'i'ANCE 
International R«ord ............................... 1,238 kilometers (769.256 miles) 

Georges Ravaine, France, from Basle, Switz.erland, to Tokary, Poland, September 
25 and 26, 1932. 

National (U.S.) Record ...... . ........ ..... .. .... 920.348 kilometers (571.877 miles) 
S. A . U. Rasmllaaen, Ford airport to Hooke rton, North Carol ina, July 4-S, 1927. 

ALTITUDE 
Neither International nor National (U.S.) Record has been eatablished. 
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FIFTH CAT.EGOP.'i (1601-2200 cubic mcter·s) 

DU.RATION . 
International Record ................... . ... . . ..... . .. . ........... . , ....... 51 hours. 

Lt. Comdr. ·T. G. W. Settle .and Lt. Cb<irle's H.. Kei:rdall, United States, Gordon· 
'Bennett Ball!>On Race, Cb'icago, Illinois, September 2, '.J, artd 4, tn3. . 

National (U. S;) Ruotd . ....... , ........ ... . ...................... Same a~ al!o;,.e. 
DISTANCE 

International Reep(d ......•.. ,, •.. , •.•• , .••.• ,., . . •• 1,550 kilome~ers (9.63 .123 miles) 
Lt. Comdr. T. G. W. Settle; USN, and Lieutenant W·ilfred Bushnell, USN, United 
·states-, from Basle; Swiuerlimd, to Daugieliski·, Poland; September 25., 26, and 27, 
1.932. (Gordon-Bennett) · 

National (U.S.~ · Record ............................................ Same as abo:ve. 
AJ.TITUDE . 

Neitl1er International nor Natio.nal .~U.S.) Record has been est'ablished. 

SIXTH CATEPOit:ll' (2201·3000 cul>ii: no.ete~s) 

DURATION 
Internation-al Record ....................... •· ... ... ................. .. .. St hours. 

Lt, :Comdr. T. G. W. Settle and· Lt. Charles H. Kendatl, United States, Gordon· 
~ennett ... Balloon Race, Chicago, Illinois, ~ptember 2; 3, and 4, 193.3. 

National ' (U. S.) Re.cord .· ..••••••.•....••• · .•• · •. ·• : .. : . .' ..•.•...••••. Same. as above. 
DISTANCE . . 

International Record ...•......•. , ..........•..•..... 1;550 ldlometet.s (9.63.1·23' niiles) 
J-1, Comdr. 1\ G: ·W. Settle an.d Lt. Wilfre(j Bushnell. Ooited States, from Easle: 
Switze;rland, to Daugieliaki, Poland. S~ptember · 25, -26, and 27, 1il32: (Gordon· 
Bj,nndt) 

Narional (U.S:) Record ........................... . .............. . Same as above. 
ALTITUDE . . 

International .Record . . ................. . ....... , ..•••• 8,'690 meters (28,5<18.413 feet) 
Capt. Hawthorne .C. Gray, United States, Scott Field, Belt~ville, lllinois; 'M01reh 9~ 
1927. ' . . .. ' 

National (U.S.) Record ..... . ...................................... Same- a& above. 

SEVEN'tll CATEGORY (300.1-4000 wbic meters) 

DURATION 
International Record . ..... ........................ .. ...... . ......... . ..... 51 ·hdurs. 

· Lt. Comdr. T: G. W. Settle ·and· Lt. Charles H. Kendall, United States., Gordon· 
Berinett Balloon .Race, Ctiii:ago, Itlinois, September 2, 3. and 4, 19.1~. 

National (U, S.) Record .. , : . ... : ......... ; .............. : . ........ , Same as above. 
DISTANCE . . 

lnteniat'ional Record .. , ••..•.... , ••• ... , •. , •...•• , •. I,s·sa kilometers (963.123 miles) 
Lt. Comdr. T. G. W. Settle, U'SN, and I.iei,lletian.t Wilfred Bushnell, USN. United 
States, from Basle, Switzerland, to Da\tgielislii, 'Poland, September 25, ·26 and 27~ 
1~3.2. (Gordon·B.ennett) . 

National (U.S.) Record ............................. ~ ............. ~ Same as ·above. 
AT.TITUD.E . • 

International Record .. . ........ .. ........ . .. , ••. . .•.. 8,690 'meters {28,508.413 feet) 
Capt. Hawthorne C. Gray, United State.s,. l}l Scott Field, Belleville, lllinoi.~ .• March 
9., 1927. 

Nat.ional (U.S.) Record ......... , .... ,., . .............. , ............ Same ~· abov~. 

EIGHTH C.nECOR\'· (4001 c11bic m;.ti!rs i>r tilore) 

DUR.ATION 
International Record .. .. ,,, ... .-............................. , ........... 87 hours. 

'H. Kaulen, Germany, December 13 to 17, 1913. 
National {U, S,) Record ................ .. ..... . ............ ............ .... . 51 'hours. 

Lt. (l:omdr, T. ·G. ·w. Settle and Lt. Charles }{, Kendall, 'Gor.dou-Bennett Bal· 
loon Race, Chicago, Illinois, ·september ll, 3., and 4, 19~3. 

DISTAN€E 
lnt~rnational Record-. .......... ...... , ..... , • .. ;3,052.7 kilometers (1,896.856 miles) 

Berliner Germaqy, February 8, .9', and 10, 1914. · · ·• · · 
.Nation:al (u:s,). Recor.d .•.••......•. , ..•.••...• .. • 1,887.6 kilolrteteics (1,172.898 mile.s) 

A. R. Hawley, St. Louis, Missouri, to Lake Tschotogama,. Canada, Octo~r 17.-19, 
1'910. . . 

ALTITUDE 
International Record •.•.• . .. •.•. . ..•.•.•• •• • .. ,, • . , . • •• 18,665 mete~s (61,237 feet.) 
· Lt. Co.mdr. T. G. W. Settle, USN, and Major C. I-. l'ordney, USMC, Un'ited States, 

take•off from .Akron, Ohio, landing near Bay Side, New Jerse):, N.ov,ember 20, 1~3.3. 
Nattonal ('U.S.) Record ........................................... Same as abov~. 
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AIRSHIPS-CLASS B 
AIRLINE DISTANCE 

International Record ...•••.....•...•. .. •.•.... 61384.500 kilometers (3,9.67.137 miles) 
Dr. Hugo Eckener, Germany, L.Z. 127, ''GraJ Zeppelin/' 5 Maybach 450·550 HP 
engine&, from Lakehurst; N. J., U.S.A., to Friedr~chohafen , Germany, October 29, 
30, 31, and November 1, 1928. 

National (U.S.) Record, ...... .. .... ... ......... , •• , • ...•...•... . None establl~be_d 

GLIDERS-CLASS D 
AIRLINE DISTANCE 

International Record .•.••••..••••....•••.•.•.... . 220.270 kilometers (136.869 milet) 
Gunther Groenlwff.t. Germany, "Fafnir" Glider, from the Was~~erkuppe/Rhon to . 
Meitzendorf, near .Magdeburg, J uly 25, 1931. 

National (U.S.) Record .•.•......••.•••. •. .••.•.. 195.697 kilometers (121.600 miles) 
Richard C. du Pont, Bowlus 1-P-S Sailplane, from Rock Fish Gap, Va., to Fred· 
erick, Md., Sept. 21, 1933. 

DISTANCE ~TH RETURN TO POINT OF DEPARTURE 
International Record ....•.....•..•.•.•.... , ...... 455.800 kilometers (283.220 miles) 

Ferdinand Schulz, Germany, " We•tpreussen" glider, Rossitten Field, May 3, 1927. 
Nation,a1 ( U.S.) Record., ..... , •• .• . : •• ... .•. . ...• .' •..• : • .•. , .... None established. 

DURATION WITH RETURN TO. POINT OF DEPARTURE 
lnternation.al Record ...... : .............................. . ........ 36 brs., 35 min. 

Kurt Schmidt, Germany, Grunau Baby glider, " D-Loerzer" at Korschenruh, P russe 
Orientale August 3 and 4, 1933. 

National (U.S.) Record .................... . ............ . ......... 21 brs., :lc4 min. 
Lieut. Wi1liam A. Cocke, Jr., Cocke "Nighthawk" glider, Honolulu, Hawaii, Decem­
ber 17 and 18, 1931. 

ALTITUDE 
International Record .•....•• •..••.•...••.. ..•.•••.•• . 2,589 meters (8.493.869 feet) 

Robert Kronfeld, Austria, Wien glider. Rhon·Rossite•·, Lien las, July 30, . 1929.. 
National (U.S.) Record •. •. • , •.. , ••..•.• , •. . ...... . ,., 1,457 meters (4,780.169 feei) 

J. K. O'Meara, Darmstadt alider, Elm.ira, New York, July 24, 1932. 

AUTOGIROS-CLASS E 
AIRLINE DISTANCE 

Neither International nor National (U.S.) Record bas been established. 
BROKEN LINE DISTANCE 

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

Neither I nternational nor National (U.S.) Reco rd has been established. 
MAXIMUM SPEED 

Neither International nor National (U.S.) Re.cord has been established. 
SPEED -FOR 100 KILOMETERS (62.137 MILES) WITHOUT PAY LOAD 

Neither International nor National (U.S.) Record has been established. 
SPEED F OR 1000 KILOMETERS (621.369 MILES) WITHOUT PAY LOAD 

Neither l nternaUorial nor National (U.S.) Record has been establiahed. 
SPEED FOR 2000 KILOMETERS (1242.739 MILES) WITHOUT PAY LOAD 

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

Neither International not National (U.S.) Record has been established. 
SPEED FOR 10,000 KII.OMETERS (6213.698 MILES) WITHOUT PAY LOAD 

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

HELICOPTERS-CLASS G 
DURATION, CLOSED CIRCUIT 

lnternation.al Record ... ..... ..................... . ......... , ..... , . 8 min., 45 sec. 
Marinello Nelli, Italy, Ascanio helicopter, Fiat A 50 engine, October 8, 1930, at 
Rome. 

National (U.S.) Record •. . ..•••.•.••••.•••• ... • . . . ••.••. None bas been established. 
AIRLINE DISTANCE 

International Record. , . .•.•.•.•.• , •• .• , •. . , . . ...•.•. 1,078.60 me.ters (3538.706 feet) 
Marinello Nelli, Italy, Ascanio helicopter, Fiat A SO engine, October 10, 1930. at 
Rome. . 

National (U.S.) Record .. .. .... ....... .... .... .......... None b,as been established. 
ALTITUDE 

International Record .. , ................................... , 18 meters (59.055 feet) 
Marinello Ndli, Italy, Aseanio helicopter, Fiat A 50 engine, October 13, 1930, at · 
1\ome. . 

National (U.S.) Record ..•.•........••....•...•......••. None has been established. 
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AJRUNE DISTANCE 

FEMININE RECORDS 

AIRPLANES-CLASS C 

International Record .••.••••••••.• ••• •.....•.• 3,939.245 kilometers (2,447.728 m.p.h.) 
Mlas Amelia Earhart, United States, Loekhee:l Vega monoplane, Wasp 450 HP 
engine, from Los Angeles, Calif., to Newark, New Jersey, August 24 and 25. 1933. 

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

International Re(:ord ... ..... .... .... .... ...... ... . .. 9.791 meters (32,122.606 feet) 
Miss Mar.l! Hilsz, France, Morane·Saulnier airplane, Gnome and R·hone 420 HP 
engine, Vtllacoublay, August 19, 1932. 

National (U.S.) Record .. ... ... . .• ... ..... ..... . •.•.. 8,761 meters (28,743.352 feet) 
Min Ruth Nichols, Lockheed Vega monoplane, Pratt and Whitney 420 H P "Wasp" 
engin~, at Jersey City Airport, New Jersey, March 6, 1931. 

MAXIMUM SPEED 
International Record ......•.......•..• .....•• Speed, 405.92 km.p.h. (252.226 m.p.h.) 

Mrs. May Haizlip, United States, Wedell-Williams monoplane. Pratt and Whitney 
540 HP supercharged " Wasp Jr." engine, Cleveland, Ohio, Sept. 5, 1932. 

National (U.S.) Record . ...... .. ..... .... ..... .. ............... . ... Same as above. 
SPEED FOR 100 KlLO!IiETERS (62.137 MILES) WITHOUT PAY LOAD 

International Record .......•....... .. .•... Speed, 281.470 km.p.h.) (174.987 m.p.h.) 
Mias Amelia Earhart, United Stat~1 Lockheed Vega monoplane, P ratt and Whitney 
"Wasp" 420 HP engine, Detroit, Michigan, June 25, 1930. 

National (U.S.) Reco rd ... ..... ....... ... .... ...... ... .... ..... .. .. S.ame aa above. 

LIGHT AIRPLANES-CLASS C 
Second Category-Single·seaters w~ight empty less than 450 kgs. (992.070 lbs.) 

AIRLfNE DISTANCE (SECOND CATEGORY ) 
I nternational Record ............ .. ............ 2,976.910 kilometers (1,849.763 miles) 

Madame Mary Eastie, France, Klemm monoplane, Salmson 40 HP engine, from 
Le Bourg_~t to Urino, Russia, June 28 and 29, 1931. 

National (U.S.) Record ................. . ...... .. ... ...... ... .... None established. 

"1-~~~P;!JS:~~~ •• ~~:~?.~~? ......... ....... ... 5.900 meten (19,356.897 feet) 
Miss H elene Boucher

6 
France, ¥aubouasin·Peyret monopbne, Zodiac type, Salmson 

60 HP enl{ine, at d' rly airport, August 2, 1933. 
National (U.S.) Record .... ...... ... ....... . ........ . 5,516 meters (-18,097.058 feet) 

Mrs. May Haizlip, Buhl "Bull Pup" monoplane, Szekely · 85 HP engine, at S t. Clair, 
Michigan, June 13, 1931. 

SEAPLANES-CLASS C2 
AIRLI NE DISTANCE 

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

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

International Record ................................. 4,103 meters (13,461.259 feet) 
Mrs. Marion Eddy Conrad, United States, Savoia-Marchetti, Kinner 125 HP engine, 
Port Washington, Long I sland, New York, October 20, 1930. 

National (U.S.) Record ....................... . .... .. ...... ... .. . .. Same aa above. 
MAXlMUM SPEED 

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



NATIONAL AIR RACES 
Los Angeles, Calif. July 1-4, 1933 & 

OFFICIAL STANDING OF CONTESTANTS 

Piau Pilot Pla11e En tine Time Sp~ed 

BENDIX TRANSCONTINENTAL SPEED DASH 
1st ... .. . .. ... Roscoe Turner . . ... . ......... Wedell-Williams .......... Wasp Sr ................ . 11:30:00 ...... 214:78 
2nd ..... . . ... J. R. Wedell ..... , .. . ..... ... WedeU-Williams ... .... ... Wasp Jr ............. . . .. 11:58:18 ...... 209:23 

EV·ENT NO. z-.315 CU. Il':l. DISPLACEMENT 
(6 Laps of a S-Mile CO'IIJ"&e) 

tst. . . ... . . . . . G.orge Hague . . .. . .... ....... Keith-Ryder ........ . . . .. , Menasco 4 ............. . . 10:54 :79 .. . ... 164:938 .. . .. . 
2nd ... . . . . ... S. J. Wittman . ... . . .. ..... .. • Wittman Spec, .. .... ..... . H ermies Cirrus ... ... . ... 11 :15 :70 .... .. 159:834 . .... . 
3rd . ......... L. S. Miles .. . .. .. ....... . ... M &: A Spee. • . .. ... ... Menasco C4S .. ........ . . . 11 :32:82 . . . .. . 155:88 ..... . 
4th .. ... . ... . A. C. Chester ...... ... .. ... . . Chester Spec . ............ t.lenasco C4 . .... . ........ 12:12:42 .... .. 147:456 .... .. 

EVENT NO. 3-WO~EN'S SHELL SPEED DASH 
Race Not Run-Prizes Paid on 'Basis of Standing in Aero! Trophy Raee 

Total Purse Paid 

EVENT NO. <4-550 CU. IN. DISPLACEMENT 
(10 Laps of a S-Mile Course) 

Mo,.ey 

$5,050.00 
2.250.00 

360.00 
200.00 
120.00 
80.00 

1,425.00 

I st. .. ... ..... Ray "Moore .............. .... Keith-Ryder Spec ..... . . ... Menasco 6 ...... . .. .. .. . . 15:49:24 .. . ... 189 :625..... . 900.00 
2nd .. .... ... Roy Minor .. .. . . ...... ....... Howard DGA5 ... . ... ; . ... Menasco B6 . . . . .......... IS :50:50 .. .... 189 :374.. .. .. 500.00 
3rd .. ...... . . Gordon Israel . ....... . .. ..... Israel Racer .. .. . .. .. . . ... Menasc.o C6S ... ... . .. .... 11:05:81. . . . .. 175:471. , . .. . 300.00 
4th . . ..... ... George Hague . ... . . ; . . ...... Keith-Ryder .. ... .. ~ . . .... Menasco 4 ... ... ... . . .. .. 17:24 :46 ... . .. 172:338..... . 200.00 
5th ...... . ... L. S. llliles . . . . . ....... ...... M & A Spec .. . . . .. . . . . . :Menasco C4S ........ .. .. . 17:58:06 ... ... 166:966.. .... 100.00 
6th . ...... .. .. S . ]. W ittman ........... ..... Wi ttman Spec ............. Hcrmies Cirrus ......... . . 18 :01 :01. ... .. 166:511 ... ............ . 

EVENT N0.6-37S CU. IN. DISPLACEMENT 
(6 Laps of a S-Mile Course) 

lst .. .. .. . .... A. C. Chester ..... . ... ....... Chester Spec .............. Menasco C4 .............. 12:17:5J . . . ... 146:4J 360.00 
200.00 ; · -

;:r> ...... 
~ 

~ 
~ .., 
K! 

~ 
~ 
t:Jj 
0 
0 
~ 

2nol ...... .... S. J. Wittman ...... : .. ...... Wittman Spec . ..... : ...... Hermies Cirrus . . .. .. . .. .. No .. .. .. No 
Jrd ..... . . .. . L. S. Miles .. . ... . . . . . . ...... 1\.! & A Spec . .. . ... .. .. .. . Menasco C4S . .. .... . . .... Official . . .... Official 121>.00 -
4th •... .. .... George Hague .. . .. . . • .. . ..... Keith-Ryder . .... ... . ... .. Menasco 4 . . . . . . . . . . . . . . . . Time .. .... Speed 

The last three completed only S laps 
80.00 



Plo:ce Pilol Plane Engi11e 

EVENT NO. 7- 550 CU. IN. DISPLACEMENT 
(10 Laps of a S-Mile Course) 

Tim1 Speed 

1st ••.•....••. Roy Minor •..•. .•.. •••.•••.• Howard DGA-5 ••••.. .. ..• Menasco B6 ••. •...•.• ••• • 15 :13:96 ...... 196:95 •.... . 
2nd ... ....... Ray Moore ... ....... ........ Keith-Ryder Spec .......... Menasco 6 ................ IS:38:S7 ...... 191:S8 .... .. 
3rd . .. ....... George Hague ................ Keith·R_yder Spec ... ....... Menasco 4 ................ 18:03:51. .... ,166:13 ...... . 
... . ......... Gordon Israel ....•..•. , ...... Israel Racer .............. Menasco C6S . . . . . . . . . .. . • D1d not lin1tb 

EVENT NO. 8--1000 CU. IN. DISPLACEMENT 
(10 Laps of a S-Mile Course) 

1st .... .. ..... r. R. Wedeli ................ Wedell-Williams Spec . .. ... Wasp Jr .... ... . ... . ..... 14 :27:62 ...... 207:46 ..... . 
2nd ... ...... Roy Minor .................. Howard DGAS ........... Menasco B6 .. .. .... . . .... 17:13:92 ...... 174:09 .... .. 
3rd ....... . .. George Hague ...... .......... Keith-Ryder .... . .. . . .... Menasco 4 ..... ... ........ 18:10:01. ... .. 165:14 
4th ........... Lee Shoenhair ........ .. ..... Brown Spec ............... Menasco 6 .............. .. 21:48:88 ...... 137:52 

EVENT NO. ~AEROL TROPHY RACE 
(5 Laps of a 10-Mile Course) 

1_ st ••. •...•• •. May Haizlip , •.•• , . .. .... •.•• Wedeii -Williams •.• , •... . . Wasp Jr .•.....•.•.• . .. , • 17 50:04, ... .. 168:216 .•• . . . 
Zud .. ...... .. Marty Bowm:>1" .. .. . ......... G .. P.-~ee .................. Waso]r ..... ....... . . ... 18 33:12 .. .... 161:708· .... .. 
3rd . . ........ Glad)!& O'Donnell •.... ...•.•. Waco •. _. ...... .. :· ··· · . .. Wr!ght J6-7· .. ..... .... ... Z2 :t-J;;!4,. .... 134!004 .... . . 
4th ..... ..... Henrietta Sumner ............ Travel A>r Speedwmg ..... \Vnght 5 ................ 23 05 :53 ...... 129:935 .... .. 

EVENT NO. 11- 375 CU. IN. DISPLACEMENT 
(6 Laps of a 5-Mile Course) 

lst ........... L. S. Miles ..... ....... ..... ,)•[ & A Spec .......... .. .. :Menasco C4S ........ .... . 11 :11:26 ...... 168:91 ... .. . 
2nd .... ...... George Hague .............. , . Keith-Ryder . ...... . ... .. . Menasco 4 ....... . ... ..... 11 :13:47 ...... 160:363 ..... . 
3rd ....... . .. S. ]. Wittman .... . ........... Wittman Spet:. ............ Hermies Cirrus . . ......... II :32:05 ...... 156 :058 ... . .. 
4th . .... . .... A. C. Chester ................ Chester Spec. • ............ Menasco C4 , ............. II :41 :92 ...... 1 53 :86<f .... .. 

EVENT NO. 12-550 CU. IN. DISPLACEMENT 
(10 Laps of a S-Mile Course) 

lst ..... . ..... Roy Minor . ..... ..... ....... Howard DGAS •... : ...... Menasco B6 . ......... .... 15:28:11 ... ... 193:930 ..... . 
2nd .......... Ray Moore .... ... ........... Kdth-Ryder Spec .......... M=asco 6 . . ..... . ..... .. 15:42:92 . ..... 190:896 ..... . 
3rd . ... ..... Gordon Israel .... . ......... .. Israel Racer ...... ........ Menasco C6S ........... .. 11:14:30 ...... 114:031. .... . 
4th . .......... George Hague ........... .. .. Keith-Ryder ...... . . .... Menasco 4 ....... .... ..... 11 :26:32 ...... 172:032 ..... . 
5th .... ...... L. S. Miles ...... ...... ...... M & A Soec .............. Menasco C4S .... . ........ 18 :40:82 ...... 160:591 ..... .. 
............. Lee Shoenhair.. . • . • . .•..•.. . Brown Spec. . •...• • , ...... Menasco 6 . . • . . .. . • . . . . . • Did not finish 

Maney 

> $900.00 < 500.00 ........ 
300.00 >-

1--1 ....... 
0 z 

1.125.00 (j 
625.00 ~ 375.00 

!':' 250.00 
0 z 
0 
l' 

1,350.00 0 750.00 Cl 450.00 
~ 300.00 

> z 
t:l 

260.00 
~ 200.00 

120.00 trl 
80.00 () 

0 
~ 
t:l 

900.00 
(j') 

500.00 
300.00 
200.00 ~ 100.00 0 

" 



Pla€e Pilo~ Plant Enfnre 

EVENT NO. 14-1000 CU. IN. DISPLACEMENT 
(10 Laps of a S-Mile Course) 

Ti,re Spud Mo,ey 

tst. . .... .... . ]. R. Wedell ........... . · .... Wedell·W!Il!~ms .......... Wasp Jr ....... , ......... 14:17:61 ... . 209:886.. .. $1,125.00 
2nd .......... Lee Gchlbach ................ Wed.ell·Wllhams ...... .. .. Wasp Jr ............. .... 15:36:56 ...... 192:93 ...... 625.00 
Jrd ..... . .... Roy Minor .... ... . ... , ....... Howard DGA5 ........... Menasco E6 .............. 15:56:70 ...... 188:147.. .... 375.00 
4tb ... . ...... Ray Moore ........ . .. ...... . Keith·Ryder Spec ......... Mertasco 6 ......... ... ... 16:19:20 ...... 183:824. . . ... 250.00 
5th .......... Gordon Israel ................ Israel Raoer .............. Menasco C6S ............ . 17:19:27 ...... 173:198... ... 125.00 
........ .• . : . George Hague ............. ... Keith-Ryder . . . . . . . . . . . . . Menasco 4 ........•....•.. 17:30:01 .. .. .. 171 :427 . ...... ..•..... 
.. .. .. .. .. . .. L. S. Miles ............. ... .. M & A Spec. .. ........... Menasoo C4S ............. 19:33:67 ..... . 153:365 ..... . 

EVENT NO. 16-375 CU. IN. DISPLACEMENT 
(6 Laps of a 5-Mile Co'Urse) 

Jst .......... . L. S. Miles ....... ... ........ M & A Spec ..... ........ . Menasco C4S ............. 11:14:46 ...... 160: 128 .. . .. . 
2nd- ...... ... George Hacue ..... .... ...... Keith-Ryder ....... .. ..... Menasco 4 ................ I I :15 : 18 ...... 139:957 ... . .. 
3rd ... . .. .... S. J. Wittman ............... Wittman Spec .......... .. . Hermiea Cirrus . . ......... I I :21 :OS ...... 158:579 . . ... . 
4th ..... · ..... A. C. Cheater ................ Chester Spec. ............ Menasco C4 .............. II :39:64 ...... 154:365 ..... . 

EVENT NO. 17-550 CU. IN. DISPLACEMENT 
(10 Laps of a 5-Mile Course) 

360.00 
200.00 
120.00 
80.00 

!st ........... Roy }J:inor ... ... ............. Howard DGA5 ....... .... Menasco B6 .... , ......... 15:48:35 ...... 189 :~03...... 900.00 
2nd ... ... .... Ray :Moore ..... ... .. .. . ..... Keith-Ryder Spec .......... Menasco 6 ............... 16:06:56 ...... 186:227...... 500.00 
3rd ......... . Gordon Israel ......... ....... Israel Racer .. .... .... .... Menasco C6S ..... ... .... . 17:23:89 .. .. .. 172 :432...... 300.00 
4th ........... George Hague .......... ...... Keith-Ryder .......... .. .. Menasco 4 .... ..... ....... 17:31 :28 ...... 171 :220 ..... ;.· 200.00 
Stb .... .... ... J, S. Miles .................. M & A Spec ..... . ........ Mena.co C4S . ... .. ... ... 17:37:97 .... .. 170:137. ..... 100.00 
.......... ... S.}.Wittman . ... ............ Wittman Spec ............. Hermies Cirrus ........... 18:01:09 ...... 166:499 ............ . . . 

EVENT NO. 13--THO:MPSON TROPHY RACE 
(10 Laps of a 10-Mile Course) 

l<t ........... t.l. R. Wedell ............... . Wedeli·Wjlljams .... ... ... Wasp Jr ..... .... ........ 2S;t2;91 .... ... 23i;952 ..... . 
2nd ........ .. ee Gahlbach .. . . ... ........ Wedell·W•lharns .......... Wasp Jr .... . . ...... .. , . . 26.40.38 ...... 224.947 ... .. . 
3rd .. ...... .. Roy Minor .................. . Howard DGA5 ... .... .... . Menasco B6 .... .... ...... 30:01:17 ...... 199:870 . . ... . 
4th .. .. . . . . . C.eorge Hague .... ....... ... .. Keith-Ryder ... . . .. . ..... Menasco 4 ... ... . ..... .... 32:45:00 ..... . 183:206 ..... . 
Stb .......... Z. D. Granville . . .. .. . .. ...... Gee-J!ee ............ . . ... . WMP S r ............. .... 34:39:97 ...... 173:079 .... . . 

3.375.00 
1,875.QO 
1,125,00 

750.00 
375.00 

Roscoe Turner ........ . ... . .. Wedell·William• .......... W asp Sr ...... .... ....... 24:53:46 ...... 241:031. ............. .. 

(Who finished first but disqualified for cutting pylon No. 3- casc appealed to National Aeronautic Association, Washington, 
D . C.) · 
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PI oct Pilot Platt~ En/Cint Time Speed 

'EVENT NO. Zl-SHELL SPEED DASH-550 CU. IN. DISPLACEMENT 
( 3-Kilometers) 

Mon~y 

!st . ..... ..... Roy Minor ................... Howard DCAS ......... . .. Menasco 6 ............ .......... ...... . 241:612... ... $450.09 
2nd . . .. ...... Ray,. Moore ........... ....... Keith·Ryder ....... . ...... Menuco 6 ............................. 231:702.. .... 250;00 
3rd .. .. ...... Gordon Israel •...•.. . • .....•. Israel Racer ..•........ . •. Menasco C6S •...•.•.•.•.•.. • .•.•.•..••• 221:746, ..... 150.00 
4th ........... L. S. Miles .................. M &·A Spec .............. Menasco C4S ........................... 210:640...... 100.0.0 
Stb .......... George Hague .............. .. Keith-Ryder ........... ... Menasco 4 .............................. 210:124...... 50.00 
............. S. J. V.'ittman ................ Wittmnu Spec ............. Hermies Cirrus ........ ....... .......... 201:989 .............. . 
............ . Z. D. Granville .............. Gee·Bee .................. Wasp Sr ............................... 193 :153 .... ........... . 
............. W. A. McDonald ............. \Vedell ·Williams .......... Menasco Buccaneer ..................... 185:223 ............... . 
... . ....... .. A. C. Chuter ................ Chester Spec .............. Menasco 4 .............................. 183:575 ............ . .. 
. . . . . . . . . . • . . Riley Burrows •.......•...•.. : . .........•.••••.....................•....................•..... , ,143:131 ...•....•.....• 

EVENT NO. 13-SHELL- SPEED DASH-UNLIMITED 
(3-Kilometers) 

Ist ........... Roscoe Turner ........ ....... Wedeli-Williams .......... \VasD Sr .. : ........... ... ....... ....... 280:247 .... .. 
2nd .......... J. R. Wedell .............. ... Wedell·W!Il!ams .......... Wup Jr ................. ..... ......... 278:92 .... .. 
Jrd .... ... ... l.ee Gehlbaeh ............... , Wedeli-W•lhams .......... \\'asp Jr ................... ... ......... 251:93 ..... . 
4th ... . ...... Roy :Minor ....... ......... ... Howard DGAS ........... Menasco 6 ................. . ........ ... . 241:612 •..... 
5th ......•... Rav Moore . . . . . . . . . . . . . . . . • Keith-Ryder .........•.... lllenasco 6 ••........................ .. •. 231 :702 ..... . 

SWEEPSTAKE AWARD NO.3-EVENTS NOS. 4-7-12-17 
(550 CU. IN. DISPLACEMENT) 

Poi11ts 
1st ....... .... ~oy Minor .... .. .... . ....... , Howard DGAS ........... Menasco 6 ................ 19 ....................... .. 
2nd .......... Ray Moore ................ :.Keith-Ryder .............. Menasco 6 .. ; ............. 17 ........................ . 
3rd ..... ..... Gordon Israel .............. .. •lsrael Racer .............. Menuco C6S ............. 9 ...... ... ... ........... .. 
~th .•. ..... .• George Hague •...•.••.. .•. • Keith-Ryder ........ .-..... l\lenasco 4 ....... : . .....•• 9 • ..•.•............. ... ... 
5th .......... T.. S. Miles ............. : .. · .. 1\{ & A Spec. .. ........... Menasco C4S .. .. .. .. .. .. • 3 ........................ . 

SWEEPSTAKE AWARD NO. Z-EVENTS NOS. 2-6-11-16 
(375 CU. IN. DISPLACEMENT) 

Poin ts 
1st ........... S. J. Wittman ....... ........ Wittman Spec ............. liermiea Cirrus ........... 14 ........ .......... ...... . 
2nd .......... Georg.e Hague ......... ...... Keith-.Ryder .............. Menuco 4 ......... ....... 13 ....................... .. 
~rd .......... L. S. Miles .................. M & A Spec ... ........... Menasco C4S ............. 13 ....................... .. 
4th ........... '\. C. O>ester ................ Chester Spec. .. ........... Menasco 4 ................ 11 ..... ......... ......... . . 

1.125;00 
625.00 
375.00 
250.00 
125.00 

900.00 
50'0.00 
250.00 
250.00 
100.00 

360.00 
160.00 
160.00 
80.00 
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PARACHUTE JUMPING 

Jumper Distance {r()tn :Mark Money 

EVENT NO. 19 
Jerry Wessling ................................................................... 576 feet 6 inches ............................ $90.00 
George Cook ...... ...................................... ....... ...... .......... ... 633 feet 5 inches ............................ 50.00 
Claude SwaiUlon ................................................................... 655 feet 3 inches . ........................... 30.00 
W. T. Dodson •••.••...•. ..••••• . ..•. ...••••..• •••••• ......•......•...... ..•..•.•• 744 feet 3 inches ....••......••..•••••.•••.•• 20.00 
Rex G. Finney ................................................................... 750 feet .. . . • .. . . .. . . . .. .. . • .. . . . .. .. .. .. . • 10.00 

EVENT NO. 20 

Jerry \Vessling .... ..................... .. ................... .. ......... . . ... ..... .. . .. ............... .' .. . . ............... . ... 90.00 
llenry J. Novakoski ................... .. ............................... ... .. ...... 61 feet 2 inches ............................ 50.00. 
Troy S. Co\boch ...................... . ........................................... 146 feet 5 inches ........ .. ........ . .. .... ... 30.00 
W. T. Dodson •.•.•••••••....••.•.•••.••••.••.••.••.••.•...•..•.•••...•.•....••... 244 feet 6 inches.. . . . . . • . . . • • • . • • • • • • • • • . . • . 20.00 

· George Cook ...................................................................... 318 feet 1 ;~nch ............................ 10.00 

EVENT NO. 21 

~e::: Jt.f::i~~ .. : :: : : : : : :: : : : : : : : : : : : : : : :: :: :: : : :: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ~~ 1:: 6 inches: : : : : : : : : : : :: : : : : : : : : : : : : : : : 
90.00 
50.00 
Jo:oo 
20.00. 
10.00 

Rex G. Finney .. . .. .. •.. .. • .. .. • .. . .. . .. . .. .. .. . . . . . .. . • . .. .. .. .. . .. .. .. . .. . .. .. . • 94 feet ......... . . . .............. , • 
Henry J. Novakoski .................... .. ......... .... ........ . . . ....... .... .... • . 125 feet ...... ........ ............ .. 
Troy S. Colboch .. .. . ................. .... ................ .. ....... . .............. 175 feet 6 inches ...... . .. ...... ............ . 

E VENT NO. 22 

~!:: ~,:~~=· . :: :: :::::::::::: :::::::: _::::::::::::::::::::::::::::::::::::::::::: : :: :::: : ::::: :: : : : : : :: : : :: : :: : : : :::::: :::::: Jg:gg 
W. T. Dodson • • • • • . . . • • • • . . • . • • . . • • . . . . • . . . . . . . • • • . . . • . • . . • . • . . . • . . . • • . . . . . • . • • . . . . . . . . . . . . . . . • . . . . . . . . • . • . • . . . . • . . . • . • . . . . • • 20.00 
Rex G. Finney • .. .. .. .. .. .. . . .. .. . . .. • .. • • • • .. .. • .. .. .. . .. .. • .. .. .. . . . . . .. . . .. . . . . . . . • .. .. . .. • . . . .. .. .. . .. . .. .. .. .. .. . .. • .. .. 10.00 

SWEEPSTAK E AWARD NO. 4-PARACHUTE JUMPS 
PbiiHs 

~~l~ ;:~l~:k~~~: ~- ::: ~ ~ ~ ~·::: ~::::::::;:: ~: ~::: ~: ~ ~: ~ ~ ~ ~;;; ;~~:;;;;;:;;;; ; ~;;;;; ~ ~ 
2

1 ~ ~ ~ ~ ~::: ~ ~ ~:;; ~ ~;; ~;;; ~ ~ ~ : ~: ~;;;;;;: ~;: 
Oaude Swanson .. .. . .. • . .. • .. .. .. . .. .. .. .. .. .. • .. . .. . .. . . .. .. . .. . .. . . . . .. . . . .. .. . 6 ...................................... . 

M"my 
$90.00 
50.00 
20.00 
20.00 
20.00 
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TROPHIES AWARDED IN 1933 NATIONAL AIR RACES 
Do,.or Trophy Awarded To 

Bendix Aviation Cor_poration ••• Vincent Bendix Trophy .... ............ .... . .. . Col. Roscoe Turner • •• Pendix 
Charles E. Thompson • , •.••• • Charles E. 'Chom_paon Trophy •.•.....•. ..•...•. ·t R. Wedell No. 18 
Fr~d E. Keeler ..... . . ...... Fr~d E. Keeler Trophy .................. ....... . R: Wedell ....... No. 8 
W11l Rogers . .. ............ ... W1ll Rogers Challenge Trophy . . . . • • • • • • • • • . . • • • o Awar.d- Race 

not finished. 
Cleveland Pneumatic Tool Co. • • Aero! Trophy Race .••• •••.• . • •.. •...•..• . ..• . .• 1st. May Haizlip 

2nd. Marty Bowman No . . 9 

Shell Oil Company ••..••.••. Shell Speed Dash 

Shell Oil Company • •.••• . •.. Shell Speed Dub 

3rd. Gladys O'Donnell. 
... ...... ................ .... .. Awarded on merits 

t of Aerol Trophy Race. Women 
• ..•.•........•.•.•••••.•••..•• 1st. Roscoe Turner 

2nd. J, R. Wedell 

Et·,nt 
Trophy Race 

only 

. 3rd. Lee Geblbacb 
Shell 01l Company .......... Shell Speed Dash .......... . ..... ...... ......... !st. Roy Jo.linor 

2nd. Ray Moore 
3rd. Gordon Israel 

••• World's Record Attempt 
3 Kilometer Speed Dash 
550 cu. in·. or less 

Frank A. Tichenor .......... Aero Digest ·Trop),y· ............. ......... .... . .. J. R. ·Wedell ... .... No. 4 
Los An~teles Breakfa-st Club ••• Breakfast Club Trophy , • • • ••••.••.•••• • • •••••• • George Hague •. ..•• • No. 2 
Clifford W. Henderson ... ..• • Clifford W. Henderson Trophy ......•.•.•.•...• Col. Roscoe Turner .• Championship Pilot Award 
Foreman &: Clark .••.•. •• .•.. Foreman & Clark Trophy •. •.•••...•..• •...•. ..• Jerry Wessling • . ••• Sweepstakes Parachute 

Preei5ion Aw;a. rd 
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Plact Pilot 

- INTERNATIONAL AIR RACES 
Curtiss-Wright-Re}rnolds Airport-Chicago, Illinois 

Septemher 1, 2_, 3; 4, 19.3.3 

OFFICIAL STANDING OF CONTESTANTS 

Plane. Engi,.e Time 

EVENT NO. i-200 CU. lN. DISP-LACEMENT-Race not run 

EVENT NO. 2-375 CU .. IN. DISPLACEMENT 

Speed 

bt •..•..•.•.• A. C. Chester ............ . ... Chester Spec .. ........... Menasco C4S ............ 10:59;46 ...... 163:77. ..... . 
Znd .......... L. S. MHe~ .................. Miles & Atwood Spec, ..... Menasco C4S ............ 11 :05 :84 ....... 162:20, ..... . 
3rd .......... G. o. Hague ................. Keith Ryder Rt ... · ........ :CMenasco 4 ..... . .......... 11:13·:54 ...... 160:35 .... .. 

(Pirate C4.S ............. . 
4th ....... ... S. ]. Wittm11n . ... ...... ..... Wittman Spe<J . .. ...... ... . Hermies Citrus ............ 11 :S4:Q7 ..... . 151:25 
Stb .......... Roy l.iggett ';'. ........... -•.•.. Falkerts Spec .......... · ... -Cirrus-Mark III ........... 1l :53·:68 .... .. 151:33 

EVENT NO. 3-550 CU. IN. DISPLACEMENT 
1st ............ Roy Minpr . .... _ .... ........... l:foward ................... Menasco. Bji . .. .......... ;14:48:86 ....... 202:51 ...... . 
2nd .......... Roy Liggett .......... .... .... Cessna ................... Warner 145 ............. 15':41:74 ..... . 191:14 ..... . 
3rd .... .- ..... A. C. Cliester .......... . ..... Che~tet spec ........... .- .. ll'l;n<1$CO C4S ............ 17:0$:.72 ...... 174:97 ..... . 
4tp ...... . ... G. 0 : H~gue . . ....... ... . ... _K~ith. Ryder Rl ........... Mena5co ·4 ................ 17-:49:75 ....... 168:26 .. , .. . 
•.•.....•.•... Gordon Israel •............... -Israel Racer . • ... . ........ Menasco C6S·3 •.......... (Dropped out in 6th lap) 

EVENT NO. 4-1000 CU. IN. DISPLACEMENT 
tat ........... Lee ,Geblbacb .. ; ............. Wedell·Williarits .......... Wa~~~ Jr ........ .. _ ....... 15:03:88 ...... 199:1'4 
2nd .......... A. C. Chester ................ CIIester ·Spee, . . ... . .... .. . Menasco C4S . ...... ...... 15:55:1·2 ...... 18.8:46 
lrd ..... ....... L. S. Miles ...... .-........... Mile$ 8( Atwoo'd· Spec ....... ¥ena.s.c;o C-45 . . ............. 16:08:74 ...... 185 :_8'1 

EVENT NO. 5-200 CU. IN. DISPLACEMENT 
. lst ........... S. ]. Wittman ... ........... _.Popjoy Spec .............. llopjoy ............. ,. ..... 11:.1S:71. ..... 10'6:S.S_ .... .. 
Znd .......... ):.yman · NoeiJ?el ....... ........ l'ilb'!ry Flash ......... .- .... Chur:ch _ .... .......... . : .... H:47:26 ...... tt>l;S'O .... .. 
3rd .......... W'!lter E.a~trtu:k .............. Heath ._ .......... . ....... Conttnental A40 .... -. ..... 12., 15.70 ..... .. 97.87 ... ... . 
••....•.•...• Bill Reedliolm •.•. : .•.•.•.•• . • Loose • ••.•.•.• . •...•••... T~o·ose--Lambe·rt •.•..•..•.••• ( Dropped out in •3rd lap) 
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I 
./>/pee Pilot Plane· E"g·in,e 

.EVEll'J' ltlQ. 6-37:5 CU. IN. DISPLACEM-ENT 

T{it1e. Spee.d 

lst •.•. . .....• A. C. Chester· ; ..... ........... Chester Spec .. ... ....... .. Menasco C4S ........... , .10:12.:7:6 .. .... 176:25 
2nd .......... L. S. M.iles ....... . .......... M.i)e.s & ·Atwood Spec ..... Menasco, C4S ............. 10:24~211 , ..... 173:01 
3rd ... .... ... G. 0. Hague ................. Ke~th Ryder Rl ........... (Menasto 4 ....... ........ 10:34:00 . ... .. 170:35 

· ·. (Pirate · C4'S .. ............ . 
4th ....... .• . S. J, Wittman .•..... • . . . . . . .• \Yittma11 Spe¢ •. . ......... Hennies Cirrus .......•.•. 11:09,:98 •....• 161-:.20 
Sth ...... . ... Russell Hosler ........... . .... hlkerts Spec . ............ Cirrus-?)fark III .. .... . . .. U :31:17 .. . ... 156:26· 

EYEN'T ·NO, 7-550 CU. IN. DISPLACEMENT 
1st. ........... Roy Mjnor ............ . ...... Ho~ard ....... . .......... Menasco B6- .............. 15 :18:66 .. ...... 19$!94 
.2nd . ....... .. Gordon Israel .... .. ... .. ..... Israel Rteer ............ . . Menasco C6S·3 .. .......... 16:16:42· ... . .. 184:54. 
3rd .. ....... . . .. A. c, Chester ........ , ....... Ch:est~r 'Spec . . .... ; ....... Menasco C4S . .. .......... 16:16:32 ... . .. 184>3.7 
4th ......... . L. S. Miles ............ ; .. ... Miles ·& Atwood Spec ...... MenasCo C4S ............. 16:23·:4~ ...... 183:02 ... . .. 
: ... ...... · ... G: 0 : Hague . . ... .. · .......... Keith Ryder RL .... ; ...... ~Me.naseo· 4 .. · ............. (DropJkd out in the 6th lap) 

. '(Pirate C4S .. ·• ......... .. 
• , ........... S. ]. Wittwan ............... Keith-Ryder . . ............. Menasco . ................ (l)toppe'd out in the 4th lap) 
............. J. R. Wedell •................ Wedell· Williams ... . ....... Menasco · "Buccaneer" •.... (D'ropped out in the 1st lap) 

EVENT NO. 9-200 CU. IN. DISPLACEM·ElolT 
ist ........... $ . J. Wittman ............... P?Pioy Spec . .......... . ... Popjoy ........... , .. , .. 10:53:5.2 ...... 110;17 
·2nd . . . ....... Lymo.n Voelpel .. .. ........ .. . '101lbury Flub ............ Church ............. , , .. 11.19 .34 .. .. .. 105.99 
3r(L .......... Walter Bagnick . . • .... ; ...... 'Heath ............ ... .... ·c ontirientat. A.-40 ......... )i :37!66 ...... 103:20 ... .. . 
••...... . ... . Bill Reed holm •..... • . • ....•.. Loose . , ........ . ......... Loose-Lambert ....... . .... (Dropped out in 1st lap) 

EVENT NO. li>--375 CU. IN. DISPLACEMENT 
l st., .......... A. C . . Chester . . ...... ......... Chester Spec ......... , .... 'Menasco .C4S .............. 9:56:.3.7 ...... 181:10 ..... . 
.2nd .. . ....... L. S. :Miles ..... . ... .. .. .. ... ·Miles· & Atwood SP.¢c. .. .. Meriasoo -C4S .......... . .. 10:02:12 ...... 179:37 .... .. 
3rd .......... S. J, Wittman .. ............ Wittman Spec. ; .. . ~: ...... H erinies Cirrus .......... , 10:~5:H· ...... 1~'1:41 .. .. . . 
4th .......... Rus$ell Hosler .. ... .. .. .. . .. . Falkerts Spec. . ..... .. .... Cirrus· Mark 111 . . ... . .... 11:03:95 . . .... 1,62.:66 .. .. . . 
Sth ........ . .. Arthur. Gross .... . .......... . . Heward Spec, ....... . .. . .. Gyps'y .... .. . . , .... , . .. .. 11 :56!61 ... : .. 1~0:7l ..... . 

EVENT N.O. H-550 CU. IN. DISPLACEM-ENT 
lsi. .......... Roy Minor .................. Howard ... . . . . . .......... Menasco B6 .............. lS :21:21. . . ... 195 :4.0 ..... . 
2nd ... . ..... . A. C. Chester ......... .. ..... Chest-er Spec . . . . ... . ...... Menasco C4S ........ . .... 16:01 !24 ...... 187.:26 ..... . 
3rd~ . : .. ..... Gordon Israel ... : .... . ....... Israel Rlcer .... . ......... Menasco C6S-3 ......... .. 16:24:18 ...... 182:89 .... .. 
4th . . ... .. ... t. S. Miles ... . .............. Mi!es & Atwood Spec. . .... l\{enasco_- C4s· ............. 17: 11 :70 ...... p4 :4.7 ... .. . • 
............. G. 0. Hague ............... .. J('eub RYder R1 ... .. ...... (Menasco 4 ...... ... , ,. .• (Dropped · out ·•n 4th hp) 

\ Pirate C4S .... ..... .. .. . 
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!'Ia a Pilot Plane Engin~ Time Spud 

EVENT NO. Ii-WOMEN'S INTERNATIONAL FREE-FOR-ALL 
1st •.••.•••••• May Hai:dip •.. ..• _. ••. • .••••• Wedell-Williams •••...•.•. Wa~p Jr · :···.············15:41:84 ..•.. . 191:11 
2nd •••••• • • •• Flor~nce Klingensmtth ....... Gee Bee •...•. •.• •••••.••• Wngbt Whtrlwmd J·6·E·J .• 15:52:16 ...... 189:04 
3rd ••••••.••• Martie Bowman • : •••• •••.•.•• Gee Bee ......•.•.•••. • .•• Wasp C-1 ••.•..••••.•.•.• i7':45:95 •••••• 168:86 
4th ••..•• ••.. Henrietta Lant% •.•...••••.••. Howard Spec, ............ Gypsy .................... 24:22:10 •.•••. 123:11 

EVENT NO. 14-ZOO CU. IN. DISPLACEMENT 
lst ........... S. }. Wittman ............... Popjoy ~c .............. Popjoy ....... ...... ...... 9:54:94 ...... 120:01 
2nd ••.•. •..... Lyman Voelpel .•.. . .••••.•.. Tilbury Flaah ....... ..... Church ...••.•.•.••••••. ; 10:37:47 ...... U2.95 
3rd ...... .... Walter Bagnick .............. f:leath .. _. .. : .... :: ....... Continental A-40 •••• • .•••. 10:55:96 ...... 109:76 . .... . 
4th .......... W. A. C. Stoudt ........... . . Church Mtdwtng .......... Church 1·3 ............... 14:27:72 .... .. 82:98 ..... . 

EVENT NO. 15-375 CU. IN. DISPLACEMENT 
ltt ........... A. C. Chester ................ Chester S pec .....•.•.•.•.• Menaseo C4S ............. 9:25 :59 ...... 190:95 
~d ...... .... L. S .. Miles .................. Miles & Atwood Spec ....... Menaseo C4S .......... . . . 9:37:07 ...... 187:15 
3rd ..... ..... G. 0. Ilaf(u"' ................. Keith Ryder Rt .......... ·(Menasco 4 ............... 10:.31:31. ..... 171:07 

(Pirate C4S ............. . 
4th .......... Russell Hosler ............... Falkerts Spec ........... .. Cirrus-Mark III .......... 10:32:68 ...... 170:70 
5th .......... S. J. Wittman ................ Wittman Spec ............ HermiesCirrus ............ 10:46:99 ...... 166:93 
6th • ••••••••• Gordon Israel ..••.•••...••.•• Howard Spee. . •.•...•.•.• Gypsy ....... ............ 11 :31 :39 .••... 156:21 

EVENT NO. 16-550 CU. IN. DISPLACEMENT 
bt ........... Roy Minor .................. Howard .................. Menasco B6 ............. : 14:51:99 •••.•• 201:80 
2nd .......... Gordon ls.rael ................ Israel Racer .............. Menasco C6S-3 ........... 15:10:35 ...... 197:73 
3rd ••••••.•.. A. C. · Cbcater ..•.•..•....... • Cbeat'!r Spee. •••.•.•..•..• Menal!Co C4S •••••.•••••. ,15:12:54 ..•... 197:25 

Mo>~ty 

$1,125.00 
625.00 
375.00 
250.00 

180.00 
100.00 

60.00 
40.00 

360.00 
200.00 
120.00 

80.00 
40.00 

4tb .......... S. J. Wittman ........ . ..... Keith-Ryder .............. 16:11:04 ...... 185:37 .... .. 
.............. L . S. Miles .................. Miles &: Atwood Spec .... .. Menasco C4S ............. (Dropped out in tbe 8tb lap) 
.. • • ......... G. 0. Hague ........... ...... Keith-Ryder .............. (Menasco 4 ............... (Failed to get started) 

810.00 
450.00 
270.00 
180.00 

(Pirate C4S ............. . 

