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I-L PTER I 

AERONAUTICAL POLICY 

Lead V\ oriel in 
Foli c - Need 

O RE airplan and aircraft encrm es 
· ilt in the Tn ited ince t he \~ right 
1t d the B -:in o- ma hine o year ago · yet 

at no m n u h n table de' I pment in fl ying equ ip-
rnent .. ha of he Ia t 'ear in Am ri an aviation. 

The ai rpl ne and all it part were ubjected t gr eater technical 
roveme t in I93" than durin o- an · imi lar 1 eri d in the hi tor) 
i h . The mm rcial tran p rt ian wa made 6o miles an 

hour ia ·er. mor rclia I · , m r effici nt an I m re c mfortable 
a- u ... i po i · n of I ft · emin n ab ve all ther agencies of 
tran p rta :i n. he ymb I in fact of a n w r't t speed in travel 
and trade a ro the c untr~ and b tw n the nations. \t the 
ame time he military airplan wa d vel 1 eel to fl y much faster 
han e er bef re a nd, ~-p f or typ perform with far grea ter 

effici ncv at alient heio-ht in fio-ht r aid or patrol. 
T hat err tifyino- techn i a\ dev lopment in the nited States was 

aenera lly a m itt d t be mor advanc d than else\· hete in the world ; 
an it \Va a ttributed n t o much to uperior engineering genius 
a to other c nd iti n wh ich fo tered m re rapid g rowth. 

I t wa n t th r e ul t of ne year s planning or building. It 
wa the fruit f a clearly defined national policy establi heel over 
th years f e..'\:perim entat ion which follov,red the \1\Torld \ 1\ ar. It 
\Ya based on r ecognition of the need f or continuous effort in the 
de ign, con tructi on and operating branches of both commercial 
and military a\ iation. The national policy g rew out of official in
vest igation and research into all pha es of aeronautics. 

T he A merican Aviation .r fission after studying European aero
nautic plans in I9I9 reported to President vVilson that it is impos
sible to suddenly create aerial equipment to meet a national emer
gency, that the "training of personnel, including engineering, pro
duct ion , inspection , maintenance and operating forces-covering some 
50 distinct trades and some 75 industries-has proved itself a 
stupendous task when undertaken upon the basis of the war emer-

I 
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gency alone. Pa ·t xp · n nc and every ccon mic n. iderati n 
point to the v ital n eel f r the f rm ulat ion by the L"nited . "ta · f 
a definite, C0111J rehen ivc and c ntinu in,. p )] icy fo r h dc v I pmcnt 
of every pha:·e f the a ir -r-t ft art. ·· 

T he La. it -r J3oard of th Arm· in a con fi d ·nt ial r p rt d·:ttcd 
October ri,I92..,, ailin rart : "Th a ir -raftindutr)·i n h · · n itcd 

tate at p r ·sent i : en tir -l ina lequat · to m t p ace ani 
1uirements; it is ra pid ly dimini :h in. an ! unci r pres · nt 
will soon p racti call y el i. appea r. " 

THROUGH SCENIC WONDERS 

One of the new Boeing, twin Wasp-powered, tra nsport planes used in the · New 
York-Chicago, coast-to-coast service and on other divisions of United Air Lines . 

The ational Advisory Committee for Aeronauti cs in its an-
nual r eport for 1924 recommended that among other steps, ' ' the 
Army, Navy and postal air se rvices should ag ree upon a balanced 
program setting forth from tim e to time the probable requirements 
of the Government," etc. 

The Lampert ,~ommittee 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, r o mm ncl c1 _ in th rn tho I of 

he·n 
pr cr ram . 

It remained 

he poli y into cl 1nit pr cr ram in 19- 6 
mmer \ct, the Na\) --Year Aircraft 

WATERWAY, RAILWAY, HIGHVlAY AND AIR"VAY 

One of Transcontinental & \;\, estern Air 's \• "right Cyclone-powered Douglas air 
li.ners over three kinds of surface traffic arteries at Kansas City, :Mo . 

P r or am _~\ct and the A rmy 5-Yea r A ircraft P rogram \ct. 
The .-\ir Commerce .1\ct o£ 1926 was designed, in conjunction 

with poli cies of the Post Office D epartment and contract air mail · 
legislation, to lay the fo undation of a great nation-wide civil 
aeronautics system. It established an Aeronautics Branch in the 
Department of Commerce. vvith powers of regulation, licensing and 
supervi sion over all interstate flying . The Branch was also charged 
with the development of the Federal Ai rways System. 

The A rmy and Navy program acts of 1926 were in accord 
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with the national policy of maintainino- th a ir fore 
strength, which at the time ecmc l ade 1uate when ompared t 
air force program: .of other nati ons. T h y a uth riz d I. o erv ice-
able planes for the A rmy ir q s and I,O o . rvic abl plane 
for the Bureau of Aeronautics f the av . They provided the 
legal machinery for a c ntinu u c n tructi n pr ram, h r ler 
for military equi pment, togeth · r with th de elopm nt f I u ine 
from air transport and pri vate flyin o-, pr mJ maintain the 
a ircraft factories in a healthy state. 

It was recognized that the a ircraft 1 !ants mu. t I e nc urau d 

COMFORT IN A MODERN TRANSPORT 

Men, women and children enjoying their" ride in one of the new Cyclone-powered 
Curtiss-Wright Condor transports operated by American Airways on its New 

York-Chicago and southern transcontinental routes. 

to maintain design staffs and up-to-date construction facilitie s 
through the medium of a reasonable number of military orders. 
The air line network was to be developed to a state which would 
render it of service to all the people and in time enable it to be 
self-supporting. Air mail contracts were to help defray the cost 
of developing the air ~ransport system. Private flying was to be 
encouraged by the Department of Commerce. 

The programs established in 1926 were successful in so far 
as they were carried out. The Army and Navy started to build 
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it quipment to the au thorized trength. The Ta vy succeeded 
t mp rarily . T he nny 1r orp wa handicapped b) lack of 
f und . radually both branch of the clef n e establ ishment fe ll 
behind becau Cono-r did n t make the nece a ry appropriati ons . 
Yet the rm · and had the mo t efficient ai rcraft in the \ odd. 
Their h· ull that the) d.id not ba\ e enou o-h. 

Th ranch of the Department of Commerce e tab-
m which ev n now is a model 

NEW OCEAN AIR LINER 

The new Sikorsky S-42, with fo ur Pratt & Whitney Hornet engines, first of 
lbe Pan American Airways new fleet of over-water transports. It has accomoda

tions for 32 passengers and a half ton of mail. 

for the world . Under the supervi sion of the Post Office Department, 
the contract air rnail system had encouraged the growth of the air 
tran port network to a point where the mail lines, on January I, 

T 34, were doing abo ut rso,ooo miles of flying every 24 hours, nearly 
half of it at night. They were can ying increasing loads of pas-
engers and express and were capable, under a new m ethod of 

payment, of flying the mails at a p rofi t to both the operators and 
the Post O ffice Department. 
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P rivate fl yincr had sh wn con i !c ra b! th e 
depres. ion. T he \ rona u ti c Branch and 
operated to the f ulle t extent in fo teri n cr th · 
ness organi za ti on · and ther 1 r i vate owner . . 
t he depres ion reta rded nor ma l c.r ro;vth the tat 
beg innin cr of the yea r had m re p ri vate pi lot. ancl m re 1 r ivatc ly 
0 \\ ned plane. than all other nat i n: combined. 

T ho e fami li a r with the 1 r oT ' . s and fa il ure: 
year. we re convinced of the imm · d iate need fo r a n w an I 
e xam inat ion of the nat ional aviat i n po li cy, w ith the i I a 
ur new p rocr rams more in accord w ith pre:en t c n liti n . The) 
knew that eight year s ela r sing . in t h · f rmat ion f th ld 1 r -
g rams had brought f rth ext ra r lina ry technica l cl v I pment, a 
general change in av iat ion programs o f the r nai.1 n 
clearl y clefmed perspective o f the s i6 ni fica nce of ;n iat ion in th 
nea r f uture. v\ hil e the fast and practical a irplane had be 11 nl 
a promise eight yea rs acYo, it had n w I ec m an accompli ·h cl fa t. 
a v ital thin cr whi ch had demon t rate 1 its u cfulne s in peace and 
war. A n examinat ion o f the nat ional av ia ti on p I icy \\ oul d dete r
mine the weak spot in th old program and pd int the wa) f r 
immediate im provements. 

T he year 1934 promi sed to brin o· about a re tatement of the 
national poli cy, through new p roor am s a uthori zed by nor e pro
vid ing fo r expansion of th e a ir ma il se r vice, promot ion o f p ri vate 
fl ying , encouragement of the manu fac turing industry and deve lop
ment of the air forces to a numeri cal st r cncrth at least equa l to those 
of other nati ons. 

THE MARTIN BOM BER 

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



CH.APTER II 

AIR POWER 

Comparative Combat Airplane Strength-Air Force Development 
Programs-Struggle for Supremacy-Reserve Air Power-Air
craft Production and Sales-A ::\ational Institution-The 

Aeronautical Chamber-Outlook for 1934-Delay in ~Ianu
facturers Code-:\.merican Society of :\lechanical Engineers 
-Institute of the :\.eronautical Sciences-::\'[anufacturers 

Aircraft Association-:\ational Aeronautic Association 
-Society of Automotive Engineers. 

A~IOXG the air powers of the world at the end of 1933 the 
Cnitcd ~tates ranked first in technical development. first 
in militarv and naval aircraft performance. first in air 

transport operati~ns and fourth in numbers of combat planes in 
its air forces. At the same time there was every indication that 
t~e year 1934 would witness accelerated growth of national aviation, 
a1r forces and reserve air strength throughout the world. 

The most logical and satisfactory method of determining the 
relative combat air strength of nations is to compare what they 
have on hand in the form of combat planes readily available on the 
~rst day of a possible emergency. including in the combat categor
Ies. pursuit-fighters. bombers. patrol and observation machines. 
?ecause those types are equipped with armament. \Vhile it is 
Impossible to be specific because foreign powers try to conceal 
their true figures. reliable sources of information have provided the 
following approximate totals which are accurate enough for purposes 
of comparison. 

Early in 1934. France possessed the greatest number of combat 
planes, approximately 4,000, including first and secondary reserves 
at home and in the colonies. The French system of maintaining 
Ioo per cent reserve equipment with the squadrons and a secondary 
reserve in the ·warehouses accounted for the relatively large number 
of machines 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 approximately 2,500 combat planes, 
including Soo in active service, 100 per cent reserves and goo 
modern machines distributed among the air forces in the British 
possessions. 

7 
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Italy ranked third in air strength, numeri ca ll y, with appr x imately 
2, 300 combat m·tchines, includina re erves in even! 
such as seaplane fi ghters, bomber and I ng di ·tanc 
planes. 

The United States ranked f urth , numerically, wi th approxi
mately 1 , 700 combat planes in th milita ry and na al er ices. In 
both speed and performance, the \m ri_can combat machines in 
service were superior to those f a ll ther p wers . The a ir fo re · . 
of the nitecl States !ago-eel I ehind nly in numl 

R uss ia was the fifth air p wer ea rl y in I 34· 
A ir F leet had ar prox imately 2,20 combat plan s, which woul I 

..• 

HAWKS ON THE WING 
Air Corps formation of Curtiss Conqueror-powered Hawks nea r Selfridge 

Field, Mich. 

make Russia rank above the U nited States, except for the fact that 
1,200 of the Russian niachines were not modern enough in perform
ance qualities to warrant inclusion in the same category with the 
first-class fighting equipment of other powers. Thus Russia was 
behind the United States. Her obsolete machines would be ef
fective, however, if used against an enemy lacking better planes. 

Japan ranked next, very close to the United States, numerically, 
with approximately r,soo combat planes, including roo per cent 
reserves. About 300 of the Japanese planes, like Russia's 1 ,200 

obsolete machines, could not be compared favorably with the others. 
A disputed point in any consideration of air power was Germany 's 

position in 1934. The Hitler Government in 1933 had embarked 
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pon an air fore proaram de ianed t aive the Reich parity among 
her ighbo r . T he m1an a.ircraft factori ' ere producina ma-

"''hich w r a an) in E urope, t houg h 
no re ord of I ure mi li tar) t ·pe having been flown 

T he fact that erman had an xc !lent a ir tran por t 
d v lopment p r aram and the technical and 
it effective r ally aave h r th tatu f a 

t ren h P Ian an I ha I 

Training and dependable equipment are requisites of thi- wedge formatio n flown 
by the 27th Pursuit Squadron of the Air Corps with Wasp-power ed B oeings at 

elfrido-e F ield, M ich. PHOT O COPYRIGHT BY TH:E DETROIT NEWS . 

er:.ough first-cla-s combat planes to classify them as secondary air 
power . Each had about 400 combat planes. However , in reserve 
air power, which imr lies ability to increase air'craft production after 
a declarati on of war, both nations were relatively weak, because 
of their geographical I ositions and the fact that their aircraft pro
due · ion facil ities, though ef-fici ent, were limited to only a few plants. 

Air Force Development Programs 

F ranee planned to spend nearly a billion francs for late modet: 
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combat planes, beginnin o- her new con truction 
The French , hav ing numeri ca l supr ma ') , wer nc ntrat 
perf rmance; and all th d sia ncr: and manu factur ·r. !at in I 

workin o· under O\ ernm ent sub id ic.' , set out t prod uce in 
cateo-ory combat e 1uiprn nt which ,,·oul cl out-man ·uv ·r the be ·t 
of other nat ion . 

' reat P rita in '. plan wa: prcci:ely th · reve r. f th F rench. in 
that the B riti sh had already reached a stage of cfTi cien ) ::llld pe r
fo rmance un eq ualed in Lu rope. The :\ ir l\I in i:- t ry ha I on ntratcd 
on high speed and cli mb since 1 3 r . _·peed hac! IJ ·n comhin d 
with a rmament capacity and ran<r · during th e Ia t thre · y ar:. The 

A NEW NAVY SCOUT 

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

new British plan called for numerical strength; and the factories 
were to start on large production orders in 1934. 

Italy was quite satisfied with her numerical strength in 1933; 
but her policy did not contemplate the '"slightest 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 R eel 
Air Fleet during 1934. The technical departments of the Soviet 
Government were concentrating on speed and cruising range of 
large bombers, the tactical requirements of the air force demanding 
long range operations to concentrate the maximum strength upon 
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a objecti ,-e in an 1ili a r) acti Yit con e1 eel a p ible ·wi th 
} La. 

J apan· airc 
he ii e of a 

a,;ation pro<Tram 
uni 5 for ~ular 

The _im tio 10 

on army and naYal aYiati fl . 

FLYING FORTRE 

along 
T he 
and 

na' a1 aviation uni t 
The I r g ram fo r 

1 lane in he A et, 
b mber unit and the 

r . The Japane e 
1nclu le additional 

ummariz d in th chapte1· 
t ad p tin o- a ircraft 

FOR THE AlR CORPS 

First of lhe f t all -metaL Curtiss A -12 attack monoplanes , wi th 700 h orsepower 
Wrigh t Cyclone engin delin rcd to the Air Corps, it carries fi ·e machine guns 

and a large bomb. 

p ·ocureme 1t prooTam more in keeping with the universal unrest 
and un ertain condition prevailing in variou quar ter of the world 
\Ya recei ·ino- att ntion among incr a ing numbers f officials and 
other who recoo-nized the apparent hopele nes of any constructive 
di armament plan at the present time. P lans drawn up by foreign 
o-ovem m ent and presente I to the L eague of Nat ions were in
variably nationalist ic, sacri fic ing the strength of other nations in 
the cau e of a o-callecl peace, I ut showing no real will to disarm 
or limit armaments at home. T he proposals so fa r as they con
cern ed the U ni ted States could not .find the slightest favor among 
A mericans famili a r with the t rue conditions. 

T he post of Assistant Secretary of 'Nar and A ssistant Secretary 
of the Navy for aeronautics, charged with developing aviation in 
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those depa t·tm ents ace rding t the law. pas: d during 1 - w r 
far h ab li ·heel by the new d rnini t rat ion which t o k ffi e 

4, 1933· 
T oward the end of 1933 it became appa rent t a ll trained ob

·servers that A m erican av iat ion ' ·a to be c rutini ze I t:hr ucrh th e 
medium of of-fici a l inve t icra ti o n as it had b n n tw 
occas io ns, after the ' 'var and in I9- 5· T hose fam ili a r with 
h oped f o r constructive results, but th ·y were min Iful o f th 
which, to say the least, we t·e ominou s . 

Past experience ha sho vvn that E ut·or ean c mp tito r . 
can a ircraft m a nu fact ure rs have neve r been s lo w t take 
of such investigations, pat·ticularly when th y mi rht use 
m ade by inesponsible vvitness s to d iscredit the competing 
aerona utical equi pm ent in fo re ig n markets . 

meri 
aclvantage 
tat ment 
\.mc ri can 

TWO-PLACE PURSUIT SHIP 

The Consolida ted YrP-zs, with Curtiss GrV-1570 Conqueror engine , for the Air 
Corps, carries its wheels in the wings. 

The Struggle for Supremacy 

As 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 of air power. They recognized that _So per 
cent of all aviation is on the ground, in the shops, laborator:tes, en
gineering and drafting rooms. They set out to create thr~ form 
of air power; and they have adhered consistently to that ··poltcy. It 
has taken several forms. There have been many avenues of appro~ch, 
but the objective has been the sam~-to create the best possrble 
national aviation structure. 

Great Britain, France, Italy and Germany have _been in direct 
competition with the United States for the markets 111 all the non-
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a 
a f urt h er 

E ur p , outh 
e n<n ne both 

t f m a in ta in ino
T heir p lant 

In operation on the aircra ft carriers th ese W asp- pO\ ered fighters a re eq uipped 
wi th rad io, flota tion b ag in the u pper w in o-, li fe ra ft deck a rres t ing gear , t w o 

machine guns a.nd, w h en n eeded , a load of bom bs. 

T heir incentive wa more readily apparent than ever befo re, b e
cau e during 1933 the · n ited tates p roduced the world's best a ir
planes , eng ine and accessories . New A m erican m ilita r y an d naval 
planes excelled s im ilar types brolwht out abroad. 

T he A mer ican air t ransport net\ ·ork not only surpassed in s ize 
the systems of a ll -other nations cornb ined , bu t it was better equipped , 
better m anaged an d was opera ted at f a r less cost to the t a.-"Xpayers 
and the p ublic that patroni zed it in grO\ving numbers m onth by 
month. The internat ional a ir t ransport system o f the United 

• 
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States was making customers for all American business and in
dustry throughout Latin A•m·rica and in China. 

In 1933 American aircraft products were sold and delivered in 
practically every indcpcncknt eountry nn earth. England, France. 
Germany, Holland and Japan recci\·ccl shipments of American 
planes and engines. Italy recei\·ccl cngint.·s. The list of actual ex
ports in the appendix will show that large deliveries were made in 
China, Brazil, Colombia. llongknng. ~\rgentina. :\lcxicn, l'eru. Rus
sia, Poland and Siam. Spain. l'ortugal. 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 valuecl at $1.452.861 
and spare parts and accessories. except tires. valued at $2.J50,g6g. 
That total aeronautical export business of $9.227,821 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 compnnies 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. \Vhile 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 
200 miles an hour, it was known that military machines can he built 
to fly at 300 and commercial planes at 250 miles an hour. Obvi
ously, that nation with a weakened indu~try, 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 \Vorld \Var, 
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. 

j 

·I 
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" rl 1' :- o-·reate t re erve a1r 
.:>o a ircraft and I - engine manu

oo and "' ,ooo killed wage-

year and t a c ntinuing overn-
th indu try xpe te I the a rl form ula-

Aeronautical Exports from lne United States 

$2,252,208 

$2,351 ,651 

Total 
$7,633,070 

$1,756,421 

Prac ica lly every nation in U1e world was using American a irplanes or engines 
at the end of 1933 . 

tion of policies which would stirnulate inventive actlv1ty and at the 
ame t ime justif y the management in maintaining laboratories and 

engm eenng facilities for further development. 

Aircraft Production and Sales 

The 466 military aircraft produced by the industry for the army 
and 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 $10,389,316 in 1932 represented a six per cent 
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loss. the difference in ratio being- due to the fad that mnrc multi
enginccl planes were sold last year. 

In actual orders from the service!' the tntal of ._f{,S units was 24 
per cent less than the 6r8 units sold in H).)..!. The value of $<J.470,517 
was I 2 per cent less than the S r0.79 1 .343 repot·ted the pre\'ious 
year. In I 932 the value of deliveries exceeded product ion values 
by $400.000. In 1933 the production ,·alue exceeded the value 
of deliveries. 

Military aircraft engine production in 1933 totaled R6o units, 
21 per cent fewer than the $1.0R,1 in 1<).)2: while the value was 
$4.986. r 8r. 22 per cent less than $6 . .);o,G;R in 1932. The sales of 
867 units represented a loss of 21 per cent over TC)32 with I ,ogo 
units. Their value of $,1.024.2R 1 was 2 r per cent less than the 
former value of $6.376.45 I. 

Total commercial production of 59 r planes in ]()33 represented 
a seven per cent increase over the 549 cotnmercial machines pro
duced in 1932. Their value, howevet·. increased 104 per cent, be
cause of the production of more than a hundt·cd large passenger
cargo planes built for the air lines. 

Commercial airplane sales decreased numerically by I<) per cent 
in 1933. from 748 to Go-t. The value was 122 per cent greater. being 
$6.235-419 as against $2.R07.775 the previous year. 

An increase of 37 per cent in commercial aircraft engine pro
duction brought the number of units to T,T20 as compared to 813 
in 1932. The value increased 63 per cent from $2.898.37 I to 
$4,724.441 partly because of heavier engines. Commercial sales 
increased 33 per cent, from 852 to r,r3;) in I<)33· The 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 $25/i76,165, which was 17 per 
cent more than the $21,996,264 in 1932 and about two-thirds of the 
totals for 1930 and 1931. 

With their aggregate value of $I0.<)05.34I the commercial planes 
and engines produced in 1933 represented an increase of 108 per 
cent ovei 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 r 2 per cent decrease for 
the year, from $r6,759,994 in 1932 to $14.770,824 in 1933. 

Military and commercial -plane and engine production have re
versed positions twice since r929 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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accounted fo r about one-four th of the aggr egate sales of aeronautical 
products. T he decline of 22 per cent, from $I0,040AI7 in 1932 to 
$7,809,41 r in 1933, was caused by lighter sales of military plane 
and engine parts. Sales of commercial parts increased $ IOo,ooo in 
1933· 

A National Institution 

In a statement presented before the National Recovery Adminis
trati on in \ t\iashington, 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 nf .\merica pointed out that '';l\'ia
tion is an inclispensahlc national institution. a business vested with 
a public interest that transcends all c•m:'iderati•ms oi pri\·atc gain." 

Further: "Our companies arc not built upon common industrial 
foundations. Our foundations lie deep in the national wei fare. :\s 
manufactu1·ers we invent. design and build a very intricate machine 
which is absolutely csst·ntial to our national defense. Since the 
\:Vorld \Var some 20 Congressional and official committees have 
established incontrovertible proof that this is a fact.'' 

Outside Governmental departments, the activities nf which are 
discussed in another chapter, there were many factors contributing 
to the continued development of aviation in the l'nited States. 

The Aeronautical Chamber 

As a trade association the 1\eronautical Chamber of Commerce 
on January I, 1934. represented the entire industry in fact. its 
members accounting for nearly all the manufacturing and scheduled 
air transport operations. 

Among all the companies kno\\'n tq he in production during 1933 
the Chamber membership represented 59-4 per cent of the aircraft 
manufacturers and 72.7 per cent of the aircraft engine builders. 
On a basis of cash value of products the members 11f the Chamber 
were responsible for 94-7 per cent nf the HJ.B aircrait and ()9.(> 
per cent of the aircraft engine production. l\f ~mhcrs produced 8-J. 
per cent of the airplanes and ()8.4 per C('nt of the C'ngincs. \\'age
earners employed hy memlJers of the Chamber represented 87.1 
per cent of the total in aircraft and <)<).6 per cent of the total in 
aircraft engine production. 

The Chamber membership represented 95 per cent of the sched
uled daily flying operations of American air transport companies, 
more than 98 per cent of their revenues and more than 96 per cent 
of the wage-earners employed in that branch of the industry. 

Outlook for 1934 

Reviewing the position of the American aviation industry on 
January r, 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
portation branches of the industry, commercial aviation in the United 

l 
I 
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upon themselves since 19-9· T he.' haYe male no fa! e starts to\ ·ard 
expanding their ales market dur ing the last three years, therefore 
p roduction costs have been reduced to an absolute minimum con-
istent 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 vig ilance in respect 
to reli ability, which is publicly demonstrated every day and night 
in scheduled air line operations, and further, in the remarkable 
fli ghts by the L indberghs in their recent tour, during which they 
fl ew about 30,000 miles, and \ tViley Post 's flight around the world 
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in a week, using the same engine and navigational instruments. 
which marked the year's progress in technical achicYement. 

''During the 30 years which have elapsed since the \\'right 
brothers made the first flight, more than 30,000 airplanes and 
so,ooo aircraft engi~1es. t:av~ been manuf~ct~trcd in th~ l.~nited States: 
and today their reltabtltty ts such that It IS recogmzed abroad, the 
air lines of 25 other countries using . \merican-huilt planes ur en-
gines. . 

"During the last year the cl11ef problem of the manufacturer has 
been the question of making sales. He has not had a markl't which 
would permit him to employ mass production methods. His principal 
sales outlets have been the army and navy air forces ior military 
equipment, and in the commercial field, relatiYely small orders of 
planes for the air transport lines. 

"At present the revenues from passengers ancl express arc not 
sufficient to offset the cost of the steady de\·elopment necessary if 
this nation is to have the perf ectcd air transport svstcm to which it 
is entitled and which it neccls. The air lines at:e still dependent 
upon the money which the l.'ost Ufficc Department pays them for 
flying the mail. 

"The air mail payments form from Go to 8o per cent of present 
air line revenues. And yet, during the present fiscal year the 
money alloted for that purpose has been reclucecl to $L-t-.ooo.ooo, 
a cut of 31 per cent below the appropriations for the previous twelve 
months. 

"Notwithstanding that drastic limitation to about two-thirds oi 
their former mail payments tl~e air lines during this fiscal yt:ar are 
scheduled to fly 36,soo,ooo mlles with mail, an average rate of 38 
cents a mile, as compared .to 54 cents in 1932 and 62 cents in 
1931. They also are operating under the air transport code which 
has automatically incr~ased the number of employees by 15 per 
cent and expanded the1r payrolls 20 per cent. 

"The military orders have ~ormed the greater part of the manu
facturer's gross revenues dunng the last two years; and yet the 
money alloted for the present fiscal year will neither permit the 
industry to maintain the necessary progress in enaineering develop
ment nor will it provide sufficient equipment f~r our air forces 
to make them the equal of other powers in numerical strength. 
The real danger lies there. Our technical development has been 
somewhat faster than that of any other nation; but the larger 
powers have embarked on extensive programs calculated to increase 
their efficiency both numerically and technically; and we know that 
if this development~is permitted to lag here, the other nations will 
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Delay in Manufacturing Code 

I wa n t compl ted in 193 3. In 
the N R. the indu try in erted 

t the limination of un fa ir trade 

THE SCIENTIFIC SIDE OF FLYING 

Govern ment officials and lead rs of the aircraft industry meet \Vith the National 
Advisory Committee for Aeronautics under its wind tunnel at Langley Field, Va. 

practices, among them the safeguarding of unpatented design rights. 
ome problems in the code involved basic changes in aircraft pro

curement; and as there were indications that Congress might change 
the law, work on the code was temporarily halted by agreement be
tween NRA officials and the industry, pending the outcome of 
Congressional action. Because the purpose of the NRA is so 
fundamentally based upon the principle of relieving industry from 
unfair competition, it was believed the code would materialize early 
in 1934· 
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American Society of Mechanical Engineers 

The Aeronautic Division of the :\nwrican Society of l\fechanical 
Engineers in I933 held technical meetings in ma~1y local sectio_ns. 
notably those at Boston in :\pril, Los Angeles 111 Jul~· and. San 
Antonio in December. The national meeting was held 111 Ch1cago 
in June when 1 7 technical papers were presented a_nd l uan de _Ia 
Cierva, inventor of the autogiro was awarded the Da111el ( .ug-genhc1m 
1\eronautic l\Jedal. At the annual meeting in ::\cw \'ork in December 
a technical session was held on the year's den·lopment in airships. 

Institute of the Aeronautical Sciences 

Organized to promote the application of science in the develop
ment of ai1-craft the Institute of the Aeronautical Sciences held its 
founders' meeting at Columbia l'niversity on January 26. l<)J3, with 
Dr. Jerome C. Hunsaker as the f1rst president and Lester D. Gardner 
as secretary in active charge of the organization work. Charles L. 
Lawrance is the Institute's president for I<J3-l-· 

In November. 1<)33· The Skyport was opened on the S-J.th floor 
of the H .. C.A. l:uilding at Rockefeller Center. :'\ew York. as a club
room and headquarters for the lnst it ute. 

By including in its meml>ership the leading aeronautical special
ists in the United States and all <;ther C<Jtmtrics-with 136 foreign 
members-the Institute makes possible an international exchange of 
ideas and in formation. I :y grading the (>73 members according to 
their qualif1cations 1·ccognition 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 fur an interchange uf 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
fact~rers Ai~craft Association, members of the organization having 
acqwred dunng the year a total of 99 patents, of which 48 were 
reported with claims for compensation and 5 r 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 

T . 
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National Aeronautic Assoc iation 

\i ~ith f rme - enator Hi ram -B in ham a re ident and Ra) 

THE NEW CURTISS NAVY FIGHTER 

This sinn-1 -eater, )th a W right Cyclone engine, has retTactable landing gea r. 

Cooper as general manager , the National Aeronautic Association , 
as the American representative of the Federation Aeronautique Inter
nationa.le. in 1933 sanctioned r8 air races and shovvs, the cash prizes 
o{ whjch ag regated more than $ r 13,000. ·-nder the rules of the 
N._ .A. he event vvere conducted in a rnanner which safeguarded 
the intere t of the participants, particularly with r espect to guaran
te ing th prize money pr1 or to the event. 

eventeen r cord trial s were held under the supervision of the 
ontest committee . O ther act ivities of the Association centered 
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chapters indicate that technical pr oTc 
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THE DOUGLAS AIR LINER 
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First of the Transcontinental & Western Air fleet of new transports for three 
mile-a-minute coast-to-coast service. It is powered with two Wright Cyclone 

engines. 
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AIR TRANSPORTATION 
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_ t the end f 193,)· t he f u r h yea r f the depre sion the aJI" 
line ad a r ec r I f r achi vement unpa ra ll · led in the hj tor of 
transp r ation. T he had increa eel th ir average dai ly flying 
from - 9,24- mil in 19- to 1'"8 - 3- mile in 1933 . Their an
nual ched ul d fly ino· had m unte 1 f r om a n aggregate of 10,472 024 
mile in 1928 to 50 00,705 mi les du ring the calendar year 1933. 
1 hat '·as a n increase o[ 2,4- ,347 m iles O\ er 1932. 

They carri ed 546,-35 1 a . enger in 1933 as compared to 
504.5r in 1932, and fl ew a total of r83 695,784 passenger miles 
a ainst I-1-3 169,6 2 miles the previous year. Express showed even 
creater development, being I , 84, 54 5 pounds in 1933, as compared 
to 1,324,428 pounds in 193-· uch p rogr ess despite universally 
poor business conditions could be attributed to only one chief factor ; 
t e air line operators had m ade t heir sen ice so attractive to the 
public that it wa becoming indispensable . 

Increase in Speed 

F lying millions of miles , nearly half the time at night, in all 
1 inds of weather , over every conceivable kind of country, month 
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a round the .i\ . cr ' rn r 111 ·a h . tate a nd the chapter 111 _oo 
counties. Following th a nnual conve11 t i 11 a n ' type f ;un1 r 
m embership was stab li . he I. 

Society of Automotive Eng ineers 

T he ociety o f A ut 111 ti ve En O'ine r hell t\ · av iat i 11 meet inc.r 
in ! 933· one at D -tr it in J anuar) a nd a n th er at hi cag in 
. eptember. E ig hte n t chni ca l ac r n·1uti ca l 1 ap r were pre ented 
on as man) pha e of th a rt. T he fvian ly '\1em ria l l\'f da l, a n a wa rd 
o f the Society, wa . p resented to \. J-I. R. Fedden f , ngland for 
hi s paper on power plants . E. N . J ac 1 s of th Na t i nal \. lvi ory 
Committee fo r Aeronautics \•va: a wa rded the \1 'r io·ht B r ther Medal 
fo r hi s contribution in aer dynamics f win o· ec t i n . 

The new planes, eng in s a nd acccs or ies as 
chapters indicate that techn ica l 1 r oTcss was g rea t cl urin o- 19"3 and 
that the real sig ni fica nce o f av ia ti n li e in what it pr mi ·e to be in 
the near future. 

THE DOUGLAS AIR LINER 

First of the Transcontinental & Western Air fleet of new transports for three 
mile-a-minute coast-to-coast service. It is powered with two Wright Cyclone 

engines. 
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AIR TRANSPORTATION 

Increase in Speed-:\ Xation-wide Service-The Contract :\ir Mail 
-Average Daily Flying with Mail-Reduced Appropriations

Increased Labor Costs linder XRA-Pennsylvania Rail
road's Policy-Other High Postal Deficits in 1933-

Statement bv General Foulois-Opinion of 
Admiral King-.-\ Letter from the \Yhite 

House-Operations of Each Line-Inter-
national Operations. 

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

the American system. Faster service, better schedules and more 
comfortable equipment developed a steadily growing patronage in 
passenger and express traffic. It would have been most encourag
ing had not a series of attacks and reverses late in the year threat
ened the industrv with virtual e..~tinction. 

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 increased their average daily flying 
from 29.242 miles in 1928 to 158.537 miles in 1933. Their an
nual scheduled flying had mounted from an aggregate of 10.472,024 
miles in 1928 to 5o.8oo.7o5 miles during the calendar year 1933. 
That was an increase of 2.456,347 miles over 1932. 

They carried 546.235 passengers in 1933 as compared to 
504,575 in 1932. and flew a total of 183.695.784 passenger miles 
against 143.169.682 miles the previous year. Express showed even 
greater development, being I .~84.545 pounds in 1933. as compared 
to 1,324-428 pounds in 1932. Such progress despite universally 
poor business conditions could be attributed to only one chief factor; 
the air line operators had made their service so attractive to the 
public that it was becoming indispensable. 

Increase in Speed 

Flying millions of miles, nearly half the time at night, in all 
kinds of weather, over every conceivable kind of country, month 
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after month, year after year, the lines had the opportunity for 
practical testing. experimentation and de,·elopmcnt. 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 possibll! by refinement in design. bettl!r streamlining and 
more efficient engines obtained through exacting requin·ments 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. Approximat<.:ly $10.000.000 

worth of equipment orders were placed by the lines in 1933. At 
the end of the year they had in opl·ration 615 transport planes, one 
for every ninl! Pullman cars. 1 f the number of planes in sen·ice 
fell below the total of Ci55 operated in H)J2. it was not because of 
curtailed service on the major lim·s. but because a numhcr oi 
smaller operators had learned that tlwy could not do a profitable 
business without first class, new equipment. 

They had discovered through hitter experience that no airplane 
as yet is capable of paying its o\\'11 way in regular operations with
out air mail cargoes. The relatively low rates for passenger and 
express traffic, which arc ahsolutl·ly essential to compete success
£ ully with surface transportation, .would not prm·ick sufficil·nt n·\·
enues for profitable operations. Thus many of tlw 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 fewe1· machines actually 
accommodated the i ncreascd traffic. 

A Nation-wide Service 

At the same time the American lines were doing more 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,ooo,ooo 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 United 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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' ' ' • ' , 
' 
' 



IR T RA PORT TION 

th the mo t d i tant 

ta nt 

ABOUT TO LEA\E ML~ 
A ikor ky four Hornet-powered , 44-passenger " clipper ship," la rgest air trans
port in serv ice anywhere, one of l he Pan American Ainvays fleet of 144 line rs 

in America's m erchant. marine of the ai r . 

operated their Ov\ n two-way ra io facilities, under constant develop
ment, however expensive, th ir ov.11. weather tabulation depart
ment , th ir ov ·n ex1 erim ntal stations constantly testing devices 
calculated to make flying ever more effici ent, safe and comfortable. 

O ne f the most interestin <Y and importa nt developments of 
the year wa the work of phy icists in m eteorology which assumed 
inter ational - ignificance because weathe · f orecasts must be con

ucted on a n international scale to be ·tccu rate. New methods 
developed out of pure science her e a nd abroad promise soon to 
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render flying weather forecasts 90 per cent accurate. .At the 
same time the young physicist specializing in mcteomlof,!y must he
come an important executive in air line. military and all other 
point-to-point flying operations. Under the new scientific method~ 
being developed he will he able to tell the pilot precisely what 
weather, winds and cloud formations 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 ahout iOO pilots and co-pilots. the lines out of their 
vast experience required that hcfore a pilot took charge of a plane 
in regular service he first must have hacl at least 1.200 hours flying 
as an aviator, and a thorough knowledge of all his instruments as 
well as experience in blind flying. For every pilot employed on 
the lines there were six persons on the ground to sec that he made 
his trip swiftly and efficiently. After every flight flying equipment 
was inspected hy a trained crew of mechanics, each charged with a 
definite list of things to check and report upon. The planes were 
in the care of specialists two hours for every hour spent in the 
atr. 

It was this minute attention to detail which so distinguished 
American air transport operations that the British Parliament at 
the end of the year acloptecl a plan to reorganize and develop the 
Imperial Airways on the American system. The fast, luxurious 
transports which appeared on the American lines during the year 
brought the purchasing agents of other nations flocking to the 
United States to buy those same planes, engines and accessories. 
Nearly all the air lines of the world at the cncl of the year were 
either acquiring American equipment or adopting American air 
transport operating methods. 

The lines of other nations never lacked money for the best 
equipment because they, hy and large, are heavily subsidized by their 
respective governments. Foreigners arriving in the United States 
to study operations here were amazed to find that the American 
system was radically different, having 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
tracts the development of key -trunkline systems which one day 
would become 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 

l 
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de' lopment of th uc-
ce ve ac f 
and payment f 

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

year; and o did the public, as the accompanying tables and graphs 
\·ill show . 

. ir mail showed no material increa e in volume during 1933. 
T he rea n 1 obvious. Ill-advised increases in the air mail postage 
rate on J uly , 1932, from five to eight cents for the first ounce 
and I 3 cents for each additional ounce, and that at a time when 
ever rbody was carefully avoiding any unusual expenditure, re
duced the volume of air mail. From 9,351,195 pounds in 1931, 
it fel to 7,658 332 pounds in 1932 and again dropped to 7,644,646 
pound in 1933 . S urveys conducted by the eronautical Chamber 

f C tTl 1erce of America proved conclusively that the excessively 
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with ci C\ 

PASSE NGER TRAFFIC 
ON THE AIR LI 1E S 
HAS I CREASED 
STEADl LY 

385.9 10 
P9~ nge r'5 

~ 

165,263 
Pa !. :.enge~ 

52.934 
Pa!.scngcrs 

5,782 12,594 

I I Pa ~o:.~n ger~ 
Po o:. s cnec. r ~ 

1926 1927 1928 1929 1930 

K 

504,573 
P11 ·~ni.f:fl. 

457,753 
Pll l~4!-'"~ ien 

193 1 1932 

111a il t 

maJOr 
v nu :

wi th 

546.23 ~ 
P.au,e:n~tn 

1933 

T h e r e b as b een a c o n sist e nt ~row l h in the numbe r o f p a ssen ge rs fl ow n b y A m e ri 
can a ir li i1es every yea r. 

aviation, not only fo r its commercia l. va lue but a lso for its vital 
importan ce in n a ti o nal defen se. 

The plans va ri ed w ith r espect to the formulae for paying the 
li nes ; but they were unanimous as to the urgent necessity for reduc
ing p o s t age rat e s . A t lea st o n e p la n contetnplat e d t h r ee cla sses 

of air mail, the five-cent ail' mail lett r, the th ree-cent lcttergmm, 
with lette r and e n velo p e i n o n e s h eet , a nd the two -ce n t air pos tcar d . 

T he operating executives of the li nes , basing their calculations 
o n new e quipm ent a cquired or a b o ut to b e procured early in 193 4 , 

submitted cost sheets to show that they could carry the mail at 
c e r tain d e finite r ates , which within a y ear or two, it volume inc r ea sed 
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uffici ntly . w uld r turn pr fit to the Post ffice D epartment. 
N t only c uld the d thi , ·a id the operato rs but they could 

maintain t v,·o-way rad io, c -pilot the la test navigational 
d vic a n ure increas.ing ly fas t flyi n o- with 
reli abilit y t 1 a eng r and cargoe . T hey 
had en c rnplet in m re than - per cent o£ their - ched uJed 
ft iCTht , and they int nd c1 t b tter t hat r ecord. 

AMAZIN . R \ TH TK \ OL 1V1E F 

IR EXPRE 
.Rl ·c THE D 

T HREE ~'EAR 

12.495 6.467 
Pounds Pounds 

~ 

1926 1927 

HlP 1ENT 

LA T 

197.538 
Pound~ 

35,376 
Pounds 

1.324.428 
Pounds 

885.164 
Pound.s 

286.798 
Pounds 

1930 193 1 1932 1933 

Because of speedy deli ver) U1c domestic and in tcrnfl. tional air cxprc.s s rvice 
of lhc Uni ted States a re gaining in popularity every year. 

Average D a ily F lying with Mail 

The ·ontract air mail per::ttors co uld speak with confidence 
ba.sed o n expedcrlee . 0£ tlw. averag-e o f rs8,537 miles flown dai ly 
by 11erican line· lJt and out 0 t (· h \~ nit ~1 ~tatG ~ (]ming L 33 ( t[l ~ 
fi gures based on Septei11bcr as fi rl avet,age tl'affic 111onth) the co t'i 

tt-act rnail lines av rag-ed ISI,OI9 miles cl a.ily, including 124, 154 
miles flown with m ai l. They eliel 2B,86 .:J tt1il~s of fly ing ela ily '\v ith 



YEARLY INCREASE I N DAILY 

FLYI G BY AIR LI. "ES F THI:: 
139.S.:2 

NITED STATES M~ 

129.825 
M~ 

101 2 20 
MUe> 

68.88 1 
Mite!:!. 

29,242 
Mile~ 

' 16,083 
11 ,830 Mile!. 
Miles 

I I I J 
1926 1927 1928 1929 1930 1931 1932 1933 

Of the average total of 158,5 .3 7 mil es fl own d a.il y by air lines in a nd out of 
the United States (ba. ed on fi gures for Sept. 19;1.3 ) the a ir ma il li.nes averaged 
15r,or9 mil es dail y, including 124,154 mil es with mail. The m ail lines d id 26 86 ~ 
miles of daily fl y ing wit h passe nge rs a nd express for which they received n o 

mail pay ments. No n-mail opera to rs ave raged 7,518 mi.les of fl ying dail y . 

passengers and ex pres. for which they received no ma il pa) ments . 
Non-mai l operato rs acco unted fo r 7.518 miles of fl y ing dail y . 

The contract mail lines and their average daily flying with 
mail, nearly half of it a t night , were : 

American A irways ................ .. . 29,087 miles 
Eastern A ir Transport ........... ... . 9.9os miles 
Kohler Aviation Corporation .... . .... . I , I I6 miles 
N a tiona! Parks Airways ............. . 2,036 miles 
Northwest Airways ..... . .......... . 4.424 miles 
Pan American Airways System ....... . 10,938 miles 
Pennsylvania Air Lines . ....... .. . . . . 2,996 miles 
Transcontinental & Western A ir ..... . I9,903 miles 
United Air Lines .. ................ . 38.398 miles 
United States Airways .............. . I,I20 miles 
Western Air Express . . .... . ........ . 4,23I miles 

Total average daily flying with U. S. 
mail ....................... . I 24, I 54 miles 
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An average of 1.500 men, women and children, the equivalent 
of 670.000 letters and ,3,16o pounds of express were flown over 
the American lines e\•ery 24 hours during 1933: and most of that 
passenger and express traffic was handled hy lines having air mail 
contracts. 

Reduced Appropriations 

The contract mail operators had every reason to believe that 
their fast service was necessary as an adjunct to business in speed
ing the nation hack toward recovery. when the old Congress passed 
the appropriation hills-signed ·March 3· 1933-and cut the funds 
for air mail payments from S19-400,I85 fc.r the fiscal year 1933 
to $1,3.000.000 for the new fiscal year ending June 30. I934· In 
July the Director of the Budget took off another million dollars, 
ica~ing only $q.ooo,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 NRA 

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. .-\t the same time investiO'ators for a special C . 0 

Senate omtmttee were examining the records of the former 
Adminis~ration. and the files. of the air mail operators in preparation 
for publtc heann~s to start m Janua:y. 1934. Simultaneously. there 
began to appear tn the newspapers mtermittent 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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& \Vestern Air system, expressed its attitude in the fotlowing state
ment prepared especially for the Aircraft Year Book: 

"Active cooperation hy various railroads in promoting co
ordinated air transport service was pushed with renewed vigor 
in 1933· The issuance of joint tickets was extended, the sale 
of air and rail-air tickets at railroad of-fices was broadened. 
and additional time-tables and joint literature and advertising 
were distrihutccl, describing the two services and their rela
tions with each other. 

CONTRACT AIR MAll • ' 

9.351.195 -· POUNDAGE BY YEARS 8.51J.675 
Pounds 

JOMESTIC I AND 7.772.01« 7.658.195 76U.6«6 
FOREIGN 

Pounds - -
].632.Q59 

Pound'!. 

1.222.11'13 
Pounds 

433.649 

~ l Pounds. 

I I 
~ ~ ~ ~ ~ ~ ~ ~ 

The volume of mail pounda~e in 19.33, as shown above, equals that of HJ29, 
although normal growth was affected by the increase in domestic air mail 

postage rates in effect since July I, 1932. 

"The activities of the Western Union and Postal Telegraph 
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 Railroad, which was the pioneer 111 

l • .. 
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I 
) 
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I 
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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 £2.cilities for carrying on the country's business. In the 
view of both the Transcontinental and \•Vestern Air and the 
Pennsylvania executives, however. aviation for some years will 
continue to require Governmental appropriations for carrying 

BETTER AIR MAIL SERYICE AT DECREASING COST TO THE 
GOVER~:.YIEXT 

1m~-------------'-~~--~~--~o•~sj 
• 111.212.511 ..... ! 

·~lr-------------------'-~·_·'~-~~~1 
. 1'.939.468 ..... 1 

Decrease in annual payment by the Post 
Office Department for e\'ery mile flown 
with mail in the United States. 

Fiscal 
l',•ar 
19..!9 
1930 
1931 
193..! 
193.1 
19.H 

/"a\'UIL'IIt 
Per .\lit·· 

$1.09 
.9:'1 
.79 
.tl.? 
.5-I 
.Jl! 

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 reached the state of development 
where it can exist on passenger and merchandise traffic alone." 

In preparing to reply to the charges that the air mail payments 
constituted unusual subsidies a number of important trade organiza
tions outside the aviation industry assembled data to show that 
a deficit between air mail expenditun:s an~ rev~nues !rom the 
sale of air mail postage was not excluslVe w1th tlus relatively new 
service. The Post Office cost ascertainment report for the fiscal 
year 1932 lists the cost of maintaining the Rural Free Delivery at 

$Io6,355,922. 
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Other Postal Deficits in 1933 

The Congr·essional 1\ecord of January 2.). IC).)..J., page I 3-l-5· lists 
high Post Office Department deficits for· the fiscal year I<J33· as 
follows: 

Cost of penalty, franked and f rec for hli ncl serv icc, 
without income ............................................ S8,oo2,6o4 

Deficit in Second Class ).[ail Service ............................ I02,268,66o 
Daily newspapers. . ............ expenditures $38,392,155, revenue 7,910,637 
\V cekly newspapers, .......... expenditures II,216,&JK re\"ellliC I ,503.446 
Magazines, etc., .............. ex pend it u res 32,7 46, I/!). revenue 7,582,950 
Publications free in county, .... expenditures 1-!.271 ,:!J:.!, no revenue 
Advertising matter, ........... expenditures r6,J-t!).J<_,O, revenue I ,707,283 
Total Second Class 

expenditures for publications 1oCi,975,85(i, revenue I8,76I,667 
Deficit in Third Class ~Iail Scn·ice .............................. 28,296,562 
Deficit in Fourth Class Mail Service ........................... 32,014,401 

Contract payments for domestic air mail were $I<) . ..J.OO,I8S for 
the fiscal year I 933· In its cost ascertai nmcnt 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 I 423 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 serv1ce means 
absolute destruction of the air mail system. We have spent $73.
ooo,ooo over the entire life of the air mail service, and never was 
there a better expenditure in the history of Congress. Five hundred 
millions of dollars of private money has been invested in aviation. 
Without the air mail service there would be no private aviation 
industry whatever in this nation. 'vVe have built 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 clone 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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Government should continue to look upon air mail deficits. if any. 
in precisely the same light as other deficits are c~nsidered. ~\·o~h
while for the services rendered. At the same tune the atr hne 
operators, including those without mail contracts, believed that the 
Government would realize the absolute necessity for expanding 
commercial aviation if only for it:' value in any modern system of 
national defense. 

218 -

-~~~-UAL INCREASE I~ AIR 
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14.318 14B19 
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Statement by General Foulois 

In that regard the following statement prepared especially for 
this edition of the Aircraft Year Book by :Major General Benjamin 
D. Foulois. Chief of the Army Air Corps. is of particular interest: 

''The United States cannot have too much transportation in 
time of war. 

''Air transport service at present is more than three times 
faster than the railroads. The greater share of the hundreds 
of planes now in use can be mobilized for any emergency and 
sped from one end of the country to another within 18 hours. 
They would not be dependent upon railroad tracks or tortuous 
rights of way winding up and down and around mountains, 
valleys or waterways; but instead, could he sent on virtually 
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December 20, 1933. 

Passenger Rate Trends On The Air Transport Lines 
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The average fare on J anuary I, 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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THE END OF A PERFECT DAY 

One of Transcontinental & Western Air's fleet of new Douglas high speed liners 
lands passen~ers and cargo at the Grand Central Air Terminal, Glendale, Calif. 
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A Letter from the White House 

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

''THE \\'HITE HOL~SE 
\Vashingt1m 

December 26. 1933 

"The Aeronautical Chamber of Commerce of America. 
22 East 40th Street, 
New York 

"Gentlemen:-
"I am pleased to learn of the whole-hearted cooperation 

which the branches of the aviation industry arc extending to 
the administrative departments of the (;overnment. r know that 
yours is an important industry, because I was in a position to 
realize the urgent need for it as a Reserve of the National De
fense during the World War. 

"Air transportation very appropriately enters upon its 
career of greatest development and usefulness in this new era 
of our national life. . I desire to see this progress continued. 
not only in scheduled air line operations, but in the develop
ment of military and naval aviation as important arms of our 
national defense, and further, improvement in aircraft for 
private flying, the common heritage of all, if the airplane is 
destined to reach the ultimate in usefulness. 

"Your organization, the Aeronautical Chamber of Commerce 
of America, has my cordial wishes for continued success in 
your work for aviation. 

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

"Secretary to the President." 

American Airways 

American Airways, Inc., during I933 added 2, I69 miles to the 
9,037 miles of routes in operation on January I, I933· During the 
year I,89I miles of routes were discontinued, leaving the system 
with 9,3I5 miles of routes on January I, I934· Improved service 
and additional schedules installed during the year increased flying 
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UP WITH AMERICAN AIRWAYS 
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One of the fl eet of Stinson tri-motored transports, Lycoming powered, operated 
by American Airways. 

that between Chicago and New York by vvay of Detroit and Buf
fa lo, a service which immediately became popular. Passenger serv
ice was started over the system's routes between 01icago and \t
lanta and between Boston and A lbany. Late in 1933 passenger 
service was started between Vlashington, D. C., and Chicago. 

American A irways also installed a fleet of Lockheed Orions 
for rnail and express service at speeds of about 200 miles an hour. 
The company planned further important changes in equipment and 
schedules during 1934. 
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Bowen A ir Lines, 
citi es in T exas and 
L ockheed Vega and 

Bowen Lines 

I nc. , perat in o- a pas eno-er 
kl ahoma, fl w 694.9 T ~ mile 
rion plane . 

Braniff Airways 

l" V I beh \ 11 

in I 3" u m o-

B rani ff A irways, I nc., durin rr T 33 fl ew 1,2- 2 9'" mil w ith 
hi aero, an passengers over its line betw_ee n klahoma it) and 

,r, 

ALL ABOARD FOR THE SOUTH 

One of Eastern Air Transport's Curtiss-Wright Condor planes, powered by t wo 
Wright Cyclone engines, takes on passengers at Newark. 

increase of 200,000 plane miles over the previous year. The traf
fic represented I 1,009 passengers and 3,254,133 passenger miles. 
The 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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perat ing over 3-J.O f wcr route mile than h' h e months previ-
u ly; although a tated al . it ch lulecl fl y-i ng mileage \\ a 

al ut 15 

Gorst' Air Transport 

Gor t ir Transport Inc. , du ring 1933 maintained its passeno-er
exr ress serv ice between Seattle and Bremerton, 1\Tash., fl ) ing 
3o,sro miles on I ,OI7 trip during which it carried 4,235 passengers 
and 4,051 pounds of express . 

Kohler Aviation Corporation 

Kohler Aviation Corporation during 1933 maintained scheduled 
se rvice between Milwaukee and Detroit, taking a direct air line 
across Lake Michigan and saving II 7 miles of surface traveling 
between the two cities. Passengers, mail and express were car
ried in the vVright Cyclone-powered Loening amphibians. vVater 
landings were made at the two terminals, with field landings at 
Muskegon, Grand Rapids and Lansing. During the year the line 
flew a total of 310,524 miles, of which 275,094 miles induded flights 
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with mail and 35,430 miles were limitccl to passengers and ex
press. 

Licon Airways 

Licon Airways. Jnc .. 1111 January I, 1934. was operating a fleet 
of Travelair o-placc cahin planes on a daily schedule between :\ew 
Haven and l:ridgcport. Conn.. to Roosevelt Field. L. I.. Flovd 
Bennett Field, I :rooklyn and X ewark .Airport. Another schedt;le 
provided for daily trips l1ctwecn Islip. L. I., Roosevelt Field and 
1\ewark. 

National Airways 

N a tiona! .A i nvays, [ nc., the operating company for the l:oMon
Maine Ain\·ays, f nc .. which in turn is a suhsidiary of the Boston 
and l\!Iaine Central 1\ailroad. hcgan operations on August I r. 1933. 
with five round trips daily between I:oston ancl Portland, two of 
them later extended through \ Vaterville to Bangor. \fc. On 
N oveml 1er 1. the schedules were reducefl to two round trips between 
l:oston and Bangor. The line used Lycoming-powered Stinson 
tri-motor 1 1-place cabin monoplanes. 

On :\ ovemher 26. '933· Central \' ermont :\irways, Inc., was 
formed as a subsidiary of the Central \'ermont Railway; and i\Ta
tional Airways contracted with that company to operate an air 
line from Boston to .\I ontpelier and Harre, Vt.. through Concord 
and vVhite J\iver Junction-one round trip a day. That schedule 
over I 55 airway miles. com hi ned with 2 I 5 miles between Doston 
and Bangor, gave N"ational Airways a total of 370 route miles. The 
company~ flew approximately I 20,ooo miles during I933· Plans 
for 1934 contemplated an extension north\',;ard from :Montpelier 
to Burlington, Vt. 

National Parks Airways 

National Parks Airways, Inc., operating between Salt Lake City 
and Helena, Mont., during 1933 flew 723.766 miles with mail, 
512,787 miles with passengers and 427,..:1.76 miles with air express. 
More than 98 per cent 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 
Butte and Billings, 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 

1,6 -.00"' mile with 
out of hicago. In 
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pla1ming 

TO THE NATIO AL 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 A ir Lines during 1933 put new planes in servtce 
between \ iVashington, Pittsburgh and Cleveland. An additional 
round trip schedule for passengers and express was added. The 
night schedules, ·which formerly carried only mail, were expanded 
to include passengers and express. The line further improved its 
service by assigning co-pilots to all planes. At the end of the year 
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Penn. ylvania .ir L ine wa ma intainin t n aily ch ul d trip 
betwe n its terminals. 

Reed t\ irlin 
service betv\ ·en 
one r un d tri p a 

Reed Airline 

y a r wa 
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I - -].-mil r ut 

Transcontinental & Western Air 

it pa _ n r 
ity. makinrr 

T ransc ntinental •, \ · · t rn .\ir , I n . d tr in I93. A w 7. oo. 

Air express goes into the cargo compartment of this _pcedy TWA orthrop to 
be whisked across the continent in less than 24 hours a rout ine method of making 

fast deliveries to nea rby, as well as dista nt, cities. 

miles with passengers, mail and expre s n its cliv i ion between 
New York and the Pacific coast . About half of that mileage 
was flown at night. The mileage r re entecl an increase of about 
one million miles over 1932. The number of pa sengers increased 
31 per cent over the previous year. E ,·pre poundage inc reased 
three-fold in 1933. Passenger miles increa ed 6 ooo,ooo, making a 
total of 19,soo,ooo, the greatest in the c mpany's hi story. O nly 
six per cent of its scheduled fli ghts were cancelled . T \ t\T A completed 
more than 96 per cent of its mail schedules where mail only was 
flown. 
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Q TET L iX RY lJ."\T A DO GLAS 

Meals in fli ght from an iced buffe l , and thermo tatic heat control in a sound
proofed cabin feature Tran continental & ·w estern Air 's new service from coast 

to coast. 

Late in 1933 TvVA acquired the first of the new Douglas trans
ports; and the company planned to equip its entire system ' 'vith 41 
of the new planes in 1934, involving an expenditure of $3,500,ooo. 
The top speed of more than _oo miles an hour and a cruising speed 
of more than three miles a minute, which are features of the 
Douglas, were to reduce T\iV A 's passenger, mail and express time 
between New York and Los A ngeles to about 16 hours; at the 
same time permitting more schedules. 
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United Air Lines 

h 

w r 

AIR-RAIL EXPRESS SERVICE 

Transferring cargoes between a United Air Lines Boeing transport a nd a ni on 
Pacific express car at Omaha. 

between New York and San l• ran cisco. O n the Paci fl.c coast, where 
the new Boeings were also operated, service was speeded up between 
Seattle and Portland , Los Angeles and San Francisco. T hrough
out the year United A ir Lines maintained the fastest coast-to-coast 
service with multi-engined planes . The 27 hour schedule was cut 
to 200 hours, and toward the end of 1933, the time was further 
reduced to I90 hours eastbound and 21 hours westbound. Chi
cago and New York were brought closer , 4 3/4 hours eastbound and 
50 hours westbound. The Ch icago-Dallas division also had faster 
schedules. 

United Air Lines during 1933 added to its routes 230 mil es be
tween Seattle and Spokane, and 383 miles between Philadelphia 
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and · ,-e land . making a t al f 909 r ut miJ opera. ed by th i 

I _ w re 

LUXURY IN THE AIR 

Interior of one of the new low-wi.ng t' in 'Wasp-powered Boeing transports on 
the routes of United Air Lines. pbol te.red adjustable h<tirs prevent fatigue on 

the long lligbts day or .night. 

United States Airways 

U nited States A irways, Inc., operating between I~ ansas City, 
Salina, Goodland and Denver, installed in its planes new \1\Tasp 
engines which increased their cruising speed -0 miles an hour. The 
company averaged 1,120 mil s of daily flying with mai l. On many 
occasions when surface traffic was blocked by floods or storms the 
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line provided fast service for important General Air Express ship
ments between its terminals. 

Wedell-Williams Air Service 

\Vedell-\Villiams Air Service Corporation at the end of the 
year was operating passenger and express service between Kew 
Orleans and Laredo, Tex .. by way of Houston and San Antonio. its 
schedule over the 6so-milc route heing one round trip daily. 

Western Air Express 

\Vestern Air E:~press. Inc .. during 1933 flew 1.776.326 miles 
with passengers. mail and express. as compared to I .61 I /i53 miles 
in 1932. Its efficiency in maintaining schedules rose to 97·54 per 
cent for 1933 as compared to CJI5.5I per cent the previous 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 
I 74.8 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. 

\Vestern Air Express planned to replace some of its machines 
with five new. all-metal Ceneral 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 Island, 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 European 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 

t ra te2ic center 
l an A m r ican ('Y reatl) a h·anced a pr o-rarn f in ten i\·e r earch 

kino- t \\·a rd the a rly tal li hm nt of m r ican ai r t ran p r t 

UN ITED STATES AIRWAYS HURDLES FLOOD 

W hen fl ood cut off surface t ransport in .'\ugust, 193 , the United States Airways 
fl ew this General Air Express shi pment of yeast in to D em er. 

se r vice across the P aci fie to the Far E ast and a <; ross the Atlant ic 
to E urope, climaxed by the spectacula r 30,000 mile fl ight of 
Colonel and M rs. Charl es A . L indbergh, undertaken by Lindbergh 
in hi s capacity as technical adv iser to the P an A merican A irways 
System . 

A Merchant Marine of the Air 

In the inter -American field the year 's activities graphically 
demonstrated the importan t pa rt thi s " 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 l'an American Confer
ence in :Montevideo, Uruguay. late in 1')33. much attention was 
directed toward further impron~ment of communications. particularly 
air communications, between the sister :\merican republics and the 
United States. Special instructions on that subject were issued by 
President Roosevelt to the :\merican delegates before they kit 
\Vashington. Representatives of those countries served hy 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 schcclu!l'cl transport air
craft at national frontiers. 

Further emphasizing the vital service the Pan American Air
ways System is rendering in the international field. and hy 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 \ Vatch ·• main
tained by the nct\vork of Pan American's radio and weather stations 
about the Caribbean again proYecl 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 two hurricanes which successively struck and almost 
destroyed the important city of Tampico, 1v1exico, in October with 
all other communications cut off. the Pan American station at the 
Tampico Airport successfully maintained communication 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 flying 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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Although at the end of 1933 just completing its pioneer work 
in linking the A"mcricas, 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 \iVashington 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 du r ing 193'"'. De pite 1 ostal rates 
nearly twenty times above that (or ord inar) tao-e t the maj r 
countries of South .. merica , th a ir mail ' olum incr a eel II P r 
cent over 1932, compared with a lo f 30 per · nt in udac I tt r 
mail volume. A pprox imately 74 per cent of the international a ir 
mail represented business corre. pondenc · , th remaining r6 per 
cent being equally eli' ided bet\' e n g vernm · nta l rr l ndence an I 
personal mail. 

U nlike E urope's sy. tem o( ul sidy and ma il pa ment, wh · rei y 
its internati onal lines not on ly r c i\ e d ir ·ct a h ub i li e from 
the Governments but also keep the revenue d ri ved {r m po tag , 
P an American A irways recei' e a stra io-ht mileage pa; ment for 
fl ying mail hom and to the nited S tates, all re' enue d ri' eel f rom 
such postage reverting direct!; to the C.ni ted tate T reasur_, . 

The Postmaster General's Comments 

D ecrease in cost to the Government of thi s important sen ice was 
marked. In commenting on the ai r line volume reports fo r June, 
I 933, Postmaster General J <m1es \. h.1rley poi ntecl out that the 
fo reign air ma il servi ce of the Post ffice D epartment i pia; ing 
a vital part in the r ehabilitation of trade with Latin \meri ca . D ur
ing that mo t}t.t according to the records of the Po t O ffice D e
partment, the Hne r eturned to the Go vernm ent an actLial profit on 
its fo reign air mail di sbur ements. 

During June, usuall y a slow month for export activity, the 
records how , northbound mail over the trans-Caribbean trunkline 
of the Pan Ameri can irways ystem between North and South 
America turned back to the nited States Treasury over and above 
the contract cost to that department fo r the service, a profit of 12 
cents a mile flown on thi s line. T he recor I for a ir mail routes ope r
ated by Pan A merican, all of which are returnin o- a substantial 

"' share of their operat ing cost, was cited by the Postmaster General 
as an encouraging indication of .the self-liquidating nature of the 
Government's foreign air mail service. 

These international routes will return to the United States 
Treasury approx imately $r,7so,ooo for the year 1933· The fig
ures, showing a substantial gain over the 1932 rate of return, di
r ectly reflect the current upswing in trade activity as indicated by 
the increased business correspondence. As all revenue derived 
from foreign air mail postage, both from and to this count~y, reverts 
to the U nited S tates 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. 



Operator Routes Operated 
,, 

Route 
Mileage 

American New York to Boston 192 
Airways, Cleveland to B'oston s89 
Inc. New York to Albany 

(and Montre'al) 134 
New York to Buffalo · 292 
Detroit to Buffalo ~ n8 
St. Louis to Chicago 273 
St. Louis to Evansville I4S 
Atlanta to Chi capo · 623 
Cincinnati to Chicago 261 
Cincinnati to Washington 416 
Fort Worth to Cleveland I,1S9 
New Orleans to St . Louis S99 
Fo.rt: Wo.rth to Atlanta 780 
Dallas to Los Angeles 1,323 
Brownsville to Dallas S46 
Galveston to Dallas 318 
Houston to New Orleans 319 
New Odeans to Atlanta 432 
Cleveland to Detroit 

(via Toledo) IS2 
· Cleveland to Bay City 2SI 

Chicago to Detroit 26S 
Bowen Air Dallas-Ft. Worth to 

Lines, Inc. Oklahoma City 218 
Dallas-Ft. Worth to Tulsa 269 
San Antonio to Ft. Worth 286 
Houston to Fort Worth 2SS 

Bmniff Air- · Oklahoma City to Chicag~ 
ways, Inc. (via Kansas City) 724 

Oklahoma 'City to Chicago 
(via St. Louis) 713 

Eastern Air Atlanta to New York 793 
Transport, Jacksonville to New York 866 
lnc. Jacksonville to Washing-

ton 667 
Miami to Atlanta 616 

' Washington to New York 209 

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

Report of January 15, 1934 

Class of Operator Routes Operated Route Class of Operator 
Service Mileage Se.rvicc 

MPE Eastern Air St. Petersburg to Daytona Trnnsconti-
MPE Transport Beach 147 MPE ncntal & 

G. & G. Air- Western 
MPE lines Co. Air , Inc. 
MPE Ltd. San Diego to Los Angeles II4 p 
MPE Gorst Air United Ai r 
MPE Transport, Lines 

ME Inc. Seattle to Bremerton IS p 
ME Hanford's 
ME , Airlines, 
PE Inc. Omaha to St. Paul 328 p 

MPE Kohler A via- Milwaukee to Grand 
MPE tion Corp. Rapids II!) MPE 
MPE Detroit to Grand Rapids 14.0 MPE 
MPE Licon Air- Islip, L.I. to New Haven 
MPE ways (via Bridgeport) 72 PE 
MPE National Air- Boston to Montpelier, Vt. ISS P E 
MPE ways, I nc. Boston to Bangor 204 PE 
MPE National Salt Lake City to Great 

Parks Air- Falls 483 MP E 
MPE · ways 

ME Northwest Chicago to St. Paul 
MPE Airways (via Rochester) 378 MPE United States 

Inc. Chicago to Twin Cities Ai rways 
p (via Milwaukee) 398 MPE Wedell Wil-
p St. Paul to Pembina, N.D. 369 MPE Iiams Air 
p Fargo to Billings sSo MPE Service 
p Pennsylvania Western Air 

Air Lines, 
p Inc. Washington to Cleveland 3I7 MPE 

Express 

Rapid Air 
p Transport, 

MPE .Inc. St. Louis to Omaha 406 PE Wilmin~ton 
MPE Reed Airline Wichita Falls to Okla- Cat alma 

homa City 124 p Air Line 
ME Transconti- Los. Angeles to San Fran- Wyoming Air 

MPE nental & CISCO 372 MPE Service 
PE Western Amarillo to St. Louis 699 MPE 

Air, Inc. 

Routes Operated Route Class or 
Mileage Sc.rvice 

Knnsas City to New York 1 1 14 0 MPE 
Los Angeles to Kansas 

City 1,42 7 MPE 
Columbus to Chicaso 283 MPE 
Columbus to New York 493 MPE 
Sao Francisco to Chicago I ,!)J O l\1PE 
Omaha to Watertown 2S9 MPE 
Kansas City to Omaha x68 MPE 
Pasco to Seattle 

(via Portland) 322 Ml}E 
Pasco to SBjkane 127 MPE 
Salt. Lake · itL to Pasco S25 .~I PE 
Pasco to Port and 171:1 MPE 
Dallas to Chicago 

(via Wichi ta) 1,009 M PE 
Dallas to Kansas City 

(via Tulsn) 4.92 M PE 
Kansas City to Chicago 4II MPE 
Tulsa to Ponca City 72 MPE 
Chicago to New York 71 7 MPE 
San Diego to Seattle 1,164 MI>E 
San Francisco to Satt Jose 42 ME 
Kansas City to Denve.r 

(via Salina) s66 MPE 
Laredo to New Orleans Gs s PE 

Los Angeles to Salt Lake 
City s88 MPE 

P ueblo to Cheyenne 199 MPE 
Denver to Cheyenne g6 MPE 
Albuquerque to Pueblo 248 MPE 

Wilmington to Avalon 31 PE 

Denver to DiJlings 476 p 
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American Airways 
Eastern Air Transport 
Kohler Aviation Corp. 
Nat;onal Parks Airways 
Northwest Airways 

Winslow 

Pan American Airways System 
Pennsylvania Air Lines 
Tronscontinental & Westeri'I_Air 
Unltad Air Lines 
United States Airways 
Western Air Express 
Other air lines 

~ Colorodo 
Sprinss 

Pueblo 

• ~Trm';3ad 
.ALasVesis 

~tl.Fe 

Albuquerque 

Record Flights Across the Continent 
1912 Fowler Jacksonville to San Francisco in 151 cloys 
1923 Macready-Kelly ________ New York to San Diego ________ in 26 hours 
1924 Maughan_ New York to San Francisco_ in 21 hours 
1928 Goebei ___________ Los Angeles to NewYork in 18 hours 
1930 The Lindberghs __________ Lcs Angeles to NewYork ________ in 14 hours 
1930 Howks_ _____________ Los Angeles to NewYork ________ in 12 hours 
1931 Doolittle ______________ Los Angeles to NewYork ___________ .in II hours, 16min. 
1932 Hoizlip _____________ .Los Angeles to NewYork. ________ in 10 hours, 19min. 
193"3 Turner ___________ Los Angeles to NewYork ______ in 10 hours, Smin. 
1934 1 



1921 
1924 
1926 
1930 
1932 
1933 
1934 
1935 

Growth of Coast-to-Coast Speed by Scheduled Air Transport 
60 hours._---------------------Air Mail time 
31 hours, 35 minutes Air Mail time 
30 hours, 45 min uta- ir M~il time 
29 hours, 30minutes____ Air Mail, Passengers, Express 
24 hours, 42 minute._. ir Mail, Passengers, Express 
19 hours, 30 minutes... ir Mail, Possengers, Express 
18 hours, 30 minute Air Mail, Passengers, Express 
1 
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Grow th of Passenger Traffic 

tate , at a saving of two
More than t\\ enty of the 

I ad ing merican ~~p rt firm contract a ) ea1· in advance for the 
t ran portation of their field representatives over the airways. 

T o stimulate touri t travel ' er the international ain" ays, Pan 
. merican introduced e\ era! innovat i n including all-expense air 
crui e , similar to tho e operated o uccessfully by the steamship 
lines, bet\\ een Texas and 1\'lex ico and between F lorida, Cuba, the 
Bahama and the \1 est I ndi . nd t) pe of cruise was operated 
peci fi cally fo r teachers and student , throughout the Caribbean 

area and around the entire outh merican continent. Special 
week-end excursion were also operated over several sections of 
the international routes. In the poli tical fi e.ld, p residents, govern
ment ministers and officials from man) countries used the air 
service, and delegates from nearly every country in the Pan Ameri
can U nion traveled over the Pan American irways to or f rom 
the confe rence at Montevideo. 

Increased Express Traffic 

During 1933 Pan American Airvva) s concluded negotiations with 
30 governments fo r a high-speed express shipping service for in
ternati onal commerce. A new procedure of international shipping 
was established. vVith the cooperation of other go;vernments inter
national regulations were generally uni fied, formalities simplified and 
a means established for the expeditious clearance and delivery of 
express merchandise carri ed by air. 

As the result of improvements in shipping facilities, in a field 
vvhere no ''express" service has ever before been available to Ameri
can trade, Pan American made possible on a time basis sales of 
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American products which otherwise would ha,·e heen 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 1\irways System showed an increase 
u i J 3 T per cent over 1932. 

Improved Schedules 

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

To link this western division network directly to the Pacific 
coast, Aerovias Centrales, an afiiliated 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 lVIexico, had conducted 
experimental operations for over a year !Jetween Mexico City, 
Central and \Vestern :Vlcxico and the Pacific coast in the United 
States. 

On the Caribbean division (Miami, West Indies, Para, Brazil
Miami, Nassau-Miami, I-:Iavana, Jamaica, Colombia, Cristobal
~ iami, 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 Juan, 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 go-clay 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. 

On the .Brazilian division (Para, Brazil, Rio de J anciro, 1VT ante-
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A Co nsolidated Fleetster monoplane \\ .ilh a \ right Cyclone engine for operation 
on the Pacific Alaskan Air ways Divisio n of the Pan American Airways System. 

to antiago from twice a week to three times a week. On this divi
sion, clue to the increased ched ule , about ~-, 591 more miles were 
Aovv n than in 1932. 

Expanding its ticketing fac ilities fo r international air travel 
within the United States, Pan 11erican A irways concluded ' import
ant traffic arrangements with International Mercantile lVIarine and 
associated companies, U nited Fruit Company, the Colombian Line 
and the A laskan Steamship L ine whereby their offices became 
agenCi es for the system in a cooperative booking ser v1ce. 

New Equipment Ordered 

D uring 1933, in 1·esponse to P resident Roosevelt 's call for in
creased employment and industrial activity for national recovery, 

• 
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the Pan American A irways . y tem adopted a maj r development 
program for aircraft and other equipm nt fo r the international a ir 
transport service . !-\t a time when many manufacturer \ ·ere in 
active, the Pan mencan rei r. , di stributed thr uah ix t·tte . 
provided employment fo r m re than 3,100 techni ian and a rti an . 

In addition to orders cove rin o· the c n tructi n of three tran -
atlantic type S ikor ky Hyincr b at and thre · i\lla rtin t ran c an 
flying boats at a cost of $1,700 ooo, a third type of marine aircraft, 
a single engined high- speed amphibi n tran sport, was developed 
by Fairchild and Pan \merican no·ineer . 'ix f the new amphi
bians were placed under constructi n at the K reider-h.eisner 1Iant 
of the Fairchild Cor poration to be used in the oa tal or helte re I 
water operations of P an American and its affi li ated compame 111 

South America, and possibly in China . 
Later in the year contracts vvere placed with the Douglas Air

craft Corporati on for a fl eet of six of the new 14-passenger , twin
engined Douglas transr orts and for a fl eet of s ix Lockheed twin
engined IO-passenger machines. \ Northrop Delta ing le eng ined 
transport was placed in expe rimental service on the Aerov ias 
Centrales routes in central and western TVIexico ; and a new la rk 
type General A viation single motored high-speed transport was 
being devel oped for a simila r trial service on th e routes of a 
second Pan A merican affiliate in South America. 

That new equipment, fo r both marine and land service, was to be 
avai lable for use on the Pan A merican A irways System during 
1934 to revolutioni ze transport sched ules between the A merican 
continents. The Douglas tran sports were for the western division 
routes between Texas and Panama Canal Zone and on the Pan 
American-Grace A irways 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 clay 
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 A merican 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 interests in 
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The instrument board before Lhe pilot a.nd co-pilot on one of the new Boeing, 
Wasp-powered, pa senger plane· operated by Un ited Air Lines. The Sperry 
a rtificial horizon (upper right cen ter) shows whether the plane is on an even 
keel, and the Sperry directional gyro (upper left center) guides the pilot on a 

true course. 

tiona! Government for development of important routes \•vithin the 
Chinese Republic and on the strategic coastal line between Shanghai 
and Hongkong, the key route to the trade markets of the Far East. 

Through the China N a tiona! Aviation Corporati on, the operating 
company, Pan American and the Chinese Government placed on 
a sound operating bas is the internal wute on the Yangtse River 
from Shanghai to Chengtu and from Shanghai north to Peiping. In 
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Oct ber , 193", after a seri f sur v y a n 1 t st Ri ght. , th J ,o 
mile coa ta l route ,. ·as 1 lac 111 pe rat ion. D uri nrr XJl rat ry 
fli ght in conne ·t i n with thi erv1 ·e a stn \· v Airrht wa al o made 
from Hongkong t 1Vlanil a wi th a '1 e\ · t a n en 1 · 
between the P hiliJ pine L la nd. and hi na. 

In the hinese operati n. r 4 f\ m ri can phn . 
by A merican flight pe r · nn 1: and r9 ra li 
have been e tab li sh d ove r th C.: in - \m 
3,072 mile of routes a re ra ted 1 y \ ·, iat i n 
Corporation. 

Alaskan Operations 

n the other end of a 1 o. s ible aeri al t rade rout t th 1-a r 
East, P an A merican con. oli late I its . ervice in · Ia ka a n I ex tended 
operati ons to p rov ide a complete service fo r pa eno-er , ma il and 
expre .. , generall y throu hout the territ ry. ta n lard 1 a n A m ri
can rad io and weather bcili tie . overh aul and maintenance meth d 
and operations rout ine \<Vet·c installed durin rr the year . O n - 040 

miles o£ sched ule I routes in operati on ' d urin o· I933 the service wa 
maintained w ith only one schedule fa ilure under the sub-zero Ay in cr 
conditi ons encountered . Pan A meri can al o carri ed on fie ld re
search r ega rding possible transpaci fie operati ons. 

A t the end of the yea r Pan A meri can was cooperating w ith I m
peri al A irways of Great B rita in , A ir F rance and the German 
L ufthansa in negot iat ing with several countri e:: and coloni es re
garding operating rights and legal status in the projected transat
lantic service. 
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. ai I in r a t·t: 
' fh e ir Tran p rt I n Iu- tt·y rer re ent an e...-..cception in the 

pre ent der re ion in that it ha added t it per onnel and expanded 
t a lily from yea r toy ar. It p r nnel incr a eel {rom about I , 61 

in 1929 to about 4·- o in June T9'"' . nder the recommended 
de the Industry vvill h , an additional increase in per onnel of 

about 14.5 per cent. The t ta l increa e in pa) roll will be about 2 0 

per cent. It is con i Ier d that thi i a sub tantial contribution 
to the R eemployment Program in , iew of the fact that the P o t 

ffice Department ' mail pa ·ment which fo rm the largest item 
of the air line income ha\ e be n reduced approx imately 28 per cent 
fo r 1933. 

"Through the provi ions of this ode the Industry has an op
portunity to provide fo r the cont rol of new operations so that it 
will not be subject to uneconomic pa rall eLing of lines and the de
structive competition experi enced during the course of development 
by the railroads and bus lines. 

"It is believed that the prov i ions in this Code pen;1it adequate 
control and at the same time insure development and sound expan
sion." 

The first draft of the code was submitted to the National Re
covery Administration by the Aeronautical Chamber of Commerce 
of America, because its members repr~sented 89 per cent of the 
air transportation industry. 

At the public hearing before Deputy A dministrator 1\IIalcolm 

61 
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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 he half of the air trans
portation companies which are members of the Aeronautical Chamher 
of Commerce of America, Inc., with of-fices at 22 East Fortieth 
Street, New York. 

"Our member companies at pn:~scnt account for 89 per cent of 
the scheduled daily flying operations of American air transport 
companies. Their average daily scheduled mileage is I 18.304 miles 
of the total of I 32.925 miles flown every 24 hours. During the 
first 6 months of this year our member companies flew 2 r .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. I C) I 

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 .................... 0 0 •••• 

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 of route 
6,021 miles of route 

544 miles of route 
I ,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 President'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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crca!'>e emplo~,ncnt and buying power. But. unlike other industries. 
air transport has no re-employment problem. 

''Ours is a very young industry. It is 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 Governmental and partly civil. in that the air mail service, 
still very much of an experiment, was being developed. Since 1929. 
when passenger and express sen·iccs were added to that of the air 
mail, we have made considerable progress. .-\lthough this progress 
has hecn slowed up by the depression. we have not lost ground. Our 
employees have not heen thrown out oi their jobs because of busi
ness conditions. as figures presented here show: 

Wage Earners in Air Transport 

"The number of wage earners employed in the entire atr transportation 
industry (based on "\\"ages and Hours of Labor." U. S. Department of 
Labor, Bulletin Xo. SiS. page q. irom I92i to 1931. incl.. and the Aero
nautics Branch of the Department of Commerce Announcement for the 
year 1932 and the first six months this year) arc as follows: 

462 in I92i 
1,49() in 1928 
2.34s in 1929 
3.4i5 in 1930 
4,290 in 1931 
s.461 in 1932 
s.99i on July I, 1933 

''This shows that the air transport industry has kept on its pay
rolls throughout the depression not only its own people. but has 
employed more. Against the possible assertion that there are numbers 
of pilots unemployed. we would point out that although it may be 
true that many unemployed pilots hold transport licenses from the 
Department of Commerce. these are either amateur pilots or pilots 
who have never been employed in regular air transport operations. 
Practically none of them hold scheduled air transport ratings, the 
latter being a Federal requirement on inter-state air lines. Similarly 
with mechanics, their situation is the result of the prevailing over
enthusiasm in 1929 and succeeding years when it was popularly 
believed that aviation would expand with ever-increasing rapidity. 
These persons are potential employees. Their preparation and eager
ness for employment in air line operations are most desirable; and 
they eventually will be given opportunities in this business in the 
course of its normal development, provided that it be permitted to 
develop in normal fashion. 
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" T hi s rcc Jrcl h w 

" \ Tile have co nt inued to rr l\ e rn re a1r t ra n ·1 or t .-e rv1c d pite 
declini1w revenues du ring the Ia t two y a r . 

Growth of Air Transport Service 

" in ce 192 , th e /\m r ican a ir t ran . pn r t ,ind u t r) has be n, \\·e 
IJcli eve, uni que am ng t ran .vnt ind ustr i ·s , in that it has dev -1 p cl 
an increasing amoun t o f 1 asscngcr an I ex1 rcss traffic ev ry year 
as foll ows : 

1!)28 
1!)29 
1!)30 

.. 

193 ! . . . ... .. ... ... . . . . . . . . . . . . . . .. .. .. . . 
1!)32 . . . . . . . . . . . . . . . . . . . . . . . ... . .... . . . . 
6 M onth s of 1933 . . . .. . ..... . . .. . . · · · · · · · 

P assengers 

52,934 
165,263 
~85 .9 !0 
457,75.3 
504,575 
229,075 

P ou11ds of E xjJrcss 

35,376 
197,53 
286,798 
885,164 

£,324,42 
8 r ~ , 3 53 

"Recently we have not flown an increased quan ti ty o f ma il , a 
fac t not attri butable to lack of service or even the dep ression , but 
solely to a 6o per cent increa. c in th e air mail postage rate, from 5 
to 8 cents an ounce, which became effective July 8 th, 1932. An im
mediate drop of 24 per cent resulted. 

"For the record we insert the mail po undage hy fi scal yea rs, as 
f oll ows : 

Fiscal Y car 
1928 
1929 
1930 
1931 
1932 
1933 

J11ail P onnda,r7c 
1,861 ,8oo 
5,635,68o 
7,719,698 
8,579,422 
8,845,967 
6,741 ,788 

"Nevertheless we a re offering g reater facilities for a tr mail 
patrons as well as passenger and express traffic. 
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Fi ca l ye'tr 1 

f7i . ·a l yea r 1933 .. . .. .... . . . .... ... . .... . ... . 
Fi ca l year 1934 (th is yea r ) ...... . . . ... . .. . . . .... . 

~Lo, oo.ooo 
19.460 000 

!4,000,000 

''It is een that the e mail line a re erati1w n a 28 I er cent 
r ducti n {r m Ia t year pa m nt . 

"The a ir ma il payment are the backbone f th is ind u tr). The 
fo rm the g reater portion of the total r venue f all the domestic 
a ir lines. The maj or a ir transp rt companie recei e from th e 
Po t ffice Department from 6o t o per cent of their tota l revenues . 
H our operations under the N ati nal Recovery . dmini t ration are 
to mea n add itional expen e disp rOJ ortionate to the ability of our 
companie to pay, man) of ur mpani will be th reatened v,rith 
extinction , or at be t, se\ ere curtai lment of operations in order to 
conserve their r emaining r sourc · . Rather than risk th rov.ing our 
people out of emplo) ment, it seem logical to permit reasonable 
absorption of new employees under the term of this code, together 
with additional employees which wi ll 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 
thi s 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 the salaries of pilots average from $6,ooo to 
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$II .ooo a year. 
covery Act was 
salary range. 

\Ve question strongly whether the National H.e
designed to involve individuals enjoying such a 

"The responsibility of pilots varies between the delivery of 
mail cargoes and care fm· 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 hy the masters of our largest ocean 
liners. 

''For purposes of comparison we submit herein a tahulation of 
monthly rates of pay received by master mariners. as follows: 

Shipping Board: 
Motor ships .................................. $.wo 
Steamships . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2<)0 

Panama-Pacific Line ............................... 405 
U. S. Line ....................................... 375 
American Merchant Line . . . . . . . . . . . . . . . . . . . . . . . . . . . 350 
Baltimore I\lail Line . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 325 
S. S. Leviathan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 625 

"Economically the latter is responsible for vastly more in human 
lives, 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 $IOo 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 he placed at a hight.r 
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 base 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 plus 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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DWARFING THE ROCKY MOUNTAINS 

As the passengers see th e rocks from this Wasp-powered monoplane on the 
'vVestern Air Express route between Cheyenne, V.lyo., and Albuquerque, New 

Mexico. 

from $ 170 to $2 I 5 a month, the latte r figu re being the monthly 
sala ry o f the fir st officer on the S. S. L e\ iathan. Prevailing r ates 
fo r co-pilots range between $190 for beginners to $225 for men 
with one year 's time. 

" The law requires the code to fix maximum hours of labor and 
mm1mum wages. This our code does specifica lly. The minimum 
wages cited therein are not the average wages which any substantial 
g roup of personnel is now receiving . For example, under pilots' 
wages, the absolute minimum is an hourly or monthly rate for fl ying 
with a guaranteed minimum of $6o per week. Most of the pilots 
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employed on major lines t·eceive upward of twice the mmtmum of 
$3.000 a year. 

Hours for Pilots 

'·In its code the industry has fixed 35 as the maximum mtmbcr 
of hours per week for pilots, this to include the full time that 
pilot is on duty, whether flying or not. with full knowledge that the 
flying cannot exceed the .1 1 o hours per month stipulated hy De
partment of Commerce safety regulations in a bulletin knuwn as 
1\erunautics .Bulletin No. 7-E, Section 4 (b), paragraph eight. page g: 

''A first pilot shall not be on flight duty more than I IO 

hours in any one month. Jn reaching this maximum a pilot 
shall nut be on flight duty in excess of the scheduled 30 
hours in any seven-day period or more than the scheduled 
eight hours in any 24-hour period, provided. however, 
that relief from flight duty for not less than .. q consecutive 
hours shall be arranged fur each pilot fur each seven-day 
period." 

"The wisdom of these regulations of the I >epartment of CCim
merce, may l>e supported l>y the opinions uf Hight surgeons of the 
U. S. Army Air Corps and the lhtreau of Aeronautics of the i\avy. 

"1\loreuver, despite the delinite requirements of these regula
tions, the industry rarely causes its pilots to fly the full I ro hours 
per month. 

"Pilots of larger air lines now average go hours or less flying 
per month, which is 20 hours less than the maximum limit estab
lished by Federal H.egulation. Flying time includes taxiing for 
take-off and taxiing after landing. 

"Increased speed of equipment has no hearing on the hours a 
commercial pilot should work per month. There is no sensation of 
speed at altitudes where go per cent of the flying is clone. The 
medical examiners for the Army and Navy will confirm this state
ment: Fatigue is in proportion to time and not miles. 

"High speed equipment in the air promotes safety and reliability 
in that it permits the pilot to more easily circumvent bad weather 
areas, etc. Facility and safety in landing is in no wise impaired he
cause of improvements now available which bring landing char
acteristics well within Department of Commerce requirements. 

"Cabin attendants are women, who have chosen this service as 
offering a career to their liking. We submit that the minimum salary 
of $100 a month and a maximum of I 50 hours a month compare 
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favorably with the pay and hours of duty for similar sen•ices in 
other industries. 

Hours and Wages of Mechanics 

'"The hours and wages of the different classes of mechanics em
ployed in the air transport industry are subject to one outstanding 
influence. namely. the intermittent nature of the work. Every
body must recognize the newness of the industry. its requirement 
of continuous operation. emergency maintenance, repair work and 
irregular hours of duty. 

"The demand of the industry arising from its traditional obliga
tion in the carriage of Cnited States mail. and moral obligation 
for the safe transportation of persons trusting themselves to its 
t·arc, cannot be treated in the same manner as the demands of a 
manufacturing industry. For e.xample, there are three general 
types of mechanics involved. One is the flight mechanic who. on 
some air lines, accompanies the airplane in flight. Second, the shop 
mechanic and his helpers. who \vork on the overhaul and main
tenance of aircra it and engines and accessories within the shops 
established at necessary points along the air line, and whose work 
is of a comparativelv scheduled nature. Third. the service mechanic 
and his helpers emr;loyed on fields. either at main base stations or 
interml'diate fields. Their hours of actual work are intermittent. 
clepl;nding upon the arrival, departure and condition of airplanes. 
which, in turn, are subject to weather and other circumstances be
yond control of the operators. 

''The average rate of pay for these three types of mechanics 
in our industry is higher than the mmmmm rates as set forth in 
the code. 

'·Flight mechanics are provided primarily as a safety measure. 
They frequently are qualified as co-pilots and as such are career 
students. At the same time they have definite ground duties in 
servicing and inspecting aircraft. 

"Shop mechanics and helpers in the air transport industry must 
maintain some flexibility of hours if they are to receive steady em
ployment. 'vVe submit that their hours and rate of pay in our 
code are fair, because repair and overhaul are subject to traffic 
demands and emergencies. An even flow of work cannot be main
tained, as is the case with other transportation facilities in which the 
greater volume of traffic and revenues warrants maintaining large 
shifts of mechanics on duty constantly. 

"Service mechanics and helpers are engaged primarily in the 
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serv1cmg. inspection and maintenance of aircraft as distinguished 
from overhaul. Their hours of duty are determined largely by 
schedules. Here much flexibility of hours of actual work is im
perative because of frequent delays tu flights caused by delayed con
nections. 

''The maximum hours and minimum pay specified in our code 
for these three types of mechanics arc. in the case of flight me
chanics 40 hours per week, shop mechanics and helpers 40 hours 
averaged on a 2G-wcek basis with a maximum of 48 hours in any 
one week; and for service mechanics and helpers, 48 hours per 
week averaged on a 2G-wcck basis with a maximum of 56 hours in 
any one week. 

"The hours in our code are lower than the 48.5 average fulltime 
hours per week for all male ground empioyees in 1931, as set forth 
on page 12, Bureau of Labor Statistics bulletin No. 575, containing 
a comprehensive survey of the American air transportation industry 
for 1931. Therefore, the reduction in hours specified by this 
code, from the average in 193 r, amounts to 8.5 fewer hours in the 
case of shop mechanics and helpers, and slightly less for service 
mechanics and helpers, and 8.5 fewer hours in the case of flight 
mechanics. 

"The minimum wages specified in the code for the three classes 
of mechanics are: 

$35 a week for flight mechanics 
40c an hour for shop mechanics and 30c an hour for helpers 
40c an hour for service mechanics and 30c an hour for 
helpers. 

"Hours of labor and rates of pay for radio operators. field clerks 
and all other employees as specified in our code are justified in the 
light of our experience with the intermittent 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 work continuous. 

No Discrimination in Employment 

"As specified in our code, the air transport industry makes no 
discrimination in employment against membership or non-member
ship in a labor organization. The code in this respect complies with 
the law. 
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.. In addition our code provides that: 

Employers in this industry may e..xercise their right 
to select. retain or advance employees on the basis of in
dividual merit without regard to their membership or non
membership in any organization. 
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"This provision is necessary because of the vital factor in air 
transport operation which concems the safety of human life. The 
purpose of the operators is to obtain sen,ices of the most experi
enced, most highly qualified employees because of the severe penal
ties which otherwise might result from inexperience. 

''Besides the reductions in air mail payments our lines now are 
being subjected to curtailed revenues and increased costs of opera
tion in other ways. 

''The Department of Commerce. which operates the airways over 
which these lines fly, under the influence of the economy program 
has been forced to notify the operators that the ground facilities 
on a certain number of routes will have to be curtailed. involving 
the turning out of many beacons and the abandonment of certain 
radio and teletype senice~. all of which tend to restrict the opera
tions of the air lines, unless they pro,·ide their own. That adds to 
the expense of operations and maintenance. 

"The greatly decreased passenger fares. from 12 cents a mile 
in 1929 to an average of 6 cents today. has been brought about by 
the depression and the knowledge born of experience that this 
lower rate, approximating that charged for surface transport, is es
sential to continued growth of traffic. Here again, the lines are 
limited in their revenues until such time as the traffic increases 
materially. 

"Again, and most important. the major lines which hold air mail 
contracts have based their operations and their future plans upon a 
virtual mandate from Congress and the present Administration. 

"This mandate imposes upon the mail carrying lines the specific 
obligation to devote all possible revenues toward the development of 
aircraft, planes and engines. instruments, including two-way radio, 
airport facilities and other innumerable adjuncts tending to make 
flying faster, more reliable and 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 improve
ment. 

"As we see it, there can be only one result, increased popularity 
resulting from enhanced usefulness, more passengers, more express 
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and more mail, a greater number of planes in service and a grow
ing number of employees in every department of our industry. 

"The continued growth of our new industry is of the utmost im
portance to the trained employees in it at the present time. Unlike 
many other industries, the pilots and mechanics now employed have 
made commercial aviation their careers. It is to their interest to 
work with the management in developing- and expanding this busi
ness, and not permit themseln~s to he lured into destructive demands 
for higher pay and unreasonable hours hy a promise of immediate, 
though temporat·y, gain. 

A Safeguard to Fair Trade Practice 

"With reference to trade pt·acticcs, our code has only 1.111e stipula
tion, namely, Article VJI, as follows: 

"l\1emhet·s of the Code agree nnt to initiate service he
tween cities already served by anotht:r nwmher over an 
identical route." 

"This is necessary during this period of pioneering and ck
velopment because of the high percentage of revenue which the ait· 
lines receive from the Government. The operators considered that 
to permit two companies, drawing payment from the l'ost Office 
Department for the carriage of mail, to operate over one route in 
competition would not constitute a proper use of Covernment funds. 

An Agency for Self-Regulation 

"Because the Aeronautical Chamber of Commerce represents 8<) 
per cent of Amct·ican air line operations we feel justified in urging 
that our trade association be authorized to act as the agent for seli
regulation within the industry and cooperation with the N RA. vVe 
are prepared to provide the most efficient and effective machinery, 
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. 

"In conclusion, we point out that air transport now promises 
much to the country at large. It is rendering two vitally important 
services: 

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

"2. A unique and essential reserve for the national defense. 
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Still in the Development Stage 

for re\ 1vmg 111-

the Pr ident fo llow : 

-
ALL ABOARD FOR POINTS -oRTH 

One of th e Stinson tri-motored air liners powered by Lyco ming and operat ed 
by America n Airways on its northern routes out oi New Yo rk . 

Text of Transport Code 

A rticle !-P urpose : To effectuate the policies of Ti tle I of the 
~ationa l Industrial Recov ry ct the fo llowing provisions a re es
tablished as a Code of Fa ir Competition for the Air Transport In
dustry, and upon a1 proval by the President shall be the standard of 
fair competition for such Industry and shall be binding upon every 
member thereof. 

Article II-Definiti ons : As u ed in this Code: 
(I) The term "President" m ans the P resident of the United 

States. 
(2) The terms "Act" and "Administrator" mean respectively 

the National Industrial Recovery Act, and the Administrator of 
Title I of said Act. 
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( 3) The term "Industry" includes all public carriers for hire 
Ly aircraft for passengers. ancl/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 ),y 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 Vnited 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. 

(G) The term ''member of the Industry" includes anyone en
gaged in the Industry 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. 

Article III-Hours: r. No employee in the Industry shall be 
permitted to work in excess of 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) homs 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. 

i. The number of employees classified as ground radio opera
tors, field clerks, and watchmen shall not exceed fifteen per cent 
(rsro) of the total number 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 of hours prescribed herein whether 
employed by one or more employers. 

3· X o employee shall be regularly employed more than six 
( 6) days in 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 S35.00 a week employed in a manageriaL executive or 
professional capacity. or as pilots or co-pilots. 

Article IV-\Yagcs: I. Xo employee shall he 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
g-oing 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 ha,·e not been reduced shall not be decreased. 

3· Those employees included in paragraph (a) Article III 
aho,·e who work in excess of 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
tion of his occupation existing on June 16, 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 : r. 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 union or 



to refrain from joining, organizing, or assisting a IalJor org-amza
tion of his own choosing. 

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

4· No person under sixteen ( 16) years of age shall he employed 
in the Industry nor anyone under eighteen ( 1H) years of age at 
operations or occupations hazardous in nature or dangerous to 
health. The Code Authority shall submit to the :\dministrator he
fore l\tfarch J, 1934. a list of such occupations. An employer shall 
be deemed to have complier! with these provisions if he shall have 
on file a certificate or permit duly issued by the Authority in such 
state empowct·cd to issue employment or age certificates or permits 
showing that the employee is of the required age. 

S· \iVithin each State this Code shall not supersede any laws 
of such State imposing more stringent requirements regulating the 
age of employees, hout·s of wot·k, or general wot·king 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 hcrehy set up to cooperate with the 
Administrator in the administration of this Code. 

r. The Code Authority shall he 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. Xot 
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 he 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 President under the Act, and (c) it shall 
submit to the Administrator true copies of its articles of associa
tion, by-laws, regulations, and amendments 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 claiming the right to be represented on the 
Code Authoritv. and mav thereafter change the method of selec
tion and the o~ganization.s selecting the m~mbers of the Code Au
thority. in order that the Code :\uthority shall be truly representa
tive of the Industry. 

4· An appeal from any action by the Code Authority affecting 
the rights of any employer or employee in the Industry may be 
taken to the Administrator. 

5· Only employers assenting to this Code shall he entitled tn 
participate in the selection of the Code Authority and to share 111 

its activities as hereinafter set forth. 
6. The Code :\uthority shall have the following powers anci 

duties to the extent permitted by this act subject to review by the 
Administrator: 

a. To elect officers and assign to them such duties as it mav 
consider advisable, and to provide reasonable rules for its own pro
cedure. 

h. To receive complaints of violations of this Code. make in
vestigations thereof. provide hearings thereon and adjust such 
Cllmplaints. and bring to the attention of the :\dministrator for 
prosecu ti nn. recommendations and information relative to unad
jus ted violations. 

c. To reC}uire periodical reports from the members of the 
Industry with respect to revenues. expenses. and other charges. 
wages, hours of labor. conditions of employment. number of em
ployees, and other matters pertinent to the purposes of this Code, 
in order that the President may be kept informed with respect to 
the observance thereof. In addition to the information required to 
he submitted to the Code Authority as set forth in this Article 
there shall he furnished to government agencies such statistical in
formation as the Administr~tor may deem necessary for the pur
poses recited in Section 3 (a) of the National Industrial Recovery 
Act. 

d. To recommend to the Administrator a uniform system of ac
counting which upon his approval shall be 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-



AIRCRAFT YE.:\ R BOOK 

tionate shares of the expense of maintaining- the Code Authority 
and its activities. 

g. To cooperate with the Administrator in regulating the use 
of the N. R. A. insignia solely by those who have agreed to and do 
comply with this Code. 

7· Nothing contained in this Code shall constitute the memhers 
of the Code Authority partners for any purpose. Nor shall any 
member of the Code Authority he liable in any manner to anyone 
for any act of any other member, of-ficer. agent or employee of the 
Code :\uthority. Nor shall any member of the Code Authority he 
liable to anyone for any action m· omission to act under the Code. 
except for his own willful misfeasance or non-feasance. 

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-Trade Practices: \Vithin sixty ((>O) days from 
the elate of approval of this Code with respect to existing routes, 
and within thirty ( 30) days after the establishment 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: 

r. A certified copy of a letter or certificate of authority to 
operate, issued by the United States Department of Commerce per
mitting service over such route or extension the reo f. 

2. Such information in respect to routes, schedules, tariffs, 
working conditions. and other matters pertinent to the purpose of 
this Code as the Code Authority with the approval of the Admin
istrator may from time to time prescribe in order to inform the 
President as to the observance of this Code. 

3· Evidence of compliance with such standards and condi
tions of operation, other than those required by the Department of 
Commerce, as the Administrator upon the recommendation of the 
Code Authority after such notice and hearing as he shall prescribe, 
may approve as reasonable and in the interests of fair competition. 

Article VIII-General: r. This Code and all the provisions 
thereof are expressly made subject to the right of the President, in 
accordance with the provisions of sub-section (b) of Section IO of 
the National Industrial Recovery Act, from time to time to cancel 
or modify any order, approval, license, rule or regulation issued under 
Title I of said Act and specifically, but without limitations to the 
right of the President to cancel or modify his approval of this Code 
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or any condition~ impo~ed hy him upon his approval thereof. 
2. :\othing in thi~ Code ~hall permit monopolies or monopolistic 

practices or eliminate or oppress or discriminate against small enter
pnses. 

3· Each member shall post in a conspicuous place in each work
shop a full copy of this Code. 

4· Thi~ Code shall become effective on the second ::\fonday 
after it shall have been approved by the President of the united 
States. 

Air Transport Code Authority 

The organization meeting of the :\ir Transport Code Authority 
for the Air Transport Industry was held in the offices of the Aero
nautical Chamber of Commerce of .\merica, Inc .. at 22 East 40th 
Street, ::\' ew York. on December 19. 1933. 

The members of the Air Transport Corle Authority. chosen or 
appointed in accordance with the provisions of Section I of Article 
VI of the Code. are as follows: 

Voting 1\Iemhers: De~ignated hy the Aeronautical Chamber of 
Commerce: E. R. Breech. ~orth American Aviation, Inc. : H. S. 
::\Iartin. Pennsyh·ania ..\.ir Lines, Inc.: \\~. :-\. Patterson. United Air 
Lines: L. D. Seymour. American :\irways, Inc.; and J. T. Trippe, 
l'an American Airways System. 

Elected by air line operators assenting to the Code, who were 
not members of the Aeronautical Chamber of Commerce: Temple 
Dowen. Bowen Air Lines: and T. E. ·Braniff. Braniff Airways. 

Non-Voting l\1embers: \V. \V. Howes. Second Assistant Post
master General: E. E. Hughes, Deputy Administrator of the NRA; 
Eugene L. Vidal. Director of Aeronautics of the Department ot 
Commerce. 

Leighton \V. Rogers. executive vice president of the Aero
nautical Chamber of Commerce of America. was appointed by the 
Code Authority to act as executive officer of the Code Authority 
without vote. 

On January I. 1934. the follm-..·ing scheduled air transport oper
ators had filed assents to the Code: 

Members of the Aeronautical 01amber of 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 
Airways System, Pennsylvania Air Lines, Inc., Transcontinental & 



0 J\Il R. Vf Y I·:_\ R I~ ) _ K 

\ I\! estern A ir, Inc. , nitecl ir L ine., nitccl _' ta les \ in\ a I 11 __ 
and Western A ir Expre s. 

on-members of the \ eronautical Chamb ·r mmcr wh 
have assented to the Code : 

Bowen Air Lines, Inc. , Brani ff . invay , I nc. · il pin \ir L in 
Gorst A i1· Transport, I nc. , Han f rd A ir L ines, kohler \ , iat ion 
Corporati on, I ic n Ain, ays, Nati nal A irways . I nc., N rth\ e: l 
A irways, Inc., Pacifi c Seaboard \ir I in - , Inc., hap icl \ir T ran -
port , Reed Air Line, Wyoming Air ervice, Inc. 

MORE SPEED FOR MAIL AND EXPRESS 

One of the American Airways fl eet o f new mail and express planes, a W asp
powered Lockheed Orion , fast enough to fl y its cargo a thousand miles in fi ve 

or six hours . 
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GOVERNMENTAL ACTIVITIES 

:\ernnautics Branch. Department of Commerce-The Aeronautical 
Board-I >epartment of Agriculture--Bureau of Reclamation

nurcau of Standards-U. S. Coast Guard-Bureau of 
Custom~-Federal Radio Commis~ion-U. S. Forest 

~ervice-:\ational Advisory Committee for Aero
nautics-Public Health Sen·ice-u. S. 

\\'eather Bureau. 

AS .\ :\ATIOXAL institution aviation is used in one wav or 
another by many branches oi the Federal Gowrnment. Their 
activities during 1933 are :mmmarized in this chaptt:r. 

Aeronautics Branch, Department of Commerce 

The Aeronautics Branch of the U. S. Department of Commerce, 
under the Air Commerce Act of 1926 charged \vith 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 Aeronautics was not filled. Assistant Secretary of 
Commerce Ewing Y. ?-.Iitchell was in charge of all transportation. 
Eugene L. Vidal was appointed Director of Aeronautics in active 
charge of aviation activities. Under -:\Ir. Vidal the Aeronautics 
Branch \Vas separated into two main divisions. with J. Carrol 
Cone as Assistant Director in charge of the Air 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 announced 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
naires sent to all licensed pilots asking if they would buy planes 
priced at about $700, provided quantity production permitted that 
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low pnce. The Branch reported that of 1 g,ooo replies tn the 
questionnaire approximately 10.000 definitely staled that they were 
in the market for such a plane. :\ n additional 3.000 contemplated 
purchases under various conditions. and 5.000 were negative. 

Assured that a substantial potential market now exists for such 
a plane the Department applied to the Public \Vorks Administra
tion for assistance. and that bureau announced on December 28, 
1933. that $soo,ooo had heen set aside for development of the low
priced plane. At the end of the year a committee representing both 
the Government and the industry had the project under serious con
sideration. 

1\1embers of that committee were: 1\fr. Vidal. chairman: :\1 r. 
Cone, representing the N a tiona) :\eronautic Association; Amelia 
Earhart, Dr. George \V. Lewis, National Advisory Committee for 
Aeronautics; Robert D. H. en fro, editor ''The Sportsman Pilot": 
Leighton W. Rogers, Aeronautical Chamber of Commerce: Freel 
L. Smith, National Association of State A vi at ion Officials; l'~chvard 

P. \Varner, Society of Automotive Engineers: and Alford J. \Vil
liams, American l 'etmlcum Institute. 

A technical subcommittee of three from the Department of 
Commerce was appointed to make a special survey of engines fur 
the proposed low-priced plane. The membe1·s were: Luther Harris, 
John H. Geisse and Richard C. Gazley. 

At a meeting called by the Aeronautical 01amher of Commerce 
of America representatives of twenty-two of the nation's leading 
aircraft manufacturing companies conferred with Mr. Vidal regard
ing the small plane project. They included: Aeronautical Corpora
tion of America. Amphibians, Inc., Bellanca Aircraft Corporation, 
B/J Aircraft Corporation, Boeing Airplane Company, Chance 
Vought Corporation, Consolidated Aircraft Corporation. Curtiss 
Aeroplane & Motor Company, Inc., Curtiss-vVright Airplane Com
pany, Don Luscombe, Fairchild Aviation Corporation, Fleet Air
craft Company, General Aviation Manufacturing Corporation, 
Grover Loening Aircraft Company, Inc., Kellett Autogiro Corpora
tion, Kreider-Reisner Aircraft Company, Pitcairn Autogiro Com
pany, Sikorsky Aviation Corporation, Stearman Aircraft Company, 
Stinson Aircraft Corporation, Taylor Aircraft Company and \Vaco 
Aircraft Company. 

Manufacturers Adopt Resolution 

At that meeting the manufacturers adopted the following resolu
tion: 



"Re lv that the a r nautical indu try wholeheartedly 
endor pr p a l [ the ir c or of _ eronaut:ics of the 

par tm nt [ 111111 rce f r the d \ el 1 rnent of a new safe, 
I w-pr i eel quant ity produ ti on airplane ·with the assistance 
o f fund pr vi I d by the Public \ \ rk _ dmi ni tration; and 

' That the indu tJ-y app int a ommi of five to a sist 
th o rnm nt in w rkina ut t chnical detail s of the 
pr po cl airplan and 

That th inclu tr: app int an th r five t o 
det nnine with the vernm nt th economic 
practicability f oraamz1na a corporation am ng the indu try 
t I thi d v I pm nt .. , 

EMERGENCY PORTS OF THE AIR 

3 

Airways keepers' quarter and beacon on a Department of Commerce inter
mediate landing fte!d at Beowawe, Nevada. 

U nder that resolution the eronauticaJ Chamb r of Commerce 
formed two committees. The fir t 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. Members of that committee vvere: Chairman, R. S. Damon, 
president of the Curtiss-\ iV right irplane Company; C. J. Brukner, 
president of the \ Naco Aircraft Company; .B. D. De\Neese, general 
manager of the Stinson Aircraft Corporation; R. H. Fleet, president 
of the Consolidated Aircraft Corporation; and C. G. Taylor, 
president of the Taylor Aircraft Company . 

The second committee was to cooperate with the Aeronautics 
Branch in determining the legal and economic practicability of or-
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ganizing a corporation within the industry to undertake development 
and production of the plane. l\Iemhers of that committee were: 
Chairman, S. l\L Fairchild, president of the Fairchild Aviation 
Corporation: E. R. Breech, president of :\o1·th American Aviation. 
Inc.: P. G. Johnson, president of the United Aircraft & Transport 
Corporation; T. :\. l\forgan, president of the Curtiss-\Vright 
Corporation; and Taylor Stanley, president of the Aeronautical 
Corporation of America. 

It was explained that the resolution limited the committees to 
five members each, that they were chosen because of their individual 
technical and organization experience, and therefore were 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 development of low-priced planes during 193+ 

Other Activities of Aeronautics Branch 

During the year the Aeronautics Branch was active 111 many 
branches of aviation aside from its 1·uutine regulatory and promo
tional duties. The chapter on airports details the manner in which 
the Aeronautics Branch cooperated with the Civil \Vorks Adminis
tration in establishing hundreds of new municipal airports and de
veloping others already in existence. The chapter on legislation 
and regulation gives in detail the achievements of the Aeronautics 
Branch in revising the rules governing non-commercial flying, thus 
encouraging private ownership. The airways chapter details the 
work of the Aeronautics Branch in establishing five new airways 
and relocating facilities on existing routes in cooperation with the 
Public Works Administration. 

The Aeronautics Branch also conducted experiments for blind 
landing with aircraft, and advanced the new science to a stage where 
public demonstrations proved the absolute practicability of this im
portant development. Reports on crash-resistant fuel tanks and a 
radio direction finder were published during the year, further de
tails of which will be found in the chapter on technical progress. 
Airworthiness requirements for aircraft received considerable at
tention. The Aeronautics Branch held conferences with representa
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, I~)24, the Aeronautical Board, which had existed 
for some eight years, was reorganized. For the first time its juris-
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diction and mission were made clear. The purpose of the Aero
nautical Board. as set forth in the joint order signed by the Secretary 
of \Var and the Secretary of the :\avy. is to pre,·ent duplication of 
effort and to secure a more complete measure of cooperation and 
coordination in the development and employment of the Army Air 
Corps and ~aval Aviation. The Board is required to investigate, 
study and report upon all major questions affecting jointly the de
velopment and employment of the Army Air Corps and Naval Avia
tion. 

Specific questions requiring the action of the Aeronautical Board 
involve policies and plans for the tactical and strategical employment 
of aircraft: the location of air stations: assignment to the Army 
or :\avy of the development of new types of aircraft, motors, ac
cessories and weapons: rendering available to either service, when
l'ver possible. training. repair and other aviation facilities; plans to 
pre,·ent competition in procurement and provisions for use of sur
plus material: and consideration and recommendation in regard 
to all estimates for appropriations for the aeronautical programs of 
the Army and .:\avy. 

Department of Agriculture 

The U. S. Department of Agriculture used planes for official 
travel more extensively in 1933 than during former years. Planes 
were employed also in certain lines of research and regulatory work. 

A plant pathologist of the Bureau of Plant Industry made sev
eral flights 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 investigator made trips on the 
airship "Los Angeles" and in Army Douglas, Navy observation 
planes, Coast Guard Douglas amphibians, Viking seaplanes, and 
Naval Reserve training planes. 

Biological Survey officials used planes to study water fowl con
ditions, administer wild-life refuges and enforce laws. A biol
ogist in the Illinois River region used a plane 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 \Vith planning improvements under 
the recovery program, the protector of the Clear Lake Bird Refuge, 
Calif., made an airplane survey of the refuge, mainly to plan fenc
ing for the protection of birds from trespassers. One of the Alaska 
game wardens owns an airplane in \-vhich he patrols a la.rge district 
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to enforce the game laws. He fl ew mo re than 7,0 o miles in I933· 
Department of Agricul ture entomologi ts test d the efficacy of 

dusting fields from the air with ca lcium ar. enate to control t he pea 
weevil by sending down clouds of dust from a plane. D eparb·nent 
engineers made fli ghts in Ind iana, O hio and Kentucky to locate 
badly eroded a reas, near which oil erosion cam1 s might be e tab
lished to best advantage. Soil exper t made u e of ae ri a l photo
g raphs to obtain preliminary data [or I ase maps in sur ve) s of sev
eral counti es in New York and I llinoi . 

T he War Department made an aeri a l sur vey f the \.n ima l 
H usbandry ex periment fa rm at Beltsv ille, Mel ., to de termine the 
area in pasture, field crops and wood lands. Agricultural experts re
ported that such aeria l surveys save much valuable t ime as com
pared to surface methods. 

Bureau of Reclamation 

The Bureau of R eclamati on of the Department of the I nterior 
has jurisdiction over the development of the Columbia R iver re
clamation proj ect. T he fir st report of the Colum bia Basin Commis
sion shows the value of aerial surveys in work of tha t character: 

"O n October 20, 1933, the Commission authorized the ·wallace 
Aerial Surveys of S pokane to make an aeri al survey of the lands 
along the Columbia R iver from the Grand Coulee dam site to 
H unters, a di stance of approximately so miles . T he estimated cost 
of thi s survey is $4,000, or approximately $20 a square mile. A re
cent contract let for sim ila r work in thi s State is costing $6o a 
square mile. This air survey of the region that will be fl ooded by 
the first unit of the Grand Coulee clam was necessary in order to 
expedite the engineering, and it will materia lly reduce the cost 
thereof. It will a lso prove invaluable to the appraisers in their 
work." 

U. S. Bureau of Standards 

The Bureau of Standards in 1933 continued its investigation of 
materials, fabricated parts and aeronautical instruments in coopera
tion with the Army, N avy, Aeronautics Branch, and National A d
visory Committee for Aeronautics. 

Several failures of materials in service were referred for study. 
These included failures of propeller blades, wire loops and crank
shafts. Many were found to be fatigue failures, caused by stresses 
produced by vibration in service. A simple method of exciting 
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f aU kinds of aeronautic in-

nautic w r 
and aura l op ration in an airwa) 
a irplan dir cti on find er with vi ·ual indi ator \ a 
Aight-te ted. 

unci m t satis-

An 

T he tud) o ( the tr ngth f wei I I join ts in tubular member 
wa ext nded to O Y r te t. n h at-tre-tt d '' eld and on welds of 
th in-wa ll ed tubinu . \ numb r of xp rimenta l designs of metal 
wing beams built for the Navy wer t -te l under diffe rent loading 
conditions, thu supplying data up n which to base the design 
of improved types of militar · ircrafL The investigation of the 
corrosion of a luminum allo) sheets when exposed to the weather 
and the effectivenes of pr t cti'e coating was being continued in 
1934· 

U. S. Coast & Geodetic Survey 

The U. S . Coast & Geodetic Survey operating under the D e
partment of Commerce, in I9J3 used air photographs in preparing 
parts of its nautical charts. All these air photographs are taken 
by army observers in army planes, in compliance wi th specific re
quests. 

Under the A ir Commerce Act of 
tion maps was delegated to the U . 

19~6, the production of avia
oast & Geodetic Survey, 
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which was eq uir pe I for uch \\·ork. T he f-ir t 
issued June 27, 1927. There a re n \ V _ 2 

Covering an area o 1niles wide alonrr an 
a re g rad uall y being supplanted with the 
maps. 

The secti onal map.- a re rl ann ecl t embrac 
degree of latitude an I 6 degr e I no·itu lc . th 
important territory off the regul a r air route . 
template a seri es o f 7 sect ional a irwa) s maps 

na l a1rwa 

f the 20 already ]Ubli she I, the fir t wa i e emb r 27 
1930. Revised editi ons o f a ll ai r\\' ay maps arc i ·. ued f requently 
with th e accumulat ion o f im po rtant change . 

A n observer of the U . S . 'oa ·t &' Geodetic ur ) was en
rragecl throughout 1933 in fli a ht checking u. in o· a cab in-type plan 
from th e Ae ronauti cs -B ranch of th e Department of 
T hi s flight checking is clone, not alone to veri fy detail s h wn on 
the p roof sheets of new and revised editi ons of the SJ ecia li zecl 
maps, but al .-o to locate, that th ey may be empha izecl , a ll out: tand
ing obj ects or landma rks not shown on exi ti ng map ·. 

U. S. Coast Guard 

The U . S . Coast Guard av iation service ope rating f rom three 
a ir stati ons-Gloucester, Mass ., Cape May, N . J., and lVI iami , F la.
accompli shed 184,965 mil es of flyin g in I933 - Activiti e included 
the saving of li fe and property, law enforcemen t and ass isting in 
the nati onal defense. T he Coast Guard made 33 actual rescues with 
airplanes in 1933. Smuggling of contraband , na rcotics and aliens 
was continually suppressed by the use of Coast G uard planes. Men
aces to navigation were located f rom th e a ir and reported to surface 
vessels. Schools of fish were spotted from the air, and fi shing 
fl eets were noti fied . Land and water areas were surveyed for map
ping and new communication lines . Various Governmental agencies 
were aided, using Coast Guard planes to study the control of plant 
di seases. 

During the year numerous calls were received at the air sta
ti ons for assistance from vessels without medical personnel. T o 
contact the vessel r equesting aiel Coast Guard planes were flown 
from rso to 175 miles offshore. The sick or injured men were 
transferred by lif e-boat from the vessel to the plane and then were 
flown to the nearest hospital. In several cases the rapidity with 
which the injured men were hospitali zed meant the difference be
tween life and death. Officers of the service report that th e ad-
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BOST01 AT A Sll GLE GLANCE 

This birdseye view of Boston was taken at 1 s ,ooo fee [ with a Fairchild five-lens 
camera for the H arvard Un iversit Geographical Institute. The Charles River 

is seen in the upper right co rner. The white footprinr is a reservoir. 

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

Several years ago the Coast ·Guard establi shed an aircraft check
ing system along the A tlantic seaboard . T his sel·vice to any pilot 
is available upon request. P lanes are checked, if desired, from 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 of the plane and the next station is notified of the time 
of passing and description of the plane. l\IIore than 1 2,000 re
ports were made by Coast Guard stations in 1933. 
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A t the end of 1933 the Coa. t Guard had in ·tcti \ e ervice fi, e 
General Aviation seaplanes, three Doua-la am1 hibions, and three 
other smaller seaplane pa rti cularly adapted for inshore work. The 
planes were equipped with radi transmitting and receiving sets 
and radio direction finders, as " ell as other mo !ern instruments 
to assi st th e p ilot. Ten p i! ts were n active dul-y, and ten student 
1 ilots were in training a t Pensacola, l7 la . 

Bureau of Customs 

T he Bureau o E C ustoms, operatin g under the . Treasury 
Department, in 1933 maintained a ir pat rol units a l ng the anad ian 
and lVIex ican bo1·ders in th e u toms coll ection districts of B u f
falo, Tampa, San A ntonio and an D iego. 

The air patrol units COOl crating with the custom officers on 
the surface waged continual war U[ on smuggler . T hey eized _o 
a irplanes in 1933. Approximately half of them had been used in 
smuggling activ ities. The others we re seized fur violations of 
regul ations r ela ting to aircraft entri es from . fo reig n port . The a ir 
patrol used the confiscated planes . T hey i ncl u led ·urti ss- iV right 
Falcons and :Robins, T ravela ir, H.yan, ew Standard, \Vaco a nc.l 
F airchilds. 

Federal Radio Commission 

The Federal Radio Commi ss ion is charged by law with the 
licensing of all radio stati ons coming under the jurisdiction of the 
United States. The Commission in 1933 made a survey of the 

• needs and requirements of radio stations used in the aeronautical 
service, both g round stations and stations on a ircraft. R ules and 
regulations of the Commission relating to this particular service pro
vide strict methods of operation. Two specific provisions of gen
eral interest are quoted here: 

"Only one airport station will be permitted at an airport. The 
use of the station shall be open to any and all aircraft operators. 
In case one or more aircraft licensees operate r egularly from such 
airport, control lines to the station shall be permitted upon request 
in order that each operator may, if he desires, use the station under 
the supervision of the licensee for the handling of his own air
craft. If airport stations are installed at adjacent airports, arrange
ments must be made between the licensees for a system to prevent 
interference being caused by simultaneous operation. In case of 
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int re t as to the operatidn o f 
mmi · i n wi ll p cif the arrangements. 

f an aer na utical p int-to-point sen
tran_mi t, with ut charge or d iscrimination , 

of pub lic emergency w hich involve 

U. S. Forest Service 

H a ' in (T I 111 11 t rat d ,ear aft r ar that the airplane i the 
m t econ mical in trument in a ' ina the nati onal parks from de-

t ruction by fire the Fore t of the . D epartment of 
Ao- r iculture in 1933 continued to mplo a ircr aft although h andi
capped b t he F ed ra l ec nomy mea ures. P lane ,., ere used fo r 
reconna i ance of .fi re al r ady und er wa) fo r det ction purposes 
dur in o- hazy period a nd fo r em f<Te nc · t ransp r tation of men and 

uppli es . ome aer ial mappino- wa done. 
rmy a nd avy plan · \Yere placed a t the disposal of fo rest 

ffi e rs on occasion. In g neral ho\\ ' er the ,. a rk \vas carried 
n I private concerns under on r act, and " as limited to the Cali-

f rnia Pacific ort hwe- t Northern R ock Mountain and L ak e 
tate r ecrions and A la ka . 

bout 540 ft ) ing hour w r p nt on fi re patrol or mappino·. 
T h aerial fi re patrol cost only . II.9 - '" , whi le the vast saving in 
nat ional a nd p rivate p ropert) as a resul t of that small expend i
ture cannot be estimated . 

tota l of 994 men and r - ,ooo 1 unds of equipment and sup-
1 1 i were transported by air durin o- th e year. In many mstances 
fi re a nd other emergencies v\ ere met within a few hours by air 
when a week or more would have been lost by pack train . In 
1·ou t ine national forest transportation airplanes were used on sev-

ra l occasions w hen they proved cheaper per pound carried as com
l ·tr d ' 'vith pack tra in ~entice to isola ted sections. 

. T he fo rest offi cers reported splendid cooperati on fro m scheduled 
a u· transport pilots in detecting and reporting fires along their routes . 

National Advisory Committee for Aeronautics 

. T~e N ational A dvisory Committee ·for Aeronautics, under the 
dtrectJ~n of Dr. George vV. L ewis in charge of research, m 1933 
used a trplanes for the following purposes: 

To determine the pressure di stribution over the wmgs and t ail 
su rfaces of a diving bomber. 
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To determine the effect of the propeller on the terminal velocity 
of an airplane in a vertical dive. 

To determine accelerations and stick forces required in a pull
out from a vertical dive. 

To determine the full flight performance of high-lift and lateral
control devices to increase safety at lower landing speeds, applicable 
to all types of airplanes. 

To determine vibrations in airplane 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 pitching monJe11ts of an airplane; 
The effect of flaps. 

The machines employed were noeing lighters, Curtiss lighters and 
observation planes, a Ivfartin experimental diving bomber. a Fair
child F-22, Consolidated training planes, the l\IcDonnell ''Doodle
bug" and a Pitcairn autogiro. 

The remarkable advance in airplane performance and efficiency 
accomplished in 19;)3 was attrilmte<l in no small degree to the 
cumulative result of years of organized scienti lie research con
ducted by the National Advisory Committee for Aeronautics under 
the technical direction of Dr. Lewis. The N. A. C. A. laboratory 
at Langley Field, Va., was generally regarded as the equal, and in 
many instances the superior, of similar institutions maintained hy for
eign governments at much greater cost. At the same time the 
aviation industry had come to recognize in it a source of ever-in
creasing technical results capable of practical application. 

President H.oosevelt had that in mind when. in transmitting 
to Congress the I933 N. A. C. A. report, he said in part: 

"The principal underlying cause of this remarkable progress 
has been the efficient functioning of the National Advisory Commit
tee for Aeronautics in coordinating and planning for the research 
needs of aviation, civil and military, and in conducting the neces
sary fundamental scientific researches to serve the needs of all 
agencies. The continuous prosecution of fundamental research in 
aeronautics is essential to the national defense and to the 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 passengers ar
riving from foreign countries. During the fiscal year 1933, 4,186 
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ni ted States 

77 arri\ al with 5,371 per
haY in o- had permis

fficer were not a ·ail-

SPERRY AUTOMATIC PILOT 

The instrument panel of the new Wright Cyclone-powered Douglas air liners 
for Transcontinental & Western Air. Upper center shows tl1e Sperry automatic 

pilot installation. 

The draft of the International ~anitary Convention for Air 
Navigation, adopted by the Permanent Committee of the Office In
ternational d 'H ygiene Publique in Paris in 1932, was formally sub
mitted to the U nited States fo r ratification. The Government had 
signified its willingness to sign, with certain reservations, and it 
was anticipated that final ratification would be made in 1934. 
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U. S. Weather Bureau 

L ike oth er overnm nt activ ities th . \ ' 'eath r Bureau 
in 1933 had been compell ed to economize; but it c nt inu I to pro
vide continuous 24-hour . er vice a lono- about 13 ooo m il e of a ir
ways and parti al ser vic , meetin o- the n eel of ch dul ed Ayincr, over 
ome 12,000 addit iona l miles; agcr reo-at in cr 25 ooo mil e in a ll. er-

tain interm ed iate stati ns vv -re el i ·ont inu I ; up] -r \\in c! b 
ti ons were decreased in numbe r at vari ous p in t ; an I urface ob
servati ons, a lth oug h regul a rly made at all stati n , were not t ran -
mitted from s me . tat i n · during peri ods of favo rable weather 
conditions. 

Th e bureau on December 3 r , T933, h2Jd 65 stati ons a t th la ro-e r 
te rminal a irports, where close contact was ma in ta ined w ith pil ot ·. 
At those poin ts r er orts of su rface co ndit ions, e ·pecia lly of eili ng 
and vi sibility, were received f rom a network o E 111 r than 500 
ohserving stati ons, and reports o f upper w inds f rom ab ut 70 sta
ti ons. ha re pe ri od fo reca. ts based on th ose repo r ts , an I on w ather 
maps p repared severa l tim es da il y, we"t:e issued r egula rly fo r a ll 
air ways . J lanes were used a t a few stations to make 1 en at ion. 
of upper a ir temperature, humi dity and pressure. 

NEW TERROR OF THE SKIES 

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

The .:\eed inr a Development Program-Air Corps Equipment
Public \\'orks Funds-:\ir Corps Activities-Report of 

General F oulois. 

AT TI-lE annual meeting of the Society of ·Mechanical En
ginl·ers in .:\ew York on Decemher 7· 1933. ~Iajor Ointon 
\\'. Howard. then 01ief of the ~Iateriel Division of the 

.\ rmy Air Corps at \\'right Field, Dayton. Ohio. pointed out 
that. due to restrictions placed upon expenditures at the beginning 
of the fiscal year. the :\ir 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 l\'lateriel 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 directives, whereas 
two years ago there were r8 types. 

The seriousness of the situation cannot be over-emphasized, 
:\I ajor Howard stated. in view of the developments 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 plane 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, because some of the new models 
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 the 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 I, I<JJ-+· the Air Corps had a tntal nf abnut 1.800 

airplanes. They included J07 pursuit, 159 !Jombers, &~ attack, 
370 observation. 73 transport. six photographic, 229 primary train
ing. 205 basic training and 1 ()7 :\atinnal Cuanl. The total munber 
was to be reduced l,y 1:.!2 lJefore June 30. I<J3-+· 

Public Works Funds 

An allocation of $;.:;oo,ooo iron1 the l'tthlic \Vorks Administra
tion provided for construct ion u f 1 oo planes, wh ilc the Army ap
propriation hill to be presented early in '93-+ carried an item of 
$8.ooo.ooo to cover the cost of 348 planes. J\ut even that addi
tional number, aggregating 448 ma<:hines. would not accomplish 
the increase in strength deemed necessary hy the General Stall. 
it was stated. and Congress was to be asked for a larger appropria
tion. Immediate need for funds with which to provide at least I .ooo 
new planes for the tactical branches of the Air Corps and <JOO others 
for a proposed General Headquarters .\ir Force would be stressed 
before Congress, it was said. At the same time additional ap
propriations would be sought fot· spare parts and replacements; in 
brief, sufficient funds to maintain I .<JOO additional planes in ci
fective combat condition. Under that plan the Army would have a 
total of about 2,6oo planes in five years. 

Proposal for a General I-I eadquarters :\ i r 17 orce was developed 
from the reorganization of the Army tactical units into fom· com
bat armies. It was stated that the new atTangement had materially 
altered the status of Army air forces, particularly showing the need 
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 appropnat10n 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. 
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Report of General Foulois 

D . Fouloi Chief 

F lyincr 
. T xa , during the calendar 

1 E\~ BOM BE R 

The Cur t is -W ri " ht Cyclone-powe red Condo r bomber, equipped \\ ilh fi ve 
machine guns, and capable of ca rrying 4,ooo pounds of bombs. 

) ear 1933, among whom were 42 offi cers of the Regular Army 
fo ur A ir Corps noncommis. ioned officers and 220 flying cadets. 
These students were given the rating of "Airplane P ilot. " Those 
student officers who belonged to other branches of the military 
service were transferred to the A ir Corps. The flying cadets were 
commissioned second lieutenants in the \ir R eserve and placed 
on extended active duty with A ir Corps organi zations. Tactical 
training was carried out to the e_-..ctent permitted by available funds. 
During May, combined Air Corps anti-aircraft exercises were held 
at F ort K nox, K y., for two weeks. A nti-aircraft troops, using 
wide intelligence nets and supported by the r st Pursuit Group f rom 
Selfridge Field, M ich., defended Fort Knox from the attack of 
an air force composed of attack and bombardment planes based at 
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Patterson F ield, Fa ir fte l I, hi . T he attackin f rce u · d th 
late t types of a irplanes ava il able, and th exerc ises, which " ere of 
a technical rather than tact ical 11"ltur produced excell ent r ul ts. 

Early in February, tvvo offi cer [ the uth B mbar lment quad-
ron, March F ield, ·ali £., accompa nie l by tv\ o enli sted mechani 
volunteered their services on a haza rdou errand of mercy , A ·ing 
a bom bing plane to the Go ld Ran e 1\II un tains and droppin a pack
ages of food , agaregating mo re than 500 pound , to a party of 
miners who were snowb unci ome I 17 m il es north £ La \ .""aS, 

Cali f., w ith their food supply exhau te l and '"' ith no hope f re
ceiving aid other than by air f r vveeks. 

High Altitude Photography 

D uring an expe rimental high altitude photographi_c flight from 

ARMY OBSERVATION MONOPLANE 

The Douglas Y10-43 high-wing two-place monoplane, with Curtiss Conqueror 
V- 1570 engine. 

Bolling Field, D. C., to New York City on March 5, for the purpose 
of making a thorough test of the latest type aerial camera used by 
the Army Air Corps, Capt. Albert 'vV. Stevens, photographer, and 
Lieut. Charles D. McAllister, pilot, encountered the coldest weather 
in their flying careers. Hovering over Staten Island for several 
hours at altitudes ranging from 24,000 to 26,300 feet, the two 
Army flyers conducted their work under a temperature registering 
37 degrees below zero. Although flying in a Fairchild cabin 
photographic plane, the necessity for keeping a window open in 
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r ei r to take oblique phot o-ra ph made their work in the air an)-
thin o- but m fo rtalle. R markably clear conditions on that clay 

nab! d th I ar Yie\\· [ the Hue! on River as far 
a \\ e t Point l . Y . a well a the now-capped Catskill Moun
tain b nd, al o the whole length of Long I land Long Island 

unci, and in other dj rection , P hiladelphia, Pa., Trenton, tlantic 
ity and Lak hur t N . J. Both officers u eel compressed oxygen 

\\"hile w rkin o- in the rarefied atmosphere. 
Ralph ottriell premier practice parachute jumper 
wa 1 r ent cl wi th the Di tin o-ui heel F l ing Cross for 

THE BOEING ARMY BOMBER 

This low wing, all-metal Boeing monoplane bomber powered by two Pratt & 
Whitney Hornet engines, carries a crew of five and more than a ton of bombs. 

his pioneer work in connection with parachute development. Sergeant 
Bottriell has made over 700 practice parachute jumps from airplanes 
and balloons. 

The Mackay Trophy for the most meritorious flight in the 
Air Corps for the year 1932 was awarded on May 26 to Lieut. 
Charles H. Howard, commanding officer of the r rth Bombardment 
Squadron, March Field, Calif., in behalf of his organization which 
he led on a hazardous mission to the Navajo Indian reservation in 
January, 1932, to drop food supplies to a band of Indians snow
bound and helpless in one of the worst storms on record. The 



IOO AIRCRAFT YF.\J{ I:OOK 

food supplies dropped hy the hnmhers averted what might have de
veloped into a tragedy. 

The Distinguished Flying Cross was awarded to Capt. Donald 
L. Bruner for his exceptional services in developing and periecting 
night flying equipment, thus making it possible for military and 
commercial planes to traverse the length and breadth of the Lnited 
States during the hours of darkness. 

Private Arden .lvf. Farley received the Cheney Award for 1932 
for his heroic conduct in rescuing from an overturned airplane. 
which had crashed and caught lire, Lieut. \Vm. H. Dum, Air 
Reserve, who was unable to extricate himself from his perilous posi
tion. 

Air Corps personnel from l\Iarch Field. Cali f., rendered valuable 
services during the month of March, 1933. in relieving distress 
among the residents of Long Jkach, Calif., and vicinity, who were 
rendered homeless by the disastrous earthquake in that section. 
During the emergency, approximately 2,000 persons were fed each 
day, and shelter was provided by tents, cots and mattresses from 
~larch Field. Airplanes carried the needed supplies and personnel 
to the stricken area. 

The TC- 13, the Army's largest non-rigid airship. arrived at her 
permanent station, Langley Field, Va., on l\Iay I 7 and was assigned 
to the 19th Airship Company. 

Training of Air Corps personnel in instrument flying at the 
end of 1933 was conducted at several flying fields. The policy was 
to train all personnel, not only because of the added safety, hut 
also because such piloting technique would make it possible to 
conduct flying operations under all sorts of weather conditions. 

At Scott Field, Ill., satisfactory tests were conducted on a motor
ized observation balloon to determine the practicability of convert
ing an observation balloon into an airship to transport it from one 
observation point to another. The craft can be flown as an ordin
ary observation balloon and then hauled to the ground, the cable 
disconnected, and a small power car attached; after which it can 
be operated as an airship. 

During the year high altitude flights were made by Air Corps 
pilots in connection with research work on the cosmic ray. These 
flights were made in cooperation with Dr. Robert Millikan, of 
the California Institute of Technology, Pasadena, Calif., who has de
voted considerable study to that particular phase of scientific en
deavor. 
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NAVAL AVIATION 

Equipment-::\eed ior ~lore Planes-Admiral King's Report
Aircraft Carrier Tonnage-Proposed Procurement Program

Flight Tt.:sts on 25 Types-Reserve Training-The 
"nlacon'' Enter:; Service-The ::\avy's Safety Record 

-Public \Vorks Funds. 

I) R.\STJC reductions in appropriations forced upon the Bu
reau of .:\eronautics of the Cnited States Navy, economies in 
both procurement and operation which caused much con

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

On January 1. 1934, the Navy had on hand about 1,000 planes. 
exclusive of those in the l\aval Resen·e. The number of combat 
plam·s. including observation, was about 750; and there was an im
peratin~ need for more machines possessing the speed and other 
sen·ice characteristics required to place naval aviation equipment 
on a parity with that being developed by other powers. 

Admiral King's Report 

. The regular Navy had 826 commissioned and 337 enlisted 
p~lots. The :Marine Corps had 103 commissioned and 30 enlisted 
p1lots. 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 commissioning graduates only when needed to 
maintain the total strength of the whole Navy, it was said, prevented 
the Bureau of Aeronautics from acquiring sufficient officer pilot 
personnel. The problem was receiving considerable attention at 
the end of the year. 

_Dt~ring the year all tactical units of Naval Aviation, except the 
1 ~1aJonty of such units with the lVIarine Corps, were assigned to 
c t1tty With the active Fleet. The shore establishment included onlv 
P ·mes f t · · -

< or rammg purposes, both regular and reserve, and a small 

TO! 
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number f or admini strat ive and exr erimenta l r level pment u 
Scouting, torpedo and bombing, ob er vat ion and fighte r plane 

were m aintained on the a ircraft carr ier "L ex ingt n," ' . a ratoo-a' and 
"Lang ley," whil e catapult · on 1 att le hip and crui ·ers pe rmitted the 
operation of scouting and observation planes any \\ h re at a . 

Aircraft Carrier Tonnage 

"There was no cha nge in our untry' ope rat in o· :-ur raft ar-

THE AIRCRAFT CARRIER "U. S. S. SARATOGA" 

With the "U. S. S . Lexington" this vessel formed the Navy's only modern 
aircraft carrier equipment in service in 1933. The new " U. S . S. Ranger" was 

to be commissioned early in 1934. 

ner tonnage during the year, and there will be no change until 
the 'Ranger' is commiss ioned in 1934," Rear Admiral King re
ported. Under the arms limitations treaties the United States and 
Great Britain may build I35,ooo tons of carriers. Of the three 
carriers in service the "Langley" alone is expe1·imental , and may be 
replaced. The two other carriers form 66,ooo tons of the Ameri
can quota, yet provide only two landing decks, or actual operating 
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unit Great .Britain ha .fi, e carriers, three of them classed as e-x
perimental rn an ino- that they can be scrapped and replaced within 
tonnage limit at ,-.,ill . 

The new Rano- r '' "ill add 13 8oo tons to the \merican service, 
lea ing -~ _oo ton unfilled in the carrier category. Scrapping the 

Lano-ley,' it wa tated, would permit con truction of three more 
ca rri r , making a total £ 1.x. n the other hand Great B ritain 

ci bui ld onl h \ ha' ven modern carriers, or seven 
a ao-ai n t the American possible ix . Japan has 

r tr at · limit, an I ha fo ur landing deck . 
f carri r "hi! n u , \•\ a a problem of second-

OFF FROM ITS FLOATING AIRPORT 

A Boein" single- ea ler , \ ;\,Tasp-powerecl fighter taking to the a ir from the d eck 
of the a ircraft carrier, " Saratoga." 

;:~.ry nature compared to that presented by the lack of an adequate 
number of plan s for fleet aviation. S ince initiation of the r ,ooo
[ Jane program in 1926, 15 crui ers, the "Ranger" and the air
ship " Macon " have been authorized fo r the Navy. Those vessels 
and the ait·ship should carry at least 2 12 planes, yet no provisions 
had been made for procurement at the end of the year. Certain 
members of Congress, however, vvere alive to the danger of delay, 
and they were planning to sponsor legislation early in 1934 designed 
to equip naval av iation within the limits, at least , of minimum 
peacetime requirements. 
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Proposed Procurement Program 

H aving in min I the ia r-flung or crat ion. pe'tCe-tirne na ·a] 
avi ation, with equi pment not only needed for th l· leet and shor 
stati on in the ni ted S tates but a ls in Panama a n I Hawa ii , it 
was believed tha t a new f1 ve-yea r 1 ro ram should be c ·tabli h ·cl, to 
provide in that period, 65 new plane requir ·d for ·urfa ··e hi p. 
now un der construct ion and -34 new 1 lane. for r placen1 ·nt of 
obsolete a ircraf t. 

To prov ide the C nited tates with an ade 1uate na \ a l a ir a nn 

THE AIRCRAFT CARRIER "U. S. S. LEXINGTON" 
One of th e U. S. Navy's two modern carriers in service, convoyed by the 

cruiser "Salt Lake City." 

flight deck cruisers and additional aircraft carriers would be neces
sary, it was said. Naval experts asserted that a balanced Navy re
quired from 14 to 18 aircraft carriers. Under the treaty the U nited 
States is permitted 14 vessels that can be fitted with landing decks, 
including flight deck cruisers. vVith only three such vessels , or 21 

per cent of the allowance, to be available in 1934, naval aviation 
was seriously handicapped, particularly as the Navy building pro
gram called for 28 modern cruisers, built, building or authori zed; 
and the need for aircraft vessels was more urgent if th e flying 
branch was to serve the Fleet with efficiency. 
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Flight Tests on 25 Types 

Con i tent "ith t he men can mil itar y policy of utilizing limited 
appr priations to bui ld a n 1cleu for defense, concentrating on the 
d 'el prnent of a few unit of the most modern equipment for 
operati n b , a ma11 peace-time f rce, an d depending upon the 
na i n' re ourc s to meet a nationa l emergenq, the Navy experi
en eel a most active 1 er iod o-f aeronautica1 ~-xperimenta6on during 
the ·ear. The fli ght-te t ection at the Naval A ir Station, . na
co tia, D . C., con lucted e:xi:ensive perfor mance and acceptance t rials 

2'" cliff rent types of plane bu ilt under contract for the avy, to 
d term ine the t pe b ·t uite I for na' al a> iation. In a ldit ion to 

iEW AIRCRAFT CARRIER " -. S. S. RANGER ' 

\ b n commi ioned early in 19.- 4 the "Ranger" will be the third modern carrier 
in the American Navy. 

the te ts made at nacostia others were conducted at the N aval 
A ir Station, Norfolk, the N aval A ircraft Factory, P hiladelphia, the 
l ·aval Proving Grounds, Dahlgren, Va., and the vVashington N avy 
Yard. In general, these tr ials r equired the determination of per
fonnance characteristics, catapult tests, water tests, night flying 
tests, diving tests, and arresting gear tests, these latter for use in 
connection with aircraft carriers. Additional tests were made on 
radio installations, propellers, power plants, armament and miscel
laneous equipment. 

P rogre s was made in high-speed development, but, · owing to 
curta iled expenditures, the U nited States is far from being abreast 
of fo reign powers in thi s important phase of aviation. Fast tvvo
seater figh ter s w ith r etractable landing gea r have been developed 
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and assigned to the F leet , and th e development o( tactics fo r thi s 
new type of combat plane has been i.ao rously carri e I out. 

Reserve Training 

Despite th e shorta•re in fund th e tra ining of re:erve p -rso nnel 
was ca rri e I out in a m re . at i (act r) manner than durin o- fo rm · r 
yea rs . For the fir st time a ll res rve ba es ca rri ed on maj r ov r
ha ul of a ircraf t and enoin e. , \ ·hich wa n t nl y ad ptecl a an 
economy measure, but a lso prov ided excell ent g r un I tra ining . Sev-

A CATAPULT TAKE-OFF 
A Wasp-powered Vought Corsair leaving the "U. S. S. Oklahoma ." 

eral r eserve fields were improved during the year to permit night 
flying, which now makes all reserve bases available for undertaking 
this important phase of training. 

As one example of the efficiency of the Aviation R eserve, a 
unit from Philadelphia and another from Brooklyn were mobilized 
on the night of the "Akron" crash and were ready at daylight to 
begin search operations, continuing thereafter from daylight to clark 
for several days. Some 438 Naval Reserve aviators and 6o Marine 
Corps Reserve aviators received Is-day periods of active duty and 
aviation training, many of these reserve officers performing this 
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duty without pay. Forty-one Kava! Reserve aviators did one year's 
active training duty with the aircraft squadrons of the Fleet, while 
12 ::\farine Corps Reserve aviators performed a similar period of 
duty with the regular aircraft squadrons of the l\brine Corps. 

Loss of the airship "Akron."' April 4. 1933. with 73 officers 
and men, including Rear Admiral \Villiam 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 ~avy 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 .\eronautics. under Rear Admiral 
Ernest T. King. Admiral Moffett's successor. to continue the in
vestigatfon 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" ac(]uired the squadron of Curtiss-\:Vright 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 it is 
in flight. \Vhile basing at Sunnyvale, the "Macon., \vill 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 \Vest Coast airship 
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 Nor~oll-::, 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, hut rather to transfer 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 111 the number of 
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flying hours per forced landing due to power plant failure. which 
clearly demonstrates the increased reliability 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 clue 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 H)22. Fourteen Navy and l\Iarine Corps 
pilots were saved by emergency parachute jumps during the year. 
continuing the record of naval "Caterpillars.'' none having ever 
been killed through mal functioning of the parachute. 

The Navy, Marine Corps and Reserves flew a total of 22g.2~R 
hours in lwaviet·-than-air craft dul"ing the year. with 2~ fatalities. 
making 9,923 hours of flying per fatality. \Vhen it is considered 
that the figut·c 9.923 is derived hy including one death caused hy a 
propeller accident, and anothct· caused by a man falling while 
cranking a plane, the Navy's actual flying record for safety is ex
ceedingly high. The Navy flew a total of I .6:;.:; hours during the 
year in lighter-than-air craft, with 75 fatalities, 73 of them, one a 
reserve colonel of the Army, occasioned hy the loss of the "t\kron.'' 

Public Works Funds 

Late in 1933 the Public \iVorks Administration. at the direction 
of the President, allocated to the Navy $7.soo,ooo for aircraft and 
accessories. At the end of the year about $5,200,000 of that sum 
had been obligated. including actual contracts totalling $2,Goo,ooo. 
The balance was to he spent early in 1934. Purchases under the 
public works allotment included planes complete with engines, in
struments and accessories, new and improved instruments for planes 
already in 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. 
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ARMY AND NAVY PROCUREMENT 

Historv of Procurement Practice-Xegotiated Contracts Initiated
Dis~dvantages oi Competitive Ridding-Findings of the Lassiter 

Hoard-K egotiated Contracts ){ecommended-I 1westigations 
of 1925-The Act of 1926-Design Competitions

Purchase :Methods Under the Act-Service Test 
Procurement-Production Procm·enJent. 

PliRCHASES of aircraft. engines and accessories for the :\nny 
and Navy air forces became a subject of considerable debate 
in 1933 when there arose two questions concerning future 

contract relations between the mam1 facturers and procurement 
divisions of the services. One question invoh·ed design rights and 
an equitable method of compensating the originator of an unpatented 
design when competitors are given service contracts for 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 bidding. 
:\t 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. 

That such important matters as those involving Government 
purchases of aircraft materiel were not translated into standardized 
practice years ago may he 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 of 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 several facts which tend to complicate the problem. 
They agree. for example, that the art of design cannot he standard
ized. that it must change constantly in order to make progress. They 
agree that the requirements of the air services must change continu
ow;Jy. at least for some years to come. that every new order 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 proclttction orders. 

109 
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The procurement pol icy n f the Cnvernment has always lagged 
behind the technical developments and new sen-ice requirements, the 
t·ea!'on lwin.t.:· that policy is formulated hy processes necessarily slow 
while aviation development is rapid. The last definite policy was 
written into the Act of July 2. 1<)26, when Congress made what was 
thought at the time to he 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 \Vorld \Var in 1917. 

History of Procurement Practice 

.\t the outbreak of the \Vorld \Var in 1914 some half dozen 
small shops in the United States were producing experimental planes. 
The Army and Navy had bought a few experimental machines under 
the law permitting them to negotiate a contract direct with the 
manu f arttt rer of anything exclusive or so individual ~hat it could 
not he provided hy others. if im·itcd to participate in open bidding. 

fn 1915 the Allied governments. unable to build enough planes, 
placed orders with the :\merican manufacturers. That was the hc
g·inning of the industry. but it accomplished little toward original 
design here because only foreign designs were used. The ;\llicd 
missions arriving in the United States in IC)I7 to afh·ise the Go\'
ernment as to how it might hest contribute to the war cA~ort urged 
that only machines of foreign design be produced. That idea \vas 
frowned upon because the American Government felt that it would 
discourage the infant industry and place this 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 plane 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 



\R f't 1\ N :\ V "l PR -REMl~N T 1 l 1. 

urag any attempt at avin o- on the I art of the manu[acturer. 

Cost-Plus War Contracts 

\merican manufac
the ame time e...-xpanding the 
to recurrent a sertions from 
wartime 1 roduction program 

that the Go ernment spent 
n aviation and got nothin rr 

half that am unt remained in the 

EXPERIME TAL ATTACK PLANE 

The new Nor throp a ttack plane, witl:i Wri<>bt Cyclone R-r8 2o engine, for the 
Army Air Corps. 

l t wa never en um b r d. 
for military aviati n here 
spen t in the United tate 
and pa rts. 

The balance covered all expenditures 
and abroad . \bout $3so,ooo,ooo was 
for aircrah equipment-planes, engines 

D uring the - I month of the war effort A merican manufacturers 
built for the Army alone 13,894 airplanes and 41,953 engines, with 
spare parts, also more than 2,ooo planes for the Navy, and further , 
huge orders of manufactured parts which were shipped to E urope 
for assembly there. Of the total, those builders which could pro
perly be classi fied as av iation companies produced 9,742 planes and 
14,765 engines. 

At the time of the armistice 2,091 American-built fighting planes 
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had been shipped to I• ranee, and I ,0-~0 more we r n th cl ck h r · 
awa1tmg transportation O\ er. ea . That tota l almo t quail d the 
3,309 planes which the Centra l Po wers had in fr nt line s rv i ·c at 
that time. Twelve of ou r 45 f\rmy squadrons on the V\ e t rn 
Front \ve re equ ipped with these A merican machines . 

\Vhen the armi stice was s ia n d our fact ri e w re geared U] 

to an output of 21 ,000 plan · s a y a r , a nd they were a tua ll .} p ro
clueing more than all th e A lli es c mbinecl . T h · n xt { \\ m nth. 
would have fo und A meri can machines 'irtually . warmin rr O\ er th 
enemy lines by the thousan ls . It wa thi s rapid ly g r win o- a ir 

NEW OESER VA TION SESQUIPLANE 

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

power of the United States, and Germany's knowledge of it, which 
helped to force the war to an early conclusion. 

At the close of the war there were in the United States 24 
aircraft and engine companies, some large, others small and experi
mental, representing a total capitalization of twenty-three million 
dollars. They employed 175,000 men and women. Their designing 
staffs were the equal of any in the world. Those designers, with 
their accumulated experience, have been responsible for the remark
ably efficient machines supplied our Army and Navy air forces since 
the W oriel War. 

Within three months after the armistice the American aircraft 
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n liquidated t ro er cent of its war trength and 
wa trucrrr lin f r e.'C i t nee , ,·ith ut any Government procure-

m nt 1 olic imme liate h pe that one would be forthcoming. 

Negotiated Contracts Initiated 

an viat ion 1\.[ i ion appointed by President \\ ilson 
ab r a I an h1dy po t-war developments, recommended 

in it re rt that the nati nal 1 otic hould be "to maintain and 
n u rao-e a c n i I rabl numb r of w 11-manned and well-equipped 

1 rivate icrn plant . and to place rders \ ith these plants, at 
fai r price f r d io·n a nd f r :J...-:p rimental con truction of plane 
m tor and applian e . mpetition with the industry should 
b avoided ... that a 1efinit meth d of payment for independent 

AIR CORPS TRANSPORT 

nc of tl1e Bell anca - '27 A transports, powered with Pratt & Vl hitney gear ed 
Hornet e.n o- ine, u cd by the Army Air Corps. 

d ign, e.'Cperimental production, chano-es in design, alterations and 
a lju tments be work cl out by the Government as quickly as possible, 
to the end that the de ign and improvement of motors, planes , 
1 al l ons 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. 
minimum of money was appropriated for new machines, and still 
le s 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 . Those 
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 industry. 
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T he manu factur rs pr po. ed that the Go vern m nt . pend it. money 
with th e industry an d th e in cl u. try in return woul I lcYot it tu 
des ig ning and producing the be t qui pment in the w rl I. 1 he 
service· ag reed , and ex r erirn nta l ntracts were I t t: hr ug h neo·otia 
tions vvith indi v idual CO I11J ani es . Hy l 9- 3 \.rn ri ·an machin · ha I 
won e very es ent ia! world 's record . 

Disadvantages of Competitive Bidding 

T hat was im portant, but it was not the entire 1 ictur 
reco rd-breaking machines woul d not keep the ind u. try ali\ 
orders from the services were helpful; but the mann er 

HIGH-WING OBSERVATION PLANE 

f ew 
·I orad ic 
f lctt in o-

This new Curtiss two-seat monoplane for the Air Corps, with vVright Cyclone 
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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the prevailing system, it invari
In 19-3 the tangible assets of 

nited tate were con sen ati' ely 
apprai ed at ab ut ,ooo ooo. Fe\\ er than ix manufacturing 

mpani c uld be de1 ended upon fo r n w de io·n had an emeraency 
r 1uir d . u h d 'el pmen t within a ) ear. 

Findings of the Lassiter Board 

T h L::t it r R arcl [ th 
ct b r r T, 19- " made the 

it confident ial report clat d 
ob rvations: 

T he Great Lakes Ai rcraft Corporation's PT - 93 0 trainer . 

"A graphic representation of the state of the a ircraft industry 
shows how far t he industry fa lls short of being ab le to meet war re
quirements and that planes in sufficient quantities ·would not be pro
duced under present condition until nearly two years after the war 
had begun .... 

"The Committee finds our A ir S ervice to be in a very unfortun
ate and critical situation . Since the \Norld \ Nar 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 tr Force has aircraft have n t 
been manufactured tor place th e t)pe 1 r due I du ring the \ t .orld 
'0/a r. _ or lack of busin s ur a ircraf t in lu t ry i Jan crui hin o- and 
11 disappear. It requir · tim to begin 1 r lucl i n f a irplan. 
and it ta <es time to train per. nn el. \ Ve ca nn t impr vi e an 1r 
· ervice and yet it is in eli pen a ll to I trong in the air at the v -ry 
ut set of \·var. Ther (ore . it i the 1 1n1 n ( the mmittee that 

our peace-time A ir . ·en ice have a treng th and an rgani zation 
permittin o- rapid ex] an. ion to meet the fir st r equirement of a ':'ar 
and then be capallc o f steady expan. ion tom et the ultimate r qu lre
ments of th e war. It is imposs ible unlet· pre nt c nditi ns to pa 

THE GREAT LAKES NAVY BOMBER 
One of the new mystery planes developed for naval aviation, powered by a Pratt 

& Whitney Wasp Junior. 

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

The Lassiter Board recommended a continuing procurement pro
gram "extending through a period of approximately ten years." 

Negotiated Contracts Recommended 

In its_ report for 1924 the National Advisory Committee for 
Aeronautics recommended consideration of the practice of negotiated 
contracts. The report stated in part: 
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airuaJt manufacturer. ha> e had to rely fo r orders 
upon vern m nt acr ncie and the limited amount of governmental 
p urcha ' ha fo rced a num ber of manufactu rers to go out of the 
a ircraft bu in I t i a matter of o- ra\ e Government concern lest 
th productive capaci · of the indu tr · ma become so fa r d iminished 
that th · r may n t remain a ati fact r~ nucleus. B · a 'satisfactory 
nu 1 u · i m ant a number of a ircraft manufacturers, distributed 
' e · t h c untr ' operatin cr on a - unci fi nancial basis, and capable 
f raptd e_.;;:pan ion t m et he ·overnment' s needs in an emergency . 

'] maintain a nucl u t an indu t r it has been proposed either 

0 -STOP TO PANAMA 

T he fl::t"ship of t he squadron of Consolidated P 2 Yr Navy fl ying boats, with 
Wrigh t Cyclone engines, which in I 933 made a reco rd non-stop flight of 2,058 

miles from Norfolk, Va., to the Canal Zone. 

th·tt the Government substantia l! ) increase the volume of its orders 
fo r a ircraf t or devise a policy for the apportionment of orders at 
fa ir negotiated pri ces without regard to competition. " 

Investigations of 1925 

O n February 27, 192 5, the Assistant Secretaries of 'vVar and 
N avy endorsed a number of stated principles, among which the 
fo llowing are of inter est here: 
" r. The Government shall encourage and promote the design and 
manufacture, by other than Government agencies, of aircraft, atr-
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craf t eng1nes and equi pment. T he G vernment sha ll n t engage in 
such work in competiti on with the aer nautica l ind u try . 
"2 . T he Governm ent shall rec g ni ze and su. ta in the pr inciple of 
proprietary des ian ri o·hts apt li ed to all ae ronaut ical materi al. 
" 3. The Government will n t purcha ·e r acquire th !e i rn r ight 
fo r a ircraft, a ircraft eng ine. or acce ·ori e when th s are th 
produ cts o f es tabli shed manufac turers. 
"4. T he ·ove rn ment will n t pu rcha ·e a ircraft , a ircraft eno· i1 1e. 
or accessori es of new desig n un t il aft r the a tual a r tie! s have I en 
presented f or tes t, nor un til a i I a rti cles have demon ·tnt d their 
superi ority over ex isting and accepted standa rd t ·p ·s . unle ·::; th 
desig n project is of such magnitu de as to demand overn ment a ·sisl
ance in its development." 

A lthough there had been more than t\~ enty a ircraft im tiga -

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

ti ons in eight years Congress late in 1924 started another investiga
tion through the Select Committee of Inquiry into O perations of the 
United States Air Services, to be known as the Lampert Com
mittee. Its investigation extending over a period of many months 
was exhaustive and thorough. Its report elated December 14, 1925, 
contained these finding s : 

"That the aviation industry in the United S tates has dwindled 
and is dwindling; and that the principal causes of the weakness of 
the industry are:-
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THE FIVE-LENS AERIAL CAMERA 

\\ it h this Fairchild TA-3 camera, its ftve lenses and shutters operating simul
l::tneo usly, the field work of civil and military map-making is reduced from 

years to hours. 

"(a) Lack of continuity in Government orders. 
.; ( b) Losses on governmental contracts, both 
production. 

" (c ) Direct competition by Government plants. 

experimental and 

"(d) 
"(e) 

Failure to recogni ze and protect design rights. 
A destructive system of competitive bidding." 

Among the recommendations of the Committee were : 
" r. That the Federal Government cease competing with the civilian 
aircraft industry in the construction of aircraft, engines and ac
cessories. 
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"4. That one single goYernmental civil agency be given sole charge 
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 defmite 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 poliey of Covcrnmcnt 
procurement. 
·· 5· Congress should at once pass a law permitting the procurement 
of aircraft, engines and aeronautical instruments and accessories 
without requiring competitive bidcling under restrictions that will 
promote the Lest interests of tlw ( ~overnment. 
''6. That Congress authorize the procurement agency to recognize 
rights in design of aircraft. engines and accessories.'' 

The President's Aircraft Uuard, known as the .Morrow Comit
tee, was appointed hy President Coolidge in September. 1925. to · 
hold hearings and report un the needs of the services and other 
branches of aviation. Jts report dated l\ovcmber 30, 1925, contains 
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 departments of the companies building aircraft. 
must be considered as a contribution toward the national defensL~. 

"We find a spcciftc 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 fur certain repair and experimental purposes 
is justified." 

The Morrow Board recommended : 
"I. The adoption of a policy of continuity m orders and of a 
standard rate of replacement. 
"2. Production orders be given only to companies which maintain 
design staffs of reasonable size and keep them active. 
"3. Proprietary rights in design he 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. 
"5· During 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 awarded at 

I . 
~ 
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a Iibera] p rice, high enough to co er all the over head expense in-
olv d in the upkeep of the de ign and e,'Cperimental departments. 

~ . E x.i ti11g tatutes co ·ering the procuren1ent of supplies and 
requirin competitive bidding be m dilled where n ecessary to allow 
putt in o- t he recommendation pre' iously made into effect. 
' · O\ ernmental re earc.h in aeronautic science be active!) con
t in ued and the te t ino- facilitie of the various department agencies 
_ h u ld be made readil ava il able to the civil industry . The f unctions 

ational 1-\d-., i ory f or Aeronautics hould be e.'C-
t nd to co er th fi lei to inventors r egarding aeronautic 
invention . ' 

THE SEVERSKY AMPHIBION 

M aj or Alexander de Seversky over New York in his fast low \Ning aU meta l 
a mphi bion powered by a 'vVright vVhirhvind 4 2 0 horsepower engine. This plane 
e tJ.blished a w orld 's high speed amphibion record on October 8, 1933, fly ing 

180 miles a n hour. COPYRIGHTED, NEW YORK AIRVIEW SERVICE, FLUSmNG . 

The Act of 1926 

In h earings on proposed legislat ion following the reports of the 
Lampert ommittee and the M orrow Board officers of the services 
testified that they vvere in hearty accord with r ecommendations seek
ing to provide authority for the ser vices to negotiate contracts on 
a design rights basis without competitive bidding. 
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In his testimony before the Senate 
on February 6, 1926, General faso n 1\ . 
air service, said : 

iilitary "ffairs Committee 
P atrick , Chief of the rmy 

"At the present time it is impossible fo r an aircraft de ign er t o 
patent the design of hi s aircraf t. He ha. no 1 rotect ion. I t can be 
pirated by anybody. The r es ult i. tha t a c nc rn may IJ ring m e a 
design of an airplane and appa rently it w ill . at i fy m y need a nd 
is something we want, and yet a the hw a nd r · g ulat io ns n w stand 
I am practically compelled to aclverti and ask very! ely to bi d on 
the construction of that plane. T hi is un fa ir to the de ian e r a nd 
unfortunate to the a ir service. T here have 1 e n a number of c n
crete examples where that has been done, a ir raft ig ned bj 
certain firms, and then the a ir serv ice ha imply tak n th cl sig n 
and asked everybody to bid on t hem. 

" In nearly every single in stance the cl 
higher than some of hi s competit r s, 1 ca 1s he kn ' 
the actual work than the other., and in 1 radically ' ery ca whe re 
his competitors have taken the 1 u ·in away fr m hi m the have 
lost money. This provision vvas to rig ht th e w r no-- and the in te r
est of the United tates would be s rvecl thereby . It means I an 
do like any other business man. I can go o 1t and o·ive t h :- m en 
an order at a fair pri ce . I main ta in in m y ection a m a ll a u lit 
section, so that I can audit very carefully every airc raft contract w 
let in order to ascertain that there is no un fairn s n r un lue p rofi t 
made by the manufacturer. I am endeavoring t have m ore tha n 
one firm furnish aircraft of the same type, o that I may p lay t hem 
off one again st the other and get t hem in com1 etiti n in tha t way. 
This doesn't do away enti rely with com J. etitive bidding. It s till 
leaves it possible to use that if we wish. B u t it does a ive t he ecre
tary authority to place orders in a bu iness-li ke fashion. To m y 
mind it is essential that thi s should be enacted in on ler to keep alive 
the airplane industry." 

The Air Corps Act of July 2 , 1926, was t he r e ult of the h ear
ings. Since that date its Section IO has b en the law governing 
the contractural relations between the A r my a nd avy a ir se rvices 
and the industry. 

Design Competitions 

Paragraphs (a) to ( i) of Section r o r elate to experimental pro
curement. The Secretaries of War and Navy are authorized to 
conduct design competitions through fo rmal advert isement, competi
tive bids and contract awards. 
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hi . 

This two-place Cur tis 
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FALCON SEAPLANE 

Am · rican man u-

of the N a ) may at 
tate '' ith or without 

Falcon observation seaplane is powered by a vVright 
Cyclone engine. 

" rmy r th e avy, as the case may be, and if as a result of such 
pr cureme11t, new and uitable de ign. considered to be the best kind 
f r the A rmy or the Navy are developed, he n1ay enter into contract, 
subj ect to the requirements ·of paragraph ( j) of this section, for 
the procurement in quantity of such aircraft, aircraft parts, or aero
nautical accessories without regard to the provisions of paragraphs 
( a ) to (e ), inclusive, hereof. " 

U nder the terms of that paragraph it was generally believed 
that the Secretaries had authority to negotiate contracts without 
resorting to hi dding. 

Paragraphs (1) to ( p) inclusive, provide for audits and pay
ments. 
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Paragraph (q) reads : 
"In the procurem nt o f a ircraft con tructed ace r lin er t le ·irrn 

presented by any individual, firm , or co rporat i n 1 ri r t the pa age 
of thi s Act, which de. ig n hav been re luced t pract ic and fo und 
to be suitable for th e purp ·e intended or acco r lin er t uch le io-n 
with minor modificati ons th ereo f , the ecr ta r · o f \ Va r or t he 
Secretary of the avy, \-vhen in hi s opini n the o£ the 

nited tates will be be ·t · n eel thereby may a id 
individua l, firm , or co rporat i n , at reasonable 1 ri ce. for uch JUanti
ti es of sa id aircraft, a ircra ft parts, o r aerona ut ica l acce ·sari . a 
he may deem necessary : P rovided, T ha t the act i n f the . ecreta ry 

A NAVY PATROL OVER HAWAII 

One of the K eystone Pk-r, Wright Cyclone-powered flying boats on duty in 
the islands. 

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

That provision permitted the services to negotiate contracts for 
production orders on equipment designed prior to passage of the 
Act. 

Paragraphs ( r) and ( s) provide for the purchase of new designs 
following a survey and report by the special Patents and Design 
Board, with 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 .-\ct 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 pay a substantial amount for the privilege 
of guiding development of that design to meet certain special re
quirements. The second method prO\·ides for formal proposals, or 
design competitions, based on specifications supplied by the Navy. 

Service Test Proc,:urement 

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 designers 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 changes, un
avoidable delays and other details in service test operations which 
make the cost item an unknown quantity until after final completion 
of the contract. 

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 first 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 contracts on the basis of formal bidding, with the excep-
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t iun of or de rs involvin:r desig ns c r a ted p ri o r to pr~s 
T he des ig ner was he ld to have recci\ cd ad quate om pen ati n r 
hi s c reat ion thr tw h the de ig n a nd ·c r vicc t ts or lers . 

I n Novem ber , 1933, t he \ ·s i. ta n t . ·c retary o f \ A. a r with I I -
.o·atc I 1·esponsil ili ty fo r fi na l a ll ca t ion f: pr curement order , 
adopted the po licy of l · tt ing p r duct i n con t ra t. nly n the ba. i 
of competi t ive b i !d ing. T hu s both the - r my a n I Navy at the nd 
of th e yea r we re fo il w ing the p !icy of c tTlj ct it iv - bidd in :r instead 
o f contract neo·ot iat ions w it h the m a nu fact u re r .. 

I n the ser vice: a nd throug hout the in d u. t ry it wa felt t hat the 
,-\ ct of 1926 had lent itscl f to mi . in teq retat ion ; and that 193-1- \ ulcl. 
fin d Cong res: cla ri fy in o· its o ri o- ina l in tent thrOLwh fu rthe r lcg i. lat ion. 

OVER THE HIGH SIERRAS 

One of the Curtiss Condor Bombers, Conqueror-powered, on an Air Corps 
mission over the California peaks. 



CHAPTER IX 

NOTABLE FLIGHTS 

Achievement oi the Lindberghs-Posfs Record \Vorld Flight
Balbo's Massed Flight-British Conquer r--Iount Everest

French Beat British Distance Record-Italy Takes Speed 
Record-French Break Altitude Record-Turner's 

Record Flight-New York-Haiti Non-Stop-
VIm's Australian Flight-Other .\dventures. 

D UlHN(; 1933 men. and women too, llew faster. farther and 
higher than ever before. They conquered new and unex
plored fields. They invaded out-of-the-way places which 

had always haffled the efforts of brave and skillful aviators. They 
o\'ercame- the traditional enemy of tl}eir race. bad weather, and 
hurtled through Arctic cold ;md tropic heat. rain and snow and 
fog. in one demonstration after another that hetter planes. engines 
and navigational instruments arc still heing 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 30,000-mile flight of the Lindberghs. \Vilev Post's flight 
around the v..arld in a week. Balbo's massed flight -to the United 
States and the Hritish aerial conquest of Mount Everest. 

Achievement of the Lindberghs 

• As technic~tl adviser to !he Pan American Airways System. Col. 
Charle~ A_. L~ndbergh proJected a survey of the proposed North 
.Atlanttc. an- hne routes early in 1933. He was accompanied by 
M r~. Lmdbergh, who serve~~ as radio operator and co-pilot, also 
takmg ground speed and drt tt readings. 

Th~ir m~chine was the sam.c Lockheed Sirius low-wing mono
plane 111 wh1ch they made the1r great flight to Japan and China 
two years previously; and it •vas equipped with the same metal Edo 
pontoons. New equipment included a \Vright Model F Cyclone 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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A F R C 

Courtesy of the New York Tim es. 

Atlantic survey by the Lindberghs 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 Aying 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 Bight shows, hopped 650 miles 
over water from Hopedale, Labrador, to Godthaab, Greenland, thence 
to Halsteinborg where they made repeated Rights 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 Bights toward the north, fol-
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fliabt over the Greenland ice cap to E lla 
rl inrr I land back dO\· ·n the ea t coast of 

r enland to ngma · aJi k \vhere the turned westward and again 
hurdl d the ice cap back to Godthaab which they circled and left 
f r J uli anehaab. They £1 w nearly 4,000 mjles over and around 

r enland . Iceland \Ya th i r next stop. fter that their journey 
rea like a map of Eur pe fir t a ~-x:pl orers then unofficial good 
will amba ador tr) ina their miahti st to be plain tourists, even in 
Ru ia . 

HOME FOR CHRISTMAS 

loncl a nd Mrs. Lindberrrh a rri ve in Miami after their 3o,ooo mile survey 
flight for Pan American Airways during the last five months of I933 · 

From Lisbon, Portugal, they hopped to the Azores, sped south
east to Madeira, the Canary Islands, the Af rican coast, Cape Verde 
Islands, and back to frica whence on December 6 they took off 
fo r Natal , Brazil, I ,8oo miles across the South Atlantic. Their 
journey northward was over the route of the Pan American Air
ways System, including a jaunt up the A mazon River to Manaos. 
O n their return to the United States they had visited 2 1 countries 
in r 8 flying hours during which they t raversed nearly 30,000 miles 
with the same plane, motor and other equipment. For the part 
she played as co-pilot and navigator the National Geographic So-
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ci ety awa rd ed JV[r ·. ] indl ro·h the Hubbard , ld 1\Jcda l, which her 
hu .· band had rccei\ ed after hi · fli 1·ht to J-ari 

Post's Record World Flight 

In the same " \1\ inni e ·Mae," the I ckh c ·d m 11 plane in whi h 
he a nd I-:Iarold >atty made their r c rd worl I Ai 0 ht in I 3 r, \ 1 il } 
Post, thi s time flyino- . olo, brok their form · r rec rei when n J ul ) 
22, 1933, he la nded in -ew \ o rk, h;;n ing fl \~ n ar un I the '"' rl I 
in seven clays, 1 hours and 49 minutes . T he r ·cord made h) P t 
and Gatty was eio·ht lays, IS hours and sr minute . 

AROUND THE WORLD IN A WEEK 

Wiley Post and the "Winnie M ae" visit Oklahoma City after their second 
record flight around the world. 

Post not only used the same plane, but the same engine on both 
world flights. The engine was a supercharged P ratt & \iVhitney 
Wasp. It had logged 846 hours before the take-off from Floyd 
Bennett Field on the morning of July I 5- New cylinder heads, with 
the modern thin fins for cooling, and new sodium-cooled valves were 
the only alterations to the veteran Wasp, that and a Smith controll
able pitch propeller which at I 5 ,000 feet pulled the "\rVinnie 1\!Jae" 
at 200 miles an hour, and let him fly at any height. In Russia he 
dropped down from 2I,ooo to 200 feet before he could see the 
ground. New instruments helped him through bad weather. 
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\Vriting 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. \Vithout it the strain of flying through 
the worst weather I ever saw would haYe heen too great. 

"Most of the first hop from t\ew )"ork to .Berlin was flown in 
clouds and rain. Between Khabaro\"Sk. Siberia, and the 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 .\merica, Thomas A. .:\lorgan. president of the 
01amber, presented him with an illuminated parchment scroll which 
read in part : 

''Your flights have reflected great credit upon American air
planes. engines. instruments and fuels. Dy your technical knowledge. 
flying skill, dauntless perse\'erance and supreme endurance you have 
wrought mightily in displaying before the world the excellence oi 
,\merican engineering and construction in aeronautics." 

The log of the flight follows: 
Poiut to 

.·l<•er. Paint 
Total Flyiug l.cugth Total Elc~p.--,•d Sp.•,·d Flyiug 

(Miles) Time of Stop Time pa 1-ime 
Distance /h. Min. Hr. Miu, Hr. Miu. Hour Hr. Jll iu. 

Xew York·Berlin .......... 3,942 25 45 ·> 15 28 153.1 25 45 
Berlin-Koenigsberg 340 30 15 1.1 5 .J4 35 75.6 4 30 
Ko.,nigsberg-:\loscow ... 651 35 50 1 52 53 12 116.6 5 .~5 
:\ioscow-~ovosibir>k .....•. 1,579 49 5 2 5 69 2 119.2 13 15 
Novosibirsk-Irkutsk . . • . . • . 1,055 55 ;;s 15 25 91 161.1 6 33 
1 rkutsk·RukbloH> ....•.... 750 63 to 9 3 107 25 9'1.6 7 32 
Rukblovo-Kbabarovsk ...... 650 67 30 2 13 113 58 150.1 4 20 
Kbabarovsk·l'lat ....•... 2,800 90 lL! 15 58 153 28 124.3 22 32 
l'lat-Fairbanks •.. · · ........ 375 9,1 16 7 3 162 45 116.1 3 14 
Fairbanks-EdtnOI!ton •...... 1,450 102 38 1 J.) 173 41 154.7 9 2~ 
Edmonton-New \ork .••••.. 2,004 115 54 186 57 151.0 13 16 

Total distance ••....• 15,596 115 54 71 3 186 57 134.6 115 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 onlv 
a small supply of chocolate and biscuits which was exhausted i;1 

five clays. Th~ r-:skimos took him to their village and 011 July 5 
they brought hnn mto the town of Anadyr where the radio reported 
him alive. 

Balbo's Massed Flight 

General Italo Dalbo and his seaplane armada of 25 seaplanes 
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manned by nearly roo office rs an I men took off f r m the wate r at 
O rbetello, Italy, on Jul y r, 1933, on what \ ·a. to b the o- r ate t 
mass fli ght in aviati on hi sto ry. T heir objective \\ as hicacr , and 
a fter that a return fli o-ht to R me 1 y way of _lew Y rk, New
foundland and the Az01·e. . T hey lo t one eaplan and a m mber 
its crew in Iandi no- a t m te rda m n the w tl unci fl ia ht which 
took them by way of Ireland, Icehn I, Lab rado r and 1ti nt rea l t 
Chicago, where they landed on J ul y r:, hav ina mad th · , IOo-m il 
tri p with 24 sea1lanes in le s than 15 clay elapsed time and 47 

GENERAL BALBO'S FLAGSHIP 

One of the Italian a rmada which made the round trip fli ght to the U nit ed Sta tes 
in 1933. 

hours, so minutes flying time. The longest and most hazardous 
leg of their journey was the r,soo-mile over-water hop from I ce
land to Labrador when they had to fly blind through mi st, yet ma in
tain formation. 

General Balbo flew his armada from Chicago to New Y ark in 
perfect form ation, and several days later flew to Shoal Harbor, 
N ewfoundlancl, f or the take-off back over the A tlantic. The 24 
seaplanes rose out of Shoal Harbor on A ugust 8, and headed for 
the Azores. During the departure from Ponta Delgada another: 
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seaplane was wrecked on the take-off 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 Atlantic and 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 18-cylinder Asso 500 
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
rectional gyro, and a new short wave radio developed by the I tal ian 
Government for military purposes. 

British Conquer Mount Everest 

~1idst a veritable wilderness of peaks that stand sentinel about 
its crest Mount.Everest at last lay at the mercy of the aerial camera 
when on the morning of April 3, 1933, two British \Vestland bi
planes zoomed out of the haze and careened back and forth over 
the summit of the world's loftiest mountain 29.141 feet high. It 
was a triumph for aviation. particularly for the skill and organization 
ability displayed by the British expedition, \Yhich had been pre
paring for months to conquer 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 their equipment. Their base was set up 
at Purnea. 145 miles from EYerest, \Yhich lay concealed behind the 
ever-present clouds over the foothills. Even when high in the air 
over the route taken to Everest the dust clouds served to obliter
ate landn~arks an~ render. imperative a second flight to procure the 
over-lappmg vert1cal aenal photographs which was one of the 
scientific 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 p1loted the two planes, and their observers were Col. 
L. V. S. Blacker and S. R. Bonnett, respectively. The commander of 
the expedition was Air Commodore P. F. M. Fellowes. 

To reach Everest the pilots climbed their planes to an altitude 
oi about 30,000 feet. At one point they were catwht in a down 
draft 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 topmost ridge of the great peak with only roo feet 
to spare. They made two complete circuits of the summit, and fif
teen minutes later turned back toward their base. 
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On April 19 the expedition successfully completed its n·rtical 
aerial photographic survey. 

French Beat British Distance Record 

On Fchruary R. 193.3· Squadron I.C"ackr 0. 1.:.. c;ayionl and 
Flight Lil·utenanl ( ;, I·:. :\icholl'tt~. of the I \riti~h f{oyal :\ir Force. 
sl't a new distance mad-: of :; . .)0~ mile~ when they landl~d their giant 
Fairey monoplane. Napier-pcl\n·rcd, at \\"alvis Lby, South :\.iril·a, 
57 hotll·~ and 25 minutt·:-; out of Cranwcll .\irdrome in l-incolnshire, 
England. 

A sandstorm over :-.J"igeria carried them .300 miles ofi their 
course. and from there on head winds cut down their speed, so that 
their average was only 93 miles an hour. 

The I \ritish did not enjoy the worlcl distance record more than 
a few months. Two French pilots. Paul Codos and :\Iaurice Rossi, 
in one of the outstanding flying achit·\·emcnts of the year captun·d 
the record wlwn they flew their 11 ispano-powcrcd I \IL·riot- 1 1 o mono
plane "Joseph Lebrix," from Floyd Bennett Field, ~ew York, to 
Rayak, Syria, 5.657 miles. heating the Uritish record hy 3-J.<J miles. 

Codos and Rossi loaded their plane with r .770 gallons of gaso
line making its total weight nine tons. and used nearly all the ..J..2oo 
foot runway at Floyd lknnett Ficici to gd into the air at S :..j.l 
o'clock on the morning of August :;. 'fhcy ran into had weather at 
Halifax, N. S., and for five hout·s could not sec the wing tips, while 
humpy currents buffeted thl'm first one sicle then the othel'. They 
could not sec the ocean because den~c black cloucl~ clung tel the 
surface and they were furthct· handicapped by rain and hail. :\t a 
great height that night they sighted the star Arcturus and found 
they were on a true course to Cherhourg which they sighted next 
day. 

Paris gave them clear weather, and that second night in the air 
they had the moon for company to J:udapest. On the third clay, 
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, Codas 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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\ ORLD RECORD FOR DISTA 

· · which L ilauxice Rossi a.n d Pa uJ Codos ma~e t he new 
The Bl not-no m n· bt . ~ w ork to Rayak, ria, ;;,6$ - ·3 nu.les, Au gu t record for a non--top 1 ' • 

:,-7, 19.>. · 

a d landing fi ~Id and th poor Yi 
.t Their en!rin had c n:O:ume l o. I. 

during :he :: h u r Aiaht. 

ibilit) t reaten d to prevent 
rra llon ot ga aline an hour 

Italy Takes Speed Record 

fer two _- a r. of unrem 1tt111o- ffort in wh ich ·t c n iderable 
_ £ m ney wa · pent by th Itali an G rnm nt in dev lopment 
~:n;k and two pilot lo t t hei r live : Italy on April ro, 1933, 
~ red the covet 1 w rlcl recor l tor peed . vVarrant O fficer 0 

h . . b I . Franc co _ o-elJo flew t ree bme ll1 ot 1 d1 rec.tion o er an official 
three-kilom t r our. at L ak ;u cla, £ r ::tn avera · speed of 423 
mil 5 an hour. 

Tb machine V' t not a p cial ra er but a t ra inino· plane de
velopeJ from th ·chneider Cup race r ~ of 1931 and known as a 
_l chi 7- · 'vv ith t wo Fiat engines de\ loping a total of 2,500 horse
po :ver. The plane weighed three tons and had a w ing area of only 
1 bi uare fee t . I t landed at 1 30 miles an hour. 

" · 1 ther pilot of the m ilitary high speed school at Lake Garda 
flew th arne eapbne at the rate of 381 miles an hour over a 62.137 
mile cour e on O ctober 8, 1933. O n thi s flight the plane was kept 
at I to 6_ fee t above the water ; the takeoff was in 47 seconds 
and the landincr at a; speed of r86 -4 miles an hour. 

T he A merican land plane speed r ecord was broken on September 
..J., 1933, when James R . Wedell , at Glenview, Ill. , made 304.98 miles 
an hour in his sp cial r acer, povvered by a Pratt & \ iVhitney Wasp 
engine. 
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WORLD RECORD FOR SPEED 

The Italia n Macchi- 72 seaplane which b roke a ll speed reco rd s in 19:13 , mak ing 
423 mil es a n hour. 

French Break Altitude Record 

O n September 28. 1933, G u: tave Lc111oin " to Jk hi s P tez-_; 
biplane off th e fi e ld at V ill acoublay, France. and broke the ,,·o riel 
altitude r ecord , reaching a height o f -14.8 ' 9-..JI<' feet. Hi s plane 
was powered w ith a G nome-J\hone K-q eng ine. F-Te broke th e 
record o f 43.976.2-1-5 feet made by Ca pt. Cy ril Frank lJwins in 
E ngland on Septemk-r 1 G, 1 932 . 

Turner's Record Flight 

At ro :38 o'clock ( r :38 a. m. eastern standa rd time) on the 
ni g ht of S eptember 24, 1933, Col. Roscoe Turner li ft ed hi s 
special \tVasp-powered \tVedell-\tVi lliams racer off the U nited \ir
port a t Burbank, Cali f., and headed ]~ast fo r a new transcontinental 
record. The field was shrouded in mist; obviously it was not a 
night to race through the turns of Cajon Pass, so Turner climbed 
rr,ooo feet and headed straight for Cadiz in the lVIojave Desert. 
He made 270 miles an hour over the Sierra Madre range; and 
over the desert picked up a tail wind which helped him jump to 
five miles a minute. 

He was able to check his course on the jagged Needles, and 
again at Holbrook, Ariz ., while the airway beacons guided him 
across the Hopi Desert. At A lbuquerque, s,ooo feet above sea 
level, he landed at roo miles an hour and r efueled, having made 
6oo miles in two hours and ten minutes. 
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\ -oRLD RE ORD FOR ALTIT DE 

which Gustr\\·e L emoine r ached a ne\\ reco rd altitude for 
, r g-4 fe l , o\· r Vi.l lacoublay, F rance, eptember 28, 1933 . 

H fl w at 1 -.ooo fe t unt il black loud r e up about him, then 
he d ro1 p I t w mi le· and h lo·c-hopp ·d acros the wheat fi elds of 
r-an ·a . land ing in \ .i hi ta for more fu I. F rom \1'/ichita on he 

o unterecl cl ucl and ra in , doclo-e I one torm ran into another 
and landed at Ind ianapoli s, hi Ia ·t top . 

H t waves of a ir bounc d him b \ o or three hundred feet as he 
peel oYer hio. Pennsylva ni a rr reetecl him with a gr ound haze 

which thick ned as he neared New Y a rk. He set his golden mono
plane clown on F loyd Bennett F ield, New Y ork, at r I :430 o 'clock 
on the n ight of eptember 25, having spanned the continent, 2,520 
m ile hom Los A ngeles to Ne,~ 'r ark in I O hours, four minutes and 
~ .- seconds, an ave rage speed of 250 miles an hour, and beating the 
r ecord made by James H . H aizlip in A ugust , 1932. 

A nother r emarkable flight across the country vvas the non-stop 
r ecord made by Lt. Comdr. Frank H awks in his Cyclone-powered 

orthrop Gamma on June 2, I933· Hawks left Los Angeles at 
,.. :sr a . m. Pacific standard time, and encountered fog in the San 
Bernardino mountains, but from there on across Colorado, north 
of Kansas City and Indianapolis, and over Pittsburgh, thence into 
New York, he had fair weather, landing at II :Ig p. m. New York 
daylight time, a non-stop record of I3 hours and 26 minutes, which 
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broke his form er reco r I of 17 h ur and 36 minut . made on J un 
28, 1929. His ave rag . pe c1 \ ·a . r8r mi l · an hour. 

New York-Haiti Non-Stop 

On June II-12, 1933, aptain J. E rrol L ) I and t \\' Ol'll] an-
i ns, R I ert ·. Ly n an I ]:-[a r lei P almer ] aY i., ma I a n 11 - t fl 
flight from I· loyd .Benn ett F i Id, w Y rk, t . ·t. :\ !arc, Hd it i, 
about 2,470 mile:, in a l ut -4 hours . T h ir pbn - \\"as th ' fa m u · 
eight-year-old "C lumbia" \ etera n of t\ ·o tran:at lantic an I man 
long non-stop fli ght . 

'J 

COL. TURNER AND HIS RACER 

In this Wedell-Williams specia l racer, powered with a Pratt & Whitney Wasp 
motor, Col. Roscoe Turner won the Bendix Transcontinental Race in July, 19.3.3 , 
making a new east to west record. Later in the year in the same plane he 

established a new record west to cast in ro hours and ftve m inutes . 

Ulm's Australian Flight 

Sir Charles Kingsford-Smith repeated hi s achievements in long 
distance flying when on October I I, 1933, he landed at vVyndham, 
Western Australia, having flown hi s single-engined Percival Gull 
monoplane hom Lympne Airdrome, England, in seven clays, four 
hours and 43 minutes . Nine clays later, on October 20, Charles 
T. P. Ulm, with three companions, brought their vVright \ iVhirl
wind-powerecl Avrfok-Io plane to earth at Derby, Western A ustralia, 

- -------
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only . ix day. , 17 h ur minute out of Harmondsw rth 
England . bea ing K ina. f mith. t ime and tt ing a new record 
f r ravel bct\\'CCn the n1 th r co mtr) and . u tralia. 

I 

Other Aerial Adventures 

rd u hered .i n hi econd \ntarctic 
19 .., \Yh n he put his Curti s-\ right 
ot hi fiaa hi and' ·ith Harold I. June, 
ared ut ver the ice pack on the Ro s 

Th flirrht Ia ted f ur h ur and took 

V.fi ffiR OF LAl ffi SPEED RECORD 

James R. \ edcll and his special racer, \ -asp-powered, in which he made the 
land speed reco rd of 304.98 miles an hour at Glenview, ill., September 4, 1933 . 

them to Lati tude 70 degrees outh, yo miles beyond the record pene
tration wh ich was made by Cook in I773· The flight established 
the fact that contrary to former theori es there is no land in that 
particular area. 

Among the A tl antic fli ghts of 1933 were those of Capt. James A. 
Mollison from Africa to Brazil, ending February 9, followed in 
July by the adventure of Capt. Mollison and his wife, the former 
A my Johnson , when they flew from P encline Sands, \!Vales , across 
the A tlantic and crashed vvhile attempting to make a night landing 
a t Stratford, Conn., on July 23 . 

Two Spanish aviators, Capt. Mariano Barberan and Lieut. 



140 \ IR 'R .- FT "\ L .t\ R L OK 

Joaquin ·o ll a r landed at amaauey , ·uba , n Jun T r 1 "' 

hours and 55 minute. aft r lcav irw . ev il lc, pain. T h ) A w about 
4 ,900 miles, the Ionge. t fl io·ht ' e r waters of the North . "t lantic. 

O ne of the mo t darin a an I t ragic Ai a ht. f the y a r wa . that 
of the L ithuani an- \me1·ican p il ts apt . tq hen Dariu an I ·tan! y 
Gir enas who after tw year o f 1 reparati n, lef t F l ) d Bennett 
Field, New York, on }ttl) IS, 1933, an I A '' n n- t t \\'ar I th ir 
na tive Janel , to lose their way in a to rm and era h in a f r s t out
s ide Solclin , Pomeran ia, within a f w mil · of th ir cr a! I auna , 
Lithuania. Both were kill ed . 

Sali ent deta il s o f other Ai crh t · of the yea r will be foun I in th e 
chronology. 

NEWS PLANE COVERS FLOOD 

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

get story and pictures into the early afternoon editions. 
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AERIAL SERVICE 

_ tati ic-- . ·ia l Ph t cr raphy and ~ lapping- harter F li c:rht -
iah t eeino--F or t Patrol- F l d ontr 1- rop 

urv y -Outlook f r I "4· 

cond ition the aerial 

I 32 . 

OVER SOUTHERN CALIFORNIA 

A Douglas amphibian, powered by two \Vright \Vhirlwind engines, operated by 
the Wilmington-Catalina Air Lines. 



fo r s ing ie-engitl 1 la nd rlan CS av -raged ft \ ' CC I I!. ." :1. 111iie lcs 
than the 20 to 25 cent char eel in r932, \\·hil t.h hca i r land 
planes a nd ove r-wate r eq ui pment I rought al ut _ pe r cent low r 
rates than the 8- cent. to $ r-40 mil age cha rge d urin 0 ' 93-· 

A very large part of th e r ntal . crv ice during the Ia t ca r 
is att ri buted to pi lot stu 1-nts qua li fy in a fo r li cen The ) arly 
number of s tudent permi t · hm in_a r ached I I 9 n Januai") I , 

r934, as com] a recl to IO,o o twelve months ea r li e r. 
T he 215 1 erato rs repo rtin .l, in the ann ua l sur v ' y of th \ ro-

naut ical ChamlJc r o f omntc rc' [ \mcri ca indicated that about 

TI-lE BELLANCA SPECIAL 

With a gaso line capacity of 1 ,ooo ga ll ons this \;\/asp-powered Be ll anca monoplane 
is designed for long-distance fl y in -, _ 

95 pe r cent o f th eir 1,810 p lan es in service a rc sing lc-engincd ma
chines seating two or three per sons, 52 per cen t being open cock
pit types, 43 per cent m onoplanes and the balance a mi scellany of 
multi-eng in ecl planes, seaplanes, amphibians, flying boats and cabin 
jobs of four to eight place capacity. 

The number of employees r eported to th e Aeronautical Cham bcr 
was as follows: 

1932 1933 
P il ots 732 728 
Mechanics . . . . . . . . . . . . . . . . ....... .. .... . .. . . ... ... . 1,946 1,748 
Others ..... . .......... .. .... .. ..... . .. . .. . . . .. ..... . . 1,352 1,276 

4,030 3,752 

The difference 111 nun1ber of hours flown on various n1iss ions is 
shown here: 
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Hours Flown in Aerial Service 

T ll ta ll-J o ur s F l wn - -· - - - ·· ·· - - - -· - - · · - - · -· · 

193-
76.640 
"1,421 

I 1.-43 
.- . " ·- o 

12,426 

l 3,436 
176.689 

1933 
47,258 
34.464 

2,877 
3 9 10 
r, II9 

176,042 
168,943 
2- ,814 

and a -ri a l tax i u tain d th greate t lo se 
carri d 111 19 · ~ a c mpaJ· d to I ,II8,s87 

THE STEARMA MODEL 8o 

Va riati ons 111 this basic design, with its \Va p moto r and H amilton controllable 
pitch propeller, arc the Stearman 8I a.nd 8 2. 

tn 1932 and J ,875,992 in 1931 also refl ecting th e general depression 
from the peak of 2,995,530 pa sengers fl wn in aerial service opera
tions in 1929. 

Aerial Survey 

Fairchild Aerial Surveys is mapping a proposed clam site and 
watershed covermg 25,000 square miles in Jew 1\!Iexico, A rizona 
and Utah. Use of the multiple lens camera and the development 
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o f oxyge n appa ratus fo r perso nn el a nd supcrcha rg r f r mot r 
combine I to facilitate the speed of map-making, thu · maki ng uch 
surveys more economical for o-colo ,.i ca l explo rat ion, city planning, 
assessment and evaluat ion work, irri c:rati on proj ect , re f re. ta
tion and so il eros i n . tudi and utility -xten i n un ey . everal 
oth er com panies were enaao·e I in aeri a l photography durina th 
year , amon <".r them Fiobi \ir Sen ice at E ugene, r . ; 'v\ elch F l) in o-
. ervice at h .ochester, !\. l. . ; M: unta in f\in\ ay at La ram i , \ ) 
Dallin Aeri a l ur veys a t I hil acle ii hia; h. ichmoncl \ir T ran 1 a rt a t 
Richmond , \ a . ; A mes "kyways at Boston ; I nter-I slan I irway at 
Honolulu, and Pacific .· eromotive rporati on at nited 
Burbank, Calif. 

A ll the above compani es had long records o f other aeri al erv tce 
activity, including em rgency Ayin a to snowboun d distri ts, r escue 
work in fl ooded a reas, fo rest fire patrol and tran p rta ti n in the 
nati onal fo rests, an I innumerall e cha rter Ai o·ht · I y business execu
tives , salesmen, sportsmen, aclverti in o- a c:renci e and oth ers. \i\ hen
ever time-saving was an esse nti al to succe s in bu iness or sport, o r 
in the saving of human lif e or property , there the aeri a l ser vice 
operator proved to be a public in t itution of incalculable value, one 
that will become more genera lly patronized with improved condi
tions. 

NEW KELLETT AUTOGIRO 

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

Pilot~ and :\irplanes-Light Planes Popular-1\ew Landing Facil
ities-.\ir Cruises-Contestg-Exploration-Aircraft in Busi

ness-Aviation Editors Organize-Glider Activities. 

0 X JAXC:\RY I, 19.3-l· the .-\ero.nautics Branch of the De
partment of Commerce reported in the United States and 
po~sessions 13.960 licensed pilots and 9,284 airplanes, of 

which 6.8¢ were licensed and 2.388 bore identification numbers 
onlv. 

\\'ith or::; planes on the air lines and I .810 known to be employed 
in aerial sen·ice and flying school operations. the balance. or ap
proximately o.8:;9 machines, are assumed to he in usc among busi
ness house:;, industrial concerns. the aircraft and allied industries 
and individuals who fly for business or pleasure. 

Among the I 3.<)60 persons holding pilot licenses there were 7.103 
of the transport grade, I .o;o limited commercial. 16 industrial. 4.505 
private and 1 ,266 solo pilots. They included 362 women. 71 with 
transport. 3-1- limited commercial. one industrial. 178 pri,·ate. 77 
solo and one autogiro license. The exact number of pilots actually 
engaged in private flying is problematical. because there is no way 
of keeping an accurate check on those who own their planes one 
month and sell them the next, those \\·ho pilot machines for private 
owners or those who occasionally hire planes {or special trips. The 
depression discouraged priYate 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. California led all 
States with 2,622 licensed pilots. Ne\v York was second with 1.353 
and Illinois third with 88o. California led with I ,030 aircraft. 
N cw 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, 2,8..j.8. or 17.6 per cent, could boast 
of one or more airplanes, the Aeronautics Branch reported. The 
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four leaders w ·r hi cacr \\'ith -' /. . . ew Yo rk with -.f i. r .. s 
Angeles with 159 and D etroit ,,-ith 1---

T he 13.9Ci0 li e '11 ·cd pil l. r pre. cnted a dra ·tic 
18,594 n Januar) I , I 33; clu in 1 a r t tn th e r ver i 11 f man 
private and s lo li ce11 ·e to th e stu lent g rade wh n the private pil t 
requirements were rai e I and th I licen. e eli ntinu -cl n Jul) 
I. That is evicl need by the ) ar·. increa e o f tud nt lie n f r m 
8,038 to 11,469 on J anuary I, 1934. 

In a special bullet in th !\er nauti .J1 ranch urg d U] on the 
private pilot need for more extended . tucl) in the reqUir m nt for 

PITCAIRN CABIN AUTOGIRO 

One of the models in favor among private owners. 

safe cross-country flying, stressing greater familiarity vvith the 
mechanics of plane and engine, possession of adequate maps and 
a knowledge of how to use the airways with the Government 
facilities always available for weather information and direction 
finding. The use of radio in private planes, particularly on ma
chines which transport numbers of guests or business executives on 
long cross-country trips, was recommended. 

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-engined equipment, because of prices, were 
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and indu trial bouse and wealth} sportsmen 
air yacht . The ide-b ·- ide two-place open 

cabin and three-place open types were 
yea r. 

New Landing Facilities 

n " \\" a i rp rt whi h th !-\ r nautic -B ranch e tab-
! ul li c w rk hmd in t wn where munici1 a1 property 

AERONCA WITH EDO FLOATS 

One of the world 's smallest seaplanes for private fl ying. This Aeronca C-3 
weighs only 54r pounds. 

i available should encourage private flying through the increase in 
the number of places ·where planes may be flown, landed safely 
and properly serviced. 

A plan for using public works funds to establish water terminals 
at a ll the larger centers was under consideration by the Aeronautics 
Dranch at the end of the yea r. T hat, its proponents believed, more 
t ha n any other sing le activity in 1934 would encourage commuting 
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by air. Geor cre B . P . t , 'ice p re. id nt of th Ed 
ti on , vvho drafted th e 1 Jan f or D irect r f rona ut ic 
Vidal, pr posed te I r woo I n bar er with an in ·l in I ru nwa 
lead incr dow n into th e wa ter , an I a turn- tal le f r r -launchin o· plane 
with a minimum f eff rt a fter they ha \ c b en b ac hed a nd taken 
on or di scharrred passc no·e rs . . ·u ·h 
1933 by the Ma rin e A ir Tran . po rt 
pier on th e J er.-ey ity side o f th 
York. It bro ught aeri a l commu te r · 
offices in downtown llanha tta n. 

with in 

By p lacin cr such faciliti es at th os cent r 
nea rly a ll la rge citi es a nd tovvn s would be ava il abl 
owner in a hurry, because he would n t lo. e t im c 

NEWS BY LAND, SEA AND AIR 

tlw i r 

n \\·aterway .. 
t the pri va te 

th 

The New York Daily News Amphibian Privateer, Wright Whirlwind powered, 
a regular adjunct of that newspaper's tra nsport equipment. 

business districts from outlying airports. 
Commuting among business men gained in popularity during 

the year, when scores of newcomers joined such veterans as Charles 
A . Hinsch, Jr., and John Pattison of Cincinnati; Richard F. Hoyt , 
Roland Palmedo, William Fahnestack, \Nillis D. George, Lawrence 
Turnure, Barron Lambert, Alan Eustis, Samuel L. Rigister, \IVilliam 
B. Harding, Edward B. Cahn, and Bertram S. Rosenbaum, of New 
York; G. T. Baker, of Chicago; Heyward E. Boice, Jr., of Balti
more; A. Hammon A mick, Jr., of Cumberland, Mel.; John I-I. 
Candler, of Atlanta, and many other owners of private planes who 
commute to business in their own craft and fly fo r sport and 
pleasure. 
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Air Cruises 

aplane piloted by their 

emng 

LOWELL THOMAS TAKES THE AIR 

The famous radio reporter gives his regular evening broadcast from one of 
Eastern Air Transport 's Curtiss-Wright Condors a half mile over New York City. 

in a Loening amphibian, D r. Harry V. Spaulding in a Keystone 
Commuter, John T. du Bois \!Vack and Reginald V . \Villiams. Their 
itinerary was across Long Island Sound to the Hudson, to Glens 
Falls, Lake George, Lake Champlain and return. 

During the summer of 1933 more than 2,000 landings were made 
on the waters of New York City. The Cord Airport at Auburn, 
Incl., a private company landing field maintained a~ a cost of about 
$200 a month, reported 700 landings during the year by company 
executive planes and visitors. ' 

A mong the 160 planes visiting Miami during the races and air 
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m eet in January, :r 33, 7 were p ri vate ly own ed. 
V\ ichita, in a ·es na mon plane \\'On th e Co l. 
$6,500 trophy pri ze for spc I ove r ;1. 30-mil e cours . J am 
w on $300 in a {r e-for-a ll speed race at 205 rn il . an h ur. 
Morris, of P ittsburg h, w n $rso in a F -mil e cabin 1lan 
1-1. \ i\food of Ne w \ ork, in a IJ ·h ra ft , won the T ' X:.l tr phy 
ove r a s-mil e course. Ben . 't !fl ll , ( .'\ tlanta, in a Trav -la ir 
the po rt ·man :P il ot e v -nt. T h ·le --Ian I P n urnat i T I 
pa ny tror hy was won hy FI , nr) L ittl e o ( P hila lelph ia. 
S herm a n, o f Hya nni s, Mass ., w n the ur t i. T r phy a nd 
Douglas Davis , o f: A tl a nta, won a nother f rce- fo r-a ll race. 
handicap race 1 ri zcs were a war I ' d hy o l. H enry D h rty. 
FI. Rausch , of \ i\ bite I la ins, N . Y ., a nd ,E lkin F loyd, f Jack tlV ill e . 

NEW KINNER FOR PRIVATE FLYING 
The Kinner Airplane and Motor Corporation's tw o-place, side-by-side cabin 

low-wing monoplane, with a I6o horsepower Kinner R-5 engine . 

were among oth er prize winners . J. Heron C rossman, o f: \ i\f ilming
ton, N . C. , won first prize of $ r ,ooo in th e derby from Daytona 
Beech to M iami. O thers who received m oney prizes in that event 
were ·willis George, of G reat Neck, N . Y., Larry P . Sharples, of 
Philadelphia, J. W. S tarke, of New York, Frank Ball of Muncie, 
Ind., Joe L. Willoughby, Jr., of: Newport, R. I., Raoul Cote, of 
Kankakee, Ill., who finished second, and E dgar \rVoodhams, of M an
hasset, N. Y., who placed third. 

The air cruise program sponsored by the Aeronautical Chamber 
of Commerce of A m erica promoted wider use of planes by private 
pilots and their friends. In April the first cruise took ten planes 
to A tlantic C ity. St. Louis staged the second cruise in May, ·with 
22 planes on a 280-mile flight. In June the St. Louis fli e rs 
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crui e wi th ten plane . _ n aerial treasure hunt was 
evelt F i lei L na I land . 

of plane flew to Roo e
ct b r. 
nal . . eronautic A socia

at c:anctionecl air meet in 
limited t fi ,· cubic inch el i r lacement a roups 
and unlimited . 