EVENT NO. 17-FRANX PHILLIPS TROPHY RACE 
1st ......... .. }. R. Wedell ................ Wedell-Williams .......... Wasp Sr ................. Z4:23:6S ...... 245:95 ..• ... 3,600.00 
2nd .......... Lee GehJbach ................ Wedcli-Williams ••....•••• Wasp Jr ................ . 27:35:27 •••••. 217:48 ... . .. 2.000.00 
3rd .......... Roy Minor ............. . ..... Howard .................. Menasco B6 .............. 27:53:20 ...... 215:15 ...... 1,200.00 
. ............. S. J, Wittman ............... Keith-Ryder •••••.•... •• •. Menasco ................. (Out in the 9th lap) 
.... .... ...... Florence Klingensmith ........ Gee Bee ....... .... ........ Wriglit Whirlwind J·6·'E-3 .. (Crashed after finishing 8th lap) 
.............. Roscoe Turner ............... "Ring Free" Spec. . • ..•• Wasp Sr ...•.• , •••••••••. (Out in the 8th lap) 
............. L. S. Miles ........ . ......... Miles & Atwoo'd Spec .•. ••. Menasco C4S ............. (Out in the 3rd lap) 
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Place Pilot Pia"• ~Engme Time Spud 

SHELL STRAIGHTAWAY SPEED DASHES 
1st ........... ] . R. Wedell .••••...• . .•• . • • Wedell-Williams •...•••••• Wasp Sr .••..•.... .••••• ...•..... ••. ... 305 :33 
2nd .. ..• .•.•• Roscoe Turner •.••.•..•...... '"Ring Free" Spec .•.••••••• Wasp Sr •.••.......•••...............•. 289 :9 
Jrd . .• ••....• Lee Gehlbach ..•••••.•...... . Wedell-Williams •••••.•••• Wasp Jr . . ..... .. .......•.............. Z72:06 

SWEEPSTAKE AWARDS NO. lB-EVENTS NOS. 1, 5, 9, 14 
(None-Race No. 1 Was Not Run) 

SWEEPSTAKE AWARDS NO. 2B-EVENTS NOS. 2, 6, 10, 15 
Point. 

1st ........... A. C. Chester ••.•..••• . .... . . Chester Spec .• .... •..•.•• . Menasco C4S ........... . ,20 ......... ......... ...... . 
2nd .••••••••. L. S. Miles .•••.•.•. .••. •.•.• Miles & Atwood Spec. . ...• Menasco C4S ..••...•••.•• 16 ... .• ........••.•... ..• •. 
3rd .. .. ...... S . J, \V'ittman .... ......... . :wittman Spec . .• " ......... Hermies Cirrus ........... 8 ... .... .. . . ............. . 

SWEEPSTAKE AWARDS NO. 3B-EVENTS NOS. 3, 7, 11, 16 
Points 

1st .. . ........ Roy Minor ..... .. ............ Howard .................. :Menasco B6 ....... . • . . ... 20 ........................ . 
2nd .......... A. C. Chester ............. ... Chester Spec ............... Menasco C4S .. ......... .. 13 .. ....... .......... .. . . .. 
3rd . . ......... Gordon Israel ................ Israel Racer .............. Menasco C6S-3 • . .. . . . . . .. 9. , ........ ............. .. 

LAP PRIZES EVENT NO. 17-FRANK PHILLIPS TROPHY RACE 
LQ/>S 

1st .. ......... ]. R. Wedell ......... , ....... \Vedeii·WiUi.ams .......... \ Vasp S r ................. 10 ......... .......... .... .. 
2nd .......... Roscoe Turner ...... , ... ..... "Ring Free" Spec ..... , ... \Vasp Sr ................. .2 ..... , ...... ... ....... . .. 

PARACHUTE JUMPING 
Jumper 

EVENT NO. 20 
Dislm11:e [rom Mark 

Mone:; 

$1.000.00 
600.00 
400.00 

360.00 
200.00 
120.00 

675.00 
375.00 
225.00 

1.666.70 
333.30 

Mtmty 

Jerry Wessling .... ............... , ........................................ , ..• , •. 2 1 feet 8 inches .......... .. ................ $90.00 
Joe Brown ....... ........ .......... , .... ..................................... .... 352 feet . .. .. .. • • .. .. .. . .. .. .. .. .. .. SO.OO 
LieuL E. V. Stewart ......• .. •.••. , ......•.••. • ..•• , ..• . .....•••..••...... . •• , . , .• 1080 feet . . . . • • . . • • • • • • . . . • • • . . . • . . . . 30.00 
Henry J. Novakoski ........ .... ..... , .. ..... : .. ...... ............... ... ........... (Disqualified-Jumped from t oo low altitude) 
Ralph Nyborg ' .• .•..•...•. •. . . ...••.....• .•. •..... , . , • ...• .. ..• ... , . •••... • , •.• .•. (Landed outside of the field) 

(Joe Crane 
(Joe Brown 

EVENT NO. 21-Did not take place 
EVENT NO. 22 

54 feet I I inches 
54 feet I I incheo 

70.00 
70.00 
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JumP•• DistoKce from Mark Mollt:J 

Ralph Nyborg ••...•.•........•..•..•.•... •.• ..••. : . . . . . . • . . . . . . . • . . . • • . . . . . . . . . . • 6' f~et 9 inches 
Jerry Wessling ....•........••.......•... ...•.• ............ •••.. ......... ..... .... 101 feet 4 inches 
ltenry J. Novakoski .......... .......... ....................................... . ... 102 feet 6 in~ 

.. . .•....•...........••• . . $30.00 

...•.• •.•.•.. .•••.••• •••.• 20.00 

........................ .. 10.00 
Lieut. :£. V. Stewart ...•..........•...........•..............•................... ,141 feet 9 inches 
Jack Cope .......... ....... ...... . ........ . .............................. ... . ... .. (Broke his ankle) 

EVENT NO. 23 

~:?~~~~~~:~~L~~: ~: ~ ~: ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~::: ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~:: ~ ~ ~ ~: ~ ~ ~::: ~ ~ ~ ~ ~ ~: ~ ~:::: lll ~~3; l!;i~E ::: ~:: ~ ~: ~:: ~:: ~ ~::::::: ; ~ J~Ui 
Henr-y J. Novakoski •..... .. . .•....... .... ........ . . •..... ........... ........ ... . .. 198 feet 9 inches . . . . . . . . . . . . . . . . . . . . . • . . . . 20.00 
Ralph l'i'yborg .................•....•.....•......... • .•.......•...•...... ... ...... (Landed outside of the neld) 

SWEEPSTAKE AWARDS NO. 4:B-PARACHUTE JUMPING, 
EVENTS NOS. 20, 21, 22, 23 

rg;~-u:~·~:;;: :::::::: : :: . : : : :JF 
TROPHIES AWARDED 

International Air Races and Gordon Bennett Balloon Race 
1 9 3 3 

\ 

Don-or Trophy Awarded To Eve"! 

PhilliJlS Petroleum Corporation .....•... Fr3nlc Phillips Trophy .•...•..... ..... ,J, R. 'Wedell .... ...•. ••..•.• No. 17 
The Chicago Daily News . •.• .....•... • . Chicago Paily News Tropl1y . .......... Roy Minor-1st day . •.••••.• No. 3 

· · Roy Minor-2nd day ........ No. 7 
Roy Minor-3rd day ..•. .... No. 11 
Roy Minor--4th day ........ No. 16 

Fred E. K~ler ........................ Fred E. Keeler Trophy .... . . .... . .. ... A. C. Chester ............... No. 2 
South Bend Cbambtt of Commerce ...... South Bend Trophy ..•..•............. A. C. Chester ............•.. No. 6 
Eddie Rickenhaeker .................... Eddie Rickenbacker Trophy ............ A. C. Chester ............... No. 10 
Pixley & Ehlers ......... .............. Pixley Tro~hy ......................... G. 0. Hague ................ l)_portsmanship 

90.00 
50.00 
30.00 
20.00 

Olson Rua- Company .......... ........ Walter E. Oloon Trophy ................ May Haitlip ..... ........... No. 12 
Shell 011 Company .................... Shell Speed Dash ..................... J. R. Wedell . ..... .......... World's Record Attempt 
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AVIATION CHRONOLOGY AND RECORDS 417 

INTERNATIONAL GORDON-BENNETT BALLOON RACE 

Starting from Chicago, m. 
September 2, 1933 

Place Nationality l'il~t a11d Aide Place of La11di11g Dist·atUI! 

Poland Franeiszek H ynek NE of Lake Aulnes, 846 miles 
z. BurzyruJky Portneuf County, 

Quebec, Canada 

2 United States Navy T. G. c. A. 
W. Settle 
Kendall 

Branford, Conn. 776 miles 

3 United States W. T. Van Orman SO mi. N. Thor J.ake 492 miles 
I' rank A. T rotter Sudbury, Ontario· 

4 Germany Richard Schuetze 
Dr. Erich Koerner 

Kingstone, Mich. 2St mltes 

Relgium Philippe .J.?,ncrain 
Marcel an Schelle 

Roscommon. Mich. Z29 miles 

6 France Georges Ravai.ne 
Georges Blanchet 

Homer Township, ISS miles 
Michigan 
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Year 

--
1926 
1927 
1928 
1929 
1930 
1931 
19J2 
1933 

OP6 Planes 
lJ/M$ in 

Service 
--

19 95 
24 144 
,32 294 
27 619 
35 68s 
41 720 
33 6ss 
z8 615 

FLYING FACTS AND FIGURES 

AMERICAN FLYING ACTIVITIES 
Calendar Ye.m 

Summary of Air Transport Oper~tions 

All American Au Lines 

Milts Milts Patsm- Passelfgu &press 
Schedflled Floum gus Milts (pounds) 

....... 4,6o8,88o (a) s.78i . ...... 6,467t ....... So242,839 (b) 12,59~ ...... . 12,495 c) 

....... 10,472,024 52,934 .. ..... .35.376 c) 
······ · 20,242,891 165,263 ·· · ···· ~97.538~c) 

30,703,119 28,833.967 385,910 94,545.784 z86,798 c) 
47.46,3,673 43.395.478 457.753 ~16,2,32,153 sss,163~c~ 51,932,868 48.344.358 504,575 143.169,682 1,324,42 c 
54.072,467 so,8oo,7os 546.~35 r8s,6Qs,784 1,884,545(<:) 

ta) Includes 2,583,056 miles flown on government open.ted mail routes. 
(b) Includes r,szo,sss miles flown on government operated mail routes. 

Mail 
(toutlds) 

433,640 
1,222,843(d) 
3,63z,oso(e) 
7.772,014(f) 
8,513,67s(g) 
9,351,195~h) 
7,6s8,ssz I) 
7 ,644,646(j) 

(c) Includes only e:q>ress poundage carried on fegular schedules and not freight flown by 
special order. 

(d) Includes ur,439 pound!fmail flown on government operated routes. 
(e) Includes 631,541 pounds mail down on F.A.M. routes. 
(f) Includes 675,o84 pounds mail flown on F.A.M. routes. 
(g) Includes so8,474 pounds mail flown on F.A.M. routes. 
(h) Includes 346,116 pounds mail flown on F.A.M. routes. 
(i) Includes a86,x62 pounds mail flown on F.A.M. routes. 
(j) Includes 277,293 pounds mail tlown on F.A.M. routes. 

Summary of Aerial Service 

Year Operators Ptanu in Muu BDNTS Passenters 
R~porling Servke Flown FttW.!11 Carried 

1926 .. 420 o69 7,6s6,492 .......... 38o,201 
1927 .. 351 768 8,341,517 .......... 476,724 
1928 .. 168 48<J 8,41l,889 .......... 526,203 
1929* Boo 7,695 1o!l-,336,s6o l,J03,207 2,9QS,S30 
l93o* 6oo s.3•4 95.959,645 1,12 .937 2,621,769 
1931* 352 2,818 7t,582,750 842,150 r,87i,992 
1932* 28o 1,079 so,296,88o 591,728 r,n ,587 
1933* 215 1,810 4So14So400 457.427 1)62,212 

(*) Statistical estimates based on ~ large number of typical reports. 

Miles ftown •• ••..•. 
Planes in Service ... 

Summary of Private Flying 
(Corporate and Personal) 

Estimated 

1928 1929 If)JO 1931 

12,000,000 25,000,000 40,ooo,ooo 30,000,000 
1,500 3,125 4,974 6,057 

lf)J2 

2$,000,000 
$,128 

EmPloyees 

t,S37 
1,674 
I,Q88 

20,944 
12,283 
9,141 
4o03"> 
3o7S2 

1933 

zs,ooo,ooo 
4.778 
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Government Flying Operations 

Miles Flown 

Y~ar U.S. A.rmy U.S. Navy U.S. Caast U.S. DePt. 
Guard Cbmnurct 

1Q26 ... ... . .. . . .. .. ..... 16,764,540 S.352,8oo 16..:300 . ... .... .. 
JQ27 ...... .•... . . ..•..... 14,87t,870 10,452,720 28,Q6o .......... 
JQ28 ........ .. -· .... . . .. t9,546,4S0(&) 14,IJS.4QO(b) 8J,o8J ooo,ooo 
1929 •....... • .. .. •. .•• .. . 27,405,790(&) I9,5IJ,OQS(b) 48,254 x,ooo .. ooo 
1930 ... ..... • ... . • .. .. • .. 32,500,000 26,478,7oo(b) 67,655 1,427,000 
1931 ......•. • · · . ...... • .. f4,000,000 •8,88o,8Js(b l 53.440 g6g,ooo 
IQJ2 . ..... .. . ... , . ...... , 42,914,655 (a.) 26,5o8,7t.s(b) 93.750 975.500 
1933· ... ... ..... . . . ....•• s6,o77,344(a) 22,98Q,Joo(b) 184.965 1,364,200 

(a) Includes National Guard 
(b) Includes Marine Corps and Naval Reserve, 

General Flying Summary 

192~ 1929 19JO 1931 19j2 1933 

a.mu1~ Commercial. J0,88J,9IJ 149,579,45 I 164.793,612 144,978,228 l2J,641,238 uo,g46,105 
Government 34,665,023 47.967,139 6o,473,355 73.912,275 70,492,620 8o,6xs,80Q 

• For 1926 and r927 figures see "The Aircraft Year Book for I9JI." 

MONTHLY AIR TRANSPORT OPERATIONS 
All Ameriu.a Air Lines 

Milts Miles Passe,.ter Mai l E.t"prts.< 
1932 Scheduled Flown Passetogus Miles (pou .. ds) (pounds) 

~anuary ....... 4,612,388 3,733,820 23,990 6,248,262 694,867 83,903 
ebruary . .. ... 4,004,430 3,393,657 26,396 6,887,65 1 660,327 105.015 

Much 4,604,819 4,137,022 36,377 9,419,479 748,920 94,708 
~ril . :::::::: : 4,368,499 4,112,278 41,949 10,691,060 704,611 131,570 

ay .• .. . • . 4,258,179 4,158,802 47,549 11,990,212 711,848 125,498 
June .• . • . . ..•. 4,187,605 4,097,637 47,573 12,417,553 719,449 127,556 

uly ..... ...... 4,442,625 4,376,630 53,843 15,742,187 568,488 114,999 
August 4,506,446 4,449,816 58,732 18,315,581 590,593 120,073 
September 4,350,589 4,236,147 54,191 16,592.884 576,109 !16,651 
October 4,377,35 1 4,079,396 42,727 13,379,600 588,233 110,752 
l'fovember 4,188,083 3,847,556 36,763 11,355,367 553,372 92,898 
De«mber 4,031,854 3,721,597 34,485 10,129,846 541.465 100,805 

Total ········ 51,932,868 48,344,358 504,575 143,169,682 7,658,332 1,324,428 
193J 

4,337,546 3,868,951 30,440 9.830,404 {anuary ....... 548,883 102,600 
'ebruary ... . . 3,904,259 3,556,410 30,298 9,919,976 516,085 117,436 

March ....... . 4,336,849 3,856,810 30,696 10,120.556 6!1,362 151,840 
~ril ..... .... 4,273,394 3,957,263 36.835 10,850,026 590,799 133,715 

ay .. • ...... . 4.463,894 4,228,803 45,061 14,311,801 635,662 159,6 19 
~une ......... 4,522,485 4,456,869 55,151 17,903,363 666,133 164,245 

uly .. .• . . .... 4,993,433 4,957,868 63,034 20,839,713 667,058 165,772 
August 5,024,986 4,919,119 64,147 21,366,935 713,415 169,397 
September .... 4,833,918 4,672,076 60,842 20,375,170 666,465 174,601 
October ........ 4,803,648 • 4,706,806 55,409 19,648,340 688,936 171,857 
November 4,348,347 4,009,806 40,643 15,773,854 654,348 179,012 
December 4,189,708 3,609,924 33,679 12.755,646 685,500 194,451 

Total 54,072,467 50,800,705 546,235 183,695,784 7,644,646 1,884,545 
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AIRCRAFT APPROPRIATIONS, UNITED STATES 

Fi.scal YtM Departttulll Total I ttCf'tase t1r Net A pp,oprlatiotss Decrease 

1924- 25 Army .... . . .. . $14, IIJ004J.8o +$r,68?,04J.8o 
N&vy .. . ... . . . 1$,1$0,000 + so2,826 
Air Mail ....... 2,750,000 +1,250,000 
N.A.C.A .. .. .. . 470,000 $3 2 ,48J ,04J.8o + t87,000 +$3,626,869.8o 

J 925- 26 Army . . .. .. ... 14, 700,000( 1) +s86,956.zo 
N&vy . . ..... . . 14,790,000(2) -36o,ooo 
Air Mail. .. - · . . 2,8ro,ooo(3) - t:so,ooo 
N.A.C.A ... . . .. 534,000 ,32,624,000 + 64,000 +3so,9s6.2o 

1926-27 Army .... .... . 1 s,oso,ooo t +350,000 
N&vy .... . ... . 18,sos,288 + 3,715,288 
Air Mall .... ... :~,6so,ooo(J l - r6o,ooo 
N .A.C.A . . . . .. . 513,000 J6,71S,288 -2.1,000 s.S44,288 

1927- 28 Anny .. .. ...... 20,396,JOO +5.346,3oo 
Navy ..... .. . . 20 ,100,000 +1,594.712 
Air Mail .. ..... 4o i SO,OOO + 1,500,000 
N .A.C.A .. ..... 5IJ ,OOO 
Commerce . . .. . 3o79I,SOO 48,oso,8oo + 3.791,500 + 12,232,512 

1928-29 Army . . . .... .. 24,848,562(4} +4.4511,262 
Navy ...... . . . 32,x8Q,56o(sl + u ,o8Q,s6o 
Air Mail. .... . . 6,4Jo,ooo +2,28o,ooo 
N.A.C.A . .. .... 6oo,ooo +87,000 
Commerce .. . . . 4.361,850 68,429,972 + 510,350 + •9.479,172 

1929'"30 Army .... ..... 34.690.785 + o,842,223 
Navy . . ... . . .. 3 1,4Jo,ooo(s) - 159,s6o 
Air M ail .. .. .. . 13,300,000 + 6,870,000 
N .A.C.A ..... .. 1,292, 200 + 6o2,2oo 
Commerce . . . .. 6.416,620 87,120.6oS + 2,054.110 + t8,6Q9,633 

IQ,)D-J I Army ...... . .. 35,823,473 + r ,r32,688 
Navy . .. . ... . . J 2,0JJ,2H + 6o3,211 
Air M&il .. .. . .. 21 ,6oo,ooo~6) + S,Joo,OOO 
N.A.C.A. .. . . . . 1,321,000 7) + zo,ooo 
Commerce . . . . . 9, 207 ,4Jo(8) 9Q,085, 114 + 2,7!)0,810 + 12,8sS,4o8 

tQJt- 32 Army .... . ... . . J lo47'9,6Js(o) - 4.343,838 
Navy ... ... ... 31,145,000 -888,2ll 
AirMail ....... 21,ooo.ooor o) + s .4oo,ooo 
N .A.C.A .. .. . . . I ,0$1,070 l1 ~ -269,930 
Commerce . .. .. IO,J62,300 12 101,0,38,oos + r,IS4,870 +t,o52,8Qr 

(I) Plus $z,Iso,ooo " contra.ct authorizations" for addi tional purchases of aircraft. 
(2) P lus $4, 100,000 "contra.ct a.uthori:.ations" for additional purchases of aircraft. 
(3) For the contract Air Mail Service $5oo,ooo was appropriated for 1926 and $2,000,000 

was allowed for 1927. 
(4) And contract a.uthorization of Ss,ooo,ooo. 
(S) And contract &uthori:.at ion of $ro1ooo,ooo. 
(6) Includes $6,6oo,ooo for Foreign Air M ail. 
(7) Includes $ts,ooo for printing. 

·(8) Includes $7,944,000 for new and improved air navigation facmties. 
(o) Not less than $ t5,2o6,231 to be spent fcx t he purchase of new airplanes, equipment, 

spare parts. and accessories. 

~
Io) Includes $1,000,000 fcx Foreign Air Mail. 
n) I ncludes $23,000 for. printing. 
12) Includes $g,ooo,ooo for Jlew and improved air navigation facilities. 

+ Shows amount of Increase. - Shows amount of decrease. 
t Plus $6,2so,ooo " contract authorization" for additional purchases of aircraft. 
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AIRCRAFT APPROPRlATIONS, UNITED STATES (Continued) 

PiscQJ Year DepiU'ttnem Total Increase or Net A ppropriiJtwns Decrease 

1932-33 Army ....... .. $25,439, 13I - $6,04(1,504 
Navy ......... 25,245,420 - s,899.s8o 
Air Mail.. ..... 26,46o,ooo(13) -s4o,ooo 
N.A.C.A ....... 910,000 -1,31,070 
Commeroe ..• .. 8,SSJ,SOO( 14) $86,6r8,o51 - 1,8o8,8oo - $ 14,41.9,9'54 

IQJ3-J4 Army .. . .•.... 23 1324,185(16) - 2,!14,946 
'Navy . . ...... . 21,957.459 -3,287,961 
Air Mail ....... 21,000,000(13) -s,46o,ooo 
N.AC.A . ... ... 695,000 - 225,000 
Commerce .. ... 7,66o,78o(15) 74,637.424 -892,720 -u,g8o,627 

1034-35 *Army . . .. .... . 21,4$0,253(17) - 1,8?3,932. 
*Navy ..... .... 18,643.320 - ,3,314,139 
*Air Mail ....... JQ,ooo,ooo(t8) -2,000,000 
*N.A.C.A ....... 726,492(19) + 31,492 
-commeroe . . •. . $,20$,332 65,025,397 - 2,455,448 -9,612,027 

(13) Includes $7,ooo,ooo for Foreign Air Mail. 
(14) Includes $t,o6o,ooo for "Aircraft in Commeroe". 
(t.5) Only $5,t72,500 of the $7,66o,78o appropriated for the fiscal year 1934 was avail-

2-ble. I t was divided as follows : S?oo,ooo for "Aircraft in Commeroe" and $4,472,500 for 
".t'Jr Navigation Facilities". 

(x6) Only $u,soo,673 of the 23 million was available for the fiscal year 1934, the rest 
having been impounded. An additional sum of $7,500,ooo was made available for the purchaae 
of new airplanes thro~!l the P.W.A. (Public Works Administration} .fund; plus $3,ooo,ooo 
'contract authorization' for additional purchases prior to July 1, 1934. 

(t?) Plus $3,000,000 " contract authorization" for additional purchases of aircraft. 
(18) Includes $r,ooo,ooo for Foreign Air Mail. 
(19) Includes $18,700 for prin ting. 
- Shows amount of decrease. *Proposed expenditures. 
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MONTHLY PRODUCTION AND SALES STATISTICS 

Military and Salable Commercial Aircraft 
PRODUCTION 

Is:JJJ 

Military ComtMrciaJ Mililary CommuciaJ 

u .. iU YaJut umu Valt~e U11i1s Valt~e U11ils VtJJue 

~anuary .... . ... 15 $1,051,297 28 $109,001 so $87J,048 JI St09,366 
ebruary . . •.. .. 90 I,J2$,71.3 40 112,557 55 1,309,931 26 85,53~ 

March ..... ... . 43 690,264 67 352',.359 44 8:z8,6t8 36 2!;8,232 
April .......... 35 579.386 98 451,648 40 787,2£2 51 893,843 
May ....... .... 25 555,299 57 181,631 42 1,037.623 6o 953.090 
June ........... 47 1,013,628 36 141,078 45 t,o83.394 73 1,004,950 
July .......... . 49 831,5t8 43 120,957 Sl 932,569 8o I ,Q46,013 
All8ust ........ . so 925,150 39 I$2,055 25 498,021 70 866.398 
September .... s6 1,299;900 34 u8,034 32 8o2,300 51 4o6,759 
October .. ... . .. 44 699,719 40 164,822 30 426,423 so 241,38o 
November .... . . 39 70'6,961 s8 242,758 19 365,237 34 195.439 
Deoember .•.... 40 710,481 29 120,999 33 84'0,267 :29 11~,897 

Tota.l.. .... .. 503 Sro,J89,316 549 $2,357,899 466 $9,784,643 5911 $6,t8o,QOO 

DELIVERIES 

January ...... 75 Sx,osr,297 44 $1.F,999 63 $971,948 41 $120,826 
February ... . ... 90 1,.325,713 55 246',999 55 1,309,931 27 85,38o 
March ......... 44 710,264 ~~a 340.387 44 · 8z8,6r8 39 285,471 
April. ......... 35 579.386 448,653 40 787,212 53 QOO,OQI 
May . ......... . 33 68o,732 so r6o,385 42 1,037.623 s8 953.424 
June ........... 47 1,01,3,628 59 186,932 34 670,,368 71 987.465 
July ........... 45 794.898 61 172,037 51 9J2,$69 81 t,o48,545 
Auaust ......... 51 979.828 88 382,96o 25 498,021 71 871,6o8 
September .... s6 1,299,QOO 46 179.513 31 727,300 51 413,482 
October ....... . 57 938,255 59 209,::153 J l 501,423 43 ::!27,115 
November .... 39 706,o6r 43 248,243 lQ 365,237 39 ~09.224 
December ..... . 40 710,481 34 89.414 33 840,267 30 132,788 ----

Total .. ... . .. 6x8 $ro,79I,343 748 $2,8o7,775 468 59.470,517 6o4 $6,235.419 . 
• All valu~ represent planes less motors. 

REVIEW OF ANNUAL MILITARY AND COMMERCIAL 
PRODUCTION IN THE UNITED STATES 

Year 
1925 
1926 
1927 
1928 
1929 
1930 
1931 
1932 
1933 

AIRPLANE PRODUCTION 

Annual Totals 

...•.... ' •....••.•.. •••• 447!1) 

............. ..... ...... 532 1) 

........................ 621 I) 

........................ 1,219 1) 

.............. . ......... 677 
•..... . .. .•....... •.•••• 747 
......... ..... .......... 812 
•.•••••.•.• . . .•.•.••••• • 593 
•••••...• ••...•... .••••• 466 

$ 5,174,025 ~1~ 6,154,708 1 
7,528,383 1 

19,066,379 1 
10,832,544 
10,723,720 
13,971 ,028 
10,389,316 
9,784,643 

(t) Sottrc~: Derived from U. S. C~nsus Reporta. 

Cononllf'cia/ 
Units Val•u 

268(1) 
604(1) 

1,565 
3,542 
5,357 
1,937 
1,582 

549 
591 

$ 1,499,634(1) 
2,716,319(1) 

• 6,976,616 
17,194,298 
33,624,756 
10,746,042 
6,655,738 
2,337,899 
6,180,900 
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AIRPLANE ENGINE PRp·DUCTION 

Annual Totals 
Military Commercial 

Year 
19.26 
1927· 
19;!8 
19?9 
rno 
1931 
1932 
.19.33 

Unit: Value Units V"l"e 

. . .... .. .. .. .. . .. . 842(1) 

..... . ...... . . . .... . ..••. 1,397(1) 

. "·' ... ; . . ......•. .. .•.• ;2,620(2) 

~ ·~ ~ ~ ~ ~ : ~ ~ ~ ~ : ~ ~ ~ ~ ~ ~ ~ ; ~ ~ ~ ~ .t.fi~ ' 
......................... 860 

$ 4,080,5·71 (.2-) 
6,550,533(3) 

l z ,4()7;'920'(2) 
8,600,5'30 

10',823,443 
10,H7,718 

6,310,678 
4,9~6,181 

63'1(2) 
5;517 ' 
1 ,92$ 
1,976. 

8-13 
1,120 

$ 979.6,00(:2) 
11,895,300 
6;255;4_93 
.4.148;1·31 
2,898;3)tl 
4,724,441 

(.1) This .total .does no.t include .an indetermin.ate number of Liberty and OX e1tgin~s 
that' were re.conditio11.ed iind P!Jt into. ~Jervrcc. 

(2) Dep-artment of Commerce. . 
.(3) Derj ved froin . U. S. Census Reports. 
·* Liberty· and OX war sur<plus used; 

MONTHLY PRODUC~IQN AND SALES STATISTICS 

January .... .... 
February .. .... . 
March ....... .. 
April.. ..... ... 
May . .. . .. .. ... 
June .... . . .. ... 
July ...... . ' ; . ' . 
A~st ... ., ..... 
September .. . . 
O~tober . .. .. . .. 
November ... . 
Pecemller ...... 

Total. .. .. ... 

January .... . . .. 
February ..... .. 
March .... .. .. . 
APril. . .. ·. · .. · 
·May ...... . .. .. 
June ...... ... .. 
JUly . ..•. '.' ... 
August ...... . . .. 
Septeinber 
October ...... .. 
.Novembe~ 
De<:ember .. .. .. 

TotaL . . ..... 

M·ilitary and Commercial Aircraft .Engines 

PROpUCTION 

1()32 I9J3 

Military Commercial Military Commercial 

UniJs Value Units,. Value Unjti Value un#s Value. 

I68 ti,ciS,o6o 48 $I6~,I35 55 $3I4,7IO 68 $29\),790 
IIO 6;31,150 '66 21:9.6IO 6r 326,IOI 19 .363,234 
94 sis,!!so 17 24q>4,5 64 35·3,0.50 73 361,365 

IJJ 73~.88o 52 ll2,540 9I 59.6,400 74 32J,'r'74 
9$ 575.370 39 72,940 132. 787,800 uo 42·2,921:1 
91 620,2.62 51 li4,2IO I2I 700,350 146 63(>,078 
66 378;685 84 230,449 6Q .348,700 I02 .394,215 
~ 246,844 76 2'79.399 42 :136;70(1 ISO 6s6,s75 
91 ss·8,538 49 I7,5.790 75 4I9{2-20 7.2 2·76,94.5 
8s 427,684 83 349.920 55 335·;250 6s 2i$2,37-5 
6o 361>, 848 I02 524,117 1'9 ,go,.;oq 79 30'0,36o 
49 2'¢;s6t 86 4I6,225 76 477.6oo 92. 446.7So 

t,o8s $6,.m,,678 Sij $2,898!371 86o $4,986,I8I 1,120 $4.724.44I 

DELIVERIES 

I34 $867,,300 40 $I24,940 55 l3I4,7.IO I03 $459.45.0 
u6 7I0,250 ,SI uS/no 67 ss8,3oi 8t 368.734 
I(~ 6o3,Io0 I07 376,2C!Q 6s 359.oSo 83 3.80,135 
120 66~ • .so 62 115·<>95 !)I 59.6,4oo 67 282,769 
90 54I •. 370 42 93,1.10 132 ?87,700 IOI) 312,810 

IOO 6rs,Q62 5? 122,075 I 2I 700,350 I38 595.473 
75 425,285 I08 288,149 6<) 348;7oo I38 524,125 
45 26o,444 99 329,255 42 ,236,700 ros 4591535 
93 s88,538 54 I76,725 15 4I'9 .• 2.20 IOI s6s,o6o 
86 4.34.307 68 '-200,995 55 335,250 62 236,Iso 
60 s66,848 84 357,262 19 1}0,300 74 ·287;385 
49 296,567 ss 4f6,86o 76 447.6oo 74 348.940 

I,Q90 $6.s?6.4st 852 $ 2'm8.876 867 $5,024;28I I,(U· $4,624,566 
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EXPORTS OF AIRCRAFT. ENGINES AND PARTS FROM THE 

UNITED STATES IN 1933 

Source-U. S. Bureau of Foreign and Domestic Commerce 

AIRPLANES, SEAPLANES AND AMPHIBIONS 

Co untry of Destiotation 

China • .•.... . . .... . ... . 
Brazil .••....•.•...... , . 
Colombia ..... . ... . .. .. . 
Hone Kong .. • 
Argentina .... • ....... .. 
Me•dco ...... . .... . . ... . 
Peru .. ..... . ... . ...... . 
P4nama . .•.• . .•...... . . 
Dolivia . ... . .•.. . . ...... 
P hilippine Islands ...... . 
Honduras ...... .. .. . .. . 
Japan •.•............. .. 
};;) Salvador . . ..... ..... . 
Chile .•••........ . . ... . 
Hawaii ............... . 
Union of South Africa 
Greenland ..•..••. ...•.• 
United Kingdom . ..... . . 
Portugal •. · - · . . ..... . . 
Netherlands West Indies .. 
Dominican Republic ..... 
Ecuador .. .... . . • ........ 
Nicararua .......... . . . . 
Guatemala •..... •. .. .. . 
Netherlands ...... . . • . .. 
Costa Rica ....... ...... . 
.Canada •.•.. ..... . 
France .• .. . . ... ........ 
New Zealand ..•... ... .. . 
Egy,Pt •••.. ............ 
Spa1n •. .•..... . . .. • . .. 
Germany ..... . ..... ... . 
Turkey •... .. ... . . .. ... 
Belgium . .•... . . . ....... 
Vene~u~la ... .. .. .. 
Australia ...... ........ . 
Palestine .... ....•. .. ... 
Uruguay •.....•. • . . .. .. 
Syria ••.• . ... .. .. . . . . .. 
Stam •••••.. .. ..... . . . . 
Italy •••........... . . . . 
Czechoslovakia ...... . .. . 
Ilritish India . . .. •....... 
numania ..•.... • ....... 
Greece .•••••..• ........ 

Full Ye4r 
11},11 

U11i#s Value 

38 
l 
4 
5 
6 

27 

$ 644.170' 
s.oso 

~9.700 
42,600 
51.199 

374.745 

" · · · 3·1·.ooo 
6 26.472 
1 15,599 

"i 
7 

4 
3 

16 
I 

4 
1 

· ···sa.6o:i 
....... ... 

4,489 

263.512 

11.400 
8,766 

· · · iiz:394 
.. 2,500 

... 32:575 
1,600 

25.000 

z .. "4z'.-7so 
1 21,000 
1 11.000 
3 7,369 
I 1,835 
1 1,500 

T ot31 . . . • . . . . . . 140 $1.812.&27 

F ull Year 
1932 

Uuits V<~lue 

16 $ 88,110 
Ill 2,282,245 

9 191,500 
6 189.793 
9 67,210 

2 1 133,571 
9 176,816 

IS 344,501 
2 6!,657 
5 22,100 
I 20,'400 

:~ · · 'i4,47o 
• · · ·1o:ooo 
z · · · 4'),oo 
3 31,201 

4,600 

19 .. ·ao.ss3 
I 6,091 
5 5.839 
I 2,500 
2 10,800 
3 55,000 

zr. 432.459 
2 48,850 
3 41,000 
I 20,000 
I 4,820 
I 4,245 
I 4;000 

280 $4,358,967 

AIRCRAFT ENGINES 

Ct>untry of Desli>~alion 
Soviet Russia in E urope .. 
Netherlands .. ........ . . 
Ger01any ..•.••.•• • . . . .. 
Poland and Danzig ..... . 
Siam ......... · ........ . 
Colombia •.• • . ......... 
Chin a ..•...•.......... 
Argentina .......... . . . 
'eolivia .•..... ... ....... 
Panama .... . . . .... ... . 

Full Year 
IIJ.JI' 

Unit.s Va./uc 

45 $ 322,460 
31 185,192 

7 10,563 
10 48,098 

3 • • i4:sos 
38 100,120 
19 81,247 

2s · ·,·,11.sis 

Full Year 
19J2 

Utrits Value 

2,010 
29 
23 

$ 261;334 
138,802 
96,193 

. i i .. 64'.855 
5 4,195 
3 12;027 
4 10,900 

H 28,540 

Full Year 

U nit.r
19

JJ Volote 

86 $1,456,580 
73 1,104,533 
30 656,593 
36 474.508 
38 417,962 
48 249.469 
16 188.475 
9 146,363 
7 133,000 
6 74,603 

12 70,227 
6 61.350 

~ ~~:g~A 
I 32,500 
3 30,300 
I 30,000 
I 29,069 
s 21,600 
3 20,500 
I 16,000 
1 15.200 
4 13.775 
2 12,500 
2 12,040 
3 11,500 
2 10,301 
1 5,915 
I 5.883 
2 5,400 
I 4.204 
I 4 ,000 

407 $5.423.991 

Full Year 
1933 

Units Value 

2,526 
40 
41 
24 
IS 
20 
13 
17 

9 
20 

$ 255,400 
221,750 
200.446 
112,980 
102,195 
94,139 
70,084 
57,869 
57,688 
37,800 



AIRCRAFT YEAR BOOK 

C ounlry of Dest.ttaliott 
Trinidad and Tobago ••.• 
Australia ••.• •.•••..•.•• 
Mexico ................ . 
Sweden .............. .. 
Brazil ....... ..... .... . 
Finland •••.•••..•. • ••. • 
Peru ...•.•.••........• 
Italy ..••.......•....•• 
Cuba . .... .......... .. . 
Philippine Islands . . ....• 
United Kingdom ... . . .. . 
Canada ....... ..... .. .. 
Hon-r Kong ..•.•..•.... 
Dommican Republic ..... 
Hondura& •.......•..... 
Spain ................. . 
Japan ....•... . ...•.•.• • 
Arabia . • .••.•..... .. ..• 
Guatemala 1 •••••••••••• 

Cqsta Rica ... .•...• ...•. 
Other British West Indiea 
Union .. of South Africa .•. 
Hawau .•.. . ...••....•.. 
Nicaragua ............ , .. 
Mozambique .....•...... 
Belgium ........•...•.• 
Turkey •.....•....•• • .• 
France ............... . 
Netherland India .. .. ••• 
Latvia ................ . 
Chile ................ .. 
Ver;t.c;zuela . ... ...... ... . 
Ha111 •.....•.••...•.•.• 
El Salvador .•. •••• ••...• 
Portugal .......•.•..... 
Egypt ................ .. 
Java and Madura .. •... . 
1-lewfoundland and Labra· 

dor •.. ....... .•. •• 
British Honduras ...•.•• 
Switzerland ...... .... . . 
New Zealand ..••.•...... 

Total 

Units 
7 

37 
7 
6 

10 
2 
9 
3 

5 
12 
G 

I 

1 

... 

"j 
1 
1 

12 

4 

1 
1 
1 
I 

318 

VGIIU 
24,393 

151,419 
38,372 
20,093 
7.1.008 
10,500 
35,391 
10,050 

13,152 
24,904 
35,400 

... ·1:W 

.. '35,i6i 
1,200 

· · · ·i.soo 
· · · 3:ss6 

'4,753 
300 

81,450 

.. ii,i4i 
3,500 
3,375 
1,278 

482 

$1,474,785 

Uttit.s 
14 

61 
IS 
4 
I 

10 

5 
36 
I 
19 
4 
I 
3 
? 

2 

1 

41 
12 

4 
2 
s 
I 
2 
2 
L 
1 
1 

2,356 

Val~~<~ 
49,820 

· · 6'i.soo 
98,386 
27,234 

300 
34,155 

· · · s·.osi 
55,003 
5,000 
8,361 

17,600 
5,000 
4,541 

21,000 

. ""985 
· · · ·s:ooo 

· 'i5'i,792 
72,400 
26,4 41 
10,996 
10,400 

8,000 
4,350 
3,03'4 ' 
1,500 
1,136 

sso 

$1,517,682 

Units 
12 
9 

21 
4 
8 
3 
3 
2 

20 
3 
I 

10 
2 
3 
6 
I 
2 
I 
1 
I 
3 
I 
I 
1 
1 

2,895 

AIRCRAFT PARTS AND ACCESSORIES (EXCEPT TIRES) 

Cou11try of Desti~atiott 
Brazil . , • ....•.... • , •. , .•..•.••••.• 
Jnpan .••• •...•.•..•...•.•......•••. 
China ....•...........••••... .. ...••• 
Argentina ......... •.• .••.•..•..••.. 
Colombia •.•.....•...•••.........•.. 
Peru .............................. . 
Germany .............. ...... ..... . . 
Soviet Russia in Europ~ • , •••..••••••. 
Netherlands .••.••..•....••.•....•..• 
Bolivia ............................ .. 
Netherland India . ........ . .... . ... .. . 
Panama ...... · · · • · · · · · · · · · · · · • · · · · · 
United Kingdom .•.• , ••.. , •......• , .. 
Cana.c!a •.•.•.•...... , .••.•.•.•..•••. 
Belgium. ...• , •........•...••... , , .•. 
Poland and Danzig .•..... , ••..•....... 
Rumania ......•••..........•........ 
Sweden •......••••.......... , • , •..•. 
Mexico ............................ . 
Yugoslavia .. ..•... , •.•. •...... .••••• 

~~':aii · ·.·. ·•·.·.·.·. •.·•·•·.••·.·.·•·. ·.·.·•·.•.·.·.·.·.·.•.•• ·.•. 
Australia •••• • ..••••••••.•••••••..•• 

Fvll Y~ar 
11/JI 

Value 
$ 124,500 

116,106 
163,945 

48,-413 
5,756 

66,002 
15,729. 

210,697 
71 , 4~f 

796 
27,048 
60,852 

292,712 
8,288 
5,612 

341 
2,433 

60,244 
37 

32,751 

· · ·1o;i43 

Full Year 
I932 

Valt., 
$ 286,489 

346,495 
58,760 

191,850 
32,035 

126,693 
41,308 
40,343 
4Q,826 

6,645 
9,795 

14,042 
41,556 
89,019 
60,320 

.... s .• iiS 
15,568 
31,563 

17 
2,9,802 

4 ,107 

V<JIIII 

31,182 
31,102 
27,516 
25,200 
22,395 
21,003· 
14,198 
12,988 
11,047 
10,070 
9,000 
8,255 
3.000 
2,238 
2,519 
2,091 
1,800 
1,800 
1.000 
1,000 

950 
650 
5ZO 
500 
450 

$1 ,452,861 

FMJI Y4a~ 
11/JJ 
Value 

$ 332,839 
275,984 
235,583 
201,606 
18<4,899 
161,468 
145,093 
124,822 

86,011 
70,1 52 
51,113 
48,463 
46,792 
45,532. 
37,588 
34,191 
24,726 
20,417 
19,865 
15,171 
14,317 
13,148 
12.522 