Exploration 

P ·. ill y one of the m t attractive fie ld for 1 ri vate flying is 
that f xpl rat i n. The B) rei and E ll w rth e.~ped i t i ons to the 

NEW LOE1'HNG AMPHIBIO_ 

This cabin monopla ne was brought out by Grover L oening during 1933 . 

nta rctic were expensive and req uired months of preparation and 
organi zat ion. Others, however , were actually simplified by using 
a ircraf t , such as the A frican hunt ing trip made by M r. and M rs. 
F . Trubee Davison in 1933. A score or more groups spent their 
summer vacations on fl ying trips to out of the way places in the 
\Nest , Canada and 1\IIexico. 

Aircraft m Business 

Among the principal user s of aircraft fo r business purposes in 
1933 were the motion picture companies, newspapers, and radio 
broadcasting companies covering news events. Riots, hurricanes, 
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fl oods, fire , man hunts, ng in e ring pro j 
ti on of P re i lent Roosevelt a nd c un tie. 

nine new paper u eel a irplan · 
A mono- the la r o- r I u ines. 

moti ona l w rk was the 

K 

READY FOR POLAR ADVENTURES 

The Byrd Anta rctic Expedition's Curtiss-Wright Condor on Edo fl oats. 

every state. The enterpri se o f the Coca-Cola Company in sponsor
ing such an educational program, w ith it s g reat value in explaining 
the importance of aircraft in nati onal defense, r eceived widespread 
commendation. 

Aviation Editors Organize 

One of the most important developments of the year was a 
movement on the part of aviation editors of newspapers to organ
ize for th e purpose of exchanging general information. They were 
to form the National Association of Aviation Editors early in 1934, 
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SHELL'S AVIATION SALES 1\1A TAGERS 

153 

and 
The 

M aj o r R. G . Ervin , M a jor James H. Doolittle and Major J_ A. Macready, 
representing the three Shell Oil companies, meet for a conference. The pl ane 

is a V/aco, with Continenta.I engine. 

Glider Activities 

Gliding and soanng proved of absorbing interest to an increas
ing number of enthusiasts in 1933· t the end of the year the 
Aeronautics Branch reported 149 licensed glider pilots, including 
two women. California led ·with 25. N ew York was second with 
20 and Ohio third with rs. 

Licensed gliders numbered 56, with 585 unlicensed gliders bring
ing the total to 641. Here too California led with 99· Nevv York 
and Ohio each had 55· :Michigan and Pennsylvania each had 47-
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T he two week. f au ve nture at th annua l m et in -·!mi ra , :\! . Y., 
in July, under the a usp ices of T he a rin er . · ci ty f .'\m ri a . 
wa replete with thrill . There wa plenty of had wcath r. Thuncl r 
heads appeared ver th e ' hemung \ "a ll ey with ut warniw-' . and 
on occasi n th ey were ri !den ve r in to the F in y r Lake 

. moncr the w inne rs of the vari us ev nt ,,. r 
h se with 17 m inute. a l ft in a . a il I lane, h.. F. a r y 
minutes a loft in a utility o]ide r and 1\icha rcl ·. D u nt 
4,334 feet in a sail pla ne and acra in ridin o- 1 4 mile . Jack 
N . H . 1\llcDowell and \ ·arren Eaton made notable r in 
stunting . 

O ne of th e mo ·t interest ing g li der e\ ent ( the yea r wa · 
Richa rd Dul ont 's exped iti n to the B lue h .idae M unta in in 

eptember. T he \iVashing ton Gli ler lu b ha I pionee red in th a t 
section. lVl r. DuPont won th e , meri can cl istanc rec rei when on 

eptembe1· 21, 1933, he traveled J_I.6 mi'Ies in hi s :u wlu · a il
plane from Rock F ish ·ap, Va., to F re !eri ck, Mel ., that d istance 
approachin<T the w rll r ecord o f 136.8 mil es . 

1 he world reco rd for du rat ion with g liders was made \u crust 
3-4. 1933, by K.mt 'chmi clt in Cermany . He remained up 36 hour. 
and 35 minutes . 

AT ROOSEVELT FIELD 
Private fliers from all points a ttend an a ir show on Long Island . 
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AIRWAYS AND AIRPORTS 

Th F d raJ \irway 
Pul li c \V rk 

A l\r 1\ th 

Rout ncler 
111 irpo rt -Leading 
X.id. 

fl_ Am ri an a \·iation in 1 3 
( the I· d ra l . ir\\"ay- y t m 

r 111 t in r th tead) o-rowth of 
the c ntinuecl clevel pment 
n the pa rt o ( the G vern

munici pa Lities and com-m nt a nd th main t nan· f aiq rt 
m rcia l r•.ran izat i n . 

The Federal Airways System 

Pr that the air r utes ar pullic traffic lanes in one 
way r an th r of ine timabl valu all the people, the Federal 

trway ) tem at the b o-innin o- 4 wa beina used b · the 
I m tic a ir trans1 ort line OJ erating on che lule the rmy · ir 

rp , the Navy Bureau of \. ronauti . National Guard flying 
uni t , reser' e units, comrnercial fl ) ina cl~oo l s, Federal and tate 
de1 artmental units, aeri al and charter p lane en ices and pri,ate 

the Aeronautic Branch of th Department of Com
merce the Federal .\invays y ·tem in the nited tates wa further 
de \ eloped in 1933, so that at the end of that ) ear there were 19,992 
mil es of route , of which 18,65,.. miles '' ere thoroughly equipped 
for night flying and 1,337 miles were in operation as daylight routes . 
T he A ir N avigation Division of the eronautics Branch reported 
:,5 IO ro tating and 286 fl ashing beacons on those routes. Pilots 
111 the a ir could receive weather data from 68 radio communication 
stati ons, and they had 94 rad io range beacons to help them main
ta in a true course. A t 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 Ain-vays between regu
l ~r airports there were 242 lighted intermediate fields and 19 un
ltghted fields on the daylight routes . At the same time throughout 
the country there were available 550 marked auxiliary fields for 
emergency landings. 
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Communications 

On January 1, 1')34· weather information was flowing over 
1 _1,000 miles of telctypewritl'r circuits, the reports collected at 
airports and weather hroadcastin~ stations to he passed on to all 
pilots. Hadio was also usecl to broadcast this clata from point to 
point. eight stations operating solely for that purpose. There were 
20.=; teletypewriter stations at airports ancl othl'r weather-reporting 
posts. Jn addition there were 317 \\1eather Uureau airway stations 
without teletypewriter service, their reports forwarded by tele
phone or telegraph. 

Transmission of weather maps by teletypewriter carried out 
experimentally in l~J:P became a routine operation throughout the 
Federal Airways System in HJJJ. l'vT aps arc t ransmittecl to key 
points on the airways network every four hours. 

At 70 locations the n·mote control nwthocl of operation was 
adopted for radio conmnmication stations and radio range beacons. 
Operating personnel arc stationed at an airport where tlwrc is a 
weather reporting station ancl teletypt'Wl"itcr equipment. The tl·ans
mitters of the radio facilities arc at sites one to 15 miles away, where 
antennas will not obstruct air n;n·i~ation. They arc linked with 
the airpo1·t station by telephone circuits. All operations arc car
ried out ove1· the telephone, dial switches heing used to turn ap
paratus on or off and for some 15 other functions such as to 
switch on the current at the t1·ansmittcr to warm the tuhes or to 
turn on rotating equipment at the radio range heacon preparatory to 
putting its signals on the air. T n radiotelephone work the voice 
signals traverse the telephone circuits and arc 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 the 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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,,. ul I b 
m bi lc t ri p 

u · mo t n ·ic 1 er n makincr 
particuhrly at ni o-ht and in moun-

New Routes Under Public Works 

READY FOR THE NIGHT ARRIVALS 

in I93-
I933 be-

pr vide I 
P ublic 

many of 

T he administration building and passenger station on the Indian apolis municipal 
airport. 

which were under survey at the close of r 33· Those routes included : 
orthern transcontinental route, M inneapoli s-St. Paul , l\!I inn., to 

Seattle, \!\lash.; Fargo, N. D. to P embina, N. D . ; St. Louis, 1\'lo. 
to New Orleans , La.; Tulsa, Okla. to St. Louis, Mo.; Galveston, 
Tex., via Houston, to \1\faco, Tex. 

The Commerce Department 's experimental radio system for 
blind landing of aircraft, fir st publicly demonstrated at Newark 
Airport in 1\!Iarch, 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 the 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 syst<.·m dcYdoped during the year is somewhat 
similar, but less comprelwnsive. \\.ith the latter. the pilot follows 
signals of a radio range beacon and two marker beacons to find 
his way to the airport and clcscencl to about :;o feet above the ground, 
tlms making landings possible when there are ceilings of :;o feet or 
more. The blind landing syst<.·m is designed for landings under 
zero ceiling and zero visibility conditions. Both systems arc cx
perimental projects. 'fhe Department is studying other means of 
combating poor visibility conditions at landing fields. 

The lighted and radio-equipped airways arc 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 \Viii function according to standard whenever their assistance 
is required hy pilots. Air lines, which operate on rigid schedules, 
could not achieve the dependability that has become characteristic of 
their service without these air mwigation aids. At the same time 
all other pilots usc these facilities. 

Kot infrequently the ai1·ways personnel 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 bomber, lost in a smoke haze over Greensboro. N. C .. was 
g1ven radio directions which enabled the pilot to reach the air
port. The radio station at l\1udreeshoro. Tenn .. broadcast at fre
quent intervals that an airport's lights were out, due to power 
failure, and this message was received 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. \iVcdell, flying from Texas 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 Airports 

On January r, 1934, there were in the United States 558 muni
cipal, 650 commercial, 55 Army, 18 Navy and 85 miscellaneous 
Federal, State and private airports. 

California led all other States with a total of 21 I airports and 
landing fields. Texas was second with 144 and Ohio third with 
I 17. Texas led in her 52 airports, while Pennsylvania was first 

.. J 
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with 70 commercial airports. In addition Alaska had 5 municipal. 
2 commercial airports and ;r auxiliary fields. Two .:-\laskan atr
ports were lighted for night flying. :\ third of the airports and 
fields in the Cnited States were lighted at the end of 1933. 

In its annual survey of airports made at the end of 1933 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 q 
municipal and 31 commercial. The survey disclosed further that 
the total airpot·t:,; reporting to the Chamber planned a fourfold in
crease in expenditures for expansion during 1934. .-\irport mail
agers helie\·ed that maintenance costs would increase because of the 
:\ R.\ codes and business recovery. 

Leading Airports 

:\inc of the leading airports reported their business activities for 
the year as follows: 

Airport 
Chcvcnne ............ . 
Clc{·cland ............. . 
Pittsburgh ............. . 
Kansas Cit\· ........... . 
.:\"ewark • 
Floyd Bc~~~lt.:::::::::: 
Chicago ............... . 
Detroit ................ . 
San DicJ::o ............. . 
San Francisco .......... . 
Oakland ............... . 

Ltmdi11gs 
6.7~4 

26,944 
7·055 

Ji.I 70 
I9.232 
5 I .s~s 
J1.44 I 
1o.86o 
18.000 
2 2 .,562 
66.ooo 

Air Li11r Other Pounds of Pounds of 
Passengers Ptlssengrrs ,\/ail E.tcl;ress 

IS.859 300 76I.,i24 81.264 
I04.94S Io.ooo 938,ooo 16o.ooo 

9.I68 10.826 :46,qo 19,607 
;i9447 I0,956 327,489 
1~0.000 1,5oo,ooo 425,000 

::-- ~ i-193 98 bags 100 
120,3 I3 I5,3.'0 1,528,104 161,050 

:.~::.,,000 _:;,;68 70,000 50.000 
4·035 2,000 27,638 3,850 
8,423 35·954 

21,000 I8,ooo 200,000 IO,OOO 

Ranking with the leaders among commercial terminals United 
,\irport at Durhank. Calii.. reported significant facts concerning op
erations during 1 933· :\s one of the terminals for Los Angeles 
traffic United Airport was reputed to rank fourth in the United 
States. During the year 29.18 r air line passengers and a total of 
126,672 persons were flown in or out. an increase of 19 per cent. 
Private flying operations gained 26 per cent. \Yhile the ntttnber of 
charter flights declined the number of charter and sightseeing pas
sengers increased 25 per cent. 

Los Angeles was fortunate in having available another fine air
port, Gr~nd Central Air Term_inal.' at Glendale, with an average 
of 18 daily landings and s6 air hne passengers daily during the 
year. 
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1 he adva ntao-c of hav ing 111 r th an 11 l1r. t ·l as airport i11 
a c ity was demon ·tratcd by I• I yd P,cnnct t l•i lei , N w York whi ·h 
t·ece ived :evera l a ir lin p lane barr I by f gat the ir o \\·n l -rm inal.. 
In all 51,8-8 landing , all cia . se , wcr made at thi 
·' 933- h.oosevelt l• icld , Lono· I Jan I. r po r te I r win o· p pubril 
among private pilots and a ria l . n i e 01 era tor c min er New 
York. The Civil \ rks \dmini trati on wa. buildin o- n '' r ad 
into the B irmingham, . Ia., M uni ipa l irport; and other fac iliti 

KANSAS CITY'S MUNICIPAL AIRPORT 

Within ten minutes of the business center this great development forms a union 
station for some of the nation's leading air lines. 

were to be provided for the 106th Observation Squadron, National 
Guard. 

San Francisco Bay Airdrome reported a substantial develop
ment in private flying, particularly in the use 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 Municipal A irport at St. Paul, Minn., re
ported increasing activities, with expansion projects to cost $130,000 
in 1934- The Allegheny County Municipal Airp~n·t at Pittsburgh, 
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p r en t incr a in f1 1illg acti"·it) including air 

fi eld , planned e..-...;:ten ive 
rt completed its major 

rk increa eel 

MILWAUKEE'S AIR M.ARINE TERMINAL 

One of Kohler Aviation Corpora tion 's transports leaving the municipal over
water fl y ing base in the heart of the V. isconsin metropolis. 

its area by 40 acres and extended one of its runways by I,ooo feet. 
The Kansas City, Mo., M unicipal \irport was to spend $so,ooo on 
expansion proj ects in 1934· total of 39A47 air line passengers 
were handled at thi s airport in I933· Fairfax Airport at Kansas 
City opened a night club in its administration building. Indianapolis, 
Incl., Municipal A irport handled 14,000 passengers and at the end 
of the year reported a ro per cent increase in operations, with a 
further growth indicated upon completion of the new lighted airway 
to Louisville, Ky. 

The Chicao·o :Municipal \irport reported a 2 0 per cent increase 
in business at~d the contemplated construction of a lake front air-
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port. Parks Air College port at East St. Louis installed new 
equipment to accommodate increased business at its repair depot. 
The Shushan Airport at :-Jew Orleans was completed during the 
latter part of 1933 in time for dedication during the 1934 :Mardi 
Gras season. An elaborate dedication ceremony was planned for 
February 9· 1934. with the National Airport Conference of the 
Aeronautical Chamber of Commerce and several days before the 
Pan American Air Races, which were to be held at the airport. It 
is situated on an artificial peninsula in Lake Pontchartrain, within 
20 minutes of the business district of New Orleans. A modern 
administration building and two hangars had been completed at 
the end of the year. 

Federal Aid for Airports 

The Civil \iV orks Administration, organized as a Federal agency 
to relieve unemployment during the winter of 1933-34 by providing 
jobs on public projects, authorized and encouraged the use of Fed
erally-paid labor on municipal airport development. No limit was 
set upon the amount of airport work that might he started, except 
that each State was given a definite sum for all its C. \V. A. pro
jects, and it might devote any part to airports. It was further 
required that the land selected for the fields be owned or leased by 
the municipalities. Any work could be undertaken provided that 
at least 8o per cent of the civil works funds was spent on labor. 
If the cities supplied material civil works labor was available for 
installation of hard surface runways, erection of buildings and sim
ilar construction operations. Where the material was not supplied 
civil works employees might be assigned to clearing land and grad
mg runways. 

Approximately 650 airport projects had been approved at the 
end of 1933, among them 360 new airports and 290 improvements 
of existing fields, though 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 incalculable value 
to commercial aviation, private flying and the national defense. The 
State programs were in active charge of the State Civil \iVorks 
administrators, acting on recommendations of State airport ad
visors appointed by the Aeronautics Branch. 
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EDUCATION AND TRAINING 

I< li ght Training- P il ot Licen. e -LO\\ er Cost oE Training-Blind 
I· I in cr ourse - . eronautical Courses in Seventy Colleges 

and Technical . chool -Elementary and Secondary 
Education. 

T
HO - AND f )Oung men ancl ·women jn the nitecl States 
" ere taking m kind of a_erooautical i11structioo on J anuax) 
.r. 1934. Some '' ere I arnmg to fly. O thers '"'ere becoming 

expert de i<m ers and con tructor of aircraft and engjnes. Still 
others were pecia li zincr in one or mor of the arious branches of 

commercial a' iat ion. 

Pilot Licenses 

The li st maintained bY the \ er nautical hamber of Commerce 
of \meri ca and checked ~ ·ith the Depa rtment of Commerce repo rts 

ABOVE THE CLOUDS 

A Curtiss-Wright Speedwing, with Whirlwind engine, over the Rocky Mountains. 
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indicates that 1,778 persons in the United States receiYed their 
first pilot licenses during 1933. They are classified as follows: 

Transport Pilot Licenses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 269 
Limited Commercial Licenses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63 
Private Pilot Licenses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 85 I 
Solo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 595 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,778 

The "solo'' classification was created in J ~33· The 595 solo 
licenses w<:re granted betwe<:n lVf arch r r and 1\ ugust 5 when that 
classification was abolished. The :\eronautics Branch planned in 
1934 to rt:place it with anothu classification to he known as 
··amateur." 

The Department of Commerce I ist of st t11 IL·nt permits and pilot 
Iicens<:s issued annually is as follows: 

Year Studl'lll Aircr11fl 
Pl'rmits Pilots 

1927 I ,02 7 
1928 4.4.\.'i 
1929 20,400 7,86.\ 
1930 rS,.!oS 9.9.\2 
1931 16,061 7,2 21 

1932 I I ,_;2_.::; s.sJs 
19.\3 I 2,752 slqS 

Lower Cost of Training 

The cost of instruction in flying schools showed a downward 
trend in 1~33, an example being the Hoeing School of Aeronautics 
at Oakland, Calif., the only training institution of United Air
craft & Transport Corporation. The .Boeing School reduced the 
cost of both its ground school and flying instruction, at the same 
time holding to its established requirements for admission. 

During the year this school, which draws on the resources of 
United Aircraft & Transport Corporation to qualify students for 
positions in air transport and aircraft manufacture, added a number 
of subjects to the curriculum, including instruction in instrument 
flying, communications, metal working and closer contact between 
the students and actual operations of United Air Lines, which has 
its western base adjoining the school at the Oakland airport. Rela
tions with the various universities and high schools were extended. 
At the beginning of 1934 the student body represented every State 
and a number of other countries. 

Employees of United Air Lines were being given a correspondence 
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hool cour e without charge, and the wide interest eli played justified 
th un der takin o-. 

Blind Flying Courses 

During 1933 Penn chool of . viation at P ittsburgh, P::t. , under
w nt con iderahl e re- ro-ani zation \ ·hich br ught about a marked 
increa in enr llment. The I-Iarri burg D ivi ion was discontinued 
111 \pril and the Betti F ield Division ' ·as transferred in l iay to 

A PACIFIC COAST TERMINAL 
One of the United Air Lines Wasp-po\vered Boeing transports at the Los 

Angeles terminal, United Airport, Burbank, Calif. 

the A llegheny County Municipal \irport. That permitted expan
sion of the facilities available to students, and the addition of a 
ground school. The response was immediate. The number of 
active students increased 50 per cent in three weeks. 

A course. of instrument flying was established and proved popu
lar, all the regular pilots of Pennsylvania Air Lines 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 o £ instruction which has been incorporated in the master pilot's 
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course. The school's main base at the Pittsburgh-Butler Airport was 
well attended, an average of 25 actin~ students a month having been 
maintained for the year. Curricula and plans haYe been drawn up 
for the establishment in 1934 of three new special courses: instru
ment and radio repair and maintenance. electrical repair and main
tenance, and propeller repair and maintenance. 

The Parks Air College of Fast St. Louis, III., continued to 
operate one of the best-equipped flying schools in the country. The 
Ryan School of Aeronautics at San Diego. Calif., operated both 
flight and ground school departments. The above schools hold 
Approved Type Certificates from the Department of Commerce, as 
do a number of others listed in the Appendix. 

Aeronautical Courses 

Seventy universities, colleges and technical schools reported to 
the Aeronautical Chamber of Commerce of America in a survey 
made at the end of 1933. Those institutions, which did not include 
Annapolis or \tV est Point, reported 73 full time instructors in aero
nautics and I 7 I part time instructors. with a total of 4.8 q students 
taking aviation courses leading to degrees in either aeronautical or 
mechanical engineering. 

According to their reports the institutions offering degrees in 
aeronautical engineering were the Cniversity of Alabama with 319 
students, University of Cincinnati with I 16 students, University 
of Detroit with r 26 students, Guggenheim School of Aeronautics 
at Georgia School of Technology with 39 students, Louisiana State 
University, Massachusetts Institute of Technology with 166 students. 
University of Michigan with 163 students, University of l\Iinnesota 
with r84 students. i\11 ississippi State College, University of Pitts
burgh with 55 students, Rensselaer Polytechnic Institute with 3 r 
students, Stanford University, University of \iVashington and the 
Daniel Guggenheim School of Aeronautics at New York University 
with 33 I students. 

The last-named institution in 1933 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 School with part of their work in aeronautics. 

The Curtiss-Wright Technical Institute of Aeronautics at Grand 
Central Air Terminal, Glendale, Calif., gave both engineering and 
mechanical courses. The Guggenheim Aeronautics Laboratory 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 Cniversity gave ground school work 
preparatory to flight training. The Cniversity 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 engi1i.eering, 
were the Armour Institute of Technology. Bradley Polytechnic In
stitute. Cniversity of California in cooperation with the Boeing 
~chool. Carnegie Institute of Technology, Case School of Applied 
Science. The City College, ~ew York: Clemson College. Colorado 
Agricultural College, Cniversity of Colorado, Cornell University. 
Cnivcrsity of Florida, University of Idaho. liniversity of Illinois. 
Iowa State College giving credit courses in aerodynamics. structures. 
design and graduate courses: the State University of Iowa. Johns 
Hopkins l·niwrsity, Kansas State College, Lehigh t.:niversity. Uni
wrsity of Louisville. Ky.: ~lnntana State College. ::VIorningside 

·College at Sioux City. Ia. 
Also the l·nh·ersity of Xehraska, l·nivcrsity of ~evada. Uni

versity of :\ew Hampshire. :\orth Dakota Agricultural College, 
:\f orthwestern l' niversity. Oklahoma .-\gricultural and :\Iechanical 
College. Oklahoma City University. The University of Oklahoma, 
()regan State College. Pennsylvania State College. University of 
Pennsylvania. The Polytechnic Institute of Hrooklyn. Princeton 
University, Purdue University. Rose Polytechnic Institute, South
ern l\Iethodist Cniversity. Swarthmore College. Agricultural and 
Mechanical College of Texas. l"ni,·ersity of Toledo. Tulane "Cn
versity. Cniversity of l~tah. Valparaiso University. Virginia Poly
technic Institute, University of Virginia. State College of \Vashing
ton, College of \Villiam and l\hry. 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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ried on by the U niversity g roup und er the directi on of Prof. Ro
land H. Spauldino- . E nrollment for th e course. in the training of 
teachers increased considerably. \ co urse begun the preceding 
year, setting forth Contempora ry T rends in Commercial Aviat ion, 
was continued. The curriculum for the training of teachers wa 
enriched by a practice school fo r training airplane and airplane en
g ine mechanics. Despite th e difficulti es in which the maj ority of 
the nation ': public ·chools found them ·elves during the year they 
continued to introduce into the curriculum the study o f aviation 
in one form or another. 

As the number of public chool systems giving ground school 
courses and training for mechanics continued to increase, the numl r 
of private commercial schools engaged in thi s type of educati on de
creased. It became increasingly evident that the history of educa
ti on with respect to automobiles was being repeated in aviation. In 
a very few years, relatively speaking, all aeronautical education on 
the elementary and secondary level may be g iven in the pub] ic schools 
with the possible exception o f a fevv cases throughout the U nited 
States wherein old and established pr~vate schools have · been able 
to meet the competiti on of endowed or publicly supported m
stituti ons. 

vVhile most of th e work at the School Nof E ducation was in the 
direction of improving teacher-training and teaching methods, sev
eral researches were undertaken in an e ffort to gain more competent 
knowledge with respect to the best practices in this field of educa
tion. 

T he Division of Aeronautical E ducation of New York Uni
versity will continue to serve as a clearing house for in formation 
pertaining to aeronautical ed ucation , and will continue to render • 
assistance to schools des iring to start courses in aviation. 
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LAWS AND REGULATIONS 

State Legislation-State Licensing Systems-State Regulations
Airport Enabling Acts-Taxation-Xew Federal Regulations 

-Amateur Pilot Licenses-Student Permits-.:\ir Race 
Rules-A-irworthiness Requirements. 

A S \\'. \S expected, 1933 proved to be a year of considerable 
legislatiYe actiYity. :\II except two States, Louisiana and 
l\1ississippi. met in legislati,·e session, and Kentucky was the 

only State of the remaining 46 in which aeronautical legislation was 
not considered. In all except seYen of these other 45 States. laws 
affecting aviation in one way or another were passed. Of a total 
of 349 bills on aeronautical subjects introduced. 105 were passed and 
became law. 

The most important of these ne\\' laws will he referred to briefly 
and in connection with their subject matter, classified for purposes 
of convenient reference as follows: Licensing of .\ircraft and Air
men and I{egulation of :\eronautics; Airport Enabling Acts: Taxa
tion: and Laws of Miscellaneous Character. The changes in laws 
a:ffecting licensing and gasoline taxes may he ohsencd by referring 
to the tables in the :\ppendix in former n>lmnes. 

Licensing and Regulation 

In Arkansas the Department of :\eronautics was abolished. In 
California the deti.nitions 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 within the State. 

Colorauo passed a law permitting the sale of beer on aircraft 
engageu in the transportation of passengers, and abolished the Aero
nautics Commission. 

Connecticut prohibited carrying passengers commercially in air
craft from any hut 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 public gathe_r-
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ings and elsewhere at less than soo feet; redefi ned certain ae ro
nautical terms; revised the set-up of the ta te irport Commission ; 
provided rights and duti es of non-resident pilots and aircraft un
r egistered in Connecti cut ; provided for th e storage and public sale 
of abandoned aircraft ; provided for tees to be cha ro·ed by the Com
mi s-sioner of Aeronautics; repealed 3,077 o f the o·eneral statute re
lating to the responsibility of pilots); de fin ed the factors to be con
sidered in determining the airworthiness of aircraft ; provided for 
new classes of yearly licenses for pil ots : provided fo r the use, pack
ing and maintenance of parachute·; and imposed penal ti e fo r 
reckle ·s flying and for ac robatic fl ying with pa ·senge rs. 

Georgia enacted a law requirin<:r Federal licenses fo r aircraft 
and airmen and also containing the so-called uni fo rm provi ions as 
to height of fli ght , damao-e to persons and property on the g round, 
collision of aircraft, and li ability to passengers. \.11 tates now 
have licensing laws . 

Idaho now requires S tate registrat ion and licen ing of all air
craft and airmen operating within the ta te except Federal, tate, 
and foreign government a ircraft ancl airmen. 

Illinois amended portions of its ' 'Act to R egulate Aeronauti cs" 
hy restating the definiti ons of terms, reclefinin o- the duties o f the 
S tate Aeronautics Commission, and fi x ing license fees for airports 
and air schools. 

In Maine a new law legalizes the operation of aircraft on Sunday, 
heretofore forbidden, and another provi_des for the registration vvith 
the Secretary of State of resident aircraft and pilots and non
resident aircraft and pilots going into lVIaine for commercial pur
poses. 

Michigan enacted a law providing for registration and registra
ti on fees of "all aircraft operating over the lands and waters o f 
this State" except Federal, S tate, and foreign government aircraft 
operating noncommercially in M ichigan. 

Minnesota enacted a law providing extensively fo r 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 fix ing fees for airport and air school 
licenses. 

The New Hampshire law r equires the registration with the 
public service commission of resident airmen and civil aircraft 
owned by r esidents, civil aircraft owned by non-residents but 
flown commercially in the State and non-resident airmen operating 
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mmercially in the tate, and airports and areas from ' ·hich flights 
are to be made. 

I n N ' ' York the temporary tate . viation Commission was 
e-'\.tend d to pril 15, I934· 

Penn ·1 ·ani a repealed its 1929 aeronautical statutes and en
act d a ' ery comprehen i ·e Ia\\ pro,iding, among other things, ·for 
Federal licen e for aircraft and airmen (with certain e-"<ceptions), 

,, nershi p of air pac , Ia \\ fulnes of flight, damage to grouna pro
rty. lial ility to pa · eno- r , and calli ion of aircra ft . 

T he R hode I land Ia w create a commission to im estigate the 

OH IO'S FL YI G CHIEF 

Capt. Fred Smitb, Obio State Director of Aeronautics, and his Continental
powered cabin Waco fo r personal t ransporta tion . 

des irability of mainta ining an aviation uni t 111 the State. 

Airport Enabling Acts 

New laws of this type, under which political sub-divisions of 
the State are authorized to acquire and establi sh a irports and landing 
fields, were enacted in Cali fo rnia, F lorida, Georgia, Iowa, l\!I ichigan, 
Minnesota, Pennsylvania, and South Carolina. The recognition of 
the importance and necessity of such facilities, as evidenced by the 
increase in such laws, is grati fy ing. 

-l 
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Taxation 

T hi s subject continued to be one colllmandi nrr the g reater part 
of the attenti on of the vari ous legislatures . l-or the most pa rt , the 
new tax laws, 42 in numl er in 1933, concerned th tax on gasoline, 
and it is significant to note al ·o that of 244 bills affect in" a' ia ti on, 
introd uced but fa iling of pas ·age, more than 65 per cent related 
to the gasoline tax . 

Detailed discussion of these la ws will be unnecessar) here as 
the summary of th e O'asoline tax laws in all the ' tates has been 
brought up to elate as of January T, 1934, and appea rs in the 
Appendix . A compari son of the J 932 and 1933 gasoline taxes 
shows that in 1933 no State lowered the tax, but eight tates in
creased it. 

Laws of Miscellaneous Character 

No new insurance laws we re passed during 1933 but ·ollle of 
the new laws not prev iously menti oned will bea r comlllent. 

In Connecticut railroad companies organi~ed under Connecticut 
laws may acq uire, own, mainta in and ope rate aircraft fo r the tran -
portation of passengers and prope rty. Idaho repealed the law pro
hibiting the transporting by air of game and fur-bearing ani mals. 
Iowa declared by law that any obj ect , uver fif ty feet high hereafter 
erected within 1 ,000 feet of the limits of any muni cipal airport and 
which may endanger or obstruct ae rial nav igati on, is a nui sance. 

I n Kansas ra il way corporati ons are now authori zed to transport 
persons, property and mai l by air. M innesota now prohibi ts hun t
ing or killing birds or animals by a ircraft. New :Mexico granted 
rail road corporations the same powers of air transport as Kansas. 

Pennsylvan ia set aside $5o,ooo to assist in the development of 
aeronautics in the State. R.hocle I sland authorized rail roads in
corporated and operat ing in th e State to operate aircraft. 

T ennessee now prohibits by law the inst itution of any action 
against a municipality ari sing out of the management of a muni
cipal airport; and ·wyoming prohibits the shooting or hunting of 
game or birds by aircraf t. 

A t the annual meeting of the American Bar Association in 
Aug ust, 1933, the Chairman of its Committee on Aeronautical Law, 
which has for several years been engaged in studying a proposed 
unifo rm State code for aeronautics, reported that the Committee 
had not yet com pleted a code and desired time for f urther study 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 seYeral 
States. it will at least be sufficiently definitiYe to remain good for 
a few years. Aviation is changing so rapidl)' that I don't know 
how any human agency can create any code which will he Yalid 
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 f nrther consideration of this code." 

The Committee was continued for another year. 

Federal Regulations 

The C. S. Department of Commerce, administering the Ait· 
Commerce Act of 1926. through the Aeronautics Uranch 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 he obtained after 23 
hours of solo flying, prm·idcd the applicant passes the written ex
amination and flight test. Prior to the creation of the amateur 
grade, students had to fly 30 hours to qualify for license. and could 
then take the tests for either the priYate or limited commercial 
rrrade. The holder of an amateur pilot 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 arc required to undergo renewal 
physical examinations every two years-pt·ivate pilots previously 
\vere examined annually. Applications for 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 transportation, 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 fo r limited commercial pilots onl y within ten miles of 
their home airports. 

The Air Regulation D ivi sion, be. ides effecting the foregoin o
changes respecting operation of private ow ners and noncommer ·ial 
aii·men, kept abreast of changes in other pha es o f aeronautics by 
making the necessary changes in regulati ons. . uthority has been 
given for passengers to sit at controls of dual controlled aircraft, if 
operated by a pilot licensed in the higher g rade and no pas ·enger · 
are carried for hire. 

Special rul es for conduct of air races and air meets req uire race 
officials to keep spectators at suffici ent distance from the area used by 
aircraft, that there may be no interf erence with pilots or hazard for 
spectators, and to take other measures for assuring the public safety . 
Also in connection with air races, an amendment to the A ir Commerce 
Regulations prescribes a special marker to be di splayed at an 
airport where such an exhibiti on is in progress, this marker to 
indicate to non-participating airnJen whether or not it i · permis
sible for them to land. 

Keeping abreast with developments in another line, the De
partment studied its airworthiness ~-equi rements for aircraft, out
lined the changes which appeared advisable to assist designers in 
making use of new aerodynamic data and in formation , and discussed 
these proposed amendments in a conference with the aircraft manu
facturing industry. The chief aim of the revision is rationalization 
of the requirements, made possible l)y the results of research and 
experiments conducted by various agencies in the past few years. 
The requirements, which comprise Aeronautics Bulletin No. 7-A, 
were to be published in their revised form during 1934. 

AN EXECUTIVE'S PLANE 

A Bellanca, Wasp-powered Senior Skyrocket, owned by Socony-Vacuum Corpo'ra
tion, New York, and used by Col. H . W . Lake, manager of its aviation 

department, for executive work. 



CHAPTER XV 

LIGHTER-THAN-AIR 

The ··~lacon·· Enters Service-The ·'Graf Zeppelin's'' Record-The 
Army TC- 1 3-Goodyear Blimps-The 1933 Stratosphere 

Flight-Plans for Another High Flight-Other Balloon 
Adventures. 

I :\' the lighter-than-air history of 1933 there were written many 
brilliant triumphs and one grim tragedy. The crash of the 
C. S. ::\avy rigid airship "Akron" off the :\ew Jersey coast on 

the storm-swept night of April .:J.. 1933. shocked the world. Seventy
three officers. men and guests lost their li\·es, among them l~ear 
.-\dmiral \,Villi am A. ).f offett, Chief of the Bureau of Aeronautics 
of the X avy. and possibly the most sincere and energetic propon
ent of rigid airship development in the t:nited States. In and out 
of the sen·ices he was affectionately known as ''the father of lighter
than-air.'' 

The Joint Congressional Committee, selected to make a thorough 
im·estigation, worked eight hours every clay for l.:J. days. and found 
that the ".:\kron" 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 inherently wrong with the principles governing 
dirigible construction. 

The "Macon" Takes the Air 

The loss of the "Akron" was i oil owed that same month by the 
launching of the nevv ''l\Iacon'' at the great plant of the Goodyear
Zeppelin Corporation. in c\kron. 0. 

On its trial flights the "~lacon" proved to be the fastest airship 
ever built. attaining a speed in excess of 7-t knots or about 85 
miles an hour. This proved the aerodynamic efficiency of the de
sign and demonstrated the practical value of the inside power 
plant arrangement \vith 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 in streamlined blisters on the sides 
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of the hull. The remaining outrigger elemenb han· been very 
efficiently cowlccl and this ''cleaning up'' has had a marked influence 
on the ship's top speed. 

Another factor contributing to the higher propulsi,·e efficiency 
is the usc of metallic propellers running at a slower ){I':\ I than the 
wooden ones used for the "Akron." 

vVhile the "rdacon"' is only nine feet longn than the ''Graf 
Zeppelin," it has nearly twice the gas capacity oi the < ;erman ship. 
It is nearly 33 feet greater in diameter, gi\'ing it an aspect ratio 
of 5·9 as against 7-7 of the "Graf." 

The hull of the ":\lacon'' is mainly of duralumin transverse 
frames connected by longitudinal girders. the latteJ· extending from 
how to stern. The frames over most of the length of the ship arc 
36-sidecl polygons, with their corners connected by longitudinal gir
ders. ?\ear the stern the number of sides reduces to :q.. The fins, 
two horizontal and t\vo vertical. are ncar the stern of the ship. The 
fixed surfaces arc approximately 105 feet in length . ..j.O feet wide 
and r 2 feet thick at the base acljaccnt to the hull. 

The ":Macon'' has three gangways. commonly known as "cat
walks.'' One of these extends along the top center line of the 
ship from a point approximately R5 feet from the how to a point 
about I 35 feet from the stern. On each side of the ship. at a point 
about 45 degrees from the vertical, is a similar gangway. providing 
access to the engine rooms, quarters, airplane hangar, fuel, oil, 
ballast tanks and lines, as well as the control lines. Access to the 
top catwalk is provided through any of the main i ranws. and there 
arc ladders and steps in t\vo of the main frames. The gas valves are 
ncar the top cahvalk. The gun platforms and crow's nest arc also 
reached through this gangway. 

In the forward and after sections of the ship, along tlie bottom 
center line, additional catwalks are located, one leading- from the 
officers' quarters above the control room to the mooring \vinch 
platform. The stern walkway leads to the observation and gun 
platform in the extreme stern of the ship, and also to a ladder ex
tending down to the auxiliary control room in the lower vertical 
fin. 

The "Macon" has eight 550-horscpower engines, each provided 
with a separate compartment inside the hull, each room having a 
deck space of about eight feet square. Gasoline storage tanks in 
the nearby gangwaY; feed by gravity to the engine carburetors. All 
these compartments arc fireproofed. The engines are the May
bach model VL-2 gasoline motors. They are r2-cylinder, 6o-degree, 
V -design, water cooled, with aluminum pistons and crankcase. 
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The wat er ballast recovery system, condensers of which are 
vis ibl e outside the hull o f the "l\Iacon' ' above each propeller, is 
used to condense in to water the vapor in the exhaust gases of the 
eng ines, and it ser ves as ballast in preserving the equilibrium of the 
ship. 

T he "1\'Iacon's '' normal gasoline supply of 124,000 pounds , or 
62 tons, is stored in r 10 aluminum tanks of three sizes, the maj ority 
being of r 2o-gallon capac ity. These tanks, along the gangways on 
the sides of the shi p and conveni ent to the engine rooms, are so 
arranged as to d istribute th e fuel weight properly to keep the ship 
on an even keel. O il is stored in I .sao-pound capacity tanks , one 
nca r each eng ine room. 

THE "MACON'S" PORTABLE DOCK 

The new airship takes off from the portable mooring mast developed by the 
U. S. Navy for its giant lighter-than-air craft. 

The ballast sys tem consists of 44 rubberized fabric storage bags, 
varying in size, connected by a system of piping, and each bag 
is equipped with a quick di scharge valve which can be operated 
through a wire pull leading to the control car. 

Living accommodations for the crew are concentrated amid
ships, abreas t of the airplane compartment. The captain and the 
executive officer are the only of-ficers who have rooms to themselves. 
To save weight more than one member of the crew use the same 
bunk, 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 aluminum chairs, tables, desks and lockers. 
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The galley (kitchen) has an especially equipped light-weight 
stm·e which weighs (including water heater and cuffee urn) only 
qo pouiHk The water heater holds eight and one-half gallons. and 
the coffee urn seven gallons. 

The generator room, eight feet square. is just forward nf the 
forward -engine room on the starboard side uf the ship. and pm\-cr 
produced in this room is used to operate lights. radio. telephone. 
water and oil heaters, fuel pumps. small motors. ventilating fans 
ancl other equipment. 

fn the ":\lacon's" lower vertical tin 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 movements should the control cables 
from the forward control room become disabled. 

The ":\lacon" has 12 gas cells ranging in capacity fmm IOO.ooo 
cubic feet to gRo.ooo cubic feet. Each cell is a fabric cylinder 
dimensioned to fit its particular location in the ship's franll'work. 
the largest cell occupying a position about amidships: and this 
ct'll is 74 feet long and 1.)0 f ect in diameter. Light cotton cloth 
was used as a base from which the cells were made. The cL·II 
fabric is of gelatin-latex construction. :\bout 12 acres of fabric. 
s6.ooo square yards, were used in making the cells. 

The outer cover of the "f..Tacon," about .)6.ooo square yards of 
fabric-sligt1tly more than seven acres-was made of cotton cloth 
having a \Veight of only 2.8 ounces per square yard. The cover 
after being placed was given a coat of clear acetate dope hy 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 to providing a thoroughly weatherproof covering. alumim1111 
dope reflects rather than absorbs heat of the sun, which ,,·mild 
cause the lifting gas to expand. 

The radio outllt alJoard the "Macon" was built to specifications 
and developed hy the 1\ureau of l·~ngineering of the C. S. :-Javy. 
Trailing wire types of antenna are arranged to he reeled in hy 
especially built electrical winches. In aclclition there is a short 
fixed-wire receiving antenna attached to the hull of the ship. 

\Vhile in outward appearance, the "Macon" is a copy of the 
"Akron," within and around the ship arc 100 or more minor altera
tions. 

The "T\facon,'' captained by Commander Alger H. 
participated in the maneuvers of the Pacific surface fleet 
western coast and was a very important factor in that great 

Dresel. 
off the 
demon-
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strati on. The new ship carri es the five Curti ss Sparrow Hawks 
formerly on the "Akron. " 

The "Graf Zeppelin's" Record 

\ Vhile the '·:- Jacon·· was aloft on the fli ght from Lakehurst to 
her new base at Sunnyvale, Cali i. , the globe-g irdling "Graf Zep
pelin" was shoving through the fog and storm on the way to Akron 
and the world's fair at Chicago. the great ship coming to the 
l' nitecl S tates from South r\merica . 

The ' ·Graf 's' ' grey ghost like hull loomed over the Goodyear
l:eppelin clock at .-\kron in th e teeth of a 40-mile gale, but , ably 
handl ed hy its experi enced crew. it rode out the high winds of 
th e ni ght and was brought in shortly bef ore dawn on October 25. 

BIRTHPLACE OF AIRSHIPS 

Th ~ Navy's new a irship "Macon" landing at the Goodyear-Zeppelin dock at 
Akron, Ohio. PHOTO COPYRIGHT 13Y TI-lE DETROIT NEWS 

The flight to Chicago was safely made and the ship. after stop
ping at Akron for refueling on the return trip , kept to a schedule 
established weeks before and faced a bright morning sun to start 
on its long hop back to Friedrichshafen, Germany, on Saturday, 
October 28. 

Battling strong headwinds the "Gra f " arrived over its home 
port on November 2, just II2 hours and 20 minutes out of Akron. 
Although the flight failed to establish a record 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 r 7 hours, took 40 minutes longer than the 
''Gra f" trip required, making no allowance for the stop at Seville. 
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The "Graf'' trip was appnoximatl'ly .2.000 mill's longer than 
the steamship trip. 400 miles em this side oi till' .\tlantic and about 
1,500 miles on the other side. On this .\tlantic cnossing the "( ;raf'' 
spent approximately (,o hours .:..:ettin~ in om Janel • on this side to 
land on the other. 

The "Craf Zeppelin" complt-tecl i~:-; li ith :Tar in :-;cptemJ,er. 1<).).). 
having made 300 flights including Cllll' around tlw earth. nnt· to the 
Arctic and 48 ocean crossings. The ship had fl.,wn ..J...!~./1 ,(' Ill iles 
and carried Ij,500 passcngl'rs . ..J...J.,OcJ...! pc1UIHis oi mail and ~I .s;o 
pounds of freight; its time in the air being ;.ooo he lllrs. It is 
scheclulecl to make monthly trips to 1\i" ck Jam·ir". l',razil. llt'ginning 
in April. HJ.)..j.. and icortni,:_:htly trips lll'ginning as <·arly in tht~ 
summer as possil 1k. 

The Army TC-13 

The completion of the .\rmy airship T( ·-I.) l1y till' Co()(lyear
Zeppelin Corporation and its suliSl'CJUl'IIt ser\'lce, nJarkl'cl another 
important development of tlw year. 

The ship was completed in .\pril and its first test fli.:_:-ht, com
manded by :\lajor \V. 1·:. Kepnn. was made .\pril .27. The TC-13 
is a non-rigid ship, the largest c1f that type c\'l'r CcJIJstructed in the 
United States. It is more than .200 il'd long· and has a displace
ment of approximately 1 r tons, of which f()ur and ()IIe-hali tons 
are available for useful load in the form of crew, l'quipml'nt, iuel 
and armament. 

l;acilities for meals in flight. with sleeping· quarll'rs and all 
necessary accommodations for the crew of six men during ex
tended flights of four or five days. are new features of t11is 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 
of 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 er1uipmcnt is the small suh-cloucl car 
to be lowered from the ship I,ooo 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 maneuvers 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 raJsmg 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 he rai!'ed by hand. The TC-13 is equipped with two 
375-horsepowcr geared air-cooled engines, mounted on outriggers. 
It has a gas capacity of 36o,ooo cuhic feet. It is helium-inflated. 
The hallonets will hold 10R.ooo cuhic ieet of air, allowing the ship 
tu rise to an altitude of Io.Soo feet without losing helium. 

Goodyear Fleet of Airships 

The fleet of Goodyear blimps is, as has been stated in previous 
issues of the .\ircrait Year Book, the only privately owned fleet of 
ai1·ships in :\merica. 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 ::\Iiami. 

The Stratosphere Flight 

On the morning oi ~ovember 20. 1933. Lieut. Comdr. T. G. \V. 
Settle and :Major Chester L. Fordney went up from Akron in 
their 6oo,ooo cubic foot balloon, built bv Goodyear, for their 
flight into the stratosphere. \\"hen the g1:eat fligi1t was finished 
and the balloon landed ncar Bridgeton, :N. J ., late on the night of 
Xovemher 20, Commander Settle said he believed the balloon had 
reached an altitude of 59.000 feet. 

However, when the instruments \Vere 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 made 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 Fordncy is the largest ever 
built. It has a capacity of 6oo,ooo cubic feet, but for the flight 
on November 2oth was inflated with only I25,ooo 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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very close and cramped fo r the pilot and hi s aide . T he shell ,,, all 
of the gondola is only one-eighth of an inch thick and is made of 
eight segments of Dowmetal t ightly welded together. T he shell 
weighs only I96 poun ds . I t was built by the Dow ·Metal Company 
of M idland , lVJ ich . 

Other Balloon Adventures 

Lieut. Comdr. Settle's second major accompli shment of the yea r 
was hi s ba ll oon endurance ·record of 52 hours on hi s fli aht in th e 
1933 Gordon Benn ett I nternati onal Ball oon R.ace from Chicago on 
September 2nd. Captain F ranciszek Hynek and L ieut. Zbignievv 
Burzynski , the Poli sh fli ers, outd istanced Settl e in the ill-starred 
race, however , and, together with \ iV ard T. Van O rman and F rank 
A. Trotter of the Goodyear team, we re lost fo r clays in the Canadian 
wilds. Fo rced clown in a terrifi c thun derstorm about 40 miles 
northeast of Sudbury, O ntari o, Van O rman and T rotter were 
mi ssing nine clays before they were fo und in an electric power 
lineman's hut , suffe ring from ptomaine poisoning and their clothes 
torn to ,shreds by their struggle thron6h th e brush. T hey placed 
third in the race. 

Plans for Another Stratosph~re Flight 

P reliminary work on a 3,ooo,ooo cubic foo t balloon was started 
hy the Goodyear T ire & R ubber Company in Akron in J anuary, 
1934, in preparati on fo r a fli ght to th e stratosphere in June, spon
sored by th e U . S . A rmy and the National Geographic Society. 
Captain A . W. Stevens, noted aeri al photographer, and Major \IVil
liam E . K epner , the Army's famous balloonist, were scheduled to 
make the fli ght from some point in the M iddle \ i\1 est, possibly from 
Akron, as was the Settle-Fordney fli ght. The preliminary work 
involved rubberizing acres of fabric, to be assembled into a mam
moth bag, about 300 fee t hi gh with diameter of 170 feet. It is ex
pected to lift its crew about I 5 miles or more into the stratosphere. 
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EUROPEAN AIR LINES 
Prepared for 

"The Aircraft Year Book for I934" 
by 

U. S. Bureau of Foreign and Domestic 
Commerce 

I. Austrian 
2. Belgian 
3· Czechoslovak 
4· Danish 
s. Finnish 
6. French 
7· German 
8. British 
9· Hungarian 

IO. Italian 
II. Dutch 
12, Polish 
13. Rumanian 
I4. Spanish 
IS. Swiss 
I6. Yugoslav 
I 7. Austrian-

German 
IS. Austrian

Czechoslovak· 
German 

KEY 
I g. Austrian-Italian 
20. Austrian-Yugoslav 
21. Danish-German 
22. Danish-French-

German 
23. Dutch-German 
24. French-German 
25, Italian-German-

Austrian 
26. Russian-German 
2 7. Swiss-German 
28. Dutch-Swedish 
29. Finnish-Swedish 
so. Italian-German 
s:r. Swiss-French 
32. Swiss-Czechoslovak 
33· Greek 
34· Belgian-British 
35. Belgian-French 
36. Swedish 
37. Turkish 

_...... 
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AIRWAYS IN ASIA 
Prepared for 

The Aircraft Year Book for I934 
by 

c 

U. S. Bureau of Foreign and Domestic 
Commerce 

x. British 
2. Dutch* 
3· French 

KEY 
8. Persian 

4· German-Russian 
5· Chinese 

9· Russian 
xo. Siamese 
zz. Philippine 
xz. Indian 

6. Japanese 
7. Netherland 

IJ. American 
India I4· British-Indian 

xs. Turkish 

* Note: Dutch route via North in Summer; 
South in Winter. 
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CHAPTER X I 

WORLD AVIATION 

International Competition-Commercial and M ilitary 
Development- irwa) s- Popularity of 

\merican P lane and E ngines. 

XL THOUGH prevailing economic conditions reduced the 
normal number of ensational achievements in aviation among 
the nations of the world, the year 1933 wrought important 

developments in governmental policies and international rivalries . 
E xpenditures for air fo rce equipment and training of fl ing per
sonnel were maintained at a high level, not only b) the larger air 
powers, but by se\ era! smaller nations. 

Great Britain, F rance, Italy, Japan and Russia embarked upon 
new programs designed to develop their ai r 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 poliC) of aerial armament which soon be
came one of the first objectives of the H itler Government. Com
mercial aviation in the Reich had grown tremendous!) during the 
year, and the German air transport system, together with improved 
planes and increased fl ying personnel , actu,ally gave Germany the 
status of an air po·-ver ; so that , including the U nited States, there 
were seven air powers on January I , 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 
air. 

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 near future. 

The Governments not only were subsidizing their air line opera
tions by paying a mileage rate. They ·were training personnel, pro
viding auxiliary equipment and in many cases actually buying air
craft for the transport compames. Thus the competitive nature 
of international air line operations became similar to that existing 
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in ocean shipping, with the added feature of being active military 
auxiliaries in case of war or any other emergency requiring fast 
transport of troops over vast distances. 

As in the United States, surface transportation interests abroad 
in I933 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 real carrier, its superlatively greater speed pro
viding a service which surface transportation can never equal. 
Streamline trains and motor cars were under development abroad 
as in the United States, the idea being to follow the trend in stream
line design in order to lend surface vehicles an appearance of high 
speed, thus offsetting the favorable impression created by modern 
aircraft. 

Flying clubs, aerial service and private flying activities abroad 
suffered from economic conditions hut at the end of the year there 
was apparent an awakened puLiic interest which promised consid
erable activity in I934· · 

Argentina 

In Argentina more governmental attention was given to aero
nautics during I933 than ever before. More aid was given to air 
transportation. The Government factory at Cordoba started pro
duction on a first lot of so vVright Cyclone engines under license 
with Curtiss-Wright Export Corporation which supplied the ma
terials and accessories. The factory was also licensed to build 
Curtiss-Wright military planes. The Government also has in 
operation 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 also 53 privately owned planes 
under the Administration's control. 

While modernizing the military and naval flying equipment in 
I933 the Government appropriated 275,000 paper pesos ($I ro,ooo) 
for direct aid to clubs and schools. To assist the private plane move
ment all customs duties 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 I s,ooo 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 commumhes served. 
Tb aircraf t factory management at Cordoba planned later to start 
a B uenos _ ires-Cordoba scheduled service in \•vhich there would be 
thr e fli ghts each way a week. The scheduled services of the Pan 

merican-Grace and Pan American Ai rways and the Air France 
were continued, and fa ter planes were to be put in service by the 

merican system. 
on1e I 5 ooo passengers were carried by the air lines during 

the year. n J anuary I , 1934, there were 86 privately owned planes 

"FLYING DOWN TO RIO" 

Interior o[ a Sikorsky "clipper ship" in the 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 

A viation in Australia has made steady progress. Bids have 
been asked for the extension of the "Empire Service" from Singa
pore, its present terminus, to Darwi11 and thence, an eastern section, 
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to Brisbane and Charleville to Cootamundra, and a western section 
to Katherine and Perth. From Singapore eastward and within 
A ustralia the service ·will be A ustralian. It is largely Imperial 
A irways to Singapore though there is Indian interes t in the section 
stretching across that country. The L ondon to A ustralian capital 
service will carry passengers, mail and goods over the long distance 
in 17 clays. The subsidy from the \ustralian Government will not 
exceed $463,000 the fir st year. 

The Australian E mpire Airways, Ltd. was organized at Sydney 
by the Imperial Airways ( of Great Britain) and Queensland and 
Northern Territory Aerial Service of B ri sbane, and this company 
will bid for the overseas section (Singapore-Darwin) while the 
Australian National Airways, Ltd. and vVyndham A irways, Ltd . 
plan to operate the internal sections. 

Scheduled air services are maintained over routes measuring 
a total of 7,133 miles ; SA53 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 fl ew 4,360 hours, 
and 52 pilots completed training. 

The Government maintains r I airways, 8,7 47 miles in all, and 
owns or leases I83 landing fields, 6o of which are airports. The 
I20 licensed public airports are inspected regularly. 

Four companies use 2 I planes for transportation work between 
the gold fields and coastal points in New Guinea, a territory under 
Australian mandate. In I932 the planes flew 5,954 hours and 
carried 8,802,706 pounds of freight to and from those inaccessible 
mmmg 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 
I932 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 L4/0.000 schillings ( $260,000) in 1933· 
The company's planes flew 306.848 miles and carried 7,192 passeng
ers. 38. I 53 pounds of mail and 147-406 pounds of excess baggage 
and goods during the first li months of 1933. 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 work. and it bui!ds a few light planes. The 
Government Flying School produces its own training planes. Total 
production of aircraft was IO 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 arc limited to the scheduled 
air services of the Belgian Air Transportation Company which 
operates from Boma to Leopoldville via ::\Iatadi, Thysville; Leopold
ville to Port Francqui via Eolo and Leopoldville to Stanleyville via 
Banningville, Inongo, Coquilhatville, Basankusu, Lisala, Bumba 
and Basoko, a total distance of I .715 miles . 

Belgium 

Special funds for new military planes were appropriated by the 
Belgian Government in 1933. :VI uch 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 manufacturer~ 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 builds 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 .B russels, Ostend, A ntwerp, St. 
Hubert, .Bosselies, Liege and L e Zoute; the fir st three being customs 
ai rports. Military airports at Courtra i, Liege, T irelmont, Diest, 
Vivelles and Bourg-Leopold a re open to civil plan s, as are the 
emergency fi elds at Brasschaet and E lsenborn . The Bru sels, 
Ostend and Antwerp airports are lighted . T he airways f rom Bru -
sels to the borders, toward London, Paris, Cologne and \msterdam 
are lighted by 2I revolving beacons. 

There are more than 300 private pilots and 6o pri vate planes 
licensed in Belgium. Seven firms operate 27 planes fo r flying 
schools and miscellaneous activities. The schools trained 36 pilots . 
in I933· 

Thirty-two planes are used by the Belgian Air Transportation 
Company ( "Sabena") for r egular sched ules and tax i work. Most 
of these planes are Briti sh and Dutch tri-enginecl types. The 
company operates the services Lonclon-Ostend-Le Zoute and Brus
sels-Antwerp-Rotterdam-Amsterdam alone. It cooperates with Im
perial A irways in the London-Brus,sels-Cologne-D usseldorf ervice 
and with A ir France in the Brussels-Essen, M ulheim-Hamburg
Copenhagen and Essen, M ulheim-Dortmund-Berlin services which 
aggregate I ,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 I I months of 1933, did 620,534 miles 
of scheduled flying with I2 ,85o passengers; 62,293 pounds of mail 
and 595,7I8 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 Lloyd 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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·he Gm ernment, aod it operated a military transport service between 
chabamba, anta Cruz, ilia iV[ontes allCl Fortin Munoz. Sched

ul cl commercial service were el i continued, e.'<cept the Cochabamba
. an ta ruz-Puerto C.:.uarez and ochabamba-Todos Santos-Trinidad 
Line . T he compan) recei' e a subsidy of $35,300 a year. 

Brazil 

In Brazil add itional air lines were started and planned during 
193 . {lore airports were provided . P ublic interest in aeronautics 
mcrea ed : and improvement " ere made in the military and naval 
a1r erv1ce-. onsid rabl e military equipment '''as purchased. Train
ing wa intensified. A plan to manufacture aircraft in B razil 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 V\Tright Whirlwind engines in training 
planes, in recently pur chased light fightino· and reconnaissance ma
chines and in new transport planes. The 

0

Navy twin-engined patrol 
boats .are powered with \ tV right Cyclones and a squadron of Vought 
Corsairs has Pratt & Whitney engines . The Army air force has 
- 3 single-seat \1\Tasp-powered Boeing pursuit planes, a number of 
\ tV a co machines, Fleet training planes, Kellett autogiros, Stearman 
planes and a Martin. Aeroncas and Bellancas are used extensively 
by private fliers in .Brazil. 

By a decree elated early in the year funds are collected for the 
development of ground facilities by means of the obligatory use 
of a special stamp for mail 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 which 
will be large and fully equipped. An airship hase is being 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 Pclotas-Porto Alcgre-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 I ,406 

miles in I932 to I3,000 miles in I933· 
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 I ,goo 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 as 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 Bojour
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 senre 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 acti\'ities were again curtailed in 1933. Estimates of e..-x:
penditures for civil aeronautics, including control of commercial 
and private flying. construction and maintenance of airways and aids 
to air navigation. airship bases and flying clubs totaled $1.6oo,ooo 
for the year ending l\Iarch 31. 1934. a reduction of $150,000 under 
the appropriation for the preceding year. The air mail budget 
was increased by $r 36,500. to $361,500. 

The Northern Aerial Mineral Exploration, formed early in 1928, 
said to have been the first user of aircraft for mining and e..-x:ploration 
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 1\fines, 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 Terri
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 clone for it by Brooks Air
ways, of Prince Albert. 

The seven manufacturers of aircraft are now enrrarrecl larrrely 
. . k b"' "' m repa1r wor . The recent output is unknown but is believed to 
have been sm~lll. There is no local production of airplane engines. 
Imports of ~1rcraft and parts, not including engines, were valued 
at $274,314 m 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 !4, 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 to $32,429. Com
parative figures covering imports from the United States were $264,-
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918- and $197,744, r espectively. American aeronautic exports to 
Canada during the first ro months of 1933 amounted to $50,21 I, 

with $7,795 worth of eng ines. They included Aeronca, Stearman, 
V\Taco, Bellanca, Consolidated Fleets and Sikorsky planes, with 
Curtiss-\iVright, Lycoming, Kinn er and P ratt & \1\fhitney enrrines. 

The number of licensed civil aircraft fell from 445 in 1932 to 
334 on September 30, 1933· Forty- ix 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 Canad ian 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, O ntario; 
Lethbridge, A lberta ; Montreal, Quebec (St. Hubert); Montreal, 
Quebec (Fairchild-seaplanes only); Moose Jaw, Saskatche\·\an · 
Regina, Saskatchewan; Toronto, O ntario (Barker Field); an
couver, British Columbia (Municipal airport); Vernon , Briti sh 
Columbia ; \tValkerville, Ontario; ·winnipeg, Manitoba and Prince 
l~upert , British Columbia (Seaplanes only). The ;:,2oo miles of 
prepared airways remained clark because of economy. 

The number of licensed pilots increased to 795-366 private and 
429 commercial-on September 30, !933· The number 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 line 111 

Canada are operated by Canadian 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 savmg 
of from one to three clays in mail time. 

Chile 

Operations of the Chilean National Air Lines have been con
fined to those north of Santiago since 193 r. 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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lub f Ch il e at antiago. This club has 333 members, of whom 
_ 10 are pil ot , "ith eirrht Ji rrht plane , mostly 71/aco machines. 

T here are nine comm rcial and se\ en military airports and I I 

landing field . 

China 

Greater progres has be n made in Chinese aeronautics during 
th e Ia t two ) ea r than ev r before. Most of the several hundred 
militar) urplu plan acqu ired from European nations after the 
\\ r iel i\ ar v\ere n ver flown. ctivities were sporadic and there 

CURTISS HA\•VKS. IN CHINA 

F ifty of these pursuit biplanes, with Wright Cyclone engines, were delivered to 
lhe Chinese Government in 1933. The) are reputed to be the fastest fighting 

planes in Asia. 

was no coordination or definite plan of development. The National 
rovernment and several provincial governments undertook develop

ment of the miJitary air force . Schools vvere started and emphasis 
placed on rnodern equiprnent. 

Operations of the Japanese air forces convinced the Govern
ment of their value in defense. There was widespread dissatisfac
tion because sufficient Chine e air forces could not be marshalled 
for the defense of Shanghai and other areas. The Chinese make 
firs t class fighting pilots when properly trained. 

A hundred competent pilots and as many mechanics were trained 
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in 1933. Modern equipment is being supplied the units on active 
service. 

All aeronautical activiti es are under strict military or other gov
ernmental control. Most of the military school and other fl ying is 
done by direct national authority but five or six provincial govern
ments support and direct important military schools and units, and 
provide landing fields. In addition to public funds devoted to air 
force development a national lottery is held quarterly. The fir st 
of these in the summer of 1933 netted about $750,000 for the air 
forces. Other funds are collected in increasing amounts by societies 
and individuals. 

Fifty modern Curti ss-H awk single seat pursuit biplanes, with 
700 horsepower Wright Cyclone engines and having a top speed o f 
more than 200 miles an hour, were delivered to the Chinese air 
forces in 1933. A number of Curtiss-vVright, Fleet and 'Naco 
training planes are in service at the aviation schools. The Chinese 
al:o have a number of Wasp-po,yered Stearmans at; d Vought Cor
satrs. 

The governments of Great Britain, France, Italy and Germany 
have assigned air attaches to their embassies in China, in efforts to 
divert from the American market Ch inese purchases of aeronautical 
equipment. 

Landing fields number 125 to 200 or more. A recent count gave 
r 35 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 small and poorly equipped. Perman
ent improvements arc limited. Many old fields have been abandoned 
and later cultivated. Few airports have radio stations. There are 
no lighting facilities. The meteorological service is provided by 
commercial operators. 

The 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 Nanking, Anking and Kiukiang; 
Hankow to Chengtu via Chungking; Shanghai to Peiping, via 
Haichow, Tsingtao and Tientsin, a total of 2,240 miles. Equipment 
included Wright Cyclone-powered Keystone amphibians and ·whirl
wind-powered Stinson monoplanes. An associated company, with 
American capital and management, the Pacific American Airways, 
started a Shanghai-Canton service in October, 1933. Stops are 
made at Wenchow, Foochow, Amoy and Swatow, all coastal points. 
The distance is about 890 miles. 

The Eurasia Aviation 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 Pciping to Loyang, 1,420 miles. 
Irregular flights are made from Lanchow to Urumtchi via Suchow 
and Rami. 

Colombia 

:\Iodern planes were added to the Colombian military air forces 
in 1933, mostly Curtiss-\\"right planes and engines. A new company 
entered the commercial air transportation field. Existing airports 
were improved and construction started on others. 

The Uraba, 1\'ledellin 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 \Vednesdays 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 Medellin, 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 bet\veen San Jose and Port Limon to connect with mail 
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steamers. Another local service is operated weekly over that route. 
The company's three planes, including one nine-passenger Fold.::er, 
are said to have been used to capacity much of the time. The Pan 
American Airways System 's three-times-a-·week sen ice by way of 
San Jose is an outstanding feature of the transportation faciliti es . 

Cuba 

P ractically all civil aeronautic activities during 1933 were con
fmed to the scheduled operations of the Cuban National \vi at ion 
Company and its affiliate, the Pan A meri can \ irway s ystem, which 
provides several services connecting Cuba with all parts of both 
American continents and the \ ,Y est Indies. The local company pro
vides a daily service between Havana and Guantanamo via Cien
fuegos, Santa Clara, Moron, Camaguey, J'vlanzanillo and 'tntiago 
de Cuba, almost the length of the island, and a daily service between 
Santiago de Cuba and Baracoa, via A ntilla and Cayo Mambi. The 
company planned eventually to introduce 10-passenger planes cruising 
at 190 miles an hour and permitting travel between Havana and 
Santiago de Cuba in less than three I.:ours, counting the five stops 
en route. New and faster equipment- is being em r Joyed by the 
Pan American A irways which has steadily improved its schedules . 
The Cuban air force has a number of Curtiss-Hawk pursuit planes, 
and 'vVaco, 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 I so,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. Normal 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 A via 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 Ii beacons, each throwing two fingers of light and turn
ing six times a minute, and visible 31 miles. The Czechoslovak 
section of the route used by the French service to Prague, 90 miles, 
has eight beacons. 

The 1\Iasaryk 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. \Vork 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 \Valter Junior 120 horsepower engines for 
use in planes to be built there. The Ministry of Public \Vorks 
planned to purchase eight training planes with available funds, to 
be distributed to clubs for training purposes. 

There were 100 licensed glider pilots and 72 gliders in Ivlay. 
1933. Civil planes numbered 141 on January I. 1933. 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 I ,200, some of which are reported to be 
in reserve storage. 

The Czechoslovak State Air Line continued operating the Prague
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 successful financially. 
\~lright Whirlwind engines 'rvere used to power the tri-motored trans
ports. Experimental flights over the Prague-Uzhorocl-Bucharest 
route were made beginning in September, preliminary to the in
auguration of a regular service. This followed an agreement between 
Czechoslovakia and Rumania earlier in the year. 

The Czechoslovak Air Transportation Company continued its 
Prague-Leipzig-Essen-Rotterdam-Amsterdam, Marien bad -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 operatecl a scheduled service between Zlin and 
Prague. In addition to these lines extending- :.?,250 miles. there 
were Austrian, French, C;ennan and T'olish s~n·ict·s on·r Czecho
slovakia. Both passenger and c:xprc:ss traftic incn·ascd in 1933· . 

The 1934 budget allocates to the: :\linist1-y of l'uhlic \\"orks tor 
civil aeronautics the equivalent of $I. I 3~J>7 4 {at the an•ragc ex
change rate for 1933) compared with $I .4...!/.//4 for 1933· :\[flr~ 
than one-sixth of the appropriation will l>l' io1· the ~tate .-\ir Lines. 
The Aviation Fund, the ,-oluntarv collect ion o i which has been suc
~essful throughout the country, "will partly make up the reduction 
111 the budget allowance. 

Denmark 

Denmark has about 90 military and naval planes. about the san_1e 
number of military and naval air pilots. eight commercial and SIX 

private planes. The mail t1·aflic was nearly twice as great as in 
the year before due to the night mail service from Hdsingfors to 
London and Paris, a part of which was opc1·atecl by the I )an ish Air 
Transport Company. The accelerated increase in traffic resulted in 
plans to continue the Copenhagen to Herlin and Hamburg services 
throughout the winter of 1933-:H- That progress is made in a 
strongly competitive territm·y. There are three flights each way a 
day between Copenhagen and J 'aris and London. A total of 26 
planes land and depart from the Copenhagen airport every day. 
The Danish line increased passenger f arcs to equal second-class rail 
fares, a circumstance brought about hy 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 Maca. In June a 
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 Santo 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 .-\irways, Inc., which 
provides a twice-a-week sen·ice in each direction, north and south, 
via Salinas and Guayaquil. 

Egypt 

The Egyptian a1r forces received ten new planes in I933· 
Scheduled air lines were started. Commercial activities are confined 
largely to a Egyptian-British company, 1\Iisr Airwork, Ltd .. which 
operates a flying school, aerial sen·ice 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 1\Iersa Matruh. 
Imperial :\irways of Great Britain between London and Johannes
burg and India and other eastern points makes connections through 
Egypt. The Dutch line also serves Cairo. and an arrangement has 
been made for the extension of an Italian air service from Tobruk 
on the Niediterranean coast to Alexandria. 

El Salvador 

Aeronautics is limited largely to the activities of the Governmeut 
air force which uses seven planes. three of which are Curtiss-\Vright 
Ospreys, \iVright \iVhirlwind powered, acquired in I933· San 
Salvador is served by the Pan American Airways System and the 
Central American Air Transportation Company. 

Estonia 

The principal aviation developments in Estonia during I933 were 
of a promotional character. Commercial flying was carried on by 
three foreign companies. The Finnish Air Transportation Com
pany continued its Helsingfors-Tallinn daily service. The German
Russian Air Transportation Company served Tallinn on its Berlin
Leningrad service. The Polish Air Transportation Company oper
ated between Tallinn, Riga and \i\Tarsaw. Estonia gave no direct 
financial aid to any of these companies. The Estonian air defense 
force has 30 British 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 league 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 building models. 

Finland 

Considerable attention is being given to modernizing Finland's 
air forces. There are over 1 oo military land and seaplanes of sev
eral classes and types. Efforts are being made to manufacture more 
of this equipment in Finland. l{ecent imports have included Curtiss
vVright engines from the United States, some British planes and 
motors, and planes from Czechoslovakia. 

The Air Defense League and the Finnish Aviation Club, with 
branches in most centers, are building up public interest in all forms 
of aeronautics. The Air Defense League arranged two courses of 
flying instruction during 1933, gr«.duating thirteen pilots. The Gov
ernment granted 56,ooo marks for the purpose. 

The subsidy voted for the Finnish Air Transportation Company 
in 1933 was $40,920. That company continued its daily service to 
Tallinn, Estonia and its Helsingfors-Abo-Stockholm service, the lat
ter in cooperation with the Swedish Air Transportation Company. 
The company cooperated in the night mail service from Helsingfors 
to western European points by way of Stockholm and Copenhagen 
from May I to September 30. Northern mail was delivered at 
London and Paris early on the first morning after posting. Ameri
can engines were introduced on one of the routes. 

The company completed ro years of operations on November 
r, 1933. In that time its planes have flown 1,162,018 miles and car
ried 42,000 passengers, 283,644 pounds of mail and 744,802 pounds 
of express and baggage. In the first ro months of 1933 the Finnish 
planes flew 128,oo8 miles and carried 3,750 passengers, 27,558 
pounds of mail and 59,321 pounds of express. 

France 

A general "stock-taking" in French aeronautics during 1933 in
cluded controversies about 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 1928, 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 War and 
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Navy in a 1\Iinistry of Defense. By a broad reorganization of the 
Air Ministry, effected by a series of decrees in 1933, there \Yas a 
move toward the consolidation of public aeronautic functions. Tech
nical services and the Xational ~Ieteorological 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 bureau. 

A law regulating the status of commercial air transportation be
came effective on June I 5, I933· 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 20o,ooo,ooo francs 
($;.84o,ooo) a year and contracts providing for subsidies may not 
be made for longer than Is-year periods. They are subject to 
change at five-year intervals and to renewal for not more than 
I 5 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 l'vlinistry. The by-laws of 
such comi)anies must have Air :Ministry approval and the Govern
ment must be in possession of at least 25 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, I933, 
provided that the new company would be formed and all the old 
ones liquidated on or before September I, I933· The Government 
would subsidize the new company for a period of IS years from 
June I, I933· 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.soo,ooo francs, that it should not exceed r so,ooo,ooo francs 
for the year 1934 and that the maximum shall be reduced by 
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5,ooo,ooo francs for each of the next three years. Beginning with 
the year 1936 the company will reimburse the Government one-half 
of the increase of commercial r eceipts 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 A ir Ministry and the company 
are as follows: (Note that exact conversions have been made from 
kilometers to miles and from francs to dollars-the latter being at 
the rate of I franc to 3.92 cents which is the par rate and \•\ hich 
was the average rate of exchange in November, 1933, as measured 
by the gold dollar. The November 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, r6o, or, if meas ured by paper dollars , $9,705,-
960.) 

Se1'vice · Subsidy 
P e·r 1•nile P er yea·r 

flown 
( ceiz.ts) ( dolla1'SJ 

A Toulouse-Barcelona-Alicante-Malaga-
Tangier-Rabat-Casablanca. I, L46 miles. 

Round trip a day; 836,580 miles a year 69.39 
A (a) Marseille-Barcelona. (Subsidy allowed only 

for Marseille-Perpignan section-! 7I miles.) 
Round trip a clay; 124,830 mil es a yea·r. 69.39 

B Casablanca-Agaclir-Cap J uby-Villa Cisneros-
Port Etienne-St. Louis-Dakar-Natal-Recife
Maceio-Bahia-Caravelles-Victoria-Rio de 
J aneiro-Santos-Florianopolis-Porto Alegre
Pelotas-Montevideo-Buenos A ires-Menclosa
Santiago. 5,406 miles, excluding 2,071 
miles between Dakar and N atal-coverecl 
by steamer. 

Round trip a week; 562,224 miles a year. (Pius 
I04 voyages-2I5,384 miles by steamers.) 

Casablanca-Dakar ( 184,184 miles; $162,671) 88.32 
Natal-Santiago (378,040 miles; $691,813) 183.00 
Dakar-Natal (by steamer) $5,880 per voyage. 
Total subsidy for entire service (discrepancy 

86,240 

is unaccountable) I ,485,680 
C Marseille-Algiers. 499 miles 75.70 274,400 

Round trip a clay; 364,270 miles a year. 
D Paris-Strasbourg-Prague-Vienna-Budapest-

Belgrade-Bucharest. I ,395 miles. 
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Round trip a day (except Sunday) Paris-Vienna 
Round trip a day (except Sunday) 1hrch to 
to September incl.; three round trips a 
week Oct.-Feh. Vienna-Bucharest; 
755,450 miles a year. 88.32 

E Prague-\Varsaw. 329 miles. 
Three round trips a week ; 

98,700 miles a year. 66.24 
F Bucharest-Istanbul. 321 miles 

Three round trips a week from l\Iay to 
August. inclusive; 32.100 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-Saloniki. I 55 miles 

Three round trips a week from l\Iay to 
August, inclusive; I 5,500 miles a year. 94.63 

H Paris-Basel. 256 miles. 
Three round trips a week from May to 

October, inclusive; 38,..j.OO miles a year. 66.24 
I Paris-Brussels-:\ntwerp-l~otterdam-

Amsterdam. 286 miles 
Round trip a day; 208.780 miles a year. 63.08 

J Paris-Cologne-Berlin. 5_:;2 miles. 
Three round trips a week; 165.6oo miles 

203 

/0,56o 

I..j.I. 120 

a year. 63.08 113,68o 
K Paris-Sarbruck-Frankfort-Leipzig-

Derlin. 628 miles. 
Three round trips a week from l\'lay to 

September, inclusive; ;8,500 miles a year. 63.08 54,880 
L Brussels-Essen-Hamlmrg-Copenhagen-Malmo. 

so6 miles. 
Three round trips a week from May to 

September, inclusive; 63,250 miles a year. 63.08 43,120 
M Marseille-Bastia-N aples-Corfu-Athens-

Castelrosso-Beirout- (automobile service 
to Damascus-6o miles) Damascus-Bagdad
Basra-Bus hire-Lingeh-J ask-Gwadar 
Karachi-Jodhpur-Allahabad-Calcutta
Akyab-Rangoon-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 clay (one on S unda) ) 
October to April , inclusive; three round 
trips a clay (one on Sunday) lVIay to 
September, inclusive; 375 ,504 mil es a year. 47-3I - 39,120 

0 Paris-Lyons-Marseill e. 454 miles. 
Round trip a day; 331 ,420 miles a year. 50-47 180,320 

0 (a) Lyons-Cannes. 217 miles. 
Round trip a clay; I 58,410 mil es a year. 50-47 78-400 

0 (b) Lyons-Geneva. 70 miles . 
Round trip a clay ; 51 ,100 miles a year. 50-47 23,5-0 

P Marseille-Ajaccio-Tuni s. 621 miles . 
Round trip a day; 453 ,330 miles a year. 94.63 427,280 

The total length of these routes is 21 ,o86 mil es. The checlules 
call for 5,538,842 miles to be fl own in a year and fo r steamers to 
operate over 215 ,384 miles and automobiles 6,240 miles . The aver
age subsidy payment is 98.52 cents a mile fl own ( thi s exclude the 
subsidy for ocean vessel service but includes the automobile service) 
with the franc converted at par or I franc equal to 3.92 cents. It 
is $r.5758 with the franc converted at 6.27 cents-the average ex
change rate for paper dollars in N ovember, 1933. 

The amalgamation was effected between June and A ugust. Thus, 
in accordance with the agreement between the companies, A ir Union, 
Air Orient, International Air Navigation Company and General 
Air Transport Company and the Air M inistry, Air France is the 
present operator of French commercial air services. The company 
has a capital of 12o,ooo,ooo francs, $4,704,000, divided into 240,00.0 
shares of 500 francs, $19.60 each, representing the contributions of 
the four companies. The Government receives 8o,ooo shares. The 
Aeropostale company could not take part in the change because it 
is in process of liquidation. Its faciliti es 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 influence in commercial transportation and that the 
subsidy payments required will be considerably less, while the 
lines will be more directly under Government control. The capital
ization is less than before and equitable adjustments offer difficult 
problems. The Aeropostale company had outstanding capital, in
cluding bonds, greater than that of the Air France. Its current 
assets, including claims against the Government, have been repre
sented as worth 12o,ooo,ooo francs. The cash subsidy is reduced 
nearly one-fourth-from 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 rso.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 l\Iadagascar. This \Vill 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 I933 there were I I2 army, I8 navy and 34 
colonial squadrons, as compared to a total of I44 two years ago. 
In I 933 the number of acth·e planes was I ,850 compared with I ,500 
in 193I : the total number of military aircraft was about 4.500 which 
was 183 smaller than the number reported in I931. 1\Iilitary air 
personnel is given at some 33.000 of which more than 10 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.ooo engines a year. 1VIost of the production is 
after French 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 made 
in 1933. :\n order, late in 1933, calls for an air mail plane with a 
ti9o horsepower engine and a high speed of 248 miles an hour. and 
a minimum cruising radius of 621 miles with a useful load of I,IOO 
pounds. Every effort is made to produce aircraft \vhich 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 1930 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 
consolidatii1g 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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ianding fields. Lighted ainvays number six and measure r .68o 
miles. They extend from Paris to the English Channel; Paris to 
the Belgian frontier on the route to Drusscls; Paris-Strasbourg on 
the route to Prague; Paris-1\'Iarseille; Paris-Bordeaux: and Bordeaux
Marseille. The lights are unevenly spaced at considerable distances 
with powerful lights placed \Vhere they can be mounted on high 
points. The lights are turned on only when required. 

The number of civil aircraft registered in France has reached 
some r,6oo but the current register, started in 1928, is a "running"' 
one and some aircraft have heen withdrawn from use, leaving a 
smaller actual number. Ahout 750 planes were reported pri
vately owned in October, 1933. and 220 planes were in scheduled 
air services at one time during the year. The many flying clubs 
and schools remain active and the number of civilian pilots is growing 
steadily. The number of pilots' licenses issued during the last four 
years is 1.475 and the number of students, not including members 
of clubs, was I 57 on J unc 30. 1933· 

By a decree dated in September there are two kinds of private 
pilot licenses. A license of the first ::ategory does not allow the 
holder to carry passengers. To qualify ·for a license of the second 
category. which permits passengers, one must have a record of 
I ,864 miles of flying with at least eight landings on as many eli f
ferent airports, no two of which are less than I 2 miles apart. One
third of this flying may he replaced by 20 hours of solo flight. Two 
flights of at least 310 miles with only one stop must be made, and 
on separate days. 

Germany 

During 1933 there was considerable reorganization and concen
tration of control of aviation in the Gennan Government. An Air 
Ministry was formed. The manufacturing industry prospered. 
Commercial air transportation made progress. Private, club and 
other activities increased. 

Aeronautics, once a branch of the Ministry of Communications, 
is now under the Air Ministry headed by Captain Hermann Goering 
with Erhard Milch as Undersecretary of State for Aviation. The 
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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The a1r transport and air law bureau is divided into eight div
i ions : international Ia'' and international air agreements; German 
a ir Ia\·\ , customs, passport, international trade, airports, air traf
fic and general a.i r transportation; airship traffic and operations; the 
League o·t N ations and air disarmament; scheduled air transporta
tion ; a ir tra.ffic stat istics; publici ty; and flight safety matters. The 
techn ical bu reau is eli' idee! into three divisions. The first handles 

GERMANY'S FOUR-ENGIN ED TRANSPORT 

The Junkers G-38 introduced in air line service during 1933 . 

research and inventions, technical and scientific matters and exhibi
tions. The second is concerned \~rith improvements of land planes 
and of engines and the third with improvement of seaplanes, pro
pellers and instruments. Air defense matters, handled by the fifth 
bureau, include the training of the people in means of defense against 
possible danger from hostile airct:aft. 

The air police, radio and weather services and some others 
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formerly under control of the several States haYc been brought 
under the Air l\Tinistry by a recent decree. 

The several aeronautic associations and clubs arc more central
ized. notably by the formation of the German Air Sport Associa
tion in March 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 $1o,ooo,ooo for the last several 
years; indications are the amount is larger by about 75 per cent. 
Half of the appropriations 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-Koenigsberg-Moscow and Leningrad serv
ices. Departure from Derlin 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 services. The summer schedules for 1933 included 53 
lines, I 5 of which extended beyond the borders and were operated 
largely 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 Ju-52 planes arc 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 1933. 

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. Flying 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 i\Iay 1 to August 3 I, 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 s6.583, zs.6 per 
cent. caused partly by fare reductions. Measured by passenger
miles the traffic increased 34.1 per cent to I0,153,017. Baggage 
increased from 90.7 to 94·3 metric tons, and freight traffic increased 
124 per cent to 459·7 metric tons. The letter air mail volume in
creased but that of newspapers decreased. The N 0\·ember 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 
sen·ices are: Berlin-Hannover-Cologne-London; Cologne-Brussels
Paris: Cologne-Frankfurt/~Iain: Cologne-Hannover-Malmo-Copen
hagen: i\'lunich-Huernberg/Fuerth: Berlin-Vienna-Budapest-Bel
grade-Sofia-Saloniki-Athens and Frankfurt/Main-Stuttgart. 

The Deutsche Luft Hansa owned and operated 152 planes during 

1933· 
It placed equipment orders worth two and one-half million dol-

lars during the summer of 1933. with supplemental orders later. An 
order for 12 tri-engined Junkers Ju 52/3m planes was reported to 
have been filled and a; similar order was to be filled in 1934. This 
plane is expected to cruise at 153 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 transport efforts in Asia. in connection with At
lantic steamers and across the south Atlantic were continued during 
the year. Experimental flights via Spain, the Azores, Bathurst. 
\Vest Africa and the S. S. \Vestphalen 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 parachute. and many other manufacturers of parts, instru
ments and supplies. The reorganization of the ] unkers 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 500,000 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-vVright, 
Pratt & vVhitney, vVaco and other American aircraft products arc 
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 of 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 empire. The 
Royal Air Force has more than 2.ooo 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. England 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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1 -et estimates for aeronautics for the public budget for the year 
ending M arch 31 , 1934, amount to £r7,426,ooo ($73,501 ,I25) in
cluding £663,000 ($2 796 468) fo r ci vil aeronautics. Of the latter 
am ount £ r46,ooo ($6r s,8 r3) is recoverable from .British Govern
ments in . frica on account of the Imperial Air'Nays service from 
London to Johannesburg . The net total is thus $2, 18o,6ss which 
is an increase of ii7,000 ($71,703) over the preceding year. Addi
tional sums are used fo r the benefit of ci' il aeronautics in common 

THE GOOD SHIP "HERACLES" 

Passengers boa rding one of the Imperial Airways cross-channel planes at 
Croydon, London s airport. 

with other branches. The amount allotted to subsidies for air serv
ices is £548,ooo ($2,311,409) and to flying clubs fzo,ooo ($84,358). 

Appropriations for new aircraft for the current fiscal year amount 
to £2,084,000 ($8,790,104) and since this is a larger sum than was 
devoted to this item last year when 13 squadrons were reequipped, it 
is believed that at least that number were to be reequipped during 
the current year. Other amounts have been voted to cover engines, 
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spare parts and replacements. The 27 manufacturers of aircraft, 
nine engine companies and accesso ry firms thus have a large domes
tic market, and they have received substantial orders. Export busi
ness is reported to have been good. 

In I932 the British aircraft exports were valued at $6,140,243. 
The manufacturing industry is said to be in good condition and 
paying profits. 

The principal British air lines are those of Imperial Airwa) s 
which operate the London-Paris; London-Paris-Basel-Zurich; Lon
don-Brussels-Cologne; London to India and London to South frica 
services. The South African line may be extended by a coastal 
service from Durban to JVIombasa. The Indian service was ex
tended hom Karachi to Calcutta in July, to Rangoon on October I 

and to Singapore late in December. The scheduled time between 
London and Singapore is IO clays . 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 I932 the company'·::; planes flew I ,765',770 miles and 
carried 45,148 passengers, 3II,525 pounds of mail and 1,312,740 
pounds of express and baggage. The I933 traffic was much greater 
but final figures are not available. Tli.P. company has 40 planes and 
employs 50 pilots and I ,300 other personnel. 

The number of "A" pilots at the beginning of 1933 was 2,397; 
"B" pilots, 369. There were 98I 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 and I7 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 usmg four Junkers 
planes, in 1933 operated its Athens-Saloniki and Athens-} an nina 
lines, 460 miles. The country is served by Italian, British, Dutch, 
French, Yugoslav, German and Polish air lines. 

There are few domestic civil aeronautic activities other than the 
development of airports. There are four airports for land planes, 
at Athens, Larissa, Jannina and Agrinion, seven for seaplanes, at 
Athens, N ea 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 atrways 
and the limited lighting facilities at the airports are only for emer
gency usc. The single airplane factory. at Phaleron, is employed in 
repair work for military planes of which there are about r8o 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 ~ational .-\viation Company using one 
single and four multi-engined planes, expanded operations so that 
its services now are: Guatemala-Quezaltenango-Guatemala, daily; 
Guatemala -1\Iazatenango-Retalhuleu-Coatepeque-Guatemala, daily ; 
Guatemala-Rabinal-Cobim-Salama-Guatemala. three times a week; 
Guatemala-Flares. weekly and Guatemala-Puerto Barrios, weekly. 
A contract was signed between the ~ ational Government and the 
Empresa Servicios de Guatemala. Inc. and it was e...-..;:pected this line 
would be started late in the year. Guatemala City is served by the 
Pan American Airways System between Brmvnsville and Panama. 
Puerto Barrios is on that company's route between :\Iiami and 
Panama, the junction point being at San Salvador. The company 
in 1933 introduced a local service between Guatemala City and Tela, 
Honduras, via Flores 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 1,200 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, Jeremie 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 first-class airports at San Lorenzo and Tela; 51 others 
are in regular use and 12 more are under construction. Three 



2!4 AIRCRAFT YEAR BOOK 

military planes have been purchased for the station at Tegt~cigalpa. 
One plane is used by a business organization. One plane ts 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 Americanos 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 .l'vlorgan Airlilles nm 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 Tegucigalpa and 
San Lorenzo. San Lorenzo is a stopping point of the Pan 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 acttvtty is that of the Hungarian Air 
Transportation Company which uses I 5 planes, ten pilots, five pilot 
mechanics and five radio operators. Its routes are between Budapest 
and Vienna, Budapest and Belgrade, Dudapest and Pees and Kapos
var and .Budapest to Venice via Klagen furt. 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 
Co~pany. T?e~e are I5 privately owned airplanes, I I by the Sport 
Flymg Assoctatwn of the Joseph Technical College at Budapest 
"":"here s?me 70 new pilots are trained annually. The only customs 
atrp?rt ts that at Budapest known as Matyasfold. There are eight 
landmg fields. The Active Hungarian Aerial Association is inter
est~ng .the ~~ople ii?- aeronautics. The country is not permitted to 
mamtam mllttary atr forces. 
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Iraq 

Bagdad's new airport was opened by the late King Feisal on 
April 5, 1933. 

The Government has shown much interest in aeronautics. Eight 
new British planes in 1933 brought the military air strength to 22 

planes. A local company was organized to operate taxi and eventu
ally regular services in Iraq and to nearby countries. The Deutsche 
Luft Hansa was granted permission to operate scheduled services 
but the company failed to obtain favorable action in Persia and no 
definite plans have been announced. Bagdad is sen·ed by the planes 
of the Royal Dutch :\ir Lines, ,\ir France and Imperial .·\irways. 
all of which have weekly services connecting the city and points 
Fa~t with Europe. 

India 

The outstanding av1at10n event in India during 1933 was the 
successful flight over Mount Everest, the highest known point on 
earth, nearly seven miles above sea level. The principal civil air 
activities are those of the ten flying clubs under the guiding influ
ence of the Aero Club of India and Burma. Ltd. The moving 
force toward the development of aeronautics flO\vs from these clubs 
with some 2.000 members. about 40 planes and valuable landing 
ground facilities. Public funds are devoted to these clubs and the 
improvement of ground facilities. There are about 400 civil pilots 
and 100 civil planes, one-third of them privately-owned. 

The weekly Karachi-Ahmedabad-Bombay-Bellary-Madras air 
mail service, operated by Tata Sons, is to be extended to Colombo, 
Ceylon, in 1934. The Karachi-Delhi weekly service. first operated 
by the Indian State Airways in cooperation with Imperial Airways 
and later by the Delhi Flying Club. was suspended when a new 
service was extended from Karachi across India. The Indian Na
tional Airways started a daily service from Calcutta to Dacca and 
a twice-a-week service from Calcutta to Rangoon. This company 
is affiliated with the Indian Transcontinental Airways. Ltd. which 
was formed to operate the section of imperial air services between 
Karachi and Singapore. The capital was subscribed 51 per cent 
by Imperial Airways, 25 per cent by the Indian National Airways 
(which is to develop feeder services in India), and 24 per cent by 
the Government of India. A majority of the board of directors will 
be Indians and part of the operating personnel will be Indians, some 
of whom are in training. The Indian Government will not grant 
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a subsidy for the Indian secti on ; it will come from the Briti sh Gov
ernment and amount to £4o,ooo ($r86, s88) fo r each of the fir t 
two years, £3o,ooo ($139,941) for each o f the ne..'\: t two years and 
i2o,ooo ($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 .B riti sh plane , 
was extended from Karachi to Calcutta via J odhpur, Delhi, Cawn
pore, Allahabad in July, r933, to R.angoon via kyab Sandoway 
and Bassein in October and to ' ino·apore in Decemb r. 

The Dutch Airlines and the Air France (formerly A ir Orient) 
line continue their weekly fli ghts acros: India to the Far East. 

Irish Free State 

A Cork-Dublin-Belfast- Glasgow- !J:anchester 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 maintained, particularly in those centers 
which would benefit most directly. 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 clone 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 ]\1inister 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 maximum use before 
retirement was set at 2,000 hours. The limit for land planes was 
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f1xed at 3,500 hours; and fo r c:eaplaoes 3,500 hours if of metal con
truction, and I ,500 hour if other than all-metal construction. In 

e.'ceptional cases and after r igid insr ection these max ima may be 
increased by ten per cent. 

nother GO\ ernment rule is that where possible, all equipment 
fo r milita1y units, commercial ai r er vices and subsidized clubs and 
chool. mu t be of domestic de-ian and manufacture. The Avio 

I inee is using \ A. ri uht v\ hirlwind 330 horsepower engines in tri
m to red transport planes on their route over the \Ips. 

There are 14 manufacturer of aircraft. Four others build en
(Y ine alone. Importation of aeronautical equipment has been re
luced to a small quantity while export ba\ e reached considerable 

proporti ons. 
Seven air line maintain cheduJ between points in Italy, her 

coloni es and nearby countrie Italian line e.'"Ctend northward to 
\ ienna and Berlin· ea tward to I tanbul Rhodes and A lexandria, 
Egypt ; southward to Tripoli, irte, Benga i and Tobruk ; and west
ward to lg iers, Cartagena, Barcelona and Marseille. The total 
length of Italian lines was near!) II ,ooo miles in 1933. The fl ying per
sonnel number 102 pilots, 49 mechanics and 4- radio operators. 
There are no night schedule or lighted airways . 

. ome military airports are equipped for night operations. There 
a re 14 customs airports in Italy and five in the colonies, for land 
planes; and I4 and four respective!) for seaplanes . There are I I 

other civil airports in Ital) and one in a colony for land planes and 
six in Italy for seaplanes. There are also seven designated points, 
without facilities, for seaplanes to land. Landings at other than 
these airports and places, except in emergency are prohibited. A 
new airport at Milan soon will replace the present small field. 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, the surface is largely mountainous and paddy field rice is 
grown on much of the level 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 roo planes, in addition to other equipment, have been pre
sented to the Government by societies and individuals. There is 
much interest in adequate air defense for all cities. Most air ac
tivities are of a m'ilitary or naval character. Practically all civil 
aviation is in connection with air transportation and flying schools 
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and 1s controlled by the Aeronautics Bureau, Department of Com
munications. Ground facilities are largely military. The military 
and naval air forces have gained rapidly in numerical strength in 
recent years. The Japanese are trying to build all their own equip
ment. 

There arc about 400 civilian airplane pilots and about 17,000 
officers and men were in the naval and military air forces in 1933. 
In 1933, Japan had in her military and naval service about 1.500 
combat planes, 750 on active status. the others in reserve. 

Airway beacons are installed on the Tokyo-Fukuoka route, 3r 1 

miles. Ten aviation radio stations and five aviation meteorological 
stations are listed. 

There arc nine commercial manufacturers of airplanes, engines, 
parts and accessories. Two other companies build airships and bal
loons. Normal annual capacity is estimated at I ,;oo planes, with 
maximum capacity twice that number. J\fost of the planes and en
gines are of foreign design. a few are of local design. Some are 
altered foreign types. On January I, 1934, the Japanese aircraft 
factories were operating with two labor shifts, the production be
ing largely military equipment. 

The Japan Air Transport Company carries passengers, mail and 
express between Tokyo and Dairen via Osaka, Fukuoka, Urusan 
and Heijo, I,289 miles. Between Tokyo and Osaka, 264 miles, 
flights are made twice a day, and the rest of the route is covered 
once daily. The company started a nightly Tokyo-Osaka mail 
and express service in November, I933· There is also a three
times-a-week Tokyo-Shimazu schedule via Shimada, I6r miles. The 
Japan Air Transport Research Studio maintains a daily Osaka
Matsuyama schedule, r8o miles. The Asahi Periodical Navigation 
Company 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 I,2I9,59I miles and carried 
II,4I5 passengers, 2I5,707 pounds of mail and I43,oo6 pounds of 
express. The Japanese arc using a large number of Wright \iVhirl
wind engines in their transport planes. Their latest high speed 
transport is also an American product, a General Aviation low wing 
monoplane with the latest Series F Wright 700 horsepower Cyclone 
engine. They also have a number of Pratt and Whitney ·wasp
powered Vought Corsairs, several Waco planes and Kellett auto
giros. 

The Ministry of Communications is reported to have a ten-year 
plan for extending air transport. Cash subsidies to air transporta-
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HA\V:\IIAN AIR TRANSPORT 

The Inter-Island Airways Wasp-powered Sikorsky O\ er Windward, Molokai. 

tion for the year ending March, 1934, amount to 2, I ro,ooo yen, 
$648,6!4. 

From Dairen northward in 1anchuria there are 2,8oo miles of 
Japanese military air routes i:n operation, nine routes in all, usmg 
40 planes. 

Latvia 

Latvian aeronautics is limited largely to the military air force 
which has about 6o planes of several European types, most of which 
are old. Riga is served by the German-Russian Air Transportation 
Company and the Polish Air Transportation Company. Swedish 
and Russian interests are planning to establish a line from Stock
holm to Moscow 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 at·e about 75 military 
planes. The only commercial flying is done by the German-Russian 
Air Transportation Company which serves Kaunas. \Vhen the 
company's concession was extended another year from \I ay I. I 933· 
the Government agreed to erect a meteorological station at the 
Kaunas airport. · 

The Lithuanian Aero Club has J4.ooo members and is doing 
a gt·eat 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 tumecl out its third class in I933; 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 3I 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 usecl in commercial service. Payments 
are made for the carriage of mail and increasing attention is given 
to ground facilities. There are about I 50 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 being 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, Parra!, Torreon, Durango and Leon, and from 
Nogales to Mexico City via Hermosillo, C. Obregon, Navajoa, Los 
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1\Iochis. Culiacan. l\Iazatlan. 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 sen·ice between Guadelajara and 
Puerto Vallarta via Ayutla and ~[asciate. 155 miles. Other short 
line services arc 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 im·itcd to visit ).le..-..;:ico and the formal
ities have been so simplifi.ed that one may go to a 1\Iexican consulate 
and arrange a trip without difficulty. The customs airports in Mexico 
are: Matamoros. Tamaulipas; X uevo Laredo, Tamaulipas; Piedras 
Negras, Clahuila; Ciudad Juarez, Chihuahua; Xogales, Sonora; 
:Mexicali, Baja California; Tijuana . .Baja California; San Miguel de 
Cozumel. Campeche; Progreso, Yucatan and Mariscal on the 
Guatemalan border. 

Netherland India 

The H.oyal Dutch .\irlines 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 .-\lor Star, via l\Iedan. The length of 
all routes is I ,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 7oo.ooo florins. $419,16o. 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 engmes. 

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 service in the world. ThaLis be
tween the Nether lands and Nether land India, some g,ooo miles. 
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This 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 corrcspomlents in the mother coun
try and her colonies. l{ccent discussion has involved the carriage of 
mails alone over the long route hy faster planes in three and one-half 
days. Another project contemplates Zeppelin service over the same 
route. 

On January 1. 1934. the K. L. :'vL had in sen· icc 3-l- transports. 
many powered with American engines. vVright Cyclones and Pratt 
and Vvhitney Hornets powered several of the Fokker VIII twin
motored transports. Pratt and \Vhitncy \Vasps powered eight Fok
ker XI f tri-engincd ships, and six XVIII tri-engined planes carried 
\Vright \Vhirlwinds. 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 XXU with four American engines in the wings. 
to scat 2 I passengers in European service or ten in reclining chairs 
on the East Indian route. K. L. 1\I. employs 34 pilots, 20 radio 
operators and 527 other personnel. 

Four manufacturers build airplanes. They turned out about 
S5 in 1933. Imports of instruments and parts from the United 
States are increasing. 

The K.L.M. in 1933 started two new lines. one from Amsterdam 
to Berlin via Hannover and the other from Amsterdam to Groningcn. 
The company's traf-fic for the first eight months of 1933 showed 
large increases over that of 1932. The planes during the eight 
months flew I ,615,000 miles, including the service to East India, 
and carried 28.880 passengers ( 538 in East Indian service), 230,850 
pounds of mail ( 20.850 in Indian service), and 2,012,8oo pounds 
of express ( 62,800 in Indian service). 

New Zealand 

New Zealand's ten flying clubs, all receiving aiel from the Gov
ernment, flew their planes privately 253,160 miles during the twelve 
months ending October 1933. About J42,000 miles were flown in 
aerial service operations. There are 30 licensed airports for use 
by club and private planes. During the last year 113 private pilots' 
licenses were issued, making a present total of 274. There are 68 
civil aircraft of which six are used by the four commercial oper
ators. Sixteen are privately owned. All aviation is controlled by 
the Defense Department which has 12 military planes. 
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~ew Zealand will grant £s.ooo. $24,333. a year subsidy for the 
London-.-\ustralia air line to be in operation in 1934. Although 
mail must be carried between Kew Zealand and Australia by water 
the saving in time between Xew 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, \Veiling
ton. and Christchurch. 900 miles. in an elapsed time of eight hours. 
Another schedule twice a week would be from Auckland to .N elsbn 
on the east coast, via Hamilton. Rotorua. Gisborne, K a pier and 
\Vellington. Four planes would be used. 

Norway 

Korway's military and naval air forces carry on practically all 
aeronautic actiYities with 40 naval, 75 military aircraft and about 
40 training and other planes. The ~orwegian Air Transportation 
Company, with the Deutsche Luft Hansa 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 X ational Government. 

Nicaragua 

The Central American Air Transportation 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 
::\Ticaragua to operate scheduled sen-ices between ·Managua and other 
cities 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. The Lineas Aereas 
Nacionales Empresa Venditti ("Lanev") operates between Managua. 
Corinto, Dluefields, Jinotega, Esteli, Ocotal and other points. Man-
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agua is efficiently served by the Pan :\mcrican .\irways System. 
There is a scarcity of surface facilities in ~icaragua and the 

Government favors any responsible project for air transport. Oper
ators arc favored with a number of landing fields developed by 
the United States 1\tlarinc Corps although there is difficulty in keep
ing them free from plant life. 

Panama 

Panama is an important ''cross-roads" for aircraft as well as 
ocean vessels. The schedules on three routes to the United States, 
across the northern part of South America, and down the west coast 
of South America on the l'an American Airways System and the 
Pan American-Grace Airways, and the Uraha, J\Iedellin 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 Panama Canal, is provided, hy the Isthmian 
Airways, Inc., with three flights each way a day, using eight-pas
senger seaplanes. The Aerovias N acionales was organized in 1933 
and a twice-a-week schedule started betwe~n Panama City and 
David for passengers, mail and express. There are 12 civil planes 
in Panama, including a light training plane owned hy the Panama 
Aero Club. A numher of the club's members are pilots. 

The Isthmian Airways uses the harbors at .Balboa and the Folks 
River at Cristobal. Paitilla Point, in the suburbs of Panama City, is 
used by Pan American Airways planes. Military facilities arc used 
by civil planes at several points. The hilly terrain and rapid growth 
of tropical vegetation provide problems in maintaining adequate 
landing fields. 

Paraguay 

In 1933 the Government of Paraguay recognized the great need 
for an air line connecting Asuncion, the capital, with Buenos Aires. 
Military planes have been purchased, and the air force is undergoing 
active training. 

Persia 

The several local 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 
the services at the end of 1933. The British Imperial Airways 
changed its Indian route to the southern side of the Persian 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 .--\meri
can engines and metal propellers were bought for military planes. 

Peru 

During 1933 the Peruvian Government bought a number of 
Curtiss-\V right military airplanes powered with the \\'right Cyclone 
engine. Commercial planes were taken over for military duty and 
the sen·ice of the Faucett .-\viation Company was disrupted. It 
resumed on July I. I933· The company's planes carried 8I 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 bv law to continue its scheduled services for 
ten years from June 4. I933· The Pan American-Grace Airways 
was awarded a concession to operate its schedules for ten years, be
ginning l\Iarch 28, 1933. 

Philippine Islands 
• 

Aviation received impetus in I933 by the Government'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 1Ianila and Shanghai. 

The public program. as planned. provides I,262,568 pesetas, 
$63 I ,284. during the next three years for the development of the 
Constabulary unit, I2 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 Iloilo--:\'egros 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 Dacolod. 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 
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of 1933 the Philippine lines flew 1 ~o,687 miles and carried 10,948 
passengers. 

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 offe1·ed by the 
Philippine School of Aviation and the Philippine .Military Academy 
at ::d anila. There is no manufacturing. :\ dozen planes are regis
tercel. two privately owned. 

The two airports owned hy the Govemment at Uaguio and Cehu, 
nine privately owned airports. and ten military and naval fields 
which arc open to civil planes, encourage all forms of flying. 

Poland 

Geographical and political factors add to the importance of 
Poland in aviation. Between Germany on the west, H.ussi~·- on the 
cast. the Baltic countries to the north and several eastern l·~uropean 
countries to the south, and with level terrain, Poland is a natural 
and strategically important flying center. A military air force. said 
to he made up of 9,200 offi.cers and men with 1.300 pilots and 1 ,ooo 
modern planes, makes the nation a power to be considered in any 
future war. 

Interest centers in military aviation and all aeronautical activ
ities are centered in the air force. There arc one Government and 
three commercial manufacturers of aircraft and three aircraft en
gine plants. Many planes are built to foreign design under license 
but prize-winning planes of Polish design have been produced. The 
1932 European Air Challenge competition for light planes was won 
hy a Polish plane built at the shops of the vVarsaw Polytechnic 
School of Engineering. Ninety engines of the British Bristol 
Jupiter type were to be built during the year by the Skoda vVorks 
at Warsaw. Two 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 
accessories are imported, but the national policy favors domestic 
production. Poland sold planes to Rumania in 1933. 

The Glider Construction vVorks at Warsaw and the Aero-Asso
ciation of students of the Lwow Polytechnic Institute build gliders 
of which there were 77 in Poland in 1933. There were more than 
300 glider pilots. 

There are more than 200 licensed civil pilots in Poland. Of 
the 129 civil planes, early in the year, so belonged to the flying 
clubs. The academic clubs at Krakow, Lwow, Poznan, \Varsaw 
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and \ ilno are associated with the Flying Club of the Republic of 
Poland . The National ir D efense League with se\ eral hundred 
thou and member maintains a civil pilots· chool at Radom. The 

s ciation of Poli h F lyer in Poznan and the Lublin A' iation Club 
are active. There are thr e techn ical re earch institutes . The 
' · ·e ri ta ' B ureau ha technical control of ci\ il aircraft ; and the 

ociati on of Poli h Aeronautical I ndustries operates from \11/ar
aw. 

There are - 5 1 ublic and four p rivate a.irports. Six rnilitary 
a irports a re clo eel t civil plan - 1.1 a irports are lighted and 
fu ll · equi pped . Radio tati n of th M ini tr of omm unications 
operate a t the principal aiq rt . Dir ction finding equipment is 
planned fo r the '\ a r aw Katowice, K rakov Lwow, Poznan, 
T rum and i\ ilno airport . The meteorological service i prO\ ided 
by the O\ ernm ent In ti tute of l\Jet rolog) and Hydrography, con
trolled by the 1\II ini t r) of ommunjcation in cooperation with the 
chie f milita r) meteorological tation. There are 38 fi rst-class 
synoptic tat ion , 42 econd-clas meteorological and 72 obsen a
ti on . tat ions. T he \1 ·arsaw-Danzig, \Varsaw-Poznan, and \i\iarsaw
Lwow route. , over sao mile . are li ·hted at inter\ als of 35 miles. 

Schedules are maintained b) the I oli sh \ ir Tran portation Com
pany \·\ hi ch is publ icly owned and manacred. T he routes connect
ing \1\ arsaw with other Polish citie and with V ienna, Danzig Riga 
and T a llinn and Bucharest, ofi a and aJoniki measure more than 
3.000 mil es in length com1 a re I with 2 .300 mil es las t year . Thirty 
planes are used, including several tri-engined, ten-passenger trans
ports powered with \ i\ right \1\ hirlwind engines . 

Portugal 

The Aero Club has trained I- ci\ il pi lots. 
The Portuguese army air service has 90 planes and the navy air 

service 24. Imports fo r the military services numbered r8 planes 
in r932 and r9 in r933, includjng five F leet !\ [odel ro seaplanes for 
the Navy. Twelve planes were built in r932 and I7 in I933 at 
the military airplane factory near Lisbon. These planes were of 
French and Briti sh design. Engine production after British de
signs numbered 25 in I932 and I7 in I933· 

Rumania 

Practically all aeronautics in Rumania is military in character, 
and control of civil activities has reverted to the military authorities. 
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There are about I so military planes in active service. The people 
f eel the need of sufficient a ir power to defend th e country on short 
notice. The military planes actually available total about 500. 

There are approximately soo pilots, about one-third of ·them civ
ilians. 

The Royal Rumanian A ir Club has most of the outstanding 
personalities in its membership of 6 50. That club and the Ru
manian Association for A ir P ropaganda ass ist flying schools which 
turn out pilots capable of using li o-ht planes. These pilots can go 
to the Government school for further tra ining. 

A ircraft are produced largely in the three local factories. For
eign desig ns are followed in most instances and some equipment is 
purchased abroad, principally in France, Great Britain and Ger
many. 

A governmental organization operates commercial air lines over 
two routes, 700 miles, during the summer months. Four Junkers 
six-passenger planes, one Junkers tri-engined ten-passenger and 
three Avia six-passenger planes are used. The Air France and the 
Polish A ir Transportati on 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 I93I 
to take over the commercial services maintained by the army air 
force since I922. The Government controls a majority of the 
stock. The mail contract with the Government is on the kilogram
kilometer basis, and is equivalent to 20 cents per pound per IOO 

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 I934· For the fiscal year ended March I933 the company 
carried so passengers, 26,25 I 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 maintains weekly serv
ice to the East and to Europe. Air mail time between Siam and 
the United States over a recent seven months period averaged less 
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than -0 day compared \Yith an average of 36 clays for ocean mail. 

Spain 

Control o f all aeronautics is centered in the ' National Govern
ment of pain but partial auton my wa arranged for Cataluna late 
in 1933. The Direction-General of eronautics under control of 
the ouncil of l\llini ter \\a crated earl; in the )ear to assume the 

. functi ons form ed) ex ercised by the Direction-General of Civil 
\ eronautics, the Bureau of 1:ilitar) \.' iation, the Bureau of Naval 

. eronautics and the N ational l\1eteorological ervice. The Supe
rior Council of Aeronautics including the President of the Council 
of 1:ini ters, the Chief of the ·Major Central Staff of the army, the 
Chie f of the !VIa jor Staff of the navy the -ndersecretary of Com
munications, the Director-General of eronautics and a secretary was 
or(J"anized during 1933. Air force plans contemplate a Spanish Air 
Armada, the Air Corps of A rial D efense and the ir Corps for 
Cooperation with the arm) and navy . There v. ill be an air tactical 
school. \. general aeronautic chool to train military, naval and 
civil personnel has been or ened. 

The Spanish Air i\llail Line continued the daily, except Sunday, 
schedules between Barcelona, Madrid, and Seville, 571 miles. Dur
ing the fir st nine months of 1933, in these services, the ten planes 
flew 254,600 miles and carried 3,6oo passengers, 126,544 pounds of 
mail and printed matter 90,0-- pounds of baggage and 33,550 
pounds of express. Traffic was slightly less than for the similar 
period in 1932 when the sen ices were operated on Sundays. 

The L. A .P.E. operating from Central E urope clown the v. est 
coast of A frica is using Ford planes powered with iVright \i'/hirl
wincl engines. 

A weekly schedule between Sevill e, ~rache , Agaclir, Cape J uby, 
and Ganclo, Canary Islands, was started ~n November by the Span
ish Air Mail Line, using three thr~e- engmed planes. Subsidy pay
ments for this line equal $1.40 a mJle. French, German and Italian 
lines link Spain with other countries. 

An airship base at Seville has been authori~ecl by the Ministry 
of Public \iV arks. A mooring mast_, 185 feet htgh, a hydrogen gas 
plant and tanks , pipes and other eqmpment :1ecessary to the handling 
of airships, with an adequate hangar, are bemg established. German 
engineers are employed on construction. These facilities are for 
use at present by German airships operating between Europe and 
South America. 
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The Government has provided about 70 airports most of which 
are open to civil planes. 

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 fixed 
policy. The army shops at Madrid and the naval aircraft plant at 
Barcelona repair all types of flying equipment and build some planes. 
In addition there are three commercial airplane and two engine manu
facturers. These are relatively large companies and their several 
plants are scattered widely. PriYate purchasers of small Spanish
made planes and gliders receive cash subsidy payments from the 
Government. 

Straits Settlements and Malaya 

Aeronautic activities in this section are confined mostly to two 
flying clubs, the l~oyal Air Force which has an important base at 
Singapore, and the weekly services of the British Imperial Air
ways and the l~oyal Dutch Airlines which serve Alar Star and Singa
pore. There are 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 club re
ceives Government aid to the extent of $14,000 annually; the Singa
pore club, distinguished because it uses seaplanes exclusively, re
ceived $34,200 on its formation in 1928 and since then an annual 
sum of $11,400. Its planes may be used in the campaign against 
smuggling following recent highly successful flights for that pur
pose. 

A large airport is under construction at Singapore, 70 acres have 
been reclaimed from a nearby swampy area. The British Imperial 
Airways was to extend its service to Australia in 1934. The Royal 
Dutch Airlines uses the military base at Seletar on the northeast 
coast of the island, 20 miles from Singapore. Radio and other 
facilities are in use. The meteorological service of Malaya provides 
weather data. 

Sweden 

In Sweden during 1933 the Royal Air Force, which is both mili-
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tary and naval, had 200 planes, three-fourths in active service. Its 
training planes are powered with \\'right \Vhirlwind engines. 

The Swedish Air Transportation Company operated its Stock
holm-Abo-Helsingfors 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 l\lahno 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, Stockholin, l\Ialmo, Copen
hagen, Hamburg, Amsterdam, Rotterdam and London and Paris 
from ~lav to September. A new line between Stockholm and the 
summer ;esort at Visby, Gotland. was operated by the company in 
July and August. and it was planned to extend it to Riga, there to 
connect with a Russian line from l\Ioscow. A 21-passenger plane 
for delivery to the Swedish company early in 193-+ was to be pow
ered with four American engines. A high speed :-\merican mail 
plane was to be delivered to the company early in 193-+· Sweden 
has five airplane and engine factories. One is \Vorking 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 I ,200 
members and the Royal Aero Club of S\veclen with 6oo members 
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 
from Gothenburg. The program of providing emergency landing 
fields between Stockholm and ;\lalmo and between J\falmo, Gothen
burg and Oslo, Norway, was advanced and tests with lighting 
equipment for these routes were made in 1933· 

Switzerland 

Scheduled air traffic in_ S_witzerland showed _further development 
in I933· There were 85 civil planes and 220 p1lots. There are six 
customs airports of entry. The first-class airports are those at 
Basel, Geneva and Zurich. Second-class airports are at Berne, 
Lausanne and St. Gall. Those at Biel and La Chaux-de-Fonds are 
considered third-class. There is considerable sight-seeing and aerial 
service at all airports. 

Air passenger traffic increased 14-4 per cent over 1932 during 
the summer season of 1933, May I to October 3 I. 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 service between Zurich, 
Basel and Frankfurt. That company employs the iastest aircraft 
in commercial use in Europe, and additional iast planes were pur
chased in the United States with a view to maintaining a leading 
place. It is now using 330 horsepower \Vright \Vhirlwind en
gines in its fleet of tri-motored transports and \\"right Cyclones in its 
American high speed Lockhceds. :\ Ceneral .-\ viation ti.-\-43 and 
a Curtiss--Wright Condor, both \Vright Cyclone-powered, will be 
delivered in 1934. 

Switzerland, because of her central location and small area, is 
in a strongly competitive position requiring resourcefulness and good 
management, in air transport, a iact which is apparent in the suc
cess of "Swissair." 

Turkey 

Much new equipment was acquired by the Turkish air forces 
in 1933· The monthly lotteries of the Aviation League continue to 
assist in providing planes 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 3 r, 1933. and 
this office will regulate civil aviation. .-\pproximatcly $120,000 was 
voted for the expenses of the of-fice during the year ending ~lay 31. 
1934. About $1oo,ooo will be spent to promote civil aviation under 
other budget items. 

The Turkish commercial air service between Istanbul and 
Ankara, via Eskisehir, 300 miles, with flights on l\Iondays, vVednes
days and Saturdays, was started on May 27, 1933. Dy a law effec
tive on May 27, a special organization, civil in character and a legal 
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-vVright 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 for 10,000 Turkish pounds. 

Istanbul is served by French and Italian companies. 
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 and Eskisehir, with 14 emergency fields on the airways. 

The Turkish Government airplane factory at Kayscri, operating 
under the supervision of Curtiss-Wright personnel, completed six 
Curtiss Fledgling training planes equipped with Wright vVhirl-
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wind engines. The same factory at the end of 1933 was constructing 
six Curtiss Hawk pursuit planes with \i'lright Cyclone 700 horse
power engines and having a top speed in excess of 200 miles an 
hour. The motors are American-built and the planes are constructed 
with material s from America. These planes will augment the 24 
Curti ss Hawks powered by \ iVright Cyclones and six Curtiss Fledgl
ings powered by \IVright \ iVhirlwind engines shipped to Turkey dur
ing the last IS months. 

U. S. S. R.-Russia 

O peration and control of all Russian civil aviation center 111 

AMERICAN PLANE FOR SWITZERLAND 

General Aviation's GA-43 low wing, all-metal transport, with \Vright Cyclone 
engine, over New York before delivery to the Swiss Air Lines. 

the Chief Administration of Civil Aeronautics, which is attached to 
the Soviet of Peoples Commissars. The A dministration has organ
ized manufacturing and operating trusts to handle phases of aero
nautic activities. The trusts operate as far as possible like 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 r eported 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 arc considered of the greatest import
ance to the defense of the Yast areas in 1\.ussia. The civil aero
nautics budget for 1932 amounted to R9.745.000 rubles (nominally 
$46,5oo,ooo) of which nearly one-half was for the purchase and 
development of equipment, one-fifth for schools and re~earch and 
about one-eighth for airports and ground organization. That was 
exclusive of special swns 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 c·ivil ~\cro
nautics as well as the military air forces. The < lsoaviakhim, with 
over G,ooo,ooo members, publicizes aenlllaut ics and collects f uncls 
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 
training work, is said to 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,-J.OO. 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 
z6,6oo in 1931. The Administration is assisted in its training oi 
aviation personnel by the Osoaviakhim and hy 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 arc important 
among the several research institutions. They arc 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 
r,soo in 1931. 

In two years to January I, 1934, the number of important air
plane factories had increased from r6 to 20, and annual produc
tion from 700 to between two and three thousand planes. Planes of 
all types from small trainers to five-engined 38-passengcr 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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ons 111 three 8-hour shifts, seven days a week, turn s out about 6oo 
planes a year. These are three-engined, 300 horsepower, seven 
cylinder radi al, nine-passenger planes, twin-engined bombers and 
twin-eng ined obser vation planes. There are faciliti es for the pro
duction of a thousand g liders annually. The first semi-rigid air
shi p of Russian design and construction was tested early in 1933· 

E very effort is made to design and produce all aeronautical equip
ment in Russia. A fe w fo reign planes, principally German and 
Itali an, are used in air transport. Several German Diesel engines 
have been imported. But importations are relatively small. Every 
factory carries on research and experimental work. There is much 
pride ex pressed in progress in working out new and improved de
sig ns, in the development of improved metals, in the successful use 
of electric weld ing, 111 the accompli shments in building air and 

ENGLAND BUYS A VOUGHT 
This \Vasp-powered Vought Corsair with Hamilton controllable pitch propeller 

was constructed on order from the British Air Ministry . 

wate1·-cooled eng ines of all needed capacities and in the successful 
prompt introduction of changes and improvements during manu
facture. 

There were I 70 airports and 700 landing fields on January r , 
1934. Many of the airports have radio stations. A bout 3 ,700 miles 
of airways are reported to have lighting faciliti es. There is much 
local criticism of airport and other ground facilities. 

Scheduled air transport operations extend across Russia, east to 
west, to the south and to the southeast. Omitting duplications, they 
number about 35 and measure 20,148 miles, including the services 
between Moscow and Leningrad and Berlin, r,695 miles, operated 
by the German-Russian Air Transportation 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 l\1:oscow-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 
covering 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 conditions. 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 continue the 
construction of a naval 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 A irways System and the Air France continued their scheduled 
services respecti\ ely, providing th ree fli ghts a week to the U nited 
States and one a week to France. 

Venezuela 

A F rench air line compan; r cently sci ld its Venezuela conces
sion to a local company, Linea Aeropostal Venezolana, whjch con
tinues the use of personnel and equipment and has purchased three 

INTERIOR OF THE BYRD CONDOR 

\~forking quarters of the e::-:plorers as they fl y over the Antarctic wastes. 

new planes of the same type. T he Pan American Airways service, 
with flights twice a week, maintains schedules along the coast with 
stops at Maracaibo, Cumarebo, where a new airport has been com
pleted; La Guaira, Maturin and Caripito. The Government is re
ported to have purchase~ three additional French planes, increasing 
its air fleet to I4 machmes. O ne other plane is used by an oil 
company. There are no private or commercial taxi 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 are centered in military forces 
with about 700 pilots and a like number of planes. The Yugoslav 
Royal Aero Club has r 7 branches, each of which may have subsidiary 
organizations. Most of the flight training is in military schools. 
The national policy is for domestic production of all equipment. 
The four factories (one of 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 225 units 
annually. There are 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 cooperatecl 
closely with the Air France organization. The company purchased 
supplies and planes, and established a goo~ repair shop. It has a 
concession for the sale of fuel and oil and for repair work to civil 
planes at Yugoslav airports. In 1933 the company operated services 
over the Belgrade-Skoplje-Saloniki, Belgrade Zagreb-Gratz-Vienna, 
Zagreb-Ljubljana and Zagreb-Susak routes, a total of 945 miles . In 
1932 the company's planes flew I 50,026 miles and carried 1,507 
passengers, 4-489 pounds of mail and 86,065 pounds of express and 
baggage. 

WING 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-..-\irplane :Manufacturers 

Engine Manufacturers-Accessory fllanufacturers. 

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 miles 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. 

:\1 eanwhile 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 worlcl'.s 
highest speeds, type for type. 

On January r, 1934. the trend in Europe was toward commercial 
planes cruising at 250 miles an hour and fi!!htinrr machines doinrr 

~ b "' 
300 miles an hour at normally high altitudes under practical service 
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 years. 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 conceivably place the United 
States at a serious disadvantage within two or three years, if 

2 39 
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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. 

O;mversely, 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 
surfaces, 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 valves and similar refinements. Increased 
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power for approximately tJ1e same engine '~eight \-vas an important 
c ntribution of the ) ear. 

In his successful efforts to improve his product the engine manu
facturer was· able to specify and obtain a definite minimum anti
knock or octane value for fuel to be used i.n each case; and that 
permitted higher compression ratios and supercharging pressures. 
Yet there was evidence that the limit in power . as compared to 
weight had not been reached. t the air races, for e..xample, some 
engines were boosted to develop n arl) so per cent more than their 
rated horsepovver. During the year 14-cylinder radial engines were 
installed in military Jlan and at the ame time they appeared on 
commercial planes for xperimental service. 

OUT ON TOP 
Lt. Commander Frank Hawks over Southern California in his new Texaco 
" Sky-Chief"-a Northrop Gamma, with a I4-cylinder Wright Whirlwind, super

charged for high altitudes. 

The trend was toward still larger and more powerful engines ; 
and a definite need existed in the United States for motors of r ,ooo, 
r,soo and 2,000 horsepower to meet the competition developing in 
Europe and to satisfy the demands for larger power units on over
water craft, particularly flying boats capable of transocean flying 
with pay loads. 

Possibly a thousand or more different improvements entered 
into the development of aircraft, engines and parts during the year, 
and chief among them were the new departures in metal fabrica
tion. Metal definitely became the ·favorite among airplane de-
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signers 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 fabric 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 was phosphor 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 
favor 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 more powerful en
gines they contributed materially to the efficiency of operations. The 
controllable pitch propeller proved that it could hold the engine to 
its rated horsepower on take-off and climb, and at the same time 
materially increase cruising speeds. Equally important, it increases 
the propulsion efficiency of multi-engined planes with one engine 
dead; and further, contributes to performance in high altitude flying. 

Outstanding was the American development in sound-proofing. 
brought about by improved motor exhausts, geared engines and 
three-bladed propellers which reduce the propeller noise, and the 
scientific insulation of the airplane cabin. Noise reduction in the 
cabins and elimination of excessive vibration in the instrument 
boards were twin problems for years ; and they were tmder way to 
solution at the end of 1933, with a record of remarkable accomplish
ment. Anti-vibration mountings for instruments, flexible engine 
mountings, insulated walls and bulkheads and a technically cor
rect choice of materials and location of windows, ventilators and 
other "noise-leaks" have eliminated the most objectionable, disturb
ing noises, with promise of still further improvement. 

The automatic pilot was further developed 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 and relay system 
into movements controlling a hydraulic servo unit which in turn pro
vides the power for moving the controls of the plane. The automatic 
pilot was adopted as standard equipment on the new Douglas trans
port to enter TWA service early in 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 ) ear. Regular aircraft radio receiving sets 
in the 1 lane and a radio range beacon \\ ith two marker beacons on 
the o- round fo rm the e..,--.;:perimental equipment. The pilot fl ying blind 
picks up the signal of the fi rst marker ·which he identifies by its 
audio frequency note. \ 1 hen it fades out he knows he is di
rectly over its antenna, the location of which he knows. Gaging 
hi s gli de toward the airport he soon picks up the second marker ; 
and ·when it fades, he again knows hi s exact position near the field. 
The Department of ommerce te ·ts \\ ere promising, though of
fi cials warned that the ne\\ y tem, as well as the major system of 
blind rad io landing, was ti ll in the e..,""perimental stage. 

THE VULTEE TRANSPORT 

A new low wing, all-metal transport monoplane with retractable landing gear. 
The engine is a Wright Cyclone. 

T he compression ignition type engine was still in an experi
mental state at the end of the year, limited principally to one project 
in the U nited States and tvvo in E urope. T he steam engine as a 
po·wer plant fo r aircraf t was receiving' att ntion on both continents. 
The Besler brothers' steam engine plane was flown experimentally 
at Oakland, Calif. 

vVhile American builders, subj ect to the specifications of air line 
operators, limited their overland transport planes to 1 2 or rs pas
sengers, the Briti sh, Dutch and Russians continued to produce r8 
to 32 passenger planes, confident 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 l\Jartin designs, were to take the 
air in 1934. 

Airplane Manufacturers 

Aeronautical Corporation of America, Cincinnati, 0., contin
ued refinement of its basic model the Aeronca C-3, a light two-place 
monoplane powered with an Aeronca E-rr3A engine. Several of 
these models equipped with Edo floats were delivered to purchas
ers during the year. 

American Eagle-Lincoln Aircraft Corporation, Kansas City, 
Kan., produced six units in 1933· Four were of the trainer type 
and two were cabin models. 

Amphibians, Inc., Garden City, N. Y., concentrated development 
on its three-place cabin amphibian known as the Privateer P-3B. 
This model powered with a Continental R-670 offered many re
finements in efficiency and passenger comfort over the original de
signs which appeared in 1932. 

BIJ Aircraft Corporation, Baltimore, Md., a division of North 
American Aviation, Inc., consolidated its management with that 
of General Aviation Manufacturing Corporation in May. This 
consolidation was effected through the 1i1erger of General Aviation 
with North American. The activities of B/J 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 planes were also delivered to the Navy. These were a 
two-seater fighter designated as the B/J XF2] and a single-seater 
fighter designated as the B / J XF J 3]. 

Barling Aircraft, Inc., St. Joseph, Mo., produced a six-place 
cabin monoplane in 1933 using 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 available to the market a series 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 
choice 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 landing gear, wheel 1:) pe controls and many refinements in 
passenger comfort. These new models are six -place cabin mono
planes and are equipped with Pratt & \1 ~hitney SrDr \ iVasp and 
\1\ right \i\Thirlwind 420 engin s re pectively. T en C-27A transports 
were delivered to the Army A ir Corps. This model, commercially 
available as the Airbus, is a 12-place monoplane. The Aircruiser series 
was available either as a passenger transport of 15 places or as a 
cargo plane. Both the A irbus and Aircruiser models are powered 
\\ ith either Pratt & \ ihitney Hornets or \ right Cyclone engmes. 

THE BESLER STEAM ENGI1'm PLANE 

N a tional Aeronautic Association observers fueling the plane bef~re its demon
stration flights at Oakland, Calif. 

Boeing Airplane Company, Seattle, ·wash., a division of United 
Aircraft & Transport Corporation, completed an order for 6o all
metal, low wing twin \li,T asp-powered monoplane transports for 
United Air Lines. Fifteen additional planes of this design were 
constructed for the general transport market. Known as the Boeina 

. b 

247 the transport was flown ro,ooo,ooo tmles during 1933 from 
sea level to r s,ooo feet in temperatures ranging from uo degrees 
to "0 below zero. It vvas the first high-speed multi-engined trans
pot~ to use supercharged engines of the type formerly confined 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 overall 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 & vVhitney 
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 I I 3 aircraft carrier fighters of the F 4B-3 and F 4B-4 single
seater, Wasp-powered types. 

Consolidated Aircraft Corporation, .Buffalo, N. Y., during 1933 
designed and constructed the Model- I~ Fleet powered with the Kin
ner R-5, I6o horsepower engine. This model which is basically the 
same as the Model 5 and IO Fleets, was redesigned and power 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 -I dive bomber powered with a twin-row \i\lasp 
Junior. Twenty-one P2Y-1 long range patrol flying boats were 
delivered to the Navy. These boats were powered with two \Vright 
Cyclone E-I 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-Wright Corporation, concentrated on military 
production, with 1,200 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 of service testing on the A-8 monoplanes which this 
company delivered in 1932. 

The Curtiss Hawk \\·as further developed into the FuC-2 and 
F1 rC-3 for the Navy. They are single-seat fighters with a \Vright 
( 'yclonc 700 horsepower engine. Twenty-eight were delivered to the 
:\avy. 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 \Vhirlwind .po horsepO\ver 
engine, are now operating from the airship "1Iacon... 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, lVIo., a division of 
Curtiss-'vVright Corporation, devoted activities to both the com
mercial and military markets. The outstanding development of 
this company was the T -32 Condor, powered by two ;oo .horsepower 
\Vright Cyclone engines. This new biplane transport carried IS 
passengers. two pilots. complete radio and 650 pounds of mail, 
baggage and express at a. cruising speed of I so m.p.h. Thirty-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 Dyrd. 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 \Vright 
\Vhirlwind 175 horsepower engine, was developed for the export 
market. Production was continued on the Curtiss-\iV right Sport, a 
three-place biplane powered with a \Vright \Vhirlwind 175 horse
pow·er engine, and on the Speedwing, a one- to three-place biplane 
powered with the \Vright Whirlwind 250. 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 chiefly to South America. · 

Douglas Aircraft Compai1y, Inc., Santa Monica, C:1lif.. con
tinued design and production of planes for the air senices 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, arc built into the lower side of 
the wing to increase lift and slow down landing speed. The oyerall 
length of the fuselage is 62 feet. The wing span is 85 feet. 

General Aviation Manufacturing Corporation, Dundalk, :Mel .. 
a division of North American Aviation, Inc., early in I933 con
tinued experimental production of the GA-43, an all-metal, low-wing 
r r -place transport monoplane powered with the Pratt & \Vhitney 
TrC Hornet or ·wright Cyclone F3 engine. Orders for these ships 
have been received from the Japan Air Transport, Swiss Air Traffic 
Company, Ltd., Scadta, Ltd., of South America, and \\"estern Air 
Express. Particular attention has been paid in this design to 
passenger comfort and ease of maintenance. vVith one pilot it 
has a payload of 2,200 pounds and a cruising speed of r88 m.p.h. 

Great Lakes Aircraft Corporation, Cleveland, 0., continued pro
duction of its models 2T-rA and 2T-rE, two-place, open biplanes for 
the commercial market, and completed several experimental planes 
for the Navy. One, a dive bomber, passed its acceptance tests late 
in the year. 

Grumman Aircraft Engineering Corporation, using the plant of 
the former American Airplane & Engine Company at Farmingdale, 
Long Island, N. Y., produced 29 planes for the Navy in 1933. 
The planes are fast two-seater fighters· with retractable landing 
gear, a single-seater fighter and a utility type amphibian. 

The Hammond Aircraft Corporation, Ypsilanti, Mich., produced 
a three-place open land biplane, with the roo horsepower Kinner 
K- 5 engine, for private flying and training. 

The International Aircraft Corporation, Niles, Mich., reported 
production during 1933 of 41 of its Heath light planes, a majority 
being the 40 horsepower single-place, high-wing monoplane models. 
Engineering was completed on a low-wing monoplane to use the 
95 horsepower engine produced by the company. 

Kellett Autogiro Corporation, Philadelphia, Pa., continued work 
111 connection with autogiro 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 open cockpit monoplane powered 
with a Cirrus Hi-drive engine. During the year improvements were 
made in this model and it was introduced with Wright Gipsy, 
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\ arner 125 and 145 horsepow r engmes. P roduction of the 
Fai rchild 24, ava il ab le with a Cirrus H i-clri' e or a \ iVarner engine, 
' ·as a lso conti nued . new de elopment during the year was the 
cl - ian of a high-spe d single-en gine amphibian transport fo r Pan 

merican :irways, deliveries to be made early in 1934. The F ai r
h il d 71 wa a\ ailable on p cia! order and se:veral \·ere suppli ed to 

the e.xpo rt market . The factor was enlarged during the year 
and it i n w equi r peel with an anod ic and heat-treating p lant. 

L ckh eel \ircraft orporation, Burbank, Calif. , continued p ro-
lu t i n of it ega and r ion models. The Vega is a fi ve-seven-

] lace high-wino· cabin monoplane, both models powered with Pratt 
~ - \ Vhitn · A. a p r en a mes. T he O rion, a five-six place, single-

PROGRESS L- CONSTRUCTION 

Clean streamlining and stu·rdy constr uction of the modern plane is em phasized 
in th is vie\ of th e United Air Lines Wasp-powered Boeing transport. 

engine, low-wing cabin monoplane, was avai lable either as a passenger 
or combination mail and l)assenger transport, and was suppli ed with 
I ratt & \A. hitney \ A. asp SCr and SrDr or \ iVright Cyclone engine. 

new model desig·natecl as the E lectra was developed during t he 
year. It is a L-place, low-wing, twin-engine monoplane, designed 
especially for the transport market. 

Grover Loen ing A ircraft Company, Inc., Garden City, N. Y., 
confined its activities to experimental work. The company intro
duced an experimental monoplane amphibian powered with a \ iVright 
vVhirl wind 300 horsepower engine. This model is a development 
of the Loening Commuter. 

Luscombe Company, Kansas City, lVIo ., a new company, began 
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production of a two-place side-by-side, all-metal cabin monoplane 
to be powered with a \¥arner Super-Scarab engine for the private 
market. 

Glenn L. Martin Company, Baltimore, Mel., 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 i\nuy similar to the experimental XB-907, 
described in the Aircraft Year Dook 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 Seawings. The boats will have accommoda
tions for 40 to 50 passengers and a crew of five. During the year 
from I ,8oo to 2,000 men were employed by the Martin company. 

Monocoupe Corporation, Robertson, Mo., continued to supply 
the private market with its two-place, side-by-side cai>in monoplanes 
powered with Warner engines. Late in 1933 the company received 
from the U. S. Department of Commerce ~n order for 10 planes. 

The National Airplane & Motor Company, Muskogee, Okla., 
made one two-place, high-wing monoplane to sell for $900 with a 
Salmson engine. The single unit manufacture<:! 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 
I -A, a nine-place, all-metal, low-wing cabin monoplane powered 
with a Wright Cyclone engine, and the Delta 1-8, a slight revision 
of the 1-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-1 
Shipboard Fighter was produced experimentally. 

Pitcairn Autogiro Company, Willow Grove, Pa., early in 1933, 
made available for the private market the PA-18 and the PA-19 
models. The PA-18 is a two-place, tandem, open cockpit autogiro 
with a Kinner R-5 r6o horsepower engine. The PA-19 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 
of 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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w-win o- trainer type. The K inner fo ldina '' iog patents are in
corp rated in the model. The planes are pO\·\ ered with Kinner en-
ames. 

ik r ky viatlon Corporation, Bridgeport, Conn., a division of 
· nited ircraft & Transport oq oration, at the end of 1933 was 

mpleting fo r Pan American Airway the first of three long distance 
ean fl ying boats the model -42. 

T he S-4- is a high wing monoplane, externally braced. The main 

Clo e-up of the four Hornet motors developing 3,ooo horsepower on the new 
Pan American Airways Sikorsky S-42 , for ocean service. 

wmg and horizontal stabi li zer have front and rear spars, but other 
surfaces are monospar. T he wing spars are continuous throughout 
the s1 an forming a one-piece wing without center section. The 
tai l surfaces deviate from conventional Sikorsky design in that they 
are attached directly to the hull rather than being supported by out
riggers and struts. The power plant consists of four Pratt & \IVhit
ney geared Hornet engines of ~ao horsepower each and three
bladed Hamilton Standard controllable propellers, located in and 
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forward of the leading ed.~t·. c ;o"d ,,·att-r clt-;u·:tnn· i111· the pnl
peller tips is ol,tained hy :-;uppr,1·ting tht· ,,·in;...: a],.,,.t. tlw hull "n 
strean1lined triangular mt·nJht·1·s that j, •1'111 I" •1·1 i, oJh • ,j thl' 111ain 
bulkheads. This method <~f :<11-.pt·n..;i.,I1 pr.,,·idt·-. clt·;tnlitH·-.s hl'ynnd 
that ordinarily encountered in flying !J11at rlt--.i;_:n. \Jt·taJconJ-.tr\lctitlll 
is used throughout except that tail sudan·s. aikr .. IJs and tlap,; arl' 
fabric crn-ered. All ri\'ets in th(' :-;]..:in • ,j J,, •t h \\'in;..: and hull an· 
countersunk for the reduction oi air and water re-.i-.tance. It is 
an interesting fact that there are apprflximall'ly _:;oo.ooo 1·in·ts 
used in the construction of <"ach ship. 

The function of the S--t:..? is t \\'()- ir dd. tr, tt·ansp• •I·t a 111ail lnad 
and a crew of six O\Tr 2 .. :;oo miles 11r •n-st• 'I, and a;...:ainst a _:;o-mile 
head wind, or to carry 32 pa:<s<·n;...:l'rs \\'ith 1 .o<Jo 1'"1111ds .. i Inail 
and express for T.2.'iO mil<·s with"11t n·iiH·Iing. Tlw 1·an;..:c,; set 
forth alHJn~ will ht: accomplish<"d at crui-.in;..: s1 w<·d r, i I _:;-l m.p.h. at 
8.ooo feet using 70 per cent of tlw tr 1tal hr 1rsq" ,,,.<T. Fli;...:ht with 
full load can ht: maintained at IO.O<H> f('d ••n anv thrt·t· 1·ngi 11 t·s. 
The gross wei.~ht of the ~--l..! is appr"xitltakly 3;-:rHHl J~<•utHI~ and 
its weight empty for passcn.~<·r s<·n·in· ..!O,<HHJ I"'Uitds. The S-..J...! 
has a wing span of 114 feet 2 inches. The uverall kng·th i,; (i~ 
feet 8 inches. 

Sikorsky also offers for th(' CCllrlllHTCial 
and S-4I amphiJ,ions which an· fin·-plact·, 
respectively. 

Ill:ll-kt·t the .S-.)<J. S-..J.O 
1 :.!-plan· and 1 ()-place 

The Speed Hird Corporatirm. l(<'_\'Jllll·t. :\. J., "·as nr.~·; 111 iz('d 
during the year to sen·c o\\'IH'rs of I :ire! pl:ttt('S \\'itlt rcpbn·nlt'llt 
parts. At the end of the y<'ar a small l,ipl:uw fflt- t1·aini 11g or spo1·t. 
with an engine power range of from 50 to 1 1 o horsepower, \\'as 
nearing completion. 

The Star Aircraft Corporation, I :artksvillc. Clkl:t .. in 1 q3) pro
duced one two-place, sirk-!Jy-sidt: high-\\'ing· <'xll'rnally }11-an·<l cahi 11 

monoplane. 
The States Aircraft Corporation, C<'ntn. Texas. in 1 <).).) made 

one "Statt:s'' high-\\'ing monoplant:. using· a 1 oo- 1 2_=; Iwrscpo\\Tr <'11-
gme. 

Stearman Aircraft Company. \Vichita, Katl., a di,·isinn ni l'nitcd 
Aircraft & Transport Corporation, rl<'signcd and produced the 
:l'foclel8o series during 1<).)3. Tht: :\Iori<'! ~o is a hi.~·h spe('d utility 
plane for the sportsman pilot. The ~fork] ~I, a co1wcrsinn of the 
Model So, is a long distance mail plane and the l\lodcl 82 is a military 
conversion of the Model So. i\11 murlcls arc powered \\'ith the 
Pratt & Vvhitney Wasp Junior or T.)l\. 

Stinson Aircraft Corporation, \Vaync. ),lich., a diYision of the 



Cord Corporation, continued production of its Reliant 2\Iodels and 
made aYailable 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 ne\Y designs during 1933. the 
l\Iodel :\, 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 :l'lodel 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-2 and SU-3, Hornet-powered. two-place scouting 
planes and the 03U-3, \iVasp-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 & 
\ Vhitney \Vasp Junior engine. The other experimental model was 
a single-Aoat observation amphibian. For the export market the 
company produced the V -80 single-seater and the V -90 two-seater 
Corsair. 

\iVaco Aircraft Company, Troy, 0., continued production of its 
\Vaco models and introduced several ne\v models to supplement its 
standard line. The Model UrC, a four-place cabin biplane powered 
with a Continental R-670 engine, was refined for the 1933 market. 
Models PLA and ULA, two-place, side-by-side open cockpit or 
convertible cabin biplanes were available, powered with Jacobs 
L:\-r and Continental R-670 engines respectively. Three-place open 
cockpit planes powered with Jacobs LA-r, Continental R-670 and 
\iVarner engines were produced for the market under J\!Iodels PBF, 
UBF and RNF. A new model was designated the WHD, a two
place high performance biplane with a Wright vVhirlwind 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 o [ America, Cincinnati, 0 .. continued 
production of the Aeronca E-1 13A. a two cylinder opposed air
cooled engine developing 40 horsepower at 2.500 r.p.m. This en
gine supersedes the Acronca E-1 r 3 which developed 30 horsepower. 
The E-1 131\ is equipped with a new type of head construction and 
each engine has automatic spark control. The mounting studs arc 
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 finn hopes to get into production in 
1934· It is a variable controlled high speed diesel of 400 horse
power. The test model. a radial on the four cycle principle. had 
r .ooo hours running time at the end of the year. 

Allison Engineering Company, Indianapolis, Incl., a division of 
General Motors, produced the first of a new series of liquid-cooled 
J 2 cylinder V type engines, but no detailed information has been 
released concerning them. This company continued its campaign 
toward the adapt inn of its steel hack, bronze lined hearings 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 216 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 .M odcl 
A-40, a four-cylinder horizontally opposed air-cooled engine de
veloping 37 horsepower, as well as the Model A-70-2. 

General Airmotors Company, Scranton, Pa., developed certain 
principles covering a three-valve engine and secured A.T.C. No. 36 
for 1,900 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, Mode! 
L-4. This engine develops 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-r, 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-5 and C-5 models, 
all five cylinder radial air-cooled engines rated at 100, 125, 160 and 
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KINNER AND CONTINENTAL ENGINES 

Kinner K-5, 100 horsepower (upper left); Continental A-70-2, 215 horsepower 
(upper right) ; Kinner C-5, 210 horsepower (center) ; Kinner R-5, 160 hor~e 

power (lower left) ; and Continental A-40, 3 7 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 manu factures. 

Lycoming Manufacturing Company, \Villiamsport, l'a., 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-68o-BA, 240 horsepower engine in 1932 was 
changed to Model R-680-2 under the new designation. This com
pany obtained approval from the Department of Commerce on a 
rating of 220 horsepower at 2,050 r.p.m. on the Model R-68o 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 Commerce approval to operate all engines at 2,300 r.p.m. for 
use with controllable pitch propellers, <<ncl adaptations have been 
made for gun synchronizers. The Lycoming line of engines no\V 
covers a complete range from 200 to 260 horsepower, from 2,009 
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 I I of its four and six cylinder in-line inverted air-cooled en
gines in I933· 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, \Vis., pro
duced four of its eight cylinder 90 degree "V" type engines. They 
are 470 cubic inch air-cooled engines developing I IS horsepower 
at I,6so r.p.m. 

1\1onocoupe Corporation, Robertson, 1\1o., 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 I933. in addition to perfecting and increasing the horsepower 
of its standard production models of the Wasp Junior, \Vasp and 
Hornet, made available for domestic commercial use two higher 
horsepower engines of the I4 cylinder, two row, radial, air-cooled 
type-the Twin Wasp Junior and the Twin Wasp. Both engines 
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LYCOMING, WARNER AND AERONCA ENGINES 

Lycoming R-68o-BA, 240 horsepower (top) ; \Varner Super-Scarab, 145 horse
power (left center); · Aeronca E-n3A, 36 horsepower (right center); Warner 
Scarab, 125 horsepower (lower left); and \Varner Scarab, Junior, go 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 \Vasp 
at 750 to 8oo horsepower. 

Development of the .n series vVasp Junior and the D series 
Hornet, the latter heing of smaller diameter than previous Homet 
models, were also effected during the same period. Probably the 
most outstanding features nf the airplane engine market during 
1933 were the demands on the part of commercial air line operators 
for the maximum in engine performance 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 deman(l in 1933. 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 650 to 700 horsepower compared with 525 in 
1932. The Twin Wasp at 750 to 8oo horsepower opens up a new 
field for transport operation. 

Plans for several 1934 commercial aircraft are built around this 
Twin Wasp. 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 
majo.r 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 8oo 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 



fAN F ACT RIN ND E NGINEERI NG 2 59 

PRATT & WHITNEY ENGINES 

Wasp Junior, 300-420 horsepower (upper . left); Hornet r6go geared, 575 -7oo 
horsepower (upper right); Twin Wasp Jumor, 65o-7oo. horsepower (center left); 
Hornet r6go, 575-700 horsepower (lower left); Twm \Vasp, 75o-8oo horse-

power (center right); and Wasp, 420-550 horsepower (lower right). 
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inch displacement may be procured for domestic usc rated at 7 :;o 
to 8oo horsepower. 

The Pratt & ·whitney Aircraft Company during 1933 incorpo
rated a number of signitlcant engineering changes. though basic Pratt 
& vVhitney design features remain unchanged. In all engines the 
forged type aluminum 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 1Je incorporated as standard equipment on 
every model. All engines arc equipped with an integral control mechan
ism to actuate the new type Hamilton Standard hydro-controllable 
pitch propeller. One of the outstanding accomplishments of the year 
was the improvement in cooling of both nine and LJ. cylinder models 
by means of better cylinder head tlns and inter-cylinder air deflectors 
of distinctive Pratt & vVhitney design. A distinct trend toward the 
increase of the use of engines equipped with propeller reduction 
gearing has been noted through the year and Pratt & \Vhitney 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 military appropria
tions, would not be particularly bright except for the possible in
crease in commercial and export sales through the re-equipment of 
air lines and the availability of foreign markets through superior 
design. Standardization and decreased unit cust of production was 
to be an objective of this manufacturer in 1934, with the coopera
tion of operators and airplane manufacturers iti simplifying and 
standardizing their requirements and scheduling production suffi
ciently in advance to allow for quantity production of engines. 

\Varner Aircraft Corporation of Detroit, Mich., continued pro
duction of the Scarab Junior, a five cylinder, radial air-cooled en
gine rated at 90 horsepower at 2,025 r.p.m.; and increased the 
power rating of the Scarab, a seven cylinder radial air-cooled en
gine from r ro horsepower at 1,850 r.p.m. 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 145 horsepower at 2,050 r.p.m. Warner continued to 
supply wheels, brakes and shock struts for the commercial market. 

Wright Aeronautical Corporation, Paterson, N. ]., a division 
of Curtiss-Wright Corporation, during 1933 further developed the 
Series F Cyclone introduced commercially in 1932, the \¥right 
double-row vVhirlwind, a 14 cylinder, two-row, air-cooled engine 
rated at 700 horsepower built for the U. S. Navy, and the Curtiss 
Super Conqueror, a 12 cylinder, liquid-cooled Vee type engine 
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WRIGHT ENGINES 

Cyclone F, 700 horsepower (upper left ); 14 Cylinder Whirlwind, 700 horsepower 
(upper right); Whirlwind, 330, 365 and 420 horsepower (center left) ; Whirl
wind 250 and 280 horsepower (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 I,900 r.p.m. with 87 octane fuel. Unique features 
of this engine included a new design of cylinder head with integral 
spark plug coolers, an I 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 I933 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 I,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 number 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 lnarket. These engines 
were rated as follows: 710 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 2,5on feet with So octane 
number fuel and 620 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 pistons 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 perfonnance with the fuel used in service. The 715 
horsepower Cyclone using 87 octane number fuel employs a com
pression ratio of 6.4 to I, the 675 horsepower engine using 8o octane 
fuel a compression ratio of 5·7 to I and the 645 horsepower model 
using 73 octane fuel a compression ratio of 5·3 to r. These three 
compression ratios are 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 I. Later when 8o or 87 octane 
number fuel can be procured, the operator may increase the power 
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WRIGHT AND J ACOBS ENGINES 
Curtiss Super-Conqueror V-r--o 6_0 hor-epower (upper left); Curtiss Geared 
Conqueror V-r 570, 625 bor~~p~wir ( up~er right); Curtiss Challe_nger, 185 

horsepower (lower left); and J acobs LA-1 , no horsepower (lower n gbt) · 

of _his _engine at relatively low expense by substituting the higher 
ratio pistons for the original pistons. \Jl eri es F Cyclon_es super
charged for altitude performance have a compression rat iO of 64 
to r regardless of the fuel used. T he e eno·ines differ from the 
engines rated at full throttle at sea level onl/'in the spee~ of their 
supercharger drive gears ·which is higher to 1 rocluce a higher de
gree of supercharo·in rr . As all surJe rcharo·er drive gears, regardless 

f I 
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o t leir ratio, are interchangeable, engines superchargec tor a ti-
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 
for full throttle operation at sea level may be converted into alti
tude performance engines I y replacing the original pistons and 
supercharger drive gears for those of higher ratio. · 
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All Series F Cyclones may be supplied with propeller reduc
tion gears of 8:5 or r6 :r r ratio. The 8 :5 ratio gear unit is of 
the modified Farman type which has heen used with \iVright radial 
engines for a number of years. The r6 :I I gear unit is of a dis
tinctively new compact design. The exclusive use of spur gears in 
the r6 :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 Whirlwind 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 2,000 
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 Whirlwind 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 direct drive or geared form. 
Geared engines are supplied with propeller speed reduction units of 
2: I or I. 58 :r ratio. 

The Curtiss Conqueror was supplied to the U. S. Army and for
eign air line operators in four models. Models offered included the 
direct drive Conqueror rated at 650 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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12,000 feet altitude. The Conqueror is the only liquid-cooled air
craft engine manufactured in the "Cnited States on a production 
basis. It may he 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 
vVright 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 18_:; horsepower at 2,ooo 
r.p.m. were also offered to the commercial market during 1933. 

Accessory Manufacturers 

The Aircraft Radio Corporation, of Boonton. N. ]., devoted 
its laboratory and production facilities to serving the various depart
ments of the Government. 

The Air Reduction Sales Company. of Kew 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 >veight of 
steel includes sheet metal for structural parts, round and streamline 
tubing, extruded sections for special requirements, forgings and mis
cellaneous fabricated parts. Much 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. ]., 
in its capacity as selling agent for Sperry, BET 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 Telephone & 'felegraph Company. of Kew 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 informa
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
mg 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 Dreeze 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, Aeroftex fuel and oil lines with fittings, and other acces
sories, including a new line of aircraft navigation and running 
lights. 

The Champion Spark Plug 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 Tool Company, in addition to its 
"Aero! Strut," developed a pneumatic starter adaptable to both the 
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electric inertia accelerator and to winding the inertia starter without 
electric power. One of the unique developments is the use of the 
spline shock absorber practically doing a way with the landing 
gear. 

The Curtiss Aeroplane & Motor Company, of Buffalo, N. Y., 
completed tests on its electric controllable pitch propeller, and a 
number were installetl 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 .\viation Corporation. of East Orange, .'\. J .. a 
uiYision of Uendix Aviation. continued serYing the market with 
starters and injection equipment, and added to its products the 
Eclipse Air Injection Starter. The company planned important 
new developments for 193-1-· 

The Edo Aircraft Corporation. of College Point, .'\. Y., exclu
sive specialists in the design and manufacture of all-metal seaplane 
floats and hulls, developed six new models of floats for Depart
ment of Commerce license, constructed a complete float type am
phibian for the Severskv .-\ircraft Corporation, produced a new 
type of float equipped with retractable landing beaching gear, and 
continued to supply standard floats for pri,·ate and transport flying. 
Edo float models were designed especially for the Byrd Expedi
tion's Curtiss-\Vright Condor and Col. Lindbergh's Lockheed plane. 

The Egyptian Lacquer ::\lanuf::tcturing C~mpany, of Kearny, 
N. J ., continued its production of a complete !me of clear 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 Philadelphia, con
tinued development and production of its line of Exide batteries 
fur. aviation service. one of the most in~portant. being the TX-19, 
des1gned to handle all lighting loacls-radw. startmg and ignition. 

The Fairchild Aerial Camera Corporation. of New York, com
pleted development work on the T -3.-\ 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 _3A 
takes simultaneously one vertical photograph and four oblique photo
graphs, and the latter are rectified into vertical photos during the 
printing process, the same scale as the one made with the vertical 
lens chamber. From an altitude of 2o,ooo feet a strip 20 miles 
wide is covered at a scale of I to 40,000. and a single assembly of 
five r:hotog_rapl_ls covers 226 square mil~s. From 25,000 feet a strip 
26 mtles wtde 1s covered and the scale ts 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 mil es 
in length can be covered ; si nce thi s st rip 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 its 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 st ructural units, including 
wing ribs, tail surfaces and ailerons. 

General E lectric 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 ri se 
obtained from a gear driven supercharger .. at various engine speeds. 
Since suprecharger impeller speeds are constantly increasing, now 
ranging from I 5,000 to over 30,000 r.p.m., considerable research 
has been carried out on designs which will permit economical manu
facture of impellers for safe operation at these speeds. Develop
ment has been continued on different ty]5es of two-stage super
chargers for altitude operation. 

General Electric also developed a new sonic altimeter, which has 
a working range from approximately 200 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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clraulic brake on the multiple m tal elise principle, and continued to 
export to nearly all countries its line of 'irwheel tires and tubes 
and ''heels and brakes of the full-balloon or extra-low-pressure 
type. 

The Gulf Refining Company, of Pittsburgh, supplied aircraft 
operators with a complete line of fuels· and lubricants. 

The Hamilton Standard Propeller Company, of Hartford, Conn., 
increased the number of emplo) ees, .and continued development of 
two types of propeller one being adjustable on the ground, and the 
other controllable in the air. Becau e of increased speed of the 
nevv military and commercial plan s a contro!Jable propeller IS Im

portant; and the product of this company makes possible the use of 
geared . supercharged engine on high peed ships. 

U.$.ARMY; 

A NEW SHIP FOR THE AIR CORPS 

The Army airship TC-13-built by Goodyear-stationed at Langley Field, Va. 

The Haskelite Manufacturing Corp01·ation, of Chicago, developed 
new lining panels for transport planes, one "Aluminum Plymet1," 
a light balsa wood core faced with dural sheets, perforated on one 
side to further lighten the panel and add sound deadening. Another 
panel was the light, fire resistant Robertson bonded metal veneered 
by Haskelite and available with light gauge steel or aluminum sheets 
on which a fabric is fused, and in turn veneered with fancy woods 
for cabin decoration. 

The Hurley-Townsend Corporation, of New York, during the 
year arranged with the Scintilla Company for world manufactur
ing rights outside the United States, to the copper-cooled HT spark 
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plug. which will be marketed hy 200 Scintilla sales 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 Lux airplane engine fire 
detector and their Lux extinguisher. with which more than forty 
engine fires were snuffed out while motors were being warmed up. 
Improvements in the control system of the extinguisher reduced to 
an eighth the effort ref]uirc<l 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 personnel I oo per 
cent. The sensitive altimeter was redesigned, inc1·easing its accu
racy and reliability still 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 hoard 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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lenticular ·ection. Improved tainles steel rods with better cor
ro ion resisting propertie were a! o developed during the year. 

T he 1\ ercury . ircraft orporation, of Hammondsport, . Y ., 
continued to produce parts fo r lighter-than-air craft. 

T_he N icholas-Beazley irplane o., Inc. , Nfarshall , Mo., sup-
plied parts including 1 eed riner· . afety belts, screw machine parts, 
·tee) stamp 1 art and " o den propeller . 

The Norma-Hoffman Bearinrr orp ration of Stamford, Conn. , 

HYDRAULICALLY CONTROLLED AIR SCREW 

A close-up view of the 1933 development in H amilton Standard controllable 
pitch propellers . 

developed a munber of new types of small bail bearings Eor use on 
control applications, including both rigid and self-aligning sealed 
bearings and newly designed sensiti ve bearings for gyroscope gim
bals and other aircraft instruments. 

The Ohio Seamless Tube Company, of Shelby, 0., continued 
to supply airplane manufacturers with both carbon and alloy seam
less tubing conforming to Government speci fi cations. 

The Parker Appliance Company, of Cleveland, continued to sup-
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ply the industry with aircraft piping equipment in brass and alum
inum alloys. The Parker tube or pipe connection· is based on a 
flange on each of the tube ends to be joined. The flanges arc 
wedged between two parts of the pipe fitting which are screwed 
together. 

The Pioneer Instrument Company continued to produce and 
supply a world-wide market with air distance recorders, air speed 
indicators, pitot and venturi tubes, altimeters, bank indicators, climb 
indicators, clocks, magnetic compasses, drift indicators, fuel gauges, 
supercharger gauges, tachometers and thermometers. 

The Pittsburgh Screw and Bolt Corporation continued produc
tion of the Dicks hollow steel blades for propellers ; and they were 
standard equipment in the air services and on scheduled transport 
lines. 

The Pyle-National Company, of Chicago, redesigned its 36-inch 
floodlight believed to be the largest on the market for a s,ooo watt
I I 5 volt lamp; also developed a new built in leading edge landing 
light, a new type of prismatic lens navigation light, using silvered 
glass precision mirrors and lenses of heat-resisting glass. That 
new equipment was installed on the Boeing transports. 

A most important step was taken by Radio Corporation of Amer
ica, when all its aviation radio activity was transferred from Radio
marine Corporation of America, one subsidiary company, to RCA 
Victor Company, another subsidiary. This move brought RCA's 
aviation activity completely under one roof, figuratively speaking, 
for at its large Camden plant RCA has concentrated all research 
activity, commercial development and production of apparatus. This 
move will throw the full advantages of RCA's resources squarely 
into aviation. Following this transfer, development was immediately 
begun 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 small 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 Trenton, 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 cable is subjected to proof-loading and fatigue
testing far beyond the most rigid specifications. 
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The cintilla Magneto Company, of Sidney, N. Y., a subsidiary 
f the Bendix v1ation or poration, de' eloped a new line of aircraft 

mao- netos embodying ne\ feature designed to meet the require
ments of late t engines and anticipate future improvements as welL 
\mong the outstanding featu re of the new series is increased elec

trical output to take care of high compression and supercharged 
eno-ines . Distributor gears are ful ly enclosed in a separate com
partment and run in a bath of lubricant. A new pivotless breaker 
IS used which gr eatly simpli fies the checking and adjustment of 

CURTISS CONTROLLABLE PITCH PROPELLER 

The pitch of the Curtiss propeller is cha nged by means of a small electric motor 
which is geared to the propel.ler blades with a reduction gear ratio of 36,ooo:r. 

the breaker contacts. Great attention has been given to accessibil
ity of parts and ease of di sassembly to facilitate inspection and 
adjustment. 

The Shell Petroleum Corporation continued to work with the 
engine manufacturers in a united effort to increase the operating 
efficiency and power output of engines through a more perfect 
adaptation of especially designed aircraft fuels and lubricants. Con
siderable research dealt with the anti-knock or octane rating of 
aviation fuels. 



274 AIRCH.:\FT YEAR HOOK 

The Sinclair Hefining Company, of X ew York, continued to 
supply the operators of flying craft with its speci~l line of fuels 
and lubricants. 

SKF Industries expanded its aviation activities in the develop
ment of ball and roller hearings for aircraft engines and other 
equipment. A special department produced engine hearings having 
particular precision tolerances. A control pulley incorporating a 
ball bearing was developed during the year. The airship "~lacon'' 
contains more than 3,000 SKF hearings. 

The Smith Engineering Company. of Cleveland. 0., manufact
urers of the .Smith Controllable Propeller, was taken over by t hl' 
Cord Corporation. The Lycoming l\Ianufacturing 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 hy this company. 

The Smith controllable propeller is mechanically operated and 
has an infinite number of blade settings. The control is operated 
from the cockpit and the blade angle can he changed at any time in 
flight at the will of the pilot. Provision was also being made for 
electrical control for usc on multi-motored planes. The line of pro
pellers formerly manufactured hy the· _Smith Engineering Company 
was being retooled for production, with plans for the design and 
manufacture of a complete line of controllable propellers for en
gines ranging from 200 to 8oo horsepower. 

The Socony-Vacuum Corporation. formed in I 93 I by the 
merger of the Standard Oil Company of New Y ark 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 f-light 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 Nor folk to Coco 
Solo, the six Consolidated Patrol Boats were equipped with Sperry 
Horizon and Directional Gyro. \i\Tiley 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, hut 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 
Hoeing transport and the first of the T\V.-\ 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 .-\irliner. 

'fhe Stanavo Specification lJoard. Inc., organized and supported 
by the Standard Oil Companies of ~ew 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 I ,ooo, 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 ?\ew Tersey promises marked reduction in fuel 
consumption, with incr;ased · brake mean effective pressures and 
higher power output. ~everal lubrication specialties ha,·e 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 proce:"ses creating high 
tensile strength. 

The Summerill Tubing Company of Ilridgeport, Pa., con
tinued to serve the trade by carrying a good stock of raw material. 
as well as warehouse stocks of J1nished, standard r.oizes. 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 fabric cover
ings, tape, balloon cloth and similar accessories. Their Dartmouth 
Tex airplane fabric was used by the Byrd expedition for windproof 
garments. 

The Vellumoicl Company, of vVorcester, 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 apparatus for blind landing. The Fairchild plane of the 
Bell Laboratories was fully equipped and used in making repeated 
checks on the blind landing beacon of the Department of Com
merce at Newark, N. J. The newly designed radio telephone equip
ment, brought out in 1932, through the cooperation of transport 
operators was kept under close observation in 1933. Reports on 
its day-by-day operation under all conditions of transport service 
testified to its successful performance. The introduction of crystal 
control into receivers, similar to that already used in 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 radiophone was installed in United Air 
Lines and Transcontinental & Western Air transport planes. 

The Wyman-Gordon Company, of Worcester, Mass., continued 
production of aluminum alloy forgings, among them a forged 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 Aeromotive Corporation of Kansas City, Mo.; 
the Elgin National Watch Company of Elgin, III.; Johnson Air
plane & Supply Company, of Dayton, 0.; Security Sportswear 
Company, of Chicago. 
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r--l ------:--o··-a·--------j: 

BELLANCA AIRCRAFT CORPORATION 
N ew Castle, Del. 

AIRBUS 12-15 PLACE 

ENGINE: CuRTrss CoNQmi RoR 

PRATT & Wr-riTNEY HoRNET 

YVRIGI-IT CYCLONE 
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BELLANCA AIRCRAFT CORPORATION 
New Castle, Del. 

AmcRUISER -- 12-15 PLACE 

ENGINE: "\VRIGIIT CYCLONE 

PRATT & "\VHrrNE\. HoRNET 
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t-------------74'-o"-------------l 

BOEING AIRPLANE COMPANY 
Seattle, ·wash. 

MonEL ~B7 12 PLACE 
ENGINE: Two PnA'l"l' & WHITNEY \VASPS 
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CURTISS-WRIGHT AIRPLA:KE CO:\IPANY 

St. Louis,- I\fo. 

?\fonF:L T-:3~ CoNnon 17 PLACE 
ENGINE: Two GEARED \VmGirr Cvcr.oNE F 

--
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1----I"FT·o----1 

t--------------54FT•<;-------------j 

CURTISS-WRIGHT AIRPLANE COl\IPANY 
St. Louis, Mo. 

KINGBIRD -- 8 PLACE 

ENGINES: Two \VawHT WHIRLWIND 330 
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. -. - ------ 61"nrouJl-- --

DOUGLAS AIRCRAFT COMPANY, INC. 
Santa l\fonica, Calif. 

TRANSPORT -- 16-20 PLACE 

ENGINES: Two PRATT & "rHITNEY HoRNETS 

Two 'VRIGHT CvcLoNES 
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GENERAL AVIATION :MANUFACTURING CORPORATION 
Dundalk, Md. 

GA-43 -- 10 PLACE 

ENGINE: \VRIGH'r CYCLONE 
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• 

r--- 24!.2 CABIN LENGTH~ 

OR.NQ38B-201 

GENERAL AVIATION MANUFACTURING CORPORATIO~ 
Dundalk, :Md. 

GA-3SX TH.\NSPORT 

ENGINES: THREE PRATT & \VurrNEY "\-VAsPs 
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LOCKHEED AIRCRAFT CORPORATION 
Burbank, Calif. 

ELECTRA -- 12 PLACE 

ENGINEs: Two PRATT & WHITNEY WAsP JuNIOR 
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LOCKHEED AIRCRAFT CORJ;>ORATION 
Burbank, Calif. 

ORION -- 1-5 PLACE 

ENGINE: PRATT & "WHITNEY '"ASP SIDI 
'VRIGHT CYCLONE 
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LOCKHEED AIRCRAFT CORPORATION 
Burbank, Calif. 

VEGA -- 7 PLACE 

ENGINE: PRATT & 'VHITNEY WASP SC-I 
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I 
\ . 
~ __________________________ , ______________________ ___ 

THE NORTHROP CORPORATION 
Inglewood, Calif. 

DELTA -- 8 PI,.\cg 

ENGINE: "~RIGHT CYCLONE 
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--- ___ _,..~----

THE NORTHROP CORPORATION 
Inglewood, Calif. 

GAMMA -- 1 PLACE 
ENGINE: PRATT & \VHITNEY HoRNET 

WRIGHT CYCLONE 
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SIKORSKY AVIATION CORPORATION 
Bridgeport, Conn. 

MoDEL S-11<2 -- 40-50 PLACE 

ENGINES: Fo u R PRATT & \ iVHITli<EY HoRNETS 
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SIKORSKY AVIATION CORPORATION 
Bridgeport, Conn. 

AIIIPHIDION S-40 38 PLACE 

ENGINEs: FouR PnA'rT & \VurrNEY HoRNETS 
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SIKORSKY AVIATION CORPORATION 
Bridgeport, Conn. 

:MouEL S-41 16 PLACE 

ENGINES: Two PRA'l'T & \VHITNEY HoRNETs 
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_____ ,,._,.,., _____________ l 

STINSON AIRCRAFT CORPORATION 
Wayne, Mich. 

MonEL A -- 10 PLACE 

ENGINES: THREE LYCOMING R-680-5 
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r---------------------::J&'---------1 

AERONAUTICAL CORPORATION OF AMERICA 
Cincinnati, Ohio 

AERONCA C-3 -- 2 PLACJ.~ 
ENGINJ.:: AERONCA E-liSA 
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AMPHIBIONs, INCORPORATED 
Garden City, L. I., N. Y. 

PRIVA'rEER P-3B __ 3 PLACJ~ 

ENGINE: CoN·rrNENTAL R-690 
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', "'T---------- --- ----T ..... , !_ __________________ J ......... ,, 

THE BEECH AIRCRAFT COl\IPANY 
Wichita, Kans. 

l\Joni~L B17L -- ·1 PLAn~ 
ENGINE: "'RIGHT " 7HIRLWIND 
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~---------------50' 6'•---------------t 

BELLANCA AIRCRAFT CORPORATION 
New Castle, Del. 

SENIOR PACEMAKER -- 6 PLACJ<: 

ENGINE: PRATT & \'Vui'J'NI~Y WAsP JuNIOR 

WHICHI'r vVHIHLWINIJ 

12' 2" 
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1--------------50' 6''------------..! 

127'10' 

BELLA~CA AIRCRAFT CORPORATION 
K ew Cnstle, Del. 

SENIOR SKYROCK~:T -- 6-8 PLACE 

SENIOR SKYROCKET STANDARD 

SENIOR SKYROCKJCT DELUXE 

ENGINE: PRATT & 'VHITNEY V{ASI' 

12' 2'" 
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nn 

CONSOLIDATED AIRCRAFT CORPORATION 
Buffalo, N. Y. 

MoDELs: F-5, 10 & 11 -- Q PLACES 

ENGINES: KINNEll. K-5, B-5 & R-5 

-~ 
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1------------31'-e"'------------; 

CONSOLIDATED AIRCRAFT CORPORATIO~ 
Buffalo, N. Y. 

l\Iomns ~1-C, D -- 2 PLACE 

ENGINE: PRATT & 'VmTNEY 'VAsP JuNIOR 

LYCOMING 
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CURTISS-WRIGHT AIRPLANE COMPANY 
St. Louis, Mo. 

MoDEL 16-E -- 3 PLACE 
ENGINE: 'VRIGHT WHIRLWIND 175 

-' .. 
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CURTISS-WRIGHT AIRPLANE COMPANY 
St. Louis, Mo. 

SPI<,EDWING -- 1-3 PLACE -

ENGINES: 'VRIGHT 'VHIRLWIND 
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GREAT LAKES AIRCRAFT CORPORATION 
Cleveland, Ohio 

l\IonEL 2T-l E -- 2 Pr"AcE 
ENGINE: HI-DmvE AMERICAN Cmnus 
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GREAT LAKES AIRCRAFT CORPORATION 
Cleveland, Ohio 

MonEL 2T-IA -- 2 PLAcE 
ENGINE: AliiERICAN Cmaus 
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KELLETT AUTOGIRO CORPORATION 
Philadelphia, Pa. 

MoDEL K-4 -- 2 PLACE 

ENGINE: CoNTINENTAL 210 H.P. 
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-- -~ -- .·-.----h~o•- ;. -------' -·-- I 
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KEYSTONE AIRCRAFT CORPORATION 
Bristol, Pa. 

CoMMUTER -- 4 PLACE 

ENmNJ.;: 'VRIGIIT 'VHIRI.WIND 330 
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v 
~------~~~------

KREIDER-REISNER AIRCRAFT COJ\IPANY, INC. 

MoDEL 

Hagerstown, Md. 
FAIRCHILD 22 -- 2 PLACE 

C7 
C7-A 
C7-B 
C7-D 

ENGINE: RovER 75 H.P. 
AMERICAN Cmnus 95 H.P. 
MENASCO 125 H.P. 
WmaH-r GYPsY go H.P. 
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KREIDER-REISNER AIRCRAFT COMPANY, INC. 
Hagerstown, l\Id. 

FAIRCHILD ~2 -- 2 PLACE 

1\IonEL C7E EN GIN I~: "\VARNER ScARAB 

C7F \VARNEll SUPER-SCAllAB 
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KREIDER-REISNER AIRCRAFT COMPANY, INC. 
Hagerstown, Md. 

FAIRCHILD 2·J. -- 2 PLACE 
M ODET, cs ENGINg: AMERICAN CIRRUS 

Cs-A \VARNER ScARAB 
cs-B MENAsco 

--
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LOCKHEED AIRCRAFT CORPORATION 
Burbank, Calif. 

ALTAIR -- 1 PLACE 

ENGINE: PRATT & 'VHITNEY 'VASP SID! 
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1--------~-----36"·4·-------

GROVER LOENING AIRCRAFT COMPANY, INC. 
Garden City, L. I., N. Y. 

DucKLING -- 2 PLACE 

ENGINE: WARNER ScARAB 



PRIVATE OPERATJO~S .-\KD AERIAL SERVICE 313 

D. A. LUSCOMBE 
Kansas City, l\fo. 

LuscoMBE -- 2 PLACE 

ENGINE: 'VARNEn SuPEn~ScARAB 
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"o.D l_ 
PITCAIRN AUTOGIRO COMPANY 

Willow Grove, Pa. 
MonEL PA-19 -- 4 PLACE 

ENGINE: PRATT & WHITNEY WASP 
\VRIGHT WHIRLWIND 420 
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PITCAIRN AUTOGIRO COMPANY 
·willow Grove, P11. 

:MonEL PCA-2; PCA-3 -- 3 PI.ACE 
ENGINE: PRATT & \VniTNEY \VAsP JuNIOR 

'WRIGHT \VHIRLWlND 300 
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PITCAIRN AUTOGIRO COMPANY 
Willow Grove, Pa. 

MonEL PA-18 -- 2 PLACE 
ENGINE: KINNER R-5 
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t------------ 5~'0" ------------1 

SIKORSKY AVIATION CORPORATION 
Bridgeport, Conn. 

AlllPHilliON" S-39 -- 5 PLACE 

ENGINE: PRATT & \VHITNEY "\VAsP, JuNIOR 
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STINSON AIRCRAFT CORPORATION 
Wayne, Mich. 

MonEL 0 -- 2 PLACE 

ENGINE: LYCOMING R-680-4 



' 
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-u~:r --------------! 

STINSON AIRCRAFT CORPORATION 
'Vayne, l\lich. 

l\IooEL SR -- 4 PLACE 

ENGINE: LYCOl\liNG R-680 
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WACO AIRCRAFT COMPANY 
Troy, Ohio 

MoDEL RNF 3 PLAcE 
ENGINE: WARNER ScARAB 
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1-----~··-----l 

WACO AIRCRAFT COMPANY 
Troy, Ohio 

MoDEL A -- 2 PLACE 

ENGINE: CoNTINENTAL 

JACOBS LA-1 
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1--------""'~J"---------t------------l 

WACO AIRCRAFT COl\IP ANY 
Troy, Ohio 

.MoDEL WHD -- 2 PLAcE 

ENGINE: WRIGHT Wumr,WIND 
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..-----------2!,.-7-.f,.M 

WACO AIRCRAFT CO:l\IP ANY 
Troy, Ohio 

l\IonELS PBF & UBF -- 8 PLACE 

ENGINE: JACOBS LA-I 
CoNTINENTAL R-670 
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WACO AIRCRAFT COMPANY 
Troy, Ohio 

MonEL UIC -- 4 PLACE 
ENGINE: CoN'rlNENTAL R-670 
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B/J AIRCRAFT CORPORATION 
Baltimore, l\Id. 

ARMY Punsurr YIP-16 -- 2 PLACE 
ENGINI•:: CuRTISs CoNQUEROR 
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BjJ AIRCRAFT CORPORATION 

Baltimore, Md_ 
NAVY FIGHTER XF2J-·I - 2 PLACE 

ENGINE: \VRIGI-IT WHIRLWIND 
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BjJ AIRCRAFT CORPORATION 
Baltimore, l\Id. 

OBSERVATION OJ-2 

ENGINE: PRATT & " 1 HITNEY 'V ASP J UN lOR 
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BOEING AIRPLANE COMPANY 
Seattle, Wash. 

BoMnEu YIB-9A 
ENGINE: Two PnA'l'T & 'VHI'l'NEY HonNETS 
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BOEING AIRPLANE COMPANY 
Seattle, \Vash. 

FIGHTER F4B-4 
ENGINE: PRATT & \VHITNEY \VASP 
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BOEING AIRPLANE COMPANY 
Seattle, Wash. 

FIGHTER XF6B-l 

-,l 

J 

ENGINE: PRATT & WnrrNEY TwiN WAsP JuNIOR 
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BOEIKG AIRPLANE COl\IP ANY 
Seattle, 'Vash. 
PuRSUIT P-26A 

ENGINE: PRATT & 'VHITNEY WASP 

~ 
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CONSOLIDATED AIRCRAFT CORPORATION 
Buffalo, N. Y. 

PATROL FLYING BoAT P2Y-1 
ENGINEs: Two GEARED WRIGHT CYcLONEs 



!\ULITARY AIRPL\NES 

1------22'-7'------

CURTISS AEROPLANE & l\IOTOR COMPANY 
Buffalo, N. Y. 

FIGHTER FllC-2 -- GosHAWK 

ENGINE: \VRIGHT CYCLONE F -- 700 H.P. 

333 
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CURTISS AEROPLANE & MOTOR COMPANY 
Buffalo, N. Y. 

HAWK PURSUIT LAND PLANE 

ENGINE: WRIGHT CYLCONE F -- 700 H.P. 
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CURTISS AEROPLANE & ::\IOTOR CO::\IPANY 
Buffalo, N. Y. 

OBSERVATION & ATTACK -- FALCON SEAPLANE 2 PLACE 
ENGINE: 'VRIGHT CYCLONE F -- 700 H.P. 
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CURTISS AEROPLANE & MOTOR COMPANY 
Buffalo, N. Y. 

HAwK PuRSUIT SEAPLANE 

ENGINE: WRIGHT CYCLONE F -- 700 H.P. 
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CURTISS AEROPLANE & 1\IOTOR COMPANY 
Buffalo, N. Y. 

OnsERVATION & ATTACK -- FALCON 2 PLACE 
ENGINE: \<VRIGHT CYCLONE F -- 700 H.P. 
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CURTISS AEROPLANE & MOTOR COMPANY 
Buffalo, N. Y. 

FALCON OBSERVATION 0-39 
ENGINE: CuRTiss CoNQUERoR 650 H.P. 
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CURTISS AEROPLANE & MOTOR C01\IP ANY 
Buffalo, N. Y. 

ATTACK YA-8 -- "SHRIKE" 

ENGINE: CuRTiss CoNQUEROU 650 H.P. 

339 
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·SURTISS AEROPLANE & MOTOR COMPANY 
Buffalo, N. Y. 

H AwK PuRsUIT P 6-E 
ENGI NE: CuR'I'ISS CoNQUEROR 6 50 H.P. 

• 



MILITARY AIRPLANES 

'-------:tsc•• -------..j 

:-.------.zac,"i-----~ 

CURTISS AEROPLANE & MOTOR COMPANY 
Buffalo, N. Y. 

AIRsHIP FIGI-I'rER F9C-2 
ENGINE: 'VRIGHT 'VI-IIRLWIND •1·20 

341 



342 1\HLITARY AIRPLANES 

1------------JO'o'-----------f 

T 
I 

1---------u'z''---------l 

CURTISS-WRIGHT AIRPLANE COMPANY 
St. Louis, Mo. 

OsPREY -- 2 PLACE 

ENGINE: WRIGHT WHIRLWIND 420 



I '[!LIT AR AlRPLAI ES 343 

GENERAL AVIATION MANUFACTURING CORPORATION 
Dundalk, Md. 

ARMY OBSERVATION YO-& YI0-27 

ENGINES: Two CuRTiss CoNQUERORS 



344 MILITARY AIH.PLANES 

GENERAL AVIATION MANUFACTURING CORPORATION 
Dundalk, Md. 

U. S. CoAsT GuARD -- AF-15 
ENGINES: Two PRATT & WI-IITNEY WAsPs 



1\HLITARY AIRPLANES 

GREAT LAKES AIRCRAFT CORPORATION 
Cleveland, Ohio 

MonEL XPT-930 
ENGINE: CoNTINENTAL 

3-1-5 



MILITARY AIRPLANES 

GREAT LAKES AIRCRAFT CORPORATION 
Cleveland, Ohio 

OnsERVATION AMPHIDION XSG-1 
ENGINJ•:: PnA'f'l' & \VI-IITNI~Y \VAsP JUNIOR 



MILITARY AIRPLANES 

>--------48'9}'-------1 

KEYSTONE AIRCRAFT CORPORATION 
Bristol, Pa. 

Bm.mARDl\IENT B6-A 

ENGINEs: Two \VmGIIT CYCLONES 

3-1-7 



MILITARY AIRPLANES 

1-------W·O"'---

1------45:o··------.J1 

KEYSTONE AIRCRAFT CORPORATION 
Bristol, Pa. 
l\IonEL OL9 

ENGINE: PRATT & WHITNEY vVAsP 

I 



1\'IILITARY AIRPLANES 

1--------~r·-o• ---------1 

r-------- ~~·-3.1;; -------J 

KEYSTO~E AIRCRAFT COHPORATION 
Bristol_, Pa. 

OnsERYATION 02L 
ENGINE: PRATT & \Vm·rNEY \VAsP 

3-19 
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f----7;.1~ 

25·-5· 

STEARMAN AIRCRAFT COMPANY 
Wichita, Kans. 

MonEL 8~ -- ~ PLACE 

ENGINE: PRATT & WHITNEY T3A "\VAsP JuNIOR 
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j 
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l\IILITARY AIRPLXNES 

8.30 M. 
27 -2 27/32 

CHANCE VOUGHT CORPORATION 
East Hartford, Conn. 

CORSAIR v -80 -- I PLACE 

ENGINE: PRATT & 'V:r-nTNEY HoRNET 
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352 TviiLITARY AIRP LANE 

9.44 M . 
30'-11 3/4" 

CHANCE VOUGHT CORPORATION 
East Hartford, Conn. 

CoRSAIR V-90 2 Pr.AcE 
ENGINE: PRATT & WHITNEY HoRNET 

"' I 
;., 



MILITARY AIRPLANES 

11.00 

8.36 M. 
27-3" 

CHANCE VOUGHT CORPORATION 
Enst Hartford, Conn. 

CoRSAIR V-90 2 PLACE 

ENGINE: PRATT & "'urrNEY HoRNET 

353 



AERONAUTICAL CORPORATION OF Al\IERICA 
Cincimwti, Ohio 

AE!toNCA E-·Il:lA -- 36 H.P. 
2 CvLINDEH OPPOSED AmcooLED 
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KIXNER AIRPLANE & l\IOTOR CORPORATION, 
Glendale, C'alif. 

:MoJJEJ, K-ti -- 100 H.P. 
MoiJI~r, B-5 --- 125 Il.P. 

5 LYLINI>Eit HAJliA I. AmcooLEJJ 
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KINNER AIRPLANE & ::\IOTOR CORPORATION, LTD. 
Glendale, Calif. 

::\IoDEI, H.-5 -- 160 H.P. 
5 CYLINDER RADIAL AmcooLED 
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KINNER AIRPLANE & ~IOTOR CORPORATION, LTD. 

Glcndnle, Calif. 
MonEL C~5 -- 210 H.P. 

5 CvLJNJJER RAI>IAJ. Amcoou:n 
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LYCOMING l\IANUFACTURING CO~IPANY 
Williamsport, Pa. 