FLYING FACTS AND FIGURES 

Country of D~sfiiUllioH 

Turkey ••••.....•.........••..•..... 
France •.•.. •.•........• .... .•..•.•. 
Czeeboslovalda •.......• ..•. •. , . ..••. 
Philippine Islands ......••••••.... , . •. 
Chile ........... .. ............. . . .. 
Italy .•...•...•.. •.• .••••.•• • .•• ... . 
Guatemala ........................ .. 
Hondyas ••••..•.•. • ..........•..... 
Venezu~la ..... ..... . ....... · ...... .. 
Hon&" Kong •••............. . .. .. .• . . 
Siam •••..•.......•...•••.• ••...•..• 
El Salvador , •..•.•..•...•.• , ••.•.• , , 
Norway ••••.•.... ....• ••• . •..... • .•. 
Finland •.•..•... • .•.••• , ••.•• .•.....• 
Dominican' Republic • , •.•... , , ......• , 

~~~~ng' • ·.: ·.: : ·.: ·. : ·.: ·.:::: ·. ·. ·• ·. •• ·. : •. : ·. •. 
Portugal ••••••. • , ....•....••.•••...•. 
Switt~rlan d •......•...•...•. , •.... ... 
Trinidad and Tobago .•...•..•...... • • 
French Oceania .... . ...•.. ... , •...•.. , 
Put;r.to Rico , ................ , ....•..• 
Ha11t ...•.•.•.. ......•• •.•... ....•... 
Mozambique , •. •.•. .•.....•..•..... • , • 
Bul~aria •• •• •. ••...• .•.• . ••... ....• .• 
$paiD ••••. •. • •..••. • ... . ••••..•. • ••• 
New Zealand •.•...•...• ...• ........• 
Other Eritish West Indies •....•...... 
Cost.a Rica • ... .... ... ..•••........... 
Other Asia ... .. ..... ..... ....... ... .. 
Nicaragua •..•. .•... ..•.......... . .••• 
Virgin Islands of U. S. • ........ .... .. 
British East Africa ................. .. 
Lithuania . ... .......... .......... .. .. . 

{j~~~"" of 'south .. A'£~ic.; . ::: :::: : : :: :: :: 
~~rfnta~ · ·:.:·::. ~: ·:.: ·. :·.: ·.::::: :·.: ·.: ·.:: 
French Guiana ..•.•.... .. • .... ..... .• 
Br itish Oceania .......... . .•..•...•.. , 
Netherlands West Indies •. . ....... , ••. 
Denmark .•••• •...•..•... ...•• •.• , ..•. 
Auatria ....... ............. ..... .... . 
British Malaya .•.•..... , ..•.•.•.....• 
British Guiana • •• ...•.•.•••••.•....•. 
Uruguay • , •...•. , .•.•••• •••••• •.•.•.• 
Greece ................ .. ......... .. .. 

~';~a . : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 
British India .. , .•..•••...... .. .... , , . 
French West lndi"s . . ........ •.•. .... 
Palestine ........................ .. .. . 
'Sarbados •.•...•........•.•••• . , •... . 
Newfoundland and Labrador •••. ....•. 
Canary Islands .....•.. .. · .•• , •....... 
Algeria and Tunit ia • .. . , •.••••...•..• 
Belgian Congo .... ............... .. .. 
Morocco •...•...•...••.....•........• 
British Honduras •.•••. ........ .•. . . .. 
Albenia ........ .... ......... ........ . 
Java and Madora .•...... .. .... . .... . 
Italian Africa ..........•.•.. . . . ... • . 
T.atvia .......... ... ........ . ........ . 
l?ermuda .••• ••.•.... .... . ••.• .... . ... 
Ai ore& and Madeira Islands •.• •..•.•.. 
Hungary ••••.•.•....••••••.... . ... .• . 
Bulgaria .••••... •.•• ••.••..•. . . •.. . . . 

Total 

Full Y"ar 
I9JI 

Value 

899 
7, 725 
3,915 

23,958 
74,837 
26,416 

5,756 
463 
655 

3,016 
1,050 
1,116 

899 
5,747 

175 
1,236 

118 

... 3~388 
2,019 

240 

..... s4o 
706 

1,580 

$::::.:::: 
..... 494 

2,797 
230 

96 

"" " 8i 
1,135 

64 
2,868 

''2'd78 
1,730 

140 
130 
52 
29 
13 

$1,521,828 

Full Y~ar . 
19)2 

Value 
72,674 
21,567 
16,458 
9!,455 
13,065 
' 3,696 

4,317 
6,611 

10,723 
3,017 
2.135 

147 
159 

1.918 
2.632 

..... io7 
3,128 
1,629 
6,889 

777 
749 

... :.:77i 
193 
848 

74 

""'854 
$ 100 

62 
868 
590 
622 

l.OS9 
986 
217 
358 
H9 
431 
30 

450 
1,343 
1,400 

53 

"'," 466 
265 
26:! 
165 
60 
56 
34 
30 
IS 
II 
7 

,1,756.421 

Full Year 
'19.33 

$ 

Valw• 

11.498 
11,037 
10,876 
10,503 

9,284 
8,017 
7,664 
7,442 
6,748 
6.607 
6,509 
5,437 
4,620 
4,482 
4,107 
3,965 
3,771 
3,704 
2.669 
2.564 
2,111 
1,923 
1,392 
1,247 
1,140 
1,137 
1,043 

982 
892 
826 
606 
560 
S!O 
490 
439 
407 
236 
198 
164 
149 
134 
100 
83 
75 
71 
70 
65 
63 
so 

$2,350,969 



' 

PRODUCTION AND DELIVERIES OF SALABLE AIRCRAFT IN THE UNITED STATES 
COMMERCIAL AND MILITARY 

Pr~dtldion-I!)32 DeU'Dtries-T!)3:t Produclion-1933 Deli~~eries-1933 
Type Places 

Number Value* Num~ Value* Number Value* Number Value* 

Biplanes { I 1 $6s.ms.oo 10 $86,~3s.oo I $2,000.00 I $2,000.00 

Open Cockpit.. . ....... 2 74 2,31,707.00 141 334,047 .00 76 316,8or.oo ss 330,852 .00 
3 86 308,487.00 X2S J2I 1971 .00 s6 XQO,OQQ.OO s8 195.376.00 

Up 8 22,28$.00 6 I6,o24.00 0 .... ....... . 0 ..... ...... . 
---

Sub-total. ............. ···· ···· 175 $628,214 .00 282 $758,277.00 133 Sso8,Q06 .oo 144 Ss28,228.oo 
Cabin Single Engine .. .. .. All 52 243,270.00 so 232,954.00 87 363.790.00 90 374.585 .00 
Cabin Multi-Engine ...... All 0 ... ......... 2 82,$00.00 21 ' •' so,ooo. 00 21 1,150,000 .00 - - -

Total Biplanes .. • . •.. .... .. .. 227 $871.484.00 334 $1,073,731.00 24J $2,o22,6Q6.oo 255 $2,052,81J. oo 

Monoplanes { I 16 1S,OOJ.OO li 11,152 .00 2 1,1·so.oo 3 2,Soo.oo 

Open Cockpit.. ........ 2 IIO t6J,024.00 120 154.342 .00 72 JOQ,375 .00 6s 102,761 .00 
3 0 ........ .... 0 ···· ····· ··· 0 ······· ····· 0 ............ 

Up 0 ········ ···· 0 ............ 0 ··· · · ·· · · · · · I 1,Jso.oo 

Sub-total. .... . ..... ... ·· ······ 126 $t78,02·7. 00 IJ1 $165,494 .oo 74 $ ui,125.oo 69 $ro6,6u.oo 

C..bdn s; .... EogiM ... ·{ 

1 0 ······ ······ 0 .. ........ .. 0 ····· ······· 0 ····· ······· 
2 so 107,000.00 46 92,548.00 64 n8,o48.oo .61 10$,413.00 
3 3 6,4oo.oo a~ 49.720.00 0 ..... ....... 0 . ....... ... . 
4 48 136,$·10.00 144.510.00 96 234.$25 .00 IOI 240,270.00 
s 0 ............ 2 4,200.00 8 130,8oo.oo 9 1431550.00 
6 II 144.16o.oo 25 178.s6s .oo 10 u6,1oo.oo II 123,700.00 
7 3 9,000.00 4 24,000.00 I 12,9$0.00 I 12,9$0.00 

Sand Up 20 36o,159.00 23 395.862 .00 2 4S.OOO .OO 2 4$,000 .00 ---
Sub-total ...... ... _._ .. . . .. . .. . 135 $763.319.00 212 1889.40$.00 181 $657,423 . oo 185 $67o,883 .00 

Cabin Multi-Engine ... _ . . All 8 178,r52.oo 8 167.749-00 69 J , 1S1,787 .oo 71 3,211,193 .00 

Total Monoplanea .•. ······· · 261) $1,II9,4QS.oo 351 $ t,222,648.oo 324 SJ,9SO,J~5 . 00 325 $3,988,687 .00 

Seaplanes .... . ... . . . . _ .... All 2 YQ,IOO.OO 2 19,100.00 2 4.314.00 1 I,314.00 
Amphibions .. , . . .......... All u 97.307.00 27 292,456.00 lJ 139.755 -00 - ~3 139.155.00 
Autogiros .... . . . . . . . . . .... 39 230.510.00 34 199,840.00 I1 6J,8oo.oo I O 52,8so.oo 

- --

.s::. 
~ 

> ...... 
:::0 

Q 
>­
"tj 
~ 

t;i 
~ 
l:l:1 
0 
0 
~ 



,,~w '§ 53 Ss46,o11 .oo 63 Ssu,s96.oo ~6 $ 207,869.00 ~4 St93.9I9. 00 
Commercial To tal. . . . . ........ ... .. 54-9 $2,337.899.00 748 $~,8o7,715 · 00 591 $6,t8o,goo.oo 6o4 $6,~35.419 . 00 
Military Total . ... . . .. ... .... . ... .. 593 $1o,J8!),J t6.oo 618 $10,791,343.00 466 19.784.643 .00 468 19.470,517.00 

Grand TotAl .•. ... . . . .... , . .. 1.14,2 $12,727.215.00 1,366 $1J,SQQ, tx8 .oo 1,057 $ r5,o6s,s43 .oo 1.072 SIS,705,936.oo 

*Values represent planes less engines. 

PRODUCTION AND DELIVERIES OF COMMERCIAL AND MILITARY AIRPLANE ENGINES IN THE 
UNITED STATES "'1 r 

1932 Produ,ti<m. I 1932 Deliflf!rie1 

H.P. 1-
Units Value Units Value 

Under 75 .... .. .. ... .......... .. ... . ..... . . 97 Ss6,41o 1~1 $67,500 
76-125 . ... . ............. -. - .. .. .... . .... ' 58 66,910 88 IOJ,51S 

126-175· . .... . . ' . - . .... .. .. ..... .. . . . . .... 32 59.910 49 82,375 
176-225 . . . • . • . . -- ... • . ' . . . ' . ' ... - . . ' . . .. . ' 84 18J,t6o 92 204,700 
226-300 . . .. .... . ..... . . . ... .. , .. . . .. ... .. . 123 321,120 II4 292,o85 
J 01- 4()0. , . ................. . . . . . , . ... , .. .. 42 t82,2QO 46 197,290 
401-soo . . . .. , . ..... . . ... . . .... . .. .. .. ... .. 119 570,700 121 581,$00 
so1- 6oo . . . . . . . . . . •• . . . . . . . . . . ..• . . ., ... . .. . 228 1,281,700 187 I ,04J1700 
6o1- Up ..... ... . · . ·. · · · . · · · · · · · • · · · · · · · · - · · 30 176,111 34 2o6,21I 

Cornmerdal Totals ..... ... . .. . . . ........ 813 $z,8Q8,371 852 $ •.778,876 

-Mlt.I'IA11.11: ; 
0 0 126-17$ ... ....... .. .... - .. - .. . ... . ... ... .. ..... .. ... ··· ·· ····· 

176-22$ . .. .... .... . . ... . . ' ... ' ... - . .. . .... 31 $66,450 32 $6Q,oso 
226-300 . ... , ., .. ... .... , ... ..... . .. , .. . .. . . 59 196,sso so x96,5so 
301- 400 .. .. .•. .. .. . . •. .. . - .. - . '. ' . . . . . .. .. 6Q 282,8so 68 279;100 
401- soo ... ... . .' . • .. . . . .... ..... . _ . .. . • .. .. 114 546,8oo lt4 546,6oo 
sot-6oo .... •.. ... ....... . . . ..... - .. .. ... . . 516 2,891,1)68 $22 2,1)33,591 
6o1- Up ... . . . .. ... . . · .... · · · · · · · · · · · · · · · · · · 21)6 2,J86,o6o 295 2,Js1,56o 

Military Totals ...... . . .. .... . . . ........ r,o8s $6,370,678 1,01)0 $6.;n6.4sx 

Grand Total . . .. ... .. . ... •. ... ... .... .. t,8Q8 $9,269,041) 1,942 SQ, 1s5.327 

I 1933 Production I 

Units. Value 

67 143.958 
102 124,230 
~0 s6,695 
IS~ 364,135 
95 255.105 
36 145.330 
67 325,788 

232 1,224,509 
339 2,184,100 

J,I20 $4,724.441 

0 ..... .. . . . 
13 $27,234 
9 27,000 

30 120,000 
181 812,217 
I$3 74$.400 
474 3,254.330 

86o $4,086,r8t 

I ,Q8o $9,710,622 

19 33 Deli-ceriu 

Units Value 

13 146.638 
99 HQ-,640 
44 83,395 

183 4JJ,070 
104 286,405 

28 II2,1JO 
64 307,788 

249 1,337.700 
291 ~ .897.8oo 

1,135 $4,624,$66 

0 . ..... .... 
IJ $27,234 
9 27,000 

30 120,000 
t81 812,2t7 
16o 782,$00 
474 3.zss.330 

867 S5,024,28x 

2,002 19.648.847 

::s z 
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DOMESTIC AIR MAIL OPERATIONS BY ROUTES CALENDAR YEAR 1933 

A.M. Lersgth of Milts Milts Pt1Uroils of 
No. Conlt-IU/(" Rolli" Rq,det S<Mhkri AdNolly Flown · Mail 

Dis patched 

1 American Airways . ..... . . . • . .. Boston-New York . .• . ..•..... 201 335,8~9 27o,881 89.350 
2 American Airways .... . ........ Chicago-Memphis .. . .....•. . . 548 6u,226 563,413 61,299 

20 American Airways ............. New York-Cleveland-Ft. Worth 1,911 2,885,88r 2,628,846 394,165 
21 American Airways ........ . .... F~. Worth-Galveston ........ .. JOO 236,o88 224,983 29,·239 
22 American Airways .. • . • . •. .... . DaUas-Bro'I"JMville .. . .. .. . .... SSI 402,751 392,o72 .s5,.j.26 
23 American Airways ... . .. . ...... Atlanta-New Orleans .......... 420 313,716 307,s88 64,025 
24 American Airways .. . . . . . .... . . Chicago-Cincinnati. ..... . .... 271 428,882 390,638 66,143 
27 American Airways . .. . .. . ...... Buffal<r-Chlcago .............. n6 1,493,6o8 1,303,347 1,32,524 
29 American Airways . ....... .. ... New Orleans-Houston ...... . .. 337 235,000 '234.497 33,852 
J<>* American Airways .........••• • x~:t~w::-.ti,:.~ ~~ 8o2 t ,xs6,n9 1,o00,7S7 t6r,oo8 
33. American Airways . . ... . . ...... 2,486 3,o6J,428 2,992,493 345.684 

Total American Airways . . . .......... All American Airways Routes .. 8,572 t1,163,538 10,375.515 1,462,715 

"I\) Eastern Air Transport, Inc ..•.•. New York- Atlanta-Miami ..•.. 2,IJ8 3,718,869 3.sSo,848 793.516 
9• Kohler Aviation Corp .......• •.. Milwaukee-Detroit ........... 257 2g8,218 26Q,t87 1·4;2$0 

26 National Parks Airways . . ...... Great Fa.J.b-Salt Lake City . . . . 517 737,916 723,843 53.491 
9* Northwest Airways .......•.••. Ciiicag&-St. Paul-Billings .... . . 1,363 1,7oo,o8r t,622,6o3 228,630 

11 Pennsylvania. Air Lines .. . ...... Washington- Cleveland .•.•.... J21 950,247 8o2,757 19$,149 
34 Transcontinental & Western Air New York-Kansas City-Los 

Angeles-San Francisco ....... J,g6o 6,su.s~ 6,r8o,378 I 01I4o4o6 
3 United Air Lines . ..... . .....•.• Chicag<r-Dallas . ... .. . . .... . .. I 10J l 1,8tS,734 1,721,742 363,021 
s United Air Lines . .. ... .. ....... Salt Lake City-Portland ..... •. 875 1,242,887 1,202,654 229,328 
8 United Air Lines . . . . ....... ... . Seattle-San Diego ............ 1,243 r,8g2,902 1,824,018 389.401 

17 United Air Lines ..... ... . .. .•.. New York-Chicago .... ...... . 724 2,795,033 2,537,242 r,o62,737 
r8 United Air Lines ....... . ....... Chicago-Salt Lake City- San 

Francisco ......... .... . .. • . 2,255 s,o75,457 4.878,oo6 t,IOQ,S25 
so* United Air Lines ..... ....... .•. ~-Kansas City .....• . ... 165 1o8,6.!!8 107,012 20,862 

Total United Air Lines .... .. ......... All United Air Lines Routes .. 6,203 I2,930,66I 12,272,474 3,174,874 
------- - ---- -----

A-1 
Paid Carmrs 

$xo6,u8. Ss 
225,o64 .19 

1,17J,I7$.89 
102,594·14 
172,9()2. ·46 
144,586.93 
139,2J6.6o 
532,667.28 
109,5~·87 
4$6,3 4· 77 

1,388,13$.83 

4o5SO,J87 • 81 

r,sxS,sos. 51 
93.559· 71 

283,9$6.$6 
738,383.26 
JI2,03I .o6 

2,743.991 ·93 
78•,838. s8 
SSS.38o. 27 
828,285.66 
897,672.82 

2,198,097 ·99 
51,884.15 

So3I3,I$9.47 
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3~USM•-~· ··· · · ·· Kansas Ci~-Denver .. .... .... s6o 40t,o24 394,23x 18,326 132,873.37 
4 Western Air Express .. . . .... .. . Salt Lake ity~San Diego.. . .. 778 1,~,087 1,024,877 t9r,so 2 512,728.0Q 

I2 Westem Air Express .. .... .... . Cheyenne-Albuquerque.... . . .. 509 s ,846 547,864 Io7,2Q8 226,905. Sr 
33• (1) Westem Air Express ........... Albuquerque-El Paso. ........ 222 (r) IOQ,8Qo (r) ro7,SQ2 ( r) 7.933 (t ) 41,76o.oo (1) 

Total Western Air Express ... .... .... All Western Air Express Routes r,soo 1,724,823 t,68o,633 306,733 781,393·90 

G TOTAL . ... ... ..... .. .. .. . .. . . . . . . . . . . . . . • . . . . . . . . . . . . . . 25,470t 40,1J 6,94r 37,Q02,469 7,36z,r8o · $r6,468,242.64 

• Representing. a portion of an entire route. 
t Route mileages as of December IQJJ. These route mileages vary each month; the highest bejng 28,040 miles in April and May, 1933; the 

lowest being December. 
(t) Discontinued September 4, 1933. 
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432 AIRCJ.{AFT YEAR BOOK 

POSTAGE RATES 

U, S. Air Mail to Foreign Countries 

RATu <t•ostage plus fee for air mail service) fo•· each half ounce or fraction for air dispatch 
to NQrth, Central and South America and the West Indies, are as follows ; 

Each, Half 
ou .. cc 

Argentina 
Bahamas 
I?a rbados 
Bolivia (by ordinary means from Arequipa, Peru) ...... •.. . ..... . .... . ...... 
Bratil . . . . .... ....••.•.• .• .•.•... ••• •. .•.•. •.... · . · . . ........ · · · · · ·. · · · · · 
Canada-same as the United States, see footnote •.. .. .. ................. . .... 
Canal Zone • , •••..• . .. . . •........ , . .. .•. ... . .. .. .... , . .......... , ...... . . 
Chile ......• . •.•.. ..•............ .. ...•..... . . .... . ........ ......... . . . . . 
Colombia • , , ....•... .. . ... . .... ... . . .... ................ •.•.. . .. . . .. . . .. . 
Costa Rica •.•.•.... .. .. • ....• . •..... ... ... ............. . . .•...... ... ... . . 
Cuba ...•..•.. .... ..................... , ...•... •. ... .. •....• ..•.. ........ 
Dominican Republic ························· ···· ····· ··············· ···· ·· 
Dutch West Indies 

Curacao, Bonaire, Aruba , ..• ....... ... . .......•...... . , ...•........... 
St. Martins, St. Eustatius, Saba . .. .. . • . .. ... • .. , •... ..... . . .. ......... 

Ecuador •... , •.•.•.• ••..•......•.••.•..... .. . ... .. . ..•........•.......... 
Guadeloupe (including Desiradt. I.e• Saintes, Marie Galante, Petite Terre, St . 

Bartholomew (Barthelemy) and the French part of St. Martins) .....•.....• 
Guatemala . ......•••• . •.. . .. ... . .. .......... • . .. .•. ....••... .. ........... 
Guianas ( British, Dutch, F rench) •.............. .. .•..•................•... 
BaiH ..•.• •• ••••......•••..• ......... . ...... ..• .... .. ........... . ... . . .. 
Honduras (British) . . . . . • . . . . . . . . . . . . . .. . ...... ... ... .. . . ............... . 
Honduras {Republic) .......•.. . . .... •.. . ... . . .. ... ... .......• .. .... ... ... 
Jamaica •.•••...... . . .•.. . •.........•...• · •.. . ·. · · · · · · · · · · ·. · · · · · · · · · · · · · 

Leeward Islands: 

An~~;uilla, Antigua Barbuda, D9minlea, Montserrat, Nevi&, Redonda. St. 
Chr~stopher (St. Kitts) .• . •. .. .. . • , • .•......•...••••.•....... .•.•. , .•. 
I?ritish Virgin Island• •.... ........ . . .........•.....•. . . .............•. 

Martinique ...•.. .. •... .•.. .. ... . .. . .. .. . ..... . .•. . •. . .•. • .. , ..•... .. .... 
Mexico .. •... . •. . ..•....•.•....•.•..........• .. .. . ..•.................... 
Nicaragua ....••.•.......... ............. ... . .•. . ........ .. .............. 
Panama Republic •...... . ....... . ...... ....... ........ . .. ....... .... .. .... 
Paraguay {by ordinary means from euenos Aires, Argentina) . ...... . ........• 
Peru .. ••.•.. ....•.• ......... , ........•..•.. .•.......... .... ........ ..... 
Puerto Rico ••........ .• .. . . . . . • ............... .... . . .... . . .... ........... 
Salvador, El , ... .. .. .. ... . ......... ......•.• .. . ..... . ..• .. . .. .. .. ... .. ... 
Trinidad ••.............. •..... ... ........• ..... . .. , ...........•.....•... 
Uruguay •.............. • . • , ..... . ..... , . , , .•...... ... . ....•...... ... •... 
Venezuela (by air to Maracaibo, La Guaira, Caripito) . . . . . . . . ........ . 
Venezuela (including dispatch by Venezuelan air mail service from Mar~caibo or 

La Guaira) . . .... ...................... ................. ...... .. .... . 
Virgin Islands (U. S.) •..... ... . ..........•. ..... : . . •... .. . . , ..... ..... .. . 
Windward Islands (Grenada, Grenadines, St. J,ucia and St. Vincent) .. .. .•• . •. 

U. S. DoMESTic Alit MAtL P o&TAO£ RATI<-8 cents for the first ounce; 13 cents 
additional ounce. 

$ .ss 
.10 
.-20 
.40 
.so 

.20 

.so 

.35 

.20 

.10 

.10 

.30 

.20 

.30 

.20 

.15 

.30 

.10 

.IS 

.15 
.JO 

.20 

.to 
.zo 
.to 
.ts 
.20 
.ss 
.40 
.10 
.15 
.20 
.ss 
.30 

.45 

.10 

.20 

for each 

The above rates include dispatch by the United States domestic air routes. where avail. 
able, as well as by the international r outes. The rates to Canada, Colombia., Cuba and Mex· 
ico, provide also for dispatch by the domeltic air routes of thooe countries, where available. 



June 30, 
1923 

Naval aviators .... . .... ..... s26 
Student naval aviators ..... . 33 
Line, ground .............. . . 91 
Staff, ground ........... ..... 134 
Naval observ,cirs ...... ........ 6 
Student naval observers . ..... ···· · Officers having flight orders ... IO 

Total . ... . .... . . ....... 6oo 
----·-·---

• Approximate figures. 

JuMJO, 
1{)zj 

Aviation ratings ............. 1,6rz 
General service ratings ....... 2,104 

Total ..... .......... ... 3,716 

FisfAll Y to~ . Ojfi«J's 

Pilots . ...... ............ . . . 98 
Student pilots ...... ......... IO 
Flight orders ... ... . ......... 1 
Non-flyers .. ... . . . . . . . . • .... 8 

Total ............. ..... 123 

STRENGTH OF NAVAL AVIATION 

Fiscal years 1923-1933 

Officers Attached to Aviation 

JuneJO, Jms<:JO, June30, J'UMJO, Ju.u 30, 
1!)24 1!)25 1!)26 1!)27 1928 

328 382 .p6 472 466 
47 35 71 28 73 
42 17 14 12 24 

101 99 U9 138 128 
5 s II 12 II 

...... . . ~6' . .. ~ . .... . 2 

13 19 IS 33 

ss6 554 670 677 737 

Enlisted Men on Duty 

lfsM JO, Ju;.e 30, JUMJO, June 30, Jum: JO, 
1()24 1925 rgz6 1{)27 1928 

1,788 1,7IJ 1,722 2,092 2,785 
1,814 1,597 2,155 2,}33 8,6J6 

3.6o2 3,3o8 3,877 4.425 II,42I 

Marine Corps Aviation 

1931 

I 
19J2 

E1tlisk4 Tol<sl OjfiUJ's Efflisted 
.Men .Me• 

33 TJl 101 32 
0 10 12 ·o 

157 164 7 I 57 
842 8so IO 76o 

t ,OJ2 1,155 130 949 
-

JuM JO, Junt JO, June JO, June JO, 
1929 1930 1!)Jl 1932 

520 6q 737 8oJ 
116 184 149 84 
54* 6Q 254 230 

101* 98 uo III 
II 9 s 7 

..... . .... 
41 45 48· 48 

84J 1,019 1,313 1,283 

JuneJO, June -·JO, June JQ, Ju,.e JO; 
1929 1930 1931 1932 

J,o67 2,8Qs 3,136 3,31J 
8,575 7,874 9,503 9o045 

II,642 10,769 12,639 u,ss8 
----

1933 

Tol<sl Officers Enlisted 
.Mm 

13$ 103 JO 
12 0 1 

164 s 155 
no 10 758 

1,079 n8 950 
----

JuM 301 

1933 

826 
45 

{ 444 
6 

..... 
2 

1,J2J 

11m~ JO, 
1933 

1,633 
10,653 

12,286 

TotiJl 

133 
7 

x6o 
768 

I ,o68 

1-rJ 

~ ...... 
z 
CJ 
1-rJ 
> 
~ 
U1 

> z 
t:j 

"''j ...... 

8 
~ 
Ul 

..... w 
w 



COMPARATIVE TABULATIONS OF ACCIDENTS-CIVIL AERONAUTICS FOR THE YEARS, 
1930, 1931, 1932 AND THE FIRST SIX MONTHS OF 1933 

(Compiled by Aeronautics Branch, Department of Commerce) 

Mileage Flown Per Accident 

Jt>rn~ary-
June 

July-
DecmWtr 

Jat~uary-
June 

J.wly-
Decm!her 

Jan.uMy-
JuM 

Jwly-
DecmWer 

Jt>nuMy-
JuM 

11)~ 1930 193I* I9JI 1932* 193~ 1933* 

Miles ftown in scheduled transport operations .... . r6,902,728 zo,o.p,475 20,190,925 27,195,062 24,668,414 26,264,55.3 2$,862,120 
Miles down in miscellaneous operations including 

33,722,68s 44.4s6,ots 32,748·,4Ss student instruction and experimental flying ..•.. 51,767,200 56,so2,56o 4,3,282,$95 SI,o6o,520 

Total ............... , ..... .. ....... .. .... 68,669,928 76,545,035 63,473.520 78,2SS.S82 . 58,391,099 70,720,568 58,61o,6os 

Accidents, aU services .......................... 961 1,163 I,0$4 1,277 914 t,I$2 813 
Miles ftown per accident, a.ll services ............. 71,457 6s,817 6o,222 6t,281 6,3,88s 6t,J89 72,091 
Accidents, scheduled~ opera.tions ..... ... 44 47 6 t 6s 67 48 48 
Miles ftown per a.ccident, eduled transport oper-

atioos .... ...... .... ..•. •... ....•. . ......••. 34152 426,436 330,999 418,386 J68,I8S 547,178 538,794 
Accidents, mi!l(:ellaneous operations . ..... .. . . .... 917 1,U6 993 1,212 847 (,104 16s 
Miles ftown per accident, m.isoellaneous oper&tioos. 56,453 50,630 4.3,676 42,129 39.814 40,268 42,8o8 
Fatal accidents, aJ1 servicest ............. . ...... ras t62 II4 153 IOS Il9 85 
Miles ll<>wn per fatal acciden~ in aU services ...... 46,3,9 6 472,500 ss6,78s sn,474 ss6,1o6 594,290 689.536 
Ft.tal accidents, scheduled tlansport oper&tionst .. 6 3 5 9 II 6 5 
Miles flown per faUl a.ccident, scheduled opera-

6,68o,8zs tions .....•..... ... .•.. ..... •..... .... .... ... •,817,121 4,038,t85 3,021,674 2,242,583 4.377.425 5,172,424 
F&Ul a.ccidents, miscellaneous operationst .•..... . 142 1$9 109 144 94 113 8o 
Miles :8own per fatal accident, miscellaneous oper-

&tions ....... .... ............... .... ...... .. 364.55& 355.362 397,o88 354.587 358,?$2 393.416 409.,356 
Pilot ft.talities, aJl services ..... ... . . ... ... . . .... HQ 133 95 us 82 99 72 
Miles ftown per pilot fata.lity, all services . . . .... .. sn.os8 515·5'7 66.8,142 626,045 712,086 714,349 814,036 
Pilot fatalities, S(:heduled transport operations .••. 5 3 s 6 JO s 4 
Miles down per pilot f&tality, scheduled uansport 

' 6,68o,8•5 operations ... •......•.....•. •.. ....••..... . . J.JSo,sSs 4.038,t8s 4.532,510 2,46(),841 5,252,91{ 6,465.530 
Pilot fatalities, mi!l(:eJlaneous operations . . . ..••••. 114 IJO 90 II9 72 94 68 
Miles down per pilot fatality, miscellao.eous oper-

tions .••.••....•.........••......... •.. ..... 454.098 4J4,6JS 48o,Qt8 429,o8o 468,.371 472.936 481,595 

•It should be borne in mind t.lat weather conditions during the last 6 months of the ca.lendar year art more favorable for Hying tban during the 
first 6 months, hence, in making comparisons, figures for corresponding periods should be used in each case. 

fA fatal aircraft accident'is one tn which 1 or more persons (passenger, pilot, or crew) were killed or fatally injured. 
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FLYING FACTS AND FIGURES 

Causa 

'Causes of A<:eident• 
Scheduled Air Transport Operations 

JantJ- July- Jan~,~- July-
Of")'· Dtctm- Of" )I• Decim-

June, .ber J~HU, ber 
1930 1930 1931 1931 

---------
Number of.accidents involved . ... 47 61 6s 

Janu-
ary-

June, 
1932 
---

435 

July- Janu-
De"m- ,IU')'-

ber, June,. 
1932 193.1 
------

======= 
PERSONNEL! 

Pilot: 
Error of judgment ... ..•.... I2.2'7 J.l9 s.ss '6.15 ·3 , 73 s.ss 1.04 
Poor technique .......••..•. 8.r8 s.2r 3 •44 4·92 3 •88 r :o6 3· 12 
Disobedience of orders . ...... 0 0 .2.29 0 ·3.7 0 0 
Carelessness or negligence .. . 7.84 2.13 6.rs 6.rs z.98 6.38 '1·29 
Miscella:neous .............. 1.14 2· 13 0 0 0 9 2.08 ---------------------

To141 pilot errors ..... ..... 29-43 12. 66 ·20. 73 17•2·2 10.96 13. 29 I·3'·S3 
Other .personnel: 

.53 2 .. 66 Super-visory· .. .. ...... . .... . 2.2.7 I.14 I .. IS 0 0 

M1scella.neous ....••.. . ..... 0 2 · I3. J .28 0 0 0 2·.o8 ------------------- --
Tol<il pefsonnd errors . .. ... 31.70 IS.32 25.J.S 18 .. 37 10.96 IS.95 1$ .61 

MA'IEIUAL: = = = = = = = 
Power Plant: 

r .6o Fuel system ............. . . ... o · 3.ss 3 -85 6.71 6.39 1 ·30 
Cooling system ....... . .. ... 0 0 0 0 0 0 0 
Ignition system .. .. .... .. , .. I.70 0 I .64 .77 1 .. 49 0 0 
Lubrication sYs'tein ..•• ••• . · · ' 0 r.oii 9 1.54 0 0 0 
Engine ·structure ..... . ..... . 11.3.7 II. I7 J.28 1..54 7-47 6.38 2.o8' 
Propellers and accessories ..•. 0 2.13 '4 .. 92 3.o8· 2.99 6.3S 4·17 
Engine-controJ. system ....... 0 0 0 0 · r..w 0 2,08 
MisceUaneous .. : ........... 0 0 1.64 5·39 . . 75 2.13 0 
Vndetermined .......•..•.•.• 2 .. 27 6.38 I.Oll J.08 1.49 :2,I3 6,25 

------------------ ---
XoealP.Qwer·#an$/lliJ.ures .•. 15.34 22.·34 16.97 19.2-5 22.39 2-3.4I :n.88 

Struetura.l: · · = · ====~ 
Flight-oontrol system..... . .. o o o 1.54 o 1.06 o 
Mova.ble sutfaces.. . . .. . . • . . o o o o o o o 
Stabilizing surface.s....... . . . o o o i. 54. o o o 
Wings, .struts, a.n:ll. bracings . . o o . 57 t .. 54 o o o 
Unde~carria.ge . .... ~ .. : ..... '2 , 27 7.45 8.26 I2.;;o 7··47 10.64 4.17 
WheelS, tire! and brakes..... r. ,o ·4·19 3.69 L54 s.8z· 4· 26 4.17 
Ptmtoons or boats ... , ...... . o 6 · o o.. o o o 
Fuselage, engine mountings 

and JittipgS... . ........ .. o o o r.s4 o o o 
Tail-skJd issembly.. . .. .. . .. o o o o o J. 19. 2 . r8 
Mis~aneous . . . . .. . . . .... : o o ·O o o o o 
Undetermined........ . ..... o o o o· o 4.26 o --1-----------

Tott;l slruct~r.al failures.. . . 3. 9, u. 24 I 2 ·.46 20. oo 13. 29 23. 41 10. 4.l 
Handling qualities ....... , .... 2.os ~.66 10 .65 o 5.97 J.o6 ::.os 
Instruments.. . ....... . . . ..... o o o o o o o 

Toial airplane}ailures..... 6.02 14.90 23 .II 20.00. 19.26 24.47 12. so 
·MISCELL&NEOUS: ---------------------

Weather ...... ..... . . ... . .... :27 . . 16 3.2.02 21.73 ~.6.oo ~ 25.53 2.7·09 
.Darkness.. ........... ....... :68 .53 o o 2.24 o o 
Airport and terrain., . . .. ...... 13.98 u . . 70 10.33 14.84 13.43 6.38 14.59 
Other.· ................. . .... o 3.19 .25 o o • 2. 13 8.33 

Xoealmiscellaneouscautes .. 41 .8'2 47 .44 ,32.31 40.84 47.39 34.04 50.01 

U fld~tumiiwl and il<>ublfu.l .. . • . • . . s . u 0 2,13 0. 

TotaJ Pt(tentages ••••. • .•.. 100 tOO too 100 100 roo roo 



AIRCRAFT YEAR BOOK 
Causa of AcCidents· 

Non·Sclieduled·.Air Transport Opel'atiq,ns 

Cause,r Janu­
ary­

Ju1St, 
I9JO 

July- JiJ~m- July- Janu- July- Janu­
Detem- · ary- Decem- MY.. Decem- ary-
'btt, Ju~. ber, Jfine, ber, Ju~. 
1930 1931 193I 1932 1932 1.0.33 

------------·1---~-----·-----------
Number of ~ccidents involved.... 917 t,n6 99't 1,2i·2 84<7 1,104 765 
PERSONNEL: =I=====--=--

Pilot: · 
Enorof judgment .......... n.17 7.1·1 9·.2.3 8.04 7.19 6 .85 7.00 
Poor technique ............. ·36·.85 38.75 32 .98 37.·95 3'5. 8$ 34.25 36.62 
Disobedien~oforders ... : ... 2.11 t.i7 3.53 2.15 i.64 1,82 1 .. or 
Carcles5nessornegligence. . .. 6.o7 s.n 6.26 7.24. 7.08 ~.75 6.ot 
~iscellaneo!IS... .. . .. .. . .... . 52 ··20 . 55 . 27 • 12 • x8 .. 36 

---~------.----------

' T.otJJI piloJ ~ors ... ....... 56;72 53.00 5.2 .. 55 55.- 65 51.88 51.85 St.OO 
Other personnel: · · 

Supeivis;Ory....... . .. .. .... .36 o. .os .04 o o o 
Mis~llaneous .. . ... , . . . . . . . .85 ·33 .86 .o6· .14: .32 .39 

- - f-------------
Total pet-S<mnelem>Ts ...... 57.93 53.33 53·.46 55.75 52.62 S2.U 51.39 

MATEiliAL: • __;_!=====: =__:____ === 
Power Plant: 

Fuel system ........ . ... ... .. 
Cooling system .... ...... , ... . 
Ignition syst~ ..•..... . .. . , 
Lubriai:tion ·system ... . ... •.. 
Engine structure . .......... . 
Propellers and a-ccessories ... . 
E;nglne-ooritrol system .... , .. 
Mis~lla.neous ..... . .... . .. . 
UnC:tetennined ........... .. . 

TotJJI iower-pl.anJjailures . . 
Structural: 

F1ight-<entrol system ........ 
MoVlLble sUrfaces ....•... . ... 
Stabilizing surfa.ces .... . . . . .. 
Wings, struts, and bracings . • 
Undercarriage .............. 
Wheel~ tires and bral!.eiS .... , 
Pontoons'or ~ts . . ........ . 
Fu5elage, e!llPI!e. mountings 

&iidtitting; .............. 
Ttil-skid a5sembly .. .. .. . .. . 
Miscellaneous ...... . .. ...... 
Undetermined .... .. ........ 

TotJJI sliu:ct-u,rol failures . ••. 
Handling qualities . . ..... . ... . 
Instruments .. ; ........ .. . .. . . : 

Tolal ail'#a~ failures . . .. . 
MISCELLANEOUS: 

Weltther.' . .......... . . .. .... . 
Darkness ................. . . . 
Airport and tenain .... .... . .. . 
Other .. · ............ .... . ... . 

Utu!ttermined and doubtful ...... . 

TotJJI ~centages .• .. .. .. .. 

.2. 88 
·54 

i .. 2f 
.IJ 

'8.49 
.23 
.28 
· 41 
.84 

---
1$.04 
---

-53 
.I t 
.22 

I. II 
2.83. 
.1.31 

.os 

·35 
.16 
·33 
· 21 ---

? . 27 
1.99. 

0 ---
9.26 

---
$.38 

.o6 
9.63 
1.46 

3, 87 
.!.13 

I. 70 
·43 

9·42 
.07 
-40 
.67 

1.79 

i8.s8 
---

.72 

.02 

.og 
:85 

4-38 
2.76 

.og 

..18 

.04 
0 

.IJ ---
9.26 
1.96 

.07 ---
IL29 
---

3-96 
.6s 

9.01 
I. 72 

4.20 
,84 

I. 79 
;·62 

s .is 
.6o 
.Ill 

3.J8 
4.8i ---

19-37 
---

I .. OI 
,25 
.25 

r:6s 
4.06 
I ,J8 

0 

.. so 

. 10 

.JO 

. 23 
---

9· 73 
2 .·P2 

0 ---
H-.7$ 

= 
3.81 

·2:5 
9.96 

-15 

~.87 
.J7 

2.11 
.64 

2·.8o 
.25 
.stt 

4-94 
4·31 ---

r8·.67 
= .ss. 

.J2 

.17 
1.07 
5 .. 22 
1.-90 

,17 

,04 
. I7 
.25 
·33 

---
10.02 
·2.05 

0 ---
12.07 

= 
3-29 

. 2.1 

·8.21' 
1.28 · 

6.2·7 
·5.5. 

2.o8 

.12 

.12· 

. 79. 
2 . 2S. ---

16.39 
= 

.4() 

.OJ 

.25 
1.26 
4·69 
2.27 

0. 

.24 
<'27 
·53 

0 
---

10.00 
2.13· 

0 
---
l2 .1J 
---

7-64 
.ss 

8.64 
.62 

6.69 
.14 

t.83 
·34 

2 .8,3' 
·59 
. 41 
.6t 

3 -77 
---

17 .21 
= 

;29 
.36 

.0 

.63 
4.86 
i .63 

·o 

.4$' 
. 2·7 

r.6s· 
• t·& 

---
10 .. 3~ 
i .11 

.09 
---

12.58 
---

s,.Ss 
.41 

ll..s6 
I, 6-3 

7-90 
-59 

1,37 
.;zs 

4·09. 
·52 
• ,5-2 

0 
... 6i 

---
19.89 
=== 

.66 

.13 
0 

1.11 
4-74 

- 9~ 
0 

.26 
0 

.26 
0 . 

---
8.o8 
~-35 

0 
---

10.43 
---

r.6.9 
.02 

7.54 
2 . 39 

======= 
.6s .6s 

======== 
100 100 100 100 100 100 100 
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INJURIES CLASSIFIED 
January to June, 1933, Inclusive 

Total 
PiUJI$ Co-Pilots tw Stud#tts 

Kitld of Flying PerstmS 
No No 1-~Jwlutd PcUal Sewre Mitwr lftjvry Total PcUal Sewre Minor Injury Total 

--1- - - - - - - - - - --~ - - -1-
Schedule ... .. 152 4 l 1 s6 
Student in-

48 0 l 0 s 6 

s truction ... 2 23 14 5 I7 U2 l$8 s 6 6 5 22 
Experimental . 45 5 4 7 19 35 0 0 0 0 • 0 

Commercial . 236 II 7 9 Ql 118 [ 0 0 1 2 
Pleasure ...... 8o6 s8 29 48 341 456 0 0 0 J I 

- - ----
Total . ... 1462 72 46 88 609 815 6 7 6 12 JI 

I T otal 
Pass~gers A. irCI'0/1 Crew 

KJnd o/ Plying Persons 
No N o Inwlvtd Folal Sevtre Mintw [ tf,jUTjl Total P41al Sevtre Minor .lnjur:; Total 

--- ----- - ------ - ------ ----
Schedule . . . . . 
Student in-

I 52 2 2 IJ 8o 97 0 0 0 I l 

struction ... 22J 0 2 J s8 43 0 0 0 0 0 

~rimental . 45 3 0 2 4 9 I 0 0 0 1 
Commercial . 2J 6 II 10 9 83 UJ [ 1 0 1 3 
Pleasure . ... . . 8o6 38 26 J2 253 349 0 0 0 0 0 

- - - - --- - - --- - - - - --1-
Total. .•. 146<1 54 40 59 458 6u 2 I 0 2 5 

AERONAUTICAL PURCHASES BY MILITARY SERVICES 
FISCAL YEAR 1933 

T he following is a compilat ion of major pur cha.se.a and de liverie5 of aircr a ft ~nd engines 
by tbe Un ited States Army and Navy aviation se rvices during the fiscal year 1933, prepared 
with the aid of the Army Air Corps and the Bureau of Aeronautics of the Navy Department. 

ARMY AIR CORPS AERONAUTICAL. 'CONTRACTS 

Conlract No. 
W 535 ac-5446 
W 535 ac-5450 
W 535 ac-5609 
W 535 ac-5642 
W 535 ac·5649 

C onlrocl·or 
Douglas Aircraft Co., Inc., Santa Monica. Calif. 
Douglas Aircraft Co., I nc., Santa Monica, Calif. 
Bt>llanca Aircraft Corp., New Cutle~.Pelaware 
Boeing Air()lane Company, Seattle, w ashington 
T he Glenn L . Martin Co., Baltimore, Maryland 

W 535 ac·566S T he Glenn L . Mart in Co., Baltimore, Maryland 

W 535 ae-5711 Curtiss Aeroplane & Moto r Co., Inc., Buffalo. N. Y. 
W 535 ac-5732 Consolidated Ai tcrait Corp., Eufl:alo, New York 

W 535 ac·5733 Curtiss Ae roplane & Motor Co., Inc., Buffalo, N. Y. 
W 53S ac-5743 Douglas Aircraft Co., Inc., Santa Monica, Calif. 
W 535 ac-5745 Douglas Aircraft Co., Inc., Santa Monica, Calif. 

W 535 ac-5774 Doufl.as Aircraft Co., I nc;:, Santa Monica, calif. 
W 535 ac-5927 Curllss-Wri&ht Airplane o...o., Robertaon, Missouri 

W 535 ac-5428 Daugla~ Aircraft Co., Inc., S:mta Monica, Calif. 

A rticle 
I S 0 ·38E Airplanes 
1 Y0-44 Airplane. 

10 C 27A Airplanes 
136 P ·26A Airplanes 

1 XB-10 (XB·907A) 
Airplane 

33 'YB -12 Airplanes 
IS YB-10 Airplanes 
1 XP-31 Airplane 
4 P -30 Airplanes 
4 A-11 Airplanes 

46 A-12 Airplanes 
24 0.43A Airplanes 

4 C-26B Airplanes 
2 C-29 Airplanes 
8 0 -38F Airplanes 
2 YC 30 Condor 

Airplanes 
1 0 ·385 Airplane 

T otal .. . .... 307 



Type 

R-1340-27 
R-1340-29 
R-169,0·1;3 
YR-~8.5-9 
YR-1690-11 
YR-18"60-19 
R-1820-17 , 
YR-l820-2·1 
V-157.0-57 
Cyclone 

AIRCRAFT YEAR BOOK 

E11$inea and Spares 
N-..!Jtlier 

121 
:4 
8 
8 

6.6 
10 
3o 
.!6 
32 
2 

Conlf4Ctor 

Pratt & :Whitney Aircraft Co. 
Pratt· & ·Whitney Aircraft Co. 
Pr:at t & Whitney Aircraft Co. 
P.-att & Whitney .Airc.raft <;0. 
Pratt & Whitney Aircraft Co. 
Pratt & Whitney Aircraft Co. 
Wright Aeronautital Corp • 
Wright AeronauHcal Corp. 
Wright Al!ronautical Corp. 
Wr.ight Aeron~utical Co·rp. 

AIRPLANES DELIVERED TO ARMY AIR CORPS 
Q.uan. 1'-;ype eontractor 
IS 0 -38E • , .. , •.•. , • , • Douglas Aircraft C,ompany, ln.;., Sant;~ Monica, Calif. 

1 XB-Hl (XB-907A) • The Glenn L. Martin Co., Balt.imore, Matyland·. 
XP·31 • , •• •• , ••• , • Curtiss Aeroplane & Motor Company, lnc., Buffalo, N. Y. 

8 0-38F •. • .•..• , . : .Douglas Aircraft Company, Inc., Santa Monica, Calif. 
2' YC;3(l (C~mdot) , • Curtiss ·wright Airplan.; C0., Robe~ts.on, Mo. 

()-385 ........... . Dougl_as Airtra£t Compa~y. Inc., Santa .Monica, calif. 

28 

NAVY PURCHASES OF AERONAUTICAL EQUIPMENT 
FISCAL YEAR 1933 

Airplanes 

Type- Make 

F4B-4 . • . . •.••...... . • , , . , .ll!)eing Fighte_t,s w-ith R-1340-Hi engiites •......•.• 
F-tlC~2 ..... . .. . ...... , ... Curtiss Fight.,rs with R-1820-78 engines •. · . .... . 
XFllC-3 .......... .. ..... Curtiss Fighter with R-1820-80 engine · ......... . 
XF13C-1 • ...•. . .. • .••• • • • Curtiss· Fighter with R-1-SI0-92 engine ..... • .•. , , 
XF9C-2 ..•.. • • , • ••..• •••• Curtiss Fig~r with R-975·22 -engine . , , .. , , . . . • 
XF2F-~ •.•....•.... • .....•.• Grumman Fighter w:ith R-.1535~44 engine • . •...•. 
FF-1 ................. . ... Gruinman Fighters with R-1820-78 engines .. . , •.• 
XF7B-1 ••• , ....... . ...••• Boeing Fighter witb. R-1340,3.0 engine .•...• • • . , 
~FT-i •..•.......•... . ...• ~orthrop Fighter with R-1510-92 engine •. . .. .•• 
XOSU-1 .... . .... • ... . ..• Vought Observation with R-1340·12 eugine . . . . , . • 
X02D-l •...... . . . ......• Douglas Observation with R-1340·12 engine . .. . 
X03'C' 1 ••....•... . ••. •• . • Cur-tiss Observation with R-1340:'12 en_gine ••. . • • 
OJ~ ..................... B/J Oli~eryation with R-985·38 engineti . . ... ... .. 
:XSU·4 ................... . Vougbt Scout with R-1690·50 engine .......... .. 
SU-2 . ....... . . ........ : , Vought Scouts · with R·f690-40 engi!les .... _. .. ... . 
:XP3Y-1 . ....... . ........ ·• Con~~lida~ed Long Range .PatrQl with _2 R-18.30-54 

·et1g1nes ...... . .... .. .. . . . .... .. .. . ... . . ... ... . 
XP;3D"l •... •...•..•.•.•.• • Dol1glas·_ Long R)t;nge Patrol with 2 R·1'83.0·54 e'il-

gineos • • •• .,. -.-................ : • •..•.. • : •• • ..• 

Note: The!;e airp!ane:s "are under optipn and may not .be purchased. 

JF;l . .... ... ... ... .. ...... Grumman Utilities with ·R-1860-_62 tngin~s· ; .. . : . 
RE-3 . . ...... .. ......... , Dellanea Ti'an_sport with R-1 ~40·96 engine· ..... . 
RD-2 .. . .. . , ........... . . . Do~gl~s Amphiliisri Trartsport with R-1340-96 en· 

g~ne .............. .. ...... . ....... .. ... ,_ ••• •• 
Gliders · ... .. ..... , . , ...... 2 Franklin Glider Corporation ....... . ........ .. 

Total ....... ................. . ·-· .......... ,. 

Q-ua1:tity 

38 
27 

I 
'27 

I 
1 
I 
1 
t 
9 
J 

20 

22 
·1 

1 
2 

159 
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Enaines 

Make 

R-760-98 .. ....•.. . .•. .... Wright Aeronautical Corporation •. ...... ·.· . ·. · ·. • . J 
R-975-22 •. .•. , ... .. •. . ..... . Wr!ght Aeronautical Corporation • . . . • . . . . . . . . . . . 6 
R-1510·30 .. , ... ... ..• .. .. Wngbt Aeronautical <;on">orat!on ·•· ..•. . . -.. .. , .· .. ·. 1 
R-1510·94 .. , ............• Wright Aeronautical Corporation . •....• ,.. . . . . . . . . . 1 
R-1510-98 .•....•......... Wrigllt Aeronautical Corporation . . . . . . . . . . . . . . . . 2 
R-1820,78 . •... .•. ..... .. . Wright Aeronaut.ical Corporation • . . . . . . • . . . . . . . . . 96 
R-1820·88 •.•...•....••... Wrii{ht Aeronautical Corp.oration· . . . . . . . . . . . . . . . . 3 
•R-975·22 ... • ..........•. Curt•ss " .....••.•.•.. •••.. , •...• . . . • . . . . . . . . . . . 1 
R-985-38 , ........... •. ... Pratt lind . Whitney ........•.• _. . . . . . . . . . . . . . . . . 14 
R-1340-12 .. ..• ... .•.. .. •• Pratt and Whitney . . . • . . . . . • . . . . . . • . . . . . . . . . • . 36 
R-1340-16 ................ Pratt arid ' Whitney . . . . . .. .... : .. ........ .. ·.:.. 57 
SR-1340-28 ....... , ....•.. Pratt· and Whitney • . . . . . . • . . ... . • . . . . . . ... . . . . . . 2 • 
SR-1340·30 •.•. , ....•.•.. Pratt and Whitney •..... ... ...•. •............... 3 
R·1S3S-44 ................ Pratt and Whitney ., .. .. .. . .. .. .. .. .. .. .. .. .. . l 
R-1535·64 ....•. • .....••.. Pratt and · Whitney •...... , . . . . . . . . . . . . . . . . . . . • 3 
R-1'690-40 •..... .. ........ Pratt and Whitney • . . . . . . . . . ..• . . . . . . . • . . . . . . . . 12 
R-1690.-42 ••.............. P ra tt and Whitney •...........•. ·...•.......•... 30 
R-1690-46 ....... , ... ... .. Pratt and Whitney ........................ , . • . 1 
R-1830·54 ................ Pratt and Whitney .. • ... .. . .. .. .. .. .. .. .. .. • .. . 1 
• Menasco • .. .•..• .. ..•... Grover L.oening Corporafioll ..• ·• . . . . . . . . . . . • . . . . 1 
VG-1710 ................. Anison . . .. .. .. .. .. . .. .. .. .. . ... . . . . . . • . . . . .. . . 3 
•R-1690-50 ••....... • •.... Vought • . • . . • . • . • . • . . . . . • • . • . • . . . . . . . . • . . . . . . . 1 
tVL-2 .. ......... ..... .. ,,\faybach .. . . .. .... . . . ... .. • . .. .. . .. • .. . • .. .. . • 9 

Total 290 

"These engine~ furnished with XSL -2, XF9C-2 and S U-2 (modified to SU-4) air­
planes, respeettvely. 

t Eight of the~ engines furnished with U. S. S. MACON, 

AIRPLANES DELIVERED TO U. S. NAVY 

T ypt Malu 

CF9C-2 , ..•.... , , ..... , .. Curtiss Airship Fighter . ..................... . 
F9C·2 .•. ..•.•••.•..•••••• Curti!!$ Airship Fightu ... •..• • .•.....•.. , ..•.• 
x1:uc.1 ...... , ...... .... Curtiss Fighter ..... .. ... ... .... ............. . 
XFliC-2 ...... .... ........ Curtiss Fighter ... ... .... ... ..... ... .. .... ... . 
l'llC-2 ............... ... . Curtillt Fiflhler ..................... .... ...... . 
XFllC·l .................. Curtiss Fighter ....... . .................. . ... . 
XF6B-I ... .......... ..... Boeing Fighter ................ , ........... ... . 
F4B·4 • .••. ••.•• .•• ••••• •• Boeing Fighter • , , . •. ..• , •.•.• , •. .. , . , , , .• , • , •• 
FF-1 .... , ..• , ............ Grumman Fighter ............. , .. , .. ......... . 
XFA·1 •..••...•.••••• • • , • General Aviation Mfg. Corp. Fighter .•... .••.•. . 
OJU,J ......... , . ....... . Vought Observa tion ............... , ........... . 
OJ-2 ............... .. .... B/J Observation .......................... , ... 
SU·2 .................... Vought Scout ................................ . 
SU-3 ............... .... . Vought Scout ........................ . .... .. .. 
XSU·4 ( SU-2 modified) •• Vought Scout .............................. . .. 
XSF-1 ~ .. , ..... ... ... .... Grumman Scout .. ......................... .. . . 
XSZC·1 . . ......... ....... Curtin Scout ........ .. ...................... . 
XS2L-1 ............... ... Loening Scout • ; ...... .. ..................... . 
XB¥ -1 .......... ... ..... Martin Dive Bomber .. .. ..................... . 
BM-1 .•......• •. •..••• ••• Martin Dive Bomber . .•••.•..• •• , .••• ••.•... ... 
BM-2 .....•........••.••• Martin Dive Bomber . •.. . ..••••.• . ••• ••. .•.•••. 
XBY-1 .... • , ...... , .••••• Consolidated Dive Bomber ...•••....••......... 
PH-1 . ... ..... .... .. ..... Hall Twin Engine Patrol .................... .. 
XP.ZH-1 ... , .............. Hall Three Engine Patrol ..................... . 
P2D·1 .... • .... .• •••• •••• Douglas Twin Engine Patrol •.. ... •. , •.....•.•.. 
XP2Y-1 .................. Consolidated Twin Engine Patrol ....... ~ ..... . 
P2Y·1 ......... .......... Consoli.dat·ed Twin. Engine Patrol .... .. ....... .. 
RE·J ... . .............. . , Bellanca Tranapott ... .... .. ..... . ..... ..... . . . 
RD-2 ••.•...•.....•.. •. . • Douglaa Amphibion Transport . . •.... • . . •. .•.. .... 

· XTF-1 ................... Grumman Utility .............. . ........... .. .. 
Gliders , .... ... ........... Franklin ......... , . , .. .... ... .. .............. . 

Total ••....•.•••..••.•...•••.•.... . .•• 

Ow as lily 
Deliwr1d 

1 
6 
1 
I 

27 
1 
1 

92 
7 
1 

32 
18 
44 
20 

1 
1 
1 
1 
1 
7 

16 
1 
1 
1 
1 
I 

22 
1 
3 
1 
2 

313 
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AIRCRAFT ENGINES DELIVERED TO U. S. NAVY 

Type Mah 
R-1340-12 ................ Pratt and Whitney ........................... . 
R-1340-8 ............... . . Pratt and Whitney ..••.•..•.•. .• ••••.••.•...•. 
R-1340-·16 ................ Pratt and Whitney .......................... .. 
R-985-38 ................. Pratt and Whitney ........................... . 
R-1(;90-40 •••••••.••••• •• , Pratt and Whitney ••••••.•......•. ••• .•.•.•.•. 
R-1690-44 .............. .. Pratt and Whitney .......... ................. . 
R-15'35-44 . . .............. Pratt and Whitney . .. • ....... ........ ...... . .. . 
R-1535-64 .. .... ,. ..... ... Pratt and Whitney ............... ......... ... . 
R-1535-62 ........ , ..... .. Pratt and Whitney ........................... , 
R-975-22 ••••..••••.•.•••• Wright Aeronautical Corj)Otation • .. . . •.•• , .... , • 
R-1820-80 •.••.•..••••.• , • Wright Aeronautical Corporation ....•........•.• 
R-1820-78 •.........•••••• Wright Aeronautiw Corporatioa •......•.....•.• 
R-1820-88 ••..•••...••• ••• Wright Aeronautical Corporation ... . ...•.•...... 
R-1820·86 •.......•.•••••• Wright Aeronautical Corporatio.n •..•.•..••....•. 
R-1S]O·Z<i ••.•.•••.•••••• • Wright Aeronautical Corporation •... .•• ....• .... 
R-1510-92 •.•... •. •.••••• • Wright . Aeronautical CorpOration •...•....•...•.. 
R-760-9.8 ••. ...•..••.• •• • • Wright· Aeronautical Corporation •...•.••....•..• 
R-790-4 .................. Continental Aircraft Engine Co. .. ... .......... . 
VL-2 ............... ...... Maybach Motor Co ..... r ..................... .. 

Total ............................... ,. 

TREND OF AIRCRAFT ACCIDENT RATES 

In the U. S. Army Air Corps 

Hours 

Q~UJntit)l 
l:Jelive,d 

111 
18 
57 
11 
87 
4 
5 
3 
2 
7 
1 

99 
3 

12 
5 
s 
3 
1 
9 

4 55 

R<llio 
Fisc<J Air«aft Fatal R<lleper per f<llal All R<llejlu Brs. per ~ 
Ye~~rs Hours ~ 

1000 "''· 
~~ (J(;cidmJs 1000 llrs • aaidenl fqf<Jial 

~ 

1922 6$,214 24 .J68 2,714 330 S; o6 198 1 to 13.8 

19;3 6s,7so 33 -502 I,Q92 283 4;3I 232 1 to 8.6 

1924 97,834 23 .235 4,250 215 2: 81 356 I to I2,0 

1925 150,319 29 . 193 $,18o JU 2.07 483 1to10, 7 

1926 xs8,402 27 . 171 5.86s 334 2.II 474 I to U.4 

1927 140,402 28 .199 S,OJO 227 1.61 620 Ito 8.1 

1928 182,903 25 .137 7,320 249 1.36 734 I to IO.O 

19?9 263,381 42 .:230 4.3$5 390 1 .48 675 Ito 9·3 

I930 32$,224 37 .;ri4 8,785 468 1 ,44 695 1to12.6 

I!)JI 3¢.961 21 .053 18,<)00 456 J ,TS 870 Ito2I.7 

1932 371,254 33 .o86 JI,o6t 423 1.14 877 I to 12.8 

1933 432,¢6 28 .064 1$.463 442 1.02 979 I 1 to 15.8 
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AIRPLANE AND PILOT LICENSES JANUARY 1, 1934 

qaasified by States 
AERONAUTICS BRANCH, U. S. DEPARTMENT OF COMKBRCE 

STATE AI'RCRAFT 
L f.. Unli-

ce•ud Cht41d 

Ala •••••.•.•... .... .•.• 
Ariz. . . • •••.. .. . . ••••• 
Ark. ••••...••••.••••• 
Calif. • ••••• .••••••• •. • 
Colo. • ..••.••••••••.•• 
Conn. • ••••. • •.•••• • •• 
Del .•• •••. .•• ••••.•••• 
D. C . ••....•........•.• 
Fla. ••....•.•.....•••• 
Ga. •·•···••·•• · ··••••• Ida. • ......•••..•••••• 
Ill. ••.•• • • ••.•.. . ••••• 
I nd. • ••.••••••.•.••••. 
I owa ••.••. ..... .•••.• 
Kana. • .. .• •.. .... .••• 
Ky .••••.... .. ..•.•••• 
La .•.••••.• .• ...•••••• 
Maine • • .. • •••• ••••••• 
Md . •••.•••...•.•.••.• 
Mass •...•••••.••.•...• 
M ich .••••••... .. ,, •••. 
Minn ...•.. ..... ....•• 
Miss ••.. . ...•......... 
Mo ....... . ....... . . . . 
MOIIt. . .....•......••• 
Neb .•.•••••...•••.••.• 
Nev .•...•••..••....••• 
N.H ••••••••. ••• .•.••• 
N.J . .......... . . .... .. 
N. M . ............ .... . 
N.Y ... ... ..... ...... . 
N.C .................. . 
N.D ..... ....... ..... . 
Oblo ................ . 
Okla .......... . ...... .. 
Ore. •••.. . •... . .•••• . . 
Pa. .................. . 
R. I ................. . 
s. c . .. .............. .. 
S.D . . ...... ........ .. 
Tenn ................ .. 
Tex . .. ....... .. ...... . 
Utah .. ...... , . . .... .. 
Vt .... .. .... ........ .. 
Va . •• • •• •••••• •••• •••• 
Wuh ...... .......... . 
w. v .. .. ... .......... . 
Wia . .. ...... .. ...... . 
Wyo . • •.•••• • ••••••••• 
Alaab .... ....... .... . 
Canadal ............ .. 
Canal Zone •••••••.•••• 
H awaiian II. • .. ... .... . 
Mexiw .. .. ...... .. .. . 
Philippine Is. . .. •.•••.. 
Fore~&n Mise.1 ••••• • • •• 

32 
36 
42 

870 
3.C. 

101 
47 
92 

122 
100 

25 
545 
143 
115 
124 
40 
93 
~0 
78 

188 
281 
112 

26 
196 
37 
90 
11 
20 

208 
20 

817 
58 
54 

398 
184 
82 

430 
38 
14 
57 
63 

284 
33 
26 
79 

110 
44 

149 
54 
36 
0 
0 
9 
0 
1 
8 

27 
16 
15 

160 
21 
9 
2 
8 

57 
40 
13 
78 

liS 
69 

123 
19 
23 
20 
·39 
43 

132 
124 
15 
86 
25 
66 

7 
9 

51 
9 

98 
56 
43 

106 
55 
69 
8S 
3 

28 
21 
26 

144 
2 
s 

32 
61 
17 
93 
13 
5 
0 
2 
1 
0 
0 
2 

Total . ........... .. 6,896 2,388 

Total 
59 
52 
57 

1,030 
ss 

110 
49 

100 
179 
140 
38 

623 
258 
184 
247 

59 
116 
60 

117 
231 
413 
236 

41 
282 
62 

156 
18 
29 

259 
29 

9 15 
114 
97 

504 
239 
151 
515 
41 
42 
78 
89 

428 
35 
31 

Ill 
171 

61 
242 

67 
41 

0 
2 

10 
0 
1 

10 

PILO TS 
Tro.u· Ltd. Indus· Pri· 

/lOri C-. trial vote 
59 4 0 37 
25 4 0 33 
50 3 0 19 

1,177 133 6 977 
44 3 0 20 
80 25 0 64 
IS 0 0 15 

142 s 0 49 
173 22 0 94 
76 6 0 49 
21 1 0 10 

461 61 0 295 
125 21 0 111 
97 23 0 61 

lOS 12 0 50 
38 4 0 28 
78 8 0 41 
27 s 0 17 
77 13 0 ss 

161 32 0 134 
280 52 1 177 
155 33 0 31 
23 s 0 22 

257 29 0 86 
29 4 0 33 
97 12 0 51 
10 0 l 4 
13 4 0 13 

21 4 36 1 123 
12 2 0 12 

579 139 3 500 
46 9 0 38 
40 .s 0 18 

399 83 0 275 
ISS 18 2 95 
74 14 1 50 

304 80 0 275 
19 4 0 28 
17 1 0 8 
41 6 0 42 
77 9 0 54 

449 35 r 111 
47 2 0 .11 
16 4 0 6 

143 13 0 55 
140 21 o· 63 
38 s 0 24 

122 36 0 41 
39 3 0 11 
28 3 0 3 

3 1 0 0 
45 1 0 6 
66 6 0 4 
17 0 0 3 
21 0 0 l 
57 4 0 12 

Solo TotDJ 
6 106 
3 65 
5 77 

329 2_,622 
6 73 

12 181 
2 32 

11 207 
33 322 
3 134 
4 36 

63 880 
36 293 

2 183 
12 179 
4 74 
1 128. 
8 57 

IS 160 

~~ ~~~ 
18 237 

I 51 
13 385 

4 70 
22 182 

6 21 
7 37 

41 415 
1 27 uz l,as·a 
6 99 
4 67 

94 851 
20 Z90 
30 169 
75 734 
16 67 
0 26 
5 94 
8 148 

37 693 
1 61 
3 29 

17 228 
24 254 
14 81 
11 Z10 
2 55 
1 35 
1 5 
0 52 
3 79 
0 20 
0 22 
7 80 

7,JOJ• 1,070 16 4,505 l ;266 13,9601 

1. Ficures for these countries meau pilots and aircraft licensed "or identified by the United 
States. 

2, Tbi• Iieure includes 554 pilota who hold eebeduled air transport .ratings. 

3. This fi11=e includes 362 women pilots, 71 Transport, 34 Limited Commercial, 1 lndu• 
trial, 178 Private, 77 Solo, and 1 woman auto&iro pilot. 
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AI RPORTS AND LANDI NG F IELDS J ANUARY 1, 1934 
Classified by States 

Aeronautic• Braneb, U. S. Dept. of Commerce 

Misul-z-,us 
Mum- Com- Jntu- A=il- Gocen.-
cipol -- medi- iary Army Nell>Y IMfN, Total 

cial ale pri1HJI~, 
e~..d 
Slale 

- - --1--------- -
Alabama ......... • .... 4 4 ? 6 3 0 0 24 
Arizona. .....•......... 13 5 10 I7 J 0 0 46 
Arkansas .... •.... . . • .. l4 3 4 9 0 0 3 33 
California . .. ........... 51 6s 23 6t s 2 4 21'1 
Colorado .. . ........... 12 4 2 I3 I 0 0 3~ 
Connecticut .. ... . ...... 5 9 I 2 0 0 2 I~ 
~l&W!ll't'! ..... ..... .... I 1 0 4 1 0 1 

District of Columbia .... 0 1 0 0 I I 0 3 
F1orida . .... .. ..... .• .. 28 19 3 13 I 4 3 71 

Georgia. ............... 17 3 u 8 { 0 0 ;p 
Idaho ............ ... . : I4 0 9 I$ 0 0 12 so 
Illinois . . ... .... . . ..... 9 39 7 7 2 1 I 66 
Indiana .. . ............ 6 22 9 1 2 0 0 46 
Iowa ....... . . . .... . ... 9 x6 4 3 0 0 . 0 32 
Ka.nsa.s .. , ...........• , I8 I4 5 II 2 0 0 so 
Ken.t~cky ... ........... 4 3 4 s 0 0 0 x6 
l.oiWII&na .•• , • .• .•• ..•. 9 4 2 I3 I 0 I JO 
MILin .... ............... • 9 0 II 0 0 I •J 
Ma.ryland .. .. .. ........ 1 Jl 2 3 2 0 I ·~ MassachiiSetts ....... . . . 4 •7 I 8 0 I 2 43 
Michiga.n .............. 28 25 0 15 { I IJ 83 
Minnesota. .. . ..... . .. . . 8 8 1 10 ~ 0 0 28 
M!ssi96ipPi ..... . . ... . . • 10 { J 8 0 0 0 22 

M1S50uro. .............. 10 9 7 3 0 0 2 31 
Montana. ... .. ........ . 18 3 5 IO 0 0 6 42 
Nebraska .............. 8 s 6 2 1 0 0 22 

Nevada. . . ......... ... . 4 2 IO 4 0 0 0 20 

New Hampshire ... ..... 4 3 0 II 0 0 I I9 
New Jersey .... .. ...... 

~ 
2J 0 2 I [ I 32 

New Mexioo ..... . . ... . 5 IO l3 I 0 0 35 
NewYork .... . .... . ... 19 57 4 8 3 0 8 99 
North Carolina. . ..... . .. IO II 3 1 I 0 0 32 
North Dakota. .•. ... . .. . 15 8 0 2 0 0 I 26 
Ohio .. .. .. ....... . .... I4 53 9 34 3 0 4 117 
pkla.boma. ............ • 23 lJ 7 8 I 0 0 so 
Oregon .. .. . .. , .. . •.... 16 s 9 4 0 0 2 36 
Pennsylvania ........... 6 70 I4 I6 3 I 4 114 
Rhode Island . ......... 0 4 0 4 0 I 2 II 

South .Carolina ......... 9 2 3 6 0 2 0 22 

South Dakota ..... ..... 5 11 0 3 0 0 2 2I 
Tennessee . .. ..... . . ... 8 3 6 8 0 C? 0 25 
Texas ......... . . . . .. . . 52 12 24 '44 II 0 1 144 
Utah., ............ , .. . 4 0 IS ~ 0 0 0 20 

v!'~~nt .... . ... • .. .... 3 5 0 2 ( 0 ·I 12 

VtrgJnaa. ............... Il 10 5 6 1 2 0 35 
Wuhin!lton ....... .. ... 14 lJ 5 7 3 I 3 44 
W~st Vl!'Sinia ..... ..... 2 5 0 9 0 0 1 17 
Wasoonsm . . ..... ...... t8 26 5 8 ·o 0 2 59 
Wyoming ....... ... . ... 8 3 9 8 0 0 0 28 

----
~~~ 

-------- -
Total. . •. ... • . .. .. sss 6so ss I8 ss 2,110 

Ptu-
Mll1! 

H 
fully 

lsgltkd 

--
II 
IS 
6 

6s 
1 
8 
2 

3 
19 
18 
IS 
32 
11 
14 
17 
6 

II 
[ 

8 
6 

17 
6 
s 

13 
2 

II 

13 
0 

7 
I 3 

2! 
0 

22 
t8 
20 
36 

2 

9 
1 

9 
48 
18 

0 
li 
12 
I 

is 
12 --

635 
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AVIATION 'GASOLINE TAX SUMMARY 

SttJttt DispositioNs of A pf>licabl~ to E .remptioK or 
&c~pts Airrrafl Reft..,d 

1. Alabama . . . . . • . . .. ~c 
Z. Arizona ..... .. . .. Sc 
3. Arkansas ..•• . . . , . 6c. 
4. California • • . . • . • . • 3c 
S. Colorado • . . . . . . . • Sc (a) 
6. Connecticut . . . . . . • 2<: 
7. Delaware • , . . . . . • • 3c 
8. Dist. of Columbia • Zc 
9. Florida . .•••. •. . , 7c 

10.. Georgia ... ...... .. 6c 
I I . Idah9 .. .. .. • .. . .. Sc (b) 

12. Illinois . . . . • • . . . . . 3c 
13. I ndiana . .. ..••. .. 4c 
14. Iowa .. . . .... ..... 4c 
15. Kansas ...... ..... 3c 
16. Kentucky .. ....... 5c 
17. Louisiana Sc 
18. Maine .. ... .... .. 4c 
19. Maryland ......... 4c 
20.. Massachusetts 3c 
21. Michigan 3c 
~2. M!n'!eS?ta. . . . . . . . • 3c 
. 3. M•u•s••PP• ..•. . . .. SHe 

24. Mia&Ouri , . • . • . . . . 2c 
25. Montana . • .. .. .. • 5c 
26. Nebraska 4c 
27, Nevada ••.• . . , . • . 4c 
28. New Hampshire . • 4c 
29. New Jersey ..••.. 3c 
30. New 'Mexico . •..• Sc 

31. New York ...... 3c 
32. North Carolina .. Sc 
33. North Dakota .... 4c 
34. Ohio •.. .• •..•••. 4c 
35. Oklahoma ..•••. . . 4c 

36, Oregon .. .. ... .. . Sc 

37. Pennsylvania •.•. 3c 
38. Rhode Island . . . . Zc 
39. South Carolina ..• 6c 
40. South Dakota • . • . • 4c 

41. Tennessee .. ...•.. 6c (c) 

42. Texu 
43. Utah 

4c 
JY.Oe 

Tiighways 
Highways; R.F.C. Fund 
Highways ; AirpOrts 
Highways 
H ighways; Relief 
Highways 
Highways 
Highways 
Roads; Schools 
Roads; Schools 
Airfuel tax to Aero-

nautics Fund 
Highways 
Highways 
Highways 
Highways 
Highways 
Highways 
Highways 
Highways 
Highways 
Hi.rhway.s; Ae•·onautics 
fli11hways 
H ighways 

Ffi~~:hways 
Hi~~:bways 
Highways 
Highways 
Higltw:iys 
Traffic; Waterways 
Tii~~:hways 

Highways 
lli~thway~ 
Ai~~:hways 
H i11hways; 
H ighways 

Poor relief 

Highways; aeronautics 

Highways; 
'Highways 
Highways 
Highways, 

aeronautics 

H i..:hways, Gene•·al 
Fund except $50,-
000 •to Airways 

Highways: Schools 
Highways 

44. Verntont •..•. •..• 4e Higl1ways 
45. Virginia .. . .. · . •... Se Highways; llridges 
46. Waahin~~:ton ..•. .. Sc Trighways 
47. West Virginia . . . . 4c Highways 
48, Wisconsin •.•... . . 4c Highways 
49. Wyoming 4c Highways; Airports 

(a) Until August 31, 1934; thereafter 4c. 

Yes 
Yes 
No 
v~ 
Yes 
No 
Yes 
Yes 
Yes 
Yes 
Yes 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes y.,, 
Yes 
Yes 
Yes 
Yes 
Yes 

Yes 
Yes 
Yes 
Yes 
Yes 
No 

Fuel 

Yeo. _un~ss 
•oJd JD 1-nter· 
$late com­
merce 

Yes 
Yes 
Yes 
Yes 
Yu, unless 
inter· state 

flying 
Yes 

Yes 
Yes 
Yes 
Yes 

Yes 

Yes 
Yes. unless 
interstate 
flying 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

No 
Refund 
Exemption 
Refund 
Refund 
Exemption 
Refund 
Refund 
N.o 
No 
N~ 

Refund 
Refund 
Refund 
Refund (c) 
No 
Fed. Gov't Only 
~ of Tax 
Refund 
Refund 
No 
Refund 
Refund all 
but l c 

Refund 
Refund 
No 
Refund 
Refun d 
Exemption 
Refund (d) 

Refund 
Refund 
Refund 
Refund 
No 

Rdund all 
but l c 

-No 
Refund 
No 
Refund o.f 
of tax 

No 

Refund 
No 

No 
Refund 
R~fund 
Refund 
Refund 
No (f) 

( b) Plus privilege tax of 2Hc "on all aircraft engine fuel sold or used in producing 
power for propelling aircraft in the State of Idaho". 

(e) Complete exemption on purchases of forty gallons or more. 
(d) U pon purchaees of 50 gallons minimum. 
(e) P lus He per gallon unlesa inspection held and inspectlon fees paid. 
(f) 2c per gallon refunded on purchases in. uceos of 10,000 gallons per month at 

any airport in the State. 
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STATE LAWS RELATING TO LICENSING 

OF 
AIRCRAFT AND AIRMEN 

Jall)lary %, i.934 

The ft~llowing wmmary Cif the status of state licensiqg laws, classifying them ·into 
nine different g~up.9 so ·as fo indicate the character of the lawa ·in each ~tate and the· 
year .in w~·ich the aCts were pa5Sed, was prepared by the Legal and Legislative Research 
Service of· .the Aeronautic31 Chamber of Cqmmeice ·e~pecially fo.r The Aircraft Year" 
Book for l9.H. 

I. ·$TAT.I!S R~:gvnnN<i FEDI!ItAL l,tc.ENSF, FOit ALL 

'1. Ala,bama (1931) (See footnote a) 
2. Ari~ona (.1929? 
·3. C~tlifornia ( 1929, . 
4. Delaware 0929) 
S. Flurid~ (1931) 
6 .. Georgia (1933) 
1: t<JaJio (19,31) 
8; Illinois (1931) 

.(S.ee footnotes 3 ~.:.nd b) 
(Same. exceptions as stated in footnotes a and b) 
(State registration also required) 
(Same exceptions as stated in footnotes a and b) 

:9. Indian:\ · (1929:> 
10. Iowa (19.29.) (See f<i?.tn<ite c) 
U. Kansa3, . (1931) 
12. Kentucky (1930, 1~32) 
13. Lou'isiana (-19l2) 

(State registrat'iein . also reqUired • . Se~ footnot~ d) 
.(See ~footnote ~ e ) 

14. Micliigan (1.933) 
15. Minne~ta , (!933) 

(State registtation also require.d. S!!e footnote f~ 
(State regish'ation may ·b,e r~uired qy JOie~ 

) 6, Mississippi 
17. Missouri 
1'8. Montana 
19: Nebraska 
20. New Jersey 

'21.. New ).f.e"KiCo 
22. New York 
23·. North Dakota 
24. Ohio 
25. OkJaho•na 
26. Pennsylvania 
27.. Rhode l tiland 
28.. ~.· outh Carolina 

. 29. 30Uth Dakota 
3o. Texas · · 
31; Utali 
32~ Washington 
3.3.. Wisconsin 
34. Wyoming 

nauties €0mmission) ' · 
(19_28) 
(1.9.<!9Y (Excep~ solo pleasure. See footnote g) 
(1929) 
(1929) (DO'"'s not apply ~o noit-Cofl)nier~ial ·airmen)' 
(193.U 
(19.2Q) 
(1928) (~cept ·air·men in priva~e at: pleasure flying) (li) 
(19~;)) ' (Covo;rs only civil aircraft . ftown for liire) 
(19~·11. (See foot.note a) 
(1931) ISee footni>te a) 
(1.93.~) (Same excepti~s as stated in foo,notes a and b) 
(1929.) 
(1930) 
(1.929) 
(1929) .(Except public aircraft of U. S . . or Texas) 
{1931) (See foo.tnote~ a-lst paragraph only) 
(1929) 
(1929) 
(1931) 

II. STATES ·R~:l)VJJUNG FEDERAL LICENSE F(>R ALL C,owil£acux. .AIII!=JIA.P.T "No 

ALL Aiawax IN CoMNEllCIAL FLYING: 

t. Colorado. (1929) (See entry under VII, post) 
2·. Dist. of Columbia (19?6) · 
a; Nebraska H929) (Applies to airmen o.f civil ·aircraft, pass<;Dger 

carrying) 
4. Nevada.. 
5. North Ca.rolina 
6. Oregon 

.(}929) 
(1929) 
{1931 )· (Doell not _apply 

J)9St.) 
to .airmen-«ee. entry under III, 

III. STATES R!!QVIItlNG s ·rATE 
1. Maine . · (1929) 
2. Ma·ryland (l93Q) 
3. Massachusetts '(1922~ 
4. N~w Hampsliire (1929) 
S. Oregon (192,9) 

Oll FEDERAL LtCI!NSlt FOR ALL, AIRCitAFT, AIRKEN~ 
(Except pu&lic: a.ireraff ;md pilois t hereof) · ·. 

(State regist~:ation r~uir_ed, See fo,otf\otc j) 
(Does not · apply to a•reraft-e entry under 

II, supra) 
6. Tenneasep (1931) 

IV. S-tATit~ RzovntNG STArE Oil Fs.DElAt. Ltclt.Ns£ ~oR AuclAn, Ant.liJUI 
. IN COXV:UCI ... t.. FLY·tNG 0RLY:· 

None. 

1 
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AERONAUTICAL CHAMBER OF COMMERCE 
. OF AMERICA, INC. • 

u E&at · Fortietb Street, New York 

Officers for 1934 
(Elected at Annual Meeting of Members, January 25, 1934) 

President .. , . , •... . . . . .•.. , , , .". ....... . . . .... . ......... ... •.. Thomas A. Morgan 
Executive Vice President .. . • .. , ...•. , .. ... . .... . .. . •..• , ......•. T.eighton W. Rogeno 
Vice President .......... . . . . . .. · ............. ... ..... : • . , : • . .'. , , , Donald W. Douglas 
Vice President . . . . . . • . . . . . . . • • . . . • . . . . . . . . • . . . . ..........•... Re4ben H . Fleet 
Vice President .. . . . ... .. ... , • , • , • . . , ...... .. . . •.. . . .• , • . • , , . . . , •.•. • .• Alfred Frank 
Secretary • , ........ . . . • .. .•. ..... . ..... . ..... ... . • .••••.••..•.•.... . G. M. Bellanca 
Treuurer. . . . . . . . . . . . . . . . . . . . • . • . . . . . . . . . . . . . . • . • . . . Ch•rles L. Lawrance 
Ap iatant Secretary .. .. . . . . ... . . . . . • . .. . .. . . ... • • .• . • . . •.•••• .• •.. Fo••ler W. Earker 
Auiatant Treasurer . . . .. . . . ...... • . . .. •. •. • : . . . • . . ......• . ..• . ..... :Frank ] . Walsh 

E. E. Aldrin 
H enry Breckinridge 
E. R. Breech 
Don L. Brown 
Clayton J. Brukne t· 
Reed M. Chambers 
Donald W. Dou~la• 
Sherman M. Fatrchild 
Reuben H. Fleet 

S. S. Bradley 
.J.. D . . Gardner 
Paul Henderron 
F. H . . Russell 

Governors for 1934 
Alfred Frank 
S. L. Gabel 
Phil.ip G . .Tolnison 
Charles J.. Lawrance 
J,udus n. Manning 
Charles Marcu• 
H. S. Martin 
Thomas A. Mor11an 
G«>r~te W. Orr 

The Council 
(Past P~siden ts) 

Earl D. Osborn 
Harold F. P itC3irn 
Richard W. Robbins 
Lester. D. Seymour 
Fred L . Smith 
Juan T. Trippe 
Guy W. Vau~rhan 
f'..eorge S. Wheat 
Harry E. Young 

C. L. Lawran~e 
Grover J.oenin~t 
F. B. Rentschler 
I. M. Uppercti 

Members of the Staff 
Executive Vice P resident .... . ... ..... .• .. •. . . ... . .. .. . . . •. • .. , . . J..eighton W . ROI(ers 
1\bnager, · Manufacturing Oivi•ion . . • . . . . . ..... . .. . . , . .• . .. . . . Charles E. Parker 
Assistant Secretary . . . . . . . . . . . . . . . . . . . . •.. . . . .. .. ..•. . . .. • ...•.. • Fowler W. Barlcer 
Assistant Trcasu.-er . ........ . . ....... . ; .. .. .. ............ ... Fronk T. Walsh 
Statistidan . . . • . . • . . . . . . . • . • • • . . . . . . . . . . . . . . ... . . . . ... . .•....... . . Shaler G. Wilder 
J..ibrarian . . .• ' . ..... . . .. . . . . • .... . .. ........ . . . . . ..•.•..... : .•••... Vivian P. S werig 
Editor,, Air.craft Year Book . . •. . . . . .. : .... : . . . . ....•.. •. .. ; .. . , .Howard, L. 1\lingos 

Committees for 1934 

Executive Committee 
T. A. Morgan 
E. R. Breech 
C. ]. Brukner 
D. W. Dougla~ 

C. J,. Lawrance 
L. W. Rogers 
r.. n. Sevmour 
G. S. Wheat 

Manufacturing Divi1ion 
Manufacturing Divioion Committee 
· P. G. Johnson. Chairman; C. J. Bruk· 

ner, R. S. Damon, B. D. D~>Wee~. 
Donald Douglas, S. M. Fairchild, R. 
H. Fleet, Temple N . Joyce, Charles 
Marcus, Guy W . Vaughan. 

Commercial Airplane Committee 
.B. D. DeWeese. Chairman; G. M. llel · 
lanca. C. J. Brukner, R . S . Damon, S. 
M. F'airdiild. P. V. Feticlc. F. W. 
Neilson, Harold Pitcairn. Robert Porter. 

Encine Committee 
G. W. Vaughan , Otairman : W. H. Beal. 
D. L. Brown, N. H. Gilman, A. R. 
Jacobs, Robert Porter, W. 0. Warner. 

Acce.1aory .t Material Committu 
Charles Marcus, Chairman: S. L . Gabel, 
L. W. Greve, George B. Post, George 
J; Stanley, Raycroft Walsh, W. C. 
r oung. 
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Commercial Airplane Enginecrinc Com­
mittee 

R. S. Damon, Chairman; A. F. Arcier, 
A. E. Larsen, R, W. AyerJ..F. S. Hub­
bard, P. ¥inshall, C. G. ·uylor, I . I. 
Sikorsky, ]. H. Kindleberger. 

Military Contraetor.a Committee 

Donald Douglas, Chairman; C. F. 
Barndt, D. L. ~rown, W. H. Beal, 
R. H. Fleet, P. G. Johnson, T . N. 
Joyce, T. A. Morgan, G. W. Vaughan. 

Merchandiainc Committee 
S. M. Fairchild, Chairman; W. W. Kel­
lett, H. R. Perry, J. S. Allard,__D. A. 
Luscombe, W. A. Mara, F. W. Neilson. 

Export Committee 
T. N. Joyce, Chairman; F. Gledhill, F. 
H. Lovc;1 • W. A. Mara, H. R. Perry, 
C .. W. webster. 

Show Committee 
C. J. Brukner, Chairman;_ J. S. Allard, 
G. ).(. Bellanca, E . R. .tlreech, Donald 
Douglas, R. H. Flee!t_ L. B. Manning, . 
CharJes Marcus, J, ~ . Victory, G. S. 
~-

Operati<!DS Division 
Opuations Divimon Committee 

L. D. S~mour, Chairman; W. A. Pat­
tenon. E. R. Breech, 0. L. Park$, 
Steadham Acker, .E. E. Aldrin. 

Air Tran£port Committee 
H. M. Hanshue, Chairman; T. B. Doe. 
Alf~d Frank, W. A. Letson H. S. 
Martin, W. A. Patterson, R. 'w. ~ob­
bins, L. D. Seymour, ]. T. Trippe. 

Traffic Committee 
V. E. Chenea, Chairman; W. J. Auatin, 
A. G. Beggs, J; W. Brennan, H. W. 
Cobum, W. G. Ferguson, L. E. Gill, 
K. A. Kennedy, Cluos. A. Rheinstrom. 

Operatloua Committee 
R. C. Marshall, Chairman; H. A. £1. 
liott, C. N. James, E. P. Lott, A. A. 
Priester, W. S. Rosenberger, Felix 
Sttinle. 

Maintenance Committee 
W. A. Hamilton, Chairman; G. R, 
Cushing, R, D. Edwards, H. D. In­
galls, C. N. ]atnes, Carl Lund, W. S. 
Rosenberger, A. A. Priester. 

Radio a: Eleettieal Maintenance Com­
mittee 
F. E. Gray, Chairman; Geo. S. Evans, 
J. S . Franklin, R. G. Horton! H. S. 
l.euteritz, E. ], Seely, C. C. Snanaraw. 

Busin- Practice Committee 
J. F. McCarthy, Chairman: Alfred 
Frank, J. H. Johnston, C. Bedell Monro, 
J. W. Miller, F. W. Whitmore, F. G. 
Wilson. 

Transport Insurance Committee 
C. Bedell Monro, Chairman; 
Barry, T. J, 1>unnion, Alfred 
J: W. Miller, L. H. Mueller, 
Whitmore, J. S. Woodbridee. 

Airports Committee 

w. J. 
Frank, 
F. W. 

Steadham Acker, Chairman: II. E. 
Balcer, R. B. Bamitz, R. R. Bartel, H. 
R. Buley, J. D. Crichton, R. C. Far­
rell, W. P. lo'leteber, F. ]. Geng, A. H. 
HeermanC!'1• J. Nelson Kelly, C. ·w. 
Loo,., G. vv. Orr, F. E. Russell. 

Aerial Service Committee 
Oliver L. Parks, Chairman; H. T. 
Ailor, L. G. Mason, W. E. Thomas. 

Fuel & Lubrica.nta Cotnmlttee 
E. E : Aldri.;, Chairman; R. G. Ervin, 
J, D. Jernigin, G. French, H. W. Lake, 
R. H. McLaren. 

Service Division 
Public Relations Committee 

E. V. Rickenbacker, Chairman: C. Jean 
DeGoveia, A. I. Lodwiclc:, W. I . 'Van 
Dusen, G. S. Wheat. 

Lecal and Legialatiyo Committee 
H. G. Hotchkiss, Chairman; R. W, 
Childs, Henry Hogan, Frederick W. 
Jackson, H. 'Stewart McDonald, Jr., W. 
)>, MacCrackeo, · Jr., R ... S. Pruitt, J. 
Dwight Sullivat). 

Aeronautical Education Committee 
R. H. fu>auldio_j{, Chairman; A. D. Alt­
house, E. N. Findley, John M. Foster, 
E. W. Hil[, Alexander Klemin, :e. G. 
Shackelford, Miebael Steffen, Frank A. 
Tichenor, Edward P. Warner. 

Enterta.inmmt Committee 
L. D. Gardner, Chairman; E. E. Aldrin, 
S. S. Bradley, Grover Loening, Edward 
P. Warner. 

General lnaurance Committee 
W. S. Leaycraftb Cbah'Ulan; R. M. 
Chambers, T. ]. unnion, F. S. Hub· 
bard, W. A, Mara, L. E. Mueller, D. 
DeR. M ; ·scarritt, F. W. Whitmore. 

M~mberahip Committee 
R. J. Pritchard, Chairman; Steadham 
Acker1 C. F. Barndt, H. R. Brashear, 
Alfrea Franlc, T. N. Joyce, D. A. Los· 
coJDbe, J. E. Schaefer. 
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Organization Members 
Aero Digut Publishing Corp., New York 

City 
Aero Insurance Unduwriter$, New York 

City 
' ./'t.ero Sup_ply Manufacturing Co,. Inc., 

Corry, Pa. 
.Aeronautical Corp. of America, Cincinnati, 

Ohio 
Air Transport E<Juipment, lnc., Garden 

City, L. I., N. 1'. 
Aircraft Radio Corp., lloontou, N. ]. 
Allejlheny County Municipal Airport, 

P1ttsburgh, Pa. 
Allison Engineering Co.1 Indianapolis, Ind. 
Aluminum Co. of Amer~ca, Pittsbur~tb1 P a. 
American Airways, Inc. , O!icago, Ill. 
American Gas Accumulator Co., Elizabeth, 

N.J. 
Amer~can Telephone & Telegraph Co .. New 

York City 
A'!'phibions, Inc., Garden City, L. I ., 

N.Y. 
Aqua Systems, Inc., New York City 
Associated Aviation Underwriters. New 

York Ci!Y 
Autogiro Co. of America, Willow Grove, 

Pa. 
"Aviation,'' New York City 
Aviation Capital, Inc., New York City 
Aviation Clearing Co., Brooklyn, N. Y. 
The B. G. Corp., New York City 
Barr Shipping Corp., New York City 
Beech Atrcraft Co., Wichita. Kans. 
Bellanca Aireraft Corp., New Castle, Dela. 
Bendix Products Corp.:.t South Bend. Ind. 
Floyd Bennett Field, JSrooldyn, N. Y. 
Berry Brothen, Inc., Detroit, Mich. 
Boeing Air Tran~rt, Inc., Chicago, Ill. 
Boeing Airplane Co., Seattle, Wash. 
Boeing Field, Seattle, Wash. · 
Bredouw-Hilliard Aeromotivc Corp., Kan· 

saa City, Mo. 
Breeze Corporations, Newark, N. ]. 
Central Airport Camden, N. J. 
Champion S~;>ark Plug Co., Toledo. Ohio 
Chevron Motor Corp., College Point, L.· I ., 

N.Y. 
Cleveland Pneumatic Tool Co., Cleveland, 

Ohio 
Con1olidated Aircraft Corp., Buffalo. N. Y. 
Continetltal Aircraft Engine Co., Detroit, 

Mich. 
Curtiss Aeroplane & Motor Co., I nc., Buf· 

falo, N.Y. 
Curtiss-Wright Airplane Co., Robertson, 

Mo. 
Curtiss-Wright Expartl Co., New York 

City 
Curtia,..Wright Airports Corp., New York 

City 
Douglas Aircraft Co., Santa Monica. Calif. 
Eastern Air Transport, Inc., New York 

City 
Eclipse Aviation Corp,, East Orange, N. J. 
Edo Aircraft Co., College Point. L. I., 

N.Y. 
Egyptian Lacquer Mfg. Co., Ino., New 

York City 
Elgin National Watch Co., Aircraft In­

strument Division, Elgin, IU. 
Fairchild Aviation Corp., Woodside, L . I., 

N.Y. 
Fteetwings, Inc., Garden City, L. I .• N. Y. 
Fort Wayne Board of Aviation Commis· 

•ioners, Fort Wayne, Ind. . 

General Aviation Mfg. Corp., Dundalk. 
Baltimore, Md. 

General Electric Co .. Schenectady, N. Y. 
The B. F. Goodrich Co., Akron, ·ohio 
Goodl'ear Tire & Rubber Co. Inc., Akron, 

Oh•o 
Goodyear Zeppelin Corp., Akron, Ohio 
Great Lakes Aircraft Corp., Cleveland, 

Ohio 
Gulf Refining Co., New York CiD' 
Hanu1ton Standard Propeller Co., East 

Hartford, Conn. " 
Hartford Accident & Indemnity Co., 

Hartford, Co!m. 
Hartford Municipal Airport, Hartford, 

Conn. 
Stewart Hartshorn Co., East Newark, N. ]. 
Hurley·Townaend Corp., New York City 
Indianapolis Municipal Airport, Indianap. 

otis, Ind. 
Inter-leland Airways Ltd., Honolulu, T.H. 
International Flare-Signal Co., Tippecanoe 

City, Ohio 
Irving Air Chute Co., Inc., Buffalo, N. Y. 
Jacoba Aircraft En~ Co., Pott&town. Pa. 
kansas CitT Munteipal Airpart, Kaneu 

City, Mo. 
Kellett Autogiro CorP.·• PhiladeiP.hia, Pa. 
Walter Kidde & Co., Inc., New York City 
Kinner Airplane & Motor Corp., Glen· 

dale, Calif. 
Kolisman Instrument Co., Brooklyn, N. Y. 
Lawrance Engineering & Research Corp., 

New York City · 
The Leece·Neville Co., Cleveland, Ohio 
Lockheed Aircraft Corp., Burbank. Calif. 
Grover Loening Aircraft Co., Inc., Gardea 

City, L. I., N. Y. 
Loomis, Suffern & Fernald, New York 

City 
Luke, Bankt & Weeks, New York City 
D. A. Lutcombe, Kansas City, Mo. 
:Lycoming Mfg. Co., Wifiiamaport, Pa. 
Macwbyte Co., Keuo~ha, Wise, 
MaJYiand Casualty Co. , Baltimore. Md. 
McCann-Erickson, Inc., New York 'City 
Monocoupe Corp., Robertson, Mo. 
Municipal Airport, Birmin&'bam, Ala. 
National Air Tran1port, Inc., Chicago, Ill. 
National Aviation Corp., New York City 
National Credit Office, Inc., New York 

City • 
National Parks Airways, Inc., Salt Lake 

Oty, Utah 
Norma·Hoffman l!earings Corp., Stamford, 

Conn.. 
Occidental Publishing Co., Los Angeles, 

Calif, 
Pacific Aeromotive Corp., Ltd., Burbank, 

Calif, 
Pacific Air Tranaport, Ine., Chicago, Ill. 
Pan American Airwan System·, New 

York City 
Parker Appliance Co., Oeveland, Ohio 
Parks Air College, Inc., East St. Louis, 

111. 
PennsyiYaiJia .Air Lines, Pittaburgh1 Pa. 
The P.ennsylvania Railroad Co., Phlladel· 

phia, Pa. 
Pioneer Instrument Co., Brooklrn. N. Y. 
Pittsbursb Screw & Eolt Corp., Pittsbursb, 

Pa. 
Postal Telegraph-Cable Co., New York 

City 
Pratt & Whitney Aircraft Co., East 

Hartford, Conn. 
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The Pyle·National Co., Chicago, Ill. 
John A. Roebling's Sons Co., Trenton, 

N.J. 
Roosevelt Field , Inc .. Mineola. L. I., N. Y. 
RCA Victor Co .. Camden, N. J, 
SKF Industries, l ne., New York City 
Sacramento Municipal Airport, Sacramen· 

to, Calif. 
San Frandoco Bay Airdrome. Inc,, Ala· 

meda. Calif. 
Scintilla Magneto Co., Sidney, N. Y. 
Shell Petroleum Corp., St. Lows. Mo. 
Sikorsky Aviation Corp.1• Bridgeport, Coon. 
Sinclair Refinin(\' Co., New York City 
Smith~ Engineermg · Co.. Cleveland, Ohio 
Socony·Vacuum Corp., New York. City 
Solar Aircraft Co., Ltd., San l)iego, Calif. 
Sperry Gyroscope Co., Inc,, Brooklyn, 
· N.Y. 
Standard Oil Co. (Indiana), Chicago, 111. 
Standard Oil Co. of N. J ., N ew York City 
Standard Statistics Co. Inc., New York 

City 
Stearman Aircraft Co.. Wichita, Kans. 
The Steel Products Engineering Co., 

Springfield, Ohio 
Stinson Aircraft Corp., Wayne, Mich. 
Summerill Tubing Co. , Bridgeport, .Mont· 

gomery Co., Pa. 

Tacoma Fi~ld, Tacoma, Wash . 
Taylor :\ircrafl Co., Bradford. Pa. 
The Texas Co., New York City . 
Thomt>son Product~ Inc., Cleveland. Ohio 
Thurston Cutting 1.-orp., New York City 
Transcontinrntal & Western Air, Inc., 

New York City ' 
Tulsa Mu nicipal Airport , Tulsa. Okla. 
United Aircraft Exports, Inc., New York 

City 
United Aircraft Products, Inc. , Dayton, 

Ohio 
United Airports Co. · of Calif., Ltd. , Bur· 

bank, Calif. 
0, !'. Air Services, Washington, D. C. 
United ''States· Airways, Inc., Kansas City, 

Kana, 
U. S. Aviation Underwriters, New York 

City 
The VeUumoid Co. , Worces'er. Mass. 
Chance Vought Corp., Hartford, Conn. 
Waco Aircraft Co .. Troy, Ohio 
Waco Sales of New York, lnc:, Mineola. 

L. I . , N. Y. 
Warnt'r Aircraft Corp:! Detroit, Mich. 
Western Air Expret8, Inc., Burbank, Calif. 
We~te•'ll Electric Co .. Inc .. New York City 
Wright Aeronautical Corp., Paterson, N . J, 
Wyman·Gordon Co.,. Worcester, ,Mass. 

Associate Members 
Chicago Tribune, New York 
Coll"l!e of Engineering & 

Umversity of Minnesota, 
Minn. 

City 
Arcbiteeturc, 
Minneapolis, 

Ohio Buteau of Aeronautics, Columbus. 
Ohio 

College of Engineering, University of 
lahoma, Norman. Okla. 

Los An.geles Chamber of Commerce, 
Angeles, Calif. 

Ok· 

I.os 

Port of Oakland, Oakland, Calif. 
Rocheoter 1\funicip,al Airport, Rochester, 

N.Y. 
State Aviation Commission of N. J,, Tren· 

ton, N. ]. 

Manufa~turers Aircraft A ... sociation. Ntw 
Transcontinental Airport of Toledo. Inc., 

Toledo, Ohio 
York City 

Municipal Airport, Denver, Colo. 
Tri·State College of Engineeril!&• Angola, 

Indiana 

Allwine, E. Ernest 
Anderson. J . Roscoe 
Atkinson, T.. M. 
Eedle. David C. 
Bell, A. T. 
Bell, L uther K. 
Bellanca, G. 'M. 
Blechman, Nathan 0 . 
Blomgren, A. P. 
BOrn, Christian Eckhardt 
Bradley, S. S. 
Brattain, Paul H . 
Ureckinridge, Henry 
Brinsmade, C. r.. 
Rrock, J , D. 
Brown, D. L. 
llrukner. C. J. 
Rrusb. Mrs. G. de Forest 
Rarden. William A: ~1. 
Rush, Charles T . 
Cabot, Godfrey L. 
Cal.mdar, Suc·Louise 
C.astlc, B. F. 
Cautley, John R. 
Chace, ~ason S. 
Chambers, Reed M. 
Chandler, Col. C. deF, 
Chatfield, Charles H . 
Chevalier, John P . 
Clausing, Lawrence A. 
Colby, C. B. 
Colvin. C. H . 
Cowdin, J, Cheever 

Affiliate 
Crane, Henry M, 
Damon. R. S. 
Daniels, Leonard n. 
Davidson W. F. 
Davies, Charles E. 
1.>c Arce. L. Ponton 
Depew, Richard H., Jr. 
de Scversky, Alexander f'. 
Dodge, Martin 
Dolan, D. J. 
Earhart, Amelia 
Eggert, H. F. 
Eubank, J, A. 
Ewing, ltampton D. 
Fai rchild. Sherman M. 
Fale. . H erber1 G. 
Finch. Harry L. 
Findley, Earl N. 
Fokker, Anthony H. G. 
Forbes, William A. 
Foster, John M. 
Frank, Alfred 
l'reenian. Talbot 0. 
Frisoli, J, D. 
Gardner. L. D. 
Gassawa)',_ Gerri sh 
Gunthcr·Mohr, J , 
Haldeman, George W. 
Hanks, Stedman S. 
Hanahue, Harris M. 
Harney, Laura B. 
Haverstock. A. D., M.D. 
Henderson, Paul 

Hobbie. A. D. 
Hoey, Robert F. 
Hotchkiss. Henry G. 
Rot~. William J. 
Houston, Geor~te H, 
Hoyt, Richard F. 
lencks, Henry A. 

f
ohnson. P. G. 
ones, Bradley 
ones, R. L. 

Kahn, Roger Wolfe 
Ketterinr. C. F. 
Klemin, Prof. Alexande r 
Kohler, John B. 
T..awrance. Charles L. 
Lawson, I. N. 
Lee. Norman C. 
Librarian. Air Service 

Training, Ltd. 
LiRht1 Dr. Richard U. 
Litchndd. P. W. · 
I.A>euinlf, Albert ' P. 
l,oening, Grover 
l.ove, Francis · H. 
MacCracken, William P ., Jr. 
ManninR, L, B. 
Martin, Georl{e E. 
Muon, George 
McCarthy, J. F. 
McGrath, Marie T. 
McLean, Philip S. 
Mead. George J. 
Newell, Joseph S. 
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N.oorduyn, R, B. C~ . , 
Norman, Bradford, Jr. 
Page, Haven l!. 
Parker, J. ·Brooks D. 
Patcliin, Philip li. 
Patchin, R. H. 
Peterson, 'C. Gilbert 
Pfenninger, .Her.mim '1\ 
P,inkus, Philip J, 
Ree'd, S. .Albert 
ReritstiHer, F. B. . 
Richardson, Capt. H. C. 
Ripley, J, P. 

Russell, Rpy E. 
Sampte~. Herbert c. 
s ·chmidlapp, Lawrene<! M. 
Sclirarnm; ''John E. 
Scholle, Howard A. 
Scott, Will'iain Ktiih 
Sheaffer. D. M. 
Short, C. W.,lr. 
.Sikorsky, I. • 
Smelt~er, Alexander C. 
Spattljllng, Rolan~ H. 
Spencer, Lorillard 

· 'Steffen, Michael · F. 

Thomas, W. P . 
Trippe, · J. "t. 
Tilmure. Lawrence 
Tuttle, ·Horace ·Burt 
Upson, Ralph R. 
Vaughan, .G. W. 
Vincent, J. C. 
Wall, William Guy 
Walz, Edward· J, 
Webb, .J. Griswold 
Wilford, E . . Burke 
Wit.te&, J, D. 
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Robertson, G. H. 
Robertson, William B. 
Ro-dey, Pea·rce C. 
.Root; w. · Rifssell 
Rothholz, Meta 

St-inson. Karl W. 
Stoat, W. B. 
Sfuatt. W. Clinton 
S11llivan, Jolin Dwight 
Taylor, James B. 
Teetpr: ·Ralph · R; 

Woodman·, · Ddnciln A. 
Worthington, John C. 
Wi{ght. 'Qrvitle 
Wright. Theodore P. 
Wyatt, Benjamin. F.. D.·: 

Russell,. Frank H. 

AERONAUTICAL EXPOSITIONS CORP.ORATION 

2~ East ·F~rtie.th Street, NeW. York 

Officers 

J>re~idrn.t ... . , . : . , .' ........... , , , ., . . . ..... . ................. Thcma's A.· M'org~n 

Yice Presi-dent ......... .... ............ • ....... .......... .. .. .. (;layton J. Erukner 

E;xectitive Vice Pre~iddlt . ..................... , . .. ...... , .....• Leighton W, Rog~rs' 

S.ecretary ...•.• , .• .•. ..•.•. . .•.........•...... . ..... . ...•.• , John R. Caulley 

~rreasurer . . .. .... . .......... ~ ...• ; . .. ~ ...• . .......•....... . .. . · ... Ctulrle.:s J.,, J .. a w •:atu::e 

A~sistan't Secretary .......... , ... . . , . ..... ............. . ...... J~owler W. ·Bar.ker 

Assistant Treasurer .• . ••. • , ......•• , .•.•... •.• . ... • ..••. . ... Frank .T. ·walsh 

E. ~· Breec.h . 
C J, Brukn'er 

C. L. Lawrance. 

G. ·M. Bellanca 
1<1. R. Breech 
C. ]. Br.ukner 
s. M. Fattchild 
S. L: Gai1el 
P. G. Johtis~n 

·.c. L. Lawr~nce 
L. B. Manning 
Charles Marcus 
Thomas A. Morgan 
H. F. Pitcairn 
I •.. W. ~ogers 
J, .. D. S.e:Ymo.ur 
G. W. ·vaughan · 
Georce S. Wheat 

Executive C.o,mmittee. 

Thomas A . . Morgan 

Directors 

L. B. Manning 

L. W. Roger~· 

G . . s .. :wh~at 

lkllanca A're<aft Corporation 
(~neral Aviation Corporation 
W•aeo Aircraft Company 
Kreider·Rei.rrer Aircraft Co. 
Suoimer.ill . T;,liin8:. co. 
BQ<.ing. Airp~ane Company 
Lawrance Engineering & Research C~;~rp. 
Slinson. Aircraft Corporation 
·Ecli~ Aviation Corporation 
Curtiss Aeroplane & Motor Co., 'Inc. 
Pitcairn Autogiro Co. 
Aeronautical Chamber o£ Commerce 
American Airways 
Wright AerMa)lti¢al Corporation 
The Pratt & Whiiney Aircraft Co. 



452 AIRCRAFT YEAR BOOK 

MANUFACTURERS AIRCRAFT ASSOCIATION, INC. 
so Roekerfeller PlaJa, New York, N. Y. 

Officers 
(Elected January 26, 1934) 

President ..•••• .. ..••.. ••.. ..•••••• .••• . .••••••••••• • ••••.••• Frank H. Russell 

Vice Presidents .• ,. .... . , ......... . .... ... . . ...... ,. , ..... , ••. E. E. WiltOn 
Gltnn L. Martin 
Harold ¥. Pitcairn 

Treasurer •.•••••••. , •••••••..•. , •••. . .. •• ..• .•.• . •• ••••••••. . C. J. Brukner 
Secretary ................... ................ , .................. John M. Roget11 
General Manager ... .• . •..••.••.•.•..•..••.•..••••..•...•..••. S. S. Bradley 

c, J. Brukner 
R. H. Fleet 
F. S. Hubbard 
P. G. Johnson 

Directors 
(Elected January 26, 1934) 

Temple N. Joyce 
W. A. Mara 
Gle.nn L. Martin 
Harold F. Pitcairn 

John M. Rol(era 
'F. H. Russell 
William E. Valle, Jr. 
E. E. Wilson 

Mr. Pitcairn replaced E. T. Asplundh for Pitcairn Autogiro Co.; Mr. Johnson re­
plaCed Walter C. Davis of Davis Aircraft Corp.; Mr. Joyce relllaced E. R. Breech of 
General Aviation Manufacturing Co_rp.; Mr. Rogers replaced Danald Douglas of 
Douglas Aircraft Co., Inc., and Mr. Valk replaced Mr. Lusoombe of Monocoupe Corp. 

INSTITUTE OF THE AERONAUTICAL SCIENCES, INC. 
so Rockerfeller Plan, New York, N. Y. 

Officers and Council for 1934 
Charles L . Lawrance ..................... .. ...... . ..... .. ................ President 

D. W. Douglal .... . .............. . .... . ............. . . . ....... ....... Vice P resident 
Lessiter C. Milburn ............ . ............................. . ........ Vice President 
Edwin E. Aldrin ....... .... ........... ........ . ... ....... ............ .... Treasurer 
Ldter D. Gardner ............... .... .. ........ , . . ........ . . .... . ........... Secretary 

Joseph S. Ames 
V. E. Clark 

~ 
C. Hunsaker 

ames H.. Kimball 
rover Loening • 

Lyman J, Briggs 
C. H. Chatfield 
T. H. Doolittle. 
'C. L. Egtvedt 
W. R. Gretr1t 
Frank M. Hawks 
Lewis M. Hull 
J. H. K.indelberger 
Alexander Klemin 

The Council 
George J . Mead 
Artbu1' Nutt 
Elmer A. Sperry, J•. 
Edward P. Warner 
T. P. Wright 

Adviaory Board 

I. llfachlin Laddon 
G. W. · Lewis 
Glenn L. Martin 
William H. Miller 
Clark B. Milliken 
John K . Northrop 
A. A. Priester 
H. .T. E. Reid 
Lester D. Seymour 

The Officers for 1933 were President, Dr. ]. C. H unsaker; Vice Presidents, Grover 
~ing and Edward P. Warner; Treasurer, Charles L. Lawrance; Secretary, Lester 
D. Gardner. 
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THE NATIONAL AE~ONAUTIC ASSOCIATION 
National Hcadquarten, Dupont Circle, .Waahin~t~, D. C. 

Repreaentative in U. S. A. of FM~ration Aeronautique lnternationale 

Hir am Biugham ...•.••••.•••••••••••••...•.•.•••..•••••••••••.•••• President 
F. T rubee Davison •••••.•••••.•• .•••••.••. . . • .•.•. •••• • • •••• •.. Vi<:e President 
Robert F. Garland ...•...•••••.... .. ••••..•.•..••.• , •• . •••••..•...•• Secretary 
John F. Victory •....••.•.••...•....•.••.•.••.•.••••••••••..•.....•• Treasurer 
Ray Cooper . .....••••...••...•... .•••• •.••.•.•••.•••• ••.... • General Manager 

/.dvisory 

Joaeph S. Ames 
ltichard E. Byrd 
J. Carroll Cone 

Boa1d 

Harry F. Guggenheim 
'Frank Hawks 

F. T rubee Davison 
James H. Doolittle 
llcnjamin D. Fouloit 

Clarence 

Ernest J. King 
Charles A. Lindbergh 
Charles F. Marvin 
Will Roaers 

M. Younc 

Executive Committee 

Porter Adams, Chairman 

W. W. Conner 
Gould Dietz 
Frank W. Hackett 
Frank Hitchcock 

Philip G. Kemp 
Georce W. Lewis 
Andrew A. Smith 
Edward P. Warner 

SOCIETY OF AUTOMOTIVE ENGINEERS, Inc. 
29 We1t 39th St., New York, N. Y. 