MODEL R-680 -- 215 H.P. 
9 Cvi,INDER RADIAL AmcooLED 
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5 ll--32a 2 

~~~~ 
LYCOMING MANUFACTURING COMPANY 

'Villiamsport, Pa. 
MoDEL H-680-1· -- 220 H.P. 

H.-fiB0-2 -- ~HO H.P. 
H.-680-G -- 21ii H.P. 
R-(iB0-5 -- 260 II.l'. 
R-680-7 -- 240 H.P. 

9 Cvi.JNJJJm HAIIIAL Amcooi,Jm 
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PRATT & WHITNEY AIRCRAFT COlHPANY 

East Hartford, Conn. 
HoRNET D -- 675-700 H.P. 

9 CYLINDER RADIAL AmcooLED 
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PRATT & WHITNEY AIRCRAFT CO?IIPANY 
East Hartford, Conn. 

HonNE'r D (GI~AIU~D 3:2) -- 700 H.P. 

9 CYLINDER RADIAL AmcooLEJJ 
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PRATT & WHITNEY AIRCRAFT COMPANY 
East Hartford, Conn. 

HonNET DI (GEAHIW 3 :2) -- 575-700 H.P. 
9 Cvr,INDEn RADIAL AmcooLED 
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PRATT & WHITNEY AIRCRAFT CO~IPA:\'Y 
East Hartford, Conn. 

·wAsP JuNIOu -- 300-,120 H.P. 
9 Cvr.rNmm RAmAL Amcoou~o 
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PRATT & WHITNEY AIRCRAFT COMPANY 
East Hartford, Conn. 

TwiN WAsP JuNIOn (GEAHED 3:2 AND 4:3) -- (i!J0-700 I-I.P. 
14 CvLINDEn RAmAL AmcooLED 
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PRATT & WHIT~EY AIRCRAFT COMPANY 
East Hartford, Conn. 

\VAS!' -- ·1·20-550 H.P. 
9 CYLINDEn R.-\mAL AmcooLED 

-. --- ----- - -- ---··-- ----- --------

w 
0\ 
0\ 

> 
H 

~ 
n 
~ 
> 
>Tj 
r-J 
trJ z 
() 
H 

z 
t7J 
if, 

-·-----



I. 7 
5116 

I 
I 
I I 

I I 

I 
I 
t=33~ 

47'i· 

PHATT & WHITNEY AIRCRAFT COl\TPANY 
Enst Hartford, Conn. 

WASP (GEAHEU [.! :2) -- 4·60-525 I-I.P. 
f) Cvr,JNJJErt RAmAL Amcoor.En 
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PRATT & WHITNEY AIRCRAFT CO:MPANY 

East Hartford, Conn. 
TwiN WAsP (GEARim 8:2) --- 750-880 H.P. 

1-~ CYLINDER RADIAL Amcoor.F.n 
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AIRCRAFT ENGINES 
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WARNER AIR CRAFT CORPORATION 
Detroit, Mich. 

ScARAB, JR. -- 90 H.P. 
5 CYLI N DER RADIAL Amc ooLE D 
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WRIGHT AERONAUTICAL CORPORATION 
Paterson, N. J. 

CuRTISS CoNQUEROR -- 650 H.P. 
12 CYLINDER V TvrE LIQUID CooLED 
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WRIGHT AERONAUTICAL CORPORATION 
Puterson, N. J. 

CuRTISS SuPER CoNQUJmoR -- 750 H.P. AT SEA LEVEL 

600' H.P. AT 12,000 FT. 

12 CYLINm:n V TYPE LIQUID CooLED 
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zoE 7~a-----------J 
WRIGHT AEUONAUTICAL CORPORATION 

Paterson, N. J. 
CunTISS S~:PER CoNQUEROR (GEARED) 750 H.P. AT SEA LEVEL 

600 H.P. AT 12,000 FT. 

12 CvLINDEI! V TYPE LIQum Coou;o 
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WRIGHT AEROXAUTICAL CORPORATION 
Paterson, N. J. 

'VRIGHT GIPSY -- 90 H.P. 
4 CYI.INDEH Ix LINE AIHCOOLED 
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WRIGHT AERONAUTICAL CORPOUATION 
Paterson, N. J, 

'VRIGHT 'Vmnr.WIND -- 175 J-I.P, 
5 CYLINDER FixEn HADIAI, Amcoor.rm 
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WRIGHT AERONAUTICAL CORPORATIOX 
Paterson, N. J. 

'VHIGHT ".1-llHL\\'IXD -- 250-285 H.P. 
7 CvLINDEH FxxEu HAIHAL AmcooLED 

U,) 
'-l 
00 

> 
H 

~ 
n 
~ 
> 
'::j 
i-:J 
t:i z 
C'l ,...... 
z 
t:'l 
{f) 

------------~~~--~--------------~~--------------------------------------------------------------------~ 



~\IRCR;\FT ENGINES 379 

1-----iJU'------j 

~ 

L ______ _ 



AIRCH.A FT : .. L:\C.!~ES 

r------
~ 



i 
I ~l 

I 
t_ ·---

A II\. CRAFT E.\"GL\ ES 

---- ·-·-- --~-,J r• ~T 

r'',- : v .J 
- -~--- --

1 

~ 

,.. ~ 

~ ~ 
'T' 0 ..... c 
0::: 
0 :: 
l-~ 



L-----~!~_H 

WRIGHT AERONAUTICAL CORPORATION 
Paterson, N . J. 

"VRrGr-I'l' Dou BLE Row ''Vr-riRLWIND (GEARED 11• :3) -- 700 H .P. 
14 CYLINDER 2 Row FrxED RADI AL AmcooLED 
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WRIGHT AERONAUTICAL CORPORATIO~ 
Paterson, N. J. 

"\VHIGI-IT CYCLONE -- 715 H.P. 
9 CvLINDim FixEn RAnHJ, AmcooLEil 

·--·i---"1 
i 

(This engine also has ratings of (iM and ()75 H.P. at sea level, 
735 H.P. at :1,000 feet altitude and 710 H.P. ut 7,000 feet altitude.) 
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WRIGHT AERONAUTICAL CORPORATION 
Paterson, N. J. 

WmnHT CYCLONE (GF.AIUW 16:11) -- 715 H.P. 
9 CYLINDER F1n;n RADIAL Amcooi.ED 
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Jan. 2 

Jan. 5-8 

]:111. II 

Jan. ].,_ . .,.., 

Feb. 

Feb. 

Ft•h. (o.g 

Feh. 6-'> 

Fe h. 10 

Feb. II 

Feb. 12 

Fe h. 17 

Fe h. 25 

Mar. 2 

:\hr. 2 

Mar. 'J-13 

1\Iar. 11 

Apr. 1-7 

.-\pr. 3 

Apr . .j 

Apr. 10 

Apr. 19 

AVIATION CHROXOLOGY AXD RECORDS 

CHRONOLOGY FOR 1933 

Orville \\'right receives first honorary fellowship of the Institute of 
the Aeronautical Sciences. 

Fifth Annual All-American Air Races held at :Miami, Fla. 

Gol<i )fedal of the Federation Aeronautique Internationale for 1932 
awarded to Juan de Ia Cierva. 

Jt•an )Iermo~ with five passengers, flies from ~Iarseille, France, to 
Buenos Aires, Argentina, having ma<ie the transatlantic flight 
from St. Louis, Senegal, to :\atal, Bra~il. in 1-1 hrs. 27 min., on 
january 16. (Couzinet 70, 3 1-lispano-Sui~a motors.) 

Herbert Schiff Memorial Trophy for 1932 pr<"sente<i to Marine 
Fighting Plane Squadron 10-:\I. 

T•·anscontinental an<i \\'estern Air, Inc., starts air mail service from 
Columbus, Ohio, to Fort \Vayne, In<i. 

S•Jnatlron Leader 0. R. Gayford :md Flight Lieut. G. E. Nicholetts 
establish distance record of 5,308.985 miles tlying from Cranwell 
England, to \Valvis Bay, Southwest Africa. (Fairey Long-Rang; 
monoplane, Napier Lion motored.) 

Ca/>t. lames A. Mollison flie• 
lrnzfl, covering 4.600 1niles in 

the transatlantic cro~sing from 
-10 min. (De Havilland Puss 
motored.) 

from Lympne, England, to Xatal, 
.1 •lays. 10 hr:o.. X 1nin .• and 111aking 
Thies. !'t•twgal, to Natal in 17 hrs. 
:\loth, De Havilland l;ipsy C\lajor 

,\merican Airways, Inc., e.'Ctends air mail sen•ice from Toledo, Ohio, 
to Columbus, Ohio. 

A1nerican Airways, Inc., starts air mail ~ervice between Iluffalo, 
X. Y., and Detroit, Mich. 

A1nerican Airways, Inc., starts air mail service llt'tween Iloston. 
:\lass., and Albany, N. Y. 

\lackay Trophy for 1931 presented to i\!ajor General 11eniamin D. 
Fout.Jis. 

''U. S. S. Ranger," aircraft carrier, launched at Newport ="ews, \'a. 

Kohler Aviation Corporation extetlll< air mail service from Muskegon, 
Mich., to :\lilwaukee, \Vis. 

)l'orthwest Airways, Inc., extends air mail service from Bismarck, 
N. D., to l!illings, )[ont. 

Victor Smith flies from Lympne, England, to Cape Province, South 
Africa, in ahout -1 <lays, on attempted tlight to Cape Town. (Com per 
Swift, Pobjoy motored.) 

"U. S. S. Macon" christened at Akron, Ohio, by "1\!rs. \V. A. l\!offett. 

:\laryse Hilsz flies from Paris, France, to Hanoi, French Indo-China 
in 5 days, 22 hrs., esta_blishin~ new re!'o~d, later flyLng to Tokio: 
japan, and back to Pans. (!•annan, C.nome·Rhone K-7 motored.) 

Two British planes, piloted by Lord Oydesdale and Flight Lieut. D • 
F. Mcintyre and carrying Lt. Col. L. V. S. Blacket: and S. R. 
llonnett tly over l\lt. Everest. (1-louston-\Vestland, Brtstol Pegasus 
S.J moiored, an<i \Vestland \Vallace, Bristol Pegasus S.3 motored.) 

"U. S. S. Akron" crashes at sea off New Jersey coast, with a loss of 
73 officers, crew and guests. 

Francesco Agello establishes seaplane speed record of 423.822 m.p.h. 
at Desenzano, Italy. (Macchi-Castoldi 72, Fiat A.S.6 motored.) 

Second flight over Mt. Everest made by two British planes, piloted 
by Lord Clydesdale and Flight Lieut. D. F. Mcintyre and carn·
ing Lt. Col. L. V. S. lllacker and A. L. Fisher. (Houston-\Vestlaud, 
Bristol Pegasus S.3 motored, and \Vestlaud \Vallace, Bristol 
Pegasus S.J motore<.I.) 



3~8 

Apr. 21 

Apr. 29 

::\lay 3 

May 7-8 

::\lay IS 

:\lay 17 

:\fay 19-21 

:\fay 26 

:\fay 29 

::\lay 31 

June 2 

June 10-11 

June 11-12 

June IS 

June 24 

Jnly 

.lnly 1·4 

Jnly 1·4 

AIRCRAFT YE:\R l:OOK 

"U. S. S. Macon" makes first fli~o:ht at Akron, Ohio, carrying 105 
persons. 

Cheney Awar<l pre,ente•l to l'ri\'ate :\r•kn ::\!. Farley of the Army Air 
Corps. 

Rear Admiral Ernest J. King becomes Chief of the Bureau of Aero· 
nautics, Xavy IJcpartmcnt. 

CaJ>tain Stanislaus Skarz\'n>ki flic.; from 
~laccio, l!razil, in aboUt 17 ~~ hour~. 
Gipsy .\lajor motored.) 

~an J.ui~, Senc~al, to 
(R. \\'.D.5, De Ha,·ill:md 

Jean :\fermoz, with six 
lJakar, Senegal, in I i 
moto".) 

passcn~cr~. flies frotn Xatal. Brazil. to 
hrs. 10 min. (Cou.t.inct, 3 llispan(l·Suiza 

Franklin Institute :\fc,Jal awar•leol to ( ln·ille \Vri.:ht. 

International Austrian Alpine Flight won by S. Jo..;ipo\"kh. 
Kl 32, Argus A.S. 8R motored.) 

(Kkmm 

:\fackay Trophy for 1932 presented to Eh•,·enth llomba,·olnwnt Squadron 
of Army Air Corps. 

First annu:.t Deutsch <I<" Ia 
IJctrc. (l'otcz 53, Potez ?H 

:\feurthe Cup 
JJll)lf,rcd.) 

\\"1_111 by (it•orge~ 

Collier Trophy for 1932 prc>ent<·ol to !il .. nn l.. :\fartin for tht• tit'· 
vclopnwnt of an outst:u1ding- hi-cnginc•l, hi~h-~J•l-ed, wc1g:ht-carrying 
;,irp1anc. 

Lt. Comdr. Frank :\!. Hawks fli<"s non--top from 
to Floycl Bennett Fidd, Brooklyn, X. Y., in 
st·c., cstabli~hing new wcst·cast n•,n- ... tc'l' l"l"COr•l. 
Wright \Vhirlwin•l 1{-1510 motored.) 

Los Angt'l<"<. Calif., 
13 lu·.... ..!6 1nin. 15 

(:\onhrop <ian1ma, 

Capt. :\[ariano I~arbcran an(l 
Spain, to Camgucy, Cuba, 
Suiza moton·d.) 

Lieut. Joaquin 
in aiJont 40 

Collar fly fmm s.-,·il!t•, 
hrs. ( Bn.·guct, 11 i~pai111-

Capt. ]. Errol Boyd, with !{,,IJert fi. Lyon and Han.ld 1'. ll:l\·i,, flit•:< 
null·!-ltop frun1 FJ~,yd Bennett Field, Brooklyn, ~- Y .. to St. :O.larc. 
Jlaiti, in aiJJJut 24 hr~. (Bellanca monoplane, \Vright \\'hidwilhl 
motored.) 

James ]. :\iattcrn, on nn attcn1ptt·~l flight aronn•l tht• Wo1·hl. !lie.; from 
Floyd Bennett Field, BI"<•Oklyn, ~. Y .. aero"' the :\tlautic :111tl a"' 
far as Siberia, where he is f()rcl'd down~ 1atc.-r !lying Jl~ll"t oi tht• 
way l1ack to 1\cw York. (Lnckhcc•l \ega, Pratt and \Vhitnt·\' 
\Vasp motored.) · 

Royal Air Force Display held at Hendon, Englan<i. 

Col. H.o"icoe Turner flies frnn1 Floycl Bennett Fie·lc.I. gl'wlklvn !\·. Y .. 
to Los Angeles, Calif., _in. 11 hrs. 30 tnin., ~--- .... t~ddisldng- n't~w l"aSt· 
west record. (\\'edell-\Vllllams, l'ratt and \Vlntnt·y \\'asp nloto>rt'ol.) 

America.n Air Races held at Chicago, IlL, unclc-r the sponsorship of 
the l.l1icago Tribune. 

National Air Races held :1t Los Angeles, Calif., under th,• ,.1,.,n:<ol'· 
ship of the National Aeronautic Association. 

Jnly 1- Ang. 12 General Italo Balbo, leaving from Orbett>llo, Italy, with 2,'; s1•apl:uw;; 
of the Italian Ai1· Force, tlies to Chicago, Ill., via fcl"lanol :lll•l 
Labrador, 23 of the plane~ returning to I~mne via I\'l·w York, ::\rt'W· 
foundland, and the Azo•·es. (Savoia-Marchetti S-55X, 2 Isntta 
Fraschini Asso motors.) 

Jnly 7-8 

July 8 

Amelia Earhart Putnam fli~s from Los Angeles, Calif.. to Kewark, 
N. ]., in 17 hrs. 7 111111. 30 sec., e..-.tablishing 1lt.'W reconl fLlT 
women. (Lockheed Vega. Pratt ancl \Vhitney \Vasp tnotnred,) 

King's Cup Haec won hy Capt. (ienO"rey dt> Havilland :1t llatfl<"l<l, 
England. (De Havilland Leopard J\'loth, I le I lavillaml <iipsy 
J\lajor motored.) 



July 10-23 

July 15-1 i 

July 1!-23 

.\11g. J.~ 

.·\U\..:!. 7 

_.\\lg-, 31 

~~pt. 1-4 

~l'pt. 2 

~ept. 2-4 

:..;r·pt. 4 

Sept. i-S 

Sept. 20 

Se11t. 21 

Sept. !5 

SCJI\. :'S 

s~pt. 30 

(lei. 4-11 

Oct. 7 -S 

Oct. CJ 
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Fourth Annual National Soarin)! Contest held at Elmira, X. Y., 
under auspices of the Soaring Society of Atnerica, Inc. 

Capt. Stephen Darius an.\ Stanley T. (;ircnas fly from Floyd Bennett 
Field. Brooklyn, X. Y .. to ~ohlin, Germany, where they crash 
and arc killed. (RcJlanca, \\'right \\"hirlwind motored.) 

\\"ilcy Post, starting from FloYd Bennett Field, I?roo~lyn, K. _Y., 
:lies around the world in ,- days. 18 hrs. 49~ mtn., co\·cnng 
15,596 ntiles in 4 days, 19 hrs. 36 ntin. tlyin~ time and establishing 
new record. (Lockheed \"ega, Pratt and \\'hitney \Vasp motored.) 

Ca].ll. James A_. :\loll!son and Amy Johnson l\Io~lison fly from Pendine 
Sands, l'endme, \\'ales, to Stratford, Conn., 111 about 39 hrs. (De 
lJayillanJ Dragon, 2 De HaYilland Gipsy :\Iajor motors.) 

Kurt Schmidt establishes duration record for gliders of 36 hrs. 35 
tnin. at Korschcnruh, Germany. (Grunau glider.) 

Lieut. :\Iaurice Rossi and Paul Codos fly from Floyd Bennett Field, 
Brooklyn, X. Y., to l~ay:.k, Syria, establishing a distance record 
of 5,65i.38i miles in about 55 hrs. (Bleriot 110, Hispano-Suiza 
motored.) 

llanicl Guggenheim medal for 1933 awarded to Comdr. Jerome C. 
llunsakcr. 

International Air Races held at Chicago, 111., under the sponsorship 
of the Chicago Daily Kews and the sanction of the Xationa) Aero
nautic Association. 

Ccncral Francesco de Pinedo is killed at FloYd Bennett Fiel<l, 
B1·ooklyn, N. Y., in taking ofT on a transatlantic· flight. 

Cordon Bennett Balloon Race won by Capt. Franciszek I-I vnek aru! 
Lieut. Zbignicw Burzynsky of Poland, tlying 846 tniles fi·ont Chi· 
cago, Ill., to L~Htniere, Quebec, Canada. 

James R. !Vcdell establishes Ja_nc!plane sp~ed record of 304.98 m.p.h. 
at Glcnv1ew, Ill. (\\'edell-\V!lhams spec1al racer, Pratt and \Vhitney 
\Vasp motored.) 

Six flying boats of Navy S'luadron _\'P-5F fly non-stop from Norfolk, 
Va., to Coco Sol~. C. Z.! ntaJong a record distance fonnation 
flight of 2,059 miles. ( Lonsohdated P2Y -I, 2 \\"right Cyclone 
motors.) 

Eugene L. \Tidal is appointed Director of Aeronautics, Departinent 
of Commerce. 

Richard C. DuPont establishes ,\mcrican distance record for gliders of 
121.6 miles from Hock Fish Gap, Va., to Frederick, :'lid. (Bowlu> 
1-P-S sailplane.) 

Col. Roscoe Turner ~ies from Bm·hank, Calif., to Flovd Eennctt Field 
~3rooklyn,_ N. Y.,, 111 10 1 ~1r~. 4 nti>t~. 55 sec., es!ablis.hin_g a new west: 
cast reco1 d. (\\ edcll-\\ 1lh.uns, l1 att and \Vlutney \vasp motored.) 

(;nslavc Lemoine establishes altitude Janel plane record of ·H,S19.4 IS 
feet at Villacoublay, F1·ance. (Potez 50 Gnome-Rhone K-14 
1notored.) ' 

Soviet balloon "U. S. S. R.", carrying George Prokofiev, Konstantin 
Cndunov, and Ernest Birnhautn, ascends to a height of 62,335 feet 
near i\toscow, U. S. S. R. 

Air Commodore Si1· Charles Kingsford-Smith flies from Lympne, 
England, to vVynJham, \\'estern _-\ustralia. in 7 <lavs 4 hrs. 4.l 
min., establishing new record. (Percival Gull, De I-Ia~illand Gip'y 
]..lajor motored.) 

National Charity Air Pageant held at Roosevelt Field Mineola, N. Y., 
111,ler auspices of Sportsman Pilot Association. ' 

:Major AlexanJer P. de Seve-rsky establishes amphibinn speed record 
of J79.7o m.p.h. at Roose\·elt Field, i\!ineola, N. Y. (Seversky S.J, 
\Vright Whirlwind motored.) 



Oct. 12-15 

Oct. 12-20 

Oct. H-Nov. 2 

Oct, 20-21 

Oct. 21 

Nov. 7-8 

Nov. 20 

Dec. 15 

Dec. lG-17 

Dec. 19 

Dec. 20-30 

Dec, 21 

Dec. 22 
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"U. S. S. 1\Iacon" flies non-stop from Lakehurst, ~- _T., to its base 
at Sunny\·ale, Calif. 

Charles T. P. Ulm, G. U. Allen, P. S. G. Taylor and _T. Edwards, 
navigator, fly from flarmondsworth, England, to Derby, \\'estern 
Australia, in 6 days, 17 hrs. 56 min., establishing new record. 
(Avro 10, 3 \Vright \Vhirlwind motors.) 

"G,·af Zeppelin" extends its regular scheduled South :\mcrican trip 
to include l\'liami, Fla., Akron, Ohio, and Chicago, Ill. 

:\nnual convention of National Aeronautic Association held in \Vash
ington, D. C. 

llleriot Cup won by Capt. Pietro V. Scapinclli, flying 30 minutes at a 
speed of 384.86 n1.p.h., from Porto ( 'ur~·.ino 1u Purlo ){c:canati, 
Italy. (:\Iacchi-Castoldi 72, Fiat A. S. (, motore<.l.) 

Flying boat of the Deutsche T.u ft 
Bathurst, Africa, to Natal, Brazil, 
steamer \Vestfalen, 

!Jansa makes test flight from 
with stop in rnid·ocean at the 

Lt. Comdr. Thomas G. \V. Settle ant! :\!aj. Chester 
established an official altitu<.le record of 61,231i.691 feet 
flying from Akron, Ohio, to Bay Side, N. J. 

L. Fordnev 
in a halloo1i, 

Air Mail Fliers' l\fe<.lal presented to Mal H. Freeburg of Northwest 
Airways, Inc. 

l'acific International Air Pageant held at Curtiss-\Vright San Francisco 
1\irport, San Mateo, Calif. 

Col. and Mrs. Charles A. Lindbergh return to New York, having 
left Glenn Curtiss Airport, North !.leach, Queens, N. Y., July 9 
on a 29,081 mile survey flight for l'an American Airways, includ
ing Greenland, Iceland, Moscow, the Azores, \Vest Africa and 
South America, (Lockheed Sirius, \Vright Cyclone motored.) 

Frances H. Marsalis and Helen Richey establish women's refueling 
duration record of 9 day:;, 21 hrs. -12 min. at .\!iami, Fla. (Curtiss 
Thrush, \Vright \Vhirlwind. motored.) 

Col. Charles A. Lindbergh presents his airplane and equipment used 
on survey flight to American i\luseum of Natural History, 

!<ear Admiral Richard E. Eyrd, with II aruld I. June, pilot, \\'illiam 
Bowlin, J, A. Pelter, and Carl 0. Petersen, makes four-hour ex· 
ploration flight from his ship in the Antarctic. (Curtiss-\Vright 
( 'undor seaplane, 2 \V1·ight Cyclone 111olurs.) 
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\ NORLD SPEED RECORDS 
357 

BY AIRPLANE ~-
318 

297 ~-
278 ~-

266 ~ 
~ 

222 

205 
M.P.H. 

194 ~· 
.--

~-
162 

~-
126 

106 ~ 
~· 

66 

47 ~ 

30 n n r.' 

1903 1909 1910 1912 19 13 1919 1920 1921 !922 1923 1924 1927 1926 1929 

SPEED RECORDS 
by airplane 

Pc>te P la ce A irJ> Ia11 e Pilot 

1903 nited States \ .Yr ight ( S ) 0 . \'V ri gbt 
rirst F l igh t) 

1909 France Curtiss (US) Curti ss 
19 10 

. 
nit:ed t::t tes B leriot (Fr) LeB la nc 

191 2 France Oeperdu ss in (Fr) V edrines 
1913 F t·a nce Deperdussin (F r ) Prevost 
1919 n ited States Curtiss (US) Rohlfs 
1920 France N icLIPO rt (Fr) Lecointe 
1921 France N ieuport (F r ) Leco in te 
1922 ni te d Stat es Curti ss (US) M itchell 
192:1 uited S ta tes Curtiss (US) Wi lli a ms 
1924 Fran ce l"erbo is (Fr ) Bonnett 
1927 Italy Macchi (It) de Bernardi 

1928 Italy Macchi (It) de Be rnard i 

1929 Englan d S upennarine (Br) Orlebar 

19.1 1 Englan d Superm arin e !13r) Sta in for th 

19.13 It a ly {ace hi (It) A ge ll o 

4 06 

~-

1931 

39T 

423 
M.?.H. .--

I• 

1933 

Speed 

30 m.p.h. 

47 m.p.h. 
66 m .p.h. 

106 m .p .h. 
1 ~6 m .p.h . 
162 m.p.h . 
194 m.p.h. 

205 m .p.h . 
222 m.p .h. 
266 m.p.h. 
278 m.p.h. 
29 7 m.p. h. 
3 18 m .p.h. 
357 m.p.h. 
406 m.p.h. 
4 23 m.p.h. 
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1908 Q} ~1~i~s 
1909 (] f~~;~ 

1910 rc=J ,.~IT;s 
WORLD RECORD NON-STOP 

FLIGHTS BY AIRPLA. TE 

T he record flight of today is a commonplace tomorrow. 

RECORD NON-STOP FLIGHTS 

by airplane 

Date Pia a Airj;laHe Pilot 
19 08 France Wright (US) w. Wright 
1909 France Parman (Fr ) Farman 
1910 F rance Pa rman (Fr ) Tabuteau 
1911 France N ieuport (Fr) Go be 
1912 France Fa rman (Fr) Fourny 
19 19 St. Johns, New f. Vick ers (Br) A lcock and 

to I reland B rown 
1922 San Diego, Cal. Fokker (US) Kel ley and 

to Indianapoli s , Macready 
Ind. 

1923 New York to San Fokker (US) Kelley and 
Diego, Cal. lVlacready 

1926 Paris to Djask, Dreguet (Fr) Coste and 
Persia Rignot 

1927 New York to Paris, Ryan (US) L indbergh 
France 

192 7 New York 
Germany 

to Bell anca (US) Chamberli n 

1928 Rome to B razi l Savo ia (It) :ferra rin and 
del Prete 

1929 Paris to Coula rt, Brcguet (F r ) Coste and 
China Bellante 

lY31 New York to Istan- Bellanca (US) Boardman and 
bul , T urkey Polan do 

193 3 Cranwell , Eng. to Fairey (Br) Gay ford and 
Walvis Bay, Nicholetts 
South Africa 

1933 New York to E ler iot (Fr) Codos and 
Rayak, Syr ia Rossi 

Dis tau ce 
77.5 tni . 
145 mi. 
363 mi. 
460 n1i . 
628 mi. 

1,936 mi . 

2 .060 Illi, 

2 ,516 tni. 

3,313 Jlli. 

3.610 mi. 

3,911 mi. 

4,466 111 1. 

4,912 mi. 

5,01 1 mi. 

5,308 m i. 

5,653 mi . 
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WORLD ALTITUDE 
41,794 

RECORDS .... -38..47.t 

36.560 
.... -.... 

3'.507 ..----33.113 , ... 
32,450 , ... r-.... -..----

20.0711 
18.-105 

, ... .... ..----
..----

1~.959 , ... 
r--

' 

361 
1.<86 .... .... 
r-1 

1908 1909 1911 1912 1913 1919 1920 !9'21 1923 1927 19211 

ALTITUDE RECORDS BY AIRPLANE 

Date 
1908 
1909 
1911 
191.2 
1913 
1919 
19..?0 
19..?1 
192.1 
1927 
19~9 
1930 
193::? 
1933 

fllat·c 
France 
France 
France 
Algeria 
France 
United 
United 
United 
France 

States 
States 
States 

United States 
Gern1an'\· 
United ·State< 
England 
France 

Airplane 
Wright (US) 
Antoinette (Fr) 
Bleriot (Fr) 
~lorane (Fr) 
~ieuport (Fr) 
Curtiss (US) 
Lepere (l:S) 
Lepere (US) 
Nieuport (Fr) 
\Vright (US) 
Junkers (Ger) 
Wright (US) 
Vickers ( llr) 
Potez (Fr) 

Pilot 
W. Wright 
Latham 
Garros 
Garros 
Legagneux 
Rohlfs 
Schroeder 
:.Iacready 
l.ecointe 
Cba.n1pion 
Net1enhofen 
Soucek 
Uwins 
Lctnoine 

OFFICIAL AIR RECORDS 

43166 .... 
..----

"'3.976 .... 
,---'-

44.819 .... 
r-

1930 1932 1933 

Altitude 
361 ft. 

1.486 ft. 
12,959 ft. 
18,405 ft. 
20,07~ ft. 
32.450 ft. 
33,113 ft. 
34,507 fr. 
36,564 ft. 
38,474 ft. 
41,794 ft. 
43,1(.:3 ft. 
43,976 ft. 
44,819 ft. 

Established under Rules and Regulations of the 

FEDERATION AERONAUTIQUE INTERNATIONALE 

Translated and Compiled by the Contest Committee The National 
Aeronautic Association, \Vashington, D.' C. 

December 31, 1933 

OFFICIAL WORLD AIR RECORDS 
\Vorld records are defined as maximum performance regardless of the 

class or type of aircraft used. 

"-lAXD!Ul\I SPEED OVER A 3 KILOMETER COURSE 

Francesco Agello, Italy, April 10, 1933. 
682.078 km.p.h. (423.822 m.p.h.) 

AIRLI:\'E DISTANCE ....•...... ···•· ......... 9, I 04.700 kilometers (5,657.387 miles) 
i\1. Rossi and P. Codos, France, August 5, 6, and 7, 1933. 

ALTITUDE .••••.••.••........•.... · .•.•.............. 18,665 meters (61,236.691 feet) 
Lt. Comdr. T. G. W. Settle, USN, and Major Chester L. Fordney, USl\IC, United 
States, November 20, 1933. 

CIRCUIT 01' \\'ORl.D ........ · · · · · · ·. · · ...•.•..•...•...... (No record established). 
AI RUNE DISTANCE WITH REFUELING .................. (No record established). 
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OFFICIAL INTERNATIONAL AND NATIONAL "CLASS" 
RECORDS 

AIRPLANES-CLASS C 
DISTANCE, AIRLINE 

International Record ..•••••.•••.••••.••••...•. 9,104.700 kilometers ( 5,657.387 miles) 
M. Rossi and P. Codos, France, llleriot-Zapata monoplane, "Joseph Le Brix." His· 
pano-Suiza 500 HP engine, from Floyd Bennett Field, Brooklyn, New York, U. S. A. 
to Rayack, Syria, August 5, 6, and 7, 1933. 

National (U.S.) Record •••••••••..••.•••••.•••. 8,065.736 kilometers (5,011.800 miles) 
Russell N. Boardman and John Polando, Bellanca monoplane, \Vright ]·6 300 HI' 
engine, from Brooklyn, New York, to Istanbul, Turkey, July 28, 29, and 30, 1931. 

DISTANCE, BROKEN LINE 
International Record ••• , .•••••• , •••...••••• , .• 9,106.330 kilometers (5,658.400 miles) 

M. Rossi and P. Codos, France, Eleriot-Zapata monoplane, "Joseph I.e Brix," His· 
pano·Suiza 500 liP engine, from Floyd Bennett Field, Brooklyn, New York, U. S. A .• 
to Rayack, Syria, August 5, 6, and 7, 1933. 

National (U.S.) Record ••••••..••.••..•••••••••••...••••••.••.•• None established. 
ALTITUDE 

International Record •••.••••.••••..•. , ••••••••.•••• 13,661 meters (-1-1,819.418 feet) 
G. Lemoine, France, Potez 506 biplane, Gnomc-Rhone engine, at Villacoublay, Sep· 
tember 28, 1933. 

National (U.S.) Record ............................. 13,157 meters (-13,165.880 feet) 
Lt. Apollo Soucek, Wright "Apache," Pratt and \Vhitney -150 HP engine, at Ana· 
costia, D. C., June 4, 1930. 

l\f AXIMUM SPEED 
l1iternational Record •••••••••..•••••.•.•••.•. Speed, 490.80 km.p.h. (30-1.98 m.p.h.) 

James R. Wedell, United States, \Vedcll-\Villiams monoplane, Pratt and \Vhitney 
Wasp Senior engine, supercharged, Glenview, Illinois, September -1, 1933. 

National (U.S.) Record ••.••••..••..••••••••.•••..•••••....••.•... Same as aho,•e. 

SPEEDS FOR SPEOFIED DISTANCES WITHOUT PAY LOAD 

SPEED FOR 100 KILOMETERS (62.137 MILES) 
International Record •••.•.••.•••..•..••..... Speecl, 401.279 km.p.h. (249.3-12 m.p.l1.) 

Lieut. Cyrus Bettis, United States, Curtiss R3C-1, Curtiss V-1400 liP engine, 
Mitchell Field, New York, October 12, 1925. 

National (U.S.) Record ..•...•.••••.••••.....••.• , •••••..••• , ••••.. Same as above. 
SPEED FOR 1000 KILOMETERS (621.369 l\ULES) 

International Record ••...•..•..•••.•..•.•••. Speed, 347.477 km.p.h. (215.912 m.p.h.) 
Flight Captain Robert Untucht, Germany, Heinkel He 70 airplane, BM\V \'1 630 
HP engine, at Berlin-Staaken, March 22, 1933. . 

National (U.S.) Record ..•••.•..••••...•..... Speed, 205.06 km.p.h. (127.418 m.p.h.) 
Lieut. Harold R. Harris, U.S.A., and Ralph Lockwood, DU-4L, Liberty -100 HP 
engine, at Wright Field, Dayton, Ohio, March 29, 1923. 

SPEED FOR 2000 KILOMETERS (1242.739 MILES) 
International Record ..•...•••........••••••• Speed, 345.310 km.p.h. (21-1.565 m.p.h.) 

Flight Captain Robert Untucht, Germany, Heinkel 70 monoplane, BMW 630 liP 
engine, Berlin-Staaken, March 24, 1933. 

National (U.S.) Record ...................... Speed, 183.83 km.p.h. (114.226 m.p.h.) 
Lieut. Harold R. Harris, U.S.A., DH-4L, Liberty 375 liP engine, Wright Field, 
Dayton, Ohio, April 17, 1923. 

SPEED FOR 5000 KILOMETERS (3106.849 MILES) 
International Record ..•.•.•••.••••.•••••••.. Speed, 208.152 km.p.h. (130.189 m.p.h.) 

Carlos de Haya Gonzales and Cipriano Rodriguez Diaz, Spain, Breguct air(Jlane, 
Hispano-Suiza 600 HP engine, Seville-Utrera-Carmona course, October 7 and 8, 
1930. 
National (U.S.) Record ••..•••.•••••.•••••••••.•••.•.••.•.••••. None established. 

SPEED FOR 10,000 KILOMETERS (6213.698 MILES) 
International Record ..•....•••.•.•..••..•••. Speed, 149.853 km.p.h. (93.114 m.p.h.) 

J: Le Brix, and M. Doret, France, Dewoitine airplane, Hispano-Suiza 650 HP en· 
gme, Istres, June 7, 8. 9, and 10, 1931. 

National (U.S.) Re'Cord ..•••.•••.••.•••••••••••.•••••.•••••.••.•. None established. 

CLASS C-WITH PAY LOAD OF 500 KILOGRAMS 
(1102.311 lbs.) 

ALTITUDE 
International Record •••..•••..•....••••.•.•.. , .••.• 10,285 meters (33,7-13.33-1 feet) 

M. Signerin, France, llregnet 198 airplane, r;nome-Rhonc 620 liP ~ngine, Villacou· 
blay, SeptemLer 21, 1932. 
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Kat~onal (U.S.) Rec!'rd ....•...•.......•..•...•.......... 8,578 meters (28,143 feet) 
L•eut. H. R,. Barns, U.S.A.S., US;\-TP-1, Liberty 400 liP engine, at \\'right Field, 
Dayton. Oluo, :\lay 21, I 9:!-1. 

SPEED FOR 1000 KILOMETERS 
Int~~national l_~ccord ....................... Speed, 347.4i7 km.p.h. (21 5.912 m.p.h.) 

I· il"ht Captam .Robert Untucht, (;ermany, Heinkel 70 monoplane, fl~l\V \' 1 630 HP 
_ <'l~g>ne, at Bcrlm, :\larch 22, 1933. 

J:\at1onal (U.S.) Record .........•..•..•.......•.. , .....•...•.•..• None established. 
SPEED FOR 2000 KILO~IETERS 

International Reco~d ........................ Speed, 255.253 km.p.h. (158.606 m.p.h.) 
:\1. I?orct, Captant Tcrrasson and Lieutenant l...ecannc, France, Dewoitine monoplane, 
3 H•spano.Suiza 575 IlP engines, Villacoublay--Orlcans-Le Boullay course, Sep
tember 7, 1933. 

Xational (U. S.) Record .....•.....•.••...•...•.•.....•...••...•. None established. 

SPEED FOI~ 5000 KILO:\IETERS 
:'\either International nor l\ational (CS.) Reecml has been c>'tablished. 

CLASS C-WITH PAY LOAD OF 1000 KILOGRAMS 

(2204.622 lbs.) 
ALTITUDE 

International Rcrord ................................. 8,91':0 meters (29,461.853 feet) 
~L Signcrin. France. nrcguct 198 airplane, Gnome- I~ hone 6~0 H P engine, Villacou
bl.ay, September 23, 193.!. · 

National (U.S.) Record •.....••................•...•.•..• 6,3-16 meters (20,820 feet) 
\Valdo \\':'terman, Bach airplane, \\'right .f-6 e11gine, Los Angeles· Airport, Los An
geles, California, July 26, 1929. 

SPEED FOR 1000 KILO~IETERS 
International Record ....................... Speed. 281.250 km.p.h. (174.760 m.p.h.) 

l\[. Lemoine, France, Potez 50 airplane, Gnome-Rhonc 700 HP engine, \'illacoublay
Angers, l\larch S, 1933. 

Kational (U.S.) Record ...................... Speed, 245.750 km.p.h. (152.700 m.p.h.) 
Leland F. Schoenhair Lockheed \'ega "Executive" monoplane, Pratt and \Vhitney 
450 HP engine, supe;charged. Jacksonville, Florida, February 20, 1930. 

SPEED FOR 2000 KILO:IIETERS 
International Record ...•...•................ Speed, 255.253 km.p.h. (158.606 m.p.h.) 

l\1. Doret, Captain Terrasson and Lieutenant l..ecarme. France, Dcwoitine monoplane, 
3 Hispano-Suiza 575 liP en~ines, Villacouhlay--Orlcan;-L~ Houllay course, Sep· 
tcmber 7, 1933. 

National (U.S.) Record .......................................... None established. 

SPEED FOR 5000 KILO:VlETEf{S 
Neither International nor National (U.S.) Re<:onl has l>een established. 

CLASS C-WITH PAY LOAD OF 2000 KILOGRAMS 

( 4409.244 lbs.) 

ALTITUDE 

International Record., .•.. , ....•..•.•. , ..•...•....... 7,507 meters (24,629.215 feet) 
Lucie11 Coupe!, France, Farman 160 biplane No. 3, 2 Farman 500 liP engines, 
Toussus-le-Noble, April 28, 1931. 

Nat~onal (U.S.) Record ..................................... 2,049 meters _(6,722 f~et) 
L1eut. H. R. Harris, U.S.A.S., Barhng Bomber, 6 L1herty 400 liP eugmes, \Vnght 
Field, Dayton, Ohio, October 25, 1923. 

SPEED FOR 1000 KILOMETERS 
International Record ..... ,.,., •.••..•...•.... Speed, 259.556 km.p.h. (161.280 m.p.h.) 

I\L Doret, Captain Terrasson and Lieutenant Lccarme, France, Dcwoitinc mono
~lane, 3 Hispano-Suiza 575 HP engines, Villacoublay-Orleans-Le Boullay course, 
September 7, 1933. 

National (U.S.) Record .......................................... None established. 

SPEED FOR 2000 KILO:\IETERS 
International Record .......•...•..•........ Speed, 255.253 km.p.h. (158.606 m.p.h.) 

l\L Doret, Captain 'l'errasson and Lieutenant Lecarme, France, Dewoitinc mono
plane, 3 Hispano-Suiza 575 HP engines, Villacoublay-Orleans-Le Boullay course, 
September 7, 1933. 

National (U.S.) Record •. , ....................................... None established. 

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



AlRCl~AFT YEAR BOOK 

CLASS C-WITH PAY LOAD OF 5000 KILOGRAMS 
(11,023 lbs.) 

ALTITUDE 
International Record ..•••••..•..••..•....•....•...•...•. 3,58(, meters (11,765 feet) 

L. Bossoutrot, France, super Farman-Goliath, 4 Farman 500 HP engines, at Le 
Bourget, November 16, 1925. 

National (U.S.) Record ..•.••...•.•..••....•.••.•••..•••.....•••• None established. 
SPEED FOR 1000 KILO:\!ETERS 

Neither International nor National (U.S.) l~ecord has been established. 
SPEED FOR 2000 KILOl\!ETERS 

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

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

CLASS C-WITH PAY LOAD OF 10,000 KILOGRAMS 
(22,046 Ibs.) 

ALTITUDE 
International Record .••••.•...•.••.••.••.•........•....• 3,231 mcte1·s (10,597 feel) 

Cav. Dotnenico Antonini, Italy, Caproni "Cn 90"' airplane. r. Isotta-Fraschini .J\sso 
engines, 1000 HI' each, Cascina :1\Ialpcnsa, February 22, 19.10. 

National (U.S.) Record ..•.•••.••••..•.••..•.•...•.••..•.•......• None estahlislu~d
SPEED FOR 1000 KIJ.0~1ETERS 

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

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

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

CLASS C-GREATEST PAY LOAD CARRIED TO AN 
ALTITUDE OF 2000 METERS 

(6,561.66 feet) 

International Record •••.•.•••••.•.•••.•....••••.... 10,000 kilograms (22,046.222 lbs.) 
Cav. Domenico Antonini, Italy, Caproni "Ca 90" airplane, 6 Jsolta·Fraschini .1\sso 
engines, 1000 HP each, Cascina Malpema, February 22 1930. 

National (U.S.) Record .••.•••....••.......••.••... 2,000 kilograms (4,409.244 lhs.) 
Lt. H. R. Harris, U.S.A.S., Barling Bomber, 6 Liberty 400 HP engines, at Wright 
Field, Dayton, Ohio, October 25, 1923. 

CLASS C-REFUELING IN FLIGHT 

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

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

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

AIRLINE DISTANCE 
International Record •.•••.•..••••.••.••.•.•.••... 2,912 kilometers (1,809.429 miles) 

Lalouette and de Permangle, France, Farman 231 airplane, Renault 95 l-IP engine, 
from Istres airport to Ville-Cisncros, January 11 and 12, 1931. 

National (U.S.) Record ••.•••.•.•••••••••.......•••••••••••.••••. None established. 
ALTITUDE 

International Record •••.•••.•••••.•....•.•••.••.••••••. 9,282 meters (30,453 feet) 
Comm. Renato Donati, pilot, M. Lanciani, passenger, Italy, Fiat A.S.I.c.n.a. air
plane, C.N.A.c. 7 engine, Littorio airport, December 30, 1932. 

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

SPEED FOR 100 KILOMETERS 
International Record •••.•••.......•.•.•••... Speed, 250.591 km.p.h. (155.709 m.p.h.) 
A~noux and Brabant, France, Farman 357 monoplane, Renault 120 HP engine, 
Vlilesauvage-La Marmogne course, November 29, 1933. 

National (U.S.) Record ...••..•.........•..• Speed, 204.313 km.p.h. (126.950 m.p.h.) 
Willfred G. Moore, pilot; W. S. Glodfelty, passenger; Inland sport monoplane, 
Warner 110 HP engine, Kansas City, Missouri, February 12, 1930. 

SPEED FOR 1000 KILOMETERS 
International Record •..•••.••..•••.••...••• Speed, 225.705 km.p.h. (140.246 m.p.h.) 

Arnoux and Brabant, France, Farman 357 monoplane, Renault 120 HP engine, 
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• V_illesau,•agc-La :\!armogne cour;e, October 14 1933. 

SI~:Wgn).!o\P·zo~·J ~~L00~IETEi~·s · · · · · · · · · · · · · ·: · · · · · · · · · · · · ·······None established. 

l\e1ther International nor National iU.S.) Record has been established. 

LIGH':f AIRPLANES-CLASS C-SECOND CATEGORY 
Smgle-seatcrs weight empty l""s than 450 kgs. (992.070 lbs.) 

AIRLIXE DISTANCE 
Internat_ional Re~ord_ ••......••........••........... 3,582 kilometers (2,225.747 miles) 

faptam Sker~mskt, Poland. R. :'-~'- n. ~-.~ monoplane. Gipsy Major 130 III' cn11ine, 
N ':0111 St. Louis, Senegal, to :.\Iace10, Draztl, May 7, 1933. 
' allonal (U.S.) Record .......................•..... . 2,655 kilometers (1.650 miles) 

D. S .. Zi!l'merly, Barlin_g NP.-3 airplane. 60 HP LenJond engine, l!rownsvillc, Texas, 
to \Vmmpeg, Canada, july 1;-, 19~9. 

ALTITUDE 
In~rn.atior:_al Record ••.•...•....................... 10.008 meters (32,834.546 feet) 

\·~mo Ntclot, Italy, E.T.A., C.X .. \. airplane, C.N.A.C. 7, 160 liP engine, Littorio 
• 1 :rport, December 24, 1933. 

l\"f;onal (U.S.) Record .................................. 7.338 meters (24,074 fcet) 
P · S. Zi_mmerly, Barling X 1~-3 monoJ!lanc. Law.hcrt R?r.G 90 H P engine, Forest 

ark Flymg Field, St. Louis. :.\lissouri, Fehruary 16, 1930. 
SPEED F.OR 100 KILOMETERS 

InternatiOnal Record ..• , •. , ....•.......•... ~peed. 3.H.666 km.p.h. (207.951 m.p.h.) 
R. Dclmotte, France, Caudron monoplane. type 362, Renault-Bengali 150 HP engine, 

, a~ Ist res, December 26, 19.>3. 
Nat •onal (U.S.) Recore!. ......................................... None establishc<l. 

SPEED FpR 1000 KILO:\IETERS 
I nternallonal Record .•........•.••........ :'peed, 332.883 km. p.h. (206.843 m.p.h.) 

R. Delmotte, France, Caudron monoplane. type 36:', Renault-llcngali 150 HP engine, 
N a~ Istres, December 26, 1933. · . . 
1 at tOnal (U. S.) Record ......................................... None established. 

SP~':f::D FOR 2000 KILO:\lETERS 
Nctthcr IntCTnational nor Xational (U.S.) Record ha~ hcen established. 

LIGHT AIRPLANES-CLASS C-THIRD CATEGORY 
:\[ulti·>eatcrs weight empty less than ?SO kgs. (61 ;.288 lhs. l 

AIRLINE DISTANCE 
International Record .•........................... 886.677 kilometers (550.954 miles) 

Sebastiano I3cdcndo and P. Nu,·oli Ttalv N. S .. 1irplane. Pohjoy 75 HP engine, 
, f~om Cini,ello-:\filano to San \'ito 'dei N~rmani-I:rindisi, .\pril 24 .• 1933. . 

National (U.S.) Record .......................................... None established. 
ALTITUDE 

International Rccord .........••••.•...... , . . . . . . . . .. 6.951 meters (22,805.049 feet) 
Giovanni Zappctta, pilot; I~agusa France,co. passenger, Italy, NS monoplane, Pobjoy 
i~ HP engine, :\lonteocelio, December. 1933. . ? 

National (U.S.) I~ecord .............................. 4,244 n~eters (13,9-3.84_3 fee.t) 
Edna Rudolph, Pilot, Thornton \Vaggoner .. Pas~en;::cr, Curtiss \Vnght ]u111or atr· 
plane, Szekely 43 HP engine, East St. Lotns, Illmo•s, May 31, 1931. 

SPEED F.OR 100 KILO::IIETERS 
International Record ..................... Speed, 212.139 km. p. h. (131.816 m.p.h.) 

Railly and Reginensi, France, Farman 239 airplane, Pobjoy 75 l r P engine, \'ille
T s~uvage~La 1\Tarmot!nc course, October 4, 1933. 

Nat tonal (U.S.) Record ........................................... None establishc<l. 
SPEED FOR 500 KILOMETERS 

International Record ....................... Spee<l. 200.271 !-m.p.h. (124.44:? m.p.h.) 
Bailly and Reginensi, France, Farman :?39 airplane, Pobjoy 75 liP engine, \'ille· 
sauvage-La Marmogne course, October 6, 1933. 

National (U.S.) Record ..................•........................ None established. 
SPEED FOR 1000 KILOl\IETERS 

International Record ....................... Speed, 195.760 km.p.h. (121.639 m.p.h.) 
Railly and Reginensi, Fr~nce, Farman 239 airplane, Pobjoy 75 liP engine, Ville· 
satl\·age-La 1\farmogne course, October 6, 1933. . 

National (U. S.) Record ........................................ None established. 

LIGHT AIRPLANES-CLASS C-FOURTH CATEGORY 
Single-seaters weight empty less than 2110 kg>. (440.9:?0 lhs.) 

AIRLINE DISTANCE 
International Record ............................. 852.100 kilometers ( 529.469 miles) 

G. Fauvel, France, :\fmtbaussin Pe~·ret Type 10. !\o. I airplane, A.B.C. Scorpion 
engine, Saint-Inglehert to Pau, September I 0, I <129. 

National (U.S.) Record ...••...•........•...••.••.•.••..••.•... , • None established. 



AIRCRAFT "\'EAR HOOK 

ALTITUDE 
International Record •.•...•.••.••..•...•.•.••.....•...... 5.193 meters ( 17.0.17 ft><'l) 

G. Fauvel, France, l\laubaussin l'eyret Type 10, No. I airplane, A.II.C. Scorpion 
engine, Lc Rourgct, September 5, 19.!9. 

National (U.S.) Record ••..•..••.•....•••....•.......... 5,324 meters (17,467 f~et) 
Kenneth \V. Scholtcr, Aeronca airplane, Aeronca 38 HP engine, Detroit, Michigan, 
April 12, 1931. 

(Note: F.A.I. requirement that previous reco•··l be beaten by 200 meters (656.166 ft>ct) 
in order to establish a new international mark prc,•cnts international recognition of 
the above national record.) 

SPEED FOR 100 KILOMETERS 
International Record •.••••..•..•.•.•.•...••. Speed. tr.2.940 km.p.h. (101.246 m.p.h. I 

Clarence 0. Prest, United States, Prest Baby Pursuit monoplane, Szekely 40 liP 
engine, San Bernardino, California, l\lay 28, 1930. 

National (U.S.) Record ....••....•••••.••..••••..•...•••......•.••. Same as above. 
SPEED FOR 500 KILOMETERS 

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

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

SEAPLANES-CLASS C2 
AJRLINJo: DISTANCE 

International Record •••....•.••••••••••••••.. 3,679.400 kilometers (2,286.268 miles) 
Capt. de Corvette Bonnot and Lieut. de Vaisseau Jeanpierre, France, Latecoerc 300 
seaplane, 4 Hispano·Suiza 650 liP engines, from I'Etang de Bcrre, to St. Louis, 
Senegal, December 31, 1933, and January 1, 1934. . . 

National (U.S.) Record .••.•.....••••..••••.••••..•.••. 2,963 k1lometers (1,841 m•les) 
Comdr. John Rodgers, U.S.N., and Lieut. B. J. Connell, PN-9, 2 Packard 1-A·1500, 
500 HP each, San Pablo Bay, California, to ncar Hawaii, August 31 and September 
1, 1925. 

ALTITUDE 
International Record ..•.•.....••.••.••••••••••..••..... 11,753 meter< (38,560 feet) 

Lieut. Apollo Soucek, U.S.N., United States, "Apache," Pratt and \Vhitney 425 liP 
engine, supercharged, at \Vashington, D. C., June 4, 1929. 

National (U.S.) Record ..••.•••••••.••••...•••. , ••...•.....•.••.•.•. Same as above. 
MAXIMUM SPEED 

International Record •.••..•.•.••••.•••.•.•.. Speed, 682.078 km.p.h. (423.822 m.p.l1.) 
Francesco Agello, Italy, M.C. 72 seaplane, Fiat A.S. 6 engine, at de Desenzano, 
Italy, April 10, 1933. 

National (U.S.) Record ...•••.....•.••••..••.. Speed, 395.439 km.p.h. {245.713 m.p.h.) 
Lieut. James H. Doolittle, U.S.A.S., Curtiss R3C-2 Curtiss V-1400, 600 liP engine, 
Bay Shore, Baltimore, Maryland, October 27, · 1925. 

SPEEDS FOR SPECIFIED DISTANCES \VITHOUT PAY LOAD 

SPEED FOR 100 KILOMETERS (62.137 1\ULF.S) 
International Record ...•....••.•..••..•..•••• Speed, 629.370 km.p.h. (391.072 m.p.h.) 

Guglielmo Cassinelli, Italy, Macchi C.72 seaplane, 2400 HP Fiat AS 6 engine, 
Falconara·Pesaro permanent course, October 8, 1933. 

National (U.S.) Record •..••....••.......... Speed, 338.944 km.p.h. {241.6_79 m.p.h.) 
Lieut. G. T. Cuddihy, U.S.N., Curtiss R3C·2 Curtiss V-1500, 700 HP, at Norfolk, 
Virginia, November 13, 1926. 

SPEED FOR 1000 KILOMETERS (621.369 MILES) 
International Record ..•.•••••••••.•.••••.•••.• Speed, 222.277 km.p.h. (138.116 m.p.h.) 

Rolf Starke, Germany, Heinkel HE9, BMW \'1, 600 HP engine, Warnemundc, 
June 10, 1929. 

National (U.S.i Record ••••••••..•••...••••• Speed'w210.716 km.p.h. (130.932 m.p.h.) 
Lieut. R. Irvine, Vought "Corsair," Pratt and hitney "Wasp" 425 HP engine, 
Hampton Roads, Virginia, May 21, 1927. 

SPEED FOR 2000 KILOMETERS (1242.739 MILES) 
International Record .••••••••..•.•••••••.... Speed, 185.931 km.p.h. (117.396 m.p.h.) 

Lis. de Vaisseau Paris and M. Hebert, France, Latecoere 28, Htspano-Suiza 600 HP, 
St. Laurent de Salanque, June 21, 1930. 

National (U.S.) Record ••••..•••••.••..•.•••• Speed, 126.567 km.p.h. (78.644 m.p.h.) 
Lieuts. B. J. Connell and H. C. Rodd, U.S.N., PN-10, 2 Packard 600 HP each, at 
San Diego, California, August 15 and 16, 1927. 

SPEED FOR 5000 KILOMETERS (3106.849 MILES) 
International Record .....•..•...•........•.. Speed, 139.567 km.p.h. (86.723 m.p.h.) 

Lieut. de Vaisseau Paris, and M. Gonord, France, Latecoere 28-3 seaplane, Hispano
Suiza 600 HP engine, at Arcachon, June 4 and 5, 1931. 

National (U.S.) Record •••..•••.••••••••••••••.•••.••••••••••.••. None established. 
SPEED FOR 10,000 KILOMETERS (6213.698 MILES) 

Neither International nor National (U.S.) Record has been established. 
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ALTITUDE 
Intern_ational . Record ... ·: .... : .....•. · ......•.. : ...... 8,208 meters (26,929.080 feet) 

~0~1s .~ergte\•sky, U.ruted ~tales, Stkorsk~· S-38 se:'plane,_ 2 Pratt and \Vhitney 
~\asp 42() HP cngmc,, supercharged, Bndgcport, Connecttcut, July 21 1930 

~atlonal (U S ) Hec rd · S ' · SPEED FOR .Hioo KII.O~iETEi{'s"''''"'''' ......................... ame as above. 

Int~rnati~mal Record ........ : .•............. Spec;d, 222.277 km.p.h. (138.116 m.p.h.) 
holf Starke, Germany, Hemkel HE9, ll~I\V \ 1, 600 liP engine at Warnemunde 
June 10, 1929. ' 

Nati_onal (U.S.) Record ....•.....•.....• : ••.. Speed, 142.74 km.p.h. (88.694 m.p.h.) 
Ltc!Jt. B_. J. Connell and S. R. Pope, Pl\-10, 2 Packard 600 liP each, at San Diego, 
Cahforma, lulv 8, 1927. 

SPEED FOR iOOO KILO:IIETERS 
lnte.rnational Record •••.•.........•.......... Speed, 185.931 km.p.h. (117.396 m.p.h.) 

Ltcuts. de Vaisseau Paris and M. Hebert, France, l.atccoere 28, Hispano-Suiza 600 
liP engine, at St. Laurent de Salanque, June 21, 1930. 

Nat!onal (U.S.) Record ...................... ~peed, 126.567 km.p.h. (78.664 m.p.h.) 
Lteuts. B. J, Connell and H. C. Rodd, U.S.N., PN-10, 2 Packard 600 liP each at 

• San Diego, California, August 15 and 16, 1927. ' 
SPJ_':~D FOR 5000 KILO:IIETERS 

Nctthcr lntcrnational nor National (L'.S.) Record has been established. 

CLASS C2-WITH PAY LOAD OF 1000 KILOGRAMS 
(2204.622 lbs.) 

ALTITUDE International Record .... , ................•......... 8_.864 met~rs (29,081.277 feet) 
l\1. Eourdin, France, Liore and Oliver seaplane, 2 ll"pano-Sttlza 690 HP engines, 
at Antibes, December 26, 1933. 

Natiof!al (U._S.) Reco_rd ........................... :.8,2087 ~eters (26,929.080 feet) 
Bons Sergtevsky, Stkorsky S-38 seaplane, 2 Pratt .uHI \\ hl!ney Hornets, 575 HP 
each, at Bridgeport, Connecticut, July 21, 1930. 

SPEED FOR 1000 KILOMETERS International Record ......•................. Speed, 190.004 km. p.h. (118.085 m.p.h.) 
Lieuts. de Vaisseau Paris and ~!. Hebert, France. Latccocre 28, Hispano-Suiza 650 
I-IP engine, at St. Laurent de Salanquc, June 2.C, 1930.~ 

Nat!onal (U.S.) Record ..••............. : .... Sp;ed, 14~.7-l km.p.h. (88.694 m.I?.h.) 
Lteut. B. J. Connell and S. R. Pope, 1'~·10, 2 I acbrd 600 T-IP each, at San Dtego, 
California, luly S, 1927. 

SPEED FOR 2000 KILO:I'IETERS • International Record ... , .................... Speed. 18~.931 km~p.h. ~117.396 m.p.h.) 
Lieuts. de Vaisseau Paris and ~!. Hehert, Fran;~· Latecoerc -8, Htspano-Suiza 650 
HP engine at St Laurent de Salanque, June --• 1930. 

Nat!onal (U.S.) Re~ord .................. _ ..... Spe~, 130.427 km.p."; C,81.043 m.p.h.) 
Lteut, A. \V. Gorton and Chief Boat"watn E. 1,. he_ber, U.S.N., PN·L, 2 Pratt and 
\Vhitney, 525 HP each, at Philadelphia, Pennsyhama, July 11 and 12, 1928. 

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

CLASS c2-WITH PAY LOAD OF 2000 KILOGRAMS 
(4409.244 lbs.) 

ALTITUDE International Record.,, ..........• •. ·: · · · · · · · · · · · • · · 6,07~ meters (I ~,709.258 feet) 
Boris Sergievsky, United States, Stko_rsky S-38, 2 Pt.tlt and \Vhttney 425 UP 
"Wasp" engines, at Su·at ford. Connecttcnt, 1\ugust II, 1930. 

National (U.S.) Record ..•......•. ·················•·············· .Same as above. 
SPEED FOR 1000 KILOMETERS 7 _ • International Record ••...•...... -·:········· Speed, 177-~79 l~m.p.h. 010.15~ m.p.h.) 

Richard vVagner, Germany, Dorntcr Supcrwa;. DR-142, 4 t.nome-Rhone-Jupiter -\80 
I-IP engines Friedrichshafen, February 5, 19~8-

National (U.S.) Record .••... -.·············· ?Speed: 142.74 km.p.h .. (88.694 m.p.h.) 
Lieut. B. J. Connell and S. R. Pope, PN-10, - Packard 600 HP engmes, Sarr Diego, 

California, July 8, !927. 
SPEED FOR 2000 KILOMETERS . 

International Record .....•.. ··········-,····· Spe.ed, 163.628 km.p.h. (101.674 m.p.h.) 
Lt. de Vaisseau Ucmougeot ami :II. b•>~wrd, l·rancc, Latccoere 38. seaplane, 2 His
pano-Suiza 650 HP engines, Cape ~!artm-Cape Magnan course, September 2, 1931. 

National (U.S.) Record--···:··········:··~--~ree~, 130.427 km.p.h. (81.043 m.p.h.) 
Lt. A. \V. Gorton and C111ef. Boats,-:am E. 1,. r,e~cr, U.S.N., PN-12, 2 Pratt and 
\Vhitney 525 HP engines, Plllladelplua, Pennsylvama, July 11 and 12, 1928. 
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SI'EI~D FOR 5000 KILOMETEI~S 
Neither Intcniational nor National (U.S.) l~ccord has been established. 

CLASS C2-WITH PAY LOAD OF 5000 KILOGRAMS 
(11,023.11 lbs.) 

ALTITUDE 
International Record . . . • . . • • . • . • . . • . . . . • . . . . . • . . . . . . 2,000 meters (6,56 I .6(o0 feet) 

Steindorf, Germany, Rohrbach Homar. 3 B:\1 \V 500 II I' engine', at Tra\'C1llll!lde, 
April 17, 1929. 

National (U.S.) Record ....••...•..........•........•...•..•..... None estalolishcd. 
SPEED FOR 1000 KILOMETERS 

Neither International nor National (U.S.) l~cconl has been established. 
SPEED FOR 2000 KILOi\TETERS 

Neither International nor National (U.S) Record has been established. 
SPEED FOR 5000 KILOi\TETEI~S 

Neither International nor National (U.S.) l~ccord has been established. 

CLASS C2-WITH PAY LOAD OF 10,000 KILOGRAMS 
(22,046.22 lbs.) 

ALTITUDE 
Neither International nor National (U.S.) He coni has he en established. 

SPEED FOR 1000 KILOMETEHS 
Neither International nor National (U.S.) Recore! has he en established. 

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

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

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.) 

Stcindorf, Germany, Rohrbach Romar, 3 Bi\I\V 500 HP e11gincs, at Travemundc, 
April 17, 1929. 

National CU.S.) Record ......•...•................. Weight, 3,504 kgs. (7.726 lhs.) 
Lieuts. B. J. Connell and H. C. Rodd, U.S.N., PN-10, 2 Packard 660 HP engines, at 
San Diego, California, August 18, 1927. 

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

AIRLINE DISTANCE 
International Record ...........••.........•...... 122.560 kilometers (76.155 miles) 

Lallouette and Albert, France, l<arman 231 Seaplane, Renault 95 HP engine, from 
Le Pecq to Caudebec-cn-Caux, i\Iay 13, 1931. 

National (U.S.) Record •...•..........•............•............. None established. 
ALTITUDE 

International Record .......•...........•........... 7,362 meters (24, I 53.470 feet) 
Ingenieur Furia Niclot, pilot; i\Iariano Lanciani, passenger; Italy, Fiat A.S. LC.N.A. 
seaplane, C.N.A. C-7 engine, Littorio airport, December 28, 1932. 

National (U.S.) Record .............•.............••••..•...•... None established. 
SPEED FOR 100 KILOMETERS (62.137 MILES) 

International Record ............•........•. Speed, 189.433 km.p.h. (117.708 m.p.h.) 
Lallouette and Boulanger, l<rance, l<arman 231 seaplane, Renault 95 liP engine, 
Draveil-Montereo.u course, March 28, 1931. 

National (U.S.) Record ...............•........•.....•.......•.•• None established. 
SPEED FOR 1000 KILOMETERS (621.369 MILES) 

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

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

LIGHT SEAPLANES-CLASS C2-SECOND CATEGORY 
Single-se-aters weight empty less than 570 kgs. (1,2j6.622 lbs.) 

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

ALTITUDE 
International Record .••.•...................•.•..••. 8,411 meters (27,595.061 feet) 
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Furio Xiclot, Italy, ETA-CNA Seaplane, CNA C7 160 IIP engine Littorio airport, 
Rome. Italy. No,·ember 6, 1933. 

SPNational (U.S.) Record .....••..•..••.....•.••.•..••••••.••••.•.. None established 
- EED FOR 100 KILO~IETERS (62.137 ?-liLES) . 

International Record ...•.••••..••.•..•....• Sp.-,d, 165.004 km.p.h. (102.554 m.p.h.) 
Alfred ~rundke, Germany, Junkers J 50-\V seaplane, Armstrong Sideley Genet 85 
I·~P engme, at Dessau, June 13, 1930. 

SI~f'~on¥-okui~Jo. ~icLCf~iE~ERS. 'c(ii1:j69. ~rii.Es) •.•............•. None established. 
Nctther International nor National (U.S.) Record has been established. 

SPEED FOR 2000 KILO~IETERS (12~3.i39 ~fiLES) 
!\either International r.or l\ational (U.S.) Record bas been established. 

LIGHT SEAPLANES-CLASS C2-THIRD CATEGORY 
~lulti-scaters weight empty less tban 350 kgs. (771.610 lbs.) 

AIRLINE DISTA!\CE 
Neither International nor National (U.S.) Record has been established. 

M.TITUDE 
International Record •............•...•••.••.......... 3.231 meters (10,600.361 feet) 

Jea:1 de Viscaya and Fore<ticr, France, Farman F-231 seaplane, Salmson 40 liP 
N CI}J:-IIIe, Farman-Le Pecq course. June 11, 1931. 

S at10nal (U.S.) Record .....••...•............•......•........•.. None established. 
~EED F_OR 100 KILO~lETERS (62.137 '.\HLESl 

nternat10nal Record .....•..•....•.•...•...... Speed, 143.540 km.p.h. (89.191 m.p.h.) 
De Viscaya and Cbaudet, France, Farman 230 seaplane, Salmson 40 liP engine, 
L!! Pecq-Bonnieres-Lc Rhoule, June :?6, 1931. 

Nat tOnal (U.S.) Record .......................................... None established. 
SPE!j:D FOR 500 KILOMETERS (310.685 '.\fiLES) 

Netthcr International nor National (U.S.) Record has been established. 
SPEED FOR 1000 KILOMETERS (621.369 ::IHLES) 

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

ALTITUDE 
International Record .......................••....•... 3.461 meters (11,354.96~ feet) 

Vercruyose, France, l\l<n·boussin-Pe,·ret seaplane, A.B.C. Scorpion 34 HP en!:me, at 
Argenteuil. December 10 1930 • 

SPNational (U.S.) Record.: ..... : ................................. None established. 
EED FOR 100 KILOi\IETERS (62.137 MILES) 

International Record ••........•.•...••....... Speed, 122.783 km.p.h. (76.293 m.p:h.) 
Vercruysse, France, l\Iavboussin-Peyret seaplane, A.B.C. ScorpiOn 34 HP engme, 

N C~atou-Epinay course, D"ecember 22, 1930. N established. 
Sp atmnal (U.S.) Record .............•..............•.• , . . . . • . . • • one 
- E!j:D FOR 500 KILO:\IETERS (310.685 MILES) 

Nett her International nor !\~tiona! (U.S.) Record has been established. 
SPE~D FOR 1000 KILOMETERS (621.369 MILES) 

Nett her International nor National (U.S.) Record has been established. 

AMPHIBIONS-CLASS C3 
AIRLINE DISTANCE 

Neither Intcrnational nor National (U.S.) Record has been established. 
BROKEN LINE DISTANCE 

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

Neither International nor National (U.S.) Record has been established. 
l\fAXIl\1Ullf SPEED I ) 

International Record .......................... Speed, 289.29, ~m.p.h. _(179.76 !"·P·. 1· 1 
Alexander P. de SeverskY. United States, Seversky Amplub10n, \Vnght \Vlurlwm< 
420 HP engine, at Roosevelt Field, Mineola, New York, October 9, 1933. 

National (U.S.) Record., .......................................... Same as above. 
SPEED FOR 100 KILOMETERS (62.137 MILES) WITHOUT PAY LOAD 

Neither International nor National IU.S.) Record has been estabhshed. 
SPEED FOR 1000 KILO~'IETERS (621.:169 MILES> \VITI-TOUT PAY LOAD 

Neither Intcrnational nor National (U.S.) Recnrrl has heen estahlished. 
SPEED FOR 2000 KILOMETERS (1242.739 1\IILESl WITHOUT PAY LOAD 

Neither International nor National (U.S.) Record has heen established. 
SPEED FOR 5000 KILOMETERS (3106.849 ~JILES) WITHOUT PAY LOAD 

Neither Intcrnational nor National (U.S.) Record has heen e•tablished. 
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 
l\Iulti-scatcrs weight empty less than 750 kgs. (1,653A50 II>>'.) 

AIRLJNI~ DISTANCE 
Neither Intcrnational nor National (U.S.) Record has 

ALTITUDE 
Neither Intcrnational not· National (U.S.) Record has 

SPEED FOR 100 KILOJ\IETEI<S (62.137 MILES) 
Neither Intcrnational nor National (U.S.) Record has 

SPEED FOR 1000 KILOliiETEI<S (621.369 MILES) 
Neither Intcrnational nor National (U.S.) Record has 

SPEED FOR 2000 KILOMETEI<S (1242.739 MILES) 
Neither InteTnational nor National (U.S.) Record has 

been 

been 

been 

he en 

been 

BALLOONS-CLASS A 
FtRST C\TEGORY (600 cu[,ic meters) 

DURATION 

established. 

established. 

established. 

established. 

established. 

International He coni .............................................. 22 l1rs. 3-4 111in. 
<;eorges Cormier, France, August 10 and It, 1924. 

National (U.S.) Record., ...... ,., .... , ........... , ...... No11c has been established. 
DISTANCE 

International Record ....................... , . , , .... SO 1.17 3 kiiolltcters ( 499.(.9 miles) 
Georges Cormiet·, France, Tuly 1, 1922. 

National (U.S.) Record .... : ......•.•..•....•....•••.... None has hccn established. 
ALTITUDE 

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

SECOND CATEGORY ((,QJ-900 cubic meters) 

DURATION 
International Record ............................................... 23 ltrs. 28 1nin. 

Jules Dubois, France, 1\lay 14 and 15, 1922. 
National (U.S.) Record •.................•.............................• 19 hours. 

W. C. Naylor and K. W. '.Yarren, "Skylark," Little I<ock, Arkansas, to Crawford, 
Tennessee, April 29-30, 1926. 

DISTANCE 
International Record •.•...•...................... 804.173 kilometers (499.69 miles) 

Georges Cormier, France, July 1, 1922. 
National (U.S.) Record, ....... , ..... , ................... 660 kilometers ( 410 miles) 

W. C. Naylor and K. "'· Warren, "Skylark," Little Rock, .\rkansas, to Crawford. 
Tennessee, April 29-30, 1926. 

ALTITUDE 
Neither Inten1ational nor National (U.S.) Record has been established. 

THIRD CATEGORY (901-1200 cubic "'clcrs) 

DURATION 
International Record ............ , ...................•... , ........ 26 hrs., 46 min. 

E. J. Hill and A. G. Schlosse-r, United States, Ford Airport to l\lontvale, Virginia, 
July 4-5, 1927. 

National (U.S.) Record ....•.......•••...•..•..••..••.••.•..••.•••. Same as above. 
DISTANCE 

International Record ............................... 1,238 kilometers (769.256 miles) 
Georges Ravaine, France, from Basic, Switzerland, 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 Ilookerton, North Carolina, July 4-5, 1927. 

ALTITUDE 
Neither lnten1alional nor National (U.S.) Record has been established. 

FOURTH CATEGORY (1201-1600 cubic IIICic>·s) 

DURATION 
International Record .. , ............. , .. , ... , ............... ,, .... 26 hrs., 46 min. 

E. J, Hill and A. G. Schlosser, United States, Ford airport to Montvale, Virginia, 
July 4-5, 1927. 

DISTANCE 
International Record ............................... 1,238 kilometers (769.256 miles) 

Georges Ravaine, France, from Basic, Switzerland, 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 Hookerton, North Carolina, July 4-5, 1927. 

ALTITUDE 
Neither Inten1alional nor National (U.S.) Record has been established. 
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FtFTH CATEGORY (1601-2200 cubic meters) 

DURATION 
International Record .........••.•.....••.••...•...•..••.••....••.••...•.• 51 hours. 

Lt. Comdr. T. G. \V. Settle and Lt. Charles H. Kendall, United States, Gordon
?\ B!'nnctt Balloon ,Race, Chicago, Illinois, September 2, 3, and 4, 1933. 
' at10nal (U. S.) Record •.......•..........••...•.•....•.••..•.•.•• Same as above. 

DISTAXCE 
International Record .......................••.....• 1,550 kilometers (963.123 miles) 

Lt. Comdr. T. G. \V. Settle, USX, and Lieutenant Wilfred Bushnell, USX, United 
States, from llasle, SwitzerlanJ, to Daugieliski, Poland, September 25, 26, and 27, 
1932. (Gordon-Bennett) 

X a tiona! (U.S.) Record ............................................ Same as above. 
:\LTITl'DE 

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

StxTH CATEGORY (2201-3000 cubic meters) 

!Jl'RATION 
International Record •.....•...••.....•••.•.••........•.•.•.............. 5 I hours. 

l.t. Comdr. T. G. \V. Settle and Lt. Charles II. Kendall, United States, Gordon· 
• B~nnctt Balloon Race, Chicago, Illinois, September 2, 3, and 4, 1933. 

I\ahonal (U. S.) Record ........................................... Same as abo,•e. 
lliSTAI\CE 

International Record ..........•.•..•..•............ 1.550 kilometers (963.123 miles) 
Lt. Comdr. T. G. W. Settle and Lt. Wilfred Bushnell, United States. from Easle, 
Switzerland, to Daugieliski, Poland, September 25, .!6, anJ 27, 1932. (Gordon
llcnnctt) 

Xational (U.S.) Record ........................................... Same as above. 
ALTITUDE 

International Record ....••••........•................ 8,690 meters (28,508.413 feet) 
t'apt: Hawthorne C. Grav United States Scott Field, Belleville, Illinois, )-larch 9, 
1927. -' ' 

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

SEVEXT!I CATEGORY (3001-4000 cubic mctc.-s) 

DURATIOX 
International Rcl'ord ....................... , ............................ 51 hours. 

Lt. Comdr. T. G. \V. Settle and Lt. Charles II. Kendall, United States, Gordon-
• B!'nnctt Balloon Race, Chicago, Illinois, September :?, 3, and 4, 1933~ 

NatiOnal (U. S.) Record ........................................... ::.a me as above. 
DISTANCE 

International Record ..•..•.•.••...•............... 1,550 kilometers (963.123 miles) 
Lt. Comdr. T. G. \\'. Settle, USN. anJ Lieutenant Wilfred Rnshnell, US;\!, United 
States, from easle, Switzerland, to Daugieliski, l'olanJ, September 25, 26 and 27, 
1932. (GorJon-Bennett) 

Kational (U.S.) RecorJ." ....................... , .................. Same as above. 
ALTITUDE 

International Record •.•••.......•.....•............ 8,690 meters (28,508.413 feet) 
Capt. Hawthorne C. Gray, United State;, at Scott FiciJ, l.lelleville, Illinois, March 
9, 192i. 

National (U.S.) Record ..•. , ... , .................. , ............... Same as abo,·e. 

EIGHTH CATEGORY (4001 cubic mt'lcrs or more) 

DURATION 
I Itterttatiottal T~ecord . ... , , ........................... , ............. · ..... 87 hours. 
, l~. Kaulen, Cermany, December 13 to 17, 1913, 51 1 urs 

N atwnal (U. S.) RecorJ ...........................•.. · .. · · · · . · · · · · · · · · · · 10 • 
Lt. Comdr. T. G. \V. Settle and Lt. Charles H. Kentlall, Gonion-Bennett Bal· 
loon Race, Chicago, Illinois, September 2, 3, ancl 4, 1933. 

DISTANCE 
International Record .•.•.•.•.................... 3,052.7 kilometers (1,896.856 miles) 

Berliner, Germany, February 8, 9, anJ 10, 1914. . ., 
National (U.S.) Record .......................... 1,887.6 kilometers (1,17".898 miles) 

A. R. Hawley, St. Louis, l\lissouri, to Lake Tsrhotogama, Canada, October 17-19, 
1910. 

,\LTITUDE • 0 
International Record.,, ..•.... , .... ,,.,,., ............. 18,66; meters (6!,"37 ~feet) 

Lt. Comdr. T. G. Vv. Settle, USN, and 'lajor C. L. Fordney, USi\lC, Untte~l ~tates, 
take-ofT from Akron, Ohio, landing ne;~r Hay Side, New Jersey, Nov~mber "0, 1933. 

National (U.S.) RecorJ.,.,., .. ,, .... ,., .......................... :->a me as above. 



AIRCRAFT YEAR ROOK 

AIRSHIPS-CLASS B 
AIRLINE DISTANCE 

International Record •••.••.••.••••.••••..•.•.. 6,384.500 kilometers (3,967.137 miles) 
Dr. Hugo Eclcener, Germany, L.Z. 127, "Graf Zeppelin," 5 Maybach 450-550 HP 
engines, from Lakehurst, N. J., U.S.A., to f"riednchshafen, Germany, October 29, 
30, 31, and November 1, 1928. 

National (U.S.) Record ••••••••••••••••••••.•••.•.••••••...•..... X one established 

GLIDERS-CLASS D 
AIRLINE DISTANCE 

International Record .••.•••.•••••••••••••••••.••• 220.270 kilometers (136.869 miles) 
Gunther Groenhoff, Germany, "Fafnir" Glider, from the \Vasserkuppe/Rhon to 
Meitzendorf, near Magdeburg, July 25, 1931. 

National (U.S.) Hecord •....•••••••.••.....•.•... 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 WITH RETURN TO POINT OF DEPARTURE 
International Record ....•••••••••.••••.•....•••.. 455.800 kilometers (283.220 miles) 

Ferdinand Schulz, Germany, "\'Vestpreussen" glider, Rossitten Field. l\lay 3, 1927. 
National (U.S.) Hecord •.•••.•..•••.••..•.•••.•••••...••••••••••• None established. 

DURATION WITH RETURN TO POINT OF DEPARTURE 
International Record ••.••.••..•.•..•..•.••...••••••••....•...•••.. 36 hrs., 35 min. 

Kurt Schmidt, Germany, Grunau Baby glider, "D-Loerzer" at Korschenruh, Prusse 
Orientale, August 3 and 4, 1933. 

National (U.S.) Record ........................................... 21 hrs .• 34 min. 
Lieut. William 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-Rossite1·, Lienlas, July 30, 1929. 
National (U.S.) Record ••••.••••••......•••.•.•••.•.•• 1,457 meters (4,780.169 feet) 

J. K. O'Meara, Darmstadt glider, Elmira, New York, July 24, 1932. 

AUTOGIROS-CLASS E 
AIRLINE DISTANCE 

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

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

Neither International nor National (U.S.) Reco1·d has been established. 
MAXIMUM SPEED 

Neither International nor National (U.S.) Record has been established. 
SPEED FOR 100 KILOMETERS (62.137 MILES) WITI-IOUT PAY LOAD 

Neither International nor National (U.S.) Record has been established. 
SPEED FOR 1000 KILOMETERS (621.369 MILES) WITHOUT PAY LOAD 

Neither International nor National (U.S.) Record has been established. 
SPEED FOR 2000 KILOMETERS (1242.739 MILES) WITHOUT PAY LOAD 

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

Neither International nor National (U.S.) Record has been established. 
SPEED FOR 10,000 KILOMETERS (6213.698 MILES) WITHOUT PAY LOAD 

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

HELICOPTERS-CLASS G 
DURATION, CLOSED CIRCUIT 

International Record ••••••.•••••.•••••••••••..••.••••••••••.••••.•. 8 min., 45 sec. 
Marinello Nelli, Italy, Ascanio helicopter, Fiat A 50 engine, October 8, 1930, at 
Rome. 

National (U.S.) Record ••••••.•.•••••.•••••.••.••••.•••. None has been established. 
AIRLINE DISTANCE 

International Record .•••••.••••••••.•••••••..••••••• 1,078.60 meters (3538.706 feet) 
Marinello Nelli, Italy, Ascanio helicopter, Fiat A 50 engine, October 10, 1930, at 
Rome. 

National (U.S.) Record ••••••.•.••••••••••••.•..••••.••• None has been established. 
ALTITUDE 

International Record •••••••••.••••••••••.••••.•••••••.••••. 18 meters (59.055 feet) 
Marinello Nelli, Italy, Ascanio helicopter, Fiat A 50 engine, October 13, 1930, at 
Rome. 

National (U.S.) Record ...•.....••..•..••...•••....•••.. None has been established. 
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FEMININE RECORDS 

AIRPLANES-CLASS C 

AIRLI::\E DISTA~CE 
International Record .•..•••• : .•• ••••••••• • • • • .3,939.245 kilometers (2,447.728 m.p.h.) 

Miss Amelia Earhart, Umted. States •• Lockheed Vega monoplane, \Vasp 450 HP 
engine, from Los Angeles, Cahf., to Newark, New Jersey, August 24 and 25, 1932. 

National (U.S.) Record.······ • · • • • · • • • · • · • · • • · • · • • • • • ••.•••.••.••• Same as above. 
ALTITUDE , 

International Re~ord •..••.. • • • • • • • · • · • • • · ·.• · • • ·.• • .•• 9,791 meters (32,122.606 feet) 
Miss Marx H1lsz, France, :\lorane-Saulmer a1rplane, Gnome and Rhone 420 HP 
engine, Vdlacoublay, August 19, 1932. 

National (U.S.) Record.······· •: • · • • · • · · • • · · · • · · • • · .8,761 meters (28,743.352 feet) 
Miss Ruth Nichols, .LockJ!eed \·e~ monoplane, Pratt and Wl1itney 420 HP "Wasp" 
engine, at Jersey C1ty A1rport, New Jersey, :\larch 6, 1931, 

l\IAXDlU!II SPEED 
International Recor:d. · · · •.· • · • · · · • · · · · ·: · · · · · .§p~d. 405.92 km.p.h. (252.226 m.p.h.) 

:\irs l\[ay Haizhp, Umted States, \\edell· \\ •I hams monoplane Pratt and \Vhitney 
S40 "np supercharged "\\"asp Jr." engine, Cleveland, Ohio, Sept. 5, 1932. 

National (U.S.) Record.······· .. · .. ··•· .. ···• .. · .... ·· ............ Same as above. 
SPEED FOR 100 KILOl\IETERS (62.137 MILES) WITHOUT PAY LOAD 

International. Re.cord .... · ....... ··· ........ Speed, _281.470 km.p.h.) (174.987 m.p.h.) 
Miss Amdm },arhart •. Umted S?tcs,. L?ckheed \'ega_ monoplane, Pratt and \Vhitney 
"\Vasp" 420 HP engme, Detrmt, 1111clugan, June 2~. 1930. 

National (U.S.) Record.··· .. ··'"···· .. · .. •··•· .. •· .. ·· • .. · .. • • .... Same as above. 

LIGHT AIRPLANES-CLASS C 
Second Category-Single-seaters weight empty less than 450 kgs. (992.070 lbs.) 

AlRLINE DI!5TANCE (SECOND CATEGORY) 
International Record.·:··· .. · .. · .. · ........... 2,976.910 kilometers (1,849.763 miles) 

Madame Mary E.ast1e, Fr:mce, Kl~mm monoplane, Salmson 40 HP engine, from 
Le Bour~tet to Urmo, Russm, June w8 and 29, 1931. 

National {U.S.) Record.· .. · .. • • · • · • · · • · .... · .. · .... • • .... • ...... None established. 
ALTITUDE (SECOND CATEGORY) 

International Record.···· • • • • · • • • • · · · · · · · ·: · • · · ..••..• 5,900 meters (19,356.897 feet) 
Miss Helen~ Bouche,r. Fra~ce, Mauboussm-Peyret monoplane, Zodiac type, Salmson 
60 HP engme, at d Orly a1rport, August 2, 1933. 

National (U.S.) Record •..... ••· ....•••.•.•..•.•.•... 5,516 meters (IS 097 058 feet) 
1\{rs. May Haizlip, Bubl "Bull Pup" monoplane, ~zekel~· 85 HP engine: at· St. Clair, 
Michigan, June 13, 1931. 

SEAPLANES-CLASS C2 
A.IRLINE 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. m~~ers (13,461.259 fc;et) 

Mrs. Marion Eddy Conrad, Umted States, Savo•a-l\larchettl, Knmer 125 HP engme, 
Port \Vashington, Long Island, New York, October 20, 1930. 

National (U.S.) Record ............•.. ······ ....•••. · ..•.. ·· ..•.••. Same as above. 
1\IAXD1Ul\I SPE~D 

Neither Internatwnal nor 1\ational (U.S.) Record has been established. 



NATIONAL AIR RACES 
Los Angeles, Calif. July 1-4, 1933 

OFFICIAL STANDING OF CONTESTANTS 

P/a,·c l'ilut Plane Engine Time Speed 

BENDIX TRANSCONTINENTAL SPEED DASH 

1st •.......... Roscoe Turner ............... Wedell· Williams .........• \\"asp S•· ............•...• 11:30:00 ...... 214:78 
.?no!. ...•..... J. R. Wedell •...............• Wedeli·Williams .......... Wasp .lr ................. 11:58:18 ...... 209:.!3 

EVENT NO. 2-37S CU. IN. DISPLACEMENT 
(6 Laps of a S-Mile Course) 

!st ........... r.eorge Hague ...............• Keith-Ryder .............• :1\Ienasco 4 •.............. 10 54:79 ...... 164 9.l8 ..... . 
2nd .......... S. J. Wittman ..............•• Wittman Spec ............• Hermics Cirrus .......... 11 15:70 •..... 159 8.14 ..... . 
3rd .......... L. S. l\Iiles .................. 1\I & A Spec. . . . ....... 1\lenasco C4S ............. II 32:82 ...... 155 88 ..... . 
4th .......... ,\, C. Chester ................ Cl1ester Spec ............• )fenasco C4 .............• 1:! 12:42 ...... 147 456 ..... . 

EVENT NO. 3-WO~EN'S SHELL SPEED DASH 
Race Xot Run-Prizes Paid on Basis of Standing in Aero] Trophy Race 

Total Pnr~e l'aid 

EVENT NO. 4-SSO CU. IN. DISPLACEMENT 
(10 Laps of a S-Mile Course) 

Mour}' 

$5,0SO.OO 
2,250.00 

360.00 
200.00 
120.00 
80.00 

1,425.00 

lst. .......... Ray :Moore .................. Keith·Ryder Spec .......... )[enasco 6 ............... 1 4'1:24 ...... 189:6~5...... 900.00 
2nd ......... Roy Minor ..................• Howard DGAS ............ )[enasco R6 .............. 1 SO:SO ...... 189:374...... 500.00 
3rd .........• Gordon Israel ...............• Israel Racer ..•........... :\Ienasco C6S ............. I 05:81 ...... 175:471...... .~00.00 
4th .......... George Hague ............... Keith.Ryder .............. Menasco 4 ............... ! 24:46 ...... 172:338. ... .. 200.00 
5th .......... L. S. :\files .................. )[ & A Spec. . . . ....... :'llenasco C4S ............. I 58:06 ...... 166:%6...... 100.00 
6th ........... S. J. \Vittman ................ Wittman Spec ............. Hennies Cirrus ..........• I 01:01. ..... 166:511 ............... . 

EVENT N0.6-37S CU. IN. DISPLACEMENT 
(6 Laps of a S-Mile Course) 

!st. .......... A. C. Chester ................ Chester Spec .............. )lenasco (4 .............. 12:17:5.1. ..... 146:43 
2nol. .•••.•..• S. J, Wittman ..............• Wittman Spec .........•..• Hcrmies Cirrus . . . . . . . . . . • l\o . . . . . . Xo 
3nl .......... L. S. Miles .................• )[ & A Spec. . . . . . ...... Menasco C4S ............• on;cial ...... Official 
4th .......... George Hague •.••.....•..••.• Keith-Ryder .........•.... ::\[cnasco 4 • • . . . . . . • . • . . . . • Tim!.' ...... Sp!.'l.'d 

The last three completed only 5 laps 
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Place Pilot ['laue f.ugiuc 

EVENT NO. 7-550 CU. IN. DISPLACEMENT 
(10 Laps of a S-Mile Course) 

Time Spred 

lst ••••..•.••• Roy Minor .................. Hnwarrl nr;A.S ........... 1\l~nusco 116 .............. 15:13:96 ...... 196:95 
2nd .......... Ray Moore .................. Keith-Ryder Spec .......•.. 1\lcua~cd ti ................ 15:38:57 ...... 191:58 
Jrd .......... George Ilague ................ Keith-Ryder Sper .........• ;\(.,Hasco 4 .. : .............. 18:03:51 ..... :166:13 ..... . 
••••.•.•••••• Gordon Israel •.•.•...••••••. , Israel Racer ••.....•.•.•.• ;\1 cHasco C6S .... · . . • • . • • • lJ1d not finish 

EVENT NO. 8-1000 CU. IN. DISPLACEMENT 
(10 Laps of a 5-Mile Course) 

!st ........... ]. R. Wedell ................ Wedell-Williams Spec ...... Wasp Jr ................. 14 27:62 ...... 207:46 ..... . 
2nd ......... Roy 1\linor .................. Howard DGAS ........... Menasco D6 .............• 17 13:<l2 ...... 174:09 ..... . 
Jrd .......... George Hague ............... , Keith-Ryder ............• !lleuasco 4 ................ 18 10:01. ..... 165:14 
4th ........... Lee Shocnhair ............... Brown Spec .............. , Menasco 6 ................ :?I 48:88 ...... 137:52 

EVENT NO. 9-AEROL TROPHY RACE 
(5 Laps of a 10-Mile Course) 

1st ........... May Haizlip ................. Wedell-Williams .......... Wasp Jr ................. 17 50:04 ...... 168:216 .... .. 
2nd .......... Marty 'Bowman .............. (;ce-Bce .................. \Vasp Jr .•..............• 18 3.~:12 ...... 161:708 .... .. 
Jrd .......... Gladys O'Donnell ............ Waco .................... Wright }6·7 .............. 2..! 23:24 •.•... 134:004 ..... . 
4th •...•....• Henriella Sumner ............ Travel Air Spre<lwing ••..• Wright ]5 ................ 23 05:53 •.•••• 129:933 •.••.• 

EVENT NO. 11-375 CU. IN. DISPLACEMENT 
(6 Laps of a 5-Mile Course) 

1st ........... L. S. Miles .................. M & A Spec .............. 1\feHasco C4S ............. 11:11:26 ...... 161!:91 .... .. 
2nd .......... George Hague ................ Keith-Ryder .............. !llenasco 4 ................ 11:13:47 ...... 160:363 ..... . 
Jrd •••..•..•• S. J. Wittman ........••.... , • Wittman Spec •....•.....•• Hermies Cirrus ...... , .••• II :32:05 .....• 156:058 ..... . 
4th .......... A. C. Chester ............. ,,.01ester Spec .•....••....•• :Menasco C4 .............. 11:41:92 ...... 153:864 .... .. 

EVENT NO. 12-550 CU. IN. DISPLACEMENT 
(10 Laps of a S-Mile Course) 

lst ........... Roy Minor .................. Howard DGA5 ........... Menasco B6 .............. 15:28:17 ...... 193:930 •••••• 
2nd •.•.•••••. Ray Moore .................. Keith-Ryder Spec ...•....•• Menasco 6 ............... 15:42:92 ...... 190:896 •••••• 
3rd ......... Gordon Israel ................ Israel Racer .............. ~lenasco C6S ............. 17:14:30 ...... 174:031. ... .. 
4th .•..•..•.•. George Hague ••••...•.....•. Keith-Hyder ••..•....... lllenasco 4 ..•.••...•...•• ,17:26:32 •.•••• 172:032., •••• 
5th .......... L. S. Miles .................. Ill & A Spec .............. 1\lcnasco C4S ............. 18:40:82 ...... 160:597 .... .. 
••••••••••• , • Lee Shoenhair...... • .••••... Brown Spec •••••••..•••••• Menasco 6 •• , ••• , • • • . . • • • Did not finish 
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Pla ce Pilot Pla11 e Eugi·uc 

EVENT NO. 14-1000 CU. IN. DISPLACEMENT 
(10 Laps of a S-Mile Course) 

Tim e S peed 

1st. ... . •..... J. R. Wedell .......•........ Wedell-W illiams .......... Wasp Jr .. .... . . ......... 14 :17:61 . 209 :886.. . . 
2nd .. . .. ..... Lee Gehlbach .. • • . . ....... .. . Wedell-Williams .. . . . .. ... Wasp Jr ....... .. . .. . . . . . 15:36:56 . . .... 192:93 . .... . 
3rd . ... . . . .. . Roy Minor ................... Howard DGA5 . . . .. . .. ... :Me nasco E6 . .. . .. . •. .. ... 15:56:70 . .. .. . 188:147 ..... . 
4th . . ... . . . . . Ray Moore . ... . .. .... . .. .. . . Keith-R yder Spec . ..... ... Menasco 6 ..... . •..... . . . 16:19:20 ... . .. 183 :824 ....•. 
5th . .. . .. . ... Gordon Israel ............. ... Israel Racer .. . .. . . . .. . . .. Menasco C6S ..... .. • .. . . . 17:19:27 ..... . 173: 198 ..... . 
...... . . . .... George Hague .... . .... . . .. ... Keith-Ryder ........ .. ... i'vienasco 4 ..... . . . . .. . . . . . 17:30:01. .. . . . 171:427 . . ... . 
........... . . L. S . Miles ..... .. . .. . . .... . . M & A Spec .... . ...... . . . iVIenasco C4S . .. . ... .. ... . 19 :33: 67 . ... . . 153:365 ..... . 

EVENT NO. 16-37S CU. IN. DISPLACEMENT 
(6 Laps of a S-Mile Course) 

1st . . .. . . .. . .. L. S. Miles ... . ..... . ........ M & A Spec ...... .. ...... Menasco C4S .........•• • . 11 14 46 ...... 160 128 . . 
2nd .... . . .. .. George Hague ........... • ... Keith-R yder ......... . .... Menasco 4 ..... ......• •. •. 11 1'i 18 ... . . . 159 95 7 .... . . 
3rd ..... . .. . . S . .T . " ' ittman . .. .. . .... .. ... Wittman Spec ...• • . • •. • ... Hermies Cir rus ........... 11 2 1 OS •.•.•. 158 579 . 
4th .. .. . . ... . A. C. Chester • •. . • ..... .•.. . • Chester Spec. . . . . .. .. . . .. Menasco C4 . . ... .. . . .. . . . 11 39 64 .. .. .. 154 365 .. ... . 

EVENT NO. 17-SSO CU. IN. DISPLACEMENT 
(10 Laps of a S-Mile Course) 

1st .. . . . ...... Roy Minor ...... .. . .. ..... ... Howard DGA5 ...... . .... Menasco B6 ... . . ... . . .. . . IS 48 35 . . .. . . 189 803 ... . . . 
2nd . . . . ...... Ray Moore . . . . . . .. . . .. . . . . .. Keith-R yder Spec . ... . • . ... Menasco 6 . ... ... . . .. . ... 16 06 56 . . .. .. 186 22 7 ..... . 
3rd . . . .. . .. . . Gordon I sr ael . ........... . . . . I srael Racer . ... . ... . . . ... Menasco C6S . . . .. .. . . ... . 17 23 89 . . . .. . 172 432 . . .. . . 
4th . . .. ... . . . . George Hague .. .. .. . ..... . . .. Keith-Ryder . .... . . . . .. . . . Mena sco 4 . . ....... . .. .... 17 31 28 . . . . .. 171 22 0 .. 
5th .. . ....... . L. S . Miles ... . . .. . . . ... . .... M & A Spec ....... . ... . . . Menasco C4S ... ... . . . . . . 17 37 97 ...... 170 137 . . ... . 
.. . ... .. ... . . S. }. Wittman ..... . ... . ... . .. vVittman Spec ............. Hermics Cirrus ....... . . . . IS 01 09 ... .. . 166 499 . . . . . . 

EVENT NO. 18-THOMPSON TROPHY RACE 
(10 Laps of a 10-Mile Course) 

1>t . ...... .. .. J. R. Wedell ... . .. . ..... . ... W edell-Williams . ! ... ... . . Wasp Jr .. ... ..... . ... ... 25 12 9 1. . . . . . 23 7 952 . .. . 
2n d . . . .. ... .. L ee Gahlbach .. .. . ... . ... . .. W edell-Wil li ams . .. ..... . . W as p .Tr . .. . .... . . ... . 26 40 38 . ..... 224 947 .. . 
3rd ... . .. . . .. Roy Minor . . ...... ... . .. ..... H oward DG.'\5 . .. ...• . . .. . ~fe na £ co 136 ......... .... . 30 01 17 . . .. .. 199 870 . 
4th . . . . . . .. . George Hague ..... ..... . . .. . . Keith· Ryder .. . ... . • . .... Cl fcna sco 4 ........•....... :1 2 45 00 . . .... 183 206 .. . 
5th .. . ....... Z. D. Granvi ll e ... . . . . . . . . ... Gee-Eee ....... .. . ...... . . W asp S r .. ..... . •.... . . .. 34 39 97 .. . ... 173 07 9 .. .. . . 

Mo11cy 

$1,125 .00 
625.00 
375 .00 
250.00 
125.00 

360.00 
200.00 
120 .00 
80.00 

900.00 
500. 00 
300.00 
200.00 
100.00 

3.375.00 
1.87 5.00 
1.1 25 .00 

7 50.0 0 
375.00 

Roscoe Turn er . . ..... .. . .. . .. Vvcd ~ll·"'illiam s .......... Wasp S r .. . ........... . .. 24: 53 :4 6 ...... 24 1 :03 1 ..... . .. .. .. . . . . 

(Who fini shed fi r st but disqua lified for cutt ing py lon :\o. 3-case appealed to National Aer onautic .-\ ssoc iati on. Wa shin gton. 
D. C. ) 
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Place /'ilot /'IIIII•' • f:nKinc Time s,~~d 

EVENT NO. 23-SHELL SPEED DASH-550 CU. IN. DISPLACEMENT 
(3-Kilometers) 

Jlloney 

I st. ......••.. Roy ll!inor ••.•............... l!owar•l )lf;As •.........•• :\krHrsco C. •••••••••••••••••••••.••••••• 241:612...... $·150.00 
2nd .......... Ray 1\loore .................. Kcith-f(ydt•r .............. :\lcuascu r. ............................. 231:702...... 250.00 
3rd .......... Gordon Israel •..............• Israel Racer ..•.....••.... :\lcnasco C'6S •......•...•......••.•.•••• 221:746...... 150.00 
4th ........... L. S. l\Iiles .................. l\1 & A Spec .............. Menasce• C4S ........................... 210:640...... 100.00 
5th .......... George Hague ................ Keith-Ryder .............. Menasco 4 .............................. 210:124...... 50.00 
............• S . .T. "Wittman ..............•. \Vittma!• Spec ...........•• IIPrmics Cirrus •.••.....••...........••• 201:989 •.••••...•..••• 
............. Z. D. Granville .............. Gec-llee .................. \\'asp Sr ............................... 193:153 ............... . 
............. VI. A. McDonald ............. \V•;ddl- '.Villiams ........•• Menasco Buccaneer •.....•.....•.....••• 185:223 ••.•..•••...•••. 
............. A. C. 01ester ................ Chester Spec .............. Menas~o 4 .............................. 183:575 .............. . 
. . . . . . . .. . .. • l<iley Burrows .................................................................................. 143:131. ............. . 

EVENT NO. 13-SHELL SPEED DASH-UNLIMITED 
(3-Kilometers) 

1st ........... Roscoe Turner .............. \Vede\1-Williams .......... \Vasp Sr ............................... 280:247 .... .. 
2nd .......... J. H. \Vedell ................. \Vedcli-\Villiams .......... \\'asp .Tr ............................... 278:92 .... .. 
3rd •.....•... Lee Gehlbach .....•.•.......• \Vedeli-Williams ........•• Wasp Jr •••......•......•.........••••• 251:93 •••••• 
4th ....•..•.. Roy ?llinor ................... Howard DGAS •...•••..•• Mc1Iasco 6 ••••......•••......•.....•.••. 241:612 ••..•• 
5th .......... Ray :lloore ................. Keith-Ryder .............. 1\-l•""llasco 6 .............................. 231:702 ..... . 

SWEEPSTAKE AWARD NO. 3-EVENTS NOS. 4-7-12-17 
(550 CU. IN. DISPLACEMENT) 

Points 
ht. .......... Roy l\Jinor ................... Howard DGAS ........... :\lcnasco 6 ................ 19 ........................ . 
2nd .......... Hay l\loore ...............••• Keith-Ryder ..•.........•• J\lt1lasco 6 .••.•.•.•..•.•• , J i .•....................... 
3rd •......... Gordon Israel .............••• Israel Hacer ••••........•• :\'lenascu C6S ...•..•...•• , 9 .••••••.•...•••.••••.•.•• 
4th .......... George Hague ............... Keith-Ryder .............. l\lcuasco 4 ................ 9 ....................... .. 
5th .......... L. S. Miles •......•......•••• M & A Spec ....•..•..•.•• l\lcnasco C4S ..•••.....••• 3 •••.•.•••.•••....•••••••• 

SWEEPSTAKE AWARD NO. 2-EVENTS NOS. 2-6-11-16 
(375 CU. IN. DISPLACEMENT) 

l'oints 
I st. .......... S. J, \Vittman ............... \\'itt man Spec, ............ Jfcnnics Cirrus ........... 14 ........................ . 
2nd ..•.•..•.. r;eorge Hague ....••....••••• Keith·Ryder •••..•......•• Menasco 4 .•••.•.•..•••••• 1.3 ••••••••••••••••.•••••••• 
3rd .......... L. S. l\liles .................. M & A Spec .............. :\Tcnasco C4S ............. 13 ........................ . 
4th ......•.•. "\· C. 01cster ••....•......••• Chester Spec .•.•.• ; •...••• 1\lenasco 4 ••••....•.•..••• II .••.•.•....•.••.•.•••.••• 
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PARACHUTE JUMPING 

]u.mper Dista11ce {rom M ark M o11 ey 

EVENT NO. 19 

t;e:;:ge 't~~s~in~ . . :: ::::::::: ::::: :: :: : : : :::::::::: :: ::: ::::::: ::::::::::: : ::::::: ::: m feet 6 in ches . . ........ .... .. . .. . . .. . .... $90.00 
feet 5 inches ............................ 50.00 

Claude Swanson . . . ... .... .... . . . ... .. . . . . .. ......... . . . ... . .. .... • . . . .. .... ....... 655 
\V. T. Dodson ... . ...•. .. ... ... .. . ...... . ... . .. . .. . ... . ....... . .... . .. .. . . . .. . . ... 744 
Rex G. Finney .. .•. ... .. . .. . ....... . ..... .... . . .. . ... . ...... . . ... .. . .. .. .... . . . . . 750 

feet 3 inches ..... . .......... , . . . . . . . .... 30.00 
feet 3 inches .... , ...... . . . ... . . . ... . . .. , 20.00 
feet .. . . .. .. . .. . . . . ...... . . . .. . . • .•... . 10.00 

EVENT NO. 20 

/;;~~y ~~ ew~~;~ko~ki . : : : : : : : : : : : : : : :::: : :: : : : : : : : :: : :: ::: : :: : : ::: : : : : : : : : : : : : : : : : : : : . 6 i . f~~t . 2 . i·~ ~~;~s : : : : : :: : : : : : : : : : : : : : : : : : : : : : 90.00 
50.00 
30.00 
20.00 
10.00 

Troy S. Colboch .. . ..... .. , . ... . . , ... . .. .. ..... .. .... . . ... .. . . .. . . .... .... ... .. .. . J 46 feet 5 inches . . . ... . . . . ... ....... .. ... . . . 
Vv. T. Dodson ................................................. . .. ... . . . . .. ... . . .. 244 feet 6 inches . ... . . .. ... .. . ... .. . ... . . .. . 
George Cook ..... ....... ............. . . . .. . .. . . .... ... ... . ... . . . . . . . . . . . . . . . .. ... . 318 feet I in ch .. . .... . ... .. .... .. ....... . . 

EVENT NO. 21 
Jerry Vo.fessling .... .. ... • ... .. .. ..... . .. .. .. .... . . .. . .. ... . . .. . . .... . .. . .. . ....... 23 feet 
Bert White .... , . . .. . , . . , •. , . . . . . . . . . . . . . . . . • . . . • . . . . . . . • . • • . . . . • • • . . . . . . . . . . . . . . . 30 feet 
Rex G. Finney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 94 feet 

6 inches :: :::: :::::::: : ::::: :::::: : : 
90.00 
50.00 
30.00 
20.00 
10.00 

H enry J . Novakoski ....... ... . ... .. .... .... ... . . . . .. .. . . ... . .. . . .. ... ..... .. . ..... 125 feet 
Troy S. Colboch . ... . ... . . . . .. . ... . ...... ... . . . . ... .. . .. .. .. . ... . .. . . . . . .. ... .. . . . 17 5 feet 6 inches::: : :::::::::::::::::::::::: 

'EVENT NO. 22 

b~r;{ge "l~~~in~ .. ::::::::::::::::::::::::::::::::: ::: :::::::: :: ::::: :: ::: ::: ::::: ::: ::: :::::::: :: ::: :::: :: :: :: ::::::::::::::: ::: 
Claude Swanson .... , .. ..... ••...... . ... ... .. . , ... . . . ....... .. .......... .. .......... . .. .. .... . . . ......... . . , , .. . . . . .. ..... . . .. . 
W. T. Dodson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .... . • ••. . . ... .. • . . . . ..... .. . . ...... .. 
Rex G. Finney ....... . . .. . .. . . .. ......... , . .. . ... . .. , ... .. ...... .. . ..... .. .... . . . . .. .. .. .. . . . ... .. . .... . . ... .. ...... , . .... . . . 

SWEEPSTAKE AWARD NO. 4-PARACHUTE JUMPS 

Jerry \Vessling . . . . . . . . . . . Po i11 ls 

~::t: J;~;?o:'~· • . : ... :. • • . • • . • • • . • • • • • • . • • • . • . • . . . . • • . . • • • • • • • • • • • • • • • • • • • • • • 'l . • . . . . . . . • • • . • .••.......•. •.••• .• ..•.. 
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TROPHIES AWARDED IN 1933 NATIONAL AIR RACES 
Do11or Trophy Awarded To 

Bendix Aviation Corporation ••• Vincent Bendix Trophy ..•.••..•.•.....•......• Col. Roscoe Turner ••• l'endix 
Charles E. Thompson .•..•... Charles E. Thompson Trophy •......•..•.......• }. R. Wedell No. 18 
fred E. Keeler ..........••• Fred E. Keeler Trophy ••......................• }. R. Wedell ••••••• No. 8 
Will Rogers ..........•...••• Will Rogers Challenge Trophy ....•••.•.••....•• No Award-Race 

not finished. 
Cleveland Pneumatic Tool Co. , , Aero! Trophy Race ............................• !st. May Haizlip 

2nd. Marty Bowman No. 9 
3rd. Gladys O'Donnell. 

Shell Oil Company .......... Shell Speed Dash ............................... Awarded on merits 
. of Aero! Trophy Race. \\'omen 

Shell Otl Company •.••••••.. Shell Speed Dash •..........•.................•• !st. Roscoe Turner 
2nd.]. R. Wedell 

E:·c11l 
Trophy Race 

only 

1 • 3rd. Lee Gehlbach 
S 1ell Otl Company •...••.••• Shell Speed Dash •......................•.....•• !st. Roy Minor 

2nd. Ray :-.roore 
3rd. Gorrlnn J srael 

••• \Vorld's Recot·d Attempt 
J Kilometer Spee<l Dash 
550 cu. in. or less 

Frank A. Tichenor .......... Aero Digest Trophy ............................. T. R. \\'erie! I ....... :\(), 4 
Los Angeles Breakfast Oub ••• Breakfast Oub Trophy •••• , .•••••.••••••••••••• George Hague •.... , • No. 2 
Clifford W. Henderson .... , .• Clifford W. Henderson Trophy ..•...•.........• Col. Roscoe Turner •. Chumpionshi!1 Pilot Award 
Foreman & Clark .........•.. Foreman & Clark Trophy ••••••....•••.....•.•• ,Jerry \Vessling ....• Sweepstakes l'arachute 

Precision Aw.,rd 
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Place Pilot 

INTERNATIONAL AIR RACES 

Curtiss-Wright-Reynolds Airport-Chicago, Illinois 
September 1, 2, 3, 4, 1933 

OFFICIAL STANDING OF CONTESTANTS 

f'I<IIIC E11Riu,• Tim,· 

EVENT NO. 1-200 CU. IN. DISPLACEMENT-Race not run 

EVENT NO. 2-375 CU. IN. DISPLACEMENT 

sr,·,·.: 

1st. ...•.•.... A. C. Chester . , .•.•.... , . , ... Che>tcr Sp,·c. , , , , , ..... , . ~knasco C-IS . , .. , .... , .. \ll:.''l 4ri ....•. lli3 ~~ 
2nd .......... L. S. )Iiles .................. ~Iiles & :\twood Spec ...... ~Ienas<'<l l'4S ............ II ·ol.i ~·1 ...... 162 2•l 
3rd .......... G. 0. Hague ................. Keith Ryder Rl ........... ( ~1.-nast'<) 4 ............... II: U 3-1. ..... Ito!) 33 

tl'irat<' ('4:' ............. . 
4th .......... S. J, \Vittman ............... \\'ittman Spec ............ 11<-rmies t'irru- ........... ll:-'4:•17 ...... 1.il:.:.; 
5th .......... Roy Liggett .................. Falh,rts Spec ............. l'irru-·~lark III .......... II :33:r,~ ...... 151 :.1.1 

EVENT NO. 3-550 CU. IN. DISPLACEMENT 

1st ........... Rov l\Iinor ................... Howard .................. :'ll~nasco Rt> .............. I·I:-IS:S6 ...... 20.::.'I 
2nd .......... Roy Lig-gett .................. (',·,;sua ................... \\'.trncr 143 ............. l.i :-11 :7·1. ..... 191: J.l 
3rd .......... A. C. Chester ................ Chest,•r Spec .............. :'o!·~n.tsco C4::i . . . . . . . . . l~·•lS:7.:: ...... li-l:'li 
4th .......... G. 0. Hague .. .. .. . .. ... ..Keith R~·der Rl ........... :'llcnasco .j ................ 17·-1'1:7.' ...... 16S:.:!•· 
............. Gordon Israel ................ Israel Racer .............. :'llcnasco Ct>::i-3 ........... <I ••••J'I'C•I out in ot:: 

EVENT NO. 4-1000 CU. IN. DISPLACEMENT 

1st. .......... Lee Gehlhach ................ \\'e,J..II-\\'illiams .......... \\':hll _lr ................. l;:r. .~S ...... ]<l'l I 
2nd .......... A. C. Cltester ................ Chester Spec .............. :\l,·n:"c" t'4S ............. !;.; 1.:! ...... 11!~ .; 
3rd .......... L. S. llliles .................. :'llik' & Atwood Spec ...... ~knasco t'-IS ............. l•·:•l 7·1 ...... IS.' ' 

EVENT NO. 5-200 CU. IN. DISPLACEMENT 

lst. .......... S. J. Wittman ............... Popjoy S;,cc .............. i'oJpjoy ................... ll:l'i:il. ..... 101i:'iS 

i.tp) 

2nd .......... Lyman Voelpel .............. Tilbury Flash ............ <1ntrch .................. 11:4i:.:!r', ...... IOI:I!O 
3rd .......... Walter Eagnick .............. Heath ................... (',ntinl'1Jtal :\·40 .......... l~:l'i:iO ...... 9i:Si .... .. 
•••.......... Bill Reedholm •.••..•......... Loose .................... J.,,,,c.J.runhert ............ 1 llmppetl out in Jnl lap) 

..1: 01:,~}1 

$Jri0.00 
:!00.00 
l.:!tl.lll) 

ll•l•)l} 
40.1)0 

810.00 
4iO.O•l 
~~l).lirl 
l~rlrll) 

!),).) , ' 

.::d1) 'I\ 
jl}:) I I' 

ISO 11•1 
ll]rl.O•l 
110.00 
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Place Pilot Pla11e l:uf.!iuc Tmrt· Sp,·,·d 

EVENT NO. 6-375 CU. IN. DISPLACEMENT 

1st ........... A. C. Chester ................ Chester Spec .............. ~!cnasco C4S ............. 10:12:76 .... 1 6:25 
2nd .......... L. S. Miles .................. ~lites & Atwood Spec ..... :\!enasco C4S ............. 10:24:24 .... .. 1 3:01 
Jrd .......... G. 0. Hague ................. Keith Ryder R1 ........... O!cnasco 4 .............. 10:34:00 ...... 1 0:35 

!Pirate C4S ............. . 
4th .......... S. J, Wittman ................ \\'ittman Spec ............ llcrmies Cirru, ........... 11:09:98 ...... 161:20 
5th .......... Russell Hosler ................ Falkcrts Spec ............. Cirrus-:\fark III .......... II :31:17 ...... 156:26 

EVENT NO. 7-550 CU. IN. DISPLACEMENT 

!st. .......... Roy :Minor ................... Howard .................. Menasco 136 .............. 15:11!:66 ...... 195:94 
2nd .......... Gordon Israel ................ Israel Racer .............. ~lcnasco C6S·3 ............ 16:16:42 ...... 184:54 
3rd .......... A. C. Chester ................ Chester Spec .............. 11fenasco C4S ............. 1(,:16:32 ...... 184:37 
4th .......... L. S. Miles .................. :\Iilcs & Atwood Spec ...... i\lcnasco C4S ............. 16:23:49 ...... 183:02 
............. G. 0. Hague ................. Keith Ryder R1 ••......... (i\lenasco 4 ............... (Dropped out in the (,th lap) 

(Pirate C4S ............. . 
•............ S. J, Wittman ............... Keith-Ryder .............. ~!cnasco ................. (]),·oppeol out in the 4th lap) 
•............ ]. 1~. \Vedell ................. \Vedcll-\Villiams .......... :\!enasco "Buccaneer" ..... (llroppecl out in the 1st lap) 

EVENT NO. 9-200 CU. IN. DISPLACEMENT 
Jst. .......... S. J, Wittman ............... Popjoy Spec .............. Popjoy .................. 10:53:52 ...... 110:17 
2nr\. ......... Lyman Voelpel ............... Tilbury Flash ............ Church .................• II :19:.H ...... 105:99 
3rd .......... Walter Bagnick .............. Heath ................... Continental A-40 ......... II :37:66 ...... 103:20 
............. Bill Reedholm ................ Loose .................... Loose-Lambert ............ ( lln>ppc•l out in 1-<t lap) 

EVENT NO. 10-375 CU. IN. DISPLACEMENT 
lst ........... A. C. 01estcr ................ Chester Spec .............. Menasco C4S ............. 9 56 37 ...... 181 10 
2nd .......... L. S. i\li!es .................. l\liles & Atwood Spec. .. .. ~!enasco C4S ............. 10 02 12 ...... 179 37 
3rd .......... S. J. Wittman .............. Wittman Spec ............. Hermie'S Cirrus ........... 10 45 14 ...... 167 41 
4th .......... Russell Hosler ............... Falkerts Spec ............. Cirrus-?llark III .......... II 03 95 ...... 162 66 
Sth .......... Arthur Gross ................ Howard Spec .............. Gypsy •.•...........•.•.• 11 56 61 ...... 150 71 

EVENT NO. 11-550 CU. IN. DISPLACEMENT 
1st. .......... Roy Clfinor .................. Howard .................. :\fcnasco 136 .............. 15:21:21 ...... 195:41) 
2nrl .......... r\. C. Chester ................ Chester Spec .............. Menasco C4S ............. 16:01:24 ...... 187:26 
3rd .......... Gordon Israel ................ Israel Racer ............. , :\Ienasco C6S-3 ........... 16:24:18 ...... 182:89 
4th .......... L. S. Miles .................. Miles & Atwood Spec ...... 1\fcnasco C4S ............. 17:11:70 ...... 174:47 .... .. 
............ G. 0. Hague ................. Keith Ryder Rl ........... (Menasco 4 .............. (Dropped out in 4th la[l) 

(!'irate C4S .............• 

MOll!'\' 

$.\(,(),1)1) 
200.1)0 
120.00 

80.00 
40.00 

810.00 
450.00 
270.00 
180.00 

180.00 
100.00 
60.00 
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200.00 
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810.00 
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r lac e Pilot Pla ne En g ine T iiJl e St•ced 

EVENT NO. 12-WOMEN'S INTERNATIONAL FREE-FOR-ALL 

1st. .......... May H aizlip ............ . .... W edell-'vVIlli ams .......... W as p Jr ................. 15 41 84 ...... 191 II 
2nd ....... , .. Florence Klingensmith . . ..... Gee Bee ...... .. .......... Wright \Vhirlwind J·6·E·3 .. I S 52 16 ...... 189 04 
3rd .......... Martie Bowman .............. Gee Bee ............... . .. W asp C.! ................ 17 45 95 ...... 168 86 
4th .......... H enriet ta Lantz .............. Howard Spec . ............ Gy psy ............... .. ... 24 22 10 ...... 123 II 

EVENT NO. 14-200 CU. IN. DISPLACEMENT 
1st .. ......... S. J. Wittman ............... Popjoy Spec .............. P opj oy ................... 9 4 94 ...... 120:01 
2nd ... . ...... Lyman Voelpel ............ T ilbury Flash ... . ....... . Church .... . ... .... ...... 10 7 47 ...... 11 2.95 
Jrd .......... W alter Bag-nick .............. H eath .......... : ........ Continenta l A-40 .. .. .. .... 10 5 96 ...... 109:76 
4th .......... W. A. C. Stoudt ............. Church Midwing .......... Church J-3 ............... 14 7 72 ...... 82 :98 

EVENT NO. 15-375 CU. IN. DISPLACEMENT 

1st ........... A. C. Chest e r ... . . .. ......... Chester S pec .............. Menasco C4S ' ............. 9:25:59 ...... 190:9 
2nd .......... L. S. Miles .... . ............. Miles & AtwoodSpec . .. . ... i\Ienasco C4S ........ . .... 9:37 :07 ...... 187:1 
3rd .......... G. 0 . Hague ................. Keith Ryde r Rl ........ .. (Mena sco 4 ............... 10: 31 :3 1. .... . 171:0 

(P irate C4S ... ....... ... . 
4th .......... Russell Hosler ............... Falkerts Spec .. . . . .... . ... O rrus-i.Vfa rk III . . ........ 10 :32 :68 . .. . . . 170: 70 
5th ......•... S. J. Wi ttman ................. Wit tma n Spec ....•....... H e rmies Cirrus .. . ... . . ... . 10 :46 :99 .. .... 166 :93 
6th .......... Gordon Israel ................ Howard Spec . ............ Gypsy ................... 11 :3 1:39 .. .. .. 156 :21 

EVENT NO. 16-5'50 CU. IN. DISPLACEMENT 
' 

1st ..... . ..... Roy Minor .................. Howard .... .' ............ '. i\Ienasco B6 ..... . . . ..... : 14 :51: 99 . ... .. 20 1:80 
2nd .......... Gordon Israel ................ brad Racer .............. Menasco C6S·3 ........... 15 :1 0 :3 5 .. .... 197 :7 3 
3rd .......... A. C. Chester ................ 01est~r Spec .............. Menasco C4S ............. 15 :1 2:5 4 ...... 197: 25 
4th .......... S. J . Wittman .. . .. . .. . ..... Keith-Ryder . . .. .......... 16 :11: 04 .. . .. . 185: 37 
...........•.. L. S. Miles . . .. . ......... . ... Miles & Atwood Spec . ...•. i\Ienasco C4 S .. ... . ...... . (Drop ped out in the 8th 
............. G. 0. Hague ................. Keith-Ryder .............. (Menasco 4 ............... ( f a iled to ge t s ta r ted) 

(Pirate C4S ..... .. . . .... . 

EVENT NO. 17-FRANK PHILLIPS TROPHY RACE 

1st. .... . ..... J. R. Wedell . .. . ............ W edell-Williams .......... Wasp S r . . ....... . . . ..... 2-1: 23:65 ...... 245 :95 
2nd ....... . .. Lee Gehlbach .. . . .. . . ........ W edell-Willi ams .. . . .. .... Was p J r .. .. . .. . ..... . .. . 27 :35:27 .. . ... 2 17: 48 
3rd .......... Roy Minor . .. ...... .. ........ H oward ............ .. .... i\<Ien asco B6 ......... .. ... 27:53:20 ...... 215:15 
... . .......... S. J. Wittman ... .. .......... K eith-Ryder .............. Menasco .. .. .. , .. . .... . .. (Ou t in the 9th la p) 
.... ... ....... Florence Klingensmith .. . ..... Gee Bee ........... . .. . .. . 'v\' ri ght Whirl win d .T ·6·E·3 .. (Crashed a ft er fi ni shin g 
. .. ........... Roscoe Turner .. . ..... . ...... "Ring F r ee" S pec. . ..... Wasp S r . . .. . . ..... .. . . .. (O ut in the 8th bp) 
............. L. S. Miles .......... .... .... M iles & Atwood Spec ...... Me nasco C4S ......... .. .. (Out in t he 3 rd lap) 

i\lo 11 ey 

$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 

... .. .... 
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810.00 
45 0. 00 
270. 00 
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Place Pilot Pla11e £ng111 e Time Spe~d 

SHELL STRAIGHTAWAY SPEED DASHES 
I st . . ...... .. . ]. R. Wedell ................ Wedell · Williams .......... Wasp S r ............................... 30 5:33 
2nd ....... .. . Roscoe Turner .... ........... "R ing free" Spec .......... \•Vasp S r .............. ......... .... .... 289:9 
3rd ...... .... L ee Geh lbach . .. ...... .... ... Wedell· Wi ll iams .......... \Vas p Jr ... .............. ...... . . ...... 27 2 :0 

SWEEPSTAKE AWARDS NO. 1B-EVENTS NOS. 1, 5, 9, 14 
(None-Race No. 1 Was Not Run) 

SWEEPSTAKE AWARDS NO. 2B-EVENTS NOS. 2, 6, 10, 15 
P oi 11ts 

1st. .......... A. C. Chester ...... . ... . ..... Chesle r Spec ...... . ... .. . . 1\fennscn C'·IS .. .. . ........ 10 .........•.......... . · · · · 
2nd ... ... ... . L. S. M iles .. ....... ......... ' 1iles & Atwood S pec . ..... 1\fcnasco C4S . .... . . . ..... 16 . . .. • ..•• . . .. .. . ••. . •••• · 
3rd .... •... .. S. J, Wittman . ... ........... Wittman Spec. . .. . ..... . . ITcrmies Cir rus . . ...... . . . 8 .. .. .... .. . . .... · · · · · · · · · 

SWEEPSTAKE AWARDS NO. 3B-EVENTS NOS. 3, 7, 11, 16 
fJoiHfS 

1st . . ......... Roy Minor .. . . .. .. . . . ........ H oward .. . . .... . ...... . . . l\lenasco Rr. .. ... . . . . .. . . . 20 .. . ............... · · · · · · · 
2nd .... . .... . A. C. Chester ................ Chester Spec . . ............ Mcn~sco C4S ............. 13 .... .. .. ..... ..... · ...... · 
3rd . . ..... . .. . Gor don I s rael ... . .. .. ....... . I srael Racer . . .. .... . ..... Menasco C6S·3 . . . . . . . . . . . 9 .. . .. .......... . .. . . . .. · · 

tlfOilCY 

$1,000 .00 
600.00 
400.00 

360.00 
200.00 
120.00 

675.00 
375.00 
225 .00 

LAP PRIZES EVENT NO. 17-FRANK PHILLIPS TROPHY RACE 
Laps 

Jst. .. .. ... .. . J. R. Wedell : .. ...... ........ Wedell·v'iAii lli ams . . . . .... . . W asp S r .. ... . ......... . . 10.. ... .. . . ... ..... ... . .. .. 1.666.70 
2nd .... ...... Roscoe Turner ............... ' 'Ring Free" Spec . ... ..... \:Vasp S r ................. 2................ . .. . .. .. . 333.30 

PARACHUTE JUMPING 
J.wmper D islo11cc {rOll/ Jllor/, 

EVENT NO. 20 
MOllOY 

Jerry Wessl ing .. . ........ .. ... .. ...•.. . .. •..... . .... .... ................ . ........ 2 1 feet 8 in ches .. . ........ . . .... ... ...... . . $90.00 
Joe Brown ... .... .. .. .••..... ....• . . . . ..... . ..... .. . . . . ... . ....... ..... ..... .. ... 3.i 2 fee t ............ .. ... ..... .. .. . . 50.00 
Lieut. E. V. Stewart ....... . ........•.. . ...........• .... .......... .. , ... .. . . ...... I 080 feet . ...•.. .. .•.•.... • .. ... ... .. 30.00 
Henry ]. Novakoski .. ... ... . . . . . ... . ... . .. . . . . . . . . ...••.. •.. • ........ . ........ . ... (Disqualified- Jumped from too low altitude) 
Ralph Nyborg .. .. ... .. .. .. .. ......... . .......... . . .................. . .... ... .. . .. (Landed out side of the fi e ld) 

(Joe 
(Joe 

Crane 
Brown 

EVENT NO. 21-Did not take place 

EVENT NO. 22 
5'1 feet 11 in ches 
5~ feet II inches 
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Jwmper Dista11ce from Mark Mo11e;• 

Ralph Nyborg . ...... • .. • . • . . .. . ... . . . ....... ... . ... . .. . . . .•• •• • ... . . ...... . . ..... 67 feet 9 inches 
J erry 'Wessling . ... . .. . ........ . .. . .. . . . ..... . ... . .... . . . . ... .. . . . ... . . .. .. . ...... 101 feet 4 inches 
H enry J. N ovakoski . . ... . . . . ... . . . . . .. .. .. .. . .... .. . ....... . ..... . ... .. . . . . . . . . .. . 102 feet 6 inches 

... . . . .... . .. . . .... .. . . $30 .00 
.. . .. . .. . . . .. . . . . . . .. . .. .. 20.00 
............ . . . .... . . ... .. 10.00 

Lieu~ E. V. Stewart . .. .. . .. .. ... .. . . . . . . . . . .. .. . . ..... . .. . . ...... . ... . . . .. . .. . . .. 141 feet 9 inches 
J ack Cope ......... . . . . • . •.... . . . . .. . . . .... . . ..... . ..... . .. ... . . .. ... .... . . ....... (Broke his ankle) 

EVENT NO. 23 

m:~~i~~~~:i';LLii :; ; ; ; ; ; ; ; :; ; ; :; ; ; :; ; ; : : ; ; ; ; ; : : ; :: ; ::; ; : :; ::: ::: : ; :; ; ; : : : :; : :: . : J~ ~~~f ~ ~~~iiflf : :; ; ; ; :: ; ; ; ; ; ; ; ; :; ; ; : i .: .: i i : f iUI 
Henry J . Novakoski ... . .•. • . . ... . . . . ......... . ... • . . .. . .. . .... .. , . . .... . ... . . ..... 198 fee t 9 inches . . . . . . . . . . . . . . . . . . . . . . . . . . 20.00 
Ralph Nyborg ...... . ... . .. . . . .. .... . ........ . .... . ....... . . .... . ........... . ... .. (Landed outside of the fi e ld) 

SWEEPSTAKE AWARDS NO. 4B-PARACHUTE JUMPING, 
EVENTS NOS. 20, 21, 22, 23 

Poi11 ts 
J erry 'Wessling ...... ... .. . . ... . . • .. . . ... . ..... ... ......... . ....... .. . . .. . . . ..... . 17 
J oe Brown ....... . ....... . ....... .. ... . .... . ... .. . . . ...... ... .. . ... . . • ....... . ... 16 0 
Lieut. E. V. Stewart .. . • •..... .... ..... .. . . . . ... .. . . .. . . .. . . .... . . ... ...... . .. . . .. 7 
Ralph Nyborg . . ... . . .. .... .. . . ... . . . ... .. .. .......... .. .. . ........ . . .. ..... . . . .. . 3 

Donor 

TROPHIES AWARDED 

International Air Races and Gordon Bennett Balloon Race 
1 ~ 3 3 

Trophy ' A warded T o 

Phillips Petroleum Corporat ion . . . . . : .. . Frank Ph ill ips Trophy . . .. . ... . .. . . . . .. J. R. \ Vedell . ... . .. . ... • . . . . 1\o. l i 
The Chicago Daily News . .. . . . . .. . .. . . . Chi cago Daily News Trophy . . . . .. .. .. . Roy M in or-1 st da y ......... No. 3 

Roy i\[inor-2nd da y . ... . ... No. i 
Roy i\finor-3rd da y . ... . . . . No. II 
Roy i\Iinor-4 th day . .... . . . No. 16 

Fred E. Keeler .... . .. ..... .. . . .... . .. . Fred E. Keeler Troph y .... .. . . . . . . .. . . A. C. Ches ter ..... .. .. . ... .. No. 2 
South Bend Chamber of Commerce . .. . .. South Bend Trophy . .. ... . . ... . ... . ... A. C. Chester ....... . ....... No. 6 
Eddie Rickenbacker ......... . ..... . . ... Eddie Rickenbacker Trophy .... .... . . .. A. C. Chester .. .. ........ . . . No. 10 

E·::e 11 t 

Pixley & Ehlers . . .. .. ... .. .. . .. . . .. . . . Pixley Trophy . .. . . ... .. .. . ... . . . . .. . .. G. 0 . Ha!!ue . . .. . ..... . . . .. . Sportsrmn ship 

90.00 
50.00 
30.00 
30.00 

Olson Rug Company . .. . .. . .... . . . . ... Walter E. Olson Trophy . . .. .. . ...... . . . May Haizli p . . ..... .. ....... No. 12 
Shell Oil Company . ... ... .. . . . . .. . .. . . Shell Speed Dash . ... . . . . . . . . . .. .. . ... J. R. \ Vedcll ... . .. . .. .. ... .. \Vo rld 's Record Attempt 
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_'-\\ IATI CHR01 OL G"Y ND RECORDS 4I7 

INTERNATIONAL GORDON-BENNETT BALLOON RACE 

Lart.ing from hicago, 11 1. 

epte.rnb r 2, 1933 

P lace ' a t io Hal il )' Pilot a11d A ide Pia c of La11dill!; Dist ance 

r o la• •d Franc iszek H 'nek NE of La ke A uln cs, 846 mil es 
z. Burzynsky Port ne u f 

Quebec, 
Coun ty , 

Canad a 

nit cd ta les Navy T . '· \~'- S et t le Bran for d , CoJ1n. 776 mi les 
c. K endall 

3 U n ited tal es W . T . \ an Orm an -o m i. N. Thor L a ke 492 tni lcs 
F r an k A . T rotte.r udbury, On ta rio 

4 Gcnna n y Ri c ha rd S ch uetze K in o-sto ne , M ich. 251 tnil es 
D r. E rich Koe n1er 

Belg ium P hil ippe Quers.in Roscommon. M ich. 229 tni les 
~fa rceJ V an S che lle 

6 F ra nce Georges Rava ine Homer Town shi p, 155 n1i les 
Georges Bla nchet Michiga n 



c--

AIH.CR \FT YE R BOOK 
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J'~ar 

--
1926 
19n 
1928 
1929 
1930 
1931 
1932 
1933 

Oper Pla11es 
11lors in 

Service 
--

19 95 
24 144 
32 294 
27 619 
35 685 
41 720 
33 655 
28 615 

FLYING F:\CTS AND FIGURES 

AMERICAN FLYING ACTIVITIES 

Calendar Years 

Summary of Air Transport Operations 

All American Air Lines 

Miles Miles Passe11- Passenger Express 
Scheduled Fluum gers .!Iiles (pozmds) 

....... 4,6o8,88o (a) 5,782 . ...... 6,467(c) 

....... 5,242,839 {b) 12,594 . ...... 12,495(c) 

....... 10,472,024 152,934 . ...... 35,376(c) 

....... 2o,2.p,891 165,263 197,538(c) 
30,70311I9 28,833.967 385,910 94,545.784 286,798(c) 
47.463,673 43.395.478 457.753 n6,232,153 885,164{c) 
51,932,868 48.344.358 1504,575 143,169,682 r,324,.p8(c) 
54,072,467 5o,8oo,7o5 546,235 183,695,784 I,884,545(c) 

ta) Includes 2,583,056 miles flown on go\·emment operated mail routes. 
(b) Includes 1,320,535 miles flown on government operated mail routes. 

Jlail 
(pou11ds) 

433.649 
1,222,843(d) 
3,632,059(e) 
7,772,014(0 
8,513,67 5 {g) 
9,351,195(h) 
1 ,658,332(i) 
7.644,646{j) 

(c) Includes only express poundage carried on regular schedules and not freight flown by 
special order. 

(d) Includes 121,439 pounds mail down on" government operate,! route~. 
(e) Includes 631,541 pounds mail down on.F.A.l\1. routes. 
(f) Includes 675,o84 pounds mail tlown on:F . ..\.)1. routes. 
(g) Includes so8,474 pounds mail flown on F.A.l\L routes. 
(h) Includes 346,u6 pounds mail flown on F.A.::\1. routes. 
(i) Includes 286,162 pounds mail flown on F.A.;\1. routes. 
U) Includes 2/i,293 pounds mail flown on F.A.l\1. routes. 

Summary of Aerial Service 

Ye11r Operators Pl1111es in }.files llours P11ssengers Employees Reporting Service Flo-cl)n Flown Carried 

1926 .. 420 969 7,656,492 .......... 38o,201 
1927 .. 357 768 8,341,517 .......... 476,724 
1928 .. 108 489 8,4II,889 ·········· 526,203 
1929* 8oo 7.695 xo4,336,56o 1,304,207 2,995.530 
1930* 6oo 5,324 95.959,645 I,Il8,937 2,621,769 
1931* 352 2,818 71,582,750 842,150 1,875.992 
1932* 28o 1,979 50,296,88o 591,728 1,II8,587 
1933* 215 1,810 45,145.400 457.427 962,212 

(*) ~tatistical estimates based on a large number of typical reports. 

l\1 iles flown ........ 
Planes in Service ... 

Summary of Private Flying 
(Corporate and Personal) 

Estimated 

1928 1929 1930 1931 

12,0001000 25,000,000 40,000,000 30,000,000 
1,500 3,125 4.974 6,057 

1932 

25,000,000 
5,128 

1,537 
1,674 
1,988 

20,944 
12,283 

9,141 
4,03.., 
3.752 

1933 

25,000,000 
4.778 
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Government Flying Operations 

Miles Flown 

Year U.S. Army U.S. Navy U. S . Coast 
Guard 

1926 ............... !6,764 ,540 8,352,800 r 6,3oo 
1927 . . 14,871,870 10,45 2 ,7 20 28,960 
1928 ........... . .. .... I9,546,450(a) I4,I35, 490 (b) 83,083 
1929 . . ... .. . .. . ... . . . .. 27,405,79o(a) 19,51 3,0 95(b) 48, 254 
1930 . ... . .... .. .. .... . . .. 3 2,500,000 26 ,478, 7oo(b) 6 7, 655 
1931. .... .... .. . . . . . . . . . 44 ,000,000 28,889,83 s (b) 53.440 
1932. 42,914,65s(a) z6,so8, 7I 5 (b) 93. 750 
1933 . 56,o77.344(a) 22,989,.)00 (b) ! 84,965 

(a) Includes Nat ional Guard 
(b) Includes ]\•Iarine Corps and Naval J~ esc r ve. 

General Flying Summary 

1{)28* 1{)2{) 1{)30 1{)31 1{)32 

Civi lian and 
Commercial. 30,883,91 .3 149,579,45 I 164,79.3,6 !2 I44.978,228 !23,641 , 238 

Government 34,665,023 47.967,139 60,473.355 73.912,2 75 70,49 2,620 

* For 1926 and 192 7 figures see "The Aircraft Year J3oo k for 193 r." 

MONTHLY AIR TRANSPORT OPERATIONS 

All Ame rica.n A ir Lines_ 

Miles ~Miles Passenger Mail 
1932 SchedHied Flown PasseJige rs M iles (j;o nnds ) 

January 4 .6 12,388 3,733.820 23,990 6,248 ,262 694,867 
February ..... . 4,004 ,430 3,393,657 26,396 6,887,651 660,32 7 
March ·· · · · ···· 4,604,819 4,137,022 36,377 9,419,479 748 ,920 
April ........ 4,3 68,499 4,112,278 41,949 10,691,060 704,611 
May 4,258,179 4,158,802 47,549 11,990,212 711,84 8 
June · ·· ·· · · · · · 4,187,605 4,097,637 47,573 12,417,553 71 9,4 49 
July . . . . . . . . . . . 4,442 ,625 4,376,630 53,843 15,742, 187 568,488 
August 4,506,446 4,449,816 58,732 18,315,58 1 590,593 
September 4,350,589 4,236,147 54,19 1 16,592,884 576,109 
October 4,377,351 4,079,396 42,727 13,379,600 588,233 
Novembe r 4,188,083 3,847,556 36,763 11,355,367 553,372 
December 4,.031,854 3,721,597 34,485 10,129,846 54 1.465 

Total ........ 51,932,868 48 ,344,358 504,575 143,169,682 7,658,332 
1933 

January 4,337, 546 3,868,951 30,440 9,830,404 548,883 
February 3,904,259 3,556,410 30,298 9,919,976 5 16,085 
March 4,336,849 3,856,810 30,696 10,1 20,556 611,362 
Apri l . .. ..... . 4,273,394 3,957,263 36,835 10,850,026 590,799 
May · ·· ·· · · ··· 4.463 ,894 4,228 ,803 45,06 1 14,311,801 635 ,662 
June ...... .. . 4,522,485 4,456,869 55,15 1 17,903,363 666,133 
July . . . . . . . . . . 4,993,433 4,957,868 63,034 20,839,7 13 667,058 
August 5,024,986 4,9 19, 11 9 64,147 2 1,366,935 713,415 
September ... . 4,833,918 4,672,076 60,842 20,375, 170 666,465 
October 4,803,648 4,706,806 55,409 19,648,340 688,936 Novembe; . . . . . . . 4,348,347 4,009 ,8 06 40,643 15,773,854 654,348 
December · 4,189,708 3,609,924 33 ,679 12.755,646 685,500 

Tota l 54 ,072,467 50,800,705 546,235 183,695,784 7,644,64 6 

U. S. Dept. 
Co mmerce 

900,000 
I ,ooo,ooo 
1,4 2 7 ,000 

969,000 
975 .500 

! ,364,200 

1933 

I 20,946, 105 
So, 6 15,809 

Express 
(/JOI<II ds) 

83 .903 
105,0 15 

94,708 
131,5 70 
12 5,498 
127,556 
I !4,999 
120,073 
116,65! 
!10,752 

92.898 
100,805 

1,324,428 

102,600 
117,436 
151,840 
133,715 
159,619 
164,245 
165,772 
169,397 
174, 601 
171 ,857 
179,01 2 
194,451 

I ,884 ,545 
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AIRCRAFT APPROPRIATIONS, UNITED STATES 

Fiscal rear 

1924-25 Army ........ . 
X::wy ........ . 
Air :\I ail. ..... . 
X.A.C.A ...... . 

Hl2S-21> Army ........ . 
Xavy ........ . 
Air 1\Iail. ..... . 

Deparlmenl 
Appro priolions 

$q,IIJ,043.8o 
15,150,000 

2,750,000 

Tolal 

47o,ooo S32,.J83,043-So 

I.J, 700,000( I) 
I.J,790,000(2) 

2,81o,ooo(..;) 

l11crease or 
Decrease 

+Sr,68;,0.JJ.So 
+5o2,826 

+1,250,000 
+187,000 

+586,9s6.2o 
-36o,ooo 
-tso,ooo 

.Vel 

421 

~.A.C.A ...... . 534,000 ,32,62-J,OOO +6-J,OOO +350,956.20 

1926-27 Army ........ . 
Xavy ........ . 
Air Mail. ..... . 
N.A.C.A ...... . 

1<P7-28 Army ......... . 
Navy ........ . 
Air l\lail. ..... . 
N.A.C.A ...... . 
Commerce .... . 

1928-29 Army ........ . 
Navy ........ . 
Air :\I ail. ..... . 
N.A.C.A ...... . 
Commerce .... . 

HPQ-30 Army ........ . 
Navy ........ . 
Air 1\Iail. ..... . 
N.A.C.A ...... . 
Commerce .... . 

IQ.;0-.1 I Army ........ . 
Navy ........ . 
Air Mail. ..... . 
N.A.C.A ...... . 
Commerce .... . 

H)J I-.P Army ........ . 
Navy 
Air Mail. ..... . 
N.A.C.A ...... . 
Commerce .... . 

xs,oso,ooot 
x8,5os,288 
2,6so,ooo(J) 

513,000 36,718,288 

20,396,300 
20,100,000 
4.150,000 

513,000 
3,791.500 48,9so,Soo 

l.J,S.J8,562(.J) 
32,18Q,soo(5) 

6,430,000 
6oo,ooo 

.J,361,850 68 .. p9,972 

34.690,785 
3 x,43o,ooo(s) 
ljh)OO,OOO 

1,292,200 
6,.J16,62o 87,12q,6os 

J5,82J,.J73 
..)2,0j.,.,,211 
n,60o,ooo(b) 
11J21,000(7) 
9,207,430(8) 9Q,Q8S,Il.J 

JI,479,635(9) 
31,145,000 

27,000,000(10) 
1,051,070(1 I) 

IO,J62,Joo( 12) 101 ,oJS,oos 

+350,000 
+3.715,288 

-x6o,ooo 
-21,000 

+5,346,soo 
+t,594,712 
+x,soo,ooo 

+4.452,262 
+12,o8Q,soo 
+2,2So,ooo 

+87,000 
+s;o,sso 

+9,842,223 
-759,s6o 

+6,870,000 
+692,200 

+2,054.770 

+I,IJ21688 
+6aJ1 2II 

+S,soo,ooo 
+29,000 

+2,790.810 

-.l,J.J3,838 
-888,211 

+s • .Joo,ooo 
-269,930 

+t,I54,870 

+18,699,633 

(1) Plus $2,150,ooo "contract authorizations" for additional purchases of aircraft. 
(2) Plus S4, Ioo,ooo "contract authorizations" for additional purchases of aircraft. 
(.~) For the contract Air Mail Service Ssoo,ooo was appropriated for 1y26 and $2,000,000 

was allowed for 1927. 
(4) And contract authorization of S5,ooo,ooo. 
(s) And contract authorization of $to,ooo,ooo. 
(b) Includes $6,6oo,ooo for Foreign Air Mail. 
(7) Includes Sxs,ooo for printing. 
(8) Includes S7,9-M,OOO for new and improved air navigation facili~ies. . 
(q) Not less than Sxs,2g6,231 to be spent for the purchase of new airplanes, equipment, 

spare parts, and accessories. 
(xo) Includes S;,ooo,ooo for Foreign Air ::\!ail. 
( u) Includes $23,000 for printing. 
(I 2) Includes $g,ooo,ooo for new 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 APPROPRIATIONS, UNITED STATES (Conti nued) 

Fiscal Y ea.r Depart·ment Total Increase or Net Appropriat·ions Decrease 

1932-33 Army ... .. .... S25.439,I3I - 86,040,504 
Navy 25,245,420 - s.899,58o 
Ai r Mail. . ... . . 26,460,000(13) - 540,000 
N.A.C.A ... . . . . 920,000 - I 3I,Oi0 
Commerce .. .. . 8,553 .500(14) S86,6 t8,os r -I,8o8,8oo -S t4,4 19,954 

1933-34 Army . . .. ..... 23 ,324,r 8s(r6) - 2,li4,946 
Navy 21,957.459 -J,287,96I 
Ai r Mail. . ... . . 2r,ooo,ooo(r3) - s.46o,ooo 
N .A.C.A .. . . . . . 69s,ooo - 225,000 

Commerce .. . .. 7,66o,78o(rsl 74,637.4 24 - 892 ,720 -II ,980,62 7 

1934-35 *Army ... . . . . . . 2 I ,450, 2 53 ( I7) - r ,873,932 
*Navy r8, 643,320 - J ,JI4,I39 
*Air Mail. . ... .. 19,ooo,ooo(r8) - 2,000 ,000 

*N.A.C.A .. . . ... 726,492 ( 19) -l-3 1.492 
*Commerce .. . .. 5,205,332 65,025,397 - 2,455.448 -9,612,027 

(r3) Includes S7,ooo,ooo fo r Foreign Air l'vlail. 
( 14) Includes Sr ,ooo,ooo fo r "Aircraft in Commerce". 
(r5) Only Ss,r 72,5oo of t he S7 ,66o,78o appropriated fo r t he fisca l year 1934 was avai l

able. I t was divided as follows : S7oo,ooo for "Aircraft in Commerce" a nd S4,4 72,500 for 
"Ai r Navigation Facil ities". 

(r6) Only Sr r,599,673 of the 23 mi ll ion was available for t he fi scal year 1934, the rest 
having been impounded. An addit ional sum of S7,50o,ooo was made avai lab le for the purchase 
of new airplanes t hrough the P.W.A. (Public Works Adm inist ration) fund; plus $3,ooo,ooo 
'contract a uthorizat ion" fo r additional purchases p rior to July r, 1934. 

(17) Plus S3,ooo,ooo " contract a uthorization" for add itional pHrchases of ai rcraft. 
(r8) Includes S7,ooo,ooo for Foreign Air Mail. • 
(r9) Includes Sr8,7oo for pr in ting. 
- Shows amount of decrease . *Proposed expend itures. 
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MONTHLY PRODUCTION AND SALES STATISTICS 

Military and Salable Commercial Aircraft 

PRODUCTION 

193:! 1933 

.\Jililary Commercial .llilitary Commercial 

lf11US I' alue U11ils l"alut U11its l'alue Units Value 

january ........ 75 $1,051,297 28 $IOQ.OOI 50 $873,048 31 $ro9,366 
February ....... go 1,325,713 40 1j2,557 55 1,309.931 26 85,533 
).larch ......... 43 6go,264 bj 352,359 44 828,618 36 258,232 
April.. ........ 35 579.386 o8 451,648 40 787,212 51 893,843 
:\'lay ........... 25 555,299 57 I81,631 42 I,OJ7,623 6o 953,01)0 
june ........... 47 1,013,028 36 qx,o78 45 1,083,394 73 1,004,950 
July ........... 49 83r,sr8 43 120,957 51 932,569 8o 10046,013 
August. ........ so 925,150 39 152,055 25 498,021 70 866,398 
:September s6 1,2Q9,QOO 34 128,034 32 8o~.300 51 406,759 
October ........ 44 699.719 401 164,822 30 426,.pj so 241,38o 
Xovember ...... 39 706,961 38. 242.758 19 365,237 34 195,439 
December ...... 40 710,481 291 120,999 33 840,267 29 IIQ,897 

Total. ....... 593 $I0,38Q,JI6 549 $2,3.\7.89o 466 $9,784,643 5911 $6,I8o,QOO 

DELIVERIES 

January 75 $1,051,297 44 $q2,99Q 63 So71,Q48 41 $120,826 
February ....... 90 I,J2S,il.3 55 246.999 55 1,309,931 27 85,38o 
~larch ......... 44 710,264 84 340,387 44 8~8,618 39 285.471 
April. ......... 35 579.386 116 448.653 40 787,212 53 QOO,OQI 
).lay ........... 33 68o,732 59 16o,385 42 1,037,623 58 953.424 
June ........... 47 1,013,628 59 r86,932 34 670,368 71 987,465 
July ........... 45 794,898 In 172,037 51 932,51>9 81 1,048,545 
August. ........ 57 979.828 88 382,96o 25 498,021 71 871,008 
September 56 I,2Q9,QOO 46 179.513 31 727,300 51 413.482 
October ........ 5i 938,255 59 209,253 31 501,4~3 43 227,II5 
November .19 706,o6r 43 248,243 10 .>65,237 39 209,224 
December ...... 40 710,481 34 89.414 J.~ 840,267 30 132,788 

Total. ....... 6t8 $10,791,343 748 $2,8o7.775 468 $<J,470,$I7 6o4 $6,235.419 

* All values 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 
JUililoJry 

Uuits Vallie 

........................ 447(1) 

........................ 532(1) 

........................ 621(1) 
•••••••••.••••••••.••••• 1,219(1) 
•••••..••••••••....••••• 677 
••••••••••••••.•..•••••• 747 
•••••••••.•••..••..••••• 812 
•.••.••.•.•..•••...••••• 593 
•••.•• ' .••..••.•.••••••• 466 

$ 5,174,025(1) 
6,154,708(1) 
7,528,383 (1) 

19,066,3 79 ( 1) 
10,832,544 
10,723,720 
12,971,028 
10,389,316 
9,784,643 

(1) Source: Del'i\etl from U. S. Census Reports. 

Commcrci••l 
Units Value 

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 PRODUCTION 

Annual Totals 

. Jlilitar)• Commacial 
U111ts Va/11c l.Jnils Faille 

Year 
1926 
1927 
1928 
1929 
1930 
1931 
1932 
1933 

. 842(1) 
•....................•.. 1,397(1) 
..•..................... 2,620(:?) 
..................•..... 1,861 
......................•• 1,84 I 
..........•.•..........• 1,800 
.............••......... 1,085 
.•• ••· .•••••••••••••••.•• 860 

$ 4,080,571 (2) 
6,550,533(3) 

12,407,920(:?) 
8,600,530 

10,823,423 
10,417,718 
6,370,678 
4,986,11!1 

632(2) 
5,:;17 
1,925 
1,976 
su 

1,120 

$ 979,600(:?) 
17,1!95,300 
6,255,49.1 
4,148,131 
2,898,371 
4,724.441 

(I) This total <loes not include an ind•·tcnninate lllllllhc•· of LiJ. .. rty :11HI OX engines 
that we•·e reconditioned and put into service. 

(2) Department of Commerce. 
(3) Derived from U. S. Census Reports. 
• Liberty and OX war surplus used. 

MONTHLY PRODUCTION AND SALES STATISTICS 

Military and Commercial Aircraft Engines 

PRODUCTION 

11}32 11}33 

Military Commercial Military Commercial 

Units Value Units Value Units Value 'Uuils Value 

January ........ 168 SI,ot8,ooo 48 $162,135 55 S.SJ4,71o 68 $2Q9,790 
February ....... 110 6JI,I50 66 219,6ro 6r 326,101 79 Jb3,234 
March ......... 94 srs,8so 77 241,045 64 353,050 73 3hi,365 
April. ......... 1.33 734.88o 52 I 12,540 91 596,400 74 323,774 
May ........... 95 575.370 39 72,940 132 787,8oo 120 422,()20 
June ........... \)I 620,262 51 I 14,210 121 700,350 q6 636,078 
July ........... 66 378,685 84 230,449 69 348,700 102 394,275 
August ......... 43 246,844 76 279.390 42 236,700 150 6s6,575 
September 91 ss8,538 49 175.790 75 419,220 72 276,945 
October ........ 8s 427,684 83 349.920 55 335,250 6s 242,375 
November 6o 366,848 102 524,II7 19 90,300 7<> 300,300 
December ...... 49 296,567 86 416,225 76 477,600 92 446,7$0 

Total ........ 1,o8s $6,370,678 813 $2,898,371 86o $4,986,r8r 1,120 $4,724,441 

DELIVERIES 

January ....... . 1.34 $867,300 40 $124,940 55 S3I4,7IO 10,3 5459,450 
February ...... . 126 710,250 51 II8,210 67 ,358,301 81 368,734 
March ........ . II2 60,3,100 107 376,200 6s 359,oso 8,3 386,135 
April. ........ . 120 666,480 62 IIS,095 91 596,400 67 282,769 
May .......... . 90 541,370 42 . 93,IIO 132 787,700 109 312,810 
June .......... . 100 6rs,962 52 122,075 121 700,350 1,38 595.473 
July .......... . 
August ........ . 
September ... . 
October ....... . 
November ... . 
December ..... . 

75 425,285 
45 260,444 
93 s88,s38 
86 434.307 
6o 366,848 
49 296,567 

ro8 288,149 
99 329,255 
54 176,725 
68 260,995 
84 357,262 
85 4r6,86o 

69 348,700 
42 236,700 
75 419,220 
55 335,250 
19 90,300 
76 447,600 

138 524,125 
105 459.535 
101 363,060 
62 236,150 
74 287,385 
74 348,940 

Total........ r,o9o $6,376,451 
--1----1 

867 $5,024,281 d $4,624,566 



FLYING FACTS AND FIGCRES 

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 

Couull-y of D··stirwtion 

China •••.••.....•.•..•. 
Brazil •••••.•..•.•.•...• 
Colombia •.............. 
Hong Kong ... 
t\ rgentina •....••..•••.. 
:\texico ••............... 
l'eru .................. . 
Panama ..••.....•...... 
Bolivia •••••.•.•...•.... 
l'hilippin~ Islands •...... 
llondura~ ••••.•........ 
Japan ................. . 
F. I Salvador ....•........ 
Chile ................... . 
Hawau •••............. 
Union of South Africa 
Greenland ... · ......... .. 
United Kingdom ......•. 
Portu(l:ll •............. 
Xetherlands \Vest Indies •• 
Dominican Republic ...•. 
Ecuador ..•.••..••....... 
Nicaragua .•.•.......... 
Guatemala ............ . 
Xetherlands ..•......... 
Costa Rica ............. . 
Canada ••••..•.... 
France .••..•.•...•..... 
!'\ ew Zealand ........... . 
Egypt ............... .. 
Spain ••••............. 
Germany ••......•...... 
Turkey •••............. 
Belgium ••........•..... 
Venezuela 
Australia •.............. 
Palestine •.............. 
Unrguay ............. .. 
Syria •••••............. 
Siam •••••.....•......• 
Italy , ••.•............. 
Czechoslovakia ......... . 
llritish India ..•......... 
Rumania •.•............ 
Greece .••••............ 

'~'•>tal ......... . 

Corm try of Desti11atio11 

Soviet Russia in Europe •. 
Netherlands ........... . 
Germany .••••••••...... 
Poland and Danzig ..... . 
Siam ••••••..•......... 
Colombia .••...•....... 
China ••••............. 
Argentina .......•..... 
]!olivia ................ . 
l'atlalr\a .............. . 

Full l'L'ar Full Y.·ar 
1931 

Units Val Ill' Units 
19j~ 

Value 

16 $ 88,110 
Ill 2,282,245 

9 191,500 

38 $ 644.170 
1 5,050 
4 59,/00 
5 42.600 6 189,793 
6 51.199 9 67,210 

27 374.145 21 133,571 
9 176,816 ········· 4 37,000 

········· 15 344,501 ., 61,657 
5 22,100 

6 26,472 
I 15,599 ......... I 20,400 .......... 

58.60.? ......... 
4,489 .~ 14,470 .......... 

'i 263.51:! 10,000 ......... .......... 2 4,600 .......... 
········· .l 31,201 

········· 4 11.400 4,600 
3 8.766 

········· 19 80,583 
I 6,097 

16 62,394 
1 2,500 ......... 5,839 

········· 2,500 
4 32,575 ~ 10,800 
I 1,600 ·' 55,000 . ........ 26 432,459 

········· 2 48,850 .......... .l 41,000 
25,000 I 20,000 ......... I 4,820 

········· 1 4,245 
I 4,000 

2 · · · 4·3-.;·so 
I 21,000 
1 11,000 
3 7,369 
I 1,835 
I 1,500 

140 $1,81:!,827 :?80 $~ •. 158,%/ 

AIRCRAFT ENGINES 

F11ll Yc<1r 
1931 

Units Value 

45 $ 322,460 
31 185,192 

7 10,563 
10 48,098 

3 14,805 
38 100,120 
I~ 81,247 

:!8 110,~15 

Frill Year 
1932 

Ul!its Value 

2,010 $ 261,334 
29 138,80.3 
23 96,193 

12 64,855 
5 4,195 
3 . 12,027 
4 10,900 

14 ;!8,541) 

F11ll l'ear 

Fnils 
1933 

Value 

1!6 $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 
3 59,641 
2 50,000 
1 32,500 
3 30,300 
I 30,000 
I 29,069 
5 21,600 
3 20,500 
1 16,000 
I 15,200 
4 13,775 
2 12,500 
2 12,040 
3 11,500 
~ 10,301 

5,915 
5,883 

2 5,400 
4,204 
4,000 

$5,4..!.1,991 

Full }'car 
1933 

Units Value 

2,576 $ 255,400 
40 221,750 
41 200,446 
24 112,980 
15 102,195 
20 94,139 
13 70,084 
17 57,869 

9 57,688 
20 37,800 



AIRCRAFT YEAR BOOK 

Corwtry of Destination 
Trinidad and Tobago •••. 
Australia ••••.•••.•.•.•• 
Mexico ..••..••..••••••• 
Sweden ••.••••.•••••.•• 
Brazil •••.•..•.•...••.• 
Finland ••••••••.••.•••. 
Peru ••••••••••••.•..•• 
Italy •.••.••••••..••••• 
Cuba •..•.•.....•••..•• 
Philippine Islands ••••••. 
United Kingdom •••..... 
Canada ..•.•••..••..••• 
Hong Kong .•••...•...• 
Dominican Republic ....• 
Honduras •....•.......• 
Spain •.•.••••...•..•••• 
Japan •.•..•••..••.••.•. 
Arabia ..•••.•••.•..•••• 
Guatcntala ............ . 
Costa Rica •...•••..••.•• 
Other British West Indies 
Union of South Africa .•• 
Hawaii ••.••.•.••..••••• 
Nicaragua ..•.•.•...•••. 
Mozambique •••.•••...•• 
Belgium •••••..•.••...• 
Turkey •.•..••.•...•••• 
!~ranee ............... . 
Netherland India ••..••• 
Latvia •...•..••••.•••.. 
Chile ••.•••...••.•••.•• 
Venezuela •.••••.•.••••• 
Haiti •••...•.•••.•••••• 
El Salvador •.••••••••••• 
Portugal •.••.••••••••.• 
Egypt ..•.•..••.•.••..•. 
Java and Madura ....••. 
Newfoundland and Labra-

dor ••....•.....•.• 
British Honduras •••...• 
Switzerland •.....••..•. 
New Zealand •..••••..... 

Total 

Urrits 
7 

37 
7 
6 

10 
2 
9 
3 

5 
12 
6 

7 

12 

4 

I 
1 
I 
I 

311! 

Vo/11~ 
24,393 

151,419 
38,372 
20.093 
71,008 
10,500 
35,391 
10,050 

··i3:is2 
24,904 
35,400 

1,107 

35,161 

1,200 

7,500 

3,556 
4,753 

300 

81,450 

23,141 

3,500 
3,375 
1,278 

482 

$1,474,785 

Units 
14 

61 
15 

4 
I 

10 

5 
36 
I 
19 
4 
I 
3 
7 

2 

41 
12 
4 
2 
5 
I 
2 
2 
I 

.I 

2,356 

Valu.:-
49,820 

63,500 
98,386 
27,234 

300 
34,155 

8,052 
55,003 
5,000 
8,361 

17,600 
5,000 
-1.5-11 

21,000 

985 

· · · ·5:ooo 

357,i92 
72,400 
26,441 
10,996 
10,400 
8,000 
4,350 
3,03-1 
1,500 
1,136 

850 

$1,517,682 

Units 
12 

9 
21 

4 
8 
3 
3 
2 

20 
3 
I 

10 
2 
3 
6 
I 
2 
I 
I 
I 
3 
I 
I 
I 
I 

2,895 

AIRCRAFT PARTS AND ACCESSORIES (EXCEPT TIRES) 

Country of Destination 
Brazil .••.•..•....••...•••....•.••• 
japan •.•.•.....•.........•.•..•.... 
China •.••••.....••••.......••••....• 
Argentina ..••...•••.••....••••..... 
Colombia •.....•...••....•••..•....• 
Peru .•...•..••..•.•••.••••.•.••••.. 
Germany •.•.........•••.••..••.••.. 
Soviet Russia in Europe .•......•••••• 
~ et_!u;r lands ••..•••.••••....•.••••.•• 

ohvta ••••.•.•.•••••••.•••••••••.••• 
Netherland India ....•.•..••.•..•.•... 
ba~fma •· ....••......•....•••.•..••• 

m ed Kmgdom •..•..••.•••...••.•.• 

~~!;;~~ . :::::::::::::::::::::::::::: 
Poland and Danzig •.••..•.•...••.•..•. 

&~~{~~a. : ::::::::: ::::::::: ::::: ::::: 
ugoslavm •...•••..•••••.••..•.•••.• 

~':t~";.ii •••·••••.·•·•••••·•••••••••·•••••••••••••·•·•·.••••••••·•·••• 
Australia ••••••••••••••••••••••••••• 

Full Year 
1931 

Value 
$ 124,500 

116,106 
163,945 

48,413 
5,756 

66,002 
15,729 

210,697 
71,476 

81 
796 

27,048 
60,852 

292,712 
8,288 
5,612 

341 
2,433 

60,244 
37 

32,751 

10,14.3 

Full Yt•e~r 
1932 

Value 
$ 286,489 

346,495 
58,760 

191,850 
32,035 

126,693 
41,308 
40,343 
40,826 

6,645 
9,795 

14,042 
41,556 
89,019 
60,320 

· · · ·5-,2is 
15,568 
31,563 

17 
2<J,802 

-1,107 

Value 
31,182 
31,102 
27,546 
25,200 
22,395 
21,003 
14,198 
12,988 
11,047 
10,070 
9,000 
8,255 
3,000 
2,238 
2,519 
2,097 
1,800 
1,800 
1,000 
1,000 

950 
650 
520 
500 
450 

$1,452,861 

Full }'ear 
1933 

Vallie 
$ 332,839 

275,984 
235,583 
201,606 
184,899 
161,468 
145,093 
124,822 

86,011 
70,152 
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 F~\CTS AND FIGURES 

Country of Dutinolion 

~~:~~ ::::::::::::::::::::::::::::: 
Czechoslovakia •.•••.•••..•.••••.•••• 
Philippine I• lands ••.••••••..••.•..•.• 

g;t; .:::::::::::::::::::::::::::::: 
Guatemala •••••.•••••••..••••••.•••. 
Honduras ••••.•.••..•.••.•••••.••.•. 
Venezuela ••••••..•.•••...•.••••••.. 
Hong Kong ••••.•....•.•.••••••••••• 
!'iam ••••••••••••••.•..••••••.•.•••• 
El Salvador ••••••••.•••••••••••••••• 
:->orway •••••••.••.••••••••••••.•••. 
Finland •••..••••.•••.•••••.•••.•.•••• 
Dominican Republic •••.•••.•••••.•••• 
Kwantung •.•••••••••••••••••••••.•.. 
Ecuador ••..•.•••.••••..••••••....••• 
Portugal •...•..••....••••....•.••.••• 
!'witzerland •.••..•.•.•..•••.•..••.••. 
Trinidad and . Tobago .•...••...•.••.•• 
French Oceama ••....•....•.....•.•..• 
Puerto Rko •••••.•••.•.•.••..••..•.•. 
Haiti ...•.•.•..••..•..•••.••...•.•.•. 
~fozam.bique •••..•.•••.•.••....•.•••.• 
Bul!f3rla ••••••••....•••••••.•..•••.•• 
Spam •.••....•••.•......•...•...•. 
New Zealand •....•....••.••••••••••• 
Other Eritisb \Vest Indies .••..••.••.• 
Costa Rica •••••.........•..••..••..•• 
Other Asia •••••••..•.....••..•..•••.. 
Nicaragu:t •..••.•.....•...•••.•.•••••• 
Virgin Islands of "C. S .•••...••••.•••• 
British East Africa •••••...•.•••••••.. 
Lithuania ••••.••.•...••..••••.••..•.• 
Jamaica •.••••••.•.....••••...•.•••••• 
Union of South Africa •.•.••.••.•.•.. 

~~1am' • •• ·.: •. ·.:::: ·. ·. ·.: ·.: ·. •• •. ·.: •• •. ·. ·.::::: 
French Guiana ••.••.••.•.••.•....•.•. 
British Oceania •••.•...•••.•..•.•.•.•• 
Netherlands \\"est Indies .....•.. • • • • • · 
Denmark •.•••••••.••••.••••••..•..... 
Austria •••.•••••.•.••.••••.••••.•.•.. 
Rritish Malaya •••••••.••..•.•.••••••• 
British Guiana ••••.••••.•..•.•.•••. •. 
rruguay •••.•••••.•.•...•..•••.••.... 
Greece •••..•••••••.••••••..•.•....•.• 

t;~a ·:::::::::::::::::::::::::::::::: 
British India ••..•.•....•.••••.•.•..• 
French West Indies ..•...•••..• • · • · · · 
Palestine ••..••••.•••.••..•.•..•.•..•• 
Barbados •••.•.•.•....•.•.••.• 
Newfoundland and Labrador •..• · · · • · • 
Canary Islands ..•••...........••. · · · 
Al~teria and Tunisia ••..••..... · · · · • · · 
Belgian Congo ...••.••......•..•...• • 
1\'forocco .••.••••••••••...•.•....•.... 
British Honduras ..••.•....• · · · • • • · · · · 
Albania •••••.•••••••.••••....••••.... 
Ja\•a and Madura •..•.••. · ·• · • · · · • · · · 
"Italian Africa ••.••••••.••.•• · · · • · · · · 
Latvia ••••••••.•..••.••....•.•..••..• 
Eermttda •.••.•.•.•..••.•..• ·• · • · · · · • • 
Azores and Madeira Islands . · · • • · · • · • • 
Hungary •••..•.•.•.••••••••.•.•••.... 
Bulgaria ••••••...••.••.••••.. · • · · · · · • 

Total ······················· 

Full Year 
1931 

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 1 

2,019 

240 

540 
706 

1,580 

$:::::::: 
494 

2,797 
230 

175 

96 

81 
1,135 

64 
3,8(i8 

21,378 
1,730 

140 
130 

52 
29 
13 

$1,521,828 

Full Year. 
1932 

Value 

72,674 
21,567 
16,458 
91,455 
13,065 

3,696 
4,317 
6,611 

10,723 
3,017 
2,135 

147 
159 

1,918 
2,632 

107 
3,128 
1,629 
6,889 

777 
749 

7,772 
19.l 
848 

74 

854 
$ 100 

62 
868 
590 
622 

1,059 
986 
217 
358 
439 
431 

30 
450 

1,343 
1,400 

53 

466 
:?65 
262 
165 

60 
5G 
34 
30 
IS 
11 

7 

~1,756,421 

, 
I 

427 
I 

~ 
F 11 11 }'"t"ar 

1933 

Value 

11.498 
11,037 
10.876 
10,503 
9,284 
8.017 
7,664 
7,442 
6,748 
6,1l07 
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 
8:?6 
606 

$ 560 
510 
490 
439 
407 
236 
198 
164 ti 
149 II 
134 r 100 
83 

1: 75 
71 

I' 70 
65 :I 63 
so 

········ 

········ 

$2,350,969 



PRODUCTION AND DELIVERIES OF SALABLE AIRCRAFT IN THE UNITED STATES 
COMMERCIAL AND MILITARY 

Type PltJces 
Production-1932 Deli!ouies-1932 Productio11-1933 Ddi!'eries-1933 

Number Value* Number Value* Numba Value* .\'umber Value* 
---------------1-----1----
Biplanes J 1 7 $65,735·00 IO $86,235.00 I $2,000.00 I $2,ooo.oo 

Open Cockpit.......... 2 7+ 231,707 .oo q1 33+,047 .oo ;6 316,8o; .oo 85 330,852.00 
I T3 86 308,.j.S;.oo I25 321,971.00 50 I\)0,099.00 58 I95.376.oo 
l Up 8 22,285 .oo 6 16,o2.j..OO o . . . . . . . . . . . . o ........... . 

Sub-total.............. . . . . . . . . I75 S628,2q.oo 282 S758,2n.oo I33 SsoS,go6.oo I++ Ss28,22S.oo 
Cabin Single Engine...... All 52 2+3,27o.oo so 232,954.00 87 363.790.00 90 37-1,585 .oo 
Cabin l\Iulti-Engine...... All o . . . . . . . . . . . . ., 82,500.00 21 I,Iso,ooo.oo 21 I,Iso,ooo.oo 

Total Biplanes • . . . ... . . . .. . . . 227 SS71,.J.84.00 33+ $1,073,731.00 241 $2,022,696.00 255 S2,052,SI3.oo 

Monoplanes • { I 16 I5,003.00 II I1,152.oo 2 1,750.00 3 2,500.00 

Open Cockpit.......... ~ II~ ... I.6.3:~~::~ 12~ ···I·S·+:~:~:~ 7~ ... 1~_9:~~~:~ 6~ .... ~.2:~~~:~ 
Up o . . . . . . . . . . . . o . . . . . . . . . . . . o . . . . . . . . . . . . I I,350.oo 

----

Sub-total.. .......... ! .. ·····~·· 12~ .~.I.'.s:~~~:~ 13~ ·~·I·6·s:::::~ ;~ ··S·I·1·I:~~~:~ 6~ .~.I~.6:~~~:~ 
2 so 107,ooo.oo 46 92,54S.oo 64 uS,o.j.S.oo t11 I05,·li3-00 
3 3 6,.j.QO.OO .j.6 .j.\),720.00 0 . . . . . . . . . . . . 0 ........... . 

CabinSingleEngine.... + 48 136,510·.oo 66, I.J..J.,SIO.oo 96 2J.J.,525.00 IOI 24o .• ~7o.oo 
5 0 . . . . . . . . . . . . ., .j.,200.00 8 I30,8oo.oo 9 1.!3,550.00 
6 II I.j..j.,I6o.OO 25 I78.565.00 10 IIO,IOO.OO II I2,;,700.00 
7 3 9,ooo.oo 4 24,ooo.oo 1 12,y5o.oo I t2,95o.oo 

Sand Vp zo 360,I59.oo 23 395,862.00 2 .J.s,ooo.oo 2 45,ooo.oo 

Sub-total....... . . . . . . . . . . . . . . . 135 $763,3 I9. oo 2I 2 S889,.J.05 .oo 1SI $657,423. oo ISS So7o,883 .oo 
Cabin Multi-Engine...... All 8 r78,152.oo 8 I67,7.J.9.00 69 J,t8t,787.oo 7I J,2II,I\JJ.OO 

Total Monoplanes • • . . . . . . • . . . 269 $I, II9,.J.98.oo 351 $1 ,222,6.j.S.oo 324 SJ,l)50,J.>5 .oo 325 S3,o88,687 .oo 

Seaplanes................. All 2 19,Ioo.oo 2 I9, IOO.oo 2 .J.,Jq.oo I I,Jq .oo 
Amphibious............... All I2 97,.307 .oo 27 292,.J.56.oo IJ IJ9,755 .oo I3 IJ9,755 .oo 
Autogiros................. . . . .. . . . 39 2J0,5IO.oo 3+ 199,8.J.o.oo II 63,8oo.oo IO 52,850.00 

~ 
t_; 
IJ':i 

:::.-
.... w 

r. ....., 
;"w 

> ,_ 
~. 
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> 
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-·w 

:) 
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Sub-total. ............. ........ 53 SJ46,!) I 7 . 00 63 S5r1,396.oo 2(1 $207,8(,C).OO 24 $!1},\,<)11).00 

Commercial Total. . . . ..... ········ 549 $2,337,8!)().00 748 $2,8o7,775:00 591 $1J,r8o,I)OO.OO 110.1 $b,1J5,.111J.OO 

Military Total. ............ ........ 593 Sro,J8CJ,JI6.oo 618 SI0,7()1,J.j3.00 406 $t),78.j,6.jJ.OO o~h8 $<),470,517 .00 

Grand Total . , . , ..•.. ........ l,q2 $12,727.215.00 I,J66 $1.~.5<1(), !18.00 1,057 Srs,rl65,5·1.1· oo 1.072 Srs.7o.;.o.~li.oo 
----------

*Values represent plam·s less engines. 

PRODUCTION AND DELIVERIES OF COMMERCIAL AND MILITARY AIRPLANE ENGINES IN THE 

ll. P. 

Under75·································· 
76-125 ................................... 

126-175 · · · · · · · · · · • · • · · · · · · · · · · · · · · · · · · · · · · 
176-225 ................................... 
226-300 ................................... 
301-400 ..... · · · · · · · · · · · · · · • · · · · · · · · · · · · · · · 
401-500 ................................... 
501-600 ................................... 
6o1-Up .................................... 

Commercial Totals ....................•. 

MILITARY: 
126-175· ................................ '. 
176-225' ................................ ' . 
226-300 ................................... 
301-400 .... · .............................. 
401-500 .. · · · ..... ·. ·. · .. · ·. · ............ ,. 
50r-6oo ................................... 
6or-Up .................................... 

Military Totals .................... , .. , . 

Grand Total ....................... , ••. 

UNITED STATES >-:-: r
11)32 Protluclioll I JQ32 /Jeliverit'S I 

1-
U11ils 1"<1/ue lJ11iJS Vr~lue 

--·---------
<J7 Ss6,410 121 $67,500 
ss tJ6,t)10 88 !OJ,515 
32 59,<J7o .j<) 82 •. 375 
84 183,16o 92 204,700 

123 .121,120 lq 2<)2,085 
42 182,200 46 1<)7,2<)0 

119 570,700 121 581,500 
228 1,281,700 187 1,043.700 
JO 176,111 3-1 2ou,211 

813 S2,8q8,371 Rs2 $2,778,876 

0 ·········· 0 .......... 
31 $66,450 32 S69,o5o 
59 r96,5so 59 1()6,550 
6g 282,850 68 279,100 

Il4 546,8oo 114 546,6oo 
5r6 2,891,968 522 2,QJ3,5<1I 
2<)6 2,386,o6o 295 2,35 1,56o 

r,o8s $6,370,678 100()0 $6,376,451 

1,8g8 S9,26Q,O.jCJ 1,!)42 $9,155,327 

IP.U l'rorluclioll I 

UlliiS I' alur 

67 S.13.958 
102 ll.j,2JO 
JO 5h,695 

152 31J.j,l,15 
<lS 255.705 
36 1.15.330 
07 325,788 

2j2 1,224,500 
339 2,184,100 

1,120 S.t,724,441 

0 .......... 
13 $27,234 

Q 27,000 
JO 120,000 

181 812,217 
15.1 7-15.400 
474 3,254,J:lo 

86o S4.Q86,181 

r,g8o S9.7IO,U22 

1!}33 IJelit•rrirs 

L'11'its V11lut• 

73 s.,f>,hJS 
(j() lll),fl.jO 
4-1 83,395 

18.j ·1.13,070 
IO.j 281J,.105 
28 112,130 
(J,, 307.788 

2.j9 l,,jJ7.700 
291 1,8<)7,8oo 

I,I,H S4,62.1,s66 

0 ·········· 13 S27,23.1 
9 27,000 

JO 120,000 
181 812,217 
16o 782,500 
474 J,255,.3JO 

867 S5,02.j,281 

2,002 $(),6.j8,8.j7 
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DOMESTIC AIR MAIL OPERATIONS BY ROUTES CALENDAR YEAR 1933 

A.il·I. Le11gtlz of .\Jiles JI iles Pounds of 
No. Contractor Route Routet Scheduled Actually Flown Mail 

DispatclzeJ 

I American Airways ............. Boston-)l"ew York ............ 201 335.840 270,881 8<),350 
2 American Airways ............. Chicago-l\Iemphis ............ 548 611,220 563,-PJ 61,299 

20 American Airways ............. New York-Cleveland-Ft. Worth 1,911 2,885,88r 2,628,846 394,165 
21 American Airways ............. Ft. Worth-Galveston .......... 300 236,o88 2l4,\l8.3 2(),l39 
22 American Airways ............. Dallas-Brownsville ............ 551 402,751 392,072 85,426 
23 American Airways ............. Atlanta-New Orleans .......... 429 313,716 307,588 64,025 
24 American Airways ............. Chicago-Cincinnati. .......... 271 428,882 390,638 66,143 
27 American Airways ............. Buffalo-Chicago .............. 736 1,493,698 1,,103,347 1.32,524 
29 American Airways ............. New Orleans-Houston ......... 337 2.35.900 l34.497 33,852 
30* American Airways ............. Chicago-Atlanta .............. 8o2 r,r56,n9 r,o66,757 r6r,oo8 
33* American Airways ............. Atlanta-Ft. Worth-Los Angeles 2,486 3,06J,.t28 2,()92,493 345.684 

Total American Ainvays ............. All American Airways Routes .. 8,57l II,I6,3,538 10,375.515 1,462,715 

19 Eastern Air Transport, Inc ....... New York-Atlanta-Miami. .... 2,118 3,718,869 3,580,848 793.516 
9* Kohler Aviation Corp ........... Milwaukee-Detroit ........... 257 298,218 269,187 q,250 

26 National Parks Airways ........ Great Falls-Salt Lake City .... 517 737.916 723,84.3 53.491 
9* Northwest Airways ............ Chicago-St. Paul-Billings ...... •1,363 1,7oo,o8r 1,622,603 228,630 

II Pennsylvania Air Lines ......... Washington-Cleveland ........ 321 950,247 802,757 195.149 
34 Transcontinental & Western Air New York-Kansas City-Los 

Angeles-San Francisco ....... 3.960 6,511,564 6,180,378 1,114,496 
3 United Air Lines ............... Chicago-Dallas ............... 1,031 r,8r5,7.34 1,721,742 363,021 
5 United Air Lines ............... Salt Lake City-Portland ....... 875 1,242,88; 1,202,654 229,328 
8 United Air Lines ............... Seattle-San Diego ............ 1,243 1,892,90l 1,824,918 389.401 

17 United Air Lines ............... New York-Chicago ........... 724 2,795,033 2,537,242 1,062,737 
IS United Air Lines ............... Chicago-Salt Lake City- San 

Francisco .................. 2,255 5,075.457 4,878,906 1,109,525 
30* United Air Lines ............... Omaha-Kansas City .......... r6s 108,648 1070012 20,862 

Total United Air Lines ............... All United Air Lines Routes .. 6,293 12,()30,661 12,272,.17-1 3,174,874 

A mozml 
Paid Carriers 

$1o6,118.85 
225,064. IQ 

1,173.175-89 
102,594-14 
172,902.46 
144.586.93 
1.39,2,36. oo 
5.32,66;. 28 
109,540.87 
456,364.77 

1,388,135. 8.3 

4.550,387. 81 

1,5r8,sos. 57 
93.559-71 

283,956. s6 
738.383.26 
312,031.06 

2,743.991.93 
781,838. s8 
555.380. 27 
828,285.66 
897,672.82 

2,198,097-99 
51,88.1.15 

5,313,159-47 
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30* U.S. Airways ................. Kansas City-Denver .......... 56o 40I,Ol.~ 39·P3I 18,326 r,p,Sn.37 
4 \\'estern Air Express ........... Salt Lake City-San Diego ..... 77'il 1,0.15,087 I ,024,877 1<)1,502 512,721l,O() 

12 Western Air Express ........... Cheyenne-Albuquerque ........ 50<) s6c),846 5·17.86.1 107,298 2J6,Q05. 'ill 
33*(I) Western Air Express ........... Alhuquerquc--EI Paso ......... 222 (I) I0<),89(l (I) I07,81)2 (!) 7o9.B (r) .p,76o.oo (r) 
--
Total Western Air Express ........... .\11 Western Air Express Routes I,S09 I, 724,823 I ,68o,633 306,7.33 781 .3<1.> .1)0 

GRAND TOTAL ..................... • 0 •••••••••••••••••••••••••• 25,470t .jO,IJ6,()4I 3 7 ,()02 ··169 7 .. ~62,!80 Sr6,468,2p. b.1 

------ --- -- ·- -

* Representing a portion of an entire route. 
t Route mileages as of December TIJ33· These route mileages vary each month: the highest being 28.0.10 miles in ;\pril and ~fny, I933; the 

lowest being December. 
(I) Discontinued September 1. 1933. 

":j 
L' 
~ ....... 
z 
·::J 
":j 

> n 
~ 
(f) 

? 
/"; 
u 
"=i 
>-
Cl 
c-: 
~ 
l-: 
{f) 

..j.o.. 
w .... 



432 

POSTAGE RATES 

U. S. Air Mail to Foreign Countries 

RATES (·postage plus fcc for air 111ail service') ft1r each half nttncc 11r fracti••n f11r air clispatch 
to Xurth, Central and South America and the \Vest lntlic:', arc as follow~: 

J!,rch Half 
Ourrcr 

Argentina 
Bahamas 
P.arbados 
Bolivia (by ordinary means from Arl'quipa, Peru) .......................... . 
Brazil 
Canada-same as the United States, sec footnote ............................ . 
Canal Zone .....•....•.......•. , ........................................ . 
Chile 
Colombia ............................... , ............................... . 
Costa Rica .............................................................. . 
Cuba 
Dominican Republic 

Dutch \Vest Indies 

Curacao, Tiona ire, A rulJa ............................................. . 
St. Martins, St. Eustatius, Saha ...................................... . 

Ecuarlor 

Guadcloupe (including DcsiradP, I.e' S;lintes, i\lariP c;alantc, Petite Terre. St. 
Bartholomew (Barthclc111y) and the French part of St. Martins) ........... . 

Guatemala 

Guianas (British, Dutch, French) ................. _ ........................ . 
Haiti 
Honduras (British) 
Honrluras (Republic) 
Jamaica 

Leeward Islands: 

Angui11a, Antigua, Barbuda, J)ominica, :\·Jontscrrat. Nevis, Rcdonda, St. 
Christopher (St. Kitts) •....................•..................... , .. . 
P.ritish Virgin Islands ................................................ . 

:\Jartinique .........•.................................................... 
Mexico 

Nicaragua .............................................................. . 
Panama Republic ........................................................ . 
Paraguay (by ordinary means from J~uenos Aires, Argentina) ................ . 
Peru 

••••••• •••••••••••••••••••••••••••••••••••••••••••• 0 0 0 0 0 0 ••••• 0 0. 0 0. 

Puerto Rico •............................................................. 
Salvador, El ............................................................ . 
Trinidad 

Uruguay •............................................................... 
Venezuela (by air to Maracaibo, La Guaira, Caripito) •..... , ......... . 
Venezuela (including dispatch by Venezuelan air mail service from Maracaibo or 

La Guaira) .........••.••......•.......•..••.••....••••.•...•.•...... 
Virgin Islands (U. S.) ................................................... . 
\Vindward Islands (Grenada, Grenadines, St. Lucia and St. Vincent) ......... . 

~ .:>5 
.10 
.20 
.40 
.50 

o~O 

.50 

.3~ 

.20 

.10 

.10 

.30 

.20 

.30 

.20 

.15 

.30 

.10 

.IS 

.15 
.10 

.20 

.I 0 

.20 

.1 0 

.15 

.20 

.55 
.40 
.1 0 
.15 
.20 
.55 
.30 

,45 
.1 0 
.20 

U. S. DoMESTic Arn MAIL PosTAGE HATE-8 cents for the first ounce; 13 cents for each 
additional ounce. 

The ahove rates include dispatch by the United States domestic air routes. where avail. 
able, as well as hy the inteTnational routes. The rates to Canada, Colombia, Cuba and Mex· 
ico, provide also for dispatch by the domestic air routes of those countries, where available. 
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June 30, 
11)23 

Naval aviators .............. 326 
Student naval aviators ...... 33 
Line, ground ................ ()I 

Staff, ground ................ l,l.l 
Naval observers ............. 6 
Student naval observers ...... ..... 
Officers having flight orders ... 10 

Total. ................. 6oo 

* Approximate figures. 

Jtme 30, 
II)ZJ 

Aviation ratings ............. 1,612 
General service ratings ....... 2,104 

Total. ................. 3,716 

.. 

Fiscal Year 
Officers 

Pilots ...................... 98 
Student pilots ............... 10 
Flight orders ................ 7 
Non-flyers .................. 8 

Total. ................. 12,1 

STRENGTH OF NAVAL AVIATION 

Fiscal years 1923-1933 

Officers Attachecl to Aviation 

}IIIIC 30, }UIIC 30, J1111C 30, J1111C JO, June 30, 
11)28 11):!4 11)25 11)26 11)27 

J28 382 .p6 472 .,66 
47 35 71 215 73 
42 17 14 12 24 

101 99 121) 138 128 
5 5 11 12 II 

. .... ..... ..... 2 
1J 16 19 15 .33 

536 554 670 677 737 

Enlisted ;\len on Dut.y 

Ju11e Jo, June 30, June 30, Jtme Jo, Jtmc 30, 
11)24 11)25 1()26 11)27 11)28 

1,788 1,7II 1,722 2,0(}2 2,785 
1,814 1,597 2,155 2,333 !5,036 

3,002 3,308 3.877 4.425 II,421 

Marine Corps Aviation 

·II)J1 11)32 

Enlisted Total Officers E11listed 
Mer~ Jle11 

33 131 101 32 
0 10 12 0 

157 164 7 I 57 
842 8so IO 760 

1,032 1,155 130 '1·19 
--

Jzmc 30, 
11)21) 

520 
II6 
54* 

101* 
II ..... 
41 

8.J3 
---

Jzme 30, 
11)2() 

J,067 
8,575 

rr,6.12 

Total 

133 
12 

164 
770 

1,079 
-

Jzmr 30, June 30, Jrme 30, 

11)JO I!)J1 11)3:! 

6q 7.17 8o3 
t84 149 !54 
6<) 254 2.l0 
<)8 120 Ill 

9 5 7 ..... 
45 41\ 48 

1,0H) 1,,'!1J 1,28,! 

Jrme 30, }IIIIC ,10, Jzme Jo, 
11)30 11)31 1()3.:: 

2,8(}5 3,1,16 3 •• 1 •. 3 
7.874 1),503 (),045 

10,769 12,639 12,358 
--

11)33 

Oj/icers E11listed 
Men 

103 30 
0 7 
5 155 

10 758 

uS CJSO 

Jzme 30, 
IQ.U 

1\26 
-15 

{ -1-H 
6 

····· 
2 

l,l2J 

June 30, 
19.13 

I ,t>,!.l 
10,053 

12,286 

Total 

133 
7 

160 
768 

t,o68 
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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 

January- Jul}~ Janll<lr)~ July- January- Jul)~ JanuarJ~ 
June December June December June Dt·cember Jl//l<' 
1930* 1930 1931* 1931 1932* 1932 1933* 

l\files flown in scheduled transport operations ..... r6,902, 728 2o,o .. p,475 20,190,925 27,195,062 2.(,668,.p.~ 26,264,553 25,86~, I 20 
Miles flown in miscellaneous operations including 

student instruction and experimental flying ..... 5I,767,200 56,5o2,56o 43,282,595 sr,o6o,520 33,722,685 4-t.-t56,oi5 32,748,485 

Total. ................................... 68,669,928 76,5.(5,035 63,.(73.520 78,255.582 58,39I,099 70,720,568 58,610,6o5 

Accidents, all services .......................... 961 1,163 I,054 I,277 914 I I 152 813 
Miles flown per accident, all services ............. 71,457 65,8r; 60,222 6I,28I 63,885 6I,389 7 2,09I 
Accidents, scheduled transport operations ........ H -17 6r o· ~ 67 48 .(8 
Miles flown per accident, scheduled transport oper-

ations ...................................... 384,152 .(26,.(36 330,999 .p8,J86 368,I85 547,178 53ll,794 
Accidents, miscellaneous operations .............. 917 I, I 16 993 1,2 [ 2 847 I,IO.( ;6:; 
Miles flown j:ler accident, miscellaneous operations. s6,453 50,630 43,676 .(2,129 39,814 40,268 42,808 
Fatal accidents, all services t .................... q8 r62 114 153 105 I 19 85 
l\Iiles flown per fatal accident in all services ...... 463,986 -172,500 556,785 511,.(74 556,IoO 504,290 68(),536 
Fatal accidents, scheduled transport operationst .. 6 3 5 9 I I 6 5 
Miles flown per fatal accident, scheduled opera-

tions ....................................... 2,81/ 112! 6,68o,825 4,o38,z85 J,02I,67-t 2,2.J2,583 4.377.-125 S,I72,.p.~ 

Fatal accidents, miscellaneous operationst ........ 142 159 roo 1.14 9-1 IIJ So 
Miles flown per fatal accident, miscellaneous oper-

ations ..................................... · 364,558 355,36.2 397,088 35-t.587 358,752 393.416 409,356 
Pilot fatalities, all services ...................... I 19 133 95 125 82 99 72 
Miles flown per pilot fatality, all services ......... 577,os8 575.527 668, i.p 626,045 712,086 714.349 Sq,o36 
Pilot fatalities, scheduled transport operations .... 5 3 5 (J 10 5 -1 
Miles flown per pilot fatality, scheduled transport 

operations .................................. 3,380,585 6,68o,825 4,0,38,z85 -1.532,510 2,466,8.p S,~j2,C)I I 6,.,65,5.;o 
Pilot fatalities, miscellaneous operations .......... rq 130 90 119 72 9-t 68 
Miles flown per pilot fatality, miscellaneous oper-

tions ............................. · · · · · · · · · · 454,098 ·134,635 .,So,oz8 429,08o 468,371 472,()36 481,50,:; 

*It should be borne in mind that weather conditions during the last 6 months of the calendar year are more favorable for !lying than during the 
first 6 months, hence, in making comparisons, figures for corresponding periods should be used in each case. 

tA fatal aircraft accident is one in which I or more persons (passenger, pilot, or crew) were killed or fatally injured. 
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Cmtses 

FLYING FACTS AND FIGURES 
Causes of Accidents 

Scheduled Air Transport Operations 

Pcrcenlages 

.;:- .......... """'i.'::: 
Jarm- July- J tlllll- Iltlv- Jarm-
ary- Decem- ary- Decirn- ary-

June, ber June, ber June, 
1930 1930 1931 1931 1932 

X umber of accidents involved .... 44 47 6I 6s 67 

435 

July- Jarm-
Decem- ary-

ber, June, 
1932 1933 

---
48 48 

---= = ---------
P~:RSOX!'IEL: 

Pilot: 
Error of judgment. ..... _ ... 12.27 3-19 8.85 6.15 3-73 s.8s 1.04 
Poor teclmique ..........•.. 8.18 5.21 3·44 4-92 3.88 I.06 3.IZ 
Disobedil·nce of orders ....... 0 0 2.29 0 -37 0 0 
Carelessness or negligence ... 7-84 2.IJ 6. IS 6.15 2.98 6.38 7-29 
:\liscellaneous .............. 1.14 2.1J 0 0 0 0 2.08 

---------------------
Total pilot rmJTs .. ......•. 29.43 12.66 20.73 I7.22 I0.96 I3.29 13.53 

Ot~er per.sonnel: 
2.66 SuperviSOI)' ................ 2.27 -53 l.14 I. IS 0 0 

Miscellaneous .............. 0 2.I3 3· 28 0 0 0 2.08 
---------------

Total personnel •~rrors . .•.•. 31.70 I5.32 25.I5 18.37 I0.96 IS-95 IS.6I 
l\lATERIAL: ------------------= 

Power Plant: 
Fuel system ..•............. 0 I.6o 3.8s s.8s 6.7I 6.39 7.30 
Cooling system ............. 0 0 0 0 0 0 0 
Ignition system ............. I. 70 0 1.04 -77 1.49 0 0 
~ub~ication system .......... 0 1.06 0 I. 54 0 0 0 
Engme structure ............ I I.J7 II. 17 .).28 I. 54 7-47 6.J8 2.08 
Propellers and accessories .... 0 ~. I3 4-92 3.08 2.99 6.J8 4· I7 
Engine-control ;;ystem ....... 0 0 0 0 1.49 0 2.08 
Miscellaneous .............. 0 0 I.64 5-39 -75 2.I3 0 
Undetermined ..........•... 2.~7 6.J8 1.64 3.08 1.49 2.I3 6.25 

---------------------
Total powa-planl failures .• 15.34 22.34 I6.97 I9.25 22.39 23.4I 2I.88 

Structural: = 
Flight-control system ........ 0 0 0 1.54 0 I.06 0 
Movable surfaces ........... 0 0 0 0 0 0 0 
Stabilizing surfaces .......... 0 0 0 I. 54 0 0 0 
Wings, struts, and bracings .. 0 0 -57 I. 54 0 0 0 
Undercarriage .............. ~-27 i-45 8.20 12.30 7-47 10.64 .j.I7 
Wheels, tires and brakes ..... I. 70 4-i9 ;l.69 I. 54 s.s2 4.26 4· I7 
Pontoons or boats ........... 0 0 0 0 0 0 0 
Fuselage, engine mountings 

and fittings .............. 0 0 0 I. 54 0 0 0 
Tail-skid assembly .......... 0 0 0 0 0 3· IQ 2.18 
Miscellaneous .............. 0 0 0 0 0 0 0 
Undetermined .............. 0 0 0 0 0 4· 26 0 

---------------------
Total stmctur11l failures .... 3-97 12.24 I2.46 20.00 13.29 23.4I 10.42 

Handling qualities ............ 2.05 2.6() I0.6S 0 5-97 r.o6 2.08 
Instruments .................. 0 0 0 0 0 0 0 

Total airplar~efailures ..••. 6.02 q.90 2J.ll 20.00 IQ.26 24-47 I2.50 
l\I!SCELLANEOUS: ---------= ---------

\Veather ..................... 27. Iti 32.02 21.73 26.oo 31.72 25.53 27.09 
Darkness .................... .68 ·53 0 0 2.24 0 0 
Airport and terrain ............ 13.98 II. 70 10 . .)3 q.84 13.43 6.38 14-59 
Other ....................... 0 3·19 .zs 0 0 2.13 8.33 

---------------------
Totalmisullaneous causes .. 41.82 47-44 .)2.31 40.84 47-39 34.04 SO.OI 

---------------------
U·11determined a11tl doubtjul ....... 5.12 0 2.46 1.54 0 2.13 0 

---------------------
Tc>lal percrn/agt•s .... ...... 100 100 100 IOO 100 100 100 



Causes 

AIRCRAFT 'YEAR BOOK 

Causes o£ Accidents 
Non-Schedule<! Air Transport Operations 

Percentages 

Jamt- fitly- Jatw- Jzdy-
ary- Decem- ary- Decem-

ftme, ber, ftme, ber, 
lf)JO 1()30 1()31 1()31 

J amt- filly- Jam1-
ary- Decem- ary-

Jrme, ber, Jrme, 
1932 1932 1933 

------------------
Number of accidents involved .... 917 1,116 991 1,212 l!.~7 1,104 765 
I'ERSONN"J.: = ------------------

Pilot: 
Error of judgment. ......... II. 17 7. 17 9-23 S.o .. 7-•9 6.S5 7.00 
Poor technique ............. 36.S5 J8. 75 J2.QS 37-95 35.85 34-25 J6.62 
Disobedience of orders ....... 2.11 1.77 3-53 2.15 1.64 1.82 1.01 
Carelessness or negligence .... 6.07 5.11 6.26 7-24 7.0S S. 75 6.01 
Miscellaneous .............. .52 .20 -55 .27 . 12 .18 .J6 

---------------------
Total pilot errors . ......... 56.72 

Other personnel: 
53.00 52.55 55.65 51.88 51.85 $1.00 

Supervisory ................ .J6 0 .05 .04 0 0 0 
Miscellaneous .............. .S5 .JJ .86 .06 -74 .J2 -39 ---------------------

Total personnel errors . ..... 57-93 53-33 53-46 55-75 52.62 52.17 51.39 
MATERIAL: ---------------------

Power Plant: 
Fuel system ................ 2.8S J.S7 4-20 2.87 6. 27 6.6g 7-90 
Cooling system ............. -54 .2J .84 . 17 -55 .q -59 
Ignition system ............. I. 24 I. 70 I. 79 2. I I 2.0S !.SJ 1.37 
Lubrication system .......... .IJ -43 .62 .6 .. .J2 .• )4 .23 
Engine structure ............ S-49 9-42 J.I5 2.8o J.89 2.8J 4-09 
Propellers and accessories .... ,2J .07 .6o .25 . I 2 -59 -52 
Engine-control system ....... .28 -40 .IS .58 .12 .... .52 
Miscellaneous .............. -41 .6;. J. t8 4-94 -79 .6t 0 
Undetermined .............. .84 I. 79' 4-SI 4-31 2.25 3-77 4-67 

---------------------
Total Power-plant failures .. 15.04 1S.58 19.37 IS.67 t6.J9 17.2I 11).89 

Structural: --------------- ----
Flight-control system ........ -53 -72 I.OI .5S -46 .29 .66 
Movable surfaces ........... .II .02 .25 . I 2 .OJ .J6 .IJ 
Stabilizing surfaces .......... . 22 .og .25 .17 .25 0 0 
Wings, struts, and bracings .. I. II .85 1.65 1.07 I. 26 .6J I. I I 
Undercarriage .............. 2.SJ 4-38 4.06 5.22 4-69 ...s6 4-74 
Wheels, tires and brakes ..... I. ,31 2.76 1.,38 1.90 2.27 I.6J .()2 
Pontoons or boats ........... .os .09 0 .17 0 0 0 
Fuselage, engine mountings 

and fittings .............. -35 . 18 .so .04 . 24 -45 .26 
Tail-skid assembly .......... .16 .04 . IO . I 7 .27 .27 0 
Miscellaneous .............. -.33 0 .30 .25 -53 1.65 .26 
Undetermined .............. .27 .13 .23 -33 0 .IS 0 

---------------------
Total stmctural failures . ... 7-27 g. 26 9-73 10.02 10.00 10.32 8.o8 

Handling qualities ............ 1.99 1.96 2.02 2.05 2. 73 2. 17 2 . .)5 
Instruments .................. 0 .07 0 0 0 .og 0 

---------------------
Total airplane failures . .... 9.26 II. 29 I I. 75 12.07 12.73 I2.58 10.43 

MISCELLANEOUS: ----------------------
Weather ..................... 5.38 3-90 3.S1 3-29 7-64 5.85 7-69 
Darkness .................... .o6 .6s .25 .21 -53 -41 .02 
Airport and terrain ............ 9-63 Q.OI 9-96 S.2I S.6 .. 8.56 7-54 
Other ....................... 1.46 1.72 -75 I. 28 .62 I.6J 2.39 

---------------------
Total miscellaneous causes . . 16.53 15.28 14-77 12.99 •7-43 !6.45 17.64 

---------------------
Undetermined and doubtful . ...... I. 24 1.52 .65 .52 .83 1.59 .6s 

---------------------
Total percentages . ......... 100 100 100 100 100 100 100 



FL YIXG F.-\CTS AXD FIGuRES 437 

INJURIES CLASSIFIED 

January to June, 1933, Inclush•c 

Total 
Pilots Co-Pilots or Stzulenls 

Kind of Flying Perso11s 
I11ro/r,.d F11tal Sr:t.'t!rr .\li11or .Yo Tol11l F11llll SeT!ere .liilzor No Total I11jury I11jury 

------------------------
Schedule ..... 152 4 I 7 36 -!S 0 I 0 5 6 
Student in-

struction ... 22J 1-1 5 17 122 15S 5 6 6 5 22 
Experimental. -15 5 -1 7 19 35 0 0 0 0 0 

Commercial 2;~6 II 7 9 91 liS I 0 0 I 2 
Pleasure ...... 8o6 38 29 -tS 3-!I -!56 0 0 0 I I 

------------------------
Total .... q62 72 -t6 S8 6og SIS 6 7 6 12 31 

I Tot11l 
Passengers A ircrajl Crr:-.t• 

Ki11d of Flying Persons 
.Yo InrolreJ F11tcJl Srrere .lli11or Total FcJIIll Sr:t.•ere .\Ii110r .Yo Total Injury Injury 

------1----------------
Scl1edule ..... 152 2 2 IJ So 97 0 0 0 I 1 
Student in-

struction ... 2~3 0 2 3 JS 43 0 0 0 0 0 

Experimental. -15 3 0 2 4 9 I 0 0 0 I 
Commercial 236 II IO 9 S3 Il,l I I 0 I 3 
Pleasure ...... 8o6 s8 26 32 253 3-19 0 0 0 0 0 

------------------------
Total .... q62 5-1 -10 59 458 6u 2 I 0 2 5 

AERONAUTICAL PURCHASES BY MILITARY SERVICES 
FISCAL YEAR 1933 

The following is a compilation of major purchases and deliveries of aircraft and engines 
hy the Uniteol States Army and Navy aviation services during the fiscal yeat· 1933, prepared 
with the aid of the Army Air Corps and the Bureau of Aeronautics of the Navy Department. 

ARMY AIR CORPS AERONAUTICAL CONTRACTS 

Coutract No. 
\V 535 ac-5-146 
W 535 ac-5-150 
'W 535 ac-5609 
\V 535 ac-56-12 
W 535 ac-56-19 

W 535 ac-5665 

W 535 ac-5711 
W 535 ac-5732 

W 535 ac-5733 
W 535 ac-5743 
W 535 ac-57-15 

\Y 535 ac-577-1 
\V 5.~5 ac-5927 

\\' 535 ac-5-128 

Coutractor 
Douglas Aircraft Co., Inc., Santa Mon!ca, Calif. 
Douglas Aircraft Co., Inc., Santa l\lomca, Calif. 
Bellanca Aircraft Corp., New Castle, Delaware 
Boeing Airplane Company, Seattle, \Vashington 
The Glenn L. l\lartin Co., Baltimore, Maryland 

The Glenn L. Martin Co., Baltimore, Maryland 

Curtiss Aeroplane & l\Iotor Co., Inc., Buffalo, N. Y. 
Consolidated Aircraft Corp., Euffalo, New York 

Curtiss Aeroplane & :\Iotor Co., Inc., Bl!ffalo, ~- Y. 
Douglas Aircraft Co., Inc., Santa :Mon!ca, Cal!f. 
Douglas Aircraft Co., Inc., Santa 1\iomca, Cahf. 

Douglas Ai,rcraft .Co., Inc., Santa Monica, ~ali£ •. 
Curtiss-\Vnght Atrplane Co., Robertson, 1\Itssoun 

I louglas Aircraft Co., Inc., Santa Monica, Calif. 

Article 
15 0-38E Airplanes 

1 Y0--1-1 Airplane, 
10 C-27 A Airplanes 

136 P-26A Airplanes 
1 XB-10 (XB-907A) 

Airplane 
33 YB-12 Airplanes 
15 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 0-38S Airplane 

Total.... . • • 307 



Type 

R-1340-27 
R-1340-29 
R-1690-13 
YR-985-9 
YR-1690-11 
YR-1860-19 
R-1820-17 
YR-1820-21 
V-1570-57 
Cyclone 

AIRCRAFT YEAR BOOK 

Engines and Spares 

Number 

121 
4 
8 
8 

66 
10 
30 
46 
32 

2 

Contractor 

Pratt & Whitney Aircraft Co. 
Pratt & Whitney Aircraft Co. 
Pratt & Whitney Aircraft Co. 
Pratt & \Vhitney Aircraft Co. 
Pratt & \Vhitney Aircraft Co. 
Pratt & \Vhitney Aircraft Co. 
\Vright Aeronautical Corp. 
\Vright Aeronautical Corp. 
\Vright Aeronautical Coq>. 
\Vdght Aeronautical Corp. 

AIRPLANES DELIVERED TO ARMY AIR CORPS 
Quau. Type Contractor 

15 0-38E •.•••••.• , •• Douglas Aircraft Company, Inc., Santa 1\Ionica, Calif. 
XB-10 (XB-907A) • The Lilenn L. 1\lartin Co., Baltimore, "-Iaryland. 

1 XP-31 •.•.•••••••• Curtiss Aeroplane & ::\fotor Company, Inc., Buffalo, N. Y. 
8 0-38F .••...••••• , Douglas Aircraft Company, Inc., Santa Monica, Calif. 
2 YC-30 (Condor) •• Curtiss \Vright Airplane Co., Robertson, 1\lo. 

28 

0-38S ••.•••. , •••• Douglas Aircraft Company, Inc., Santa :V!onica, Calif. 

NAVY PURCHASES OF AERONAUTICA.L EQUIPMENT 

FISCAL YEAR 1933 

Airplanes 
Type Make Qu,mtit_v 

F4B-4 •.•.•...•••.•.•..••• lloeing Fighters with R-13~0-16 engines . . • . . . . . . • 38 
FllC-2 •.•.•••.......•...• Curtiss Fighters with 1{-1820-78 engines • . • . • . . • 2i 
XFllC-3 •.........•.••.•. Curtiss Fighter with R-1820·80 engine . . . • • . . • . • I 
XF13C-1 .•..........•.... Curtiss Fighter with R-1510-92 engine ••••....... 
XF9C-2 ••.........•••..•• Curtiss Fighter with R-975-22 engine .•..••..... 
XF2F-1 •.•.•.•..•.••..•.• Grumman Fighter with R-1535-H engine ..•.•..• 
FF-1 • ••••.•..•.•...••.••• Grumman Fighters with R-1820-78 engines . . . . • . 27 
XF7B-1 ••.•.....•.......• Boeing Fighter with R-1340-30 engine • • • • . . • . • . 1 
XFT-1 •••.....•..•......• Northrop Fighter with R-1510-92 engine • . • . . . . . 1 
XOSU-1 ..........•...... Vought Observation with R-1340-12 engine ...•.• 
X02D-1 •............••.• Douglas Observation with R-13~0-12 engine .•.• 
X03C-1 • • · • · .........•.•• Curtiss Observation with R-1340-12 engine ..... . 
OJ-2 • • • • • • · · · · · · • ..•••••• B!J Observation with R-985-38 engines • • . • • • . . . . 9 
XSU-4 • · • • • · ............. Vought Scout with R-1690·50 engine • . . . . . . . . . . . 1 
SU-2 · · • • • • • · · · · · .••••... Vought Scouts with R-1690-40 engines . . • • . . • . . . 20 
XP3Y-1 · · · · ·. · ....••••••• Consolidated Long Range Patrol with 2 R-1830-5~ 

engines , ••••••••••••••••.••• · • • • • • • • • • · • • · • · 
XPJD-1 • · · · • • • • .••.•••••• Douglas Long Range Patrol with 2 R-1830-54 en· 

gines , ••••. , , ••••••••••• , ••••••••••.•..••••• 

Note: These airplanes are under option and may not be purchased. 

JF-1 • • • • • · • • · · · • · · •• •..•• Grumman Utilities with R-1860-62 engines • • • . • • 22 
RE-3 • · • · • • • • · • · · • ••••••• Bellanca Transport with R-1340-96 engine ••••.• 
RD-2 • • • · • • ·• · · · · •••••••• Do~glas Amphibian Transport with R-1340·96 en-

gine •....••••••••••••••••••••••••••••••••••• 
Gliders •. · •..•. · •....•.••• 2 Franklin Glider Corporation ••••• , • • • • • • • • • • • • 2 

Total ••••.••••••••••••••••••••• , • • • • • 159 
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Engines 

Type .\lake Quantity 

R-760-98 ...............•. \\'right .Aeronautical Corporation . . . . . . . . . . • • • . . . 3 
R-975-22 ................. \\'right Aeronautical Corporation • . . . . . . . . . . . . . . . 6 
R-I5I0-30 ................ \\'right ,\eronautical Corporation . . . . . . . . . . . . . . . . 1 
R-ISI 0-9-1 ................ \\"right Aeronautical Corporation • . . . . . . . . . . . . . . . 1 
R-1510-98 ................ Wright Aeronautical Corporation . . . . . . . • . . . . . . . . 2 
1<-1820-78 ................ Wright Aeronautical Corporation . . . . . . . . . . . . . . . . 96 
R-1820-88 ................ \Yril!ht Aeronautical Corporation . . . . • . . . . . . . . . . . 3 
• R-975-22 ................ l urt•~' • . . . • . . . . • • • . . • • . . . . . . . . . . . . . . . . . . . . . . . I 
1<-985-38 .••.............. Pratt and \Vhitney • • . . . . . . . . . . . . . . . . . . . . . . . . . . 14 
R-1 J-10-12 ................ Pratt and Whitney . • . . . . . . . . . . . . . . . . . . . . . . . . . . 36 
R-13-10-16 ................ Pratt and \\'hitney • • . . . . . . • . . . . . . . . . . . . . . . . . . . 57 
SR·l340-28 ............... Pratt and \\'hitney . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
:-;R-1340-30 .............. Pratt and \\'hitney • .. .. .. . .. .. .. .. .. .. .. .. .. .. 3 
R-I535-4-I ................ Pratt and \Vhltney • .. .. .. .. .. .. .. . .. .. .. . .. .. . I 
R-1 535-64 ................ Pratt and \Vbitney • . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
R-1690-40 ................ Pratt and \\'bitnev • . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 
R-1690--12 ................ Pratt and \\'hitne}• • . .. . .. .. . .. . .. . .. .. .. .. .. .. 30 
R-1690-46 ................ Pratt and \\'hitney . . . . . . . . . . . . . . . . . . . . • . . . . . . . 1 
1<-1830-54 ................ Pratt and \\'hitney .. . .. . .. .. .. .. . .. . .. . .. .. .. . I 
'.\lenasco ................ (;rO\·er Loening Corporation . . . . . . . . . . . . . . . . . . . . 1 
\'G-1710 .................. ·\Bison . . .. .... .. .. ... .. .. .. . . .. . .. . . . . . . .. . .. 3 
'R-1690-50 .•............. \'ought . . . . • • . • . . . • . • . . • . . . . . . . . . . . . . . . . . . . . . . I 
t\' L·:? ••••••..•...••••••• May bach • . . . • . . • . . . • . • • • . • . . • . . . . . . . . . . . . . . . . . 9 

Total 290 

• These engine:;; furnisheU with XSL<Z, XF9C-2 and SU-2 (ntodified to SU-4) air
planes, re"pect.ively. 

t Eight of thc:;e engines furnished with U. S. S. li!ACON. 

AIRPLANES DELIVERED TO U. S. NAVY 

Type Jlake 

l
1

_:9FC9_<;-2 ..........•••••• , • C:urt!ss Airship Fighter ........•...•......•.•• 
" 1, 11-C_-I· ..... , •..•.••••• , , Curt!ss Airship Fighter ......••... • • .. • •. · · · · · · 
;,~I' II c' . ., .........•..••.• 0 Curt!SS Fighter ....•.•...•••...•..••.........• 
·' - ...............• , Curttss Fighter •...••.•...•.••.••••.••••...... !: 11J1C·2 . .................... Curt!ss Fighter ................................ . 
;,~ 1,6 1~1 3 •....•...•....•••• Cur~tss FF

1
_8ighlttteerr ............................. .. 

·' B .............•.••• Boemg •.•.••...••••.••.•.•..•••......• 
F-IB-4 •••..........•••••• , Boeing Fighter ••.....••..•...••• ·• · · • · ·• • • · • · · 
FF-1 .• , .... , ... , ....•.•• , Grumman Fighter ......•••..•....•..• • .•.. · · • • 
XFA-1 ••.......•.••.••••• General Aviation !\lfg. Corp. Fighter .....•.•.... 
0.1 U -3 •.........•.•..•••• \'ought Observation ..•.....•.....•....... · · · •.• 
OJ-2 •••............••••• , E/J Observation ••.....•.•..........•..••..... 
SU-2 ..•......•..••.••••• Vought Scout ..••....•.•..•.•...•......••..... 
SU-3 .................. , • Vought Scout ................................ . 
XSU--1 (SU-2 modified) •• Vought Scout ...................... · ........ .. 
XSF-1 .... , , .. , , •• , •••••• Grumman Scout ....•.•.........••...•.•. • •.... 
XS2C-1 .................. Curtiss Scout ................. ·. · · .. · .... · · · .. 
XS2L-1 ........•..•..•••• Loening Scout ....•.•••.••...•..•••...•...•... 
XBM-1 ...... , .......•••• Martin Dive Bomber .....•...••.•....•.••....• 
BM-1 ••......•..•...• , ••• :\Tart in Dive Bomber •.•.••.........•.....••...• 
BM-2 •............•...•.• Martin Dive Bomber ..•......•••...•.•••.....•• 
XBY-1 ................... Consolidated Dive Bomber .................... . 
PII-1 ...............••••• Hall Twin Engine Patrol •.•..•.••••.•......... 
XP2H-I .................. Hall Three Engine Patrol ..................... . 
P2D-1 • , .... , , ... , • , •• , • , Douglas Twin Engine P?trol ..•..••••....•....•. 
XP2Y-1 ..........•••••••• Consolidated Tw!n Eng_me Patrol ..........•... 
P2Y-I •........•.•••••••• Consolidated Twm Engme Patrol •••.....•...... 
H E-.1 •••••••••••••••••••• Bellanca Transport •....•.•••.•.•....•..•..•.•• 
H D-2 ••.................. Douglas Amphibian Transport ..•...•......•...... 
XTF-1 , .................. Grumman Utility ............................. . 
Gliders ••..........••.••• , Franklin •.•••....••••.••.......•...••.•...•... 

Total •.... , .••.•..•..•.•••..........•• 

Quantity 
Deliz•ered 

1 
6 
1 
I 

27 
1 
1 

9:? 
7 
I 

32 
IS 
44 
20 

I 
1 
1 
I 
1 
7 

16 
1 
I 
I 
I 
1 

22 
1 
3 
I 
2 

313 
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AIRCRAFT ENGINES DELIVERED TO U. S. NAVY 

Qua11lily 
Type Make Delivered 

R-1340-12 •••••••••••••••• Pratt and Whitney ···························· 117 
R-1340-8 •..••••••••.••••• Pratt and Whitney ............................ 18 
R-1340-16 •••••••••••••••• Pratt and Whitney ............................ 57 
R-985-38 ••.••.••••••••••• Pratt and Whitney ···························· 17 
R-1690-40 •••••••.•••••••• Pratt and \Vhitney ............................ 87 
R-1690-44 •••.••.•....•••• Pratt and \Vhitney ···························· 4 
R-1535-44 •••.••••••.••••• Pratt and Whitney ···························· 5 
R-1535-64 •••.••••••.••••• Pratt and Whitney ............................ 3 
R-1535-62 •....••.•..••••• Pratt and Whitney ............................ 2 
R-975-22 ..•••...•..•..••• Wright Aeronautical Corporation ················ 7 
R-1820-80 ••••••...••.•••• Wright Aeronautical Corporation ................ 
R-1820-78 ...•••..•.•..••• Wright Aeronautical Corporation ················ 99 
R-1820-88 •.....••...•.••• \Vright Aeronautical Corporation ················ 3 
R-1820-86 ........••.••••• Wright Aeronautical Corporation ················ 12 
R-1510-26 ..•••..••••••••• Wright Aeronautical Corporation .......... ······ 5 
R-1510-92 ..........•••••• Wright Aeronautical Corporation ················ 5 
R-760-98 ........••.•.•••• Wright Aeronautical Corporation ................ 3 
R-790-4 ....•....•.••.•••• Continental Aircraft Engine Co. ················ 
VL-2 ...•.....•.•••.••••• Maybach Motor Co • ............................ 9 

Total . . . • • . • . • • • • • • • • • • • • . . • • . . • • • • • • • 455 

TREND OF AIRCRAFT ACCIDENT RATES 

In the U.S. Army Air Corps 

/lours Ratio 
Fiscal Aircraft Fatal Rate per per fatal All Rate per llrs. per accidents 
Years Hours accide11ts 1000 lzrs. accidents acciJe11ts 1000 ./ITS. accide11t to fatal 

acdde11ts 

1922 65,214 24 -368 2,714 330 s.o6 198 I to I3.8 

I923 65,750 33 -502 1,992 283 4-)I 232 I to 8.6 

I924 97,834 23 .235 4,250 275 2."8r 356 r to 12.0 

1925 150,3I9 29 . I93 5,180 3II 2.07 483 It010.7 

I926 IS8,402 27 .I7I s,86s 334 2. II 474 I to I2.4 

I927 I40,402 28 -I99 5,030 227 I.6I 620 I to 8. I 

I928 I82,903 25 .I37 7,320 249 I.36 734 I to Io.o 

I929 263,381 42 .230 4.355 390 1.48 675 I to 9-3 

1930 325,224 37 .II4 8,785 468 I.44 695 I to I2.6 

I93I 396.96I 2I .053 18,900 456 I. IS 870 It02I.7 

I932 37I,254 33 .o86 u,o6r 423 I. I4 877 I to I2.8 

I933 432,966 28 .064 IS,463 442 I .02 979 I 1 to IS.8 
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AIRPLANE AND PILOT LICENSES JANUARY 1, 1934 

Classified by States 

AERONAUTICS BRANCH, U.S. DEPARTMENT OF COMMERCE 

STATE AIRCRAFT 
Li- Unli-

t:t'nsed ce .... ed 
Ala .•••...•.....•••.••• 
Ariz. • •••••...•••••.•• 
Ark. • ••.•...•...•••.. 
Calif. • •.•••....•.•..•• 
Colo. • •.•..•....•...•• 
Conn. . ••.....•.•••••• 
Del. •••...•..••...••.• 
D. C ••••.•..•..•.•..••• 
Fla. • •.••..•......•••• 
Ga .••••••••••••••••••• 
Ida. • .....•...•...•••• 
Ill. •••.•.••..•.••.•••. 
Ind. • ..••••......••••. 
1owa •...••......•..•. 
Kans. . .•.•....••.••.• 
Ky. • ••..••......•..•• 
La .•••••••..•...•.•••• 
)Iaine •.•..........•.• 
)I d. • ...•••...•.•..•.• 
l\lass. • ............•.•. 
1\lich. • ...•........•••. 
:\linn. • .••..........•• 
Miss. • •....•....••.... 
l\lo. • •••.•.........•.• 
lllont. • ..........•..•. 
Neb .••...•.•..•....••. 
Nev .•••.•.....•....••• 
N.H ................. . 
N.J ................. .. 
N. }.I. • •••••••••.•••••• 
N.Y ................. . 
N.C ...••••.•....•...•. 
N.D ................. . 
Ohio •••.•......•...•. 
Okla .•..••.•.••.•..••.• 
Ore .••••..•.•...••.•.. 
Pa .•.•••.•..•.•.•...•• 
R. I ..••......•....•.. 
s. c .................. . 
S. D .•................ 
Tenn .•..•.•..........• 
Tex .•.•.•••.•...•....• 
Utah ••••...••........ 
Vt. • ••.•.•••..•..•..•• 
Va .•.•.•.•••.••......• 
\Vash. • .............. . 
\V. Va •••••..•.•.•....• 
\Vis. • •••.••.•••••.••• 
Wyo ••••••.••••••••••• 
Alaska .............. .. 
Canada1 ••........•.•. 
Canal Zone ....•...•••• 
Hawaiian Is. . .....•••.• 
l\1exico1 ••••••••••••••• 

Philippine Is. • ....••••• 
Foreign l\lisc.1 ••••••••• 

32 
36 
42 

870 
34 

101 
47 
92 

122 
100 
25 

5-15 
143 
115 
12-1 

40 
93 
40 
78 

188 
281 
112 

26 
196 
37 
90 
11 
20 

208 
20 

817 
58 
54 

398 
18-1 
82 

430 
38 
1-1 
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 

115 
69 

123 
19 
23 
20 
39 
-13 

132 
124 

15 
86 
25 
66 

7 
9 

51 
9 

98 
56 
-13 

106 
55 
69 
85 

3 
28 
21 
26 

14-1 
2 
5 

32 
61 
17 
93 
13 
5 
0 
2 
1 
0 
0 
2 

Total 
59 
52 
57 

1,030 
55 

110 
49 

100 
179 
140 
38 

623 
258 
184 
24i 

59 
116 

60 
117 
231 
413 
236 

41 
282 
62 

156 
18 
29 

259 
29 

915 
114 
97 

504 
239 
151 
515 
41 
42 
78 
89 

428 
35 
31 

111 
171 
61 

242 
67 
41 

0 
2 

10 
0 
1 

10 

PILOTS 
Tra11s· Ltd. l11d11s· Pri
port Com. trial ~·ate 

59 -1 0 37 
25 4 0 33 
50 3 0 19 

l,li7 133 6 97i 
4-1 3 0 20 
80 25 0 6-1 
15 0 0 15 

1-12 5 0 -19 
173 22 0 94 

76 6 0 -19 
21 1 0 10 

461 61 0 295 
125 21 0 111 
97 23 0 61 

105 12 0 so 
38 -1 0 28 
78 8 0 41 
27 5 0 17 
ii 13 0 55 

161 32 0 134 
280 52 1 17i 
155 33 0 31 

23 5 0 22 
257 29 0 86 

29 4 0 33 
97 12 0 51 
10 0 1 -1 
13 4 0 13 

214 36 1 123 
12 2 0 12 

579 139 3 500 
46 9 0 38 
40 5 0 18 

399 83 0 275 
155 18 2 95 
74 14 1 50 

304 so 0 275 
19 4 0 28 
17 1 0 8 
41 6 0 42 
77 9 0 54 

4-19 35 1 171 
47 2 0 11 
16 4 0 6 

143 13 0 55 
140 27 0 63 
38 5 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 1 
57 4 0 12 

Solo 
6 
3 
5 

329 
6 

12 
2 

11 
33 

3 
4 

63 
36 

2 
12 
4 
1 
8 

15 
38 
49 
18 

1 
13 
4 

22 
6 
7 

41 
1 

132 
6 
4 

94 
20 
30 
75 
16 

0 
5 
8 

37 
1 
3 

17 
24 
14 
11 
2 
1 
1 
0 
3 
0 
0 
7 

441 

Total 
106 

65 
77 

2,622 
73 

181 
32 

207 
322 
134 

36 
880 
293 
183 
179 

74 
128 

57 
160 
365 
559 
237 

51 
385 

70 
182 
21 
37 

415 
27 

1,353 
99 
67 

851 
290 
169 
734 
67 
26 
94 

148 
693 
61 
29 

228 
254 

81 
210 

55 
35 

5 
52 
79 
20 
22 
80 

Total ••..•••.•••••• 6,896 2,388 9,284 7,103° 1,070 16 4,505 1,266 13,9603 

1. Figures for these countries mean pilots and aircraft licensed or identified by the United 
States. 

2. This figure includes 554 pilots who hold scheduled air transport ratings. 

3. This figure includes 362 women pilots, 71 Transport, 34 Limited Commercial, 1 Indus
trial, 178 Private, 77 Solo, and 1 woman autogiro pilot. 
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AIRPORTS AND LANDING FIELDS JANUARY 1, 1934 
Classified by States 

Aeronautics Branch, U. S. Dept. of Commerce 

f.uler- A ·uxil-

Miscel
laneous 
Goveru-

Par
tially M-u11 i- Com

cipal ·mer
cia! 

meJ.i- ·iary Army N uvy 
ale 

·tnent, 
Priva te, 

aud 
Stale 

Total or 
fully 

lighted 

---------1--- - -- - ----------- ----1- - -

Alabama . . . ......... . 
Arizona . .... . ....... . 
Arkansas ............. . 
California . .. .. . .. . . . . . . 
Colorado .. ..... ...... . 
Connecticut. .......... . 
Delaware. 
District of Columbia . ... 
Florida ...... . .. . 
Georgia ........... . .. . 
Idaho ............. . .. . 
Illinois . . ... .. . . ...... . 
Indiana ...... .. .. . . . . . 
Iowa ......... . . . . .... . 
Kansas .... . ... .. ... . . . 
Kentucky .... . . . ... .. . . 
Louisiana ......... . .. . . 
Maine .............. .. . 
Maryland ........... .. . 
Massachusetts ......... . 
Michigan .... . ....... . . 
Minnesota ..... . 
Mississippi ...... . . . ... . 
Missouri ........... .. . . 
Montana .......... .. . . 
Nebraska .......... . .. . 
Nevada ..... . ..... . . . . 
New Hampshire ... . ... . 
New Jersey ... . ....... . 
New Mexico .... . .. . .. . 
New York ..... ... ... . . 
North Carolina. 
North Dakota .. 
Ohio. . ..... . . . 
Oklahoma ...... .... . . . 
Oregon ... ....... .. . .. . 
Pennsylvania. 
Rhode Island ......... . 
South Carolina ... . . . . . . 
South Dakota ..... . .. . . 
Tennessee ......... .. . . 
Texas .......... . .. . .. . 
Utah ........ .. ....... . 
Vermont ............. . . 
Virginia ....... . 
Washington ..... . . ... . . 
W~st Vi~ginia ...... . .. . 
W1sconsm ....... . ... . . 
Wyoming ..... . .... ... . 

'~ 
I 3 
I4 
51 
1 2 

5 
I 

0 

28 

17 
I4 

9 
6 
9 

I8 
4 
9 

I 

4 
28 
8 

TO 
10 

18 
8 
4 
4 
4 
6 

I9 
IO 
IS 
I4 
23 
I6 

6 
0 

9 
5 
8 

52 
4 
3 

II 

I4 
2 

I8 
8 

4 
5 
3 

6s 
4 
9 
[ 

r 
19 
3 
0 

39 
22 
r6 
14 

3 
4 
9 

II 

27 
2S 
8 

9 
3 
5 

3 
23 

5 
57 
II 

8 
53 
II 

5 
70 

4 
2 

II 

3 
I2 

0 

5 
IO 
II 

5 
26 

3 

10 

4 
23 

0 

0 

3 
12 

9 
7 
9 
4 
5 
4 

0 

I 

0 

3 
7 
s 
6 

TO 
0 

0 

IO 

4 
3 
0 

9 
7 
9 

0 

3 
0 

6 
24 
IS 

0 

5 
5 
0 

s 
9 

6 
I7 
9 

6r 
13 

2 

4 
0 

I J 
8 

IS 
7 
7 
3 

1l 

5 
T3 
II 

3 
8 

IS 
IO 
8 
3 

10 

4 
II 

1.3 
8 

34 
8 
4 

I6 
4 
6 
3 
8 

44 

2 

6 
7 
9 
8 
8 

3 
I 
0 

s 
1 

0 

1 

I 

0 

0 

2 

0 

0 

0 

I 

0 

0 

0 

I 

0 

0 

I 

3 

0 

3 
I 

0 

3 
0 

0 

0 

0 

II 

0 

.3 
0 

0 

0 

Total ... . .. .... . . . ~r;,;-~~~--5-5-

0 

0 

0 

0 

0 

0 

I 

4 
0 

0 

0 

0 

0 

0 

0 

0 

0 

I 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0. 
0 

2 

r 
0 
0 

0 

I8 

0 

0 

3 
4 
0 

I 

0 

3 
0 

1 2 

0 

0 

0 

0 

IJ 
0 

0 

6 
0 

0 

I 

I 

0 

8 
0 

I 

4 
0 

4 

0 

2 

0 

0 

0 

3 
I 

0 

85 

24 
46 
33 

211 

32 
I 9 
8 
3 

7 I 
4I 
so 
66 
46 
32 
so 
I 6 
30 
23 
2 0 

4' 
8~ 
28 
22 

22 . 

20 

I9 
3 2 
3 5 
99 
32 
26 

II7 
so 
36 

114 
II 
22 

2I 

25 
144 

20 
12 

35 
44 
17 
59 
28 

2 1 IIO 

II 
rs 
6 

6s 
7 
8 

.'l 
I 9 
18 
IS 
32 
I7 
I4 
I7 
6 

I I 

I 

8 
6 

I7 
6 
s 

13 
2 

II 
13 

0 

7 
13 
25 
8 
0 

22 
18 
20 

36 

9 

9 
48 
I8 

0 

II 
I2 

I 

IS 
I2 



FL IN F.·\CT AN D FIG - RES 

AVIATION GASOLINE TAX SUMMARY 

Stole Tax 

I. 1\l a ha rn a . . . . . . . . . . Sc 
2. r izo na . . . . .. .. . . Sc 
.3. i\rkansa .. .. .. . . . 6c 
-1. C 1lifornia .... . . . .. 3c 
5. lorado . . . . . . . . . c (a) 
6. o nnccticut . . . .. . . 2c 
7. n elaware . ... . . .. . 3c 

9. 
10. 
l l. 
I __ 

13. 
14. 
15 . 
t r. . 
17. 
I S. 
19. 
20. 
2 1. 

Dis t. o f Columbia . 
T'lorida . . ....... . 
Georgia ... . .. ... . . 
Idaho . ... . . . .. . . . 

2c 
7c 
6c 
Sc 

lll in o is .... . . . . .. . 3c 
India na . ....... . . 4c 

~o~~~a ~ . : : : : : : : : : : : j~ 
I enl'-!cky . . . . . . . . . Sc 

.... OU I S i a n a •... . ... Sc 
1\f::~inc .. . . .... .. . 4c 
Mar yland ... . ... . . 4c 
l\fassach usetts 3c 
l\ [i chi ga n 3c 
?vT inncso ta . . . . . . . . 3c 

( b) 

~3. ll [i ssiss ipp i ... . . . _. 5 ~ c 

24 . 
25. 
-6. 
2i. 
2 . 
29. 
30. 

3 1. 
J_. 
33 . 
34. 
35. 

l\ [i ssouri . . .. . ... . 2c 
"iVfontana .. ... . .... -c 

· ebraska 4c 
Ne,·ada .... . . .. .. 4c 
New Hampsbire . . 4c 
N cw J c.rsey . . . . . . 3c 
New l\Iexieo . ... • Se 

New York . . .. . . 3c 
North Carolina .. Se 
N o rth Dakota .. . . 4e 
Ohio ... . . . ..... . 4c 
Okla homa 4e 

36. Oregon Sc 

3 i. Penn svlvan ia 3c 
.38 . Rhode . I sla nd .... 2e 
39. South Ca rol ina . .. 6c 
40. South Dakota . . .. . 4e 

4 I . T ennessee 

42. Texas 
43 . Utah 

6e (e) 

4c 
3)/, c 

44. Vermont ... . . . . . . 4e 
45. V irgin ia . _. Se 
46. \ Vash ington . . . ... Se 
47 . \Vest. V i rgi n ia 4c 
48. \Visconsin . . . . . . . 4c 
49. Wyoming 4c 

Disposit ious of 
Receipts 

A tPlicoblc to 
l irrra{t 

Frr cl 
11 ichw;l\·s 
l li'£'h wa~~ ; 
Hi gh ways; 

Yes 
R.T' . . rund Yes 

\ i rports o 
1 I ig h ways 
High ways : Relief 
Highwax 
lli ~hwa)·s 
llir;:hways 
R ad : School 
R ads : chools 
1\irfuel tax to Aero-

nautic Fund 
1lighway 
rl i!!hwa y 
1-l i~h ways 
T1 i~:hwa · 
11 igll\\·ay 
Tl iJ!h \\13)' 5 
l lighways 
11ighway 
1l ighwa 'S 
lli c hw:_t,· s : \ ron~utics 
n ighwa ~- s 
l 'Iighwa;-s 

ni (!'hwa v 
lli"chwa~· s 
ni~hwa )· s 
llichwa ,· 
rli~hwa~-s 
T raffic: \\ atc:-rways 
llil! hways 

rTi g-hways 
1 fi ghways 
T-Tig-hwa ys 
Hi.-: hways ; Poor relief 
Hi ghways 

Highways: ae ronau tics 

Tf il!hwa\·s; aeronau ti cs 
lTi~hwa)'S 
Hi ghway 
Hi ghways 

l{itrhways. Gene ral 
Fu nd except $50, -
000 to Air ways 

T-Tig hways; School s 
High ways 

T-Ti gl!ways 
H ighwa ys : Bridges 
Hi ghways 
Highways 
Hi ghways 
Highways ; A irports 

Yes 
Yes 
No 
Yes 
-.,; cs 
Yc 
Yes 
Yes 

Yes 
Yes 
Yes 
Yes 
Ye 
Y es 
y s 
Yes 
Yes 
Yes 
Y es 
Yes 

un less 

Yes 
Yes 
Yes 
Yes 
Yes 
N o 
y s . 
so ld in inte r-
s tate com
merce 

Yes 
Yes 
) es 
Yes 
Yes . unless 
intcr-stat·e 

fl y ing 
Y es 

Yes 
Y es 
Y es 
Yes 

Yes 

Yes 
Y es . un less 

int erstate 
fly ing 

Yes 
Vcs 
Vcs 
Yes 
Yes 
Yes 

443 

Exemption or 
Rc{r111d 

.No 
Refund 
Exemption 
Refund 
Re fun d 
Exemption 
Refund 
Refund 
No 
No 
No 

Refund 
Refund 
.Ref unci 
Refund (c) 
No 
Fed. Gov't On ly 
'11 of T ax 
Re fund 
l~ c fund 
.'o 
Refund 
Refun d all 
Lut lc 

Refund 
Refund 
No 
Refund 
Refund 
Exemption 
Refund (d) 

Refu nd 
Refund 
Refund 
Refund 
.No 

Ref unci 
hut lc 

No 
Refund 
No 
Refund 
o f tax 

No 

Refund 
No 

N o 
Re fund 
Re fund 
R efund 
Refund 
No (f) 

all 

o f 

(a) Unti l August 31, 1934; thereafter 4c. 
(b) P lu s priv ilege ta..x of 2 ,e "on all aircra ft engine fuel sold or u sed in p roducing 

power for propelling a ircr aft in the S tate of Idaho" . 
(c) Complete exemption on purchases o f forty gallons or mo re. 
(d) Upon purchases o f 50 ga llons minimum. 
(e) Plus J/, c per ga llon unless inspec tion held and in spection fees paid. 
(f) 2c pe1· ga ll on refunded on pu rchases in excess of 10,000 gallons pe r m onth a t 

any airport in th e State. · 
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STATE LAWS RELATING TO LICENSING 

OF 

AIRCRAFT AND AIRMEN 

January I, 1934 

The followin g summary of the s tatus o f s ta te li cen sing laws , class ify ing them into 
nine differ ent groups so as to indica te the characte r o f the laws in each s ta te a nd the 
year in which the acts were passed, was prepa red by the L ega l a n d Legislative Resea rch 
Service of the Aeronautical Chambe r o f Commerce especially fo r Tbc A irc raft Yea r 
Book for 1934. 

I. STATES R EQU IRING FEDE HAL L I CENSE FOR AL L A I RCR t\ F T AN D A I RM EN ~ 

1. Alabama (1931 ) ( Sec foo tnote a) 
2. Arizona (1 929) 
3. Cal ifornia ( 1929 '. 
4. Delaware (1 929) 
5. FI:Jrid1 (1 9.31) 
6. Georg ia ( 1933) 
7. 
s. 
9. 

lrlahn (1931) 
Illinois (1931) 
India n;! (1 929) 

(Sec foo tn otes a and b) 
(Sa me e xception s as s tated in footnotes a 
(State ,-eg is tratio n al so requir ed ) 
(Sa me excep ti ons as s tated in footnotes a 

a nd b) 

and b) 

10. 
11. 
12. 
13. 
14. 
15 . 

Iowa (1 929) (See footn ote c) 
Kan sas (1931) 
Kentucky (19311. ~ 93~) 
Louisiana (1932) 
Michigan (1 933) 
Minnesota ( 1933) 

16. Mississipp i (1928) 
17. Missouri (1929) 
18. Montana !1 929) 
19. Nebraska (1 929\ 
20. New Jersey (1931) 
21. New Mexico (1 929) 
22. New York (1928) 
23. North Dakota (1 9.1 0) 
24. Ohio (19:11) 
25. Oklahoma (1931) 
26. Pennsylva nia (193;1) 
27. Rhode Island (1929) 
28. S outh Carolina (1 93 0) 
29. South D a kota ( 1929) 
30. Texas (1929) 
31. Utah (1931) 
32. Washington (1929 ) 
33. Wisconsin cJn9l 
34. Wyoming ( 1931) 

(State r eg ist ratio n a lso required. S ee footnote d) 
(.'ee footnote c) 
( tate reg is tration al so required. See foo tnote f) 
(State r eg istrat io n may be r equ ired by Aero· 

nautics Commi ss ion) 

(Exce pt solo pl easure. Sec foo tnote g) 

(Does not apply to • non-comme rcial airmen) 

(Excep t airmen in private or pleasure fl ying) (h) 
(Cove r s onl y ci vil airc ra ft flown for hi re) 
(See footnote a) 
(See foo tnote a) 
(Same e xcep tion s as sta ted iJ1 footnotes a and b) 

(Exce·pt publ ic a irc raf t o f u . s. o r Texas) 
(See footnote a - 1s t paragraph onl y ) 

II. STATES REQUIRI NG FEDERAL LICENSE FOR ALL CoM i tERCIAL A IRCRAFT A ND 

ALL AIRMEN I N CoMMERCIAL FLYING: 
1. Colorado (1929) (See entry 
2. Dist. of Columbia (1926) 

under VII, post) 

3. Nebraska (1929) (Applies to airmen of civil aircraft, passenger 

4. Nevada 
5. North Carolina 
6. Oregon 

(1929) 
(1929) 
(1931) 

III. STATES R EQU IRI NG STATE 
1. Maine 
2. Maryland 
3. Massachusetts 
4. New Hampshire 
5. Oregon 

6. Tennessee 

(1929) 
(1930) 
(1922) 
(192S'l 
(1929) 

(1931) 

carrying) 

(Does not apply to 
post) 

airmen-see entry under III, 

OR FEDERAL LICENSE FOR ALL AIRCRAFT, AIRMEN: 
(Except public aircraft and pilots thereof) 

(State 
(Does 

II, 

r egistration 
not apply 

supra) 

required. See footnote j) 
to aircraft-see en try under 

IV. STATES REQUIRING STATE OR FEDERAL LICENSE FOR AIRCRAFT, AIRMEN 
IN COMMERCI AL FLYING ONLY: 

None. 
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\". STATES REQUIRING STATE LICENSE FOR ALL AIRCRAFT, AIRMEN: 

I. Arkansas (1927) 
2. Connecticut (1927) 

West Virginia (1931) 3. 
\"1. STATES REQUIRI:SG STATE LrcEsSE FOR AIRCRAFT, AIR~IEN rs CoMMERCIAL 

FLnsG OsLY: 

Xonc 
\"II. STATES REQUIRI:SG STATE LICE:SSE 

MERCIAL FLYI:SG! 
FOR AIRCRAFT, AIRMEN 

I. Colorado (19:?9) (Applies to airmen and not aircraft) 

IN Nos-CoY· 

VIII. STATES REQUIRING BOTH 
AND AIRMEN! 

STATE AND FEDERAL LICESSES FOR ALL AIRCRAFT 

I. Vermont 
2. Virginia 

IX. STATES HA\"ING 

X one. 

(1929) 
(1930) 

Xo LICENSE REQI:IREMEsTs: 

FoorsoTEs 

(c) "Provided, however that this restriction shall not apply to military aircraft 
of the United States, or of a State, Territory, or possession thereof, or to air
craft licensed by a foreign country with which the United States has a reciprocal 
agreement covering the operation of such licensed aircraft." 
"Provided, however, that this restriction shall not apply to pilots operating air
craft of the United States, or of a State, Territory, or possesston thereof." 

(b) " .•• or to persons operating aircraft licensed by a foreign country with which 
the United States has a reciprocal agreement covering the operation of licensed 
aircraft." 

(c) Aircraft, and pilots thereof, used exclusively in the governmental service of the 
United States or of any of the States are excepted, as are pilots without pas· 
sengers. 

(d) Law does not apply to "public aircraft of the Federal Government, or of a 
State, Territory, or possession, or of a political subdivision thereof, or to air
craft licensed by a foreign country with which the Cnited States has a reciprocal 
agreement covering the operation of such licensed aircraft.'' 

{c) Law applies to all but "public aircraft." defined to mean "an aircraft used 
exclusively in the go\•ernmental sen·ice of the United States." "Airmen" in
cludes anyone who engages in the navigation of aircraft while under way and any
one who is in charge of the inspection. o•·erhauling, or repairing of aircraft. 

(f) Law covers only airmen operating ch·il aircraft, and exempts from provisions 
military aircraft of the· United States and aircraft licensed by country having 
reciprocal relations with United States, provided such aircraft is not engaged 
commercially within the State. 

(g) Law does not apply to public aircraft owned by, or to pilots in the service of, 
the U. S. or State of Missouri. 

(lr) Law does not apply to aircraft used exchtsi,·ely in the gove~n!"ental service of 
the U. S., of the National Guard or of one or more of the Civil departments of 
the State. Certain test flights also excepted. 

(j) State registration required of resident owners and airmen and of non-resident 
airmen and aircraft operating commercially in State. 
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AERONAUTICAL CHAMBER OF COMMERCE 
OF AMERICA, INC. ---·- -·~ 

22 East Fortie th Stroot, Ne w York 

Officers for 1934 

4-+7 

El ted a t ,\ nnual M eet in g: of ~ ~cml crs, Ja nua r y 25. 1934) 
P r eside n t .. . . .. . . . . ... . . . .. . .. . . . . . . . .. . .. . . . . . . ... . . . . . Thomas A. ]\•fo rgan 
l~ ;<ccut i,·e . \ 'i cc P res iden t .. . ... ... . ...... . . . .. . . . . . . . . ... . . . . ... Leighton \ V. Roge rs 
\ 1cc P r cs 1rl cn t .. . . . . .... . . . ... .•. ... .. . .. . . . ... . .. . . .. .. . . .. . . .. Donald \V. Dou glas 
\ ' icc Pres ident . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... .. .... . Reuben H . Flee t 
\' ice P r es ident . . . . . .. . .. . . .. ...... . . . . . .. . .. . . .• . . . . ... . .. . ... . . . . .. . . Alfred F rank 
S ec re tary ... .. .. . .. . . . . • . . . .. ... . .. . .. .... ... ... . . . . . . . .. . .. . .. ... .. G. M . B ellanca 
Treas ure r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ch =~ r1 es L. Lawra.oce 
!\ sis t·a n t . cc rc1ary . .... . ... . . . . . . .. . .. . .. . .. . . .... . . . . ...... . .... F o wler \ ¥. Ear kcr 
Ass is ta nt T rca. urc r .. ... ... . ... . . . .. ... ... . . . . . . . ..... . . . . . .. ....... Frank J, \ Val sh 

E. E. A ld r in 
H enr y B r ecki nridg 
E . R. Breech 
Don L . B rown 
Clayton J. Brukncr 
Reed M. Cham ber 
D o n ald \ V. Dou!llas 
S herman l\J . F airch ild 
Re uben · H . Fl ee t 

S. S. Brad ley 
L . D. Ga rdn er 
Paul Hender" n 
F. H. Ru se ll 

Governors for 1934 
Alfrc F rank 
S. L. Gabel 
Phil ip G. John$on 
0 1arles L. Lawrn nce 
Lucius R ~la111ti ng 

harl cs 11£arcus 
H . _ . Marti n 
Thoma A. ~ rorgan 
Geor!-!e \\ . rr 

The Council 

P a t P r esident s) 

Members of the Staff 

F.nrl n. Osborn 
Harold F. Pi tca irn 
R ichard \ V. Robbins 
Lc ter D . Seymou r 
F red L. Smith 
Juan T . T r ippe 
Guy \t\. Vau~han 
l.eoq:rc S . W heat 
H an·y E . Y oung 

C' . J .. T.awrrtn cc 
r.ro\'er T.oeni ng
F. 13. Rent schle r 
I. M. U ppercu 

E x ecuti,·e \ ice Pres ide n t . . . . . . . . . . . . . . . . . . . . . . . . . Leigh ton \ V. Roj.!e rs 
:Ma ':' age r . i\ l a n ufactu r ing Di ,·i"ton . . . . .. . . .. . . . . . . .. . . .. .. Char les E . P a rke r 
A ss1sta nt S ec reta r y . . . . . . . . . . . . . . . . . . .. . .. . ... . .. .... .. . Fowler \V. Bar ker 
Ass is ta n t T rea su re r .. .. .. .. .. .. . .. .. .. .. .... . .... ... . .. ....... Frank .T. \Val h 
S ta ti s ti c ia n .. . . .. .. . . . . .. .. . .. . .. . . .. . .. . . . . . . . .. . . ... . . . . . .... ... S haler G. W ilder 
T... ibraria n . . . . . . . . . . . . . ... . . . .. . . . .. . . .. . .. . .. .. . .. .... . . . . . .. . . . ' i iv ian P . S\ve ri g 
Edi t o r , A ircra f t Y ea r :R ok .. . . . . . . . .. . . . .... . . . . . . .. .. . . . . Howard L . i\lin~:os 

Committees for 1934 

E xecu tive Committee 
T . A. i\ !o rg"'' 
E . R. Breech 
C. T. Br ukn e •· 
D . - ,~r . D ouglas 

C. L. L aw rance 
L. \•\ . Rogers 
T... . n. Sevmour 
G. S . W hea t 

Manufacturing Division 
Manufacturing Division Committee 

P . G. Tohnson. Ch a irman ; C. J. B ru k· 
ner , R~ S. D amon , B. D. D e\ Veese , 
Donald Douglas, S. M . Fairc hil d . R. 
H . Fleet, T emple N . J oyce, Char les 
JVl a rcu s, Gu y \V . Va ughan. 

Commercial Airplane Committee 
B. D . De\Veese, Chairman: G. M. Bel
lan ca . C. J. B rukner, R. S. Damon, S. 
M . Fairchild . F . V. F e ti ck. F. \V. 
N eil son, Harold P itca irn , Robe r t P or!'cr. 

Engine Committee 
G. \V. Vaughan, 0 1airman: W . H . Beal. 
D. L. Brown . N. H . Gil man , A R. 
J acobs, R obert P or ter, \V. 0 . \ Varner. 

Accesso ry & Material Committee 
Cha rles Marcus, Chairman; S . L . Gabel, 
L. \ V. Greve, Geo rge B. Post, Geo rge 
J. S tan ley , Rayc roft 'Naish, \V. C. 
Young. 
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Commercial Airplane Eng ineering Com
mittee 

R. S . Damon, Chai rman; A. F. Arcier, 
A. E. Larsen , R. vV. A yer, F. S. Hub
bard, P . M inshall, C. G. T a ylor, I. I. 
Sikorsky, J. H . K ind lebe rge r. 

Military Contractors Committee 

Donald Dou glas, Chairman; C. F. 
Barndt, D. L. B rown, vV. H. Ecal, 
R. H. Fleet, P . G. John son , T. N. 
Joyce, T . A. Morgan, G. \ "1. Vaugha n. 

M erchandis in g Commit tee 
S . M . F a irchild, Chairman ; \ V. \ '11• Kel 
lett , H. R. P erry, J . S . All ard , D . A. 
Lu scombe, vV. A . M a ra , F . \V. Neil son. 

E xport Committee 
T . N. Joyce. 01airma n; F . Gledh ill, F. 
I-I. Love, vV. A . 111a ra , I-I. R. Perr y, 
C. W. Webste r. 

Show Committee 
C. J. B ru k11 e r, Chairman; J. S. A llard. 
G. l\L Bellanca, E. R. Breech, D onald 
Dou glas, R. H . Flee t , L. B. Manni ng, 
Cha rles M a rcus, J. F. Victory, G. S . 
Wheat. 

Operations Division 
Operation s Divis ion Committee 

L . D. Seymour, Chairman ; W. A. P at
te rson , E. R. Breech, 0. L. Parks , 
Steadham Acker, E . E. Aldr in . 

Air Transport Committee 
H . M. Hanshue , Chairma n ; T. B. D oe, 
Alfred Frank, W. A. Letson, H. S . 
Martin, \'IT. A. Pat terson, R. W. Rob
bins, L. D . Seymour, J. T. T rippe. 

Traffic Committee 
V. E . Chenea, Chairman; vV. J. Au stin, 
!\ . G. Beggs, J. \ "1. B rennan, H. W. 
Coburn , W . G. Ferguson, L. E. Gi ll , 
K. A. K ennedy, Chas. A. Rhe inst rom. 

Op erations Committee 
R. C. Marshall, Cha irman; H . 
liott , C. N . James, E . P . Lott, 
Pr iester, vV. S . Rosenbe rger, 
Steinle. 

Maintenance Committee 

A. El
A. A . 

Felix 

W. A. Hamilton , Chairman; G. R. 
Cu shi ng, R . D. Edwards , H. D. In
gall s, C. N. James, Carl Lund, \ "1. S . 
R osenbe rgeT, A. A. Prieste l'. 

Radio & Electrical Maintenance Com
mittee 
F. E . Gray, Chairman ; Geo. S. Evans, 
J. S. F ran klin , R. G. Horton, H . S. 
Leuteritz, E. J. Seely, C. C. Shangra w. 

Business Pract ice Committee 
J~ F . M cCa r th y , Chairman ; Alfred 
!·rank, J. H. Johnston, C. Bedell Monro, 
J. \ V . Miller, F. \ V . Whitmore, F. G . 
Wi lson. 

Transport Insurance Committee 
C. Eedell M onro, Chairman ; \ '1'. J. 
Bany, T. J, Dunnion , Alfred . Frank , 
J. W. Mi ll er, L. H . Mueller, F. W. 
W hitmore, J. S. vVoodbridgc. 

Airports Committee 
Steadham Acker, Chairman; H. E. 
Baker, R. B. I:i <),rn itz, R. R. Bartel, H . 
R. Bazley, J . D. Cricht on , R. C. F a r
rell , W. P. F letcher , F . J. Geng, A. H. 
Heermance, J . Nelson Kelly, C. W. 
Loos, G. vV. Orr, P. E. Russell. 

A erial Service Committee 
O li ver L. Par ks , Cha irman; H. T . 
Ailo r, L. G. Mason, \ "1 , E. Thomas. 

Fuel & Lubrica,nts Committee 
E. E. A ldri n , Chairman; R. G. Ervin, 
J. D . Jerni gin, G. French, H . W. Lake , 
R. H. McLaren. 

Service Division 
Public R elat ions Committee 

E. V . Rickenbacker, Chairman; C. Jean 
DeGoveia, A. I. Lodwick, W. I. Van 
Duse n, G. S. Wheat. 

Legal and Leg islative Committee 
H . G. Hotchkiss , Chairman; R. W. 
Ch il ds, Henry Hogan, Frederick W. 
J ackson, H. Stewart McDonald, Jr. , W. 
P. MacCracken, Jr., R. S . Pruitt, J, 
Dwight Sullivan. 

Aeronautical Education Committee 
R . H. Spaulding, Chairman; A. D. Alt
house, E. N . Findley, John l\1 . Foster , 
E. W. Hill, A lexander Klcmin, B. G . 
Shackelford, Michael Steffen, Frank A . 
Tichenor, Edward P. Warner. 

Entertainment Committee 
L . D. Gardner, 01airman; E. E. Aldrin , 
S . S. Bradley, G rover Loen ing, Edward 
P. Warne r. 

General Insurance Committee 
vV. S. Leaycraft, Chairman; R. l\1. 
Cha mbers, T. J. Dunnion, F . S. Hub
ba rd, W. A. Mara, L. E. Mueller , D. 
De R. l\1. Scarritt, F. vV. Whitmore. 

M embership Committee 
R. J . Pr itchard, Chairman; Steadham 
Acker, C. F. Barndt , H. R. Brashear, 
Alfred Frank, T. N. Joyce, D. A. Lus· 
combe, J. E. Schaefer. 
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Organization Members 

A~ro Dige t Publi_hing or p., N ew "ork 
i ty 

\ cro I nsurance nderwr iters . New York 
ity 

Ae ro upply :'-!anufacturing o.. I nc. , 
orry, I'a. 

. eronauticJ.l Corp. o f America, inc inoali. 
Ohio 

Air Transport Equip ment, Inc. , Ga rden 
Cit·y, L. I.. . Y . 

Aircraft Radio Corp., Boonton, -. J. 
Alleghen y County i\luoicipal Airport, 

Pittsbu rgh, Pa. 
Alli son En gi neer ing Co .. Iu dianapoli . Ind . 
A.luminum Co. of mer icn P ittsbu rch . Pa. 
America n A irways, I nc ., 'O•icago, 'I ll. 
Ameri can Gas Accutuulator Co., Elizabe th , 

, -_ J, 
Amerii:an T lephone & T elegr aph o .. - 'ew 

York City 
Amphibians , Inc., Garden it y, L. I., 

N . Y . 
Aqua Systems, Inc. , 1 cw York City 
As~ocia t ed A,,iation nderwri tcrs. . rew 

Y ork City 
Autogiro Co. o£ America, \V illow Grove. 

Pa. 
" . viation," New "York Ci ty 
Av!" t!on apiia l , Inc., New ·ork Ci ty 
Av 1at1 0n O earing o., Brooklyn . 1 . Y. 
The B. G. Corp., New York ity 
Barr Shi_Ppine. Co rp ., N ew ork City 
Beech A~rcraft Co .. W'ichita. :Kans.. 
B ellanca Aircraft Corp. , New Castle. Dela. 
~end ix Products Corp., outh Bend . I nd. 
!·loyd Bennett Field, Brook! ·n, · ' · Y. 
Ber:y Brothers, I nc.. Detro it . ~lich . 
Boem g A ir Tran sport, Inc.. hicago, I ll. 
Eoemg A1rpla.ue Co., Seatt le, 'vVash . 
Boeing Field, Seattle. \~lash. 
Bredouw-Hilli ard Aeromoti ve Corp .. I<an · 

sas City, Mo. · 
Breeze Corporations , Newark, N . J. 
Centra l Airport, Camden , N. J. 
Champion Spark Plug Co., T oledo. Ohio 
Chevron Motor Corp. College P omt, L. I 

N . Y. ' 
Clevelan d Pneumatic Tool Co .. Clevelan d, 

Ohio 
Consolidated Aircraft Co1 p. , Buffalo. N . . 
Continental Aircra ft Engine Co., De trOit, 

Mich. 
Curti ss Aeroplane & lV[otor Co., I nc., Buf· 

fa lo, N. Y . 
Curtiss-\¥right A irplane Co., Robertson , 

lVIo. 
Curtiss-\'\l ri ght Exports Co., New York 

City 
Curtiss·\~'right A irports Corp., New York 

City 
l)ouglas Aircraft Co., Santa Monica. Calif. 
Eastern Ai r Transport, Inc., New York 

City 
Eclipse Av iation Corp., East Orange, N . J. 
Edo Airc raft Co., College P oint. L. I., 

N.Y. 
Egyptian Lacquer Mfg. Co., Inc., New 

York City 
Elgin National \¥atch Co.. Aircraft In· 

strun1en t Di vision, Elgin, Ill. 
Fail·child Aviation Co1·p. , Woodside, L. I. , 

N.Y. 
Fleetwings, Inc., Gm·de n City, L. I., N. Y. 
Fo1·t \Vayne Board of Av iation Commis

sioners, Fort Wayne, Ind. 

;enera l A via ti on Mfg. Corp. Dundalk. 
Balt imore, Md. 

.!enera l ~lec~ric Co., Schenectady. N . Y. 
Ibe B . 1·. Goodrich Co. , . kron , Ohio 
Goodyear Tire & Rubber Co. I.nc .. _ kron 

ll iO I 

Goodyear Zeppelin Corp., A.kron, Ohio 
Great Lakes A ircr a ft Corp. Cleveland 

Ohio ' ' 
Gul.f Re fini ng Co., New York Cit y 
Hamilton Stand:J rd Propelle r Co., E ast 

Ha rtford, Conn. 
Hartford Acciden t & I ndemn.ity Co. , 

Hartford, Con.n. 
H a.rlford Municipal A irport, Hartford, 

on.n. 
tewa rt Hartshorn Co., East Newark, •. J. 

Hurley-Townsend Corp. , New York City 
Indianapolis Mt11.1icipa l Airport, India nap

oli s, Ind. 
I nter -Island Ai rways, Ltd., H onolulu. T.H. 
In ·ernational Flare-S ignal Co., Tippecanoe 

City, Ohio 
Irving A ir Chu te Co., Inc._, :Buffalo, 1 • Y. 
J acobs Aircraft Engine Co .. P ottstown. P a . 
'h: ansas City i\Iunicipa l Airport, Km1sas 

City, Mo. 
Kellett Autogi ro Corp., Philadelphia. P a . 
\ alter K 1dde & Co., Inc. , New York City 
Kinne r Airplane & Motor Corp., Gle n-

da le, Calif. 
R ollsman Instnune.nt Co., Brooklyn, N. Y. 
La wrance En gineeri11g & Resea rch Corp. , 

ew York City 
The Leece-Neville Co. , Clevelan d, Ohio 
Lockheed . 1_rcra·ft. Corp., Burbank, Calif. 
. rover Loenmg A ~rcraft Co., Inc. Garden 

City, L. I. , N . Y. ' 
Loomis, Su ffern & Fernald , ew York 

City 
Luke, Banks & \¥eeks, New York City 
D. A . Luscombe, Kansas City, lVIo. 
Lycoming :Mfg. <;:o., \'\l iBia msport, Pa. 
Macwhyte Co., 1'>-enos.ha, \Vi se. 
Mar land Casualty Co., Baltimore Md 
McCann-Erickson, Inc., New York City 
Monocoupe Co rp ., Robertson, M o. 
Mtu;icipal ,Ai~t~or t, Birmingham, A la. 
National Au·. Transport, Inc., Chicago, Ill. 
I atJOnal Av1at10 n Corp. , New York City 
Nat~onal Credit Office, Inc., New York 

Ctty 
Nationa l P a rks A irways , Inc., Salt Lake 

City, Utah 
Norma-Hoffman Bearings Corp., S tamford, 

Conn. 
Occidental Publishing Co. Los Angeles 

Calif. ' ' 
Pacific Ae romotive Corp. Ltd . . Burbank 

Calif. ' ' · ' 
Pacific A ir . Transport , Inc., Cqicag~ , ··ni. 
Pa~ Am~ncan A trways . S ysten1, · New 

York C1ty 
1 

Parker Appliance Co., Oevela.nd, 011io 
Parks Air College, Inc., East' St ,Louis Ill. : · , 
P ennsy lvania A~r l.ir:es, Pitt~purg)l ,' Pa. 
The P ennsylvama Railroad Co. 1 Philadel-

phia, Pa. ' · · 
Pioneer Instrument Co., Brooklyn, N. Y. 
Pittsburgh Screw & Eolt Corp., Pittsburgh, 

Pa. 
P ostal Telegraph-Cable Co., New York 

City 
Pratt & Whitney Aircraft Co., East 

H artfor d, Conn. 
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Th e P vle-Na ti on al Co.. Chi ca ~o . 111. 
_Tohn A. Roebling's Sons Co., Tren ton, 

N. J. 
Roose velt F ield . Inc., M ineola. L. I.. N . Y. 
R C A V icto r Co., Ca mden, N. J. 
SKF Industri es. I nc .. Ne w Yo rk C it y 
S acram ent o A1u n ic ipa1 A ir port, Sac ram cn · 

to, Ca li f. 
Sa n F ra ncisco llay A ir d rome, I nc., A la -

meda , Calif. 
Scin ti ll a :Magneto Co. , S idney. N. Y . 
S hell Petroleum Corp. , St. Loui s , M o. 
S ikorsky Av ia tion Cor p .. B ri dge port. Conn . 
Sincla ir Refin in ~ Co. , N ew Y or k Cit y 
S mith E ngineer in g Co.. Cleveland . O hi o 
Socony-Vacu um Corp. , N ew Yo rk City 
Solar .1\i rcra ft Co. , L td ., San D iego, Calif. 
S pe rry Gy rosco pe Co. , I n c., Brookl yn , 

N . Y. 
S tandard O il Co. ( Ind iana) . 01i ca ~o, Ill. 
S tand ard O il Co. o f N. J .. New York Cit y 
Standa rd S ta ti s ti cs Co. J n c., Ne w Y ork 

City 
S tea rma n Aircr a ft Co. , \~l ich i t a , Kan s. 
T he S teel Prod ucts E ng ineer ing Co., 

Sprin gfield , Ohio 
S tinson Aircra ft Co r p. , \ ¥ a ync, 1\{ich. 
S nmme riiJ T ubing Co. , B r idgepo r t , M o n t

go mer y Co. , P a. 

T a oma F ie! I. T aco ma. \ Va h . 
T av lor Aircra f t Co .. 131-arlfo rd . P a. 
T he T cxa Co.. 'c1v Yo rk Ci ty 
Th o mpFon Pro duct_. In c .. "lcvcland. 
Th urston Cutt ing Cor p .. New York 
T r::111 Scontinc n tnl & \\'es te rn A ir. 

Ne w Y ork Cit y 

O hio 
ity 
I nc .. 

T u l<a i\ Ju ni c ipa l A irport , Tu lsa. O kla . 
nit c I Air c raft E xpo r ts, Inc., :-.i cw York 
City 
n it c I A irc r:lft P rodu c ts , I nc. , J)ay to n. 
O hio 

U nit ed Ai rpor ts Co. o f Ca li f., Ltd .. llu r · 
bank , Cali f. 

r . S. A ir S er v ices, \ Vas hi ng ton , D . C. 
l nitcd S tates A irwa ys , Inc. , Kansas 1t y , 

K ;1 11 S . 
U. S . Av ia tion U nde r wr iters, N ew Y ork 

City 
The Ve ll u moid Co .. \Vo rccstc r . Mas . 
C h;1 n cc Vo ug ht Corp ., H artfo rd , Conn . 
\•Vaco A i•·c ra ft Co .. Troy . O h io 
\•Vaco S a les o f 1cw York . I n c .. 'Mineola . 

L. L , N . Y. 
\ Varner A irc ra ft Co rp ., D ct1·o it. 1\ li ch. 
v\ 'cstc r n A ir E xpress, I nc .. B u rbank. Ca li f. 
\•Veste rn E lectr ic Co .. Tn c .. New \ ork Cit • 
\ Vr ig ht Ae rona u ti ca l Co r p., Pa te r on. N . . 1. 
\~T yma n ·(; o rd on Co ., vVor ccstcr, ~b s. 

Associate Members 
Chicago Tr ibune. New York 
College o f En ginccr i n~ & 

U n iversity of M innesota , 
M inn . 

Ci t y 
A rch itecture. 
~ Iin nea poli s, 

O hi o Bu rea u o f Aeronau ti cs . Colu mbu s. 
O hio 

P o r t o f Oakland , Oakland. 'a li f. 

Coll ege of E ng ineering, U ni ve rsity o f 
lahoma. Norman. Okl a . 

O k-
l~nch estcr l\[u ni c ipal Airpor t , l~ oc h rster, 

N . Y. 
S tat e i\ v i,. ti on Com mission o f N . J .. Tren 

ton . N . J. L os Los Angeles Cha mbe r of Commerce, 
Angeles, Ca l if. 

Man u facturers A ircra ft A ssoc iation. New 
T 1·an !'continc nta l A ir po rt o f T oledo . I nc., 

T oledo. O hio 
Yo rk City 

M u nicipal A irport, Den ve r, Colo . 
T r i·Sta te College o f E ng inccrin;;, 1\n ~o l a. 

All winc, E. Ernest 
Ande rson, J, R oscoe 
Atk inso n, L. M. 
Beebe, David C. 
Bell , A . T. 
Bell , Lu t her K. 
Bell anca, G. M. 
Blechman, Natha n 0 . 
B lomgren, A . P . 
Bo rn . 0 11·is ti an Eckh artl t 
Brad ley, S . S. 
Brattain , Paul H . 
E recki nridge, Hen ry 
Bri nsmade , C. L. 
Brock , J . D. 
Brown, D . L. 
Brukner. C. J , 
Bru sh. Mrs . G. de F o rest 
Bu r den. Will ia m A .. \ 1. 
Bush, Char les T. 
Cabot , God frey L. 
Calendar . Sue-Lou ise 
Castle, B . F. 
Cautl ey, J ohn R. 
Chace , Mason S . 
Chamber s. Reed M. 
Chand le r, Col. C. cleF. 
Chatfield, Charles H. 
Chevalier, J ohn E. 
O ousing, Law rence A. 
Colby, C. B. 
Colvin, C. H. 
Cowdin , J , Cheever 

In d iana 

Affiliate 
C ra ne . Henr y M. 
Damon , R. S. 
Danie ls. Leona rd B . 
Da vidson. \V . F . 
Davies . 0 1a rl es E . 
De A rce, L. Ponton 
Depew, R icha1·d H .. .I r. 
de Seversky, A lexande r P. 
Dodge, Mart in 
Dolan , D. J. 
Earhar t. Amelia 
E ggert , H. F. 
E ubank, J. A. 
Ewin g, H a mpton D . 
Fairchil d. S her man M. 
Fales , H erbe rt G. 
Finch, H a rry L. 
Fin d ley , E a rl N. 
Fokker , Anthon y H . G . 
Forbes, \~' illi am A. 
Fos te r , John M . 
Frank, A lfred 
F reeman. T albot 0 . 
Fri soli, J. D . 
Ga rdner, L. D . 
Gassaway , Ger ri sh 
Gunther -Mohr , J , 
H aldema n, Geor~e \¥. 
Hanks , Stedman S . 
H a nshuc , H ar r is M. 
H a •·ney , Lau ra B . 
Have rstock, A. D ., M. D. 
Hen derson, Paul 

H obbie . A. D . 
H oey. Rober t F . 
H otchk iss. Henry G. 
H otz. W ill ia m J . 
fl onsto n , Geo rge H. 
H oyL Richa r d F. 
J encks, Hen r y A. 
J ohnson , P. G. 
,T o nes, l3 radley 
,Tone-s , R. L. 
K ahn , Ro ger Wol fe 
Kett erin g, C. F. 
K lcmin, Prof. Alexa nde r 
K ohle •· . John B . 
L aw r ance. Cha rles L. 
Law son , I. N . 
Lee , N orman C. 
L ibra ri an, A ir Ser vice 

T ra in in g , Ltd. 
Li~h t. D 1·. Ri chard U . 
Li tchfie ld, P. W . 
Loen ing, Albe r t P. 
Locning, Grover 
L ove , F ranci s H. 
MacCracken, ~' illi am P., Jr. 
Mannin~. L . ll. 
Mart in , Geor~e E . 
Maso n, Geo rge 
McCa rth y, J. F . 
McG ra th, Mar ie T. 
McLean, P hilip S. 
Mead , Geor ge J . 
Newell , J oseph S. 
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1\oord u yn , R. B . C. 
K orrnan, Brad for d , Jr. 
Page , J-l a ,·en E . 
P arker. ] . B rooks ll. 
Pat chin , Ph ili p H. 
Pat chin. R. I:I. 
P eter on . il bert 
P fenni ng r, 1-lcr m nn T . 
Pinku , Phi li p J. 
Reed, . Al bert 
l~e nt chler. F . B. 
Ri chard on . apt. U . C. 
I ipley , J, P . 
li oberLon . ' · H . 

Russe ll , Roy E . 
'a m pte r , Herbe.rt C. 
chmidlap p,_ Lawrence 
chra n1.m, John E. 
choll e, How:~ rd A . 

Scot t. Willi am Keith 
h e :~ rer. D. J,L 

. hor t . C. \ ·., Jr. 

. ikorsky, I. I. 
· melt zer, A le xander 
pau lding, Roland JL 
pen ce r, Lorill ard 

S teffen . Michael· F. 

M. 

Thomas. \V. P. 
Trippe, J. T . 
Turnure. Lawrence 
Tuttle, Horace Burt 
' 'pson, Ralph R. 
Va ughan , G. \V. 
Vincent, J, C. 
W all , W illiam Gu y 
\ \ alz, Edward J . 
\ \ ebb, J . Gr iswold 
\ \ il ford, E. Burke 
\\ itter, J, D . 
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I~ bert s 11, Wi ll ia m ll . 
Rodey . P ea rce ·. 
Ro t . \\ . Ru sse ll 
Rothh olz. Me ta 

tin son. Karl \ \. 
. tout, W. B. 
. tua rt, \\. linton 

ulli n n, J ohn Dwight 
T:~y l o r, James B. 
T ee to r , R:~lph R. 

\ Voodman. Dunca n A. 
W orth in gt on , John C. 
\\r ight. Orvi ll e 
\\ righ t, Theodore P. 
\\' yatt. Benjamin F .. D.-. 

Rus ell. F r:mk H . 

AERONAUTICAL EXPOSITIONS CORPORATION 

02 Eas t F ortie th Stroot, New York 

Officers 

Pres idc.,H . ... . .. . . . . . . . . .......... . . . .... . . . . ..... . .... . . , . . Thomas A. Morgan 

\ ice P res ident . .. . .. . . . . . . . . . . . . . .. .. . . ... • . .. . .. ..... . . . . .. . Clayton J. Prukner 

Executi ve \"i ce Pres ident . . . ... . .. . .. . .... .. . . . . . . . . . . .. ... . . . Leight on \\. Rogers 

· cct·eta ry . .. . .. . .... ... . . . . . .. . . . ... . ... . .. . . . . . . . . . . . . . . . . . John 1~. Caut le y 

·rre :J su re r . .. . . . . .. . . . .. . .. . . . .. . . . . . . . .. . ... . ... .... .. . . . .. . Charles f... . La..\vrance 

A ss i ra nt ec r ary . . . . . . . .. . .... . . ... . .. _ . .. .. . . . .. . . . . ... . . Fowler \\ . Barker 

Ass ista nt Treasure r . . . .. . . . . .. . ... . . . . . ... ... . . . . . . . . . . . .. . Fr:wk J . v\ alsh 

E. R. Dreech 

c. _T. Brukner 

c. L. Lawr3.nce 

G. M . Be llanca 
E . R Breech 
c. J. Bruknct· 
S. M . Fa irch il d 
S . L. Gabel 
P . G. Johnson 
C. L. Lawrance 
L. B. Man ning 
Charl es Marcu s 
Thomas A. Morgan 
H. F . Pitcairn 
L. \~T . Rogers 
L. D. Seymour 
G. \V. Vaughan 
George S. Wheat 

Execu ti ve Commi ttee 

Thomas A. i\fo r ga n 

L. B. ~'fa nning 

L. \~ . Roge r s ------ G. S . \\' heat 

Dir ectors 

Bell a nca Aircmft Corporation 
Gene ra l A via tion Corporation 
\ ·Vaco A ircraft Company 
Kreider-ne isne r 1-\ircraft Co. 
Summc rill Tubing Co. 
Boeing Airplane Company 
Lawrance Engineering & Research Corp. 
Stinson Aircraft Corporation 
Ecl ipse Av iation Corporation 
Curti ss Ae rop lane & Motor Co., Inc. 
Pitcairn Au togiro Co. 
A e ronautical Chmnber of Conunerce 
A me ri can A irways 
\~right Aeronauti cal Corporat ion 
The Pratt & \Vhitney Aircraft Co. 
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MANUFACTURERS AIRCRAFT ASSOCIATION, INC. 

3 0 Roc ke rfell cr Plaza, New York, N . Y. 

Officers 

(Elec ted Januar y 26, ! 934) 

President .. .. . .. .. .. ..... . ... . . . .. .. ..•. . . ... . . . ..... ... .. . . . frank H . Russell 

Vice P res idents . . ... .... ..... .. .. . ... . . . . ... ... . . ... .... ... . . . E. E. \Vil son 
Glenn L. Martin 
H arold F . Pitca irn 

Treasu rer .. .. . ...... .. . ..... ... .. . . .. . . . .... ... . . ... . . . .. .. . . C. J. Brukner 

Secretary . ....... . . .. . . . . .. ... . . .. ... ... .. . .. . . .. . . . . .. . ..... . J ohn M . Hoge rs 

Gene-ral Manager . . ..... . .. . . .. ...•.. . .. . .. . .. ... .......... . .. S . S. Brad ley 

C. J. Brukner 
H. H . F leet 
F . S. Hubbard 
P . G. J ohnson 

Directors 

(Elected January 26, 1934) 

Temple N. Joyce 
W . A . Mara 
Glenn L . Martin 
Ha rold F. Pitcair n 

John M. R ogers 
F. H . Russell 
Wi lli am E . Va lk, Jr. 
E . E. Wi lson 

Mr . Pitcairn r eplaced E . T . Asplundh for P itca irn Au togi ro Co.; Mr. J ohnson r e· 
placed Walte r C. Davis of Davis Aircraft Corp. ; M r . Joyce repJaced E . H. Breech of 
Genera l Av iat ion Manufactu r in g Corp.; M r . Hoge rs replaced Donald Douglas of 
Dou glas Aircraft Co., Inc., and :Mr. Va lk r~p l aced Mr. L uscombe of Monocoupe Corp. 

INSTITUTE OF THE AERONAUTICAL SCIENCES, INC. 

3 0 R oc ke rfeller Plaza, N ew Y or k, N . Y . 

Officers and Council for 1934 

Charles L. Lawrance ........ . ... . ... ... . ...... .. . ... .. . .. .. . . . . . . . .... . .. President 

D . W. Douglas . .... . .. . . . . . . .... .. .. .. . . . . .. ... ..... .. .. . . .. •..... . .. V ice Pres ide nt 

Lessiter C. Mi lburn . . . .. .. .. . .. . . ... .... . ..... . . . .. . .... ... • . . . .. .. . . . Vice President 

Edwin E . Aldrin ... . .. . . . ..... .. .... . ... .. ..... . .... . . . . . .. . .. . . ..... Treasure r 

Lester D . Gardner . ... .. .. . . • . .. .. ..... . . . .. . ... . . . .... • • .... .. . .. .. .. . . ... Sec reta ry 

Joseph S. Ames 
V . E. Clar k 
J . C. Hunsaker 
James H. Kimball 
Grover L oening 

Lyman J . Briggs 
C. H . Chat fie ld 
J . H. Dool ittle 
C. L . Egtvedt 
W. R. Gregg 
F rank M. H awks 
Lewis M. H ull 
J . H. Kindelberger 
Alexander K lemin 

The Council 

George J. Mead 
A r thur Nutt 
Elmer A. Sperry, J r. 
Edward P. Warner 
T. P. Wright 

Advisory Board 

I. Machlin Laddon 
G. W . Lewis 
Glenn L . Martin 
W illiam H. M iller 
Clar k B. M illiken 
John K. No rth rop 
A . A . Pr iester 
H . .T. E. Reid 
Lester D. Seymour 

The Officers for 1933 were Pres ident, Dr. J. C. H unsake r ; Vice Presidents. Grover 
Loening a nd Edward P . Warner; Treasure r, Cha rl es L. Lawrance; Secretary, Lester 
D. Gardner. 
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THE NATIONAL AERONAUTIC ASSOCIATION 

National Headquarters, Dupont Circle, Washington, D. C. 

Representath·c in U. S. A. of Federation Aeronautique lnternationale 

Hiram Bingham ..••••..••.••.••.••••.••.••••••••••••••••....•.•••• President 
F. Trubce Davison .•..•..•..•..•.•.•...•.•.•••••.••••••..•..••• Vice President 
Robert F. Garland .................................................. Secretary 
John F. Victory •.•..••••..••..•••.•.••.•..•.•.••.•••••.•.••.•...••• Treasurer 
nay Cooper .........•.•....•..•••••.•••.••••..•.••.•......•• General :\tanager 

Advisory Board 

Joseph S. Ames 
Richard E. Byrd 
J. Carroll Cone 
F. Trubee Davison 
James H. Doolittle 
Benjamin D. Foulois 

Harry F. Guggenheim 
Frank Hawks 
Ernest J. King 
Charles A. Lindbergh 
Charles F. :\!arvin 
\\"ill Rogers 

Oarence :\1. Young 

Executive Committee 

Porter Adams, Chairman 

\V. \\'. Conner 
Gould Dietz 
Frank \V. Hackett 
Frank Hitchcock 

Philip G. Kemp 
George \V. Lewis 
Andrew A. Smith 
Edward P. \Varner 

SOCIETY OF AUTOMOTIVE ENGINEERS, Inc. 

29 West 39th St., New York, N. Y. 

Aeronautic Officials 

for 1934 
Delmar G. Roos ....••..•........••..•..••••.••.•....•.•.....•........•.•. President 
T. P. \Vright .........•••..•.........•........•.•..••••.•......•...... \'Ice President 

(Representing Aircraft Engineering) 
Robert Insley ......••.............••......•.•...•..........•.......•.. Vice President 

(Representing Aircraft·Engine Engineering) 
H. D. Hill • • . • . • . . • . . . • • . • • . • . • . • •.•......•..••.....•......•.....•.. Vice President 

(Representing Diesel-Engine Engineering) 
John A. C. \Varner .........••.....••..•....••..•... Secretary and General i\fanager 

The Council 
Delmar G. Roos, President 
T. P. \\'right, Vice President 
Robert Insley, Vice President 
H. D. Hill, Vice President 
A. L. Oayton, Vice President 
A. K. Brumbaugh, Vice President 
F. F. Kishline, Vice President 
John W. Votypka, Vice President 
\V. H. McCoy, Vice President 

L. V. Newton, Vice President 
T. M. Crawford, Councilor 
). B. Fisher, Councilor . 
J. F. \Vinchester, Cou'!c1lor 
\V. T. Fishleigh.z.. Counc1lor 
G. \V. Lewis, L.ou'!cilor 
\V. G. Wall, Counc1lor 
David Beecroft, Treasurer 

Past Presidents: H. C. Dickinson (1933) A. J, Scaife (1932) 

Aeronautic Committees 
Aircr ft A · · · T. P. Wright, Chairman 
A' af cllvltles · · · · · · · · · · · · · · · · • · · · '' • · · · · ·' · • · '·'' · · Robert Insley, Chairman 

1rcra t·Engine Activities •.•...... · · · · • · · · • · • · • · · • • · · · · · 
Standards Committee · 

Aircraft Division ..•.....•.....•.....•••..•••.•.. John F. Hardecker, Cha1r. 
Aircraft-Engine Division ..•...•.................. Robert Insley, Chairman 
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THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS 

29 West 39th Street, New York, N . Y. 

Ca lvin W. l\i ce, . ccrctary 

Aeronautic Division 
A lexander Klemin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . hair1nan 
Jerome Lede rer . . .... . ... • . .. ...... . . .. . . · ecret3r y 

Vice Chairmen 

E lmer A. Sperry, Jr. 
H. M . Woods 

James I r. Doolitt le 
Richard i\1. i\ lock 

U. S. AIR CORPS, WAR DEPARTMENT 
George H .. Ocrn, Secre ta ry of \ Var 

!larry ll . \oV oo drin~: , . \ sst. Secy . of \\ ar 

Officers on Duty in Washington 

Maj. Gen. Benjamin D. F oul o is . . .... .. .. .. . . ... ....... . . .... . C hi e-f o f the A ir Corps 
Br ig. Ge n. Oscar \oVc stover . . ........................ Ass is t am C hi ef o f the A ir Corps 

Lie ut. Colonels-J. E. Chaney, J, E . Ficke l, ( ;. I. J o nes O IC), J. D. Heardan, J. H . 
Hudolph, W. R. W eaver. 

Majors-C. L. Beaven (MC), J . B. !?rooks, C. W. Howard, R. 1'. Co us ins. \ V. II. Crom, 
A. N. D uncan, W. H. Frank, Dave n port j ohn son, A. N. Krogstad, E. IJ. Lyon, 
C. W . Russell, Ca rl Spatz, W. F. Voland t. 

Captains-\\' . H . Brockley, H . L. Clark. C. M. Cu mmings, I saia h Davies, M. G. Esta
brook , Jr., E. E. Hildreth, H. W. Holden, E. J . Hou se, ]{ , c;. Hoyt,_ G. C . Kenney, 
T. J. Koenig, C. ~"'.· Connell, G. C i\~cDonald, C. M. Savage, M. 1' . Schne ider , D. 
S. ~eaton, 0. G. 1 runk, A. W. Man m e •. 

Lieut enants-M. E. Gross, H. A. Halve rscn , \V. B. H o ug h, F . vo n II. Kim ble, T. M. 
Lowe, Pardoe :tvl a rtin , S. P . M ill s , R. L. Owens, 0 . K. Robb in s , F . H . Vander
werker. 

Air Corps Posts 

i\ KJ<ON, Ou10-(Chief of the A ir Co rps) Balloo n P rod uct ion an d In s pec ti on. Procnre-
ment Sect ion. D is tri ct Office. P. 0. Goodyea r T ire & Rnbbe r Co., A kron. O hi o. 

ALHROO K FrELo-(P. C. Dept.) P. 0. Quar ry Heights, Canal Zone. 44 th Obs. Sq. 
BARKSDALE FrELD-(Fourth Co rps Area) P. 0 . S I11·cveport, La. Air Corps Detac hment. 
BENNING, F-r. , CA.-Flight r, 16th Obs. Sq. 
13rGGs FrELo-(Eighth Cor ps A rea) P. 0 . Ft. B li ss, Texas. Int ermediate Landin g F ie ld. 
13oLLING FrELD-(Chief of the A ir Corps) P. 0. Anacosti a, D. C. A ir Corps Detach. 

Flying Field. 
n osTON A rl<PORT-(Fir st Co rps Area) P. 0. lloston, !v!ass. A ir Co rps Detach. Inter

medi a te Landing F ie ld. Rese rve Flying. Hesen•e J\irdro111 c. 
13oWMAN FrELD-(Fifth Corps Area) P. 0. Je fferson town, Ky. Intermedi a te Landing 

F ield. Reserve A irdrome. 
i3RAGG, F-r.- (Fou rth Corps Area) P. 0. Ft. Bragg, N. C. 2nd Ba lloon Co. F lig ht C, 

16th Obs. Sq. 
BRISTOL, PA.-(Chief of the Air Corps) P. 0. B ri stol, Pa. 1\ir Corps Representa ti ve Key-

stone Aircraft Corp. · 
BROOKS FrELD-(Eighth Corps Area) P. 0. San Antonio, Texas. 12th Obs. Gp. Hq. 12 th, 

22d, 88th Obs. Sqs. 1st Photo Section. 62cl Se rvi ce Sq. Bo rd e r Patrol Station. 
Airdrome. Intermediate Landing Field. 

BuFFALO, N . Y.-(Chief of the Air Co rps) P. 0 . 65 Franklin St., E uffa lo , N. Y . Pro
curement Planning Represen tative. A ir Corps L< epresen ta ti ve. Cu rtiss Ae roplane & 
Motor Corp. Air Corps Procurement Dist ri ct. 

BuRGESS FIELD-( Chief of the A ir Corps) P. 0. Uniontown, Pa. Intermediate Landin g F ield. 
CANDLER FrELD-(Fourth Corps Area) P. 0. Atlanta, Ga. Reserve A irdrome. 
CHANUTE F rEr.o-(Chi e f of the A ir Corps) P. 0. Rant o ul, III. Technica l School. 

School Troops. 
CHAPMA N FIELD-(Fou rt h Corps Ar ea) P. 0. M iami, F la . Temporary Machine Gun & 

Eombin g Range. 
CHICAGO, lLL.- (Chief o f the Air Corps) P. 0. 1819 vV. Pe rshing Road. Munic ipal 
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Airport. Reser''e. ,\irdr_ome. Procurement Planning Representati · A· 
Pro-:urement DIStncl at ~9 East \"an Buren. \C. • •r Corps 

CL.\RK l•t&LD-(r. Dep~.) P. 0. Camp :;totsenburg, P. I. 3d Pursuit Sq. 
CLARK, F_T.-(.J;:tghth Corps Area) P. 0. Bracket\•ille, Texas. .\irdrome I t d" 

Landmg held. • n erme tale 
CktSS\' l'r&LD-(Ninth Co.rps Area) P. 0. Presidio of San Francisco C Jif 

Sq. 15th Photo Secllon. • 3 • 91st Obs. 
CROCKETT, FT.-(Eighth Corps At·ea) P. 0. Gah•eston, Texas. 3<1 Attack \\"" 
, II<J • .Ju Att.ack Gp. 8th, 13th, 90th Attack :-;~~- 60th :;ervice s,1• mg Hq. 

CROOK, I•T.-;(Se\·enth. CorP.~ Area) P. 0. Ft. Crook, Xebr. Corps Area llq FJ" I 
. I ntermedmte Lan~mg l•teld. . Re!!en·e Flying. · •g tt. 

lh.TKOtT, :\IJcu.-(Clue£ of the Atr Corps) 1'. 0. SO..! Farwell Bldg. Detroit ~lich p 
, cur:emcnt l'~!'nning J{epresentative. Air Corp~ Procun ment I li~t rict. ' · · ro-

1 loon l•r ELD-(Etghth Corps Area) P. 0. Ft. Sam Houston, Texas. Airdrome 
Llot:GLAs, ARt.zos,,=-(Eighth Corp.; ,,\rea) P. 0. llou.:las, .\rizona. :\irdrome. ·Intermedi

ate Landmg l•teld. 
lJR\"Dt:s, TExAs-(Eightb Corps Area) P. 0. llrnlen, Texas. Border Patrol Station. 

Airdrome. Intermediate Landing Field. • 
Dt•sc,,s FtELo-(Chief of the Air Corps) 1'. 0. San Antonio, Texas. Supply and Repair 
• Depot. 

I';DGEWOOn ARSESAL-P. 0. Edgewood, :\hi. Air Corps Detachment. 
I•AtRt;tt:t.U AIR IJF.POT.-(Chief of the Air Corps) 1'. 0. Patter-on Field, Fairfield, Ohio 
• Supply and Repatr Depot. · 

I• RASCE Ft_ELD-(P. C. IJcp~.) ~·· 0. Fran<;e l~ield., Canal Zm!_e. 6th Co!n[l(!site Ge. llq. ith 
9bs. Sq._ 12!h Photu SectiOn. 63d ::-ien·•ce :Sq. 2-Ith, 18th PursUit ~qs. :?~th Bomb. 

• Sq. Aertal l oast lJefen;e. Panama Air llepot. 
<•ARtJt;:s CtTY-(Chief of the Air Corp~) 1'. 0. Long hland, N. Y. Air Corps Representa

tive Curtiss Aeroplane & :\lotur Corp. 
llAMILTOS FtELD-(Ninth Corps :\rea) P. 0. San Rafael, Calif. iOth Service Sq.· 
llAToox l'tELD-(Eighth Corps Area) 1'. 0. :\lusko~ee, Okla. Intermediate Landing Field. 

I{eserve Airdrome. 
IIESSLt:\" FtELo--(Eighth Corps Area) P. 0. Grand Prairie. Texas. Intermediate Land-

ing Fielu. Resen·e ,\irdrome. 
!lOt'STOS, FT. SAM-(Eighth Corps o"\rea) P. 0. Ft. Sam Houston, Texas. .\irway Con-
- trot Officer. Air Corps Detach. 8th Corps .\rea. .. 
KELL~· FtEt.n--(Chicf of of the .\ir Corps) P. 0. Kelly l•teld,_ Te~as. Advanced Flying 

~ch.ool. 39th, -lOth, 41st, -12d, -!3d School Sqs. 68th Sen•a·e :Sq. 22<1 Photo Section. 
l·lymg Cadet Detach. 

LASGLF.Y FtELo-(Third Cort"' Area) P. 0. Hampton, Va. llq~ 2<1 Bomb. \Ving. 19th 
Airship Co. Hq. 2d Bomb. Gp. 20th, -19th, 96th B<?!ltb. Sqs. lsi l!omb. Brigade 
58th, 59th Service Sqs. 2d Photo Section. Flying held, Flight A, 16th Obs. Sq. 
8th Pursuit (;p. liq. 33u, 35th, 36th Pur"uit Sqs. . .. 

LEAVES WORTH, FT.-P. 0. Ft. Leavenworth, Kansas. .\tr l orps Detach. Intermediate 
Landing Field 

L&wrs, FT., \VAsu·.-(Ninth Corps Area) P. 0. Ft. Lewis, ~Vash., A. C. Detach. 
LosG HE.\CJJ, CALtF.-(Formerly Clover Field) )lunicipal Atrport. l~ese•·ve Airurome. 
LoGA~ !;tELt~::-(Third Corps Area) P. 0. _Dt!mlalk •. )Jd. lntermedtate Landing Field. 

l•lymg l·ll"ld for 10-lth Obs. S<J .. :11.1. ::'iia11onal t.uar!l. 
LoRnsul'RG-(Eighth Corps Area) P. 0 . .Lord;burg. ::'ii. }[. :\inlrome. Intermediate 

Landing Field. - · · • 
LuKE Fn:r.o-(II. Dept.) P. 0. Honolulu, T. H. Hq. ~th l omJ!os•\e lop. -l!h, ~_Oth Obs. 

Sqs. 23u, 72tl llomb. Sqs. 65th Sen· ice Sq. lith Photo ::>ectwn. ,\enal l oast De-
fense. Air Depot. .. . · · 

I.t:sKt:s AtRPOR1·-(Fifth Corps Area) P. 0. (.mct~matt, Ohm. (Station (C)). ,\ir-
drome. Intermediate Landing Field. Reserve A•rurome.,. 

~fcl :'TOsn, FT.-(Eighth Corps .\rea) P. 0. Ft. )\clntosh, lexas. Intermediate Land-
mg Field. , , . . , .. 

:'>lARCH FtELD-(Ninth Corps ,\rea) P. 0. ~h·ersicl~. ( ~ht ... 1st, J.omh. \'vtng liq. ith 
Bomb. Gp. llq. 9th, lith, 31st Uomb. :Sqs; 11th. I '!r>mt t.p. llq. 3-Ith, i3d, 95th 
Pursuit Sqs. 6-Ith, 70th Service Sqs. ::?3d I !•oto,. :Secuoy. . 

:'>L~RSIIALL Fa:Lo-(Seventh Corps Area) P. 0. _Jot. J,!Jer ..... ~ns. ;h~ht_ n, 16th Obs. Sq. 
~IATIIF.R Ft&Lo-(Ninth Corps Area) P. 0. ?.hils, Cahf. -Oth lmHIIt l;p. Hq. 55th, 

7ith Pursuit Sqs. 80th Sen•i<;e S_q. . . , 
11AXWELL FtELo-(Chief of the A1r ( orpsl !'· 0. Montgomet), Ala. -lth Photo Section. 

llq. Tactical School 51st, 5-Ith School Sqs. . 
1ftooLETOWN ~\rR DEPO~-(Chief of the Air Corps) P. 0. :'>Itddletown, Pa. Repair & 

Supply Depot. Flying Ficlc.I. . , .. 
:'>hTCIIEL FtELo-(Second Corps ,\rea) P. 0. ;\htchel Y•eld, L. I.,_ N •. Y. Hq. 9th Obs. 

Gp. Ist, 5th, 99th Ohs. Sqs. 8th, l-Ith Photo Sect tons. 6 1st Servtce Sq. 19th Com-
posite 'Wing Hq. . • , . . 

NF.w YoaK-(Cbief of the Air Corps) !"· 0._ ~9. Wllltehall St., New \o~k. N. 1. Dtst~tct 
Office Procurement Section (1Iatenal Dtvtswn) Procurement Planmng Representahve. 
Air Corps Procurement District. 

NtCIIOLs FtELD-(P. Dept.) P. Q. ~Iaricaban, Riza.l, P. l. llq. ,4th C'?J!!Jl~site qp. 66th 
Service s,1• 6th Photo SectiOn. 28th Bomb. Sq. 2d Obs. Sq. Phthppme Au· Depot. 

OFFUTT FtF.Ln-(Seventh Corps Area) l'. Q. _Ft. Crook, Nebr. Corps Area Hq. Flight 
Intermediate Landing · Fieltl. Reserve l•lymg. 
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PATTERSON FIELD--(Chicf of the Air Corps) P. 0. Fairfield, Ohio. Fairfield Air Depot. 
Supply & Repair. 

PEARSON FrELD-(Ninth Corps Area) P. 0. \'ancoU\·cr, \Vash. Intermediate Landing 
Field Reserve Airdrome. 

PHILLIPS FIELD-P. 0. Aberdeen Proving Ground, :\Jd. Air Corps Detach. 
PITTSBURGH ATRPORT-(Third Corps Area) R. D. No. 2, Sharpsburg, Pa. Airport. In· 

termediate Landing: Field. Reserve Airdrome. 
PoPE FIELD-(Fourth Corps Area) P. 0. Ft. Pragg, N. C. Flying Field. See Ft. Bragg 

for troops. 
PoRT CoLuMnus-(Fifth Corps Area) P. 0. Columbus, Ohio. Air Corps Detach. Inter

mediate Landing_ Field. Reserve Airdrome. 
PosT FIELD-P. 0. Ft. Sill, Okla. Flight E, 16th Obs. Sq. 1st Balloon Co. Flying Field. 
RANDOLPH FIELD-(Chief of the Air Corps) P. 0. Randolph Field, Texas. l'rimary Fly

ing School. Hq. A. C. Training Center. Hq. & Hq. Sq. 46th, 47th, 52d & 53d School 
Sqs. 67th Service Sq. 20th Photo Section. Flying Cadet Detach. School of Aviation 
Medicine. 

RICHARDS FrELD-(Seventh Corps Area) P. 0. Kansas City, :\Jo. Intermediate Landing 
Field. Reserve Airdrome. (Part of Kansas City :\[unicipal Airport.) 

RocKWELL FIELD-(Chief of the Air Corps) P. 0. Rockwell Field, Coronado, Calif. 
Supply & Repair Depot. Flying Field. 19th Bomb. Gp. Hq. 30th, 32d Bomb. Sqs. 
76th Service Sq. 

Ross FIELn-(Ninth Corps Area) P. 0. Arcadia, Calif. Detach 91st Obs. Sq. Inter
mediate Landing Field. 

RussELL, FT. D. A.-(Eighth Corps Area) P. 0. l\Iarfa, Texas. Airdrome. Intermediate 
Landing Field. 

SALT LAKE CITY-:\Iunicipal Airport. P. 0. Salt Lake City, Utah. (Formerly \Vood
ward Field.) Reserve Airdrome. 

SAN ANTONIO AIR DEPOT-(Chief of the Air Corps) P. 0. Duncan Field, Texas. Supply 
& Repair Depot. 

SAN FRANCTsco-(Chief of the Air Corps) P. 0. Room 624, Exchange Block, 369 Pine 
St., San Francisco, Calif. Procurement Planning Representative. Air Corps Pro
curement District. 

SANTA MoNICA-(Chief of the Air Corps) P. 0. 3000 Ocean Park Blvd., Santa ~Jonica, 
Calif. District Procurement Office. Production l\Ianager, Air Corps Representative, 
Douglas Aircraft Co. 

ScHOEN FIELD-(Fifth Corps Area) P. 0. Ft. Benjamin Harrison, Ind. Intermediate 
Landing Field. Reserve Airdrome. 

ScoTT FIELD-(0Tief of the Air Corps) P. 0. Scott Field, Belleville, Ill. 9th Airship Co. 
21st Airship Gp. Hq. 5th, 21st Photo Sections. 15th Obs. Sq. 24th Airship Service 
Co. Balloon & Airship School. Air Depot. Flying Field. 

SEATTLE-(Chief of the Air Corps) P. 0. c/o Boeing Airpl;me Co .. Georgetown Station, 
Seattle, Wash. District Procurement Office. Air Corps Representative, Boeing Air
plane Co. Municipal Airport. Reserve Airdrome. 

SELFRIDGE FIELD-(Sixth Corps Area) P. 0. Mt. Oemens, l\Iich. I-Iq. 1st Pursuit Gp. 
17th, 27th, 94th Pursuit Sqs. 57th Service Sq. Flying Field. 

SHAFTER, FT.-(I-1. Dept.) P. 0. Address, Ft. Shafter, T. I-I. 18th Composite \Ving Hq. 
SHERIDAN, FT.-(Sixth Corps Area) P. 0. Ft. Sheridan, Ill. Corps Area Hq. Flight 

Intermediate Landing Field. 
TucsON-(Eighth Corps Area) P. 0. Tucson, Arizona. Airdrome. Intermediate Land

ing Fie·ld. 
U. S. M. A., WEsT PoiNT, N. Y. A. C. Detachment. 
WHEELER FrELn-(H. Dept.) P. 0. Schofield Barracks, Honolulu, T. H. 18th Pursuit Gp. 

6th, 19th Pursuit Sqs. 26th Attack Sq. 75th Service Sq. Flying Field. 
\VRTGHT FIELD-(Chief of the Air Corps) P. 0. Dayton, Ohio. Material Division. En

gineering School. Experimental Engineering Section. Procurement Planning Repre
sentative. Repair & Maintenance Section. Industrial 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 Philippine Department 
The Hawaiian Department 
The Panama Canal Department 

Army Base', Boston 9, Mass. 
Governors Island, N. Y. 
United States Post Office & Court House, 

Baltimore, Md. 
Ilq. Ft. McPherson, Ga. Mail Address: 

Oakland City Sta., Atlanta, Ga. 
Ft. Hayes, Columbus, Ohio 
1819 W. Pershing Road, Chicago, Ill. 
Baird Bldg., Omaha, Nebr. 
Ft. Sam Houston, San Antonio, Te-xas 
Presidio of San Francisco, Calif. 
Manila, P. I. 
Ft. Shafter, T. H. 
Quarry Heights, C. Z. 
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Organized Resl'roe Airdromes and Stations for Reser11e Flying.-Boston Airport, Bow· 
man Field, Candler Field1 Hatbox Field, Hensley Field, Kansas Cit;y Airport, Lunken 
Airport, Pearson Field, P1ttsburgh Airport, Port Columbus, Schoen F1eld. Also munici
pal airports-Chicago, Ill.; Long Beach, Calif.; Salt Lake City, Utah; Seattle, \Vash • 

.Vote: Reserve flying also conducted at Air Corps Stations at which one or more Air 
Corps units are operating. 

Air Depots.-Fairfield, Hawaii, Middletown, Panama, Philippines, Rockwell, San An· 
tonio, Scott Field. 

Special Ser.•ice Scllools.-Advanced Flying School, Kelly Field, Texas; Primary Flying 
School, Randolph Field, Texas; Tactical School, Maxwell Field, ;.\lontgomery, Ala.; 
Technical School, Chanute Field, Rantoul, Ill.; Engineering School, \\'right Field, Dayton, 
Ohio; School of Aviation ~Iedicine, Randolph Field, Texas; Balloon & Airship School, 
Belleville, 111. 

Air Corps National Guard Units 

Organi:ation P. 0. Address 
10lst Obs. Sq. & Photo See., i\Iass. Nat. Guard, Boston Airport, Boston, Mass. 
102nd Obs. Sq. & Photo Sec., N. Y. Nat. Guard, Miller Field, Staten Island, N. Y. 
10Jrd Obs. Sq .••••••••..•.• Penn. Nat. Guard, The Armory, Philadelphia Airport, 

Paschall Post Office, Philadelphia, Pa. 
104th Obs. Sq. & Photo Sec .. Md. Nat. Guard, 
105th Obs. Sq. & Photo Sec., Tenn. Nat. Guard, 
106th Obs. Sq. & Photo Sec., Ala. Nat. Guard, 

Logan Field, Baltimore, Md. 
Sky Harbor Airport, Nashville, Tenn. 
Roberts Field, P. 0. Box No. 570, Birm· 

ingham, Ala. 
107th Obs. Sq. & Photo Sec., :\lich. Nat. Guard, Wa)•ne Co. Airport, Route No. 1, Romu-

108th Obs. Sq. • .. .. . .. .. • . Ill. Nat. Guard, 
109th Obs. Sq. & Photo Sec., Minn. Nat. Guard, 
I lOth Obs. Sq. & Photo Sec., Mo. Nat. Guard. 

I I I th Obs. Sq. & Photo Sec., 
112th Obs. Sq .•..•..••.... 
lllth Obs. Sq. & Photo Sec., 
115th Obs. Sq. & Photo Sec., 
116th Obs. Sq. & Photo Sec., 
118th Obs. Sq. & Photo Sec., 
119th Obs. Sq. & Photo Sec., 
!20th Obs. Sq. & Photo Sec., 
154 Obs. Sq ...•...•.•.•.•• 

Tex. 
Ohio 
Ind. 
Cal. 
\\'ash. 
Conn. 
N. J, 
Colo. 
Ark. 

Nat. Guard. 
Nat. Guard, 
Nat. Guard, 
Nat. Guard, 
Nat. Guard, 
Nat. Guard, 
Nat. Guard, 
Nat. Guard, 
Nat. Guard, 

lus, Mich. 
Municipal Airport, 
:\Iunicipal Airport, 
Lambert-St. Louis 

Robertson, l\lo. 

Chicago, Ill. 
St. Paul, Minn. 
Municipal Airport, 

Route 1, Box No. 655, Houston, Texas 
Cleveland Airport, Cleveland, Ohio 
RR 3. Box No. 28, Indianapolis, Ind. 
Los Angeles Airport, Griffith Park, Cal. 
Felts Field, Parkwatcr, \\'ash. 
P. 0. Box No. 931, Hartford, Conn. 
::-<ewark Airport, Newark, N. J, 
Lowry Field, Denver, Colo. 
Little Rock Airport, Little Rock, Ark. 

Air Corps Procurement Districts 

Buffalo, N. Y. 
Chicago, Ill. 
Cleveland, Ohio 
Detroit. 1\:lich. 
New York, N. Y. 
San Francisco, Calif. 

65 Franklin St. 
919 New Post Office 
Wdght Field, Dayton, Ohio 
802 Farwell Bldg. 
39 Whitehall St. 
369 Pine St. 

Materiel Division 

Wright Field, Dayton, Ohio 

Brig. Gen. Henry C. Pratt, Chief of the Division 

Acting Executive and Commanding Officer ..•...•..•••• , , Lt. Col. Robert Goolrick 
Assistant Executive ••..• • · • • · • • · · • · • · · · · · · • · · . · . - .•.••• Capt. Aaron E. Jones 
Adjutant ••. , • , ..•••••...•..•.....•... · · ...........••• Capt. Dudley B. Howard 
Supply Officer .• , •. , •••.•••• • • • · · • · • • · · • · · • • • · ..•.•• • • Capt. Fred S. Borum 
Acting Chief, Engineering Section · · · · · ...........•.••• Capt. A. J, Lyon 
CI1ief, Procurement Section •• • • .• · · • • • · · · · • • · · · ...•.••• Major Harold A. Strouse 
Chief, Field Service Section ••. · •. · • · · · • · • • ·. · · · ••...••• i\lajor Hugh J, Knerr 
Chief, Industrial \Var Plans Section . · • · ·. · · ... · ....•••. Capt. R. B. Hough, Jr. 
Finance Officer •••••••••.•• •: • · • · • · • · · • · · • · · · ..•..•••• Capt. Louis H. Price 
Asst. Commandant A. C. Engineering School .....•...... Capt. F. M. Hopkins, Jr. 
Quartermaster •. , •.• , • , .••••• • ... · .. • • • • · · · ..•......•. Captain S. \V. Mcilwain 
Signal Officer ••••.•••.•..••.•..... • .•.... · .......•..•. Captain Tom C. Rives 
Engineer Corps Representative ••. · · • · · · · • • · · • · ....•..... Captain Bruce C. Hill 
Ordinance Corps Representative .. · · · · ·. • • • ·. •. • ••••..•. Major J. L. Hatcher 
Navy Representative •••.••••• •. • · • · • • • •. • · .•..••••.... Lieut. Comdr. R. P. McConnel 
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,BUREAU OF AERONAUTICS, U. S. NAVY 

Chief of B u reau . . . . . . . . . . . . . . . . . . . . . . . . . . . Hea r 1\ d mi r a l E r nest J. Ki ng 
Assistant Chie f o f Bureau.. . . . . . . . . . . . . . . . . . Capt. A r t hu r B . ook 
A ide to the Chie f . . . . . . . . . . . . . . . . . . . . . . . . . . .. L ieu t. G. H. Moffe t t 
Capta in . .... . . . . ... . ..... . . . . ... . .... .. .. .. . . . . .. . . . . G. P. S ha me r ( C) 
Commander s . ....... . ... . . P . N . L . Bellinge r , G. r ulton ( CC) , R. R. Pau nack. R. D . 

W eye rba cher (CC) . 
L ieut. Cornm anders ....... J, R. All e n (CC) , J. D . A lvis , J, J . Ballen tine , M. R. 

B rowning, W . S . !Jie hl ( CC) . D . B . D un can , G. R. Fai r·· 
lamb , Jr., T. C. Lonn<j uest, 1{. D. MacCa rt ( CC) . F . ~ !. 
Ma ile, A. C. M il es ( CC), A . I. P ri ce , j . D . Pr ice, A. W . 
Rad ford , D . R oyce CCC), F. B . ' tu mp, J. B. S ykes , 
R. E. T homa s CCE C ) 

Lie ut en ant s .. ... . • •• •. ... 1{. E. B li ck , M. E . Browde r, \ .V. H. B uracke r, R. R. De n 
ne tt , N . A . D raim (CC) , R. E . Fa rn s worth , J, \\. Har r is , 
]. P . Heath , N. M. K indell , S . L. LaHache, L . J . Max· 
so11 (CC ) , I. M . McQu iston ( " SNR ) , T. ] . O 'Bri en , J . B . 
Pea rson (CC), P . E . . Pihl (CC) , H . E. Rega n. G. A . 
Se itz , C. W . S mith , H . W . Tay lor, W. ·. T oml in on. 

L ieutenant s (Juni o r Grade) . J. P . Fit zsimmons , \~1 . D. I~ wlcy, H. J3. T e lll ple . 
i'Vla rin e Cor ps Aviation .... Maj ors J. E . Dav is, R. S . Ge ige r. 

Ca ptain s T. J . Cu shma n, F. P . M ulca hy, A. C. Read . 
Lieut e nants H . 1:' . Becker , \•V. C. Leml y. 

U.S. Army L ia iso11 O n-i ce r . . Capta in W . H . B rookl ey. 

Naval Air Stations 
1Yawc Co mm a 11 d ing Ofiiccr 

Lakehmst, N. J , . . . . .. . .. .. . ........ . . ... ..... Lt. Comdr . ]. L. ]:;: e ll wor t h y, Jr. 
Anacosti a, D. C. . ..... . .. ... ........ . .. . .... . .. . Lt. Comdr. \~' . K . H a rr ill, ac ting) 
No rfolk, Va. . . . . . . ..... . .. . . .. ... • .... . ........ . Ca pt. A. W. F it ch 
Sa n Diego, Ca lif. . . . . .. . . . ... ... .. .. . .. .. . . ... . .. Comd r . J. H . Hoo ve r 
Seattl e, W ash. . .. . . .. ... . .... . .. . ...... . .. . . .... . Lt. Comd r. G. D . P rice 
Pensacola, Fla. . . . .. . . . ..... . . .. ...... . . . .. ...... Capt . F . R. i\{cGr a r y 
Pea rl H ar·bo r , T. II. ...•. . ....................... Comdr. E. W . Tad 
Coco Solo, C. Z. . . . . •...... . . . . . . . . . ....... .. Comdr. R. P. Molt en 
S unn yvale, Calif. . . . . . . . . . . . . Capt. H . E. S hoemake r 

Marine Corps Flying Fields 
Q uanti co, Va. .. ........ . ... .... ... .... .......... Li eut. Col Ross E. Howell 
Sa n Diego, Calif. . . ..... , . .. .. .. . ........ . ..... . lvla j. L. M . Bou rne 
Port au P rince, Haiti .. . . ................ . . . .... ~lai . ] . T. IIJ oor e 

Carrier Divisions 
Comman de r . .. .... . .......... . .. . ..... . .. .. ..... Rear Ad mira l J ohn I·hlli gan 

(A ircraft Battle- F orce and ;\ircraft U. S. F leet) 
Chie f of S taff .. . .... . ..... . .. . .... . ... . ....... Capt. E . D. Mc Whort er 

U. S. S . Lexin g t o t~-Comma11 d in g Office r . . . . . . Capt. C. !\ . B lakely 
U . S. S . Saratoga- Commanding Office r . .... . ... Capt. R. F . Zogbaum 
U . S. S . L an gley-Comma n d ing Ollice r . .. ...... . Capt. \ V. G. Child 

Airships 
U . S. S . Macon- Command ing Officer . . .. . . . .... Commander i\ lge r JI. D rese l 

Naval Aircraft Factory 
Philadelphia , P a .-Manager ..................... . . Commande r s: M. 1~r;ll1 5 

Special Aviation Duty 
Aide to Commander-in-Chief U . S. Fleet . . .. . .... . Li eut. Comdr. A C. McFall 
Aide to Commander-in-Chie f' Battle Fo rce .. : . : . ... Lieut. Comdr. M. F . S choe ffel 
Aide to Comma nder-in-Chic( Scouting Fo rce .. . .. . . Lie ut. Comdr. S . P . Ginde r 
O ffi ce r of Naval Operations ................ , . . .... Comdr. A . E. Montgomer y 
Officer of Fleet Training ........... . ........ . .... Liel.)t. Comdr. Gail Morga n 
Naval Exammrng Board . . ... . ... . ... . .. . .. . . . . ... Lieut . Comdr. ·R. · Irvine 
Boar d of In spection and Survey . . ... . . .... . . . .... Lieut. Comdr. J. J. Clark 
B ureau of Navigation ...... . .............. .. ..... Comdr. I-I. C. \.Vick 

. L ieut. Comd'r. V. · I-I. Ragsdale 
Li eut. · C . R. Brown 

Bureau of Ordnance . .. .. . .... . . . .... . ... . . . . ... L ieut. Comdr. F. P . She rman 
B ureau of _En gin eering ..... . ....... . .. ... .. . ..... L ieut. G. I-I. D e B aun 
H ydrographt c Office .. ... . . .. ... .. .. . . .. . . .... . . .. L ieut. J. F. Gillon 

Lieut . (j. g.) I. E . Hobbs 



:\ERON.-\UTIC:\L DIRECTORY 

DEPARTMENT OF COMMERCE 
Aeronautics Branch 

Washington, D. C. 

Sccrct~ry of Commerce ................................. Daniel C. Roper 
:\5St. Secretary of Commerce in charge of transportation .••.. Ewing Y. :\litchcll 
Dir~ctor of Aeronautics .•.••.........•.••.•........•.•.• Eugene L. Vidal 
.-\,s.Mant to the Director ...••.•.•..•....•..•.......•...• Luther Harris 
Administrative Section, Chief .•.......•..•.•••......•.... S. \\'. Crosthwait 
.\cronautic Information Section, Chief ..••......•.•..•••.•. Frederick R. Xeely 

Cl1icf. Editorial Section .......•.•.•.••..•..•......... George Gardner 
Chief. :\ir-.vav Bulletin Section .............•........• lohn c;rO\'CS 
l.ihrarian. Aeronautics Reference Library ............. Oli,·e .\lor row 
<l1ief, Statistics and Distribution Section .•.•••.•.•..•• E. R. Strong 

Air Navigation Division 
Rex ~[artin, Assistant Director in Charge 

Chid Airway• Engineer ........•••..•.•••....•.••.....• Charles I. Stanton 
Chief. c.,,, :\ccounting Section ...•..............•...•... T. :\ . .\lount 
Chief, Patrol Section .•..•.....•........•............... \\". T. :\Iiller 
Chief. Development Section ...••.....•........•........•. \\'. E. Jackson 
l'hicf. Communications SC'Ction ..•........•......•.•..... Eugene Sibley 
Chief. Engineering Section .............................. II. A. Hook 
l "hie f. Construction Section ......•...............•.•.•... (;. E. Stratton 
:\irways .\Iappin~: Section (Coast and Geodetic Sun·ey) 

Chief, Ili,·ision of Chart- .............•...••........ E. H. Pa)o!enhart 
. Chief. Airways ~lapping Section ...........•.......•. Raymond L. Ross 

Atrways Di,trict Superintendents and Headquarters: 
Xo. I Kcwark, K. ) . .....•••.•.....•.........•.....• Thomas R Bourne 
Xo. 2 Atlanta, Ga ....•..............•...•....•••..•. I. TI. Polk 
Xo. 3 Chicago, Ill. ...............•...............•• I. D. ~larshall 
Xn. 4 Fort \Vorth Tex. . ........................... G. C. Miller 
Xo. 5 Salt Lake C:itv Utah •.•..•.....•.•............ \V. E. Kline 
X o. 6 Oakland, Cali'f: ............................... :\lvin 0. Preil 

Air Regulation Division 
J. Carroll Cone, Assistant Director in Charge 

G~nc;ral l'"Pection Service, Chief .................•....•. .1 oe T. Shumate 
.-\trlme Inspection Service. Chief •........................ R. \V. Schroeder 
:\lanufacturing Inspection Service. Chief ........•........• Tohn H. Geisse 

Supervising Aeronautical Inspectors and Headquarters 
llistrict Xo. 1 (;arden Citv, L. I.. X. Y ............... S. L. Willits 
D\str\ct '\o. 2 Los Angeles, Calif. • .................. l. .. s . .\larri?t~ 
D.stnct No. 3 Atlanta, Ga. . •............... · · · · · · · · \\ tley R. \\ n~:ht 
District Xo. 4 Detroit, ".\lie h. . .......•............... Howard F. Rough 
l>istrict No. 5 Chicago, 111 •••••••.••••••.•••••.••.••• G. \\'. Vest 
District No. 6 Kan<as Cit''· .\To ....•............... ·. L. \V. Turden 
District N'o. ; Dallas. Tex. . ....•.................... C. :\. Rowe 
District Ko. s Oakland Calif. ...................•.. · R. D. Berlin.,.er 

l~hicf, "!\lcdical Section .' .............•.•..........• ···.Dr. R. E. \Vhitchead 
(hid, Enforcement Section .........•....... · ........ · · R. S. Paulett 
(:h!cf, Eng_incering Sect!on ....•........•..........•... Richard \·. Gazley 
t luef, Registration Section ............................. R. R. Rcnllng-
(.'hairman, Accident Board .....•.....•...•. · .•... • .. • · · J. \V. Lankford 

POST OFFICE DEPARTMENT AIR MAIL SERVICE 

Washington, D. C. 

Postmaster General ..........•......... · · · · · · · · .• ····.·Tame;; A. Farley 
~econrl A"istant Postmaster General ......... · · ......... Harllee Branch 
lleputv Second .\ssistant Postmaster General ............ T. ".\L Donaldson 
~uperintendent .........•............ · ·. · · .. · · ·. · ·. · ... S. A. Cisler 
Superintendent Air i\fail Service ........ ·. · · .. · ...• · •.. Charles P. Graddick 
Assistant Sup~rintendent .......•. · ....... · · · · · ..•... · · .T. \\T. Sutherin 

R. S. Brauer Assistant Superintendent · .........•..•... f11irago, Ill. . 
Josenh l\Icnth', ,\ssistant Superintendent .........•....... Kew York. N. Y. 
A. 0. \Villou~:hbv. Assistant Superintendent ............. San Francisco, Calif. 
Alva Sole, Assistant Superintendent ...................... \tlanta. Ga. 
J. A. Cruickshank, Assistant Superintendent ............. Fort \Vorth, Tex. 

E. R. \Vhite ••...•..••......••.•.•..••..•..........••• Division of International 
Postal Service. 
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THE AERONAUTICAL BOARD 

Navy Building, Washington, D. C. 

Army 

Maj. Gen. B. D. Foulois •.................•.........•....•.•.... Chief of the Air Corps 
Brig. Gen. Oscar Westover ............................ Assistant Chief of the Air Corps 
Major 1\f. J. Gunner •...............•..............•... \Var Plans Div .• General Staff 

Navy 

Rear Admiral Ernest J. Kini: .....•..•...•.....•.•..•.... Chief, Bureau of Aeronautics 
Commander P. N. L. P.ellinger .............. L11ief, Planning Div., Bureau of Aeronautics 
Capt. R. F. Dillen .................................. \Var Plans Div., Naval Operations 

Secretary, Jarvis Butler 

FEDERAL RADIO COMMISSION 
Washington, D. C. 

Commissioners 

Eugene 0. Sykes, Chairman 

Thad H. Brown, Vice Chairman 
Harold A. Lafount 

\Villiam D. L. Starbuck 
James II. Hanley 

Ilerbert T.. Pettey, Secretary 

NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS 

Navy Building, Washington, D. C. 

Joseph S. Ames, Ph.D., Chairman, Presi· States Navy, Chief, Bureau of Aero· 
dent, Johns Hopkins University, Balli· nautics, Navy Department, \Vashington, 
more, Md. n. 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· \Villiam P. 1\iacCracken, Jr., Ph.B., \Vash· 
sonian Institution, Washington, D. C. ington, D. C. 

Lyman J. Briggs, Ph.D., Director. Bureau Charles F. Marvin, M.E., Chief, United 
of Standards, Washington, D. C. States \Veathcr Bureau, Washington, 

Arthur B. Cook, Captain United States D. C. 
Navy, Asst. Chief, Eure'au of Aeronaut· Henry C. Pratt, Brigadier General, United 
ics, Navy Department, Washington, D. States Army. Chief, Materiel Division, 
C. Air Corps, Wright Field, Dayton, Ohio. 

Benia.min D. Foulois, Major General, Eugene L. Vidal, C.E., Director of Aero· 
Umted States Army, Chief of Air Corps, nantics, Department of Commerce, 
War Department, Washington. D. C. Washington, D, C. 

Har:y F. Guggenheim, M.A., New York Edward P. Warner, M.S., Editor "Avia-
C•ty. tion," New York City. 

George W. Lewis, Director of Aeronautical Orville Wright, Sc.D., Dayton, Ohio. 
Research. Henry J. E. Reid, Engineer in Charge, 

John F. Victory, Secretary. Langley Memorial Aeronautical Labora-
Ernest }. King, Rear Admiral, United tory, Langley Field, Va. 

John J. Ide, Technical Assistant in Europe, Paris, France. 

Executive Committee 

Joseph S. Ames ...........................•.................•...•.••• Chairman 
David \V. Taylor •..........................•..................• Vice Chairman 
John F. Victory .......................•.......•...............•••.. Secretary 

Charles G. Abbot Charles A. Lindbergh 
Lyman }. Briggs William P. MacCracken, Jr. 
Arthur B. Cook Charles F. Marvin 
Benjamin D. Foulois Henry C. Pratt 
Harry F. Guggenheim Eugene L. Vidal 
Ernest J. King Edward P. Warner 

Orville \\'right 
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U. S. BUREAU OF STANDARDS 
Connecticut Ave. and Van Ness St.., Washington, D. C. 

Lyman J. Brig~s .....•.....•..•....•••.•.....••..•••.•.••••...•.••••••...•• Director 
E. C. Crittenden ....•.....•.......••..•••.• Assistant Director for Research and Testing 

Electrical Dh•ision ....••.....•..•..••.........••••. E. C. Crittenden 
\\"eights and Measures .......••..•.•.•...•••.••••.• F. S. Holbrook and H. W. Bearce 
Heat and Power .....•....••...•.••••.........••••. H. C. Dickinson 
Optics •••.••..•.•..•••.....•..••.....••...•...•..• C. A. Skinner 
Chemistry ..••..•.•••••........•.••.••.....•......• E. \V. \Vashburn 
:'-lechanics and Sound ............••......•..•.•.••. L. J. Briggs 
Organic and Fibrous Materials ....••.•....•.•...•.•• W. E. Emley 
)letallurgy ........•.••.....•......••..••..••••.••• H. S. Rawdon 
Clay and Silicate Products ...•.•.....••.••.•.....••• 1'. H. Bates 

U. S. COAST GUARD, WASHINGTON, D. C. 

Rear Admiral H. G. Hamlet ...........•.....•.......•..........•.•.•.• Commandant 
Capt. R. B. Adams .................•...•...••.............•.....•• Engineer-in-Chief 
Commander G. R. O'Connor .•......•........••.....••......•.....••• Aviation Officer 
Lieut. L. :'-1. l\fclka ........•••.••....•••••••••..•.•........ Asst. to Aviation Officer 

U.S. FOREST SERVICE 
Department of Agriculture, Washington, D. C. 

Forester and Chief: F. A. Silcox 

Xorthern Rocky Mountain Region ....••..•.••••• Headquarters: Missoula, Mont. 
· E. \V. Kelley, Regional Forester 

Rocky :'-lountain Region •.••.......•..•...•••.•. Headquarters: Denver, Colo. 
Allen S. Peck, Regional Forester 

Southwestern Region .•......•.•••..•......••.•. Headquarters: Albuquerque, X. i'll. 
Frank C. Pooler. Regional Forester 

Intermountain Region ............••.......•.•.• Headquarters: Odgen, Utah 
• R. H. Rutledge, Regional Forester 

California Region ..•......•....•...•........•.•• Headquarters: S"'n Francisco, Calif. 
S. B. Show, Regtonal Forester 

!ll"orth Pacific Region ............................ Headquarters: P?rtland, Oregon 
C. J. Buck, Reg-tonal Forester 

E3stern Region ....•.........•...•.•.•......•••. Headquarters.: \Vashington, D. C. 
Joseph C. Kircher, Regional Forester 

Lake States Region .....•.............•......•.. lleadquarte.rs: Milwaukee, \Vis. 
Earl \V. Tmker. Regional Forester 

Alaska Region ....•.....................•••..... Headquarters: Juneau, Alaska 
Charles H. Flory, Regional Forester 

U.S. WEATHER BUREAU 
Central Oflic-e, 24th and M Streets, N. W., \Vashington, D. C. 

Charles F. "Marvin ....•••••..••••.....••.. · ..••••.• · • ·• • · · · .. · ..•.••••.•••... Chief 
l 'hnrles C. Clark .......•.......•...••........••.....• · · .. · · •.••...•. Assistant Chief 
\Villiam \Vcber ••...•.............•..••.•••.•......... · • • · · · •.......•... Chief Clerk 

Aerological Division 
\Vii lis Ray Gregg ....•................ · · • · •. • · · · · • · · • • • • · · • • • • · · • ..•...•••••. Chief 
Leroy T. Samuels .............•.•........•.... · · .• · • • · ..• ·- ••.•..•...••... Assistant 
Paul A. Miller .............•.•......•...•....•..........• - .......•• Field Organizer 
\Villiam C. Haines ...............•.........••.•.... In Charge Hoover Airport Station 

Forecast Division 

f,~~~ar R~· T;:~~';,!~tn · .' .' .' .' .' .' .': .' .': .': .'::: .':: .': .':::::::::::: .' .':::: .': .' .':: .':.'.':.'.'.'.'.A~;~~~~~ 
District Forecasting 

Charles L. Mitchell .....•....... · .••.•..•. · ...•• · ••..•.•..••••••• District Forecaster 
R. Hanson \Veightman ......••.• · .••••••.•. • ••.•.••••••.•.••••••. District Forecaster 

Instrument Division 
Eenjamin C. Kadel ••.•.....•••• ·• · .••.•••••.•••••••...•....••.••.•••.•••••.• Chief 
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Field Organization-District Forecasting 
Chicago ......................................................... C'harle-' :\. I lonnrl 
Denver .................................. , .......... , ............ Julius ~1. ~hericr 
New Orleans ......................................................... baac ~I. Cline 
San Francisco .......•...•.......... , . . . . . . . . . . . . ............. , , ... Edgar II. l!uwie 

Central Airport Stations 
(Formcl'ly .\lajor Control ,\irport Stations) 

Atlanta ...............•.......................................•.. l~u~:nte ~!. l:arto 
Chicago ............................................................. I.-red II. \\'cck 
l'levelanrl ...................................................... Clarence 1~. ,\n<lrus 