Aeronautic Officials 

for 1934 

Delmar G. Roos ••••.•. .••.•.... •.• . .•••••••.•••.• .. ••••.••..•.. . . •.. .•.• . President 

T. P. Wright ..••.•.• . •• (Re'p~~~;i.;g . Ai~~;~ii. E;'.;g;;,~~~;'.;gj ........ . . . \>1c:e President 

Robert Insley ........ . ..... . ........... . ............................ .. Vice President 
(Representing Airc:raft·Englne Engineering) 

H. D. Hill .. . ....... .. . . . ...... .. ............... . ....... ............. Vice President 
(Representing Diesel·Engine Engineering) 

John A. C. Warner .................... , .. ......... . Secretary and General M.anager 

The Council 
Delmar G. Roo!t President 
T • ..P. Wright, vice President 
Robert Insley, Vice President 
H. D. Hill. Vice President 
A. L. Clayton, Vice President 
A. K. Brumbauah, Vice President 
F. F. Kisbline., Vice President 
John W. Votypk~1 Vice President 
W. H. McCoy, vice President 

L. V. Newton, Vice Preeldent 

L 
M . Crawford. Councilor 
B. Fisher, Councilor 
F. Winchester, Councilor 

. T. Fisbleigb.._ CouncUor 
G. W. Lewis, o...ouncilor 
W. G. Wall, Councilor 
David Beecroft, Treas11rcr 

Past Pr~sidents : H. C. Dickinson (1933) A. J. Scaife (1932) 

Aeronautic Committees 
Aircraft Activities ...................................... T. P. Wright, Chairman 
Aircraft-Engine Activities ••• .. .•..••••• . •••..•••.••..... Robert Insley, Chairman 
Standards Committee 

A;ireraft Division •.• .. ••.•.....•.•.. . ••. . .••••••• John F. Hardeeker, Chair. 
Aireraft-Enainc Division ..••• . ••.• •...• .• .....•• . Robert Insley, Chairmall 
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THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS 

Alexander Klemin 
Jerome uderer 

~9 Weat 311th Street, New Y~k. N, Y. 

Calvin W. kice, Secretary 

Aeronautic Division 
...... ... .••. , •. . . •. . " .....• .... ... , ..•. . ~ , ......... .. . Chairntan 

• • • •• ••••••• •••• •• • • •• • • • •• •• •• • •••••• • ••• 1 : • • •••• • • • , ••• Secretary 

Vice Chairmen 
Elmer A. Sperry, J r. 
II. M. Wood1 

James H. Doolittle 
~ichard M. Mock 

U. S. AIR CORPS, WAR DEPARTMENT 
George H . ~rn, Secretary of War 

Harry H. Woodring, .Asst. Secy. of War 

Officers on Duty in Washington 
Maj . Gen. Benjamin D. Foulois ...... ........ ......... .... .... Chief of the Air Corp• 
Brig. Gen. Oscar Westover .......................... Assist ant Chief o.f the Air Corps 

Lieut. Colonels-J. E. Chaney, J. E. Fickel. (). I. ]ol\e• (MC), J. D. Reardan, ]. H. 
Rudo!J>b, W. R. Weavtt. 

Majors- C. L. Beaven (MC), J. B. !?rooks, C. W. Howard, R. P. Cousins, W. H . Crom, 
A. N. Duncan, W. H. Frank, DavenPOrt Johnson, A. N. Krogstad, E. B. Lyon, 
C. W. RusseU, Carl Spatz, W. F . Volandt . 

Captains- W. H. Brooldey, H. L. Clark C. M. Cumminp, I saiah Dav~s. M. G. Esta· 
brook, Jr., E. E. H ildreth, H . W. Holden, E. J. Hou~, R G.. l:lovt.._ G. C. Kenuey, 
T. ~· I{oenig, C. Y"· Connell, G. C. 1\.~cDonald, C. M. Savage, M: 1•. Schneider. D. 
S . Seaton, o. G.. rrunk~ .A. W. Muru:>e r. 

!.ieutenants.-M. E. Gross, h. A. Halverson, W. B. Hough, F. von H. Kimble, T. M. 
Lowe, Pard<ie Martin, S. P. Mills, R. L. Owen~. 0. K. Robbins, F. H. Vander· 
werker. · 

Air Corps Posts 
AuoH, Owo-(Chief of the Air Cai'Jl.S) Balloon Production and Inspection. Procure· 

ment Section. Dist rict Office. P. 0. Coodyear Tire & Rubber Co., Aleron, Ohio. 
AuaooK FJELD-(P. C. Dept.) P. 0. Quar.ry Heights, ·canal Zone. 44th Ohs. Sq. 
BAUIDALE FJELD-(Fourth Corps Area) P; 0. ' s hreveport, La. Air CortlS Detachment. 
BENNING, Fr., GA.- Fiiabt E, -16th Ob!o. Sq. · · 
BIGGS Fn:Lo--(Eiahtb Corps Area) P. 0. 11t. Bliss, .Texas. lnt~rmediate . Landing Field. 
BoLLlNC Fuu.o- (Chie{ of the Air Corps) P. 0. Anacostia, D. C. Air Corps Detach. 

Flying F ield. 
llosroM AlllPORT--(First Corps .Area) P. 0. Boston, Mass. Air Corps Detach. Inter· 

mediate Landing Field. Reserve Flying. Reserve ,o\ irdrome. 
13owWAN FtELJ>-(Fifth Corps .Area) P. 0. Jeffersontown • .Ky. Intermediate Landing 

Field. Reserve .Airdrome. 
BRAGG, FT.- (Fourth Corpa .Area) P. 0. t1t. :Cragg, N. C. 2nd Balloon Co. Flight C, 

16th Obs. Sq. 
BusTOL, PA.-(Chief of the Ai.r Corps) P . 0. Bristol, Pa. Air Corps Representative Key­

stone Aircraft. Corp. 
BROOKS Fu:U>-(Eighth Corps Area) P . 0. s~n Antonio, Texas. 12th Obs. Gp. Ilq. 12th, 

22d, 88th Obs. Sqs. ht Photo Section. 62d Service Sq. Border P~trol Station. 
Airdrome. Intermediate Landing 11ield. . 

BuFFALO, N. Y.-(Chief of the Air Corps) P, 0. 65 Franklin St .. Euffalo, N. Y. Pro­
'curement .P.lanning Representative. Air Corps Representative. Curtiss Aeroplane & 
Motor Corp. Air Corps Procurement District. 

BuRGESS Fuu.D--(Chief of the Air Corps) P. 0. Uniontown, Pa. Intermediate Landin& Field, 
CANDLU FtEI.D--(Fourth Corps Area) P. 0. Atlanta, Ga. ReMrve Airdrome. 
CllAHOT£ FtttD--(Chief of the Air Corps) P . 0. Rantoul. Ill. Technical School. 

School Troops. · · 
CH APMAN F't£LD--(Fout·th Corps Area) P . 0. ~Hami, Fla. Temporary . Machine G.un & 

Eombing Range. 
ClftcAGO, lLL.-(Chief of the Air ·corps) P. ·o. ' 1&19 W. ·Peultine Road. MuniciPill 

( 
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kirport. Reserve , Airdr'Om~. P.r.oc.urement. Pl~nn~ng Representative. Air Gorps 
' Proi:urement Diatriet at 59 East Van Buren: · ·· 

CLAIIK Ftun--{P. Dept.} P, 0. ·Camp Stotseriburg, P. l. 3d Pilrsuit Sq. 
CLAli.K, FT.-(Eighth Corps Area} P. 0. B'racketville, Texas. Airdrome. Intermediate 

Landing Field, 
Ca:tsSY" F.I&i.p--(Nint!:t Corps Area) P. 0. Presidio of San Francisco, Calif. 91at Obs. 
· Sq. i Sth Plioto Section. . · 

Caocnu, FT.-(Eigbth Corps At·ea) P. 0. Galvesl<>tl, Texas·. 3d Attack Wing Hq. 
Fl<i .. 3d Attack Gp. 8th, i3th, 90th A~tac_k Sq~. 60th Service Sq. · . . 

CaooK, FT.-(Seventli Corps Area) P. 0. l•t. Crook, ·Nebr. Corps Area Hq. Fhght. 
Intermediate Landing Field. Reaerve F!Yi'I-J!:· 

Da<TJtoti, 'Mtcii .-(Ciiief of · the· Air Corps) P. 0. 802 Farwell Bldg., 'Qetroit, Mich. Pro· 
curement Planning· Representative. Air Corps Procu.hment District. 

lllooo FIEI;P'-(Eigb(b Corps Area) .P. 0, Ft. Sam Houst~n. Texas. Airdrome. 
DouousiAatzONA-(Eightb .Corps Area} P. 0 .' Douglas, Ai-i.zona. Airdrome. lntennedi" 

ate anding .Fiell'l .. 
DavDBN, T.r;ic..:s-{~igh~b (:orps Area) . ·P. 0. Dryden, Texas. Border Patrol Station • 

. Airdrome.. Intermediate. Landing;. l!'ield. 
DuNCAN FtELD-(Chi~f of the. Air Corps) P. 0. San AntO'nio, Texas. Supply and Repair 

Depot. · 
'EDGEWQoo AaSENA!.-P. 0. Edgewood, Md. Air '!=orps D.etachment. 
FAIRFIELD Atit D>:I'OT-{Chief of the Air Corps') P. 0. Patterson Field, Fairfield, Ohio: 

· ·supp_ly and Repair Oepot: 
FaAN'C£ Fnr.r;o-{P.. C: Dept' ) P. 0. France' Fiddt. Canal Zone.. 6th Comi>C)Site Gp. Hq • . 7~11 

· O'bt. Sq. 12th Photo Section. 63d Service .;:,q. 24th, 7.8th Pursuit Sqs. 25th · Bo.mb. 
~· Alli'ial Coast Defllnse. Panama Air Dt.l>ot. . 

GARDEN CITv-(Chid of .the Air CO'ri>s) ·p; 0. LOn:g Island, N. Y. Air Corps· Representa· 
tive ·curtiss Aerop~ano;;, & Motor Corp. • . 

.HAXIl.TON FIELI>--"{Nmth Cor.ps Area) P. 0. San ~a:~ael, Cahf. 70th Serv•ce. Sq. 
HATBOx FtELD-(Eigbth Corps. Area) P. 0. Mu!llcogee; Okla. Intermediate. Landing Ji'ield. 

Reserve Airdrome. · . 
H£N.SLiw Ftu.o--{Eighth Corps Area) P. 0. Grand Prairi·e. Texas. Intermediate Land· 

ing Field. ReS«ve Airdrome. · 
HousTON, .F'r. "5Av:-(Eigbth <;orps .Area:) P. 0. Ft. S.;un Houston, Texas; Airway Con· 

trol Officer. Air Corps Det'ach. 8th Cory& Area. · 
KELLY FuL.o--(Chief of ot-,the :Air Corps) P • . 0 . Kelly Fietd. Texas. AdvanC'ed Flying. 

· Scljpol. . 39th, 40tb~ 4ht, 4Zd, 4Jd School Sqs. 68th Service Sq. 22d Photo -Section. 
Flymg Cadet Detaca. · 

LXNGJ."Y Fts'LD (Third 'Corpo Area) P . . 0 . . Hampton, V". Hq. 2d Bomb. Wing, '19th 
Airship Co. Hq.' 2d._ Bomb. Gp. 20th. 4~th, 96th Bomb. S~s. l ·st lloinb. B'rigade 
S,Stb, 59th. Servic~: Sqs. Zd Photo Secfion._ . l•'lying J:o'ield, Flight A, 16th 'Qbs, S(J. 
8th Puuu1t Gp. Hq. . ·33d, 35th, 3~th Pursuit ' Sqs. 

LEAVEN,WoRTH, ET.-P. 0. l<'t. Leavenworth, Kan,sas. Air Cor-ps Detach. Intermediate 
Landing Field. 

LEWIS, F't., WASH.-{Ninth Corps Area) P. 0. Ft. I.ewis, Wash., A. C. Deta.ch. 
LONG Bi:.Ac,R, CALII',-{Fottrierly Cfove.r FieldJ Municipal AirpPrt. Reserve Airdrome. 
LOGAN Fnr;o-(Third . Corps Area) P. 0. Dundalk, Md. Interme-diate Landing. Field. 

' F.Jyiag Field for '104th Obs. Sq.; Md. National Guard. · 
LoaosauJio.:-(Eighth Corps Area)' P. 0. l.orllsb.luth N. M. Airdrom,;. lntermeiti&,te 

Banding Fi~ld. · · 
Lu*E FIELP'-(H. Dept.) P. 0. Honolulu, T. H. Hq. 5th .Composite Gp. 4th, 50th .OJ)s. 

Sqs. 23d1 72d BOmb. Sqs. 6S!h ServiC'e Sq. 11th Photo Section. · Aerial Coast De· 
fense. A1r Depot. · 

{,uN'Ji:F.N Atitl!'ORT--(Fiftli Corps Area) P. 0. Cincinnati, Ohio. (Station ~C)). Air· 
drome.. Intermediate Landing· Field: Rese.rve Airdr.ome. . ' 

Mcb'ri>sH, FT.-(Eightb Corps Area) P . . 0. Ft. M~lntosh, Texas. Intermediate Land· 
ing Field. . 

MucH FiiLo-(l'rinth ~orps Area) P. 0 , ·Riverside, Calif. . 1st Bomb. Wing flq • . 7th 
.Bomb. G_p. Flq. 9th,, -lltq, 3ht Bomli, . Sq$. 17th Pur.su•t Gp. Hq. 34th, 13d, .95th 
Pursuit-' Sqs. 64th, 70th Service Sqs. :23d Photo Section. . , · , 

~ARSRAr..t. FrllL~(Sev.entb. -Corps Area) P. 0. Ft.- RileY., Kans. Flight D; 16th Obs .. -Sq. 
MATHER F.nLD--(Nintb. ·Corps Ar.ea.} P. 0 . .Mills, Calif. 20th Pursuit Gp. Hg. 55th, 
· 77th Pursuit Sq_s. 80th Setvice "Sq. . · · ' · · · 

M:AXWELL- FIELD--(C!tief of' th~ Air C-orps) P. (). MpQtgomery, Ala. 4th Photo Section. 
Hq. TactiCal School. 51st, 54t.h School Sqs. 

MIDDLE-TOWN Ant DEPOT-(Chie£ of tl'ie ~ir ·Corps) P. 0. M·iddletown, P.a. Repair .& 
Supp\)'_ Depot. Flying Field. · 

MITCHEL' Fn!Lt>-(Second Corys .. Area) 1'. o .. Mitchel Field, L. r .. N. Y . . Hq. 9th Obs. 
Gp. 1st. St-bt.99tb Obs; Sqs. Sib, 14th Photo Sections. 6l~t Service Sq. !'9th· Com· 
posite Wing nq. · · 

NEw Yoai<;-(Cili~f of th~ Air Corps) P. 0 .. 39. Whitehall St., New Yo~k, N. Y. District 
Office Procurement Sectiotl (M;ate-~ial Division) Procurement Planning Representative . 
. Air COrps Pr6cureme.ilt D.is_trict. 

NICHOLS .FtnD-('P. Dept.) · P. ·o. :Mari<:aban, Rizal. P. I. Flq. 4th Composite Gp. 6.6th 
Servic~ Sq. 6th Photp ·Section. 28th )l.omb. Sq. 2d OtiS. S,q. Philippine Air Depot. 

QFPOT'r FIELI>-(Sevenfh Corps• Area) P. 0. J;t. Crook, N~br. Carps Area Hq. FliJht 
· Intermediate Landiug Fi~l<l. Reserve l•'fying. · · 
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PATTI!IlSO!f FrELD-{Chlef of the Air Corps) P. 0. Fairfidd, Ohio, Faimeld Air Depot. 
Supply &: Repair. 

Puaso!f Fu:t.o- (Ninth Corps Area) P. 0. Vancouver, Wash. Intermediate Landing 
Field Reserve Airdrome. 

PB:tLLtl'S Frno--P. 0. Aberdeen Proving Ground, Md. Air Corps Detach. 
PITTSBURGH :A.ruoaT-(Third Corps Area) R. D. No. 2, Sharpsburg, Pa. Airport. In· 

termediate Landing Field. Reserve Airdrome. 
Pon Fi·Et.D--(Fourth Corps Area) P. 0. Ft. Fragg, N. C. !:"lying Field. See Ft. Bragg 

for troops. . 
PoRT COLUlUI1S:-(Fifth Corps Area) P. 0. Columbus, Ohio. Air Corps Detach. Inter· 

mediate Landing Field. Re~e,rve Airdrome. 
PosT Ft!!Lo--P. 0. Ft. Sill, Okla. Flight E, 16th Ohs. Sq. 1st Balloon Co. Flying Field. 
RANDOLPH FrEt.D--(Chief of the Air Corps) P. 0. Randolph Field, Texas. Pramary Fly.· 

ing School. Hq. A. C. Training Center. Hq,_ & Hq. Sq. 46th, 47th, 52d & S3d SchoOl 
Sgs. 67th Service Sq. 20th Photo Section. Flying Cadet Detach. School of Aviation· 
Medicine. 

RtCB:AIDS Frst.D-- (Seventh Corps Area) P . 0. Kansas City, Mo. Intermed.iate Landing 
Field. Reserve Airdrome. (Part of Kansas City Municipal Airport .) 

RocKWEU. FJU.o--(Chief of the Air Corps) P. 0. Rockwell Field, Cor onado, Calif. 
Supply & Repair Depot. Flyinr Field. 19th Bomb. Gp. Hq. 30th, 32d Bomb. Sqs. 
76th Service Sq. ' 

Roas FtJn.D--(Ninth Corps Area) P. 0. Arcadia, C4if. Detach 9Ist Obs. Sq. Inter· 
mediate Landing Field. 

Rvsnt.t., Fr. D. A.-(Eighth Corps Area) P. 0. Marfa, Texas. Airdrome. Intermediate 
Landing Field. 

SALT LAx£ Ctrv-Municipal Airport. P. 0. Salt Lake City, Utah. (Formerly Wood· 
ward Field.) Reserve Airdrome. 

SAN AHTO!fro Ara DsPor-(Chief of the Air Corps) P. 0. Duncan Field, T exas. Supply 
& Repair Depot.. · 

SA!f FJtAwcrsco-(Cbief of the Air Corps) P. 0. Room 624, Exchanre J31ock, 369 Pille 
St., San Francisco, Calif. Procurement Planning Representative. Air Corps Pro· 
curement District. · 

SANTA MoNtCA-(Chief of the Air Corps) P. 0. 3000 Ocean Park Blvd., Santa Monica, 
Calif. District Procurement Office. Production Manager, Air Corps Representativ~. 
Douglas Aircraft Co. · 

ScHOU FtELD--(Fiftb Corpr Area) P. 0. Ft. Benjamin Harrison, Ind. Intermediate 
Landing Field. Reserve Airdrome. 

Scon Fru.o--{Chief of the Air Corps) P . 0. Scott Field, Belleville, Ill. 9th Airship Co. 
21st Airship Gp. Hq. SthJ. 21~ Photo Sections. 15th Ohs. Sq. 24th Airship Service 
Co. Balloon & Airship ::.cbool. Air Depot. Flying Field. 

Sunu-(Chief of the Air Corps) P. 0. c/o B~ing Airplane Co .. Georgetown Station, 
. Seattle, Wash. District Procurement Office. Air Corps Representative, Boeing Air· 

plane Co. Municipal Airport. Reserve Airdrome/ 
SELFRIDGE FIBLD-(Sixth Corps Area) P. 0. Mt. aemens, Mich. Hq. 1st Pursuit Gp. 

17th, 27th,. 94th Pursuit Sqs. 57th Service Sq. ·Flying Field. 
SHAnn, FT.-(H. Dept.) P. 0. Address, Ft; Shafter, 'T. H. 18th Composite Wing Hq, 
StU!IIIDAlf, FT.-(Sixth Corps Area) P • . 6. Ft. Sheridan, 111. Corps Area Rq. Flight 

Intermedhite Landing Field. 
TucsoN-(Eighth Corps Area) P. 0. Tucson, Arizona. Aia·drome. Intermediate Land, 

ing Field. 
U. S. M. A., W:~osT POINT, N. Y. A. C. Detachment. 
WHEELER FrELo--(H. Dept.) P. 0. Schofield Barracl,s, Honolulu, T. H. F18

1
.dth.,Pursuit Gp. 

6th, 19th Pursuit Sqs. .26th Attack Sq. 7Stb Service Sq. ,Flying u. 

WatGilT FtE1.o-(Chief of the Ai.r Corps) P . 0. Dayton, Ohio. Material Division. ED· 
gineering SchooL Experimental Engmeering Section. Procurement Planating Repre· 
sentati-. ~pair & Maintenance Section. Indnstrial War Plans. Field SerVice 
Section. Procurement Section. A. C. Procurement District. 

Corps Area and Department , Air Officers 
First Corps Area 
Second Corps Area 
Third Corps Area 

Fourth Corps Area 

Fifth· Corps Area 
Sixth Corps Area 
Seventh Corps •Area 
.Eighth Corps Area 
. Ninth . Corps Area 
The PhilipP.ine Oepartm.:nt 
The Hawatian Oejlarlment 
The Pa~~ama Canal Department 

Army Base, Boston 9, Mass. 
Governors Ialand, N. Y. 
United States Post Office &: Court House, 

Baltimore, Md. 
Hq, Ft. McPherson, Ga. Mail Address: 

Oakland City Sta.., Atlanta, Ga. 
Ft. Ha1es Columbus, Ohio 
1819 W. P-ershing Road, Chicago, lll. 
Baird Bldg., Omaha, Nebr. 
Ft., Sam llouston, San Antonio, Texas 
Presidio of San FranciiCO, Calif . 
Manit~ P. L 
Ft. Shafter, T. H. 
Qua.rry Heights, C. Z. 



AERONAUTICAL DIRECTORY 457 

O.r1o"i6•d Res•"'' Awdrom•s o•d Stotkms (or R•#nl• Flyi•g.-Boston Airport. llow· 
man Field, Candler Field1 Hatbox Field, H ensley F ield, Kansas Citr Airport, Lunken 
Airport, Pearson F:ield.t P1ttaburgh ,Airport, Port . C01umbu~ Schoen F1eld. Alao munici­
pal airports;-Chicago, lit.; Long Beach, Calif.; Salt Lake ~ity, Utah; Seattle, Wash. 

N ol.: Reserve Byinl{ also conducted at Air Corpa Stations at which one or }tlore Air 
Corps units are opeutmg. 

Air D8l>ots.-Fairfield, Hawaii, Middletown, Panama,, Philippines, Rockwell, San An· 
tonio, Scott Field. 

S!>•ciol S•rvic• Schools.-Advanced Flying School, Kelly Field, Texas: Primary Flying 
School, Randolph Field, Texas; Tactical School, Maxwell Field, Montaomery, Ala.; 
Technical School, Chanute Field, Rantoul, Ill.; Ensineering School, Wright 1-'ield, Dayton, 
Ohio; School of Aviation Medicine, Randolph Field, Texas; Balloon &: Airship School, 
Belleville, Dl. 

. Air Corps National Guard Unita 
Organualio" 

IOlat Obs. Sq.&: Pboto. Sec., Mass. 
I 02nd Obs. SQ. & Photo Sec.. N. Y. 
103rd Obs. Sq .............. Penn. 

104th Obs .. Sq. & Photo Sec., Md. 
IOSth Obs. Sq. a, Photo Sec •• Tenn. 
106th Obs. Sq. & Photo Sec., Ala. 

P. 0. Addreu 
Nat. Guard, Boston Airport, Boston, Man. 
Nat. Guard, Miller Field, Staten Island, N. Y. 
Nat. Guard. The Armory, Philadelphia Airport, 

Paschall Post Office, Philadelphia, Pa. 
Nat. Guard, Loaan l~ield, .Baltimore, Md. 
Nat Guard. Sky H arbor Airport, Nashville, Tenn. 
Nat. Guard, Roberta Field, P. 0 . Box No. 570, Birm­

ingham, Ala. 
107tb Obs. Sq. & Photo Sec., Mich. Nat. Guard, Wayne Co. Airport, Route No. I, Romu· 

108th Obs. SQ. • . • • • • . . • . . . Ill. Nat. Guard, 
109th Oba. Sq. & Photo Sec., Minn. Nat. Guard, 
llOth Oba. Sq. & Photo Sec .. Mo. Nat. Guard. 

Ius, Mich. . 
Municipal Airport, Chicago, Ill. 
Municipal AirPQt"t, St. Paul, Minn. 
Lambert-St. Louis Municipal Airport; 

llltb Obs. Sq. & Photo Sec .. Tex. 
112tb Obs. Sq. . .. .. . . .. . . . Ohio 
!13th Obs. Sq. & Photo Sec., Ind. 
IISth Obs. Sq. & Photo Sec .. Cal. 
116th Obs. Sq. & PbGto Sec., Wash. 
118tb Obs. Sq. & Photo Sec .• Conn. 
ll9th Obs. Sq. & Photo Sec .• N. ]. 
! 20th Obs. Sq. & Photo Sec., Colo. 
154 Obs. Sq ............... Ark. 

Nat. Guard. 
Nat. Guard. 
Nat. Guard. 
Nat. Guard. 
NaL Guard. 
Nat. Guard, 
Nat. Guard. 
Nat. Guard, 
Nat. Guard, 

Robertson, Mo. 
Route 1, Box No. 6SS, Houaton. Texas 
Cleveland Airport, Cleveland, Ohio 
RR 3. Box No. 28, Indianapolis. Ind. 
Los Angeles Airport, Griffidi Parle, Cat 
Felt1 Field, Parkwater, Wash. 
P. 0. Box No. 9.3_1,. Hartford. Conn. 
Newark Airport, 1'1ewark, N. ]. 
Lowry Field, Denver Colo. 
Little Rock Airport, Little Rock. Ark. 

Air Corps Procurement Districts 
Buffalo, N. Y. 
Chicago, Ill. 
Oeveland, Ohio 
~troit, Mich. 
New York, N. Y. 
San Francisco, Calif. 

65 Franklin St. 
919 New Post Office 
Wriglit Field, Dayton, 
802 Farwell Bldg. 
39 Whitehall SL 
369 Pine St. 

Ohio 

Materiel Division 
Wright Field, Dayton. Ohio 

Brig. Gen. Her_try C. Pratt, Chief of the Division 

Actina Executive and Commanding Officer •.•.•.•...••• , • Lt. Coi. Robert Goolrick 
Aasi1tant Executive .................................... Capt. Aaron E. Jones 
Adjutant .•••••••••.•..•••••........ .. •••...........•. Capt. Dudley B. Howard 
Supply Officer .......................... , ............. Capt. Fred S. Borum 
Acting Chief, Enginettins Section ..•...•.•.....•..•.•• Capt. A. ] . Lyon 
Cbief, Procurement Section , ••. . , •.••.•••••.•... .. •..•. Major Harold A. Strouse 
Chief, Field Service Section ..••.•.. , •••.••.•• •. .. ....•. Major Hugh J, Knerr 
Chief, Industrial War Plans Section .................... Capt. R. B. Houah, Jr. 
Finance Officer ............................... . ....... ·Capt. Louis H. Price 
Aut. Commandant A. C. Enaineering School •••...•..••• Capt. F. M. Hopkint, Jr. 
Quartermaster •. ·, .................. . ..... .. , . •. . . . , .. , Captain S. W. Mcilwain 
Signal Officer ........... ....... .......... ............ . Captain Tom C. Rives 
Engineer Corps Rep~ntative .•..• • ... ..••••• ... , ...••. Captain Bruce C. Hill 
Ordinance Corps Representative ..•••. . . • • , ••.•.•.• , ... . Major ]. L. Hatcher 
Navy Representative •.•••..••.....••.••.••.•....••.... Lieut. · Comdr. R. P. McConnel 
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BUREAU OF AERONAUTICS1 U. S. NAVY 
Chief of Bureau ...................................... Rear Admiral Ernest J, Kiil'g 
Assistant Gnief of Bureau •• : . . .••••• : •.••••....•••• .. •• Capt. ~rthur B. Cook 
Aide to the Chief •• · ........ , .......................... l:ieut. G. H. Moffett 
Captain ........ . ... ... ........................ . ...... ... . G. P. Shamer (SCl -
Commanders ...•...•.••.•. P. N. L. ltelltnger, G. Fulton (CC), R •. R. Paunack. R. D. 

Weyerba·cher (CC). 
Lieut. Commanders , ...... J,. R · A:_ll_en (CC), I: D. Alvis_. I. J. Ballentine; M •• -~· 

Btown1ng, W. S. ))1ehl (I;C), D. B. Duncan, G •. R. Falr· 
la~b, Jr., T. C, .Lonn<J_uest1 R. D . . Mai::Cart (C~). F. M .• 
Matle, A. C. M·1les ~Cp·, . .1\, 1. Pr•ce, ]. D. Pr.tce, A. W. 
Ra<;lford, D. Royce (CC); F. B. Stump, ]. B. Sykes, 
R. E. Thomas (CEq 

Lieutenants ...••.•... . .•. R; E. ·Blick, M. E. Browder; W. H. Buracker-, R. R. ~:oe.n. 
net£., ~- A .. Draim <cq, ~· E. Farnsworth, J, W. Harris, 
] •. l:', Heath, N~ M., K~ndell, S. L. !AHaeh~, L., J, Max· 
son (CC), I. M. McOu•st~n (t}SNR)_,_ T; J. u 'f3r1en, J. B. 
Peat1;on (C<:;), p , :E. P1hl (€C), .tt. E. Regan, G . . A. 
Seitz,~., C. ·w. ·smith, H: W·. Taylor, W. G. Tomlinson. 

Lie.utetiants (Juriior Gride) .]. P. l'itzsimmons, W. D, Rowley, H. ·B" Temple. 
Marine Gorps Aviation •.•• Major.s J.: E. Davis, . R. S; Geiger. . · 

Captam& T. J; Cuahman, F. P. Mulcahy; A. C. Read, 
. Lieut!!riants 11. ~; Becket, W. C. I.A:mly. 

U • .S. Army Liaison Officer . • Captain w; H. Brookley. 

Naval Air Stations 
Nam! Commiiilllini Oilicer 

Lakebu~st, ~· J, .. · ..... ....... ................. Lt. Comdr. J, .L .. Keilwo;>rthy, ]!) • . 
Anacostta, D. C. • ......... . ..................... L~. Comdr. W. K. Harr11l, (actina:) 
N.orfo~, V:a .. ··.• ........... ................. , ..... .. Capt .. A. w·. Fitc.b · 
San .D1e~!'J Cahf .......... · .............. , ......... Comdt'. ]. H. Hoover 
Seattle, W.asb. . .................................. Lt. Comdr.- G. ·D. Price 
Pensaco!"-• F1a. .. ... , ....... ... ................... C,apt, F. R. McCrary 
Pearl Harbo1·; T. H, .••••.•..•..•......••...•...•••. Comdr. E. W. Tod 
CQco Solo; C. Z. .. .............................. Comdr. R. P. MoH~n 
Sunnyvale~ Calif. . •..••. . •..••••• ,'; •••. :. . • • . • • . ¢apt. H. E. Shoemaker 

Marine Corps Flying Fic.lda 
9uanti~o, Va ........................ , ................. I.ie!lt. C.ol. Ross E. Rol\'ell 
San V•ego, Cahf ......... , . , ..................... , .MaJ. L. M. Bourne 
l'ort. au · Prince, Haiti ....... , ........ , .......... M:aj : J. T. Moore 

Carrier Divisions 
Commander ••. · .••..•...••.••..• '" ................ Rear ·Admiral John Halligan 

(Aircraft 2attle l~orcoe and Airdaft U. S .. Fleet) 
Chief of Staff ........ , ......................... Capt. E. D. McWhorter 

U. S. S. Lexington-Commanding Officer ' •.•..... Capt. C, A. Blakely 
U. S. S. Saratoga-Commanding O'ffieer . .•...•.. Capt, R. F. Zogbaum 
U. S. S. Lan'gley-Commanding O'flic'er ••••.•••.• 'Cal>t. W. G. Child 

Airships 
U. S. S. M~con-01mmanding Otlker .....•.•.•••. Coin·mander Alger H. Dresel 

Naval Aircraft Factory 
Philadelphia, Pa.-Manager •.••.•..•.••.•••..•. . • . . Commander S: M. Kraus 

Special Aviation Duty 
Aide to Comm.ander·in-Chit:f, U. S. Fleet •• . .•••.•• Lieut. Comdr. A. C. McFall. 
Aide to Commande.r·in-Chief, Ba(t)e Foi·ce ..... ..... . . Lieut. CQmdr. M. F. Schoeffel 
Aide to Commander-in-Chief, Seouting Force ....••• T..ieut. Comdr. S. P. Ginder 
Officer l!f 'Na.v\11 Operations ... -...... , . : .. .... .' .... Comdr. A. E. Montgomery' 
Officer of Fle.:t Training .•..... . •.••. . .•...•..... Lieut. Comdr. Gail' Morgan 
Naval Examiiljng B9.ar'd t • . ...•.••.....•...•...•.•. I.;ieut. Comdr, .. R, . Irvine 
Board of Jnspe~tion and Surv.ey ....•....•.•.. .. •• <Lieut. Comdr. J, J , Clark 
nu·reau· of Navigation ........................ .... Comdr. H. c. Wick. 

· Lieut. Comdr: ·V ;: H. Ragsdale 
. Lieut. C. R •. ·Brown. 

Bureau of Ordnan:ce ......... .. .................... Lieut. Comdl'. F. ·P. Sherman 
Bureau of Engineering ....... ., .. : . ........ . ... .". Lieut. c·. H. 'DeBaun . 
Hydrographic Office : . ............. . ............... Li.eut. :.J. F. Gillon 

· Lieut. <J.:g, ) I. E. HC?bbs 
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DEPARTMENT OF COMMERCE 
Aeronautics Branch 

WaihiDgton, D. C. 

Secretary of Commerce .... . ......... .. . .. . ..... . . ...... .Daniel C. Roper 
A~st. Secretary of Co~merce in charge of transportation •.... Ewin~~; Y. Mi,tchd l 
D.rector o£ ~eronaut>cs .............. · ................... Eu~~;ene L. Vulal 
Assistant to the Director ................................ Luther Harris 
Administrative Section, Chief •.....•. . .• .....•.. •...... .. S. W. Crosthwait 
Aeronautic Information Section, Chief ...•.............•.•. Frederick R. N~ely 

Chief, Editorial Section . .......•.•.•••.•••........•.. George Gardner 
Chief, Airway Bulletin Sec.tion ....................... Tohn Groves 
Librarian, Aeronautic• Reference Library •.••.•....••. Olive Morrow 
Chief, Statistics and Distribution Section •.••••.•••.••• E. R. Strong 

Air Navigation Division 
Rex Martin, Assistant Director in Charge 

Chief Airways Engineer ................................ Charles J. Stanton 
Chief, Cost Accounting Section . .•............. ..... ... • . .r. A. Mount 
Chief, Patrot Section .................................. . W. T . Millu 
Chief, Devdop=nt Section ...... ... ..................... W. E. Jackson 
Chief, Communications Section . ... .... ...•.......••.• .. • Eugene Sibley 
Chief, Engineering Section ...... ........ ................ H. A. H oole 
Chief, Construction Section ............. . . ........ ....... G. E. Stratton 
Airw;•ys Mappin~; Section (Coast and ~odetic Survey) 

Chief, D1viSion of Charts ..................... , .. ... E. H . Pal(enhart 
Chief. Airways Mapping Section •.•..•.•..•.....•.•.• Ray,mond L. Ron 

Airways District Superintendents and Headquarter•: 
No. 1 Newark, N. J, ................................ Thomas n. Bourne 
No. 2 Atlanta, Ga ............ ......... .............. I. H. Polk 
No. 3 Chicago, Ill. . ..•..•.•••.••.........•.•....••• I. D. Marshall 
No. 4 Fort Worth. Tex. . . • .•.•.••.•.•...•.•• . ...... G. C. Miller 
No. S Salt Lalce City, Utah ••••••.•.•.• ....•.•.•• .. • . W. E. Kline 
No. 6 Oakland, Calif . .............. ........... ...... Alvin 0. P reil 

Air Regulation Division 
J, Carroll Cone, Assistant Director in Char~~;e 

General Inspection Service, Chief ••..•........ •...••• .•.. Joe T. Shumate 
Airline Inspection Serv.ice, Chief · ••• . . .•.. • • ..... .•. .•.•. , R. W. Schroeder 
Manufacturong Inspection Service, Chief •.•..•..••...•••.. John H. Geisse 

Supervising Aeronautical Inspectors '!nd Headquarters 
District No. 1 Garden City, L. I., N. Y .•••. •.•.• .•.•. S. T .. Willits 
District No. 2 Loa Angeles, Calif. .. ................. l. S. Marriott 
District No. 3 Atlanta, Ga. . •....•............•••.•. Wiley R. Wri,ght 
District No. 4 Detroit, Mich. •......•.•..... ...•.• ... Howard F . Rouch 
District No. S Cbic&IQ, Ill. . ......................... G. W. Ve!it 
District No. 6 Kansas City, Mo. • ..• • .. . ... ••..• .. .. • L. 'W, Turden 
District No. 7 Dallas. Tex. . ....••...... . ....•... •... C. A. Rowe 
District No. 8 Oakland, Calif. . ...•... • ... •.......... R. D. Bedinorer 

Chief, Medical Section ........................ ... ..... Dr. R. E. Whi tehead 
Chief, Enforcement Section ......... , •.•... , .......• .•• R. S. Paulett 
Chief, Engineering Section •. ' •••..• • ••...•.• •..•. .•.• • Richard C. Ga.tley 
Chief, Registration Section ..•.•.•••.•..•.• , •••...• , ..•. R. R. Reining 
Chairman, Acc,ident Board ............................. J, W. Lankford 

POST OFFICE DEPARTMENT AIR MAIL SERVICE 
Waahincton, D. C. 

Postmaster General •. ..........••. •• .....•.....• •..• ... Tames A. Parley 
Second Assistant Po•tmuter General . •.................. Harllee Dranch 
Deputy Second Assistant Postmaster General ... ..•.•. ... T. M. Donaldson 
Supc:nntendeJit ..... ............ ............... ..... ... S. A. Cisler 
Superintendent, Air Mail Service , . ••.. , .•••. .. •. .. ...•. Charles P. Graddick 
Assistant Sup'erintendent ..... ................. . . . . . ... ] . W: Sutherin, 

R. S. Brauer, Assistant Superintendent , •.... ...•• ••• • .. Chicago, 111. 
Joseph Mentb, Assistant Superintendent ................. New York. N . Y. 
A. 0. Willoughby, Assistant Superintendent ..•.•...... .. San Francisco. Calif. 
Alva Sole, Assistant Superintendent ......•.•.......... .. Atlanta. Ga. 
]. A. Cruiclcahank, Assistant Superintendent •...•....•... Fort Worth, Tex. 

E. R. White .......................................... Divi~on of International 
Postal Ser\'iee. 
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THE AERONAUTICAL BOARD 

Navy Building, Washirlgtoit, D. C. 

Army 

Maj. Gen. B~ D, Foulois ••..•.•.•......•.•...••.....•.•..• , , .•.• Chief of the Air porps. 
Brig. Gen. Oscar Westover .... ,, ••.•..•....... · •...•... Assistant .Chief of the Air Corp& 
Major M. J, Gunner ........ . ...................... , ... War Plans Div' .. General Staff 

Navy 
Rear Admiral Ern~st J. King ..... ........ , ................ Chief, Bureau of Aeronautics· 
C:omm'ande:r P. ~. ·L. £ellinger ....•.•..••..• Chief, Planning Dfv., Bur~au of Aeronautics. 
Capt. R. F. Dillen ................................... War Plans Div., Naval Operations 

· Secr~tary, Jarvis. Butler · · 

FEDERAL RADIO COMMISSION 
Waahington, D. C. 

Commi.issioners 

Eugene 0. Sykes, Ch~irman 

Th·ad. H. Brown, Vice Chairman William p. L, Starb.uck 
James H. Hanley 

Herl:iert L. ?ettey, Secretary 
Harold A. Laf6unt 

NA:I'IONAL ADVISORY COMMITTEE FOR AERONAUTICS 

Navy Building, Washington; D. C; 

Joseph S. Ames, Ph.D.:, Chairman, Presr· State.s N'11vy. Chief, Bureau of Aero-· 
·dent, Johns ·Hopkins University, Bald· naiities, .Navy Department, Washington, 
more· Md.. D. C, . • 

David 'w'. Taylor, D.Eng., Vice Chairman:, Colonel Charles A. Lindbergh', New York 
Washington, D. C. City, 

Charles G.' Abbot, Sc.D., Secretary, Smith· William P. MacCracken, Jr., Ph.B .. ,Wa'sh-
sonian Institution. Washington, D.' C. ington, D. c:- · · 

Lyman J. Briggs, Ph.D., ·Director.. Bure.au Cha.rles F . . Marvin, M.E., Oiie'f, United 
of Standards, Washington, D. C. · States Weather Bureau, Waihlngtoa, 

Arthur B. Cook, Captain, United States D. C. 
Navy •. Asst; Chief, P.ureau of Ae«inaut· Henry C. P·ratt, Brigadier General. Vnited 
ics, . Navy Department, Washington, D. S~ates Army_._ ~hi~f •• M;lteriel Divtsjon, 
C. . Atr CorpsJ. Wrtght F:teld, DaY:(on, Qbio, 

Benjamin D.. Foulois, Major ,General. Eugene L , vidal, C.E·., Directo~ of Aer0: 
Uniied States Army,, Cliid of Air Corps, nauties, DeJlartmetit of Commerce, 
War Depa-rtment, Was.hingtori. D. C. . Washin£ton, D, C. · · 

Harry F. ··Guggenheim, · M.A., New· York Edward P .. Warner, M.S .. , 'Editor "A.;a. 
City. ti<:m.'' New York . City. 

George W. Lewis, Director of Aeronautical Qr'.,iiJe Wright, .sc.D., Dayton, Ohi.o. 
Research. Henry J, E. Reid, ·Engineer iti Charge,. 

John F. Victory, Secretary. Langley· Mem~:>rial Aeronautieal Labora .. 
Ernest J, Kirig,. Rear Admir~l, Unit.ed ~ory, Langley ·!"ield, Va. · 

John J. Ide, Teebntcal As.stslant tn Europe, Par•~· France. 

Executive Committee 

Joseph S. Ames ........ : ........... . ................................. Chairman 
D)l.vid W. Taylor ..................... . ......................... Vi<;<e Chairman. 
John F. Victory ............................ , .............. . ....... : •. Se~retar:y. 

Charles' G. Abbot Charles A. Lindbergh 
Lyman J. Briggs William P. M·acCracken, Jr. 
Arth·ur 'B. Col>k Charles .F. Marvin 
Benjamin D. Foulois Henry C. Praft 
Harry .F. Guggenheim Eugene L. Vidal 

, Ernest ]. King Edward P. Warner 
Orville Wrig;bt 
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U.S. BUREAU OF .STANDARDS 
Co.nneetieut Ave. a'nd Van Nut S.t. •. Washington, D. C. 

T.yman ]. Briggs ..•..•.....•••...........•....•......•...• ••...•.•.....• , •.• P1t.eetor 
E. ·c. Crit~enden .............•.•..•.•.....•. Assistant J?ireetor for Research and Tes~ing 

El~ctrical DivisiOn .................................. E. C. Crittend.en 
We1gbts and Measures ••••••••••.•••.••••••..•••••• F. S. ·Holbrook and H. W. Bearce 
Heat' and Power ........ . ........... "" ............ H. C. Dickinson 
Opti~~ .............................................. C •. A. Skinner 
Cfiemastry .......................................... E. W. Washburn 
.Mechanics and Sound . .......... ..................... L. J. Brigg$ 
Oiganic and Fibrous Materials ....................... W. E. Emley 
MetallurQ'v .•.•.•....•...•.•..•.• ·; •.•• ·• ............ H. S. Rawdon 
Clay and 'Silkate Products .......................... P. H. Batl\s 

U.S. COAST GUARD, WASHINGTON, D. C. 
Rear Admira.l H. G, Hamlet ............................................ Commandant 
Capt.. R. B. Adams ................................................... Enginee.r-ih·Cbief 
Commander G. R • . O'Connor ••.•.. , ...•.• ·. , .......................... Aviation Officer 
Lieut. L. M. Me,lka ............ ,;; .......................... Asst. 'to Aviation Officer 

. U,. S. FOREST SERVICE 
D·epartment of A&'i'ieulture, Washington, o: C. 

Forester and thief: F. A. Sllco:t 

NO'rthern Rocky Mountain Region ....••....•• , . ; He-adquuters.: Missoula, Mont. 
. E. W . . Kelley, Regional Foreste·r 

Rocky ,Mountain Region ....•...•..••...•.•••.•. Headquarters: DenveJ', . Colo. 
Allen S. Peek, Regiot<al. Foreste.r 

Scut&western R~gion •• ; ••.••••••••.•..••.•••••• Headquacte~s: 'AJbugu«fzue, N. ·M. 
· Frank' C. PCX~Ier •. Regj,cii1al Fomter 

IntermoUntain. Region ........................... a.udquarten.: Odge.n, Utah 
R. Il. Rutledge,- Resional Fo~st.er. 

Ca.l.ifotnia Re:gion .......•.......•...•.•...•...•. Headquarters: Sa~;~, Francisco, Cali,£. 
. S. B. Show, Regional Fon!!ster 

N:orth P.aci'fie Regiori ....•...•..•.... , .•••.•.•••• Headquarters: Portlan2: Oregon 
C. J. Buck, Regional r orester 

Eastern Region ............................. ..... Hel!dquatters: Washington, D. C. 
. . Jose.ph C. Kircher, Regional Forester 

Lake States Region ....•.•..•...•...•....•...... Headquar.t.ers; Milwaukee:, Wis. 
, F.arl· W. Tihker, Regional Forester 

Alaska Region .................................. Headquarters: Juneau, Alasli'a 
Charles H. Flory, Regional Forester 

U. S. WEATHER BUREAU 
Central Office, 24th and M Streets, N. W., Washington, D. C. 

'Charl.es F.. Marvin ........................................................... Cbie'f 
Charles C .. Clark ...................... ................. ·, ............. Assistant Chief 
·William Weber ............................... : .......................... Otief Clerk 

Aerological Division 
·wtms Ray Gregg ................................... , ......................... Chief 
Leroy T. Samuels ............................ , ............................ Assistant· 
Paul A. Miller .......... 1 •••• · ... , .................... , •••••••••••••• Field Organizer 
William C. '· Haines .. . : : ..................... : ...... In Q>arge .. Hoover Airport ·station 

Forec~st Division 

fSla~r R~· T~!:t"e~~J ':: :: : ::: :::: : : :::::: :: .':: .': .' .'::: .': .' .':: .' .' .' .': .' .' .' .' .' .'.'::.'.'.'.'A~~~~~~{ 
District Forecasting 

Charles L. Mitchell .............................................. District· Foreeasterc 
R. Hanspn Weightman ..... , ................................ ., ... Di&triet Forecaster 

Instrument Division 
Benjamin C.. Kadel ............ : •••••••• ; ................................... :Chief 
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Field Organization-District Forecasting 
Chicago .......... , ...... , .... .. ............. , ..................... Charles A.. Donne I 
De.over ................. , ................ -..... , .......... . ..... , .. Julius ·M. Sheri.e~ 
New' Orleans. .. ..................... , ....... , , ... , ............ , ....... Isaac M. Cli11e 
S;m Francioi::o ....................... ....... , .... . . . ................. Edgar H. ·Bowie 

Central Airport Stations. 
(I>orm~rly 1\fajor Contr9l Aiq>Ort S!atioqo) 

Atl.anta ............ , ........ , .••••.....•• , ••. , . , ............ ,, , , .Eugr ne M. Bartq 
Ch•cago .. , ............................................. , ............ I> red H. Week 
CleV.eland . , ................... , ....••••• , •. , • , , ........ ,. , . -~ .• Clarence ·G.: Atidru~ 
Dallas .... : .......................... . ............... , .......... , ... John :A , Riley 
Kansas. City ..... , ......................... . ..... ,. , ............... Vincent E. Jald 
Los Attgel~s (Burban)f,) ........................ , ~ .•... , , .......... GMrge M, .French 
New York (Newark) · ... • ; .......•....................•.....•. . . , .•. Homer W. BaU 
Portland, Ore. . .............. , .................. .... .................. Julius C. Smith 
Salt Lake City, ... .. ........ , .... ............. "" ............... Harr·y M. Hightman 
San Francisco (Oakland) ................... , .......... , .......... Delbert M. Little 

COnGRESSIONAL COMMITTEES 

INTERESTED IN AVIATION 
Standing Committees of the 73rd Congrtss 2nd Session 

l>uncan W. Fletcher 
Hugo L. Blade 
J. Hamiltort ·Lewis 

·Mare us .A. Coolidge 
M. M. Logan 
Robert R. · Reynolds 
Nat:han L. ·Bachman 
F. Ryan Duffy 

David I. Walsh 
Millard E. Tydings. 
Ellison D. Smith 
George . MeGill 
Richard' B; ·Ru6sell, Jr. 
Homer T. B.9ne 
H.arry F., Ryrd 
William H, Dieterich 

Parl< Trammell 
Carl Ha,.den 
George · McGill 
Jo~iab W. J;lailey 
William. J, Bulow 
James F. Byrnes 
M. M, Legan . 
Fred ·H. B,rowu 
~ohn E. Eticks~ll 

Kenneth McKella.r 
Royal S. Copeland 
Carl Hayden 
Elmer· Thomas 
J~tines F·. By~es 

SENATE 
Military Affairs. 

Morris Shep!iard (chairman) (D-Tex.) 
CD-Fla.) Elbert 0. Tho111as 
•(D-Aia•) navid A. Reed 
(J):m;) Bronson CuttiD.g 
{ 0-Mass.) Rosc:oe C. Patter~n 
(D-Ky.) Robert D. Carey 
fD-N.C.) L. G. Diekin•on 
(D-Tenn.) Warren R. Austin 
(D-Wis,) W. Warre-n Bnbour 

Naval Affairs· 

Park Trammell 
(D-1\fass,) 
(:D'M!i.) 
(D-S.C.) 
(.0-Kans.) 
(J)-Ga:J · 
(O.Wash.) 
W-Va.) 
(D.Jit;) 

(chairman) (D-Fla.) 
Vacancy 
Frediirick Hal~: 
.Te.;•e H. Metcalf 
PhilliM L. Goldsborough 
Hamilton F. Kean 
.T ame11 J. Davis 
Henry W. Keyes 
Hiram W. Johnson 

~.oat Offices and Poat Roads 

Kenneth McKellar 
(D,Fla.) 
(O·Ariz.) 
(D;Kans.) 
(D·N; C.) 
CD-S.' Dak.) 
(D·S. C.) 
C.U-Ky.) 
(D•N.H.) 
(D,Mont.) 

(chairma~t) (D-Tenn.) 
Joseph C. O'Mahoney 
Tb'onias D. Selia!! 
Lynn J. Frazier 
Felix Hebert 
Robe.rt W. L;i·F.,llette 
W. Warr~n· BarbOur 
James J. Davis 
Ernest A. Gibson 
Vacancy 

Appropriation• 

Ci!rter Glass (chairman) (D.Ya.) 
(D·Tenn.)' .Tolirt H . Baqkhead 
(,D-N. Y.) Joseph C. O'Mahoney 
(D-Ariz,) Frederick Hale 
(D·S. C.) · Heney W. Keyes 
<D-01<1~) Gerald P. Nye 

·(D-Utah) 
(R-Pa.). 
(R-N. Mex.) 
CR-Mo.) 
(R-Wyo.) 
(R-TnwaJ 
fR·Vt.) 
(R-N. J;) 

(D, ) 
CR-Me.) 
(R:·R. I.) 
C,R-Md.) 
(R-N,J,) 
'IR-Pa;) 
(R.N. H.). 

(R-Cal.) 

(D-Wyo.) 
(R-:Mi1111.) 
(R·N. D.) ' 
(R-R. I.) 

J:R-Wis.) 
fR.N.J,) 
(R·Pa.) 
(R-Vt.) 
(R ) 

<D-Ala.) 
(D·Wyo.) 
(R:Me.) 
(R-N. H.) 
(R-~ •. D.) 
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Millard E. ljdinp 
Richard B. Russell. Jr. 
Marcu• A. Coolidge 
Alva B. Adam8 
Patrick McCarran 
John H. Overton 

(D-Md.) 
(D·Ga.) 
(D-Mus.) 
(D.Co\o.) 
(D-Nev.) 
(D·La.) 

Frederick Steiwer 
Peter Norbeck 
N. J. Dickinson 
Tohn C, Townsend, Jr. 
ilobert D. Carey 
Roscoe C. Patteraon 

( R·Ore.) 
(R-S. D.) 
(R·Iowa) 
(R·T~J.) 
(R·Mo.) 
(R·Wyo.) 