~~~:;~s '(:i't )." . .' .' .' .' .' .' .' .' .' .' .' .' .' .' .' .' .' .' .' .' .' .' .' .' .' .' .' .' .' .' .' .' .' .' .' .' .' .' .' .' .' .' .' .' .' .' .' .' .' .' .' .' .' .' .' \'~~~~1nt '\:. ~~~~~'i<'i 
Los Angeles ( llurhank) ..•........................................ ( ;corge .\L French 
l\ew York (Newark) ............................................... llomcr \\". J:all 
Portland, Ore ..............•............................•.......... Julius C. Smith 
Salt Lake City ................................................. llarry ~!. Jli~:hll_nan 
San Francisco (Oakland) ......................•.............•..•. I lclhert .\I. L1ttlc 

CONGRESSIONAL COMMITTEES 

INTERESTED IN AVIATION 
Standing Committees of the 73rd Congress 2nd Session 

I luncan \V. Fletcher 
Hugo L. Black 
J. IT amilton Lewis 
~I arcus A. Coolidge 
.\1. l\1. Logan 
Hobert H. Reynolds 
~athan L. Bachman 
F. Ryan Duffy 

l l;l\'irl I. Walsh 
.\lillarrl E. Tydings 
Ellison n. Smith 
( ;eorge :\1 cGill 
Richard R. Russell, Jr. 
flome1· T. Roue 
llarry F. Hynl 
\Villiam II. Dieterich 

Park Trammell 
Carl Hayden 
George McGill 
Josiah W. Bailey 
William J. Bulow 
James F. Byrnes 
M. M. Logan 
Fred H. Brown 
John E. Erickson 

Kenneth McKellar 
Royal S. Copeland 
Carl Hayden 
Elmer Thomas 
James F. Byrnes 

SENATE 
Military Affairs 

:llonis Sheppard 
()).Fla.) 
rll-Ala.) 
(l).JIJ.) 
(I l-~1 ass.) 
(ll-Ky.) 
()).N.C.) 
(ll-Tcnn.) 
(D-Wis.) 