Sp~<ial Senate Committee to Investigate Air Mail and Oeean Mail Contracu 

William H. Xing 
Patrick McCarran 

Hugo L. Black (chairman) (D·Aia.) 
(D·Utab) Wanen R. Austin 
(0-Nev.) Wallace H. White, Jr, 

HOUSE OF REPRESENTATIVES 

[,ester H ill 
Jamu M. Fitzpatrick 
J~ ]olmson 
Numa Jo'. Montet 
Andrew ]. May 
R Ewing . Thomason 
Willilim N. Rogers 
Thomas C. Coffin 
Chester Thompson 
Dow W. Harter 
Charles ]. Faddis 
Clarence W. Turoer 

Military Alralrs 

Jolm J. McSwain (chairman) (D·S. C.) 
(I)·Ala.) Richard M. Duncan 
(0-N. Y.) Theodore A. Peyser 
(O·Oicla.) Andrew Edmiston 
{0-La.) Paul ]. Kvale 
(l).Ky.) W. Frank James 
(0-Tex.) Harry C. Ransley 
( 0-N. H.) Edwa:rd W. Goss 
(D-Idaho) Vit1cent Carter 
(D-Ill.) Walter G. Andrews 
(D-Ohio) Theodore Christianson 
(0 -Pa.) Donald H. McLean 
( D-Tenn.) Charles A. P lumley 

Lincoln L. McCandless <D·Hawaii) 

Naval Aft'aira 

Carl Vinson 
Patrick H. Drewry (D-Va.) 
Stephen W. Gambrill (0-Md.) 

(chairman) (D-Ga.) 
John II. Durkc . 
Marion A. Zioncheck 
J..ohn M. O'Connell 
r red A. Brittan 
George P. Darrow. 
A. Piatt Andrew 
Nathan J,. Strong 
Charles D. Millard 
(oecrge Burnham 
William L. Higgins 
Ralph R. Eltse 

lohn ]. Delaney (D·N. Y.) 
Frank C. Kniffin (O·Ohio) 
Toacbim 0. Fernandez (0-La.) 
Patrick J. Boland (D-Pa.) 
Leonard W. Schuetz (D-Ill.) 
William H. Sutphin (D.N. ].) 
Jo~pb B. Shannon (D-Mo.) 
Wilham J. Sean (D -Fia.) 
John J. McGrath ( 0-Cal.) 
Colga~e W. Darden, Jr. (D-Va.) 

W. D. McFarlane 
Lincoln L. McCandless 

· (D·Tex.) 

Appropriations 

Edward T. Taylor 
Wm. B. Oliver 
Anthony J. Griffin 
John N. Sandlin 
William A. Ayres 
Ross A. Collins 
Wm. W. Hastinga 
Clarence Cannon 
Clifton A. Woodrum 
Wm. W. Arnold 
John ]. Bovlan 
Tilman B. Parks 

James 1'. Buchanan 
{D-Colo.) 
(D·Ala.) 
(D.N. Y.) 
<D·La.) 
<D·Kan.) 
(D·Miss.) 
(D·Okla.) 
CD· Mo.) 
CD·Va.) 
(D·Ill. l 
(D.N. Y.) 

(chairman) (0-Tex.) 
Michael J. Hart 
Thomas S. McMillan 
Glover H . Cary 
Beroard M. Jacobsen 
John Taber 
Robert L. Bacon 
R. B. Wigglesworth 
James H . Sinclair 

Charles L. A. Abernethy 
Louis Ludlow 

<D-Ark.) 
( D-N. C.) 
(D-Ind.) 

Clarence J. McLead 
Lloyd Thurston 
Florence P . Kahn 
John T. Buckbee 
J. Howard Swick · 
thester C. Bolton 
W. P. Lambertson 
Edward W. Goss 

Wm. ]. Granfield 
Thomas L. Blanton 
D. Lane Powers 

Milton A. Romiue 

(D-Mass.) 
(D-Tex.) 
( R·N. J.) ]. William Ditter 

P11at Oflicea and Post Roada 

James M. Mead (chairman) (D-N. Y.) 
{D·Mo.) John F . Dockweiler 

(R·Vt.) 
(R·Me,) 

CD· Mo.) 
CD·N. Y.) 
( W.Va.) 
CF-L-Minn.) 
(R·Mieh.) 
(R-Pa.) 
(R·C.onn.) 
( R-Wyo.) 
(R-N. Y.) 
(R-Minn.) 
( R-N. ] .) 
{R-Vt.) 

CD-Cal.) 
{D·Wash.) 
<O·R. 1.) 
(R· Ill.) 
(R-Pa.) 
(R-Ma.s.) 
(R-Pa.l 
(R.N. Y.) 
{R-Cal.) 
( R-Conn.) 
( R-Ca\.) 
(D-Hawaii) 

( D·Mich.) 
<D·S. C.) 
<D·Ky.) 
CD· Iowa) 
(R-N;Y.) 
(R.N. Y.l 
CR.-Mass.) 
( R·N. J.) 
CR·Mich.) 
(R-Iowa) 
(R-Cal.) 
(R-JJI. l 
(R-Pa.) 

• (R-Oh.io) 
(R-Kan.) 
( R-Conn.) 
{R-Pa.) 

(D·Cal.) 



John H. Morehead 
William F. Brunner 
H.arry L. Hai.nes 
John S. Wood 
Thomas· G. Burch 
Arthur P. 4mnedc 
Martin L. Sweeney. 
George W. Johnsoll 
Elmer E. Studley 
George B. 'Terrell 
Harry W. Musselwhite 
John C. Taylor · 
D. C. Dobbins: 
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(D·Neb . .) 
( D ·N! Y.) 
(D·Pa·.) 
(D·Ga.) 
(D·Va.) 
(D,Qiiio) 
(D-Ohio} 
<D·W. Va.) 
(D-N: Y~.) 
(D·Tex.) 
(D:Mich.·) 
<P·S. C.) 
(D-111:) ' 

Mag.nus , ]9hnson 
Clyde Kell}' 
Frank ,H. Foss 
Isaac H. D «utHch 
Oscar DePdest 
Fred A . • H!lrtley, )r .. 
Philip H. Go0dwui 
John T. Buckbee 
William· D. Th:omas . 
Lincoln L. McCandless 

Houae . Subcommittee of Military Affairs Committee 
(Inveatl~atlon into military .airc.ra.ft contracts.) 

Lister .Hill 
Numa F. Montet 
D. W. :Hartar 
Frank W. James 

Win. N. Roger~ (chairman) (D·N. H.) 
(D·A!a.Y · Edward W. Goss 
(D·U.} . Paul J, Kvale 
(D-Otiio) Charles A. Plumley 
(R·Mich.)' 

(F·L·Minn.) 
(R·Pa.) 
<R·Mass.) 
.CR·Pa.) 
('R·llL) 
(R·N. J.) 
CR·N. Y.) 
(R·IIh} 
(R·N. Y.) 
(D·Hawaii) 

(R·Conn.) 
(F·L·Minn.) 
(R·Vt.) 

DIPLQMATIC . SERVICE TO THE UNITED STATES 
The following foreign aeronautical represeiitative.s· mal' be addressed at· their r~specti've 

· embassies in Wa.shington, D. C. · 

Ar.gentina .•• •••••••• ; tieutenanr C9mmander S. J. Le)>Oraz~; Air Attacbe 
Belgium •••.• • . .•••••• .V·iacount Eric de ·spoelbercb, Air Attache 
Bulg~ria •.•.....•••••• Mr. Vladimir. s. Manololf, Secretary of I;egation 
Canada ••. .. . ...• ••••. Mr. E. D'Arc!t ~lcGreer •. Second !lecr:eiar'y 
Chil~ ..•..•. , •••• •••• , Senor Don ·carlos de Ia Barra, Commercial Secretary 
:China ...• .• . . .••• ; • .-.Mr. Yung K-wai, 'Counselor of Embassy 
'Colombia • , .•.•.••..•••. Senor Jose Saenz, Commercial Attache 
Co•ta Rica • . . ..•...•• "Senor Don Manuel Gonzalez-Zeledon, Counselor of Legat.ion 
Cuba ... • •.••.•••..•.. Ca'ptaln Enri,que A. Prieto, Milita-ry Att~che . 
·czechoslovakia ..••••••• Mr. ·otakar' Kabel:ic, First Secretary of Legation 
De.ri;,ark ..•.. ••• •• •• • Mr. Hubert de Wkhlield; Coun~e~o.r of Legat.i~;.·· 
Ecuador . .• •• .•• •..• • , Senor Don Luis Alberto Carho; First Secr~ary ·of Legation 
Egy.pt ...... · .......... Mr. Nichoias 'Khalil Bey, Charge d'Atlair.ea 
El Silvador •· •..•.•••• .'Senor Don ,Roberto D. Melendez, Charge d'Aft'aires 
France. . ....•. · ..•••••• ·.Major Norbert Champsaur, Air Attaebe 
Germany •••. • •. . .••••• Lieutenant General Friederich von Botticher, Mili~:<~ry Att;~che 
Great Britain . • .•••..• Group Captain G. R. M. ~eid, .Air Attache 
·Greece .. . .. •.... .• . . • Mr. Nichol~s G. !:.ely, Fir.st . S~·creta.ry ~f Legation 
Hu~ga·ry •.•...••.•.•• Baron Paul .. Schell, · Secre'tar_y' of Legation 
ItalY . • •.•...•. . ...••.• Lie.ut~ant Colonel' P.aolo S.b!;rnadori, .,Air .Attache· 
Japan . ............... Colonel' Y. ·Kanoto, Air Attache . 
Mexico •... . .....•. .. • Briodier <General Juan F. Azcarate Pino, Militar.y Attache 
Netherlands .... . ...... Jonkheer H. M. van der Wyck, Secretary 
Nicaragua . ........... , Senor Dr. DoQ Henri D~ Bayle, Charge d' A.ffaire8' 
Per\! • : ••. • ...•.• . .••• t.ieuteriant ~oloilel Ricardo Gusman · Marqulna, · Military At· 

.. tache 
Poland •••... '. ....••• • Mr, Janus Zoltowski , Commercial Counselor 

.41 Broad Street', N:e.w York, N, Y. 
Por.tugal ' .•. • . , .••• . •• Dr. JOa.s Antonio de B'iancbi, Minister 
Rumania ........•.••• Mr; George BOncesco, Financial Counselor 
South Africa •.•..... , Mr. Eugene Kevin ·s'catlan, Secretary of Legation 
Spain : • ••.•• •......•• Major Ramon Franko, Commercial Counselor 
Turkey •••..•....•.•.. Mr. Ibrahim Seyfullah, S~retary of Embassy 
Utuguay ••.• · •...•. . •• Mr. J. Richling, Charge d' Atlairea · 
Vene-zuela ............ Senor Claudio U'rrutia, ~ttache 
Yugosiav~a .. ,.,. ........ Capt. Go.r.dou Gordon-Smith, Attaeli.e 
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DIPLOMATIC SERVICE OF THE UNITED STATES. 

Army 

Berlin, Germany ..•• , . Lieut. Colonel J acob W. S. Wuest, U. S. A., Military At· 
tacite, Germany; Assistant Military Attache for Air, Austria, 
C:recltoslovakia, The Netherlands. 

Paris, France .•.•.•.• Colonel Frank P. Lahm, Air Coros, Military Attache, France; 
Assistant Military Atta.che for Air, Spain. 

London, England ••.... Captaill ;ohn W. Monahan, Air Corps, Assistant Military 
Attach for Air, Great Britain and Irish Free State. 

Rome, Italy ....••••.• Captain Francis M. Brady, Air Corps, Assistant Military At­
tache for Air, Itall' and Greece. 

Moscow, Ruasia •• . .•• ht Lieut. Thomas D. White,~. Air Corps, Aaaistant Military 
Attache for Air, U. S. S. K. 

Navy 

London, England • •. .. Captain A. L. l!ristol, U. S. N. Naval Attacll<!. 
Rome, Italy .......... Lieut. Comdr. F. W. Pennoyer, U. S. N. Assistant Naval 

Attache. 
Paris, France •• , ... .• LicuL Comdr. B. H. Wyatt, U. S. N., Paris, Berlin, The 

Hague; Assistant Nav:~ol Attache, London, England. 

DOMESTIC AIR MAIL CONTRACTS, JAN. 1, 1934 

DATE OF AWARDS AND OTHER INFORMATION 

A.M. 1-Boston to New York, 
Awarded Oct. 7, 1925-To Colonial Air Lines, Inc. 
May 5, 1930-Contract surrendered and exchanged for route certificate. 
July 1, 1932-5ublet to American Airways, Inc. 

A. M. 2-Chlcago to St. Louis .. 
Awarded Oct. 7, 1925- To Robertson Aircraft Corp. 
May S, 1930-{;ontraet surrendered and exchanged for route certificate. 
!\by 1, 1931- Sublet to American Airways, Inc. 

A. M. 20-Aibany to Oeveland. 
Awarded July 27, 1927-To Colonial Western Airways, Inc. 
Nov. 1, 1930- Cont.ract surrendered and exchanged for route certificate. 
May 15, 1931- Sublet to American Airways, Inc, 

A. M. 21-Dallas to Galveston. 
Awarded August 17, 1927-To Seth W. Earwise. 
Feb. 6, 1'928- Sublet to Texas Air Transport, Inc . . . 
Dee. 1, 1930- Contract surrendered and exchanged for route certificate. 
July 1, 1932-Sublet to American Airways, Inc. 

A. M. 22-DaUas to Laredo. 
Awarded August 17,. 1927-To Seth W. Barwise. 
Feb. 6, 1928- Sublet to Texas Air Transport, Inc. 
Dee. 1, 1930- Contract surrendered and exchanged for route certificate. 
July 1, 1932- Sublet to American Airways, I nc. 

A. M. 23-Atlanta to New Orleans. 
Awarded August 19, 1927-To St. Tammany Gulf Coast Airways, Inc. 
Sept. 23, 1929-Name changed to Gulf .coast Airways, Inc. 
Dee. 1, 1930-Contract surrendered and exchanged for route certificate. 
Oct. 1, 1931-Sublet to American Airwayt, Inc. 

A. M. 24-Chicago to Cincinnati. 
Awarded Nov. 17, 1927-To Embry Riddle Co. 

A.M. 

Dee. 1, 1930-Contraet surrendered and e"Xchanged for route certificate. 
M.ay 1, 1932-5ublet to American Airways, Inc. 

27-Bay City, Michigan to Chicago. 
Awarded May S 1928-To Thompson Aeronautical Corp. 
Aug, 1, 1930- Contract surrendered and exchanged for route certificate. 
Jan. 1, 1931- Sublet to Tranaamerican Air Lines Corp. 
Apr. 1, 1933-Sublet to AmericaA Airways, lac. 



A.M. 

A: M. 

A.M. 

A. :t.I. 

A, M. 
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29-New ·· Orkans,. La. to Laredo, Tex. , 
Awarded July 13. 1928---,To St. Tammany G.ulf Coast Airways, Inc. 
Sepi. 23, . 19~9-Naine of con'tractor changed to Gulf Coast Airw.ay,s. 
Apr. 1, 19~1-Contract surrendered "and exchanged for. route certificate. 
~t. 1, 1.931-Suble,t to APlcrican Airways, 1ne. 

3.Q-aiicago to Atlanta. 
Awarded A\!g. 9, 1928-T.o ll)teorst,ate Air Liries, Inc. 
Dee. l, 1.930-Gontract aurrendered and exchanged for route ceo1ificate. 
May 15, 19,31--:S.ublef to American ~·irways, Inc .• 

3;!-Ai.lanta to Los Angeles. 
Award~d Sept. 16, 1930-To Robertson · Aircraft Corp. 
Oet. 15, 1930-Sublet''to Southern Ai• Fa•t Expr~s. Inc. 

Nain~ o~ Sub·.contracto'r· chariged to Southern Transcontinenial ·Airways; · 
. Inc. J;~n: 8,. 193'1, 

July 1, 1931-Sublei to Amed~an Airways, Inc .. 
Feb. 10.', 1933-Con!ract ~urrendered and exchanged for route certificate. 

1'9.-New York to Atlanta .. 
Awarded Feb.', 28. · i927-'fo Pitcairn Aviation Corp. 
Jan. 18, 193!)-Name ·of contn\ctor changed to ·E,astern Air Transport, Inc. 
bee: 1,. 1!JJO-Contract ~urrenoeted ilnol. e~banged for route eertili~ate •. 

9-Chicago b~" way of 'Milwaukee and LaCro.sSce, Wis., and ' St: P,aul .t.o Min-
. neapohs. .. . 

. Awarded Sept. 7; 1926-"f<> Nor.thwest Airways, Inc. 
Sept. !, 19~0-Contr.aot su~renderea an'd e-xcli:inged for route l'ertificate. 
Sept. 1', .1-930-Sublet to Northwest Airways, l!\C. 
(·An earloer A .. M. :9 was awuded Jan. 11,. 1926 to Charles Dickinson bu.t 

wa• eancelfeil Sept: 30, f926.) 

A. M. 26- Great Falls to Sa1t .Lake . . 
· Awai:de<f Dec. 30, 1927-To Alfred l'rank. 

-June 30, 192'8-Sublet to National Parks Airwljys, lt~e. 
A11g. 1, I~J.O-'C6ntraCt surren~er~ and e.xchaili!c;? for t?ute certificate. 

A. M. 11-QeV.ela'iu:l. to Piftiiliurgh. 
Awarded March 27, 1926-To CJi.fford Ball. 
Oct, 26, '1?30-Conlri<o;l •urr<mlered and exchanged for route certltlcat.e. 
Oct. 26, 1930·-'Suble_t to Pennsylvania A'ir Line's, 

A. M. 34-New V:o.,.·k to L6S An!l'ele5. 
,J\:warded ·Sept. <!o, 1930-To Western Air Express and Tranacontiaren.tal 

Air Transport. · 
Oct .. 25, 19.30--lSubl.e.t to Transcontinental and Western Air, Inc. 
l'eb. 1·. 19.33--<!onlract sur-rendered and exchanged for •oute certificate. 

A. :t..J. ;!-Chicago to Fort Worth • . 
Awarde,d Oct. 7, 1'925-To National Air Tr-ansport . 
. May 5, 1930-Contra.<it surrendered and exchanged for route ccrtinca.te .• 

A.M. 5-EII<o, Nev. to' Paseo. Wa.sh. 
Awarded Oct. · 7, 1925--To Walter Vamey. 

A. M. 8'-Seattle, Wash. to 1-!)~ A11geies and return . 
. Awarded Dec, 31, 1-925-To Verne Gorst. 

A. ·M. 17-New York to Chicago; . 
,A,w~rded- Ap.r. 2, 19.27-To National Air,. T-ransport. 

A. M. 18~Ghicago to San Francisco: 
A.Va,rded Jan. 29., 1927-To Boeing Airplane Co. 

A. M. 4-S.alt Lake City to Los Angeles. . 
Awa,rded Oct. 7, 192$-'fo Western Air Expr.ess, 



F. A.M. 

I'. A.M. 

l'.A. M. 

F. AM. 
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FOREIGN AIR MAIL ROUTES 
U, S. P.ost Ofli~ Dopuinrent 

Canadian <:;olonial. Airways, Inc. 

4·5· Vanderbilt Ave., New York 
New York, ~. Y., via· Albaiiy, N. Y., . to Mo!'treal, 
· Canada ........ . ... . .... . ............. ., ......... . 

Seattle Victoria A;r Mail, .Inc, 

56 Roanoke Street, Seattle Wash. 

2 >S"l\ttle, W:>sh., to Victoria, B. C., and return 

3 

john A. Hunter cl Atthur 0. Johnson 

I S06· Abundance, New Orleans, La. 

New Orlean~ to Pilottown, La., an!! r~turn 

· ·Pan: ·American Air;ways, Inc. 

135 East 42nd · l)tre~t, New York> N. Y. 

1-t>:lfg Flighl: 
Miami, l'Jorida1 via Havana, Cuba; Cozumel alld Merida; 

Mexico; Belize, British Honduras; Puerto BarriO:s, 
Guatemala; ·san Salvador, ·El Salvador; San Lorenzo, 
R~pul\lic . of Jlond~ras;, Managua~ Nicaragua; San Jose; 
Co's.ta Rica> David and' Panaina City, Panama; t.o Cristo· 
bal, Canal Zone, and return • : .. . . . . . , ........... . 

Short Flif.ht: 
Miami, l'' orld'a, via Cub~; Kingston, Jamaie.a; and B·ar· 

ranquiUa, Colombia; to 'Ci:istobal, Canal · Zone, and 

F. A.M. S 
rei urn .. ~ •.. . . ~ ... . .................. .. .. . , ..••••.•. ~ .. .. 

E.~tende·d . . 
(.as of Aug. 

s, l932) 

F. A.M. 

l'. A.M. 

P. A. i\:f. 

n·arranqo.tl!la, Colombia, via Mtraeaibo, La Guaira, and 
C.iripito, Venezuela, to Port-of-Spain, Trinidad, and re· 
turn .· .. ~ . . ... ··~·· ....•. oolioo '••··· . . . ... • : .; ....... . 

Pan American Airways, Inc. 

13·5 East 4:ind 'Street, New Yo~k. N •• Y; 
6 M:iami, Florida. via Nuevitas, Cuba; Port-au,Prince, Haiti; 

San Pedro de Macoris, Porninic<111 Republic· San Juan, 
Puerto Rico; St. Thomas, U. S .. V, I.; · St. Johns, Anti· 
gua; Castir<oS, St. Lucia-; Port~of-Spain, 'frinidad; 
G~orgdown, Dritisb Guiana, t.o Paramaribo, Dutch Gui· 
ana, .and return· ................ ! ........ : • ••. : • . 

Pan American ·Airways·, Inc. 

135 E~st 42nd Street_! New York, N. ·y. 

Miam!f· Florida, to' N:as$au, Babama Islands. (Bahamas 
tllal carril'd on re;tt~rn trip) - ..... . ...... ........ - .. . 

Pan American Airways; Inc. 

135 Ea~t 42iid Str~. New York, N. Y. 

8 Drown•ville, Texas, via. Tampico, Me.xico City, Vera 
Cr.ur., San Geronimo an<l Tapachula, MexiCo; and Guate· 
mala City, Guatemala; to San Salva·dor, and return .. 

One Wily 
Distorcce 

334 Mites 

74 Milea 

75 Miles 

2;228.5 Mil'es 

1,810 Miles 

1,021 Miles 

2,558:5 Miles 

188 Miles 

1 ;336.5 Miles 
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Pan Amer.it&.n·Grace Ali'Wlly.s, Inc. 

135 East 42na S~eet; N'ew York, N. Y. 

9 Cristobal, Canal ZOne, via Buenaventura a.nd Tumaco, 
Coloml;lia· St. Elena and Guayaquil, Ecuador; Talat·a, 
Trujillo, Lima, Arequipa and Tacna, Peru; Arica, .Anfo· 
fagasta, Ovalle. a:nd Santiago, Cliile; .Mendoza a,nd 
B'uenos Airea; Argentina; to Montevideo, Uruguay; 
and · return ...••... , ................. . ......... . . . 

Pan Ameriean Airways, Ine. 

135 East 42nd Street~ Ne'Y Yor·k, N. Y. 

10 Paramafibo,... Dutch Guiana,. via Gayenp.e, ·Fteneh Guiana; 
Para. Mar~nhao, ,. J."orta~eza·, . Nat~l, Per.nam~uc<?• 
Mace•o, Bab•a, Vtetor~~, Rto. de lane•ro, Santos, l•lon· 
anopolis, Porto Alegre and· Rfo Grande do Sui .• Brazil; 
Moni'evideo, Ur.ugilay, to Buenos Aires, 1_\rgentina, and· 
return ............ .. .. . . . ..... . ............. .. .... . 

Pan American Airways Co. 

4,SS1.5 Mile.s 

4.8~0.5· Miles 

F; A. J.d. 12 

US East 42nd Street1 New York, N. Y. 

{'Suspended until fUdher. notice) . 
Bangor, Maine vi.a St. Johns; New Brunswick. to Hall· 

F. A. M. 

F.A.M. 

F. A. M. 

F. A.M. 

fax, Nova Sc.oti~~; ..... ~, ···~· .. •· ........... . .... .. 281 Miles 

FOREIGN AIR MAIL ROUTES 
Datea o£ Contract. Awards; Terminals, and Contractors. 

From Ne!(V York to Montreal, Canada, via Albany, N. Y., and retur1t. 
Contract awarded Ju)y . 9,. 1918 to ~nadlan Colonial Aii:ways, Inc. 
(American Airways), Ior a periou of 10 years beginning with date o·f 
inauguration o£ service. on October 1, 1928, ' 

z From Sea_tUe. to Vktoria, B. C., ·and return. 
Contracts have been Jet as follows~ 
October rs, 1920 to June 30, r923 to Edward Hubbard 
July' 1, J 9.23 to~· une J'o; 1924 to Alaska Airways C0. 

l
uly 1, 1~24 _to une ,30, 19~5 to Ed'Yard Hubbard 
uly 1., 19,25 to jlne 30, 1926 to Edv.:ard Hubbard 
uty 1, 1926 to une 3\1, 1927 to Edwar<l Hubbard, 
uly 1, f921 ,to · une 30, 1928 to · Northwest ,Air Service, .Jnc: . 
uly 1, 1928 to · ·une "30,. 19.2.9 to P. F. Barnes and Vem .C. Gont 

On May 10, 1929i a: 4 xear COI)tract ·beginning July I, 1929 was 
awarded to · Seatt e·Victorui Air Mail, In.c. 

On July 1, ·1933, a ~ year contract was awarded to Seattle-Vie'toria 
Air · Mail, Inc; · · · 

3 From ·~ew Orleans to Pilottown · Ot Port Eads, La. and return. 
Con.tracts hav.e been let as follows: 
Aptil ·9 'to June 30,. ~923, a temporarl contract. t? M. K. Riddick 
July 1, 19Z3 to June 30, 1924 to Gul Coast Atrhne· (Inc;) 
July 1, 1924 to June 30, 1932, .. successive· animal contracts to Arthur 
' E. Can1bas. · . 

July l, 19J2.....:awar~ed ,to Johnson Air ... ays (Inc.) fbr 1 yellr 
Contract extended for 6 months July 1, 1933 ·to December 31, 1933. 
January 1, ·1934 to June 30, 1934 awarde.d to Tropical Airways, 

(Inc.). · 

4 From Miami to Hab.ana, Cuba .and return. 
Dis9o'nti1,tued on 1:eb.r.ua~y 1, 1933,. and .superseded· by daily sc:rvice', 

on F. A. ·M • . S on· the same date. · 
Contrac!S have been let as: ·follows: 
October· 15, 1920 to October 14 1921 to }<lorida West Indies Air­

ways, Iric. (Key ·west to 1iabana, .Cuba). This contract :Was 
terminated in June, 1921. 

Contract authorized Janu.arj' 11, 1923 to June 30, 1923, with Aero· 
marine Airways, Inc. (Key West to Habana). 

October 19, 1921-June: 30, 1928 to P.an ~ericari Airways, Inc. 
Conti act made May 2~1 -1928 for a peri.od of 5 years· effective from 

July 1, 1928 with Pan American Airways, The. Contract amended 
t.O cover se.:vice both ways, effective December. 1," 1931:1. · · 



F. A.M. 

F. A.M. 

F. A.M. 

F. A.M. 

l<'.A.M. 

F. A.M. 

F. A. l,f. 
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5 From Miami, Flo~ida io Cristobal,. C. Z,. ·with -an ext~nsion to Eort,~f· 
Spain> 'rrislidad. and return, hicludiil.B . stops in ·cuba, Mexico, British 
Honduras,. ~uatem.ala, El ·Salvador, Republic of Honduras, Nicaragu'a, 
Cost.a Rica, Panama, Jamaica, Colombia and Venezuela. 
Contr.act. was made July U, 1928. with Pan Amer.i<:an Airways, Inc. 

for a 1J) year;· term to begin with the inauguration of service· o.n 
February .4, 1929. · · 

6 From Mfatii.i, Florida to Pa.ramaribo, Dutch Guiana and returp, inelud· 
injt stop_s. in Cuba, IJaiti, Domi.nican Republic, Puerto Rioo, U. S. 
Vtrgiu Islands, Aritil{'!a·, St. Lucia, Tr.inidad and British . Guiana: · 
Contract .was made July 13, 1928 with Pan America!\ Airways, Inc. 

for a te·rin . of I 0 years beginning with the inauguration of service 

7 

8 

9 

10 

12 

on January 9, 1929. · 

Fr.om Miami, Florida to Nassau, Bahama Isla:niis. Bahaman mail 
carried on retum trip. . 
Contract made on October 28, 1928 · with Pan American Airways, Inc. 

'for a 10 year ~·rnt beginning witll tile inaugur.ation of service· on 
January Z, 192!?. · · · · 

From Brownsville, ·"I:eX:a.s to San Salvador, El Salv.adOr ·and return, in-
cludil!8 stops in Mexico and Guatemala. . . 
Coniract. made February 1'~, 1929 with Pan .American Airways, Inc. 

for a 1.0 year tl'tm. )ieginning March 9, 1929. 

From Crist0bal1 C. ·z. !o Montev.ideo; Uruguay. and return, including 
stops in Colombia Ecuador, Per\1,. Cliile and .1\rge.ntina. 
Contuct made ¥'arch 2, 1929 with Pari Am'eriC!In Airway3, Inc. 

for a 10 year term beginning with the date of inauguration· April 
1, 1929. 

From Paramarii:Jo, Dutch Guiana to Buenos Aires, Argentina and re­
turn, with stops in Frencli ·Guiana and Brazil. 
Contnct mad~ September 24, 1930 with Pan American Airways, Inc. 

' for the period between October 20, 1930 and January 8, 193-9. 
From Bangor, Maine to Sallfax, Nova. Sc:otia via St. Johns, N, B. 

Service SUSP,ended until further notice· rn OctolSel' 1931. 
Contract made July· 3!, 1931 with Pan American Airways, lnc: .for 

·a 10, yeal' term beginnill'g with inaugur.·ation of service ~n August' 
~"m - . . 

FLYING SCHOOLS GRANTED APPROVED CERTIFICATES 
BY DEPARTM!j:NT OF COMMERCE 

Parks 4!r College, ln<'. 
Park. Airyort 
East St. Louis, Ill. 

D. w. Flying' Service 
LeRoy Air.Port · 
LeRoy, N: y, 

Eoeing School of Aeronautics 
Oakland Mun.icipal Airj>ort 
Oakland, Calif. · ·· 

Spartan S-cbool of Aeronautics 
.ApaChe Blvd. & Cbllmberlain Drive 
Tulsa, Okla. 

Roosevelt Aviation School, Inc: 
Roose.velf Field 'No. 1 
Mineolil; L. L, N. Y. 

Penn Sehool of Aviation 
Pi~l&burgh-Butler Airport 
Butler, Penna. 

January 1, 1934 

Courses 
·o.ee,red 

Ground 
and 

Flying 

Ground 
and· 

Flying. 

Ground 
and 

Flying 

Ground 
and· 

Flying 

Gr~und 
. and 

Flying 

Gi:oulid 
and 

Flying 

l-icense .CertJ. 
(!}u(llifi. ·ficate 
.cations Issued 

(Tra.nsJ>ort 1 Ltd~! 'Com. 
Private 7-15-'29 

( 
~Ltd. 
I 

Com. !-15~29 

(Transport 
~Ltd. Com. 
I Private 10-17-29 

(Tran.sport 
{Ltd. Com, 
I .Private 10-18-29 

Amateur 

(Transport 
{Ltd. Com . 
IPrivat~ 10-25-29 

Amateu.r 

(Transport 
~L.td. Com. 
ll'rivate· 1~12-29 
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Lin~ln Airl!lane & Flying· School 
2415 0 Street-(Ground). 
Municipal Airport-(I•1ying) 
Lincoln, N~b.r. 

Fur11iture Capital Air Service 
Grapd Rapids Air~rt 
Grap!{ Rapid~ •. M1eb. 

Dallas Aviation School and Air College 
Lov.e ·Field 
Dallas, Texas 

Penn School of Aviation 
Bettis- Airpoi'f-(Fiying) 

]n combinati0.n with 
Pithbtitgh Au~.& Aviation School 
405. Penn A:ve.-(Ground) 
Pittsburjb1 Pa. 

A'ereeo Flytng Ser.vice, Inc. 
Municipal Airport 
ll"ort Wayne, Ind. 

Los ·Angeles- Aircraft, Ltd. 
Los Angel.es Municipal Airport 
Inglewood, Calif. · 

Ryan S:c.h~ol. of Aer0n,autics,' Ltd. 
Cmdbergh ·FJeld· · 
San Diego, Cali.f. 

Erickson & ·Remlil.ert 
1'19:Yd Bert-nett Field 
Broolclyn; N. Y. 
. In 'combination with 
New York University 

United ,Air 'Servic~. fn:c. 
lr!oyd Bennett Field 
Brooklyn, N. Y. 

Saf:iii, Ine. 
Roosevelt Field, 
Mineola, L. I. 

In: comljjnation with 
New 'York Univenity 
5,1 West Fou.rth ~t., N. Y. c. 
:N:·orth Shore Airways, l ire .. 
C.urtiss.Reynolds Airport, Glenvie.w, ip, 

In cpnibination with · 
Aeronautical' University, lnc, 
1338. So. M'icliigan Ave. 
Chic'~go, 111. 

Northland :A viaiion Co. 
Wold-C!>ambetlain Airport 
~tinne.>polis, Minn. 

Grarid Central Fly'iJ:Jg Scliool , 
Grand CeQtral Air -Terniinai-(Fiying) 
Glendale, Calif. 

In combination with 
C.urtiss-Wright'Technical Institute of Aeronaut•cs 
1224 Airway, Glendale,-'(Grouild) 

Ground 
and 

}1ying 

Ground 
and 

Flyin·g 

Ground 
and 

Flyin·g 

Ground 
aad 

F iyinjl"· 

Ground 
and 

FlyinK· 

f. round 
and 

Flyinp; 

Qrounil 
and 

F'lyii>K 

Ground 
'and 

Flyinat 

Groun_d 
-and 

l'lying 

Ground 
• and ' 
Flyinat 

G•·ou1rd 
and 

Flying 

Ground 
and 

Flying 

Ground. 
and 

Flyin~t 

(Transport 
~Ltd. Com. 
!Private 

(Transport 
{ 
!Ltd. Com. 

('( ranspor.t 
~Ltd. Com, 
ll'rivatt 

(Ltd. Con1. 
l 
I Private 

p-td. Com .. 

!·Private 

f Private 

fTra"'spo-rt 
Ltd. Com. 

lPrivaie 

J Private 
I 

r 
{Private 
I 

{Transport· 
Ltd. Com· . 

l Private 

[Transport 
J.td. Con1. 

I Private 

(Tr.ausport 
Coin. {Ltd. 

!Private 

JLtd. Com. 

l Priv~te 

3-31-30 

~8-2J-30 

12-22-30 

9-28-Jl 

7-30·32 

9.-1-32 

10-22-32 

12-7-32 

12-27-32 

1·25•33 

5-4-33 

12-18-33 
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AIRPORTS AND AIRPORT MANAGERS IN THE 
UNITED STATES 

January 1, 1934 

The following is a selected list of leading American airports and their managers <»m· 
piled by the Airport Section of tbe· Aeronautical Chamber of Commerce of America, Inc., 
especially for The Aircraft Year Book for 1934. All airports li.&ted have sufficient laud· 
ing area for normal landings and take·offs. Inter mediate and auxiliary fields are not in· 
eluded. Municipally owned fields are · indicated by (ltl) preceding the name of the air· 
port. 

Location 
At.ABAIIIA 

Binningham ....•.. (m} 
Birmingham •. ..... . 
Mobile .. . ... .. .... (m) 
Montgomery .•. .. •• (m) 
Selma .. . . .. . ...... (m) 

ARIZONA 

Ajo ............... !'") 
Chandler . . .. .. .. • .. m) 
Douglas ... .• , .. . •. m) 
Flagstaff • .. .. • .. .. . m) 
Grand Canyon .••.. 
Je.rome ...••...•...• 
l<mgman ••.•• . . • . .. 
Marana . .•..• . .•••. (m) 
Phoenix ••.. ••••••• 
Prescott ........... (m) 
St. Johns ... ... .. .. (m) 
Springerville . . . • . . . (m) 
Tu~n ... .. . . ..... (m) 
WillcoJO; ........... (m) 
Winslow ...... . ... . 
Yuma ..... .... .... (m) 

ARKANSM. 
Conway ........ . .. . 
Ft. Smith . .. ..... . 
Little Rock .. ...... ~,.) 
MonticeUo . . . . . . . . . m) 
Paragould . . • . . • . . . m) 
Pine Bluff .. . .. .. .. m) 
Texarkana ••••••... (m) 

CALIPOit!UA 
Alameda ....••• . . •• 
Alameda ...•••. .• •• 
Alhambra ••..• .. •.. 
Avalon ••.•...•..•. 
Bakersfield ... . ..•.• 
Barstow ........... (m) 
Berkeley •••..•. . . .. (m) 
Blythe ........... . . (m) 
Brawley . ........ . . (,.) 
Burbank ••• . .•••••• 
Calexico ...... ... .. (,.) 
Chico .... . ........ . 
Colusa .. ...... . .... (m) 
Compton· .......... . 
Delano ••. . •• .. . . •. (m) 
Desert Center (Mecca) 
Elsinore •...•.•.•.. (m) 
Eureka ........ ... . 
Fillmore ... . ...... . 

Fresno ... . •• .. •• .. (m) 
Fullerton ....... . .. (m) 
Glendale .... ....... (m) 
Crus Valley ..... . 
Hanford . .... . . . ... (tn) 
Imperial ..... .... . . (tn) 

Name of Pof't 

Birmingham Airport .. .•••.•• Steadham Acker 
Messer Fie)d •...• . .• . ••• . .•• Glenn E. Metser 
Bates Field ................. 0. N. Barney 
Montgomery Airport .. •.. .. •• Lion G. Muon 
Legion Field ..... . .... . ...... , ........ ....... . ... ... . 

~jo Airport ... .. ......... .. . W. R. Devison 
Chandler Airport . ....••••••• Marg. K. .S tewart 
Douglas International Airport .. L. F.yfe Pl:tera 
Koch Field ••. • . ~ •• .. ...•. .• . Ross Sampson 
South Rim Airport .•..•.•.•• : •.. ..................... 
Clemenceau Airport ......... ..... .................. .. . 
Port Kingman . , . ...••.•••• . •• • ••••• •• .•.• . •..•....... 
Marana Landing Field ....... ....... ................ .. 
Sky Harbor Airport .. . .... . .. . . , .................... . 
Ernest A. Love Airport .... . . S. A. Spear 
Harry A. Saunders Airport .. . .................. . , •... 
Springenille Landing Field ... Melvin Brown 
Davis Mont han Field ..... . .. R. L. Andrick, S. S. 
\Villcox Airport . . ............. ....... ............ . ... . 
TWA Airport ...... .. ....... C. W. Helm, C. A. C. 
Fly Field ............. . ..... Johnnie Redondo 

Conway ·Airport .. .................................. .. 
Alexander Airport . .••••• • •. , •••..•..••••.•.•. • .•..... 
Little Rock Asrport .. ........ Joseph A. Young 
Monticello Airport •••.•••.•. l>rank Hordall 
Paragould Airport .. ....... .. M. A. Weat 
Toney Field .•• . .• . . . •..••• . • Kenneth Garrett 
Texarkana Airport .. .... ••• • ]. B. Newbauer, Op. 

Alameda Airport •. . .• .. •..• • F. Buchanan 
San Francisco Bay Airdrome .• R: U. St. John 
Alhambra Airdrome .•... •••• Homer '1'. Seale 
Catalina ·Seaplane Airport •••• E. McFarlan Moore 
Kern County Airport . . • • • • . H. P·. Gdffis, Supt. 
20-30 Airport ..... . .. . ...... Ruasell E. Riley 
Berkeley Airport .................. . ....... . ........ .. 
Blythe Airport .......................... .. .......... . 
Brawley Airport •••••• ... .••• M. H . Carberry 
United Airport •• . ••••••••••• Fred Denslo• 
Calexico Airport ••••••. •.••.• Roy E. Saddler 
Chico Airport .......... . ................... ........ . . 
Colusa Airport . ........ . ........................... .. 
Compton Airport ..... .. ............................ .. 
Delano-Kern Couoty Ait·port . .......................... . 
Desert Center Airport ... . ............... . . .......... . 
Lake Elsinore Airport ....... 0. W. Graham 
Murray Field .... .. ...... ............. , . .. .......... . 
Fillmore Airport ••.•. • .•••.••• Chamber of Commerce, 

E. C. Fuller, Sec'y. 
Fresno Chandler Airport . .••• Geo. T. Johnson, Supt. 
Fullerton Airrrt .. ... ....... Claude L. Long 
Grand Centra Air Tenninal. •. Major C. C. Moseley 
Gilmore Flyine Field ...••••• Lyman Gilmore 
Hanford Airport .... . ....... A. C. Hanford 
Imperial County ."-irport •••• . Cbas. M. Sproule 
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Location 

Ingiewood . .••..... (m) 
Lancaster •.•. , • • •.. 
Lonlt Beach . .• , . .• (111) 
Los Angeles .. • .. •. 
Los Banos .. •.• .... (m) 
Marysville .. •.. ... • (m) 
Merced .... ••.... . • (m) 
Modesto ... : ....... 
Mojave .• .. . . .•.... 
Monrovia .... , ....• 
~lontague .......... (m) 
Needles ............ (m) 

Nome of Port Manager 

Los Angeles Airport •.• , •...• R. B. Darnil'z. Dir. 
Lancaster Airport ... .. ..... . ........................ . 
Daugherty Field ...•••••••... Wm. J, Putnam, Supt. 
Oycer A&rport •.•. •••.•. .. ... Edw. A. Dycer 
Los Banot Airport .•. . ...•..•.... • ••••••• . .•••.•...... 
Cheim Airport •••.•••..•••.. F. H. Bartlett 
Merced Airport .......... .... Geo. G. Vought 
Modesto Airport ............ •1. C. Cuneo 
Kern Countr Airport ..•.••..•...•••.••••..••......... 
Foothill Fly1ng Field ••.•••. ... ...•.•• •••. .... ...... ... 
Montague Airport ••••••.. .. . Cbas. C. Shock 
Needles Airport, ••.••.••.•.•. George Morden 

Oakland (Grove St. 
Pier) •...... , •. . (m)· Oakland Airport ..••.••.••.. . A. H. Abel 

Ontario .. . ... .. .... (m) Ontario Airport ............. . .... , , , ................. .. 
Palo Alto . , • ••• , • , Goddard A~rport .. ...•.. .. •• A. W. Gorman 
P.aso Roblea ••••.•• (m) Paso Robles Airport .................... , . · ........... . 
Petaluma , , •• , • , • . . Petaluma Airport ••.... . .••..• , ..••••••••..•.....•.... 
Porterville , . . . . . . • • Porterville Airport •• . ••...... Maj. LeHo)' Miller 
Red Bluff •. , .. .•.. (m) l!idwell Field ••••......•.. • . Raines F. Griffin 
Redding .. , .• , , .. .. <•> Benton Fi~ld ••.• . ... . ...••.• r_ D. Sarvis, C. A. C. 
Redw<JO<r Cify · : : : : • : · · Sanders F 1eld . . . . . • • • . • • . • • . , •••••••••.• .. .. , • , ••.... 
Rivertide •• .. , •. , • • Riverside Airport •••••.••. .. • Roman <.:. Warren 
Sacramento •• . . . .. . (fll) Sacramento Airport ••.•. . .... Donald B. S.mith 
Salinas .. .. .. .. • , .. (fit) American Legion Airport ..•. Wm. T. Swain 
San Bernardino • • , • Big Bear City Airport •..... .. Calif. Peter Pan Wood· 

· · land Club 
San Bruno ....... • (m} 
San Diee-o .. , ; ;;;;; ·(m) 
San Jose ..... . .... '(m) 

San Francisco Airport ...•••. B. M. Doolin 
Lindbergh Field ... . ........ John Van Horn, Supt. 
San Jose Airport ........... , ...... . . ..... .. , ...•.. ... 
Clark Field . ........ .... .. .. Union Oil Co. 
Curtiss·Wrie-ht Airport •...••. Capt. F. M. Bartlett 

$an Luis Obiapo ·. ·. · · 
San. Mateo ... : :: . ·. · 
Santa Ana (P: · 0 ... 

Box 986) . . • • • . • Eddie Martin'• Airport •..... Floyd R. Martin 
Santa ' Barbata · •.. , · • Goleta Airport •• . •••• ..• .... . Louis F. Vremsalc 
Santa Cruz ........ (m) Santa Cruz Airport .. .... .... ....................... .. 
Santa Monica .••••• (fit} Clover Field ...•.•.•.......• James E. Gninger 
Santa · Paula' · .• : .•. ·• Santa Paula Airport ..•...... R. E. Dickenson 
Santa Ro~a , • , ... .. (m) Santa. Rosa Munidpal Airport. L. E. Newton 
Sebastopol ........ , (m) 'Sebastopol Airport ...... .... L. C. Cnoplus 
Stoclcto0 ......... , • Oranges Brothers Airport .... . ...................... .. . 
Stockton •.• . ••••••• (m) Stockton Airport . .. •.. •• .••• Henry Nord wick 
Strathmore . : . : . . . : ' ('m) 

1 
Strathmore Airport ••.. . .•••• C. W. Bouldin 

Taft . . : • •. ; • . : .. •• {m) Taft Ait:port ....... .... . ........................... . . 
Vallejo . . ......... , (m) Knight Field ............................ . ......... .. . 
Van Nuya ........ Metropolitan Airport ...... . .. N. k. Wells, Jr. 
Visalia ..... . •. .... (m) Visalia Airport . • ............ L. E. Crowder 
Watsonville Watsonville Airport ... ...... Jaclc Irwin 
Willows .•.•... .. .. (m) Willows Airport ......... . .. . F. R. Nolta 
Yreka ............. (m) Yrelca Airport .. . ... . ........ Irving L. Eddy 

COLORADO 

Colorado Springs 
Colorado Springs (R. 

1, Box 7) . ....... (m) 
Denver ••..•• . , •• •• · 
Denv~r (32d & Ul· · 
· " ster · St.)' : . : ..... (HI) 
Durango ' . , .. , .. . . .. (HI) 
Grand ] unction . . . (m) 
Greeley .. ...... . .•. (m) 
Holyoke · .. . : .. : .: : . ' (m) 
M6ntrl>se ; ..... .. .. (m) 
Pueblo .. ..... ..... ·(m) 

CONNECTICUT 

'Danbury· .. .. ...... (m) 
Groton ............. (m) 
. Ha•tford ..... ... . . (m) . 
Hartford ..... . ...•• 
Meriden ..• .. .. . . .. (m) 
New Haven .•.•••• (m) 
Stratford ..•. . .. .. . 
Wallinl'ford . • ...•• (m) 

Alexander Airport .. , ........ Pikes Peak Air Com, Inc. 

Colorado Springs Airport ..•.. Max Plele 
Curtiss-Wright Fidd ..•••.•.••.. , • , , • , •••..•••.•..•... 

Denver AI!V'lrt ..•• . •• , •• .. •. Irvin F. Lowry 
Durango Airport .• .. .•.. ; .•. .... ••...• , • . .•... . ... ... 
Grand Junction Airport ...... D. J?. Bullock 
Greeley Airport •••..••• . . ... James Starkey 
Holyoke Airport •. , ... , ..... . U C H ill 
Montrose Airport . . .. , ... ... .....•.•.•.•. . ..•......... 
Pueblo Airport •.•.....•..... H. 1•. Hers bey 

Danbury Airport •.....•. . .•. Henry Taylor 
Trumbull Field , . . ......... ............... , ........ .. 
Brainard Field . . . . ... .... ... Herbert H. Mills 
Rentschler Field . .•.•....•.•• Bernard L. Whalen 
Meriden Airport . .. . ..•.• , •• . E. L. Markham 
N~w H aven Airport .. .. . . ..................... ...... . 
Mollison .. ....•. . •.. , . .. ..•. F. D. Moller 
Wallineford Airport ...•• .... ••• , •••••••...•.•••.•.. .• 
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Locati<no 
DELAWAR£. . • • • . • • • 

. New Castle ....... . . 
Wilmlnaton 

DISTRlCT OF COLUMBIA 
Washington (S, .W:~sh., . 

Va. Bx. 101) .... . 

FL0811>A 
Arcadia .... . ..... . 
Auburndale ...•.... (m) 
Bradenton ......... (m) 
Clearwater ..•...... (m) 
Daytona Beach .••• (m) 
DeLeon Springs . . . . 
l't. Lauderdale ........ (!II) 
Ft. Myers . ....... . (m) 
Jacksonville ••.. .. .. (m) 
l<ey West ........ . 
Lakeland. . ...... .... (m) 
Mia.mi ............. .. ... . 
Miami ..•..•.•....• 
Miami •.••...• .. . .• 

Miami . . ........... (m) 
Miami ••••.•. ••. . • • 
Ocain , . . .•.• .. . ... (m) 
Orlando ........... (m) 
St. Augustine . .... (m) 
St. Petersburg ..•. (m) 
St. Petersburg .. •.. 
Sanfo'rd . : . . :: •. : . . (m) 
Sara•ota .. : . . , :. :. , (m) 
Tallahaswe ••. . :: •. (m) 
Tampa .. .. ....... , (m) 
Vero Beach .. .. .. .. (m) 
W. Palm :£each ... • (m) 
W. P alm R..ach •• • • 

C.~<oaorA 
Albany .. • , .•.•.•.• (m) 
Athen• .. . ....•.. . . (m) 
Atlanta .. .. , ..•.•.• (m) 
Aup:usta ...•...... , (m) 
Cedartown 
Golumbtls :. ::: ::: •. (n>) 
Douglas . , ......... (m) 
Fittgerald 
11-lacon .......... .. (m) 
·Moultrie ...... . . . . {m) 
Rome· .· ... · •.•......• (m) 
St. Simons Island· .. (m) 
Savan.nah •.•.... . .. (m) 
Thomasville (m) 
Valdosta ...... .. .. (m) 
Waycross ....• , .. , • (m) 

IDAHO 
Doiae .. . .. .... . .. . (m) 
Durley , ..•.••..... (m) 
Cascade .. .. ....... (m) 
Idaho Falls . ...... (Hi) 
Kellon ............ (m) 
Pocatello .. ...•.••• (m) 
Priest River •.•.. . (m·) 
Twin Falls · .... · ...• (m) 

ILJ.I NOI S 
Dloomln~rton 
Champaign ...... , • , 
Chicago (6200 South 

Cicero Ave.) . . . . . (m) 
Chicago ~Glenview) . 
Danville ... . . .. ... . (m) 
East .St .. Louis - · .. 
East St . louis ... . 
El~rin •... : ... . .... (m) 

Nom• of Pori Maflagu 

Bellanca Field 
Dupont Field 

. .... . ...... , • Anarew Bellanca 
.. .. . .......... Joe. P: Manning 

Washington-Hoover Airport . . C . . E. Fauntleroy 

Sew.ard Airport ... ....... .. , • ••.• , , ..... . ......... , . , • 
Auburndale Airport ....• ..• . . H. M. 1' ra•er 
Wa\lac~ Field .•. ..•••.•..•.•. Harry J.. L.and, M~rr. 
Spnn~rttme Atrport •••.•.•.•. Troptcal Au•ways, Inc. 
Daytona Beach Airport ... . ...... , • , .... ; : . .. , ....... . 
DeLeon Sprin~ra Aviation l~ield.l~. N. Hurt 
Merle Fogg Airport ...................... . .. ........ .. 
Ft. Myers Airport ...• .. . • ... C. · Franklin · Wheeler 
Jacksonville Atrport ...... .. . ]. ' R. Grillii, Mfr. 
Meacham Airport . . . ....• • • . • ••••• • ••.•• . . •••........ 
Haldeman-Elder Field ....... . ... , ........ . .......... . 
All-American Airport .......• Karl Voelter 
Curtiu-Wrigbt Seaplane Base . . .......... . . . ... , ..... . . 
Dinner Key, Seaplane £ase , • Pan· Amerkan Airways, 

N.Y. C. 
Miami Municipal Airport .••. Aviation Det>t., Miami 
Pan American Airport ............ · ... · . .. ·. : . ......... .. 
Taylor Fiel_d •... . ...•..•........• • • , • , • , : . •..•... , .. . 
Orlando A1rport ....• . . ...•. Lt·.· E. C. Nllson 
St. Augustine Airport •......• L. G. Rees 
Albert Whitted Airport .... • . Dan ]. Sullivan 
Grand Central Airport ... , . . .• , : •......... .... . ..... , . 
Sanford Airport •......• , .... :T. A. ::)peer 
Sarasota Airport .... . .•• •.... hr: ] . R. Scully, G. P. W. 
Dale Mabry Field .. ... . , •.• Wm. R. Gault, C. M. 
Drew Field ..... . ........... H. D. DeNegre 
Vero Beach Airport .. .. .. . .. ll. L. Holman 
Currie Seaplane Base .......• Jobn A. Gros~ 
R~1v~.-t.~'"f' Airport . ..... _ ... . •.. .. ~ ....... .. ......... . , 

Albany Field ..... .. .. , ....... ; ......... . ........... . 
Epps Field •... . ... .• , • .. .• .• llenn ~:l'I>S. Mgr. 
Atlanta Airport .. .. .•.....•• ]. H . Gray, Mgr. 
Daniel l'ield •.•...... .. . .• ,., F red L . Donet 
Adamson Field ........ . ... ..... ........ .. ......... .. 
Columbus Airport ...... ..... H. B. Crawford. C. M. 
St:~.te CoUege Airport •...•.. . ]. M . Thrash, Pres. 
Lynnwood Airport ....•• .. .• .. C. A. Newcomer 
Miller l'ield .. ............... R. ]. Litteen 
Clark Field ...•.•...•. .•• •.. . .. . ...•• , . , ..•.•....•• .• 
Rome Airport . ....... , , ••. . • Rome Airport Assn. 
Redfern Field . .... ........... " ..................... .. 
Savannah Airport . .. . ....... ......... ................. . 
Thomasville Airport .. . . . •• •• H. Wimpy 
Valdoata Airport .. .. .... . . .. P. W. Robertson. Chrm. 
Ware County Airport •.....•• . .....•........ . .. , •......• 

Boise Airport .......... . . . .. A. H. Hanley 
Burley Airport •.•...... . ... . ....••.• · •• , , , . ••.•••....• 
C'.ascade Airport ... . . ..•....•....•..• , ••. . ..•.•.•...•• 
Idaho Falls Airport .. ....... J.. 1\. Dean 
Shoshone County Airport •.. . Ke•·mit Paul 
McDougall Field . .•........ . E. L. ,\nderson. Mgr. 
Priest River Airport ......•. .• ;\. C. Valllenberg 
Twin Falls Airport .... . . . . , , Nowell Wi~tht 

Bloomington Airport , •. .. •. ..... ..•..•.•.•........ , .... 
Chamber of Commerce Airpor.t . . . . , .•...•.. .. .•... • .•... 

Chicago Airport . . . ....•. •..• John Allen Casey 
Curtiss,Reynold.s AirP<>rt . . , •• R. J, H~ll 
Chatnber of Commerce Airport •. .• . , , : • • , .• : : :: ••. •••..•• 
Curtiss-Steinberg Airport . . .. C. Ray Wa•sell 
Parks Airport ....•... .. ....• Oliver L. Parks 
Elgin Airport ...••• , . . .•••• . Herbert Byrne 
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LoctJti<m 
Elmhurst ••.• .. •••• 
Galesburs .. ••••••. • 

~
liet •• . ..••.....•• (m) 

oliet •.••. . ...••••• 
ewanee . . ••.. ..•• (m) 

Lansins ..... ~ .. .. . 
LaSalle ..• , •.•. • ..• • 
Lombard .. . ..... . . 
Marion . . ......... . 
Moline • • ••••... : •• 
Monmouth ..•••. .• • 
Mt. Prospect •• ... • 
Peoria .. , •..•••...• 
Peoria .. ••.•.••. . •• 

~.
!ncy .......... . . 
lnCy ........... , 

oclcford •• . .••.••• 
Sprinlrfield . ..... . . . 
St. £1mo ....... . . . 
Sterling ....... .. . . (,..) 
Waterman ....... .. ("') 
West Chicago : • .... 

INDlANo\ 
.o\ngola . ... ....... . . 
~ub\lru ..••.. . ••• .. 
Elkhart .......... .. 
Evansville .. . • . .. •• (m) 
Ft. Wa.yne ••. . . . , • (m) 
Ft. Wayne ........ 
Frankfort ..••.•••• (m) 
Gary ............ .. 
Indianapolis 
Indianapolis (R. R. 

18, Bx. 300R) .•• 
Indianapolis . . .••. . (m) 
Kokomo . .......... (m) 
LaFayette ••...••••• 
Madison ....... . . . . 
Michipn City • . .•• 
Munc1e ...•... . : • .. 
Richmond . ....... .. 
South Bend .. ..... . (m) 
Terre Haute ..• , • , • (m) 
Vincennes ..... . .. , 
Wabash (485 W. 

Canal) •• , . . ••..• • 

Iow.-
Ames ............. . 
Boone .. . . ... .... . .. 
Eurlington ...•• . _. • (m) 
Cedar Rapids .••••• 
Centerville ••••• ..•. (•) 
Oarinda . . •.... ..•• 
Columbus Junction • 
Counc.1 Bluffs ... •• (m) 
Davenport ..• • . ••••. 
Denison .. . .. .... .. 
Dea Moines •. . . .. • (m) 
Dewitt ......... .. .. 
Estherville ••..•••. . ("') 
Ft. Dod&e ..... .. .. 
Iowa City ....... .. (m) 
Milford ........... . 
Monticello •.•.• . .•• 
Muscatine .... .... . 
Sioux · City ... .. .. .. 
Waterloo , ... .. ... . 

Ko\NL\8 
Beloit .. . ........ .. 
Bird City ••• .....•. ("') 
Caney ........... .. 
Chanute (Box 514) .. (m) 
Clay Center ••••• .. <•> 

Nam• of Porl Mo,.Gt•r 
Greer La.ke St. Airport ... ... .. ... .... ... .. .... .. .... , 
GalesbuJI!t Airport . . ..••.. , ...... ........ .. .... , ..... . 

l~\i:~ A~~al. ::~:~': •. :: : : : ~l·a·r~;, • ~~ • ~~~~.a~.e." •.••.. • 
lCewanee Airport ............ W. E. Gerber 
Ford Airport ............... , ......... . ... .. , ....... . 
LaSalle·Peru Airport ..... , ...... , .. , .. , •• . , ....... " •• 
Lombard Airport ............ .. : .. .. ...... . ......... .. 
Marion Airport •.••.••••....•••. • • •••. •....••••••• •• . 
Moline Airport .••••••• . . .. •. Bernard Sewerkrup 
Monmouth Airport ••. . •.... . G. Crair 
Pal-Waukee Airport ••. .. ...• Duncan Hodges 
Mt. Hawky Airport ••.....•. Alex Varney 
Peoria Airport .............. John A. Pullen 
Monroe Airport , ••. .. •••. . .• Lester E. Webenel" 
Quincy Airport .. .. .... .. .. . ....................... .. 
1ilacbeaney Airpor t ..•• .•••.• F. E. Machesney 
Commercial Air Port ........ Craig I sabel, Mgr. 
Smith Aviation Field .....•.. Reginald Pattison 
Sterlin.r Airport ••......•. .. •.... • ••• , ••• . .•••••••.•.• 
De Kalb County Airport ... ..... ......... . .... ... .... . 
Air Aotivit!es Airport •••.•.. John F. Jaenicke 

T ri·St.ate Alt"port •••• .. .... •. Paul D. Eyster 
Cord Airport ..... . . ....... .. John H. Springer 
Ari&JD&n Airport. , • • •.. .. ••. . .• A. E. Arisman 
Evansville Airport •.•.••.••• . W. R. Genot 
Baer Field . . ..•..•.••.••. . • R. S. Bartel 
Means Airport .............. E. W. Campbell 
Frankfort Airport .... ......... , . . ........ . .......... . 
Gary Airport ....................... . .............. .. 
Cap1tol Airport •.... ••• .•. . ......•••• , ••• . .•• •.••...•• 

Hooaier Airport •..••. .... . . • Bob Shank. Mgr. 
Indianapolis Airport ......... Major C. E. Cox, ]T. 
Kokomo Airport . .• ..•.•..•.. Mike Murphy 
SbaJDbaugb Airp()rt . ...... . . • L. I. Aretz 
Cr.o:ti~r Air.port ..... .. . · . . . ................ ..... . ..... .. 
MtcbtJan C1ty Atrport , ..... . ....... .... . . ........ .. .. 
Muncte Ail"port ..•.•.... . • •. . Clyde E. Shockley 
Richmond Airport .•••••.. , .. Oaud Berry 
South Bend Airport •• .' . . .••• Glen W. Borror 
Dresser Field ••. •• .•• . •.•.. • J. H . H axton 
O'Neal Field .. . .. , .......... .... ..... ... ........... , • 

Rettig Airport ••.•.• •••••.• , Geo. 0. Rettig 

Ames Airport ......... .. .. ............... . ......... .. 
Eoone AiTport , ........................... .......... .. 
Burlington Airport •.• .. .... . A. J, Hartman 
Cedar Rapids Airport ....... . .......... , • , . ......... .. 
Centerville Airport . . . ... , •.. V. C. Price 
Ray Schenck Airport .......... ...................... , 
Pi.ne Brothers Airport •• , ........... ... .............. . 
Council Bluffs Airport .... ... ...... . ................ . 
Cram Field .... .. ....... .. .. 0. R. Hansen 
Chamberlin Field ...... .......... ........ .. .. ........ . 
Dea Moines Airport ... - •. . •. A. E. Thomas 
Dewitt Airport ..•• •.•. •.• . .. A. H. Wbeekr 
Ettbervllle Airport ••..•.. .•• Dr. G. G. Griffith 
Ft. Dodre Airport •• . ....•••• E. EUia Eno 
Iowa. City Airport •.•.... . .•. J ack Curti a 
Donaldson Bros. Aviation Field ................ ......... . 
Monticello Airport . ... , ...•• R. L. McCaffree 
Muscatine Airport , ••• .. • .• . Wm. Groves 
Rlclcenbacker Airport •.....• • A. S. Hanford, Jr. 
Waterloo Airport ..••• .•... • • A. B. Livingston, Mrr. 

Barker's AI~ . ....... .. ................ .... ...... . 
Bird City A1rport .. . . ••.. .. • lohn Kite 
Trutkett Airport ............................. .. . .... . 
Chanute Airport ••••.•..•. .. 0 . E. Dicker hoff 
Clay Center Airport ....••••• E. T. Starkweather 
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LocatiOil 
Coffeyville • • • • . . • • • ( m) 
Concordia, ...•. • . .•• (m) 
Dodge City .... . . . . 
Garlleu City ..•... . 
Good~and ....... .. . (11_1) 
Great Bend ... ..... (m) 
·H utcbinson . . . . . . . . tm) 
Kansas City •.•... . 
Larned ............ {.m') 
Lawrence ..•.....•. (m) 
Newton · .••.•... . .. . (m) 
No-rton .. .. . . . . • • • . (m.) 
Pittsb#rg •••.....•• 
Pratt . ; .... ; . .... ' . 
Salina ............. (m) 
Topeka •. ••. . ... ..• · 
Wichita ....... . . .. .. 
Wichita • . . •.•.....• 
Wichita .... .. ..... . 

KENTUCKV 
Corbin ...... , ... . .... ,(m) 
I;o'!jsville ..... "' ... . (m) 

Owen:~))Qt.o .•.....•. 
Williamstown 

LoutSIAiiA , 
· Alexandria . . . . . . • • .. ( m) 

Baton Rouge , . . .• • {m) 
Baton Rouge •••• . •• 
Euriice ........ ... .. .(m) 
Hauimond ......... . (m) 
Monroe . ..•..•.. . ... (m) 
New Orleans ('P. Q. 

Bx; ·783) . , . . ... . 
New Orl~ns ..... . (m) 
New Orleans . ...• . 
New Orleans •.•.•. 
Patter.o;on · ......... . 
Sh revep<>.rt • . • . . . . • . (m) 

MAINE 
l'angor ........... . 
FarmingtOn: ••...•.. 
W. Scarboro ••..... 
Portland . . ... . .••. • 
Presque. Isle ...... . 
Roc.kland (Bx. 280) • 
Sanford ........ : . .. 
Skowhegan 
Water'lille 

MARYLAND 
Ba'ltimore 
Baltimore .'(D~~d~ik) (m) 
Baltimore ........ .. 
Cumberland ••. . .• • . 
Easton . , .......... . 
Hagerstown 
Rockville ......... . 

MASSACIIUSI!T'I'S 
· Athof •••..••... . .•• . 
Beverly ... . ........ (m) 
Bo.ston ••..•..... , • (m) 
'eoston (North 'Quincy) 
Boston (Norw.ood) •. 

Brockton •• .• .•.. .•• 
Falmouth .... .... . . . (fll) 
Framingham ....•.• ~ 
Gardner ..•........ 
Haverhill .... .. .... . 
Hyannis .......... . 
Lowell· . .......... .. 

Coffeyville ·Aii:port ........... LY.nn Berent:r: 
Blosser ~itJ?Ort ....••••• • .•• Chas. H. Blosser 
McCoy A'lrJ)Ot't ................. .. ...... • ...... ' .. • .. .. 
Ga(!fen City •. Airport •. , .•.... <:;harles B. Eggen 
Goodland Anp9rt .•••.. . ...• '\Jernon Dorney 
Great Pend Atrport •.••...... Bd: of ~ommiss.ioners 
Hutchinwn . AiT]iort ..• •••..•. Gran.t Ma'rkle 
Fair.fax A,irport ..••.•..• • , .• -w. · A. Barrett 
Larned Airport •.•.....••..• . Sec. C. of C. 
Lawrence Airport ................... . ............... . 
New'ton .A:ir.poit •• , • , •• ••• •. •. K. L. Brode 
Nor~on. Airport . ........ , .•...• ~ . .................... . 
Pi.ttsburiJ A1rport . . ••••..••.. Mayor . .. . 
Pratt Atrport •.••••••••••••..• F.. F. Swtnson 
Salina Airport ...................................... .. 
Topeka .Atrport .... , · - .••... J>aul ·W. Pugh 
ceritral Ave. Flying. l"•eld . . .• R. W. Edwards 
Ke)l0¥1f Airport ........ , • . .. •• , ...... ... ..... ....... . 
W1chtta. Airport . .••••.. • ..•• H. L. Mellor, Supt. 

C<irbin Airpol't ....................................... . 
Bo~man Field ..•••••••....•• Lt. Ceil. H. W. Ro!f~r~, 

Su!'1t. 
Sheenan Field ... . ................. . ......... ... .. .. . 
Williamstown Airport .. .... . ... . .................... . . 

Alexand1:'ia AiJ'l)ort .• . . ...... R. W. Brin~~;hunt 
Bai.on Ro.uge Airport .•.. . . . . Ed. W. K-leiripefer 
Ron.aldson. Airport ...... . ............ • ... . .... · · • • · . · · 
Legton AtrpOrt .. ...• ·· ........•..•••••••••..•••. ....... 
Port·· Hammond Airpart ...... !II. S. Chollette 
S<;lman Field ... • , .•..•..•.• C. 'E. Woolman 

Meriafef: Airport ••••••. . •.•• W , J. Fr.y. 
New Orleans Airport ••.••.• . . Geo, ·A. Hero, Jr. 
·Sb.ushari AirporJ ••••••.... . . E. E. Elam 
Weddell-Williams Airport . .................. -•.•.•.. . .. 
Pai.terson Airport .................................... • 
Shreveport Airport ••••• • .. . . R. C. Berry 

Godft.ey Field. •••. , •••• , . • •••• E. Godfrey 
F.armmgton Anport .......................... ......... . 
Portland AirpOrt , , . .• , ... . .• E. C. Be•s.eY 
Stroudwater Field . .... ...... Portland Flying Service. 
Presque. Isle Airport •.•.••.. '1\{. S. W . . Dingwall 
Curtiss-Wrijlht Airport . . . •. W .. H. Wineapaw 
Sanford A1rpo_rt . ..•.• .... . . .. Winfield Young & Co. 
Whitt-emore. FielC: ..... . ...... .. ,.. ............... o o ••••••• 

Wate.r\'ille Airport ................................... . 

Martin Airport . .•.•..•.•... The Glenn L. Martin eo· 
Logan ~ield ••...•.• •... .. .•. L. M. Rawlins, Jr. 
Cur-tiss-Wright Airpart .. . .•.. W. J). Tipton, Mgr. 
Cum~rland Airport ... · ............................... . 
Tred Avon Airport ••..•.. •• . M. L. Hathaway 
Hagersto.wn. Ah'p<:>rt •• •..•.. . R. A. Henson 
Congressional' Airpo'rt ................................ . 

Orange &: Athol Airpart , . ........................ ' ... 
Beverly Airport ............ . ....................... . . . 
Boston AiJ'l)ort , •••••. .• ..... Albert L. Edsoit 
Denriiso!l Airport ...••••••.•. H. E. Martin 
B.oston Met.ropi>lita.a.A:irport, John G. Ri~%o 

Inc . . .................... . 
Brockton Airport ...... .. .... ... ........... .. .......... . 
F;llmouth Airport .......... .... ........... ........... . 
Framingham Airport •••. . •.. R. C. Codman 
Gud,ner Airpor.t ............... .......... .......... , . 
Haverhill Airport ... , .... ... . . .. ........ . .......... .. 

. ~yannia Airport ..•• · .•..• . . • Alton 1!. Sherman 
I..Qwell Airport .. • • ... . • • • • • . . • . o • o • , _ ........... , ••••.••••• 
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Locatio" 
Natick ....• , .... ..• 
Northampton 
Pittsfield· •. :: ... .... 
Revere .... . ..•. ... 
S pringfield 
Taunton .. . ...• .. ,, 
Westfield-Holyoke . . • (m) 

M.tcnrGAN 
Alma ; .•..•.... ;;,, 
Ann Arbor , , . . . ... (m ) 
Baldwin .... : .::: .. {m) 
Battle Creek ....... (m) 
Bay City .......... (m) 
Caro . ... . : . ..... (m) 
Crystal Falls . . . . .. (m) 
Detroit (Dearborn) . 
Detroit { 400· · Gt:r 

Hall) ........... (m) 
Detroit (3800 Barium 

Tower) ......... . 
Ewen .... : .. : : . : • . · 
Flint ........•• ••• . 
Grand Rapich .... .• 
Harbor Springs· ·;: .- . (m) 
Hartford· . ; ...... . . . 
Houghton .. .•...•. . 
Howell .... . .... . . . (m) 
Ironwood ......... . (m) 
Jacl<son ........ ... . (m) 
'kalamazoo ·:::;.-..-•• (m) 
La.nsin~·· .• -. ::. :: . . . · (m) 
Manistique . . , ..• . .. (m) 
Marysville ......... (.,.) 
:M' enominee . . . • . . • . (.,.) 
MKUand ........... (m) 
Muskegon •. .. . . . . •• (m) 
o .. osso ..... .. .... . 
Plymouth .- .. -. .-.-.-.- . • 
Ponliac · . . .- . .. .. , .-., (m) 
Saginaw ... . . • ..•.• ( m ) 
Sault Ste Marie . ... . (m) 
T raverse City . , •... (m) 
Wayne , .......... .. 
Ypsilanti• (R. ·R, ·4) • 

1\frtll,fi\SOTA 
· Coleraine .. .. .. . .. • ( m) 

Duluth .. .. . . .. ... (m) 
FCTRUS Falls ... . .. . 
Hibbing .. -. . · .· .- .· ,-.. ,. (m) 
Jackson · ... . · .· .· •· ·· · . •. (m) 
Mankato ..•. . . . . .. . 
Minneapolis . •. ... .. (,.) 
Rochester • . . • . • .. .. 
St. Paul ..... .. .... (m) 
Virg;nia . ...... .. .. (m) 
Walker .. :: .. , .. : . • 

M ISSISSil'Pl 
Brookhaven ("') 
Clarksdale. .......•. (m) 
Corinth •.. . ..• .• , .. 
Greenwood · .· . . . . . , .• (m) 
Greenville -• ...- .. .•.... (m) 
Gulfport ........... (m) 
Hattiesburg· , ..•.• . , (m) 
Jackson ............ (m) 
Laurel .. , ..... .... (m) 
Meridian ' · .. .. · •... (m) 

Musovllr 
Bucklin ........ ... . 
Carthage- .. . ... . , • . 
Colu~ ...... .. .. 
Jefferson. City- .••• ,;, (m} 

No>ne ' of Port Monagtr 

Natick· ·Wellesley Airport . . •• K l''letche•· Ingals 
LaFietlr Airport . ......... ..•....•...• ... .. ...•.••.... 
Pitt~field Airport •....• .• .• ... .. . •.• . •... . , .••••• • •.. . 
Mul~ Field .. ...... . , . . ..... AI Zowinl< 
Springfi eld Airport ••.•.• .. . . E dmund l~ischer 
Xing Field ....••• • .•........ ....• • • • • . •....•...•..... 
Darnes Airport ..••• , .• . •. ... Chns. O'Connor 

Sharrar Airport . ..•.. . . , ........•••.• . ••.. ••••.••.•.. 
Ann Arbor Airport .••...•.• . D. E. Richudson 
Hulbertcrest A1rport .. . . ...• H. W. Davis. Mgr. 
Kellorg Airport ..•.... . .•.•. Randolph Russell 
Tames -Oementa Airl)ort .•. . .. Henry Dora 
'Caro Ai•port ... •. ..• . . . ••• Glenn W. Owen 
Crystal Falls Airport ... . ..... J . H. Sanders 
Ford Airport .• • .. .•. ... .... H . L. Russell 

Detroit City Airport ..•. . ••• R. W . Snoke 

Wayne CQunty Airport .. .•.• T.. C. Smith 
'Ewen · Airport .. , . . . · . .. ,., . . A. M. Anderson 
Jlisbop Airport ........ .. . ....... , ................... . 
Grand Rapid~ Airport. • •. . ... Thomas Walsh 
Emn1et County Airp_ort •....• Norman W. Wells 
T..each Aero Sctvice .l)ield .. . • RonAI<I J.each 
I~le Royale Sands Airpert ............... .. ........... ·. 
Howell Airport . . ••...•.•. . , • ••• , • •• , •••. . •••• .•..... 
Gogebic County Airport . . .. .. Geo. Koronski 
Reynolds Fields .•• . . . .. . ..• Ross Beck.ner 
Lindbergh Field ••.•• . .. ..•.. C. T . Tolpo 
Capitol City Airport ......•. • Charles Davis 
Schoolcraft County Airport .............. .. .......... . 
Marysville Airport .. . ....... R. Stuart Weeks 
Menominee County Airport . . M. B. Jensen 
Midland Airport , . . . ..•.. . .. Me rle Illewkirk 
Muskegon County Airport ................ . .. . .. .. .... . 
Owosso Airport .••.•. . •.. .. . •... •.••••• . .. ... ..•..•.• 
Triangle F lying Service Field . ............ .. .......... . 
Pontiac Airport ..•. : . • , ..... Neil C. Brackstone 
Saginaw Municipal Airport .. Walter J. Carr 
Sault Ste. Marie Airport .. , . H. A. Sherman 
Traverse City AirpOrt .. ..•.. . l'Jon Clothier 
Detroit Wayne Ind. Airport ... E. ]. Smith 
Ypsilanti Airport •..•.••••. .. M. E. Oliphant, Mgr. 

Coleraine Airport ......• .... C. M . Muryhy 
Williamson·Tohnson Airport .• H arry T. Peterson 
Fergus Falls Airport •••.•.. . Gu•tav 0. Imm 
Hibbing Airport ....• , • .. , . .. ..•. •...•••• .. ..• ••.••..• 
Jackson Airport ............. .. .......... . ........... . 
'Mankato Airport .. . , •...•... L. l . Sobler 
Minneapelis Municipal Airpor t. L. D. Hammond, Dir. 
Rochester Airport ...•.. . • .. • G. T . T renholm 
Holman Municipal Airport ... F. ] . Geng, Master 
Virginia Airport •. . .. . . . .•.. Clinton H. Sigel 
Walker Airport ... .•••••.... Ernie Beard 

l'rookhaven Airport . ... .•.•. J, .R. UlmCT 
Clarksdale Airport ..... . . .... H. B. Mitchell 
Corinth Airport .•..••.•• ••.•....•••.••••..•••. ..•.... 
Gretnwood Air~rt ••. . ••.• .. r.. D. Pepper, . Jr. 
Greenville- Airpod . . •• • • , .. , • T. White 
Gulfport Airport ••. , . , . , . . /l'W .. R. Hostetter 
Hattiesburg :Airport •.• . •... •... . ••••••••..••••••••.•• 
Jackaon Airport ............. .. ....... . ...... ....... .. 
Laurel Airport ...... .. ... ... ... . ........ ...... ..... .. 
Meridian· Airport .. ... ....... . ... .. .............. ... .. 

Vanosdel Field •• .. •. ... ... • . • ... •••••• •• .. ...•••••.. · 
Carrothers Airport · . ........ . ........................ . 
Allton Airport · .•.. : ... ... ••• . . .. ... • •••• , . •• . •• . .•. .• 
Jeffeuon- .City Aiii>ort ..•. ... Victor -E. Raitbel 
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Lo~olion 
Kansas City . . .....• (m) 
Kansas City •.•...• 
Manhall . . ...•....• 
Spri~field ... , ..... (m) 
St. oseph ......... (m) 
St. ouis (Robertson) (m) 

MON1'ANA 
Eelgnde (m) 

Billinrs .. .......... (m) 
Butte . . .•.•.•.••• . . (m) 
Dillon ........... .. 
Glasgow .. ......... (m) 
Great Falls .• . . . ... (m) 
Havre ............. (m) 
Helena ............ (m) 
Kalispell ..... .. .... ( m) 
Miles City .. :. ::: .. (m) 
Missoula ........... (m) 
Stevensville . . . . . . . . (m) 
Terry ............. (m) 

N'-UASKA 
Alliance .•.......•. (m) 
Columbus ........ . 
Grand Island . • . • . . (m) 
Holdrege .......... (m) 
I. in coin 
T.incoln · .' .' .': .' .' .' . .' .': (m) 
T.incoln · 
McCook "· · · " · .. ·: (m) 
Norfolk ........... . 
North Platte .•..... (m) 
Om.aha .. : ...... : .. Ym) 
Scottsbluff ....• .... (m) 

Nr.vADA 
Cal.iente ......... . . (m) 
Elko ............ . . (m) 
Las Vegas .•••• . ... 
Reno .•.... . .•..... (m) 
Reno .•.. .. •... 

Nzw HAMPSR'IRE 
Claremont ..•...... (m) 
Concord ........... (m·) 
Keene ....•.• . ..... 
Manchester . • . . . . . . ( m) 
NewPOrt ...•.. .. . . . (m) 
Portsmouth .•.. , • , . (m) 
Twin Mo11ntain 

New JeasaY 
Atlantic City •..... (m) 
Caldwell ........... . 
Camden ...... ..... . 
Cape May ......... (m) 
Hasbrouck Heights . 
Newark .. .......... (m) 
New Brunswick •.•. 
Paterson •.• ... .•... 
Red Bank ........ . 
Trenton ..••....... (m) 

NEW M!!XlCO 
Albuquerque .. •.... 
Albuquerque .. ..•.. 
Farmington ........ (m) 
Las Vegas •.•...... 
Roswell .... .... .. (m) 
Santa Fe . . . ....••• 
Silver City .. ...... (m) 
Socorro .. •.... ... .. (m) 

Name D/ Pqrl Ma,.ager 
Kansas City AirPOrt ••...... Roy C. Farrell 
Old Richards Field . .. .................. .. , ......... .. 
Nicholas-'Beazley Field ......• R 13. Nicholas 
Springfield Airport .......... Carl 'McClure 
Rosecrans Field , .. , •.. , •.... H. C. Brufield 
Lambert·St. Louis AirPOrt ... Milton D. ,Girton 

Belgrade Airport ..•. •.....•. E. A. Stiefel, ·C. A. 
Comm. 

Billings Airport .• .. .... . .... J)iok l.ogan 
Butte Air11ort •.•..•.•.....•. J. K. Heslet 
Dillon Airport ..... . ........ Fred Woodside 
Glasgow AirPOrt .• , •........ II. K. Near 
Great FaliJ AirPOrt . .. .. .•... , ..•• • •• • •• .. •..... • • . . • 
Havre Airport .. ... . .• .. .... E. SandQui•t 
H elena AirPOrt •....... .. .•. Fud B. · Sheriff, . Chnn. 
Kalispell Aviation Park ...•. C. E. Trekell. Clerk 
Miles City AirPOrt •. , ...• , •• Ait'I)Ort· Commiuion 
Missoula Airport ........ . ........................ .. . . 
Stevensville AirPOrt •.... . , .. T..ester A. Mei•ner 
Terry Airport •...• . ••. .. •... F. L. Patteraon 

Allianc:e Air11ort •.•.•.• , • , ..•.....•....•...•••... .. . • . 
Columbus Airl)ort ..•...• , ..•.....••••••• . . •.....•.. • . 
Grand Island AirPOrt ........ Stover Deats, Mgr. 
Holdrege Airport .•..... . ...•.•..••••••••..••.•...... . 
Arrow Airport .. , •.•...... .••.•.•••.•.•• ..• , • • • · · · • · · 
Lindbergh Field ............ D. L. Erickson, C. E. 
Union Airport ...... , •.•. . .. Harry l:l. Sidles, 
Cl1amber of Commerce AirPOrt .•••..••.........•.......• 
Norfolk AirPOrt .. .....•. .. ..... ....•.. · • . . , · · · · · · · · ~ • 
North Platte Airport ... . ... . C. H. Sluder 
Omaha AirPOrt .... , .•.. ....• Jay Dudley, Msr. 
Schafer Field ...... ... ..• . .•.....•..•.••. . .. ......... 

American l.egion AirPOrt .... Willard W, Smith 
Keddie Field .. .. ..•........ Wm. H . Wunderlich 
Las Vegas Airport .. .. . . . .... Taylor & · Bible " 
Rlanchfield Airport ......... . Robert E, 9verman 
Hubbard Field .......................... .. ......... .. 

Claremont Airport ... .•. . .•. Claremont Aero. Service 
Concord Airport .. , .......•. C. J. Marston 
Keene Airport . .. ........ .•. Edw. C. Sweeney 
Manchester Airport •.... . ..•........• : • .• .. •.. • · • · · • · • 
Albert N . Parhn Field •.•.. , Edwin Acker 
Portsmouth AirPOrt •.•...• . •. ro'lm H. Wever 
Twin Mountain Airport ..... . Wiley A pte 

Atlantic . Cily Airport .... .. •. H. B. Baldwin, Supt. 
Curtiss-Wright AirPOrt •.. . •. F rank LeJ<tan 
Central Airport .. •..• .. • ..• . ]. W. Markeim 
Cape May AirPOrt •.•.. . ..•• .... .•••. • · · . .. · · · · · · · · · · • 
Teterboro AirPOrt .•.•.... . ... L. F. J'.!itten 
Newark Metropolitan Airvort. R. Aldworth 
Radley Airport •.•.•.....• , • Tbos. W. Robertson 
Murchio Fidd .. . .•• . ..•.• ... . . .•.....• · · . · • · • · · · · · · · 
Red Bank Airport ... .. ...... J. F. Casey, Pres. 
Mercer Airport , .•. . • .. ..... William S. Bord~n. Dir. 

Albuquerque AirPOrt •..•.• . . D. E. Dali;Y ' 
".:· & • W. A. ~irPOrt ..... . . . . Fred B. McLeod 
l•arm•nrton AirPOrt ...................... . ..... · .... · 
Las Vegas AirPOrt .. ......•. H. B. Taylor 
Roswell Airport .. ... .. .•.... J. C. Barrett 
~anta Fe AirPOrt .. , ..•.•. ...•... , , ••••••. .••• · · · • • .. • 
Whitehill Airport . .• , ... . •.. F. ]. Vesely 
Socorro AirPOrt .. ... .•....•. W. E. West, See.' S. B. 

M . .C: 
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Ntw YoRK 

Albany ....... , ••• , (m) Albany Ai~port ......... . ... J. F. Fitzgerald, Jr. 
Armonk •••••••. . • , Westchester Airport •....•.•. J. Ellwin Jones 
Binghamton . . . . • • . . Bingliamton: Airport .. .....•. C. A. Rowe 
Bin~ghamton . : . . . . .. . Bennett Fie)d . . , •. . . ....•.•. C, W. Wocidworth 
Buffalo •. , . • . . . • • • . Becker Airport ...... ~ . ...•. E. J. Becker 
Buffalo ............ (m} Buffalo Airport .. ~ .......... N. E. Duffy 
Cortland ........... (m) Cortland Co.unty Airport ..... E. A. Link, Jr. 
Dansville' •• . ~ . ~ •. .. (m) Dansville . Airport •••••• . .••• L. E: Pickard 
Endicott •• ~ ••• ,, ~ . • • Endicott Airport •••• , •...•. . Alfred MaoLatchie 
Farmingilale , • .. .. • American Airport ..... .. ........................... .. 
Flushing· .. • .. • . .. .. Flushing-New York Ai~port .. W. W. Lewis • 
Glens Falls . ........ (m) Floyd Bennett Field ........... .. ....... . ........... .. 
Gloversville • • • . . .. . . Gloversville Airport ..•..• ~ . . Guy W. Wilmot 
Hammondsport Mercury Field ,:, •.• • •• · .....• H. C. Mummert. 
Hemlock •••••••• , .. · Heml(,:C;k Airport ••. ...•... . • Dr. ~Harold Nott 
Islip ~ ........... ~ ~. . Islip Ainxirt ••. .• • ••.••...•. A. I. Theis 
Ithaca ••• , , .... .. , . (m) Ithaca Airport ..•.•.•......• ;H. M. Peters 
J amest~w.n . • . . . . . . . J a·m.estoWn Airport ..........••.•.••••••.•.• . • .••......... 
leRoy ..• , , ,, • , • . . . bonald Woodwaro A1rport , .. Capt, Russell Holderman 
Massapequa •.. , , .•. (m) Fitzmaurice Field •••••.. ~ ~.,Daniel Hogan 
Mineola • , . . , , . , ~. ~ · Roo.sevelt· Field · ••••• , •.... . . George W, Orr 
Montg~mery· , •• , , , • Tri~States Airways. Ai.rix>rt • • . .. . ••...•••. , , , •••••... • 
New ·.Vork City .... (m) Floyd B.ennett Field, B'klyn .. J. N. Kelly 
New York City · · 

(Greeriddge) · . . . . . D9ztova1:1 Hughes · Airp,ort .... George Scharf 
New York City~ 
(Jaekaoti H~ghts) .. 
Niagara Falls • · .. ; .. (m) 
Norwich ~ , ; ..... : : .. 
Oneonta ......... .. 
Pittsford ......... ~ . 
Poughkeepsie • ~ ...• : · 
Rochester .......... (m} 
Sarat.oga Springs •.. 
Sch~nectady •• , ..•• • 
S~racuse ... . ... , . , .. 
·syracuse ........... (m) 
Utica .............. <m> 
Valley Stream •.• . • 
Watertown , , , . ..•.. (m) 
Wellsville .. .. . ... .• . (m) 
Westport ...... ~ ... (m) 

Nolt.TR CAROLINA 

Asheville . .. . ...... (m) 

Charlotte (Box 735) , 
Fayetteville 
Greensboro •.. ~ : ~ . . . (m) 
Hickory .... .. ..... . 
High Point ...... .. 

Kinston .. .. .. .. • .. ( m) 
Marion .... . ... ~ ... (m) 
New ~ern .. .•..... (m} 
N~ . Wilkesboro ..• ~ ~ 
Pinehurst , .•... ~ . .• (m) 
Raleigh ..... ~ .. . .. . 
Rockingham . . .. , . , .. 
Rocky MolSnt • . • • . . . 
Salisbury ... . ...... (m) 
Wilmington . . ••. . •• · 

Nolt.TR DAx:oTA 

Bismarck ••..• •• ••• (m) 
Devils.· Lake . .•.... (m) 
Dickinson .......... (m) 
Fargo ...... " '· ' .. . ~ (m) 
·Grand Forks .. . ~ •. (m) 
Hettinger •• , .•..... (m) 
Jamestown •.•.....•.. (m) 
Lakola •• ; ........ .. 
Minot ............. (m) 
Pembina ........... (111)· 

Glenn Curti.ss Airport , ... ~ . , Peyton Gib90n 
Niagara F;l'll~ · Airport .• .. ... P. N. Pattison 
Norwich Airport ...... ...... Harold J, Bowen 
Keys Fidd ••• ~ .• , , , , •• , , .. • Cl!arles A. Georgia 
Btizee Aviation Field • •.• ~ ~ .• R. G. Rottman 
Poughkeepsie Airport ........ .Tohn M. Miller 
Rochester Airport ~ ~ . . ..•... . Howard. M. Shafer 
Saratoga Sprin$'.• Airport ... . ........................ . 
Schenectady A1rport .. . ....• ]. H . Alrutz 
Empire Airport ........... , , ........ ................. .. 
~y,racuse Airport •.. . . , • , .... R. JJ. Kincaid 
Utica. Airport ............. , Reginald J, Heath 
CurtisS' Wright Airport , . . , , ~ Bruce ] obnson 
Watertown ,Airport • , •.• . ~ .. F. H. Taylor 
Wellsville Aviation Oub Field ......................... . 
Westport Airport ... : .. ... .. H. P. Smith 

Ashevilte·Hendersonville Air· 
port ... ·. :; . ' ........ ~ ....... . . ... ................. .. 

Charlotte Airport •. . .•. , . , , •• J. R. Farrow 
Fay~teville· Airport . ~ . .. , ..••. , ..• , , •. , . , . ~., ........ . 
Lindl~y Fie I~. . ••••• , • , . . , , .. Henry W. Rafus 
L'ongvJew Fteld • . ..••.•.•.• . B. F. Seagle, Jr. 
Cli.as. Kenner Flying ·Service 

Ki~!~~~r.t Ai;p~,t· . : : : : : :: : : : : : : ~ . : : : : : : : : :: : : : : : : : : : : : : : 
Fnneis Marion .field . .•.•... W. F. Shiflett' 
New Bern Airpo·rt ........ .. ............... ..... ..... .. 
N. Wilktsboro ··Airport , •..... C. S. Coffey 
Knollw.ood Airport .•..•• , . •. Lloyd 0. Yost 
Curtiss·Wri!fht· Airport • •... . Elmer A. Myers 
·Fox)s Ro;:kmgbam Airport , . • V. Ratliff 
Ea!(le Airport ............... J. D. Winstead, Owner 
Sahsbury Airport , • , , , • ~. , .. , . . , , . , , • ; •. · •. . .... ....•. ~ 
Wilmingt~n Airport • , • , , .• , . . , .•.. , , . ........ . •.•.•.. 

Bismarck Airport ••. .•.....• M. H. Atkinson, G. M. 
D~vi!s Lake Ai_rl'!ort .. : ....... ~ ~ .............. ~ ~ , ..... ~ 
f.l,ck1nson Muntctpal A1rport . , ...•. . .... ~ . .... ...... . 
Hector Field .. ~ . •...•..•.•.• Titus Richar.ds 
Grand Forks Airport ~ . . . ...• E. L. Lium, Act. Mgr. 
Hettiilger Airport ...•..• . , .• Dr. W. D. Odou 
Jam~town, Airport • ~ ••..•. ~ ~ c.. A. H~nderson, S.ec. 
l.akota Atrport ....•••• ·, •.••. A, E. Thompson 
Port 0 Minot ............... c. 0, Shupe 
Ft. Pemliiita Airport .. , •.•.. Mun. Airport Comm. 
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Locatio,. 
Towner . . . . • • .. •••. 
Valley City •..•.. .. (m) 
Williston .•••. . . .... (m) 

01110 
Akron .... .. ••..... (m) 
Alliance . • .• . •••• .. 
Ashland . • .•.•.•.. . 
Ashtabula ...••..• .. (m) 
Bucyrus . . .... .. .. . (m) 
Canton . . .•••. . ..• . 
Cincinnati ••...•.•• (m) 
Cincinnati 
Cieveland :: : : : : : ::: (m) 
Cleveland ... ...•••• 

Columbus ... . . ... . . (m) 

Coshocton .... . .... . 
Dayton . .. . .. ...... (m) 
Dayton ••........•• 
Edtaon . . •.•• • ..••.. 
Findlay 
Gallipolis'·::::::::: : (m) 

Hamilton 
Lancaster :::::::::: (m) 
Madison 
Ma rietta ::::::::::: (m) 
Marion •. , ••...•.•. (m) 
Middletown 
Montpelier 
Sandusky . ... .. ... . 
Springfield . . . . . . . • • (m) 
Toledo (Box 167) •• 
Willoughby ....•• • .. 
Willoughby 
Young5town •.•.•••• 
Youn11stown . .•.• . . ( m } 
Yorkville (Belmont Co.} 

0JtLAH0)(7. 
Ada .• .. ..• ••••••.. 
Bartlesville , ...•.••• 
Blackwell •.•.. • •• . . (m) 
Bristow . •.•.• ...•.. 
Chickasha ......... (m ) 
Oaremore .. •••••••• (m) 
Duncan .. ..... ..... (m) 
Durant . . ....... ... (m) 
Elk City ........ .. (in) 
El Reno ..... .. .... (m) 
Enid .. ••.. . ... .... (m) 
Mangum . .. . . ...... (m) 
McAlester •..••..... 
Miami .•.•..•••• .. . ( m ) 
Muskogee .. •.. . . •.. (m ) 
Olcbhoma Cit y •..•• 
Oklahoma City .• . . (m) 
Pauls Valley .•.... 
Ponca City ., .. .... (m) 
Stillwater •••.•...•• (m) 
Tulsa . . • •........•• 
Tulsa (Box 3156) •. (m) 
Waynoka . .. ..•••. . 
Woodward ....... .. . <m> 

OaltGON 
Albany . ... .. .. .. .. (m) 
Ashland ...... ... .. (m) 
Eaker .. .........•• (m) 
Beaverton . .... ... .. 
Bend . ....• ... .•• • • 
Corvallis ......... .. 
The Dalles •••••••.•• 

Nam~ of Port Ma,.ager 
Take's Airport .... . . .. . ... ... J. J. Bertram 
'Valley City Airport . .... . .. . C. "E. Clarke 
Williston Airport ..... .... . .. E. M. Canfield 

Akron Airport .•••••• . •. •. .• B. E. Fulton 
Alliance A1rport ...... . .................. .. , ... ...... , 
Ashland Airport ..•••.•.•.••• . .•.•••.•• , •. ..... •. ..... 
Ashtabula Airport .• . ... . ...• , . • ••••. ••.• ...•..• ...•.. 
Port Bucyrus •••.•• . , ......• M. H. Foltz 
.McKinley Airport ••• •.•.• .. ..•. ••...•.. ...... .•...•. 
Lunlcen Airport •.•• •.••..... Albert B. Wunder, Supt. 
Watson Airport ..... ... .... . ............ ............ . 
Cleveland Airport . . . .. . ..... John Berry 
Great Lake• Aircraft Corp. 

Fld. .. •. . ... ... .... •.• ..••. . •.•. . . . . . . . . . . . . ••.... . 
Port Columbua , ...••.. . ... .• Maj. Wm. F. Centner, 

Supt. 
Coshocton Airport .. • •• • ••..• Russell C. ] acoba 
Dayton Municipal Airport .. . • E. A. J ohnson 
East Dayton Airport • . .. ....• . . ••• •...•.. ...• . . •.•••• . 
Ireland Airport 
Rummell Airport .. :: :: : :::: :: H;;,~·. B.'. Rtit00;eti ..... . 
Twin City Airport •.• . .•.•••. Stanley B. Huntington, 

Mgr. 
Hamilton Airport •.•..•. . , .. ] oseph Hogan 
Lancaster Airport .•.. .....•. . .•.•••••••. ......•... . •. 
Madison·on•the-Lake Airport . . ............. . ... , •.•... • 
Ohio Valley Airport . . •••••• Chris Matthews 
Marion Airpot:t . ...•.. ...•... . •• • ••.•.•• ......• .•.•. • 
Middletown Airport .•.••...• Geo. J. Wedekind 
Montpelier Airport ••...•...•. .•. •...•••• . . .... ..•.•.. 
Parker Fltld •••• . ..•• .•. . .. . . •.•... .•.. . ........••.. 
Springfield Mun. Airport . ... W. B . Little 
Trano.c:ontinental Airport .. .. C. J. Fenton 
Lake County Airport .••..... H arry R. Playford 
Euclid Ave. Airport ........ . W. W. F rancis 
Bernard Airport ........ ... .......... ............ . ... . 
Youngstown Airport ......... C. S. Hanson 
Scott Field ................. ............ ... ......... . 

Ada Airport , ..•............. Lt. Paul Hinds 
Phillips Aviation Field .. , •.. Wm. Parker 
Elackwell Airport ........ ... C. A. Bradfield 
Bristow Airport ..•••.. ...•.. G. C. Kittelsen 
Chickasha Airport ••..•. . • . . . Paul Rider 
Will Rogers Airport . ........ : ••• ••• ••••• ... .. . . •... . . 
Halliburton Field .••....... . J. H. Bender, C. M. 
Eaker Airport ..••.•..•........••••••.•••.. .... ••.... . 
Elk City Airport .. . ... .... .. Walter D. :t.buk 
Reno Airport .. .•. . .. ... . . . . H. M. Woods. C. A. C. 
W1:1odring_ Field .•.• . • •. .. ... Capt. Hu~th Askew 
Ponder F ield ..... . ... •. ..... Ray Shiffett 
Claud E ures Airport .... ..........•.•.•.. .. . .. ...... . 
Miami Airport .. ........ .• •. Ft. G. Freehauf 
H atbox Field .. ..•....• .. .•. L. L. Rupert 
Curtiss· Wright Airport .. . .. .. . ... . ....... ....... ..... . 
Oklahoma City Airport ..•.. . William E. Fletcher 
Pauls Valley Airport •. . .. ... Earl Witten 
Ponca City Airport .. . ...... . T. D. Harris 
Stillwater Airport •• .• • . . ... L . M. McGoodwin 
Mcintyre Ai rport •••• , ..• . . . D. A. Mcintyre 
Tulsa Airport .• .. .........• . C. W. Short, J r . 
Waynoka Airport ... .••....•....... ...... . ..... . .. •.. . 
Woodward Airport •. .. •.•.....••.•• ...•..... .. .... . .. 

Albany Ai rport . . , ••. . , • ...• F. E. Bloom 
Ashland Airport • . . .•..... . . ..• •••••....•. ...... .. •. . . 
American Legion Airport . . . .•.•• , •. ... . . .. .. .•... . . 
Watts Airport .. ......... .. . R. J, Danis 
Bend Airport .............. , C. G. Reiter 
Lyndon Airport •....•••• .. . • P. W. Lyndon 
The Dallea . . ·~ .• •• .•• •. .• • . Dr. A. B. Stone 
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Eastside . . . . . . . . . • . ( m) 
Eugene '(Box 328) .. (m) 
Grants Pau . •. ... . (m)' 
Lakeview ..•... . . . (m) 
Medford (Uox 1016) (m) 
North Bend ......•. (m} 
Pendleton ...... . .. . (m) 
Portland .. .. • . . .. . . (m) 
Roseburg .. .... ... . (m) 
Salem .......•..... (m) 
Springfield (m) 

P£11NSYLVANIA 

Allentown .....• . .•• 
Altoona-Tyrone .. .. , • 
Berwick .... ... ... . 
Bethlehem .. . .. . . . .. 
Bradford ..... . . .. . . 
Coatesville • •... . .•• 
Dubois .... .. .. .... (m) 
Easton ......... .. . . 
Ebensburg 
Er!e ..... .. ....... .. 
FaJrvJew ... , ... . .. . 
Gettysburg ...•.•••• 
Harrisburg , •••. . , , • 
Harrisburg . ..... ... . 
In<l.iana ..•.•.•... •• 
Johnsonburg ... . . .. (Ill) 
)ones Mills .. .. .. .. 
)obnstown ......... (M) 
Kylertowu 
Lancaater ... , .....• 
Latrobe .. . ... .. .. . . 
Leechburg . ....... . 
Lehighton . . . ... ... . 
Meadville .. .. .. , . • • 
New Castle ••• ••.•• 
Nicholson ••••. , . ••... , 
Norristown . ... , , •.. 
Philadelphia ....... (m) 
Pittsburgh (Dravos· 

burg) .•........ . . 
Pituburgh (m) 

Pittsburgh 
Scranton' .... . . . , .•• 
Somerset 
Sunbury . :::: :: :: : ; (lit) 
Towanda . . ...•. •.· . .. · (m) 
Waynesboro 
Wilkes·2arre 

Williamsport ••.. ••• 
Williow Grove (Phila.) 
York ........ .. ... . 

RHODE I SLAND 

Newport . . •.•.•.• . . 
Pawtucket 
Providence 
Woonsocket 

Sou:rx CAJtOLIII A 

Anderson ..... ..... (m) 
Camden •...•..... .. (m) 
Charleston ......... {m) 
Columbia ......... ... (m) 
Florence .. . .. . .. .. . ("') 
Green ville . . . . . . . . . ( m) 
Myrtle Beach •... .. 
Rock Hill 
Spartanburg · · .' .': .' .' .'; (m). 

Nome of Pl)f'f Mo11agcr 
Coos Bay .(\irport .....•..... .. •••.•. , , , •.......•... . . 
Eugene Airport ... ••...• . . . • H . H. Hobi 
Josephine County Airport .... Josephine County A. C. 
l-akeview Airport •.. . ..... .. Harry Ballard 
Medford Airport ..•.•• . , .... T. A. Culbertson, Jr. 
North Bend Airvort ...•.. .. • Franlc L. Black 
Pendleton Airport ..••.••.. . . City of Pftldleton 
Portland Airport . . ••••••.... hmes H . Polhemus 
Roseburg Airport ....••...... A . .f. Geddes 
Salem Airport .. •••.•....••.• T.ee Rye,rly 
Springfield Airport ••. .•.•• ••. . ••••..•• , •.. . . .. •...•. . 

Allentown Airport ••. , ....... ]. S. Christman 
.Stultz xrleld .. .. •.•.•.•..••. ..•... ...•.•......•••... . 
-Berwick Airport .••.•.•.••.• .. •.••••.•.•.... , . , ••.•. . 
Bethlehem Airport .. •.• . .• .. . Stanley W. Keck 
Har ri Emery Airport .. .. .... J ohn J. Moore 
Coatesville Airport ....• ... .. Philip Harman, Jr. 
Dubois Airport .•. . • .. .••... R. 0 . Howard 
Easton Airvort •.•.•...•..... O•as. A. Benclr.ert 
Key.stone Airport .. ••••••..... . . •.•.. ••• . . .... . ...... . 
Port Erie Airport •• , .•.•..•... , •••.•• , •• . ... , . •.•... . 
Erie County Airport .. ••••••• N. r(. ~icCray 
r.ettysburg A~rport .....•••. , M. S. Kleinfelter 
Harrisburg A~tport • , ••.•• , •... , .••.....•......••.... , 
SuS()uehanna Airport ........ ]. P. Walmer 
Hamilton Field .•••...••..•.• .. • ••••••.•........•.... . 
Johnsonbur(l Legion Airport .. .... .................... . 
Pike Run Airport . . . . • . • . . . ..••.•.................. . 
Johnstown Airport .. ... . •.. • . ]. H. Ritter 
Ames Airport . ...•... .. . , . .. . . ..•.. •••..... . ...•.•. . 
Lancaster Airport . . . . . . . . . . . . .......••.. . ....•.• ••. . 
J. D. Hill Airport .. .. ..... ........................ .. 
Lerebburg Airport .. . .........•..•..•••. .. . .. . •. · • · · . 
Lehighton Airport •.••...•... . .• .• . • · · • · . . ... . · · · · · · . 
Port :Meadville Airport .. , .•. R, P. Boynton 
Br4dford Airport ....•. , . , .. .. ••.•••.•.•... . . . ..... . . 
Mount View Airport ..•• .... , . ••••.•. • .•.. . .. ...... ·. 
Pat co Field .••• . •..•••.•. . .•. . •••.••••••....... • • · · · · · 
Philadelphia Airpart .. , •••..• LeRoy Hauser 

Curtiss· Bettis Airport ........ W. C. McConnell, Jr. 
Pittsburgh-Allegheny County 

Airport .... .•.•....... , . .. H. R. Bazley 
Pittsburgh-Butler Airport .... ]. T. Rinker 
Scranton Airport .. ••.•.•. .. . . .•.••....•• . . . . .. ...... 
Rhoads Field .. . . .... .... .. . .. ........... . . . . ... · · · . 
City of Sunbury Airport •. , . • . . ••.•...••. . . . .. . • · · · · · 
Towanda Le~~:ion Airport .. , . .. •.. • .. · • · · ...... · · · · · · 
Waynesboro Airport , •.. . ..••..•...•.•.. . . ...... ·. · · · · 
Wilkes-Barre Wyoming Val-

ley Airport ... .. . .......•. Ceo. S. 'Eckman 
Williamsport Airport .....• •. T. H. Kinkade 
Pitcairn Field ...• , .•.•..... . Geo. E. Chambliss 
York Airport ...•.. . , .•.•. .. Lester J. Sipe 

Newport Airport .......•... . Guerdon Brocl;so 
What Cheer Airport ....•...• {oshua Crane, Jr. 
Providence Airport •.... . . .. . V. M. Fletcher 
\Voonsocket Airport .... • •• .... ....•.. , ••. , . .. , , .... . . 

Anderson Airport . . •.•.••. . • .. •.• ...•.•.•.•.• , •. , ...• 
Woodward Aviation Field ....................... , ... .. 
Charleston Airport ••..•••. . .•...••. , ....•••... •..• ... 
Columbia Airport ..... . ..•. . •...•••.•...•..........•. 
Florence Airpart .. .. .. . . •... D. L. Husband 
Gr<'Cnville Airport .. . ..••. . .••.•.•...••...•..• , . . ... . . 
Myrtle Beach AirpOrt .. . . ............................ . 
Roddey Airport .. . .........••• , • , •••....••...... •.•.. 
Spartanburg Airport .. • , ....• } . E. Stmkins 
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SouTH DAKOTA 
· Al:ierde~n .... .. ... . (m) Aberdeen Airport . • ... . .. .. . R. G. Barstow 

B~lle · Fourche . . . . . . lkU~ Fourche Airport . . .... Geor~~:e E. H i«bt 
Lemmon ..... . .••.. (m) T.~·mmon Airport .. .. .....••• C. of C. 
Mobridge . . • . . . • • • . Mobridge Flying Service Field. I. L. Ha~ten 
Pierre : . .. ... ••. ... (m) Walter J. Smith Airport .. . . . G. 1\(. Roberts 

Rapid City • . . . . . • . Ra_e~~po~r ~i~~~- -~~~~~~t:~~ .. ..................... ... . 
Sioux Falls . • . . . . . . Renner Field .... . ...••.••..• E. IT. McCord 
Volga . . • . . • • . . • • • . . Midway Airport . ... . .•.•. ..•••..• •..•.... •••. ....... 
Wagner .• ... . .. .... (m) Wagner Airport •.. ... .•.• .•. C. W. Xni1dtt 
Watertown · Watertown · Airport ....•...•. R. C. Hubbard 

T~NNESSE! 
Chattanooga 
Chattanooga ....... (m) 
Knox-ville •. , . ..... . (m) 
Memphis .. . ........ fn>) 
Nashville ..... .•. , • (m) 
Union City (m) 

'fi'.XAS 
Abilene ...•...•.... (m) 
Albanx •• ....•••.•• (m) 
Amanllo •..•...••.. 
Aust,i.n . .... .•... •. (n>) 
Austm .. .•...•..... 
Beaumont ... . •.. . , • (m) 
Big Spring . . .... . . (m) 
Bonham ..... . . . ... {m) 
Breckenrid~re . .... .• (m) 
Brownsville ..... :. : (m) 

Corpus Christi ..... (m) 
Corsicana . • . . . . . . . • (m) 
Dallas . .. ........ : .. <1..> 
Del' Rio .. . .•. ... . (,:) 
El Paso •.•.•••..•• 
El Paso ..... .. .... (m) 
Fort Worth .. . , . .. (m) 
Gnnd Prairie .. . . . . 
Harlingen .. .. .. .... (m) 
Houston •.•.. .. •... (m) 
Houston • . • . . . . . . • • (m) 
Kerrville .....•••.. 
Lubbock ........ ., •. {m) 
McCamey . . ...... .. (m) 
Marfa ... • ..... ..•. (m) 
Marlin .. ... ....... (m) 
Marshall . .. .. .. .. .. ( m) 
Pecos . .. .. ....... (m) 
Port Arthur (Rox 712) 
Ranger (Pox 902) .• (m) 
San Angelo . . . ... .• (m) 
San Antonio •....• • (m) 
Sherman •.•...•..•• (m) 
Sweetwater . . .•. , .. (m) 
Tyler .. .. . ....... .. (m) 
Waeo ..... . ...•.... (m) 
Wichita Falls .•.• . . (m) 

UTAK • 

Brainerd Ai,.Port . . .•••.. ..••••••• .••. : • .• •.•••. ..... 
Chattanoosa Airport •.•..• .•• W. Deland Dyk~ 
McGhee· Tyson Airport ....•• W. I. Self . 
Memphis Airport •. .. ...••• ,JI. B. llolmes 
McConnell Field ..... ... ...• W. L. Hethcote 
Union City Airport ...•.. .. . J. R. Meek 

Abilene Air Terminal ..•.. .. . •• •.••........•..•. . ... . . 
Plane Haven Airport ..... . .. J. P. Alexander 
English Field ..•••• ... .•.• .' .Harold W. English 
Ro~ert .Muell~r Airport .. ......... . ........ : ......... . 
UntverSity Atrport . . . ... . ...•..••.• •.•.• .... · •... ..... 
Beaumont Airport . . •...... .. Frank L. Bertschler 
Dig Spring Airport .. .. . ..•.. Wm. L. Hagm;tn, Jr. 
Jones Field .•....•.... .. .. . • L. K. Crawford 
Dreckenri~ Airport ........ C. H . Oark 
Brownsville Pan-American 

Airport ....... . ........... T. E. Gilmore 
Corpus Christi Airport •...•. W. C. 1\Iaus 
Corsicana Airport •. .. . .. . ..••••••...•••.•...•.•.. . ... 
J.ove Field • , • , •....... ..• , . w: E. Fll 
D~l ' Rio. Airport ............. John. Y. ong, Mayor 
A or Mao( Fte.ld . .. ........ .. J. t;. Welker 
El Paso Airport .. . ......... A. E. Johnson 
Meacham Field ......•.•.•.• William G. Fuller 
Curtiss-Wright Airport .............. . ............... . 
Harlingen Airport ............•.............. ... ...... 
Houston Airp()rt ...• . ...•. . . C. P. Neuhaus 
Houston Main Stre~t Airport ... ..... ... ............ ... . 
Louis Schreiner Airport ..... C. L. Mason C. ~. Comm. 
Lubbock Airport .. •.. . •••••• Wm. C. Breedlove 
McCamey Field .... .. .•.•... W. E. Pittman 
Marfa Airpor:t ........ •••. •.•••.• ••.•.•.•.. ....... · · · 
Chamber of Commeo·ee Airport . ........................ . 
Marshall AirpOrt . . .. .•..•.....•.••.......... • ....••.. 
Peeoe Airport . . . . .......•. • Ralph Sparke 
Texaco .Airport . . ..•........ P . P. DodRe 
Ranger Airport .... .. ......• C. ]. Moore, Mgr. 
San Angelo Airport .. .. ...••• Autrey Monsey 
Winburn Field .. .. .......•.. J. Wayne Parks 
Sherman Airport .. ........ ........ ......... ......... . 
Sweetwater Municipal Airport ......... . ............. .. . 
·ryler Airport •...•• . ..•.•. •.•.•.•. ... . .. ••••••.•• .•.. 
Rich Field .... .. .. . ..... . ... J. C. btu 
Kell Field ...... .... . . . . . •• . F. Armstrong 

Ogden ..... .. ..••.• (m) Og<len Airport .. . . •. . . •.•. Harold R. Tripp 
Salt Lake City . : . •• (m) Salt Lake Airport .. ......•.. Gilbert R. Rich 

Vl!llMON"T 
Burlington ••• .. ..•• (m) 
Manchester 
Mont~lier •.•.• . ..• 
Rutland • ...•• . ....• 
§.f>dngfield •. . .• . .. • (,.) 
White . River Junction 

VIaGliUA 
Alexandria .....•. : • · · 

P.urlington Airport ..•.. ...•• James . Beckwith 
Equinox Airport .......•.... F. W. Orvis 
Barre-Montpelier Airport . .•• Chas. McKenna 
Rutland City Airport ....•.•••...••••...•............. 
H artness /urport .... • . •.•••• R. M, Wikomb 
Twin State Airport ...•. . ••• A. W. Stone, P res. 

Alexandria Airport ••.•....• :E. ·W: Robertson 
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Locotion 
Bristol ............. (m) 
D.anville .• . · .. .•.... . (m) 
Fredericksburg ••.••. (m) 
Hopewell .....• . . .• (m) 
Lynchburg tBox 782) (m) 
Nodollc ••••.. • : .•.• ' 
Port Richmond • ••. . (m} 
Richmond .......... (m) 
Roanoke · •.. ,., .•.•.•. {m} 
Waynesb'oro ••...... 
Williamsburg • :: .. .. (in) 
Winchester . ........ (.m) 

WASRINGt'ON 
Bellingham ••.•••••• 
Centralia-- . . • . • • • . . . (m ) . 
Chehalis · .. . . .. .. .. . (1tS-) 
Ellensburg .•. . .•.•. 
Olympia ........... (m) 
Pasco ..... . ....... (tn) 
Port Angeles . .. . .•• 

Seattle ..... . ...... (m) 
Seattle •.•.•• , ... , •.. 
South Bend •. , •.•.. .. 
Spokane. . . .. .. ..... (m) 
Tacoma ........ ... . . 
Tacoma . : ...... : .. (!fJ) 
'\lan¢ouver .•.. ...• . . (m) 
Walla Walla ...... (m) 
Wenatchee . •.•...•.• 

White Bluffs . .• .. ·. (m) 
Yakima .... -........ (m) 

WEST Vra.ciNJA 
Bluefield :· . . .•.. : . . . 
Cllarles.ton .... . ... .. (~) 
l:I\lntington ••.• • • .. 
White Sulphur Springs 

W rspoNsiN 
Appleton .......... . 
,Athlestane ..••• .. .• 
Eagle River ..... .. .. 
Eagle River .. .... . , 
Fo.n'd au Lac •.•.•. 
Jane~ville ....•.•••• 
Janesville· ......... . 
Kobler ............ (m) 
T.aCrosse .. ... .. . .. (mJ 
Land O'Lakes ....... (m) 
l\fadison ......... .. 
Madison ...•.•.•.•• 
Manitowoc .•.•.. •. . (ffl') 
Marshfield ......... 
Milwaukee (Bx 10.36) 
Milwaukee .. · ....... (m) 
Mosinee ..... .... .. 
Oshkosh .......... . 
Princeton •..• . . •..• (m) 
Rhihelander ....... ~"'} 
Sheboygan •..••. . .. (m') 
Stevens Point ..••. . 
Three Lakes ....... (m) 
Wa.shington Island • · · 
Wausauc •..•••••.••. , 

Wv.oxr»c: 
Casper . .............. (m) 
Cheyienne ••...•.••. (m) 
Cody •••.•..••.•. : . • (m) 
Greybull .......... . 
Lander ............ (m) 
Parco ..... . ....... (m) 
Rock. Spring's ...... (m} 
Sheridan . ..••• . .•.•• (m} 
Thermopolis ; ..•.•••• (m') 

Name of Po.r, Manpg~ 
Bristol Airport .•.•...••...•• Louis Hilbert 
Danville Airport ...................................... . 
Shannon. Field ....... ....... ........................... . 
Hopewell AirPOrt .....•. .. .• Lamar lobnson 
Preston .Glenn .AirPO'l't ..••• •• R. D. · pperson 
·Norfolli Airport ..•••...•..... • .••..•.....••.•...•.•.• 
·Thompson Field •..••....•.•.. Grosby Thompson, M~yor 
Richard ~- .Byrft Fl'ying Field. C. H. Schutte 
Roanoke Airport •• . : ..... . .• Clayton Lemon 
Valley Airport .............. C. C. Loth 
Williamsburg· Airport •....... 0. Z~ Johnson· 
Admiral Byrd Airport ....••. Roy W. RichardS 

J 

Graham Field ••....•.... . , .•. R.. C: Graham 
Centralia Airport .•••... . •• . T. R. Patton 

. Cheh~lis·· :AirPOrt ....•. : ..•.. A. C. St. J obn, Pres. 
,Ellensburg Airport . ....... .............. ...... , ....... . 
Olympia Airport ••.•.• , ••... E. N. Steele 

.I•.rariklin County AirPOrt ..••. A. E. Wehe 
Por.t .Angeles Air Transport· 

Field , . . ..... ; .. , ....... , .. Tohn Blum 
Boeing l'ield • . . ... . . . . . ...• Douglas Miller· 
Renton (Bryn ?,l'awr) F ield .. George Whaley 
South !}end·Raymond · Aii-port .. n. C. Kremme1 
Felts F1el.d •.•..•.•• , .•....•.. Andrew J. Fabian 
Mueller-Hark ins Airport ............... , ........ , • , •.•. 
Tacoma Field .. .. ..• , ..•.. . ,J, D. 'Crichton 
Vancouver Airport .. . . .. ............................ . Wa.tla Walla Airport ; •.. . . . : K. E: Baumeisten · 
Wenatchee Chamber o.f Com· 

JJ)eree: Airport .......... . .................................. • 
White · Bluffs, Lan<:Jing Field .. , ........................ ·• 
Ya~ima County AirP,ort ...•.. County Comm. 

Bluefield .Airport . .•• ; . . •.•. • ••.•••..••.•.••..••••.••.. 
Wertz Field ........•..•.... 1';, H. Hetzel, Mgr. 
Huntington ,AirPOrt , .•.•. , . •. 1-loward G, Mayes 
Gr~nbrier Airp,ort .• , . • ...... L. R. J.obnston 

George .A. ·virhiiing Ai.~port . ......... .... ......... . • .. . 
Scbaf Airport ••.•. . ... .. •. . R. a. Sch.af 
Keystone Park Airport ............... , ••..•....•••.... 
McCullough-Otter Rapids Fi<:ld· •••.•.•...••.•.....•...... 
Fond dll Lac Airport . . .. . .•. F·. F. Manor 
Janesville County Airport ........................... .. 
Jjnesv.me., Airport . .. ............................... , ... 
"'ohl.er An·port ••.. , •.• , •••.. Anton F. Brotz 
LaCrosse Airport, •..•.•.•.•• :Boar.d Pub. Works 
L:!nd O'Lakes Airport ........ J. F. Handbos 
Maoison Airport . .•• .•..•.. .• 0. G. Cor ben 
.RoY.al Afrj)ort .. , • . ·; ....••... Howard A. Marey 
Manitowoc Airport •.•. , • , •...• F . . SboblaSka 
Miners Airpol't ...•. • .....••.. W. Miner . 
. Curt.iss-Milwau:kee AirPOrt ..•. Douglas Hartis 
Milwaukee County AirPOrt ..•. 1\fajor" S. E. Piasecki 
Mosinee AirPOrt ... . ...... .. .... . . , ........... -........ .. 
Oshkosh AirPOrt .... ...... ~ ... R. A. Mensing, Jr. 
Princeton AirPOrt · , ..•. , ...•. G. V. Kelly · 
Legion. Field •• . .•••.... • .... Steve .Shadbre~k 
S!leboygan Airport . ..... ......................... .. .. 
Stevens Point. Airport .. ......... . .................... . 
Three l.,akes Airport •..•.. , . , • H. L. Grandy 
Washington Island AirPOrt , • Wm. Jess 
Attxander AirPOrt •.. ....••••• M. John.son 

Wardwell Field ...•• ...• •••.. :R. I.eferink 
Cheyenne Airport ••.•• , ••..• Boeing Air Transport 
Cody Ai·rport . .. . .......... . . ; .......... , .... ....... , .• 
Greybull Airport .. .. . ...... , ... . .................... . 
J •. artdet /"irport •.•.•• ... ..•. Hugh D. Spangler 
Parco. A•rPOrt • , •....•.....•.•.•••••...•.•. • .•.•. ', .•.. 
Roc~ . Sprinl{!i Airpor.t ••...... E. S. Maroney 
Sbendan Airport ••..••....•• Hanley .G. Cohn 
Thermopolis . Airpol't • ·• • : . ..................... ~· ...... . 
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AERONAUTICAL DIRECTORY 

SEAPLANE ANCHORAGES IN THE UNITED STATES 

Litt Supplied by Hydrographic Ollice, WuhlDCton, D. C. 

CLASS I. ANCHORAGES WITH RAKPS, ETC. 

Atlantic Coast 
Maine 

Bar Harbor (Hadley Point) 
Rockland 

.Jhaeachuaettl 
•c1ou~ster (Coast Guard Air Station) 
•Boston {municipal airport) 
•squantum (Naval Reserve air station) 
•south Dartmouth (Round Hill Airport} 

Rhode Island 
•Newport (Gould ' Island naval torpedo sta· 

tion) 

• Bridgeport 
Groton 

•New Haven 

Conne~ticut 

New York 
Brooklyn (Floyd Bennett Field) 
College Point1 Long Island 
Croton-on-Huo!On 
Lake George 

•Port Washington, L. 1, 
"North Beach, L. I. 
Am.ityyille, L. I. 

"New Dorp, S. I. 

New Jersey 
Atlantic City 

"Cape May (Coast Guard air station) 
Jers~y City 

Pennsylvania 
•Philadelphia (naval aircraft factory) 
Essington 

Virginia 
•Hampton (Langle_y Field) 
"Hampton Roads (naval air station} 
Hopewell 
Quantico (Marine barracks) 
Dahlgren (naval proving ground) 

Maryland 
Baltimore (2) (Middle River: Martin 

Airport} (Municipal Airport) 

District of Columbia 
Wnshington (naval air station, Anacostia) 

North Carolina 
Beaufort 

Florida 
West Palm Beach 

•Miami (5) 
• Key West ( na v a! station) 

Gulf Coast 
Florida 

• St. Petersburg 
Pensacola (naval air station) 
Tampa 

California, 

Louisiana 
New Orleans 

Pacific Coast 
Wuhineton 

San Diero (naval air station) 
Catalina bland 
Oakland (Oakland Municipal Airport) 

Seattle (5) (Sand P oint Naval Reserve 
Air Station); (Renton Airport) ; ( El­
liott Bay) ; · (Lake Union {2} ) 

Port Townsend (floating hangar) Oregon 
Portland 

Great Lakes 

JUiD.oi. 
Chicago 
Great Lakes (naval training station) 

lllchigan 
Detroit (2) 
Grosse lie (Naval Reserve aviation base) 
Mount Oemens (Selfridge Fie.ld) 

Duluth 

Cleveland 

Delafield 
Milwaukee 
Racine 

Alaska 
Anchorage (Boating ramp) 
Cordova 

Minnesota 

Ohio 

Wisconsin 

Juneau (floating hangar) 
li:etcbikan (2) (ramp and Boating hangar) 
Petersburg 
Wrangell 
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IL ANCHORAGES WITH ORDINARY HARBOR FACILITIES 

Atlantic Coast 

Calais 
*Eastport 
•Boothbay 
Bath 

*Portland 

Maine 

New Hampshire 
• Portsmouth 

Salem 
Provincetown 
West Barnstable 

•New Bedford 
Fall River 
Nantucket 
Edgartown 

Providence 

•New London 

Rhode I sland 

Co11necticut 

New York 
*Port Jeffenon, L. l. 
Amityville, L. I. 
Great Pond (l,ake Montauk L. I.) 
Brooklyn 

'Fort Myers 
•sarasota 
•cedar Keys 
Panama City 

Mobile 

~~~goula 
Gulfport 
Bay St. Louis 

Florida 

Mi~aiaaippi 

*K~yport 

New Jersey 

Maryland 
*Aberdeen 
Annapolis 

-Jlaltimore 
North Carolina 

Elizabeth City 
•Edenton 
More'h~ad City 
New Bern 
Wilmington 

South Carolina 
•Georgetown 
•Char leston 
•Beaufort 

Savannzh 
•Brunswick 

•Fernandina 
• J ackMnville 
*St. Augustine 
'Daytona Beach 
*Titusville 
*Fort Pierce 

Gulf Coast 

Weeks 

Port .'\rthur 
Houston 
Corpus Christi 
Rockport 
Point Isabel 

Georria 

Florida 

Louisiana 

Texas 

Pacific Coast 

Los Angeles 
Port San Lui~ 
Montue_y 
Santa Cr w: 
San Francisco 
Sausalito 
Alameda 
Eureka 
Crescent City 

Port Orford 
Marshfield 
Reedsport 
Astoria 

California Waahi11a:ton 
Grays Harbor 
Port Angeles 
maine 
Rellingbam 
J\naeortes 
New Dungeness 
Everett 
Rremet·ton (Navy Yard) 

*Description of anchorages publishe(l i• the Naval Ai r P ilot EaAt and Golf Coasts of 
the United States. 

H. 0. Publication 190. 
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SEAPLANE A~CHORAGES OUTSIDE THE UNIT~D STATES 
CLASS I . A·NCHO.RAGES W'ITH RAMPS, ETC. 

Canada· 
British Colu.mbia 

Naniatrio 
Swanson Ba)' 
Vancouver ·~z)· 
v ·ictoria 

Fredericton 
s~. John 

N'ew Brunswick 

Ontario 
Sault Ste. Marie 

Ce.ntral America 
C.nal Zone 

Coco Solo (United States N·aval Air St.a· 
t}on} 

France Field (United States Army Air 
Corps) 

Argentina 
Puerto Belgrano 

Brazil 
Fort'aleza (Cera). 
Illieio;~s 
Para 
Porto Alegre 
Rio de janeiro 

British Guiana 
George_town 

Chile 
Quintero 

Ba)lama lslan,ds 

South 

West 

New Po·ov.idence bland' (Nas~atl) 

Cuba 
Guantanamo (Hicacal Beach) 

Curacao 
Willemstad 

Haiti 
Porf l\U Prince (2) (United StateS- .Ma' 

rin~ ,Corp,s) (ftoating ran)p) 

British Jtond11ras 
· Beliz.~ 

America 
Columbia 

Barranquilla 
lluenavent.ur.a 

Dutch Guiana 
Paramaribo 

Ecuador 
Guayaquil 
Santa Elena 

Peru 
;\neon 

Venezuela 
'Mllo·acaibo 

Indies 

Kingston 
Puerto RicO' 

San Juan (Isla Grande Airp_oJt) 

St. Lucia 
Port Castries 

Trinidad 
PorJ of Spain 

STATE AIRPORT ADVISORS 

J\ppointe<l by the Ae~onautic~ ll<a.n.,h, U. S. D~~>.artment of Commerce, to cooperate''in 
ihe municipal airports development, progr;1m of the Civil Works Administration. 

Alaba.ma •.• , ••• Col. Sumpter Smith •... 830 Brown Marx Bldg., Eirmingham 
Ari'zoria ••.•.•••. Lynn I:.oekbad •• , • • ••• P .. f). Box 1328, Phoe.nix 
Arkansas. . . .. , •• ·Chas. M. Taylor . .• , •. 406 Louisiana · St., Little Rock 
California .•. , , • B • . M. Doolin •. , •...•. c/o CW A, 49 Fourth St., San Francisco. 
Colorado • , , , . , . Danr,ty Rearna .••.. . •• 137.5 T;in¢oln St., D'enver 
Conneciicut , .. .. Cha.rles W. · Morris · •.•• S}ate Capitol • . Hartford .. 
Delaware , . .•• • !.eon ThomP.son , .•..•• e, o CW:A. Delaware Trust Bldg .• \Vil-mington 
Florida ••• , • • , • A.' B. McMullin • , ...• ·State Capitol, Tallahassee 
Georgia ...•.•.• William F. Cummings-. .• 61 Miteb~11 ··.si., Atlanta 
Idaho .... , , . , •. Arthur Blomgren . •.. . • State Capitol, Boise 
!llinois ... , , , . , L . P. Bonfoey . . , ....• State Capitol, Springfield 
Indiana . . ...... Cl\a·rles V. Cox ........ 217 N. Senate Ave. , Indianapolis 
lowa • • . . •• •... ~alfh W. Cram ... •• •• e/o "Davenport. Democrat,!' DavenpOrt 
Kansas ......... bar Scliaeffer .......... ,e/o .. CV! A, Topeka . , . . . . 
Ken~u.cky •. , ..• Tohn C. Bennett , .. , . , L~UJs-:olle Flymg Servoce., Lo111svolle 
Louos1ana .. , .. , W. S. Young •...•. , ... Su)ela~r Bldg., Shreveport 
Maine . . . , ... , , HartY. M. Jones .•.• , •• State Hotise, Portland 
M~ryland . , .. . . W. D. Tipton • • •••. . • • 306 Stewart Bldg., Baltimore 
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Mau~c;husetta •• F~aneia P. Kc;nd:i.ll . • •• cio Natiorial Guard Hangar, Municipal A1r. 
· port-, East Boston 

Michigan ....... Col. Floyd Evans . .. , , .. Department of. Aeronautics, Lansing 
Mi.nn~ta ••..••• ~QI. L. ,H. Brittin •..•. N!'rt~west Airways, St. Paul 
.M!sf!.ls.s•pP• ...•. T ohn () Keefe • • ...••.. B1loxt . .. . . . 
:Mtssoun •.••.•. Roy C. Farrell ..•.•.• , Kansas Ctty Atrport, Kansas· C1ty 
Montana •.•.•.• Ered· B. Sheriff . . •.. , . . S\ate Capitol. Helena · 
Nebraska ••.•••• Dr", W. W. Arrasmith .. Grand Island Clinic, Gran.d Island 
Nevada ••• .••••• Robert' E. 0\<erman •••• Reno · 
New Jersey •. . • Maj. 'Robert L. Copsey .. Newark MetrOJ:>olitan Airport, Newark 
N. Hampshire ... W. N. Cogswell ........ State <::l\pitol, Concotd 
New 'Meo<ico ...• R. L. Harri'aon •••...•. Albuquerque 
New York ..... Warren Leslie ........ 124 East· 28th St., New Ybrk City 
N. Cat·oliila ..... R. .B. Page ••....•.... Wilmington 
N. Dakota ...... Noel Solien ........... lamestown 
Ohio ••••.••.•... ·Fred L. Smith ... , , ••. birector of Aeronautics, Columbus 
Oklahoma ••••.• W. C . . Lewis •••.• .•.••• F'ed~ral Bldg., Oklahoma City" 
Or.egon , •:- ..... Lt. Basil B: Sinit~ .... 1117 Spa.fding. Bldg. , , Portland 
Pennsylvatna ..• Raymond M. Marher •.. ZlS Empire Bl<!g., Pttt.sburgh 
.Rhode Island ... Dan W. ].ones • : . ...... 26 Washington Square, Newport 
S. Car.olina , ...• Dr. L. B. Owens ...••. Columbia 
.S. Dalcota •.••• • R. T. McKinnon .•••••• P.ierre · 
Tennessee •••••• Col, Her.bert Fox ••.••• Ameriean Natl. Bank, Nashville 
·Texas ...... , ... M. ;r. Norrell ......... Dallas 
Utah ........... D. R. Brimhall ........ c/o R. H. Hinckley, State Capitol, 'Salt Lake-

City 
Vermont ••.•... Porter Adams •.•••.••• c/o Motor Vehicles·, Montpelier 
Vir~tit;~ia •.•.... A. H. ·Pettigrew •.•.• , • S!a!e Capitol, Rich~ond 
Wa~lu.n~o!l .... ~ls"!orth Fr.e~ch ..... . C•.v1c Bid~., Spokane 
W ~ Vtqpnta ••. , Oavtd M. G•ltlnan •.• , • Slate Cap•tol, Ch~rleston 
Wtsconson ••••... A. D. Murphy •••..•.• c/o CW/\, Caspeo 
Wyomine •.•.•• T. Kirk BalcJwin •••.•.• c/o Association of Commeree, Green Bay 

AE~ONAUTI{,:AL MAGAZINES OF THE t:JNITED STATES 

~~l-0Lf~,G\1:\..tEW 
"ci'D~Yfl OF AIR LAW 
JoURNAL QF THE A,.ERONAUTlCAL 

SCIENCES 
·NATIONAL AERONA.UTlC MAGAZINE 
OFFICIAL . AVIATION GUlDE OE THE 
. AIRWAYS ' . 
POPULAR AVIATION 

~~6a\:§~fN ~l.LOT . 
U. S. AIR SERVICES 
UNIVERSAL 'MODEL AIRPLANE NEWS 
WESTERN FLY-ING 

515 Madison Avenue, New· York, N. Y. 
Washinitot'i S. q., East', New York, N. Y. 
330 West 42nd Street, New York, N. Y. 
35.7 East Chicago Avenue; Chicago, 111. 
Sol31 R.C.A. Building, .Rockefeller Cen· 
· ter, New York, N. Y. · 
Dupont Circle, Washington, D. C. 
608 South Dearborn Street, Chicago, Ill. 

o08 South D,e;l.rborn Street, Chicago, Ill. 
5.40 North· Michigan Avenue~~hic.ago,. Ill. 
SIS Madison Av.enue, New ~ork, N, Y. 
Tran~P,O!':Iation Builping, Wash.,, D. C. 
551 · Fifth Avenue, New York, N, Y. 
420 South San· Pedro Stre.et, · Los An· 

geles, Calif, · 



TRADE INDEX 

·DIVISION I· 

AI~CRAFT AND ENGINE MANUFACTURERS 

AIRPLANE 

M!.NUFACTURERS 

AMPH:IBION'S, INC. 
Garde~ ·City, L. 1., -N: Y. 

BuiHler!f of tlie, 
· · PJ;ivateer: 

· 3-PJa·ce cab'in Amphibion 
,215 H.P. Radial Engihe. 

Betfram Work:, Pre$ide'nt 
0. P. Graff, Sales Manager 

BELLANCA AIRCRAFT COR­
PORATION 

· Manufacturets of 
commerc!Ad' • .,. MPlijU-y - Specia• 

'Ail'pljUice> . . 
Contractors to United States and 

Foreign Governments. 
Office, Factory and Flying 'Field 

New Castle, Delaware 
G: M. Bellanca, President 

BOEI~G · AIRPLANE 
COMPANY 

Seattle,. Washington 
(Subaidiary· of United Aircraft) 

Military and Commercial Aircraft 
C. L. Egtvedt, President; ]. P. 
Murray, G. W, Carr, Erik H. Nel­
son, and C. N . . Uonteith, Vke­
Ptesjdenls; D. R. Drew; Se-~retary;_ 
H. E. B:owma:n, Treasurer. 

CONS(JLIDAIEED AIRCRAFT 
CC>lU>.ORATION 

. Bhllalo, New York 
Designer-s . and Manufacturers of 
~leets, mi'litar-y airplanes and fly­
mg boats. Contractors t'o U . . S: 

· Goverrtinerit. · 
R. H. Fleet, Pres,'; · L. D. Bell, 
Gen. Mgr.; R. P. Whitman, Asst. 

Gen. Mgr. 
Cable Address-"CGnsolalrco" 

CURTISS AEROPLANE & 
MOTOR CO., INC., BWfalo, N. Y. 

A Division of Curtiss~Wtight 
Corporation-MilitarY' Aircta-ft 

J, A. B. Sniith, Pres.; T. P. Wright, 
Vi(:e-Pres.; B. S. Wright, · Vice­
Pre:s.; B. G. Leighton, Vice-Pres.; 
G:eo. S. Lapp, Treas .• ; R. R . . Reger, 

Sec .. 
Cable .Address: ''Aeroexco"' 

CURTISS-WRIGH'J' AIRPLANE 
COM-PANY 

A Division of Cur-t-iss-Wright ·cor­
poration. Factory: St. Louis, Mis­
;;ouri. Builders of .sport planes, 

transports and military· planes. 
Ralph !?· Damon, Pres .. ;· G.' J. 
Btandeweide_, Vice-Pres.; Wm. B. 
Rnher.tso:n, Vi't':e-Pres.; II%eorge M .. 
Ebert, T'rea:s. ; R-. R. .Reger; Sec, 

Cable Address: "AerQexco" 

FAIRCHILD AVIATION COR· 
PORATlON 

S. M. Fairchild, Pr.~sident 
Subsidiaries: Fairchild Aerial 

Camera, Corporation, Fairchild 
Aerial Surveys, Inc:, 62-10 Wood­
side Ave., .Woo.dsjde, L. I.; 
Kreider-Reisner Aircraft Co., Inc., 
Flagetstown, Md..; F~jrchild Air.:. 
craft, Ltd., Longiieuil,, P. Q,, 
Canada. 

GENER~5RPAJjti:8.ft MFG. 
Baltim.ore, . Md. 

Manufacturers and ·Designers of 
Aircraft 

E. R: Bre:ech, Pres.; T. N. Joyc_e, 
V. P. and Gen. Mgr..; F. S. H.ub­
bard, Ass.t. Gen. Mgr.; L. R. 
Beard:slee, Sec.; J C. Felli, Treas:; 
G. M. Darsch, Asst. Sec.; V. E. 
Bertrandias, Sales Mgr.; W. H. 
Miller, Chief Engineer; M. L. 
Winter, Factory Mgr. 
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GREAT LAKES AI.RCR:AFT 
CORPORATION 
Cleveland, Ohio 

Contractors to tlie U. S. Navy 
Manu.facturers of. 

~~mtt.<:..~ 1'~ <\{ M':~t.U. ~ 
Per-formance 

.Chas. F. Barn~t. Pres,; P. B. 
Rogers, Vice Pre·s. and :Ch. Engr.; 
B. D. M,ors~; Sec'y-Tr~as.; H. A. 
Anderson·, Sales. 

SIKORSKY A VIATIO·N COR· 
POR..ATION, Biidg~port, Conn: 

Subsidiary o.f Uniled .Ai"rorait & 
Transport Corp. D~signers: and 
manufacturers of single and ·multi­
motored transport amphibions and 
Hying boats for private, com­
mercial and govern,ment service. 
F. W, Neilsun, Pres. and Gen .. 
Mgr.; I. I:" Sik9r,sky, Vice•Pres. 
in charge l!:ngineering; E. H. 
Glaett li, Sei:'y. 

CHA.NCE VOUGHT C()RPOaA­
TION, East Hartford, Conn. 

Subsidiary of United Air:craft & 
Transport. Corp. 

Designers and Manufacturers of. 
Military and CommerCial Aircra(t 
and Seaplanes. Contractors to 
Govemments of United .. Sta.tes 
and Foreign. Countrfe.s. ' · 

E. E. Wilson, President 

THE WAC.O. AIRCRAFT 
COMPANY . 

;tyfanufacturt.rs of WAr:..O ·private 
l_igh't commercial arid military land­
planes and seaplane·s. Aircraft 

designer-s and constructors. 
Clayton J. B.rukner,. President 
Lee N. Brutus, Vice President 

and Treasurer 
L. E. S~. John, Secretary 
Hugh ·R. Ferry, · Sal~s' Mana2'et 

ENGINE 

MANU~?ACTURER$ 

ALLisog0~~~~.tt_,EERING 
Subsidior;y ·of 

General Motors Corporation 
Indianapolis, Ind. 

Aircr-af.t B0wer Plant Engineering 
and Cot:~str!lCtiop. 

A.llis~il Steel Back Bea.rings 

PRATT & :WHITNEY AIR­
CRAFT COMPANY 

(Subsidiary United . Airmsit & 
Transport Cor.p.') 

Ea.st Hllrtiord. Conn. 
Man!Jfa.d!lrers of 

"Wasp Junio.r/ ' "Wasp/' ·"Hornet," 
"Twin Wasp Junior'' and "Twin 

Wasp'' Aeronautical Engines. 

President: Donald L. Brown 
Vice President and Treasurer; 

Charles W: .Deeds · 
S~cretar.y: H. Mansfiel~ Horner 
Chief Engineer: Andrew V. D. 

Willgoos 

W~IGHT AERONAUTICAL 
CORPORATION 

(A Division of Cur.~s-Wright Cor:p.) 
Factory: Faterson, N'ew Jersey 

Manufacturers of 
Wrigh~ · "Whirhvinas,'' Wright 
"Cyclones" a'nd Curtiss "Con­
queror" ana "Challertg.er" En­
gines. Guy W. Vaughan, Pres.; 
Arthur Nutt; Vice-Pres.·; M. B. 
Gordott, Vice-Pres.;. ·B'. C: Le.igh­
ton, Vice-Pres.; J. J . .Ponahue, 

Treas,_; R. R. Reger, Sec. · 
Cable Address: "Aetoexco"' 
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~ DIVISION II~ 

MANUFACTURERS OF : ACCESSORIES, MATERIALS 
AND SUPPLIES 

AIItPLANE AccESSoRIES, 

MATERIALS, P ARTS AND 

S UPPLIES 

ALUMINUM COMPANY OF 
. AMERICA 

Gulf Building, Pittsburgh, Penna. 
Alcoa Aluminum and its alloys in 
every commercial form-flat and 
corrugated sheet, castings, forg­
ings, tubing including streamline, 
bolts, screws, rivets, wire, rod, 
bar, fuel tanks, L ynite Pistons and 
Connecting Rod·s, Alcoa Albron 
Powder and Paste for aluminum 
paint. All forms of aluminum re­
quired for aircraft construction. 

AMERICAN GAS ACCUMU­
LATOR COMPANY 

Elizabeth, N. J. 
Elastic Stop Nuts and Fittings ·for 

Aircraft 
Sperry-Aga-Bbt Airport and Air­

way Lighting Equipment 

BENDIX PRODUCTS COR­
PORATION 

South Bend, Indiana 
Division of 

Bendix Aviation Corporation 
Vincent Bendix, P resident 

Airplane Carburetor Division 
Bendix Stromberg Carburet<Jr Co. 

]. M. Miller 
Bendix Airplane Wheel & Brake 

Division 
Shock Struts, W heels and Brakes 
Tail Wheel Knuckles, Pilot Seats 

J ohn R. Cautley 

GENERA.L-ELECTBIC 
Schenectady, N. Y. 

Complete airport- an<! airway­
lighting equipment including 

beacons. 
Superchargers for Aircraft 

Engines. 
Sales and Engineering Offices m 

P rincipal Cities. 

MACWHYTE COMPANY 
Kenosha, W isconsin 

Aircraft Tie Rods 
Streamline - Square - Round 

W ith Terminal Assemblies 
Geo. S. Whyte, P resident 

Jesse) S. Whyte, V. P . and G. M. 
R. G. Diehl, Sales Engineer 

JOHN A. ROEBLING'S SONS 
COMPANY, Trenton, New Jeney 
Aircraft Wire, Strand, Cord, 
T himbles, Ferrules, Locking and 
Serving Wire, W elding Win~. Con­
trol Cables, Ignition Cables, Elec-

trical Wires and Cables. 
Horace E. Thorn 

Aeronautical Represtntative 
Catalog A-636 

STEWART HARTSHORN 
COMPANY 

250 Fifth Ave., New York CJ.ty 
Mfrs. of Streamline and squa·re 
section tie rods complete with end 
fittings for airplane external and 
internal bracing. 18-8 Stainless 

Tie Rods. 
]. M. Layn g, Secy. and Treas. 

SUMMERILL TUBING 
COMPANY 

Bridgeport, Monte. Co., Pa. 
Mfrs. aQd .warehousers of Seamless 
Steel Tubing for t.ircraft In­
dustry made to Govt. Specifica­
tion. Round, Streamline and 
Special shapes, including Corro­
!'iion-Resisting steels. S. L. Gabel, 
Vice-Pres ident, N. H. Wolf, Gen-

eral Manager. 
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ELECTIUCAL 

EQUIPMENT 

THE LEEC£..NEVILL,E 
COMPANY 

5363 Hamiltpn. Ave., Cl¢v:c.land, 0. 
Electrical Starting and Lighting 

Systems 
Voltage Re~lators (ol' Airplanes 

B. M. Leec~. Preside'nt 
P. H. Neville, Vic·e-President 
Geo. S. Cole, Secy. and General 

Manager 

ENGINE pARTS 
·' ' 

CoMPONENTS AND 

ACCESSO.RUl.S 

THE B. G. C.OR.PQ~ATION 
136 W:est 521ld St., New York C.ity 

. ¥i.ca .Avia­
tion Shielded 
and Un- · 
shielded Spark 
Plugs 

Rich.atd Gol:dsmith, President 
G.eorg~ .M. Pau·Json, 'qiief Engineer 

BREEZE CORPORATIONS, 
INC. 

24-46· South. 6~h St.-, Newark, N. J, 
Breeze Radio Ignition Shield'ing, 
~erofiex Fu.el and 011 Lines, Tie 
Rods; • lg11i#on Synchronizer-s, 
Tachotp.et~r . Drive~.. Flexi~le Euel 
Pump Dr1ves,. Sh1elding Conduit. 
and Fittin-gs for Light and Power 
Lines,· Flexible Metallic Tubing. 

ECLIPSE AVIATION COR­
PORATION 

East Orange, New· Jersey 
Starters, GeneratCirs, . Radip' PoWer 
Equipment, Aut.omatk Propeller 
Hubs, Mis.ceUaneO:us Aircraft Ac-

cess'Odes. 
Charles M;uc.us, President 
Raymond P. Lansing, Vice-Pres. 
Edward E. Lewis, Sec.-Treas. 

NORMA-HOFFMAN BEAR-
INGS CORPORATION 

Stamtord, Conn. 
NewY ork Clevelart·d Detroit 
ChiCago Pih'sburgh Cipcinn;!.ti 

Precision' Ball, 
Roller:, and Thrust Bearings 

W. M. Nones, · Pi:es. and Treas.; 
0. P. Wilson, Vke . P'res.; G . . R. 
Bott, Eng. Mgr.; H. J. Ritter, 
· Ass··~ Secy. · 

SKF INDUSTRIES, Inc. 
Fr:ont. St. and Erie Ave., 

Philadelphia, Pa·., · artd · 
Hartford, Conn. 

Mtrs. of Skayef Self-Aligning Ball 
artd Roller Be.arings; Hess-Bright 
Deep-Groove Ball Beatings; Thrust 
Ball :Bearings, etc. W. L. B,att, 
President; R. F. Runge, VIce-

President 

UNITED· AIRCRAFT 
PRODUCT$, INC. 

Dayton, Qhio 
Mfrs. -of AN · Standard AirGraft 

Parts an.d Acc.essories. 
Spechilitt,s in Aircraft Fuel System 

and Power Plant Equipment 
H. M. Hiester, Gen. M~r. 
R. G. Dykeman, Chief Engr. 
Jos. .G. Lehman, Treasurer 

WYMAN-GORDON COMPAN·Y 
· · G~aranteed Forgings ·· 

Wore ester, Mass. Harv~y, Ill. 
Aviation Divisioh; Worcester. 

Manufacturers· of 
Crankshafts:, ·Connecting Rods, 
Propeller Hubs, Cams, Ge.ars, 
Pistons, and other vital forging~' 

for Aircraft J;!:ngines 

INTERNATIONAL FLARE­
SIGNAL CO •. 

_ Tippecanoe. Ci~Y •. Ohio 
.Airplane Flares arid ·Signals 

The .only complete Jipe of Ap­
proveo Flares meeting :<!-11 classi­
fication requirement's of the" U. S. 
Depa·rtment of Cl)mmerce. Can­
tra.Ctors to. the United States and 
Foreign Governments. Send for 
free. descriptive Catalog. • 
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INSTRUMENTS 

KOLLS'MAN INSTRUMENT 
COMPANY, INC. 

1 Junius Street; 
Brooklyn. New York 

PRECISION AIRCRAFT 
INSTRUMENTS 

Pioneer Instrument Company, Inc. 
Brooklyn, N. Y., Los Angeles, Cal. 
The most complete line of Air­
craft instruments in the world i 
Electric Tachometers:. Turn and 
Bank-Climb and Air Speed Indi­
cators; Supercharg~r and Pr~.ssure 
Gauges; Sensitive Altimeters and 
a most complete line of Aircraft 
Compasses. 
European Represenfative-

M. Calderara, Paris, France. 

SPERRY GYROSCOPE 
COMPANY, INC. 

Brooklyn, N. Y . 

• 

-=-o ..... ~ Artificial 

Directional 

• 

Horizon 

o o Gyro 

• • 

Sperry Pilot 
for 

o Automatic 
Flying 

Airport and Airway Lighting 
Equipment 

PRoPELLER.S 

HAMILTON STANDARD PRO­
PELLER COMPANY 
East l:fartford, Conn, 

· Subsidiary 
United Aircraft & Transport 

Corporation 
Adjustable and Controllable Pitch 

Airplane Propellers 
Raycraft Walsh, S. A. Stewart, 

President Secy-Treos. 

RADIO 

EQUIPMENT 

AIRCRAFT· RADIO CORPORA­
TION 

Aircraft Radio Equipment 
Laboratory and Air_port at 

Boonton, N. J. 

RCA VICTOR COMPANY, INC. 
Camden, N. J. 

Aviation Radio Systems and Equip­
ment for any Aircraft and Air­

port Requirement. 
E. T. Cunningham, President 
G. K. Throckmorton, Executive 

Vice President . 
E. A. Nicholas, Vice President 

in Charge of Sales 
D. S. Little, Manager, Aviation 

Radio Sa1es 

~srem Electric 
Radio Receiving and Tran.smitting 

Equipment for Airlines, Air­
ports and Private Flyers 
WESTERN ELECTRIC 

COMPANY 
Aviation Communication -Com­

mercial Department 
195 Broadway New York, N. Y. 

THE B. F. GOODRICH RUB-
BER CO. 

Akron, Ohio Los Angeles, Calif. 
Mfrs. Silvertown high and low 
pressure, also Streamline Tires, 
Tailwheels, Rubber Tubing, Shock 
Cord, Matting, Grommets, Gaso­
line and Radiator Hose, Head­
phone Cords, Engine Mounts and 
Special Molaed Goods, De-Icers 
and Abrasion Shoes. 
}ames S. Pedler, Aeronautical Sales 
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·DIVISION III· 

AIR TRANSPORT OPERATORS AND REFINERS 
OF FUELS-LUBRICANTS 

AIR TRANSPORT 

OPERATORS 

PITTSBURGH AVIATION 
INDUSTRIES CORP., 

Divisions-Pennsylvania Airlines, 
Inc., Penn School of Aviatio,n 
-Branches at Pittsburgh-Butler 
Airport, Allegheny County Muni­
cipal Airport. 
Aerial Services of All !Gnds 

Main Offices 
Alle~heny Ceunty 
Mun1cipal Airport, Pittsburgh, Pa. 

T W A "The Lindbergh Line" 
FASTEST SERVICE SHORT-

EST ROUTE 
COAST TO COAST 

Passengers - Mail - Express 
Reservations at leading hotels, 
travel bureaus, any Penna. R. R., 
Postal Telegraph, Western Union, 
Greyhound Bus or T W A Office. 
Tranac:ontinental 4 Western Air, 

Inc. 

UNITED AIR LINES 
Subsidiaries: Boeing Air Trans­
poft, Chicago-San Francisco, Salt 
Lake-Portland, Kansas City-Oma­
ha-Watertown, S. D.; National Air 
Transport, Chicago-New York, 
Chicago-Dallas; Pacifi c Air Trans­
port, Seattle-San Diego. 

P. G. Johnson, President 
General offices, LaSalle-Wacker 

Building, Chicago. 
Passenger ---;- Mail - Express 

REFINERS OF FUELS 

AND LuBRICANTS 

SOCONY-VACUUM CORPORA­
TION 

26 Broadway New York, N. Y. 
Socpny Mobilgas Aviation 

Mobiloil Aero Oils 
Aircraft Instrument Oil 
Aircraft Compass Fluid 

STANDARD OIL COMPANY 
(Indiana) 

910 S. Mich. Ave., Chicago, Ill. 
Fuel and Lubricants; Stanavo 
Aviation Gasolines, · Stanavo Avia-
tion Engine Oils and Greases. 

Edward Seubert. Pres. 
Allan Jackson, Vice Pres. 

Amos Ball, Gen. Mp;r. Sales 

PRODUCTS 

STANDARD OIL COMPANY 
Of N£W JERSEY 

26 Broadway • "''" Vorl City 

THE TEXAS COMPANY 
135 East 4Znd St.; New York City 

Offices in Principal Cities 
Texaco Aviation Gasoline 
Texaco Airplane Oils 
Texaco Marfak G~eases 
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·DIVISION IV· • ~ 'liP • 

EXPORTERS, PUBL.ISHE.RS A.N.'D MIS~ELLANEOlJS 

T A C 0 M A F I E .L D 
Tacoma. Washington 

Pierce County Municipal Airport 
Dept. of Commerce A .1 A Rating 
Radio Transmitter, 278' ~ilocycle.s 

Complete Wea~her Service. 
Firepro.of Hangar 

. Approved Repair Station 
Radio Range Beaco'n, 1 mile south 

Uriite.d Air Lines 

CoMMUNICATIONS 

A~¥~t~1i~I:/iEcf~~:'fN~D 
apd Asaopiated Cl?tnpanies 

B'eH .System Cornniuni'cati()n Serv­
ices. Any B'dl System BU'sine.ss. 
Office or Ge·n·eral CommerCial 

Manager 
, Long Lines Department 

32 Sixth Avenue New Yo.rk City 

0W£niT S~VICE 

NATI:ONAL CREDIT OFFICE, 
INC. 

Two Park Ave,. N~w York City 
Operating as the Credit Depart­

ment for the Aeronautical 
Cha-mb'er of Commerce 

Registered Reporti'rlg. Service on 
Mfrs. of Airplanes, Engines, 

Parts, Fields, etc·. 

BARR SHIPPING CORPORA­
TION 

Z'S Beav.er St., New '(ork City 
Spe·dali:~;_ing in 

Boxing, Shippihg, lns.uring Ex­
port Planes, Motor~. e.tc. 

Pioneers in Export ServiCe to Air­
craft. Manu:facturers 

CU'RTISS..WRIGHT EKPORT 
(:ORPORATIQN 

30 Rockefeller Plaza, N. Y. c. 
A Division .Qf Curtiss-Wright Cor­
poration. Sates and pistributors 
of planes, motors. an·<J all types of 
aeronautical equipment in foreign 

countries. 
] . $. Allard,. :Pres.; Wm, F. Gould­
ing, Vice~Pre·s.; B. G. Leighton, 
Vice-Pres.; W. D. Pawley, Vice­
Pres:; E. S. Cramer, Treas.; R. R. 
· Reger, Se<::. 

Cal:ile Addr.ess: "Aero·exco" 

UNITED AIRCRAFT EX­
P'ORTS, INC. 

A DivisiO.n o.f Unit¢d Aircraft & 
Transport Co:rporation 

230 Park Ave., New York, N.Y. 
Gable Address: "Unitedair" 
-E?C;port Represeptati.v.es fo.r : 

Boeing, Cha'~tce Vought, Sikorsky 
and S.teamran Airplan.es 

Pra'tt & Whitney Engines and 
Hamilton Standard 

pellers .~~Ke:'-t;. 
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PHOTOGRAPHIC 

SUPPLJ$S 

EAST1-f!\N KODAK COMPANY 
Rochester, N. Y. 

® Aerial Photo.graphic 
Materials and 

Supplies 

PUBLISHERS 

(Including "Aviation E~Jgineerin,q") 
. 515 Madison Ave., New Yor.k, .N.Y. 

Largest aeronautical publication 
in America 

Leads in technical, feature and 
news materiaL 

$3 a year. 2 years, $5 

E. P. Warner Al Editor ;4VJATI{)N Estab. 1916 

The authority on Aircraft, Air 
Transport, and Military Aviation. 
Member Audit Bureau of Circula-

tion. 
McGraw-Hill Publishing Co. 

330 W. 42nd St. New York 
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