(chairman) (D-Tex.) 
Elbert I l. Thomas 
I lavirl A. Reed 
Bronson Cutting 
l{o,coe C. Patterson 
Robert D. Carey 
L. ( ;. Dickinson 
\Varren R •• o\ustin 
\V. \\'arrc11 Barbour 

Naval Affairs 

Pa•·k Trammell 
II ) . .\)ass.) 
(ll-Mrl.) 
lll-S.C.) 
(I l-Kans.) 
( JJ.(;a.) 
I I l. \Va,h.) 
(ll-Va.) 
(ll-111.) 

(chairman) (D-Fia.) 
\'acancy 
Frederick TT ale 
lcs•e Tl. ~lctcalf 
i•hillips L. Colrlsborough 
llamilton F. Kean 
Jame-s J. llavis 
I lenry \V. Keyes 
lliram \V. Johnson 

Post Offices and Post Roads 

Kenneth 1\fcKcllar 
(D·Fla.) 
(D-,\riz.) 
(D-Kans.) 
<D-N. C.) 
W-S. Dak.) 
<D-S. C.) 
(T).Ky.) 
<D-N. H.) 
(D-Mont.) 

(chairman) (D-Tenn.) 
Joseph C. O':lfahoney 
Thomas D. Schall 
Lynn J. Frazier 
Felix Hebert 
Robert W. LaFollette 
Vv. Warren Barbour 
James J, Davis 
Ernest A. Gibson 
Vacancy 

Appropriations 

Carter Glass 
(D·Tenn.) 
<D-N. Y.) 
(fl-Ariz.) 
< 0-S. C.) 
(})-Okla.) 

(chairman) (D-Va.) 
.fohn H. Bankhead 
Joseph C. O'Mahoncy 
Frederick Hale 
Henry W. Keyes 
Gerald P. Nyc 

(ll-l'tahl 
(R-Pa.) 
(R.N. lllex.) 
fR.;Ifo.) 
(R.\Vyo.) 
( 1~-Iowa) 
(){.\'t.) 
(R-X. ,1.) 

(J). ) 
fR-Me.) 
(H-R. I.) 
(R-:\fd.) 
(R.::-J'. J.) 
IR-Pa.) 
1 T~-N. II.) 
(R-Ca!.) 

<ll-\Vvo.) 
(R-:\Ii.nn.) 
(R-::-l'. fl.) 
CR-R. I. l 
(]{-Wis.) 
CR-N. J,) 
(R-Pa.) 
CR-Vt.) 
(R ) 

(D-Aia.) 
(D-Wyo.) 
(R-Me.) 
(R-N. H.) 
(R-:-<. D.) 
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~1 illanl E. TyolinJ!S 
l~;chard 1:. l{u,<cll. Jr. 
~larcu< .\. Cnoli•lse 
.\h·a 1! •• \,Jams 
Patrick :\lcCarran 
)uhn H. Ov!'rton 

( ll-:\ld.) 
(I >-I.a.) 
1 D-:\lass.) 
(D-Colo.) 
(D-Ne,·.) 
(D·L.~.) 

Frederick Steiwer 
Peter :\'orbcck 
X. ). Dickinson 
John C. Townsend, Jr. 
RohCTt D. Carev 
Ro,coe C. Patterson 

IR-Ore.) 
m.S.lU 
(R·Iowa) 
(R-llcl. l 
(R-:\Io.) 
(R-Wyo.) 

Special Senate Committee to Investigate Air Mail and Ocean Mail Contracts 

\\'illiam II. Kinp: 
Patrick :\lcCarrau 

Hugo L. P.lack (chairman) (JJ..\Ia.) 
( ll·l'tah) \Varrcn R. Austin 
( D-Xev.) Wallace H. \\'hite, .T r. 

HOUSE OF REPRESENTATIVES 

Military Affairs 

l.t·,tcr llill 
J<•hn J. :\lcSwain (chairman) (11-S. C.) 

(!>-Ala.) Richard M. Duncan 
Jamc' :'11. Fitzpatrick 
J t•tl J ohn~on 
~\IIlla F'. ~lnntct 
Andrew I. :\lav 
H. Ewini Thor;1ason 
\\'illiam X. RnJ!ers 
Thom:" C. Coffin 
Chc!"ter Thon1pson 

( D-X. \'.) Theodore A. Pcvscr 
( n-nkta.) Andrew Edmistoi• 
(1>-La.) Paul J. K,•ale 
()).Ky.) \\'. Frank .fames 
( 11-Tex.) Harn• C. Ranslcv 
1 n-x. H.l Edward w. r~oss 
(]).I d.-.ho l \'incent Carter 
(ll·lll.l \\'alter C. Amlrcws 
(]).Ohio) Theodore Christianson 
(J1-Pa.l Donald H. i\lcLcan 

l low \V. Hartcr 
Chari<--; .T. Fa•ltli, 
Claren,·c \\', Turner ( ll· Tenn.) l'harle' A. Plumley 

l.in,·oln 1.. :\lcCandlcss (D-Hawaii) 

Patrick H. llrcwrv 
Steplwn \V. l.amhrill 
John J, Delane\' 
Frank C. Kniffitt 
Joachin1 0. Ff'rnandcz 
Patrick .T. Boland 
Leonard \\'. ~chuctz 
\Villiam H. ~ntphin 
.l'?~cph B. ~hannon 
\\ dltam _T. ~can• 
John .T. )ld~rath 
Col ga tc W. Darden, .I r. 

\\'. 

Naval Affairs 

Carl \'inson 
(11·\·a.) 
(0-~ld.l 
rn-x. Y.) 
( D·llhio) 
t 0-J.a.) 
(ll-Pa.) 
fD·llU 
tD·X. J.l 
(11-~!o.) 
(J). Fla.) 
!D-Cal.l 
(ll-Va.) 

D. :'o!cFarlane 

(chairman) (ll-l.a.) 
lnhn H. Burke 
\!arion A. Zionchcck 
lohn :\!. O'Connell 
Fred A. Brittan 
(~cor~e P. Darrow, 
A. T'iatt Andrew 
Xathan L. ~trong 
Charles D. -'Iillard. 
(~corgc Burnham 
\\'illiam T.. Higgins 
Ralph R. Eltse 
Lincoln L. :\[ cCandlcss 

(D·Tcx.) 

Appropriations 

lames I'. nuchanan (chairman) (ll·Tex.) 
)[ichael .T. Hart 
Thomas ~- )[c)[illan 
<.inver H. Cary 
Bernard )[. Jacobsen 
lohn Taber 

Edward T. Tavlnr 
Wm. H. Oliver 
Anthony _T. (~riffin 
.Tohn X. ~ancllin 
\Villiam A. Avrcs 
Hoss A. Collii•s 
\Vm. v.r. Hastings 
l'larcncc Cannon. 
Clifton A. \Voodrnm 
\Vm. \V. Arnold 
.lohn T. Bovlan 

· (ll-Colo.) 
rD-Aia.) 
rn.x. Y.) 
(0-La.) 
( ll·Kan.) 
( J).;\[;,;;;.) 
(]).( lkla.) 
I ]).)[o.) 
(0-\'a.) 
(])-Ill.) 
(11-:\'. Y.l 

Tihnati R, Parks 
Charles L. A. Aberncthv 
Louis Ludlow · 
Wm. ,T. Granfield 
Thomas L. Blanton 

r D-Ark.) 
<D·N. C.) 
(0-Ind.) 
(0-i\Iass.) 
(D-Tex.) 
(R·N. J.) D. Lane Powers 

'Hobert L. Bacon 
R. n. \Vigglcsworth 
James H. ~inclair 
Clarence J. )-!cLear! 
Lloyd Thurston 
Florence I'. Kahn 
Tohn T. Ruckhee 
'r. Howard Swick 
('hester C. Bolton 
\V. P. Lambertson 
Edward \V. l.oss 
J. \\1illiam Ditter 

Post Offices and Post Roads 

Tames :\f. Mead (chairman) (D.N. Y.) 
:\!ilton A. Homjuc · (D·Mo.) John F. Dockweiler 

(1{.\'t.) 
( R-:\le.) 

fll·:\lo.l 
ID·X. Y.) 
( \\'. \'a.) 
(F.f.-:\linn.) 
( R-:\lich.) 
(R-l'a.) 
(R-Conn.) 
fR- \\'vo.) 
( R-X:Y.) 
(R·:\Iinn.) 
(R-X. J,) 
(R-\'t.) 

l D-Cal.) 
(D-\\'ash.) 
(D-R. I.) 
CR·TII. l 
(R·l'a.) 
( R· ;\I ass.) 
(R·l'a.) 
(R-N. Y.) 
(R-Ca!. l 
(R·Conn.) 
(R·l'al.) 
(T1-Hawaii) 

(ll-~lich.) 

m-~. c.> 
r Tl-Kv.) 
<D· Iowa l 
(R·?\. Y.) 
IR-K. Y.l 
(R-1\lass.) 
(R-K .. l.l 
(R·-'Iich.) 
(R- Iowa) 
(H·Cal.) 
(R. 111.) 
CR·Pa.) 
fR-Ohio) 
(R-Kan.) 
(R-Conn.) 
(R·Pa.) 

(D-Cal.) 



fohn H. Morehead 
\Villiam F. Brunner 
Harry L. Haines 
John S. Wood 
Thomas G. Burch 
Arthur P. Lamneck 
Martin L. Sweeney 
George \V. Johnson 
Elmer E. Studley 
George B. Terrell 
Harry \V. Musselwhite 
T ohn C. Taylor 
·D. C. Dobbins 
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(D·Neb.) 
<D·N. Y.) 
(D·Pa.) 
<D·Ga.) 
(D-Va.) 
(D-Ohio) 
(D·Ohio) 
(D-W. Va.) 
<D·N. Y.) 
(D-Tex.) 
(D·Mich.) 
<D·S. C.) 
<D·Ill.) 

:\Iagnus Johnson 
Clyde Kelly 
Frank H. Foss 
Isaac H. Doutrich 
Oscar DePriest 
Fred A. Hartley, Jr. 
Philip H. Goodwin 
John T. Buckbee 
William D. Thomas 
Lincoln L. ~r cCandless 

House Subcommittee of Military Affairs Committee 
(Investigation into military aircra.ft contracts) 

Lister Hill 
Numa F. Montet 
D. \V. Hartar 
Frank \V. James 

\Vm. N. Rogers 
(D·Aia.) 
<D·La.) 
(D-Ohio) 
(R·Mich.) 

(chairman) (D-K H.) 
Edward \V. Goss 
Paul J. Kvale 
Charles A. Plumley 

(F·L·:\finn.) 
(R-Pa.) 
(R-:\Iass.) 
(R-Pa.) 
<R·Ill.) 
(R·N. J.) 
<H·N. Y.) 
CR-Ill.) 
(R·K. Y.) 
(D·Hawaii) 

( R-Conn.) 
(F·L·:\Iinn.) 
(R·Vt.) 

DIPLOMATIC SERVICE TO THE UNITED STATES 

The following foreign aeronautical representatives may be arlrlrcssed at their respective 
embassies in \Vashington, D. C. 

Argentina •..•..••••.• Lieutenant Commander S. J. Leporaze, Air Attache 
Belgium ....•...•••••• Viscount Eric de Spoelberch, Air Attache 
Bulgaria .••.....•••••• Mr. Vladimir S. :\fanoloff, Secretary of Legation 
Canada ...•.....•••••• Mr. E. D'Arch l\lcGreer, Second Secretary 
Otile •....•..••••••••• Senor Don Carlos ric Ia Barra, Commercial Secretary 
China ..•.....•••••••• :Mr. Yung Kwai. Counselor of Embassy 
Colombia ......•••..••• Senor Jose Saenz, Commercial Attache 
Costa Rica •..•••...•• Senor Don Manuel Gonzalez-Zeledon, Counselor of Legation 
Cuba .........•••..•.. Captain Enrique A. Prieto, l\Iilitary Attache 
Czechoslovakia ••••••••• Mr. Otakar Kabelac, First Secretary of Legation 
Denmark ..•...••••••• 1\fr. Hubert de \Vichfielcl, Counselor of Legation 
Ecuador ..•....••••••• Senor Don Luis Alberto Carbo, First Secretary of Legation 
Egypt ..... · .....•..•• Mr. Nicholas Khalil Bey, Charge d'Affaires 
El Salvador •...•..•••• Senor Don Roberto D. Melendez, Charge d'Affaires 
France ..••....••••••• Major Norbert Champsaur, Air Attache 
Germany ........•••••• Lieutenant General Friederich von Eotticher, Military Attache 
Great Britain ...•••..• Group Captain G. R. M. Reid, A it· Attache 
Greece .........•••..• Mr. Nicholas G. Lely, First Secretary of Legation 
Hungary ..........••. Baron Paul Schell, Secretary of Legation 
Italy •.... · · · · ....•••• Lieutenant Colonel Paolo Sbernadori, Air Attache 
Japan ...........••••• Colonel Y. Kanoto, Air Attache 
Mexico ..........•...• Brigadier General Juan r. Azcarate Pi no, Military Attache 
Netherlands .......•.•• Jonkheer H. M. van der Wyck, Secretary 
Nicaragua ........•••• Senor Dr. Don Henri De Bayle, Otarge d'Affaires 
Peru · · · • · · · · · · · · .. • ·.Lieutenant Colonel Ricardo Gusman Marquina, Military At· 

tache 
Poland •••.. · .. · •. • ••. Mr. Janus Zoltowski, Commercial Counselor 

41 Broad Street, New York, N. Y. 
Portugal ..•..... ··· .•• Dr. Joas Antonio de Bianchi, Minister 
Rumania ... · · · . · · · · •. Mr. George Boncesco, Financial Counselor 
South Africa ..... • .. • Mr. Eugene Kevin Scallan, Secretary of Legation 
Spain •....•.... · ... •• Major Ramon Franko, Commercial Counselor 
Turkey .••.. • ..... • · •. Mr. Ibrahim Seyfullah, Secretary of Embassy 
Uruguay ............. Mr. J. Richling, Charge d'Affaires 
Venezuela •..••...•..• Senor Claudio Urrutia, Attache 
Yugoslavia ..••••••.••• Capt. Gordon Gordon-Smith, Attache 
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DIPLOMATIC SERVICE OF THE UNITED STATES 

Army 

Berlin, Germany ..••.. Lieut. Colonel Jacob \V. S. \\'uest, U. S. A., Military At· 
tache, Germany; Assistant Military Attache for Air, Austria, 
Czechoslovakia, The Netherlands. 

Paris, France •••.••• , Colonel Frank P. Lahm, Air Corps, Military Attache, France; 
Assistant Military Attache for Air, Spain. 

London, England .•.... Captain John W. Monahan, Air Corps, Assistant Military 
Attache for Air, Great Britain and Irish Free State. 

Rome, Italy •...•••••• Captain Francis l\1. Brady, Air Corps, Assistant Military At· 
tache for Air, Italr and Gr~ce. 

:Moscow, Russia ••..•• 1st Lieut. Thomas D. White, Air Corps, Assistant Military 
Attache for Air, U. S. S. R. 

Navy 

London, England ••..• Captain A. L. Eristol, U. S. N. Naval Attache. 
Rome, Italy ••..•••••• Lieut. Comdr. F. W. Pennoyer, U. S. N. Assistant Naval 

Attache. 
Paris, France • , .... , • Lieut. Comdr. B. H. \\"yatt, U. S. N., Paris, Berlin, The 

Hague; Assistant Naval 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. 
l\Ia,· 5 1930-Contract surrendered and exchanged for route certificate. 
Jul}· 1; 1932-Sublet to American Airways, Inc. 

A. :M. 2-Chica!!O to St. Louis. 
Awarded Oct. i, 1925-To Robertson Aircraft Corp. 
May 5, 1930-Contract surrendered and exchanged for route certificate. 
May 1, 1931-Sublet to American Airways, Inc. 

A. 1\[. 20-Aibany to Cleveland. . 
Awarded Julv 2i 1927-To Colonial \Vestern Atrways, Inc. 
Nov. 1 1936-Co~tract surrendered and exchanged for route certificate. 
May 15', 1931-Sublet to American Airways, Inc. 

A. l\[. 21-Dallns to Gah•eston. 
Awarded August 17, 1927-To Seth W. Earwise. 
Feb. 6, 1928-Sublet to Texas Air Transport, Inc. 
Dec. 1, 1930-Contract surrendered and exchanged for route certificate. 
July 1, 1932-Sublet to American Airways, Inc. 

A. l\1. 22-Dallas to Laredo. 
Awarded August 17 1927-To Seth W. Barwise. 
Feb. 6, 1928-Subl;t to Texas Air Transport, Inc. 

A. 1\I. 

A. 1\f. 

A. 1\I. 

Dec 1 1930-Contract surrendered and exchanged for route certificate. 
July 1: 1932-Sublet to American Airways, Inc. 

23-Atlanta to New Orleans. 
Awarded August 19 1927-To St. Tammany Gulf Coast Airways, Inc. 
Sept. 23, 1929-Na;ne changed to Gulf Coast Airways, Inc. 
Dec 1 1930-Contract surrendered and exchanged for route certificate. 
Oct.' 1: 1931-Sublet to American Airways, Inc. 

24-Chicago to Cincinnati. 
Awarded Nov. 17, 1927-To Embry Riddle Co. 
Dec 1 1930-Contract surrendered and exchanged 
May 1: 1932-Sttblet to American Airways, Inc. 

for route certificate. 

27-Bay City Michigan to Chicago. 
Awarded 'May 5 1928-To Thompson Aeronautical Corp. 
Aug 1 1930-Contract surrendered and exchanged for route certificate. 
Jan· 1 '1931-Sublet to Transamerican Air Lines Corp. 
Ap;, i, 1933-Sublet to Ameri;:an Airways, Inc. 
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A. M. 29- Nc w O rl ea n s, La. to Laredo, T ex . 
Awa rd ed Ju ly 13. 1928-T o S t. T a mman y .u lf Co;'" l Ai r ways . ln c. 
Sept. 23 , 1929-Name of contracto r changed to Gulf Cuas t Airways. 
Apr. 1, 193 1-Contrac t sur rendered and excha nged for r ou te ce rtifi ca te. 
Oct. 1, 1931-Sublct to Amer ican Ai r ways, Inc. 

A. :IL 30-Chicago to Atlanta. 
Awa rd ed Aug. 9, 1928-T o Int e-rs ta te Air L in es, Jn c. 
Dec. 1, 1930- Contrac t surrendered a nd excha nged fo r ro ut e ce rtifi ca t e. 
i\lay 15 , 193 1- Sublet to American Airways, Inc. 

A. !\I. 33-.\tlant a to Los Angclts. 
Awarded Sept. 16. 19.30- T o R obertson \irc raft C rp . 
Oct . 15, 1930-Stib let to South ern J\ir Fa st Exp r .s, In c. 

Na me o f Sub-contracto r chan ged to Southern Tran scontinent a l .\i rways . 
In c. Jan. 8, 193 1. 

July 1, 193 1- Sublet to Ame ri can Airways, Inc. 
Feb. 10, 1933-Contrac t su rr cndc reu and cxeha ngcu for route ce rtificat e. 

A . J\1. 19-Ne w Yo rk to Atl an ta. 
1\ wardeu F eb. 28 . 192 7- T o P itcairn 1\ viation Corp . 
.Tan. 18 , 19.30- N am c o f cont racto t· changed to Eastern Air Transpo rt. ·r nc. 
Dec. 1, 193 0- Cont ract surre nde red arv l cxchangctl for rou te certi fica te. 

A.M. 9- Chicago by- way o f Milwaukee and LaCrosse , \~' i s . , and St . Pau l to \\ lin · 
nea poli s . 

Awa rded Sept. 7, 1926-T o Northwe-st Airways, In c. 
Sept. I , 1930- Contract surrc ndc re< l and exchanged fot· route cc rtift ca tc. 
Sept. ! , 1930- Sub1et to North west 1\irways, Inc. 
(An ea rli er A. M. 9 wa s awa rd ed Jan. 11 , 1926 to Charles Di ck inson bu t 

was cance ll e-d Sept. JO , 1926.) 

A. J\>1. 26- G rea t Fa ll s to Salt Lake. 
Awa r der! Dec. 30 , 1927- To Alfred Frank. 
June 30, 1928- Sublct to N ational P a rks ,\ i rw;'•ys, lnc. 
Aug. I , I 9.30-Contract surrende red and exchanged for route ce rtifi ca te. 

A. M . 11- Cieveland to Pittsburgh. 
Awarded Ma rch 27, 1926- T o Cliffor d Ball. 
Oct. 26, 19.30-Contract surrende red and exehan,::cd for route ce rt ificate. 
Oct. 26, 1930-- S ublet to P ennsylva nia Ai r Lines. 

A.M. 34- New Yor k to Los Ang-e les. 
Awarded Sept. 30, 1930- T o ~les t e rn 1\ir Express and Transcontinentn l 

Air Tran sport. 
Oct. 25, 1930-Subl e t t o Tran sco ntinenta l a nd \ '\!es t ern A ir, Tnc. 
F eb. 1. 1933- Contrac t surrendered a nd exchanged fo r ,-outc ce rti ficate. 

A. \\ l. 3--Chicago to F or t W orth. 
Awa rded Oct. 7. 1925- To Nat iona l A ir Tran sport. 
May 5, 1930 -C::ontrac t surrendered and excha nged fo r route ce rtifi ca te. 

A. 1\-l. 5- E lko, Nev. to Pasco. \ '\lash. 
Awarded Oct . 7, 1925--To \ '\fa lt e r Varney. 

/1.. 1\I. 8- Seattl e, \Vaslt. to Los Ange les :t nd return . 
Awarded Dec. 31, ! 925-To Ve rn e- Go r st. 

A.M. 17-New York to Clticago. 
Awarded Apr. 2, 1927- T o Na tional A ir Tran sport. 

A . M. IS-Chicago to San Fran cisco. 
Awart.led Jan. 29, 1927-To Boeing Airplane Co. 

!\ . M. 4- Salt Lake City to L os Ange les. 
Awa rded Oct. 7, 19:?5-To Western Air E xpress. 
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Route .\"o. 

F .. \. ~1. 

F . .-\. :\1. 

F . .-\. ~1. 3 

AERO~ACTICAL DIRECTORY 

FOREIGN AIR MAIL ROUTES 

U. S. Post Office Department 

Contractor 

Canadian Colonial Airways, Inc. 

-15 \":uulerbilt Ave., Xew York. 
Xcw York, X. Y., via .t\lb:my, X. Y., to :Montreal, 

l'an:ula ••...•••...•..•••.••••......••••.•••••••••• 

Seattle Victoria Air Mail, Inc. 

56 i{oanoke Street, Seattle Wash. 

Seattle, \\'ash., to \'ictoria, B. C., and return 

john A. Hunter & Arthur 0. johnson 

IS06 Abumbnce, l\'ew Orleans, 1-,. 

Xew Orleans to Pilottown, I.a., and return 

Pan 'American Airways, Inc. 

F .. \. :\1. S 

IJS Ea:-t -!2nd Street, Xew York, N. Y. 

l.o11g F /igllt: 
~liami, Florida, via Havana, Cuba; Cozumel and ~'lerida, 

)lexico; l!elize, British Honduras; Puerto Barrios, 
c;uatemala; ~an Sah·ador, El Sah•ador; San Lorenzo, 
Republic oi llunduras; :\l:magua, l\'icaragua; San jose, 
Costa Rica; lla,•id and Panama City, Panama; to Cristo· 
hal, C:onal Zone, and return ••••.......•.•••..•.•• 

Sll.,rt Flif.llt: 
~liami, F orida, via Cuba; Kin!lston, Jamaica; ami Bar· 

ranquilla, Colombia; to Cri,;tobal, Canal Zone, and 
r~tttrtt ••••.•...•....•..•••••••••.••.•...•••••••••• 

F. :\. ~1. S E..l'l<'lloh'd 
fas of .-\ug. 

5, 19.L') 

F. A. :\1. 

F.~\. :-.r. 

F. A. :11. 

llarranquilla. Colombia, via :\laracaibo, J.a Guaira, and 
Caripito, \'enczuela, to Port-of-Spain, Trinidad, and re· 
tttrtt ..••..•.•.•••..•••••••••••••••..•..•••••••.. 

Pan American Airways, Inc. 

135 East -!2nd Street, l\'ew \'ork, l\', Y. 

6 :\liami, !'lorida, ,·ia Nuevitas, Cuba; Port-au-Prince, Haiti; 
San Pedro de Macoris, llominican Republic; San Juan, 
Puerto Rico; St. Thoma,, l'. S. V. I.; St. johns, Anti
gua; Cast ires, St. Lucia; Port·of-Spain, Trinidad; 
<~eol'Jtetnwn, British t;uiana, to Pa1·amaribo, Dutch Gui .. 
ana, anll return .........•....................... 

Pan American Airways, Inc. 

135 East -!2nd Street, New York, N. Y. 

i :lliami, Florida, to Nassau, Rahmna Islands. (Bahamas 
mail carrie<! on return trip) ••.••.••.•••••• , •..•••• 

Pan American Airways, Inc. 

135 East -!2nd Street, New York, N. Y. 

8 Drownsville, Texas, via 'rantpico, :\[exico City, Vera 
Cn11:, San fieronimo ancl Tapachula, l\~lcxico; and Guate
nmla <.'ity, Ciuatemala; to San Salvador, and return .. 

One 1·Vay 
Dista11ce 

334 Miles 

i-1 :\Iiles 

iS :\Iiles 

2,228.5 :\Iiles 

1,810 Miles 

1,021 ~Iiles 

2,558.5 i\liles 

188 ~Iiles 

1,336.5 ~files 
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Pan America.n-Grace Airways, Inc. 

135 East 42nd Street, New York, N. Y. 

9 Cristobal, Canal Zone, via Buenaventura and Tumaco, 
Colombia; St. Elena and Guayaquil, Ecuador; Talara, 
Trujillo, Lima, Arequipa and Tacna, Peru; Arica, Auto· 
fagasta, Ovalle and Santiago, Chile; l\'lendoza and 
Buenos Aires, Argentina; to Montevideo, Uruguay, 
and return ...• , ...••••.•.•...•...•••..•...•.•...• 

Pan American Airways, Inc. 

135 East 42nd Street, New York, N. Y. 

4,551.5 )files 

F. A.M. 10 Paramaribo, Dutch Guiana, via Cayenne, French Guiana; 
Para Maranhao, Fortaleza. Natal, Pernambuco, 
l\laceio, Bahia, Victoria, Rio de Janeiro, Santos, Flori· 
an opolis, Po•·to Alegre and !Ho Grande do Sui, Brazil; 
Montevideo, Uruguay, to Buenos Aires, Argentina, and 

F. A.M. 12 

rctttrn .......................................... . 

Pan American Airways Co. 

135 East 42nd Street, New York, N. Y. 

(Suspended until further notice) 

Haf~~~r,N~~:~neSc~:~ S~ .. -~~~~~~·. -~~~~. ~-r~~~s.\~i~~- .t~. -~~~!~-

FOREIGN AIR MAIL ROUTES 
Dates of Contract Awards, Terminals, and Contractors. 

4,840.5 )Iiles 

281 Miles 

F. A. M. From New York to 1\Iontreal, Canada, via Albany, N. Y., and return. 
Contract awarded July 9, 192R to Canadian Colonial Airways, Inc. 
(American Airways), for a period of 10 years beginning with date of 
inauguration of service on October 1, 1928. 

F. A. M. 2 From Seattle to Victoria, B. C., and return. 
Contracts have been let as follows: 
October 15, 1920 to June 30, 1923 to Edward Hubbard 
July 1, 1923 to June 30, 1924 to Alaska Airways Co. 
July 1, 1924 to June 30, 1925 to Edward Hubbard 
July 1, 1925 to June 30, 1926 to Edward I-1 ubbard 
July 1, 1926 to June 30, 1927 to Edward Hubbard 
July 1, 1927 to June 30, 1928 to Northwest Air Service, Inc. 
July 1, 1928 to June 30, 1929 to P. F. Barnes and Vern C. \.orst 
On May 10, 1929, a 4 year contract beginning July 1, 1929 was 

awarded to Seattle-Victoria Air Mail, Inc. 
On July 1, 1933, a 4 year contract was awarded to Seattle-Victoria 

Air Mail, Inc. 

F. A.M. 3 From New Orleans to Pilottown or Port Eads, La. and return. 
Contracts have been let as follows: 
April 9 to June 30, 1923, a temporary contract to M. K. Riddick 
July 1, 1923 to June 30, 1924 to Gulf Coast Airline (Inc.) 
July 1, 1924 to June 30, 1932, successive annual contracts to Arthur 

E. Cambas. 
July 1, 1932-awarded to Johnson AirY.ays (Inc.) for 1 year 
Contract extended for 6 months July 1, 1933 to December 31, 1933. 
January 1, 1934 to June 30, 1934 awarded to Tropical Airways, 

(Inc.). 

F. A. M. 4 From Miami to Habana, Cuba and return. 
Discontinued on February 1, 1933, and superseded by daily service, 

on F. A. M. 5 on the same date. 
Contracts have been let as follows: 
October 15, 1920 to October 14, 1921 to Florida West Indies Air-

ways, Inc. (Key West to Habana, Cuba). This contract was 
terminate-d in June, 1921. 

Contract authorized January 11, 1923 to June 30, 1923, with Aero
marine Airways, Inc. (Key West to Habana). 

October 19, 1927-June 30, 1928 to Pan American Airways, Inc. 
Contract made May 29, 1928 for a period of 5 years effective from 

July 1, 1928 with Pan American Airways, Inc. Contract amended 
to cover service both ways, effective December 1, 1930. 



[ 

F. A.M. 5 

F. A.M. 6 

F. A. :\1. j 

F. A. :\L 8 

F. A. :\I. 9 

F. A. ~[. 10 

F. A. ~1. 12 
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From ll!iami, Florida to Cristobal, C. Z., with an extension to Port-of· 
Spain, Trinidad and return, including stops in Cuba, Mexico, British 
Honduras, Guatemala, El Salvador, Republic of Honduras, :-licaragua, 
Costa Rica, Panama, Jamaica, Colombia and Venezuela. 
Contract was made July 13, 1928 with Pan American Airways, Inc. 

for a 10 year term to begin with the inauguration of service on 
February 4, 1929. 

From Miami, Florida to Paramaribo, Dutch Guiana and return, includ· 
ing stops in Cuba, Haiti, Dominican Republic, Puerto Rico, U. S. 
Virgin Islands, Antii{Ua, St. Lucia, Trinidad and British Guiana. 
Contract was made july 13, 1928 with Pan American Airways, Inc. 

for a term of 10 years beginning with the inauguration of service 
on January 9, 1929. 

From Miami, Florida to Nassau, l~ahama Islands. Bahaman mail 
carried on return trip. 
Contract made on October 28, 1928 with Pan American Airways, Inc. 

for a 10 year term beginning with the inauguration of sen·ice on 
January 2, 1929. 

From Brownsville, Texas to San Salvador, El Salvador and return, in
cluding stops in :\lexico and Guatemala. 
Contract made February 16, 1929 with Pan American Airways, Inc. 

for a 10 year term beginning :\larch 9, 1929. 

From Cristobal, C. Z. to :Montevideo, Umguay and return, including 
stops in Colombia, Ecuador, Peru, Chile and Argentina. 
Contract made March 2, 1929 with Pan American Airwavs Inc. 

for a 10 year term beginning with the date of inauguration' April 
1, 1929. 

From Paramaribo, Dutch Guiana to Buenos Aires, Argentina and re
turn, with stops in French Guiana and Brazil. 
Contract made September 24, 1930 with Pan .\mcrican Airwavs, Inc. 

for the period between October 20, 1930 and January 8, 1939. 

From Bangor, :\Iaine to Halifax, Nova Scotia via St. Johns N B 
Service suspended until further notice in October 1931. ' · · 
Contract made july 3), !931 ~vith. Pan .\~erican Airways, Inc. for 

a 10 year term begmnmg With maugurat10n of service on August 
1, 1931. 

FLYING SCHOOLS GRANTED APPROVED CERTIFICATES 
BY DEPARTMENT OF COMMERCE 

January 1, 1934 

Liccusc Ccrti-
Courses Qualiti- ficatc 
Offered cations Issued 

Parks Air College, Inc. Ground [Transport 
Parks Airport and ~Ltd. Com. 
East St. Louis, Ill. Flying l Private 7-15-29 

D. \V. Flying Service Ground r 
LeRoy Airport and ~Ltd. Com. 7-15-29 
LeRoy, N.Y. Flying l 

Eoeing School of Aeronautics Ground [Transport 
Oakland Municipal Airport and ~Ltd. Com. 
Oakland, Calif. 

Flying lPrivate 10-17-29 

Spartan School of Aeronan!ics . Ground [Transport 
Apache Blvd. & Chamberlam Dnve and ~Ltd. Com. 

Flying lPrivate 10-18-29 Tulsa, Okla. Amateur 

Roosevelt Aviation School, Inc. Ground [Transport 
Roosevelt Field No. 1 and ~Ltd. Com. 
Mineola, L. I., N. Y. Flying l Private 10-25-29 

Amateur 

PC11n School of Aviation Ground [Transport 
Pittsburgh-Butler Airport and ~Ltd. Com. 
Butler, Penna. Flying [Private 12-12-29 
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L incoln A irpla ne & Flying Sc hoo l 
24 15 0 S treet-(Groun dJ 
]l'[ uni c ipa l A ir po r t-(Fiyi n g) 
L in coln, Nebr. 

fu rniture Capital A ir Se rvi ce 
G r and Rap ids Airport 
G r and Rapids, i\'[ ich. 

Dalla s i\ vi a t ion Schoo l :uu.l A ir Co li .ge 
Love Fie ld 
D ::tlla s, T exas 

Penn Sch oo l o f Av iation 
Bett is A irpo rt- (Fiying) 

ln co m binati o n w ith 
Pitt sburgh Au to & Aviation Schar>! 
405 P enn 1\ve.-(Ground ) 
Pi tt sburgh, Pa. 

Ae reco F lyin g Se rvi ce, I nc. 
Mun ic ipa l A irpo rt 
For t \\lay ne, Ind. 

Los . nge les A irc raft , Ltd. 
Los A n geles M uni cipal A irport 
Ing lewood, Cali f. 

l~yan School o f 1\eron :uai cs, Ltd. 
Lindbergh F ield 
San D iego , Ca lif. 

E rickso n & Re mmert 
Fl oyd Ben n ett F ie ld 
Brooklyn, N . Y. 

In combination with 
Ne w York University 

United Air Se rvices , In c. 
Floyd Bennett F ie ld 
B rooklyn, N. Y. 

Sa fair, Inc. 
Rooseve lt Field, 
M in co la, L. I. 

In combination with 
New Yo rk U ni ve rs it y 
51 West Fourth St., N . Y . C. 

Nort h Shore Airways, Inc. 
Curti ss·Rey n olds Airport , Gle n v iew, Ill. 

In combination wi th 
Ae ronautica l U nive rs ity Jn c. 
1338 So. M ichigan i\ve .' 
Chi cago, I ll. 

No rthland Av iation Co . 
vV old·Chambe rlain J\irro•·t 
!Vfinn eapolis, lVI inn . 

G rand Central Flying School 
G rand Central A ir T e rminai-(Fiyinrr) 
Glendale, Calif. b 

J n combination with 
Curtiss· Wright Technical Institute o f Aeronautics 
1224 Airway, Glendale-(Gr ound) 

Ground 
and 

F ly ing 

Ground 
3 1H.l 

Fly in g 

Groun d 
a n d 

Fl yin g-

C rounrl 
and 

Fl y in g 

Gro un d 
and 

Fl yin g 

Ground 
and 

Fl ying-

Ground 
a nd 

Flying 

G roun d 
a n d ·• 

Flying u 

c;roun d 
:::Uld 

Fl yin g 

C round 
and 

Fl y in.o: 

Ground 
and 

Fl ying 

Ground 
and 

Fl ying 

Ground 
a nd 

Flying 

rT ra n s t tOrt 
~ Ltd. om. 
I Private 

rT ra ns po rt 
~ 
l l .td. Co >n . 

rTra ns po rt 
{ l.i d. Co m . 
l P r iva te 

r I .tcl. Co m . 
{ 
I P ri va te 

rr.td. Co m. 
{ 
I Pri va te 

r 
~ 1-'ri\·:l tc 
I 

rTran sport 
{Ltd. Co m. 
I Pr ivate 

f 
~P ri va t e 
I 

r 
1 P ri v:1 te 
I 

rTran sport 
{ Ltd. Com . 
I Pri va t e 

rTran spo r t 
{Ltd. Com. 
I Private 

rTran sport 
{Ltd. Com. 
I P ri vat e 

r Ltd. Com. 
{ 
l Private 

3- 3 1- 30 

- 2 1- .lO 

12- -2- 30 

1- 22- 3.? 

7·30·3.:' 

9- 1-32 

I 0-22-32 

1 ~-7-32 

12-27-32 

1·25 ·3.1 

5-4-33 

12-I S-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 com· 
piled by the Airport Section of the Aeronautical Chamber of Commerce of America, Inc., 
espec:iallv for The ,\ircraft Year Book for 1934. All airports listed ha,·e sufficient land· 
ing area· for normal landings and take-offs. Intermediate and auxiliary fields are not in
cluded. )[unicipatly owned fields are indicated by {-m) preceding the name of the air
port. 

Location 
.\LABAMA 

Birmingham .....•• (m) 
Birmingham 
:Mobile ••.•••..•.•• (m) 
Montgomery .•...•• (m) 
Selma .............. (m) 

AIIZONA 
Ajo ••••.••..•.•.•• (m) 
Chandler ........... (m) 
Douglas .........•. (m) 
Flagstaff ........... (m) 
Grand Canyon ••••. 
Terome ..••••.•.. , •• 
kingman ..•.•.. ; ... · 
:Marana ..•..•..•... (m) 
Phoenix .......... . 
Prescott • • . . . • . . • • . ( m) 
St. Johns ....••..•. (m) 
Springerville ( m) 
Tucson .........•.. (in) 
\Villcox •....•..... (m) 
\Vinslow ••••.••...• 
Yuma ............. (m) 

:\RKANS.r\5 
Conway .•.•••....•. 
Ft. Smith .••..•••• 
Little Rock ........ (m) 
Monticello ...•..... (m) 
Paragould .....•..• (111) 
Pine Bluff ......... (m) 
Texarkana .•....... (m) 

CALIFORNIA 
Alameda .. , ...•..•• 
Alameda .........•• 
Alhambra ....•..•.. 
Avalon ..........•• 
Bakersfield ........• 
Barstow •...•....•• (m) 
Berkeley .••........ (in) 
Blythe • . . • . . . • . • • . . (m) 
Brawley •.....•.•.. (m) 
Burbank · 
Calexico ~ ~::::: ~ ~:: (m) 
Chico ..••.••••••••• 
Colusa ......•...••• (m) 
Compton ••.••. : •••. 
Delano ............ (m) 
Desert Center (Mecca) 
Elsinore . • . . . • • . • . . (m) 
Eureka •••.••••..•• 
Fillmore •...••••••• 

Fresno ....••..••.. (m) 
Fullerton • . . . . • • . . • ( m) 
Glendale .....••..•. (m) 
Grass Valley· ••. : .. 
Hanford ........... (m) 
Imperial • • . . • . . . . • • (m) 

.\lame of Port Manager 

Birmingham Airport ..•••.••• Steadham Acker 
:Messer Field •••••.•..•••..•• Glenn E. Messer 
Bates Field •••. , .•..••..•••• 0. · N. Barney 
)lontgomery Airport ..•.••••• Lion G. Mason 
Legion Field ••...•..•..••..•••••••••••••••••••••..... 

Ajo Airport •••..•••••••••.•. \V. R. Devison 
Chandler Airport .••......••• :llarg. K. Stewart 
Douglas International Airport •. L. Fyfe Peters 
Koch Field •..••.••..•..••••• Ross Sampson 
South Rim Airport ••.•..••.•••••••••••••...••••...... 
Clemenceau Airport •..•••....•••.•...•.•........•..... 
Port Kingman ••.•.....•..•.•••••.••.....•..•...•..... 
:llarana Landinj:' Field ••.•.•••••••••••.•...••.....•... 
Sky Harbor Atrport ...•.••.••••••••••••••.•.•..•....• 
Ernest A. Love Airport ....•• S. A. Spear 
Harry A. Saunders Airport ..••••••••••••••••••••..... 
Springerville Landing Field .•• .\!elvin Brown 
Davis ;\[onth:m Field •••••..• R. L. Andrick, S. S. 
\Vitlcox 1\irport ..••••••....•••••••••••••••••••••..... 
TWA _Airport ............... C. W: Helm. C. A. C. 
Fly F1eld •••••.••••••••••••. J olmme Redondo 

Conway Airp_ort ..•..••••••••••••••••••• ; ••••••••..... 
Alexander Atrport . . • • • • • • • . • . • • • • . • • . • • • • . • • • · 
Little. Rock ~irport ..•..•••.• Joseph A. Young • • • · · · · · 
Monticello Atrport •.••••.••• Frank Horsfall 
Paragould Airport ....••••••• )1. A. West 
Toney Field .••..•...••.•••.. Kenneth Garrett 
Texarkana Airport •.....••• • ]. B. Newbauer, Op. 

Alameda Airport ••.....•.•.• F. Buchanan 
San Francisco Bay Airdrome •• R. U. St. John 
Alhambra Airdrome •...••••• Homer T. Seale 
Catalina Seaplane Airport •..• E. McFarlan Moore 
Kern County Airport . . • • • • . H. P. Griffis. Supt. 
20-30 Airport ••••..••••.•••• Russell E. Riley 
Berkeley _Airport ....•••.••••••••••••••••••••••••....• 
Blythe A1rport •••••••••...••....••••••••..••••••••••• 
Bra.wley .~irport ••••••....••• M. H. Carberry 
Umted Atrport ••.•••••••..•• Fred Denslow 
Calexico Airport •••••••.•.•.• Roy E. Saddler 
01ico Airport ••.••.••.•..•.•••••••••••••••••••••..... 
Colusa Airport ..•••••.•..••••••.••••••••••••••••..... 
Compton Airport ••.••...••..•.•.•••••.•••••.••••..... 
Delano-Kern County Airport ..•....•••.••••..••••••••••• 
Desert Center Airport ••.........•.••••••..•••••••••.• 
Lake Elsinore Airport •.••••• 0. W. Graham 
Murray Field ..•.•.•.•..••••....••••••••..•••.••••..• 
Fillmore Airport ••.••...••••• Chamber of Commerce, 

E. C. Fuller, Sec'y. 
r:resno ChaJ!dler Airport ..••• Geo. T. Johnson, Supt. 
l•ullerton Atrport. . .... ·.• •.••• Claude L. Long 
G:and Centr.al A1r. Termmal ••. Major C. C. Moseley 
G1lmore Flymg F1eld ••••.••• Lyman Gilmore 
Hanford Airport • , .......••.. A. C. Hanford 
Imperial County Airport •••.. Chas. M. Sproule 
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Location 

Inglewood ......... (111) 
Lancaste r . . ..... .. . 
Lon ~ Beach (111) 
Los Angeles 
Los Banos (m) 
Marysvi lle .. . .. .. .. (111) 
iVf creed . . .... .. . . .. ( 111 ) 
JVIodesto ... .. .. ...• 
iVLo jave ..... .. . . . . . 
NJonrov ia . .. . . . ... . 
M onta gue .......... (m) 
Need les .. . ...... .. . (m) 
Oakland (Grove St. 

Pier) (111) 
O ntario ..... ... . .. . (m) 
Palo A lto .... .. ..• 
Paso Robles (m) 
Peta luma ... ... ... . 
Porte r ville .......•. 
Red Bluff (111) 
Redding ... . .. . . ... (m) 
Redwood· City . ; ; : . ; 
Riverside ......... . 
S acramento .. ...... (m) 
Salinas . . . . . . (m) 
San Bernardino .•.. 

N am e of P ort 1\/a ll agc r 

Los A n geles A irpo rt ..... . . .. r~ . B . Ba rni tz . Dir . 
Lancaste r A irport . . . .. . .... . .... ... . . .. .. .. . . . ... . . . 
Daugher ty Field ............. \~1 m. J . Put11 a 111, Supt. 
Dycer A irport . ...• .. .... .... E d w. A. Dyce r 
Los Banos Ai r port ......... . . . ....... . . . . . . .... ... . . . . 
0 1eim Airport ............. . F. H . Ba rtl e tt 
Merced Airport . . . . . . . . . . . . . Gco. G. \'ought 
Modesto A irport . . .. . .. . .. .. . ]. C. unco 
Ke rn Cou nt y Airport ........... . •. .. ... . . . ... . .. . .. .. 
Foothi ll Flying F ie ld . . . . . . . . . . .. •. ... . .. . . . ........ . . 
i'vfontague Airpo r t ... .. .... . . Cha s. . Sh ock 
Need les A irp o r t ............ . Geo rge iVIo rd c n 

Oakland A irport ...... ..•... . A. H. A bel 
Ontar io Ai r port . . ... .. . .. ... . ............ .. ... . .. .. . . . 
Goddard A irport ... .. A . W. Go rm :1 n 
Paso Robles A irpor t ... .. ... . • . ...... .. .. .. .... . . .. . . . 
Petaluma Ai r port . ... .. . .... . .. . . .. . ... . .. .. ... . .. . . . . 
Po rterv ill e A irport . .. ..... ... i\ !aj. Lcl{oy i\ti ll e r 
l! idwell F ield .... . .. . . .. . . .. !hi nes F : G riffin 
Benton Field ... .... . .. . . . . . . L. D . S a rv is . C. A . 
S ande r s Field ... . .... . . . ....•.. .• •••......... . .... .. . 
Riverside Airport ..... ..... . . Ho man C. \ •Varr e n 
Sacramento A irpor t .......... Donald B. Sm ith 
A me rican Leg ion A irport . . . \•Vm . T. Swa in 
Big Bear C ity A irpor t .. . . .... Ca li f. Pe te r Pan \.Vood -

lan d C lub 
San Eruno ........ (m) San Francisco Ai rport .. . ... . B . M . D ooli n 
San D iego ...... : . . - (m) L indbe rgh Field ......... . .. John Van H orn, S upt. 
S an Jose . . . (?II) San Jose A irport .... . . ..... .....••••••.• . . . . ... ... . . . 
San L ui s Obispo Cla rk F ield ... .... . . . .. . .... Un ion O il Co. 
San Mateo Curtiss-\-Vrig ht A irport ....... Capt . F. M . Bart le tt 
Santa Ana (P. ·O·. · 

Box 986) . . . . • . . Eddie Mart in 's A irpor t .... . . F loyd R Martin 
Santa ··Barbara ·· . ; . ; Go leta Airport .. . .... . ... . . .. Lou is F . V rc msak 
Sa nta Cruz .... .... (m) Santa Cru z A irport ....... ·: .. ... . ........ ..... . ... . . .. 
Santa Monica ...... (m) Clover F ield .............. ~ . Jame s E. Grain ger 
Santa · Pau la · ... . : . ; · Sant a Paula Airport ... ... ... R. E . D ickenson 
Santa Rosa .. . .... . (111 ) Santa Rosa Munic ipal A irport. L. E. Newt on 
Sebastopol ....• .... (m) Sebastopol Airport . ......... L. C. Cnoplu s 
S tockton . . . . . . . . . . . Oranges Erothcrs Airport .........••••.......... ..... . . 
S tockton ........... (m) Stockton A irport .. ..... ... .. Hen r y Nord wi ck 
S trathmore (m) Strathmo re A irport . ... . . .... C. \ •V. Bouldin 
Taft .............• (m) Taft Airport ...............•.••••••.......... .. . .. 
Va lle jo .... . ..... (m) · Knight F ie ld . . .. ... . .. . .....•............ . .......... . 
Va n N uys Metropolitan AiqJor t ....... . . N. 1<. W ell s . .1 r. 
Visali a . . . . (m) Visali a Airport . .. ... .... .. . . L. E. Crowder 
\Natsonv ill e Watsonville A irport . . .. .. . . . Jack Irwin 
Wi llo ws ....... . ... (m) Willo ws A irport .... .. ... .. .. F. H. Nolta 
Yreka . .... . .. . .... (m) Yreka A irport ... . ..... . . . . .. Irving L. Eddy 

CoLORADo 

Colorado Springs 
Colorado Springs (R. 

I, Box 7) • • • . .. (m) 
Denver .. ... . . . . .. . 
Denver · (32d & Ul· · 
" ste r · St.) " .. : .: ... (m) 
D urango · . . . . . . . (m) 
Gr and Junction (m) 
Greeley .. .. ..... . . (m) 
Hol-yoke · .. : . ... : : : : ·(m) 
Mont rose . . . . . . . . . {m) 
Pueblo . . . . .. . ... (m) 

C oN N ECTIC U T 

Danbury ' 
Groton . .......... . 
Ha rtford 
Hartford .. .. . .... . . 
Meriden .......... . 
New Haven 
Stratford · 
Wallingford 

(11i) 
(m) 
(m) 

(m) 
(m) 

(m) 

A lexande r A irport . . ......... Pikes Peak A ir Com. Inc. 

Colorado Springs Airport . . . . . M ax P ie le 
Curt·iss·W,· ight Field .............••................. . . 

Denver ·A i-rpo rt .............. Irvin F. Lo w ry 
Durango Airport . ...... .... . . .. .. ..... . ... . ... ... . 
G rand Junction A irport ... ... D . P . Bullock 
Greeley Airport ............. .fames S tarkey 
Holyoke Ai-rport . . ...... .. . .. H C H ill 
Montrose Airport . .. . .. . ......... .. . ... . ... . . 
Pueblo Ai rport ..... . .... . ... H . F. Hershey 

Danbury Airport .. . ..... . ... Henry Taylor 
Trumbull Field 
Brainard Field . : : : ::::: : : : : : i·le.rb~~ ; • i-i: · i·l·ii!~ . .. . . .. . . 
Rentschler Field ........... Be rnard L. vVhalen 
Meriden Airport ............ E . L . Markha m 
New Haven Airport . .. . 
Mollison ...... . ... .... . : :: :: iC: • j-j : • ~'lo.Ii~ ,: · • · · · · · · · · . · 
Wallingford Airport . . . .. . ...••. . • • ...... .... . . .. . . . . . 
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Location 
DELA.WARE .• 
~~w Castle 
Wilmington 

DISTRICT OF CoLUMBIA 
\'llashington (S . .Wash., 

Va. Bx. 101) •..• 

FLORIDA 
Arcadia ••••••••••• 
Auburndale (m) 
Bradenton ••••••••• (m) 
Cl~arwater •••••.... (m) 
Daytona Beach •••• (m) 
D~Leon Springs ••.• 
Ft. Lauderdale ,_.. (m) 
Ft. My~rs .••••••.. (m) 
J,!lcksonville ••••.... (m) 
K~y \V~st 
Lakeland. . :::::: :~: (m) 
Miami .............. . 
Miami •••••••••..•• 
lliami ••••••.••..•• 

Miami ..••.•.••.... (m) 
lliami •••••••••..•• 
Ocala ..••.••••.... (m) 
Orlando ••.••••••.. (m) 
:-;t. Augustine .•••• (m) 
St. Petersburg •... (m) 
St. Petersburg ..•.. 
Sanford .••. : . •.• · .. (m) 
Sarasota ..•.••.•••• (m) 
Tallahass~ · (m) 
Tampa •...•••••••• (m) 
\'ero Beach •...•••• (m) 
\V. Palm Eeach (m) 
W. Palm Beach 

GEORGI.\ 
Albany ...••.•••••• (m) 
Athens .•.....•.... (til) 
Atlanta ....•..••.•• (m) 
Au!t\Jsta ..•...•.•.• (m) 
Cedartown •••..•... 
Columbus . · .••... ·. · •. (m) 
Douglas ..•••••••.• (m) 
Fitzgerald .....•••• 
:\lacon .••.•.••.... (m) 
"!\ioultrie ..•.•..... (m) 
Rome . ········'··· (m) 
St. Simons hlant! •. (m) 
~avannalt ..••••.... (m) 
Thomas,·ille (m) 
Valdosta •..••..... (m) 
\Vaycross , ..••..•• , (m) 

ln.<HJO 
Boise ..••••.... 
Burley ... , . , , ..... 
Cascade •.... , ...•. 
Idaho Falls ...... . 
Kellogg ••.• , , ..... . 
Pocatello ....•.•••• 
Priest lHver 
Twin Falls .•...•.• 

ILLINOIS 
Bloomington 
Champaign ••••.•••• 
Chicago (6:!00 South 

(m) 
(m) 
(m) 
(m) 
(m) 
(Ill) 
(Ill) 
(m) 

Cicero Ave.) .... , (111) 
Chicago (Glenview) .. 
Danville , .•........ (m) 
East St. Louis 
Ea<l St. Louis , ..• 
Elgin •.•••••..... , (m) 

Name of Port 

Bellanca Field 
Dupont l;ield 

• ••••.••••...• Andrew Bellanca 
............... Joe P: Manning 

Washington-Hoover Airport .. C. E. Fauntleroy 

Seward Airport .•••••••••..•••••••••••••••••••••••.•• 
.'\uburndal~ Airport ....•.•••• H. · .\1. t•razer 
Wallace Field ••••••••••.•••. Ila•·ry L. Land, :\[gr. 
Springtime Airport •••••.•••• Tropical ~\irways, Inc. 
Daytona Beach Airport ................. : . ........... . 
DeLeon Springs Aviation Field.F. :1\, llurt 
:\lerle Fogg Airport ................................. .. 
l;t. Mye~s Ai~rt ••••..••.•. C. : Frankl.in : Wheeler 
] acksonvtlle Airport ..••••••• J. R. Gnffis, :\I gr. 
:\leacltam Airport .................................. .. 
Haldeman· Elder Field ••••..•••••••••••••••••••••••••• 
Ali·American Airport ..••..•• Karl Voelter · 
Curtiss-\Vright Seaplane Base •••••••••••••••••••••••••. 
Dinner Key, Seaplane Ease •• Pan· American .\irwa)•s, 

N. Y. C'. 
:\liami Municipal Airport •••• Aviation Dept., :\liami 
Pan American Airport ............... · ..... · .......... .. 
Taylor Field ............................ · ........... .. 
Orlando Airport •...•...••.. Lt.· E. C. Nilson 
St. Augustine Airport .••••..• L. G. Rces 
Albert '\\'bitted Airport ••.... Uan J. Sullivan 
Grand Central Airport •.••..••• ; •••••••••..••••••••••• 
Sanford Airport •••.•••.•••.. J. A. Speer 
Sarasota Airport ••••..••••... Dr:). R. Scull\·, G. P. \V. 
Dale .\labry Field ..••..•••• Wm. R, l.ault; C. :\1. 
Drew Field •••••.•••••.••••. II. D. Del'\egre 
Vera Beach Airport ••..••..• B. · L. Holman 
Currie Seaplane Base •.•••... John A. <.ross 
Belvedere Airport •••.•.••.•.•...••••••••..••.•.•••.•• 

Alban)' Field ••••...••••••..••• · •••••••••..••••••••••• 
Epps Field_ ..••...•••••....•• Jlenn Epp;, j\·lgr. 
Atla!'ta :~•rport ....•..•..... .1: H. Gray, .\I gr. 
l>amel held •••••..••••....• h·ell· L. Dorset 
.-\dam>on Field ••..•.••••••••...••••••••..••••••••••• 
Columbus Airport ...•••••••• II. B. Crawford, C. i\1. 
State College Airport •••••... ]. :\[. Thrash, Pres. 
Lynnwood ,\irport ••..••..••. C. ·A. Newcomer 
!\liller 1:ield ..•..••.•••••••• I{. J, I.itteen 
Clark F1eld •••.••..••.••••••....••••••••..••••••••••• 
Rome Airport ....•••.••••..• Rome Airport .Assn. 
Redfern Field ...••••••••••••....•••••••.•....•••.••••••• 
Savannah Airport ..................................... . 
Thomasville c\irport ••...•.•• H. \Nimp,· 
Valdosta Airport ..••••••.... P. \V. I~ohertson, Chrm. 
Ware County Airport •••.••••... · .•••••••.•..•••• , •••••• 

noise Airport .•......••••..• A. H. Hanley 
Burley Airport •••••....... , •....•••.•.••. · .•••••••••• , 
Casc:.de Airport ......••.••••....• , ••••••..••••• , ••••• 
Idaho Falls Airport ..••.••.. L. ·A. Dean 
Sho;;hone County .c\irport ... Kermit Paul 
:\lcllougall Field .•......... E. L. .\nderson, i\lgr. 
Priest River Airport ..••.•..• A. C. \'alkenberg 
Twin Falls Airpo•·t ••••..•.•• Xowell -\\'ight· 

TI!oomington Airport •••••.•••..• , , ••••..••.. , .•.••• , .•. 
Chamber of Commerce .\irport. .. , .• , .•• , .•... , • , , .• , •.•. 

Chicago Airport .....•.•••..• John Allen Case)' 
Cnrtiss.Reynolds Airport ..••• R. T. Hall 
Chatuber nf Conuuerce .Airport . •.•• : ••••• , • , ..••..••••.••• 
Curtiss-Steinberg Airport ..•• C. Ray Wassell. 
Parks Airport •.••••.•.. , .•.. Oliver L. Parks 
Elgin Airport ••••••••..••••• Herbert Byrne 
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Location 
Elmhurs t ......... . 
Galesburg . ........ . 
Joliet (m) 
Joliet ...... . 
Kewanee (m) 
Lans ing . ... . .. . .. . 
LaSalle ........ . • .• 
Lombard .... . .... . 
Marion ... . ....... . 
Moline .......... · .. 
M onmouth ..... . 
M t. Prospect 
Peoria ............ . 
Peoria ..•.......... 
Quincy ..... • ...... 
Quincy ...........• 
Rockford .. . . ..... . 
Spring field . . ..... . . 
St. Elmo ... . ..... . 
Ste rling (m) 
Waterman ... . ..... (111) 
West Chicago 

INDIANA 
Angola .•.... •. .••. 
Auburn ..•......... 
Elkhart •........... 
Evansville . . ....... (m) 
Ft. Wayne (m) 
Ft. Wayne 
Frankfort ......... (m) 
Ga ry .............• 
Indianapolis 
Indian apolis (R. R. 

18, Bx. 300R) 
Indianapolis ....... (m) 
Kokomo ...... . . . .. (m) 
LaFayette 
:Madison 
Michigan ·cit~· · · · · · · 
Muncie 
Richmond .... . ....• 
South Bend ..... . •• (m) 
Terre Haute ....... (m) 
Vincennes ........ . 
Wabash (485 W. 

Canal) 

IOWA 
Ames .. ... . .... . .. . 
Boone ...•..... 
l?urlington . . . . . . (,;,) 
Cedar Rapids 
Centerville . . . . . . (m) 
Clarinda . . . . ...... . 
Columbus Junction 
Council Bluffs . . . (m) 
Davenport ........ . 
Denison .......... . 
Des Moines (m) 
Dewitt ... . ........ . 
Estherville (m) 
Ft. Dodge 
Iowa City ........ . (m) 
Milford .•.......... 
Montice-llo ...... . . . 
Muscatine .... . ... . 
Sioux City ..... • ... 
Waterloo • ......... 

KANSAS 
Beloit ...•.... . .... 
Bird City (m) 
Caney ..... . ...... . 
Chanute (Box 514) .. (m) 
Clay Center ...... . (m) 

Nam e of P ort Mana ger 
Gr ee r L ake St. A irpo rt •.•. · • • · · · • • · · · · · · · · 
Galesburg A irpor t .. . . . .. . . ..... . .... • · · · · · · · · · · · · · · · 
Jo li e t M unicipa l A irpo rt .. ... 1-l a n y E . O hlhavc r 
Jo li e t Airpo rt ..... . .... . .. ... . . ..•••• • · · · · · · · · · · · · · · 
K ewa nee A irport .... . .... . .. \ •V . E . Gerbe r 
J7o rd .l\irpo rt . _ .... .... .. . . ... . ............ · · · · · · · · · · 
La Salle-Peru A irpor t .. ......... · · · · · · · · · · · · · · · · 
Lom bard A irpor t ... .. ........•..... · · · · · · · · · · · · · · · 
~·fari on r\ irport . . . . . . . . . . . .............. · · · · · · · · · · 
Moline Air port . . . . . . . . . . Ber na rd Sewerk• u p 
M onm outh A ir po r t . .. . .. . G . C ra ig 
P a l-\.Ya ukee A irport .. .. . . . . • D un ca n H o d ges 
Mt. H a wley A irpor t ..... . ... A lex V arney 
P eo ria A irport .... ... . . . . ... J ohn A . P ull en 
Monroe A irport ......... . . .. L es te r E. \ •Vebe ne r 
Q uincy A irport ..•.•••• • • • · · · .. · · · · · · · · · 
:Mach esney A irpo rt ... . .... F . E . Machesney 
Commer c ial A ir P o rt . . . . . . C r a ig I sabel, _iV!g r. 
Smith Aviation Fi e ld Reginald P a w so n 
St e rlin g Airpo rt .. . .... . .. . . .. . ......•.... · · · · · · · · · · · · 
D e K a-lb County i\irpo rt . . . . ... . ......... - · · · · · · · · · · · · 
Air Activities A ir port . . . . ... J ohn F . Jaeni cke 

Tri-State A irport . . .. . ..... . . Paul D. E yste r 
Cord Airpo rt .. .. . . ...... . ... J o hn H. Springer 
A ri sm an Airport . . . . ...... .. . A . E . A ri sm an 
E van sv ille Airport . . ..... . ... \ •V. R. Geno t 
B ae r F ield . ....... . ........ R. S. B a rte l 
Means Airport .... .. .. .. .... E. W. Campbell 
Fra nkfort Airport ...... . . .....•.•••••••. . .• · · · · · · · · · · 
Gary Airpo rt ..... . .......... . . . •............. · · · · · · · 
Capitol Airport .... . ... .. . . .... . ..•...•....... · · · · · · · · 

Hoosier Airport ...... . .. . . . . Bob Sh a nk. M g r. J 
Indianapolis Airport .. . . .. ... Ma jor C. E. Cox , r. 
Kokomo A irport : . ...... . .... M ike M urph y 
S hambaug h Airport • . . . . . . .... L. I. Aret z 
Crozier Airport ....... . .. ...... . •.•.•......... . ..... · 
M ichigan City A irpo rt .. . . .......•••.•..... • · · · · · · · · · · 
M uncie Airport .. . ..... . ... .. Clyde E. S hockley 
!Zichmond Airport . ......... . Oaud Berry 
South Bend Airport .. ... .... G len vV. Borror 
Dn~sse r Field ........ . . ..... J. J-1. H a x ton 
O 'Neal Field .... • ... .. ..... . ....••••••.•............. 

R e tti g Airport .... . ...... . . . Geo. 0. R ettig 

An1es Airport ...... .. . . . . . . .. ...•••.......... · · · · · · · · 
J?oone Airport .. .. .. . . .. ........ . ..... · · .. · 
Burlington Airport ... . .... . : ;,:_ ·}. H a rtma n 
Cedar Rapids Airport .... . .. ... ..•.......... •. · · · · · · · · 
Cente rville Airport . . . . ..... . V. C. Price 
"Ray Schenck Airport .... . ....... . ............. · · · · · · · 
Pine Brothers Airport ... . ... . ...•.••••••.. • • · · · · · · · · · 
Council Bluffs Airport ..........••••••••..• • • · · · · · · · · 
Cram Field ..... . ........... 0. R. Hansen 
Chamberlin Field ..... .. ..... . .....••••.•..• · · · · · · · · · · 
Des Moines Airport .. .. A. E. Thomas 
Dewitt Airport .............. A. H. Wheeler 
Estherville Airport .......... Dr. G. G. Griffith 
Ft. Dodge Airport ........... E. Ellis Eno 
Iowa City Airport ....... . ... J ack Curtis 
Donaldson Bros. Aviation Field ......••.••.•.. • • • · · · · · • · · 
Monticello Airport ...•. R. L. McCaffree 
Muscatine Airport .......... vVm. Groves 
Rickenbacker Airport .... . ... A . S. Hanford, Jr. 
Waterloo Airport . .•......... A. B. Livingston, Mgr. 

Barker's Airport •....... . . . .. . . . •..•••••..••........• 
Bird City Airport ..........• J olm Kite 
Truskett Airport ..... . . . ...... . ...•....•......•..•..• 
Chanute Airport ....... . .... 0 . E. Dickerhoff 
Clay Center Airport ......... E. T. Starkweather 
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Local ion 
Coffeyville • • • • . . . • . ( m) 
Concordia ...•••.•.. (m) 
DodRe City 
Garden City 
Goodland ••........ (m) 
Great Bend ..•.•... (m) 
Hutchin:;on •..•.... (m) 
Kansas City ...... . 
Larned •.••........ (•n) 
Lawrence ..•..•...• (m) 
Xewton •••.•..•... (m) 
:-<orton •••....•.•.. (m) 
Piltsburg •••......• 
Pratt ••••..••••.... 
Salina ..••...•...•. (m) 
Topeka ..••..••..•• 
\Vichita ..•••......• 
\Vichita •..••....••• 
\\'ichita ••••..••.••• 

KESTUCKY 

Name of Porl .Uanager 
Coffeyville Airport ••••.•••.•. L)·nn Berentz 
Blosser Airport ..•.••••••.•• Chas. H. Blosser 
:McCoy Airport ••...•••••..••....••••••••..•••••. • • • • • 
Garden City Airport ••••••... Charles B. Eggen 
Goodland Airport ..••••..•.• Vernon Dorney 
Great Pend Airport ••••••••.. Bd. of Commissioners 
Hutchinson Airport ..•••••••• Grant :\farkle 
Fairfax Airport ..••.•..•..•• \\". A. Barrett 
Lamed Airport •••••...•••.•. Sec. C. of C. 
Lawrence Airport ....•••••••••..••••••••..••• · • • · • · · · 
Newton Airport •••••••••••.. K. L. Brode 
Norton Airport ••..••••..••.•••.••••••••..••• • • • • • · • • 
Pittsburg Airport ..••••..•... ::1-layor 
Pratt Airport •••••••••••••..• F. F. Swinson 
Salina Airport ..•••••••..•••.••..••••••••..• • • • • • · · • · • 
Topeka Airport ••••••..••.•• Paul \V. Pugh 
Central A\•e. Flying Field ..•. R. \\". Edwards 
Kellogg Airport • • • • · • • • • · · • 
Wichita Airport ::::::::::::: ii." "i . ." • ~i~tio~: Supt. 

~rbin . · · ·• · ....... (m) Corbin Airport •••••.••••...••••• • • • • • • • • · · • • • • • • • • • · · 
uisville • • · · · · · •.. (m) Bowman Field •.•.••••....... Lt. Col. H. \\'. Roge~s. 

Owensboro ••..•.. 
\\'illiamstown .•... : : 

Lot'ISIANA 
.<\ le-xandria . . . (,.) 
Baton Roulle • . (m) 
Bat'!n Rouge •..• ::: 
Eumce ..••......... (m) 
Hammond ..•...••. (m) 
Monroe ...••...... (m) 
~ew Orlean" (P. 0. 

Bx. 783) •• 
~ew Orleans ." ." .' .":: (m) 
New Orlean" ..... . 
New Orleans ..•••• 
Patterson ......•..• 
Shre,·eport ..•...... (m) 

){AINE 
Pangor ..•.. 
Farmington • :::::: : 
\V. Scarboro 
Portland .... :····· · 
Presque Isle · · · • · · 
Rockland <Bx. ·.;so) · · 
Sanford •••.•. - • 
Skowhegan ••• :::::: 
\Vaterville ••....•.• 

::IL\RYLAND 
Baltimore 
lhltimore '(r),;~;l;,ik) 
Baltimore ••........ 
Cumberland • 
Easton .•.••. : : : · · • · 
Hagerstown 
Rockville · · • · · · · · ·········· 

!m) 

1\J ASS,\ CHU SETTS 
Athol ..•..••. 
Beverly ....•. .' ." ." ." .": (m) 
Roston . . . . . . ( ) 
P.oston (North Q~i~~y) "' 
Boston (Norwood) 

Brockton .•.. 
Falmouth ... .' · · · (Ill) 
Framingham · · · · · 
Gardner ... ::::···· 
Haverhill ........••. 
Hyannis ••..•.• 
Lowell ••..••••• 

Supt. 
Sheehan Field ••....•.•••.••.••••••• • • • • • · • • • • · · • • • · • 
\\'illiamstown Airport •••••.......•••••• • • .. • • • • • • • • · · · 

Alexandria Airport •...••••.. R. \\". Bringhunt 
Baton Rouge Airport ••...... Ed. \V. Kleinpeter 
Ronaldson Airport ................. • • • .. • · · • • • • · · • · · · • 
Legion Airport .................. • • • • • • • • · · • • • • • · .. · · · 
Port Hammond Airport ...... N. S. C!wlletle 
Selman Field ..••..•..•....• C. E. \\·oolman 

::lfenafee Airport •.••.•....•• \V. J. Fry 
New Orleans Airport ••.....• l.eo .• \. Hero, Jr. 
Shushan Airport •.•••...•... E. E. Elam 
\Veddeii-\Villiams Airport ...•••..••••••••.. • • • • · • · • · · · 
Patter;on Airport • • • • • • · • · • · 
Shreveport Airport • :::::::::: R.:. c." ·u;;;y .. 

Godfrey Field .•..•••...•.... E .. Godfrey 
Farmington Airport • · • · • · · · • 
Portland Airport ••. ::::::: :: f::. 'c.". n~."~;;.. . 
Stroudwater Field ••......... Portland Flying Serv1ce 
Presque Isle Airport ••..•... >'f. S. \V. Dingwall 
Curtiss-\Vright Airport . . . . \\'. H. \Vincapaw 
Sanford Airport ....•.•....... ""infield Young & Co. 
\Vhittemore Field .•.••......•...••••••••..•• • • · · • · · · · 
\Vaten·ille Airport ....•..........••••••• • .. • • • • • • • · · · • 

'Martin Airport ..•••........ The Glenn L. Martin Co. 
Logan Field •.....••........ L. :\L Rawlins, Jr. 
Curtiss-\Vright Airport .•..•.. \V. D. Tipton, 1\lgr. 
Cumberland Airport .•...........••••••••..•• • • • • · • · · · 
Tred Avon Airport •......... i\1. L. Hathaway 
Hagerstown Airport •..•..... R. A. Henson 
Congressional Airport •...........••••••••..•• • • · · · • · · · 

Orange & Athol Airport .........••••..••..•••• • · · • · · · 
Beverly Airport ••..••..........•••••• • • • .. • • • • • • • · · · · 
Boston Airport ••.•••........ Albert L. Edson 
Dennison Airport ....•...•... H. E. :\lartin 
Boston Metropolitan Airport, J olm G. Rizzo 

Inc. . .•..•••••........••.. 
Brockton Airport •.••..•..•.•....•••••..•..•• • • · · · · · · · 
Falmouth Airport ....•..........••••••••.. • • • • · · • · · · • 
Framingham Airport ...•.... R. C. Codman 
Gardner Airport ................••••••.•.. · • · • · • · · · · • 
Haverhill Airport ..•............••• • • • · • . · • • • • • • • • • · • 
Hyannts Airport ..••....•... Alton E. Sherman 
Lowell Airport ••••••••••..•.•..• • ••• • • • • · · • • • • • • • • • • • 



AIRCRAFT \EAR BOOK 

Location 

Natick .. .. ... .. . 
Northampt on 
Pittsfield · .. .... . . . . . 
Revere 
Sprin gfiel d 
Taunton 
vVest fie ld-I-Iolyo ke (m) 

j\ [rCJriGAN 
.Alma 
Ann Arbor (m) 
Baldwin (m) 
Battle Creek .. .. . . . (m) 
Bay City .. . ... . ... (m) 
Ca ro (m) 
C r ys tal F all s (m) 
Detroit (De:nborn) 
Detroit ( 400 Cit y 

Hall ) (m) 
Dctr·oit (3800 Barium 

Tower) .. ..... .. . 
Ewen 
F lint .. . .....•.. . . . 
Grand Rapids 
H a rbor Springs 
Hartford 
Houghton .. . . .. . .. . 

(111) 

Howell (m) 
Ironwood . . . . . . . . . (m) 
Jackson . . . . . . . . . (m) 
Kalamazoo ... . . .... (m) 
Lan sing . :. . . . (m) 
Man istique ...... .. . (m) 
M arysville .. . . ..... (m) 
Menominee (m) 
Mid lan d .... .... ... (m) 
:Muskegon ... .. .... (m) 
0 \VOSSO ....• . . • • . o o 

P lymouth . .. .. . . . . . 
Pontiac · .. ... . (m) 
Saginaw (m) 
Sault Ste M arie ..... (m) 
Traverse Ci ty .. ... . (m) 
\"'ayne . 
Ypsi lan ti ·c·Ii: ·R: '4) ·: 

M rNNESOTA 
Coleraine 
Duluth ....... . .. . 
Fergus Fall s .. . .. . . 
Hibbing 
J ack son . .. .. . · .. . 
Man kato .. . . .. . . . 
M inn ea poli s 
Roch ester . . .. . ... . 
St. Pau l ..... . . . .. . 
\ l irginia 
Walker 

M rssrssrPPI 
Brookhaven 
Clarksdale ...... .. . 
Corinth 
Greenwood 
Greenville . . , . .. . . . 
Gulfport ... . .. . ... . 
H a ttiesburg 
Jackson . .. . . . . ... . . 
Laurel . ....... . 
Meridian 

MrssouRr 
Bucklin ... .. . . . . .. . 
Carthage 
Columbia . . .... . .. . 

· · Jefferson City . . ..... . 

( m) 
(m) 

(m) 
(m) 

("') 

(m) 
("') 

(m) 
(m) 

("') 
(m) 
(m) 
(m) 
(m) 
(111) 
(m) 

(m) 

/\Tame of Port 1\ !au a;:c r 

N:~ t.i ck · vVell cslcy 1\i rpo r t . .. E. Fle tcher Jn;:: ::tl s 
LaFleur Airpo r t ..... . .. .... . ... . . ....... . . .... . . . . . . . 
P itt s fi eld Air port . . . . . . . . . . . . ..... . . ... .. ... ..... .. . 
M ull e r· Field . . .. ... . . \I Zew ink 
S prin gfield A irport . . .. Edrnund Fi scher 
K in g F ield . . . ........ . . . ... . .... ... . . ... . . . . · · · · · · · · · 
Ba rnes irport ..... . . .... ... C hos. ' Conn o r 

S ha r rar A irpor t . . . . . . . . ... . . ... . . . .. . . . . .. ..... . · 
Ann A rbor .A ir port .. . . . .. . . . n. E. Ri cha rdson 
Hu lbertcrest A irpor t . . . . . .. . H . \ IJ . Da vis . M;::r. 
Ke llogg Airport ...... .. .. ... Ra ndolph Ru ssell 
Ta mes Cleme nt s A irport . .... . H enr y Dora 
·c aro Airport ... .. . .. ..... . . Glenn \ IJ . Owen 
Cr ysta l F all s J\irport .. . . ... . . T. H . Sandcr·s 
Ford A irport .. .. . ...... .... H . L. Ru ssell 

Detroit City .A ir port . .. . . . . R. \V. S noke 

Vvay ne Cqunt y 1\i rpor t . . .... T .. C. Smith 
E we n 1\irport ... . :\ . i\L Anderson 

g~-~;,0,\' R'~~r,\~·t 1\·i~ r~;t ·:: · ·::: ·i· i,~ ;,~ ;; · \~r~i ~t; · · · · · · · · · · · 
Emmet Coun t y A irpo r·t .. .. . . Norm:~n vV. \:Veil s 
L each Aero Service F ie ld . ... Ron " l rl T.cach 
J ~ l e Roya le Sands A irport . . . . .. . ..... .. •.. .. ... . · · . . · 
H owell 1\ ir por·t • • . . . ... · . · · .. · 
Goge bic County Airport . .. ... (;~~ : K~,:~n sk i . 
Reynolds Fie lds .. Ross Beckn er 
Li n dbe r gh F ielrl ..... . .. . .... C. T. T olpo 
Capitol C ity Airport . ........ Charles Dav is 
Schoolcra ft County A irpo r t . . ....•••..... .. .. .. . .. ·. · · 
Ma r ysv ill e Air·po rt .. . . .. . .. ... R. Stu ar t \ IJecks 
Menominee County ·A irport .. M . B. J ensen 
Midlan d A irpo r t . . .. Merle Newk irk 
Muskegon County A irport .. ... .. ....•••... . ...... . . · ·-
Owosso Airport .. .............. .. ........ . . . .. . · · · . · · 
Tri angle Fl ying Ser vice Fi eld . ....•••••... ... . . ... · · · · · 
Pont iac Airport . . ........... Neil C. Brackstone 
Sagina w M unicipal A irport .. \1\'a l ter J . Car r 
Sault Ste. Ma rie Airport . H . A. S he rman 
Tra verse City A irport . . . . non Cloth ie r 
D etr·oit Wa yn e Ind. Airport . .. E. }. S mith 
Ypsi lant i Airpo rt .......... .. M . E. Oliph ant, Mgr. 

Coleraine Ai rport . ......... . C. M. Mu r ph y 
vVilliamson-Tohn son A irport . . Hany T . Pet-e rson 
Fergu s Fal ls Airport .. Gu sta v 0. Imm 
Hibbi n g A irport .. . ... .......... . ...... . · . · · 
J ackson / \irport .. ....... .. .. . .. . .... 0. 0 0 •• 0 ••• •• • • ••• 

Mankato Airport . .... . ...... L. .T. Sohle r . 
Mi nn eapoli s Munic ipal Ai rport. L. D. H ammond. Dtr. 
Rochester Airport ..... G. T. Trenhol m 
Holm an Municipal Airport ... F . .T . Ge ng, Maste r 
Virginia A irport ..... Clin ton H. Sigel 
Walker Airport ........ . . Ernie Beard 

Prookhaven Airport .. .. . .... J. R. Ulmer 
Clarksdale Airport ... . ....... H. B. M itchell 
Corinth Airport ...... . . .. ..... . .... ·. · · · . . · · · · · · · · · · · 
Green wood A irport . . . ....... L . D. Pepper, Jr. 
Greenville Airport . .. .. T. White 
Gulfport Airport . . ... vV. R. Hostetter 
Hattiesburg A irport ....................•... · · · · · · · · · · 
J ackson Airport .. ... . ..... . .. . . .. .......... . · · · · · · · · · · 
Laurel Airport ..... . ..... . . . . .. .•••.• • • .. .. · · · · · • • · · · 
Me-ridian Airport . . . . . . . . . . . . . . . . • . . . . . . . . . . · · · · · · · · · 

Vanosdel Field . . . ... .... . •••. ... . .. ........ · · · 
Carrothers Airport . . . . . . . . . • ••.•••••.••.. .•••....... · 
Allton Airpor·t . . . . . . . . . . . • . . . . . . . . . ....... . . 
Jefferson City Airport ...... \/;~tor E. R~i-thel 



AERONAUTIC\L DIRECTORY 4ii 

Location 
Kan;as Cit~· ....•.•. ( m) 
Kan~as Cit~· 
lllar~hall .....•..... 
~prinltficlrl ...•••... ( m) 
~t. Jo>cph ..••..... (m) 
St. Louis (l~obcrtson) (m) 

Name of Port 1lfanagc-r 
Kansas City Airport ••...•.• Roy C. Farrell 
Old Richards Field ..•.•.........••••••.•...•......... 
Xicholas-Reazley Field ....... R. R. Xicholas 
Sprinltfield Airport ..•....... Carl :\!cClure 
Rosecrans Field ...•.....•..• H. C. Brasfi...Jd 
Lambert-St. Louis ,\irport ... :\lilton n. l.irton 

:\fo-:TA:<A 
P.el!'(radc (m) Belgrade Airport ..••••.••••• E. .\. Stiefel. C. A. 

Tlillings ........•..• (m) 
Rutte ..••...•...... (m) 
Oillon .••••...••••• 
Gla<;f:!OW .••••••... , (m) 
Great Falls .•....•• ( m) 
Ha,•re ............. (m) 
Hclena ••....•.•••• (m) 
Kalispell •..•.....•. (m) 
\files City ...•..... (m) 
\lissoula •.......... (m) 
Stev~nsvillc ( m) 
Terry .........•... (rn) 

);EltR.\SKA 
,\lliancc •.........• (m) 
Columbus . . . • . .•.• 
Grand hland (m) 
1T oldrc~tc ( m) 
Lincoln 
l.i ncoln ·: : : : : : : .. : : ( m) 
Lincoln •.•..••..... 
~!cCook (m) 
Norfolk ••....•..... 
!'>orth Platte •...... (m) 
Omaha . . . . . . • • . . . fm) 
Scottsbluff (m) 

:-:n·AnA 
Caliente ........... (m) 
Elko ........•..... (m) 
T.as Vegas .••••.... 
Reno .....•........ (m) 
Reno •.......•.. 

:-:Ew HAMPSHIRE 
Claremont (m) 
Concord •.......... (m) 
Keene ....... . 
\lanchcster (m) 
!">" ewport . . . . . . . . . . . ( m) 
Portsmouth ........ (m) 
Twin Mountain 

NEW JERSEY 
.-\tlantic City •..... (m) 
Caldwell ...•......•• 
Camden ..•......... 
Cape May ......... (m) 
Hasbrouck Heights . 
Newark ............ (m) 
Kew Rrunswick ... . 
Paterson •.•.....•.. 
Red Bank ••....... 
Trenton ..•.•...... (m) 

NEw MEXICO 
Albuquerque 
Albuquerque 
Farmington ........ (m) 
Las Vegas ••......• 
Roswell . . . . . . . . . . (m) 
Santa Fe ......... . 
Silver City (m) 
Socorro ..... (m) 

Comm. 
Rillings Airport ••..••....... nick Logan 
Ruttc Airport ••.•••••..•.... J. K. Heslet 
Dillon Airport ..••••........ Fred \Yoodside 
\.las!(OW Airport ..••.....•.. H. K. X ear 
C.reat Falls Airport .........••••••••••••..•••••...... 
Hane Airport ..•••......... E. Sandquist 
Helena Airport .......•...•. Fred R. Sheriff. Chrm. 
Kalispell .\viation Park .•••• C. E. Trekell, Clerk 
l\file~ City Airport ••....•..• ,\irport Commission 
\!i;soula .\irport ....•.....•.•...•••••.••..•••........ 
Stevensville Airport •.......• Lester .'\. :\!eisner 
Terry Airport •...•.•......•. F. L. Patterson 

Alliance Airport ...•..••.........••..•••...•.•........ 
Columbus Airport ..•............•.••••••..••......... 
\.rand Island Airport ........ Stover Ocats, l\lgr. 
Holtiregc Airport ...........•...••••••••..••••....... 
Arrow !\ irport ....•........•.•..•••.••••..•••••...•.. 
T.in<lbcr~:h Field ....•....•.. D. L. Erickson, C. E. 
Pnion Airport .•............ Harry n. Sidles 
f11amher of Commerce Airport. ••••••••••.•..•.•........ 
X or folk Airport ...........••....•••.......••......... 
Xorth Platte Airport ....••.. C. ll. Sluder 
Omaha Airport .•.•......... . ]3~' Oudley, Mgr. 
Schafer Field ••••.....•....•....••••••.•..••......... 

American Le!':ion Airport .... \\'illanl \\'. Smith 
Kerldie Field ....••.....•... Wm. II. Wunderlich 
!.as Vegas Airport ..•........ Tavlor & Bible 
nianchfield Airport •....•... Rohert E. Overman 
Hubbard Field •..•.•..•....•....•••.......••......... 

Claremont Airport .......... Claremont Aero. ScrvicC' 
Concord Airport ............ C. J. Marston 
Keene Airport ......•....... Edw. C. Sweeney 
\lanchestcr Airport •..............••.••....•..•...... · 
.\!bert N. Parlin Field ...... Edwin Acker 
Portsmouth Airport .......... .1 ohn H. \\'ever 
Twin ~fountain Airport ...... Wiley A pte 

Atlantic City Airport .•...... H. Tl. Baldwin, Supt. 
CUI·tiss-\Vright Airport ...... Frank LeMan 
Central Airport ....•......•. T. \V. 'Markeim 
Cape May Airport ........•. · ......••.. · .•..••......... 
Teterhoro Airport •........... L. F. 1\litteh 
~ewark \fetropolitan Airport. R. Al<lworth 
llarlley Airport ....•......•• Thos. \V. Robertson 
\lnrehio Field ........•..•..........•..•...••....•... · 
ned Bank Airport ........... J. F. Casey, Pres. 
~!ercer Airport •••..•.....•. \villiam S. Borden. Dir. 

Albuquerque Airport •....... n. E. Dalby 
T. & W. A. Airport ......... Fred B. McLeod 
Farmington Airport •............••••••••..••..•...... 
Las Vegas Airport .......••. H. B. Taylor 
Roswell Airport ...........•. T. C. Barrett 
Santa Fe Airport .....•....•. · ••.. , •••••••..••.••...... 
Whitehill Airport ........... F. J. Vesely 
Socorro Airport ........... :. '\V. E; '\Vest, Sec. S. ll. 

·M. C: 



AIRCRAFT YEAR BOOK 

Location 
NEW YORK 

Albany ••..••.••••• (m) 
Armonk •.....•...• 
Binghamton 
Binghamton 
Buffalo •.•........• 
Buffalo ••.•••...... (m) 
Cortland ..•........ (m) 
Dansville .......... (m) 
Endicott •.•••.•...• 
Farmingdale 
Flushing ..•••.•.•.. 
Glens Falls ..•...••. (m) 
Gloversville ••...... 
Hammondsport 
Hemlock ••••••.•••• 
Islip •••••••.•••.... 
Ithaca ...••........ (m) 
Jamestown ••...•... 
LeRoy .••••••...... 
Massapequa ( m) 
:IIi neola ••......... 
Montgomery ••....• 
New York City (m) 
New York City 

(Greenridgc) 
New York City 
(Jackson Heights) .. 
Niagara Falls ...... (m) 
Norwich •..••••.... 
Oneonta .......... . 
Pittsford ...•.•.••.. 
Poughkeepsie 
Rochester . . . . . . . . . . ( m) 
Saratoga Springs ... 
Schenectady 
Syracuse .......... . 
Syracuse ........... (m) 
Utica .............. (m) 
Valley Stream 
Watertown .••...... (m) 
Wellsville ...... , ... (m) 
Westport ••..•..... (m) 

NoRTH CAROLINA 

Asheville •......••. (m) 

Charlotte (Box 735). 
Fayetteville 
Greensboro . . . (m) 
Hickory ......•..••• 
High Point 

Kinston ........... (m) 
Marion ............ (m) 
New Eern •......•• (m) 
N. Wilkesboro ..... 
Pinehurst •.•.....•. ( 111) 
Raleigh •.••........ 
Rockingham ....... . 
Rocky Mount 
Salisbury • . • . • • . . . . ( 111) 
Wilmington 

NORTH DAKOTA 

Bismarck • . . . . . . . . . ( m) 
Devils Lake (m) 
Dickinson ••........ ( m) 
Fargo ............. (m) 
Grand Forks (m) 
Hettinger •......... ( m) 
Jamestown .•.......... ( m) 
Lakota ••.•.•..••..•• 

. Minot ••••••.•.••.. (m) 
Pembina •••••••••.• (m) 

Name of Port 11/at:ager 

Albany Airport ....•.......• J. F. Fitzgerald, Jr. 
\Vest chester Airport ....... J. Edwin Jones 
Binghamton Airport ......... C. A. Rowe 
Bennett Field ...•........... C. \V. \\" oodworth 
Becker Airport ••••......... E. J. Becker 
Buffalo Airport ............. X. E. Duffy 
Cortland County Airport ..... E. A. Link, Jr. 
Dansville Airport .....•...•• L. E. Pickard 
Endicott Airport •........... Alfred MacLatchic 
American Airport •...•..........•••.••••..•••...•.... 
F!ushing·New York Airport .. \V. \\', Lewis 
Floyd Bennett Field •.•..........•..••••...•••......•. 
G!o,·ersvillc Airport ..•...... Guy \V. \Vilmot 
1\lercury Field ••..••••...... ll. C. ::llummert 
Hemlock Airport ••....•...• llr. Harold Kott 
Islip Airport ••...•.•••...... :\. I. Theis 
Ithaca Airport ••...•........ II. :1!. P..ters 
Tatnesto\vn 1-\irport ..............••••••.•..•.......... 
Donald \Voodward Airport ... Capt. !{ussell Holderman 
Fitzmaurice Field ..• , ....... Daniel Hogan 
,R.o!'sevclt Fi.eld .... : ........ George \V. Orr 
I n·Statcs Airways Airport •.....••....•...•••.......• 
Floyd Bennett Field, B'klyn .. J. N. Kelly 

Donovan Hughes Airport .... George Scharf 

Glenn Curtiss Airport •••...• Peyton Gihson 
Niagara Falls Airport ....... P. X. Pattison 
Norwich Airport ..••........ Harold J. Bowen 
Keys Field .•...••.....• ; ... Charles A. Georgia 
Brizee Aviation Field •....... R. G. Hottman 
Poughkeepsie Airport .. , . , ... John ::\[. i\lillcr 
Rochester Airport .....••.... Howard M. Shafer 
Saratoga Springs Airport , ....•..••••••••..•••.•...... 
Schenectady Airport ........ _I. H. :\lrutz 
Empire Airport ...•............ , .•••..••...••......... 
Syracuse Airport •........... H. L. Kincaid 
Utica Airport .•.•.••....... Reginald J. Heath 
Curtiss-Wright Airport .. P.ruce Johnson 
\Vatertown Airport . . . . . . . . F. H. Taylor 
V.'ellsville Aviation Club Ficl•l. ....••••...•..••••....... 
Westport Airport ..••.••••.. H. P. Smith 

Asheville·Hendersonville Air· 
port ..........................•••.......••........• 

Charlotte Airport .•.......... J. R. Farrow 
Fayetteville Airport .............•••........•......... 
Lindley Field ............... llenry \V. Rafus 
Longview Field ...........•. B. F. Seagle, Jr. 
Chas. Kenner Flying Service 

Airport ............•..•.•........................ · . 
Kinston Airport . . . . . . . . . . . . . . ................•..... 
Francis :\[arion Field ...•.... \V. F. Shiflett 
New Bern Airport ....•.......••.....•••......••..... 
N. VVilkesboro Airport ...... C. S. Coffey 
Knollwood Airport .......... T.loy<l 0. Yost 
Curtiss-\Vright Airport ...... Elmer A. J\Iyers 
Fox's Rockin~ham Airport ... V. Ratliff 
Eagle Airport •..••..•.•..••• }. D. Winstead, Owner 
Salisbury Airport ••••.•.•.....•.....•.••...... • · • • · · · 
Wilmington Airport •.•.•..•...•.....•......... • • · · · · · 

Tiismarck Airport •...•.•.•.. :VL H. Atkinson, G. M. 
Devils Lake Airport ....................... · · · · • · · · · · · 
Dickinson Municipal Airport . . ............... • • • · · · · 
Hector Field ........•....... Titus Richards 
Grand Forks Airport ........ E. L. Lit11n, Act. 1\rgr. 
Hettinger Airport , .......... Dr. \V. D. Odou 
Jamestown Airport ...... , •.. C. A. Henderson, Sec. 
Lakota Airport ....••••••...• A. E. Thompson 
Port 0 Minot ..•••.••••••••• C. 0. Shupe 
Ft. Pembina Airport ..•...•• Mun. Airport Comm. 



l 
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Location 
Towner ....••..•••• 
\"alley City ••••••.. (m) 
\\'illiston •••.•..•••• (m) 

Onto 
Akron ......•...... (m) 
Alliance •....•••... 
A>hland ..•..•...•• 
Ashtabula .••••..... (m) 
Buc,·rus ••.......•. (m) 
Canion ...•••...••• 
Cincinnati .••.•••.• (m) 
Cincinnati 
Cleveland :::::::::: (m) 
Clevel::md ..•....••• 

Columbus ..••.•••.. (m) 

Coshocton •...••.... 
Dayton ..•.....•.•• (m) 
Dayton ••••••....•. 
Edison ..•••••....•• 
Findlay ••.••••....• 
Gallipolis •....•...• (m) 

Hamilton ....•...•• 
Lancaster •••••..... (m) 
Madison •••..•.•.•• 
Marietta ••.•••••... (m) 
1\I:.rion •..••.•.•..• (m) 
~liddletown 
~Iontpt!lier •.....•.. 
S::mduskv .••....... 
Springfield ......... (m) 
Toledo (Box 167) .• 
\\'illoughby ......•.. 
Willoughby 
Youngstown 
Youngstown .•.... (m) 
Yorkville (Belmont Co.) 

0KLAH01[A 
Ada ••...••••••.•.. 
Bartlesville ....••••. 
Blackwell ......••.. (m) 
Bristow ..•.....•... 
Chickasha ......... (m) 
Oaremore .....•••.. (tn) 
Duncan ••.....••..• (m) 
Durant ..•......... (m) 
Elk City ........•• (m) 
EI Reno •.•.....••• (m) 
Enid ..•.•..•.•.... (m) 
Mangum •.......... (m) 
McAlester •....•.... 
~liami .•........•.. ( "') 
l\Iuskogee .......... (m) 
Oklahoma City .... . 
Oklahoma Citv (m) 
Pauls Valley · 
Ponca City ( m) 
Stillwater ••••..•.•. (m) 
Tulsa ..••....•...•• 
Tulsa (Box 3156) •. (m) 
\Vaynoka .....••.•. 
\\'ooclward ..•...... (m) 

OREf:ON 
Albany ••.......•.. (m) 
A,h\and ........... ( 111) 
Eaker ..•.•........ (m) 
Tieaverton ..•.....•. 
Bend ....••....•••• 
Corvallis ••••••••••• 
The Dalles •..•••••• 

Name of Port Jianoger 
Take's Airport •..•......••.•• T. J. Bertram 
\'alley City Airport ......••. C. E. Clarke 
Williston .\irport ••.••••..... E. ~I. Canfield 

Akron Airport ••••••.•.....• n. E. Fulton 
Alliance Airport ••.......•• · .•...•••.••••........••••.. 
Ashland Airport ....•••.••..•....••..••.•......•••..•. 
Ashtabula Airport •...•.....•.....•...•••......••••••. 
Port Bucyrus • . • • . • . ..•..•• :\1. H. Foltz · 
:\lcKinley Airport • • • . • . • • . . . • ..•...•.•......•.••••. 
Lunken Airport •.••.•......• Albert B. Wunder, Supt. 
\\' atson Airport •••••...•....•.••••••••••......•••..•. 
CJe,·eland Airport ...••...... J olm Berry 
Great Lakes Aircraft Corp. 

Fld. . .••.•••...•.••.••••....••••..••.•.......•••... 
Port Columbus ••.••.•.•....• Maj. \Vm. F. Centner, 

Supt. 
Coshocton Airport ..••••••.•• Russell C Jacobs 
Dayton ~Iunieipal Airport .•.. E. A. Johnson 
Ea~t Dayton Airport •...••.••..•••..••.•.......••••••. 
Ireland Airport 
Rummell Airport··::::::::::: ii;r·r·y· • ii." · R·~,;,;,;~li • • • · • · 
Twin City Airport •.••.•..••. Stanley B. Huntington, 

Mgr. 
Hamilton Airport ••.•.•..... Joseph Hogan 
Lancaster ,\irport .....•.......•••••••••••.....•..•••. 
l\Iadison·on-the·Lake Airport ....••••••••••......•.•.... 
Ohio Valley Airport ..•••... Chris l\Iatthews 
~I arion Airport ....••.....••..••••••••••......•••.... 
~liddletown Airport .•••••... Geo. J. Wedekind 
~fontpelier Airport ••.......•..•••.••.•••.........••.. 
Parker Field .•••...••....••..•.•...••••......•••.•.. 
Springfield ~fun. Airport ..•. W. B. Little 
Transcontinental Airport • . . ('. J. Fenton 
Lake County Airport .••..... llarn R. Playford 
Euclid Ave. Airport ......... \\". \\'. Francis 
Bernard Airport •.•...•...•.••.•••••••.••......••••... 
Young,town Airport ..•...... C. S. Hanson 
Scott Field ..•.••.•••...•.....••••••••••......••••••. 

Ada Airport •.•••..•.••...... Lt. Paul I-Iinds 
Phillips Aviation Field •..•.. Wm. Parker 
Plackwell Airport ..••.•..... C. A. Bradfield 
Dristow Airport ..•.•....•.•. G. C. Kittelscn 
C11ickasha Airport •...•..•... Paul Rider 
\Viii Rogers Airport ...........•••.••••••............. 
Halliburton Field ........•.. J. H. Bender, C. 'C\L 
Eaker Airport •..•....•........•••••.••••......•...... 
Elk City .\irport ..••.•...... Walter D. :\lank 
Heno Airport ...••.......... H. M. \V oods, C. A. C. 
\Voodring Field •..•......... Capt. Hu~h Askew 
Ponder Field ....•........... Ray Shiffett 
Claud Eures Airport ..........•..••.••••......•..•... 
'Miami Airport ...•.......... H. G. Freehauf 
Tlatbox Field ....••.......•. L. L. Rupert 
Curtiss-\Vright Airport ..............••............... 
Oklahoma City Airport ...... \\'illiam E. Fletcher 
Pauls Valley Airport ........ Earl \Vitten 
Ponca City Airport .......... T. D. Harris 
Stillwater Airport .....•.... L. M. McGoodwin 
:\!clntyre Airport ••......... 11 .• \. 'Mcintyre 
Tulsa Airport •.............. C. \V. Short, Jr. 
\Vaynoka Airport ..........••.........•........•...... 
\Voodward Airport ••......••...••••.•.........•...... 

Albany Airport ....•........ F. E. Bloom 
Ashland Airport .......•.......•••••.•.••......•...... 
American Legion Airport ....••...••.......•...... 
\\'atts Airport .............. R. .T. Danis 
Bend Airport .•••.........•. C. l~. Reiter 
Lyndon Airport •..•.•.••..•• P. \V. Lyndon 
The Dalles .................. Dr. A. B. Stone 



AIRCRAFT YEAR HOOK 

Location 
Eastside ..••.••..•. ( 111) 
Eugene (llox 3:?8) •• (m) 
Grants Pass ....... ( 111) 
Lakeview . . . . • . . .. Cm) 
Medford (nox 1016) (m) 
North Bcrul ..•...•. (m) 
Pendleton ..•••...•. ( 111) 
Portland •......••.. (m) 
Roseburg ..••.•.... (m) 
Salem •..•••.••..•• (m) 
Springfield .•••...•• (m) 

PENNSYLVANIA 

Allentown ••..•...•• 
Altoona-Tyrone 
Berwick •••..•.•••• 
Bethlehem ••......•• 
Bradford •••....••.. 
Coatesville •..••..•• 
Dubois ..••••..•..• (m) 
Easton .••••••••..•• 
Ebensburg ...••..•• 
Eric ..••..•....•••• 
Fairview .......... . 
Gettysburg ..••.•••• 
Harrisburg •.•••..•• 
Harrisburg •.•.•..•• 
Indiana ..•••••••.•• 
Johnsonburg •....•. (m) 
Jones Mills ••..•••• 
Johnstown .••.•..•• (m) 
Kylertown ••...••.. 
Lancaster ••••••.••• 
Latrobe ••.•.....•.. 
Leechburg .••••..•• 
Lehighton ••..•.•••• 
l\1 earlville ••..••..•• 
New Castle •••••.•• 
Nicholson ••••..••.. 
Norristown .••••••.. 
Philadelphia ....•.• (m) 
Pittsburgh (Dravos· 

burg) .•..••..•... 
Pittsburgh •••....•• (m) 

Pittsburgh •....••.. 
Scranton •••....•.•• 
Somerset ••••••.•.. 
Sunbury .......•.•• (m) 
Towanda .........•. (m) 
\Vaynesboro 
\Vilkes-Earre 

\Villiamsport •..•••• 
Williow Grove (Phila.) 
York •••.••••..•••• 

RuonE IsLAND 

Newport ..•••••••.. 
Pawtucket •••.•.••• 
Providence ••.••••.. 
\Voonsocket 

SouTH CAROLINA 

Anderson ..•.•..•.. (m) 
Camden •.•••..•••.. (m) 
Charleston .•....... (m) 
Columbia •.••.•••.. (m) 
Florence ....•..•••• ( m) 
Greenville •......•• (m) 
Myrtle Beach 
Rock Hill 
Spartanburg··.".":."."."." (m) 

Name of Port .\fmrugcr 
Coos Ray Airport ..•.•.•..••..••••••••••......•.. · ... 
Eugene Airport ..•.•..••..•. 11. II. Hobi 
Josephine County Airport ..•• Jo,cphinc County A. C. 
Lakeview Air·port ••..•...•.• Harry Ballard 
:\ledforrl Airport ..••.•...•.. T. A. Culbert~on, Jr. 
North Rend Airport •.•••.... Frank L. Black 
Pcnrllcton Airport •..•.•••... City of Pendleton 
Portland Airport ..••••••...• James H. Polhemus 
Rosebur·g Airport •••••••••... ,\. f. ficddes 
Salem Airport ..•••.••...••.. !.<"<" Eyerly 
Springficlcl Airport ••..•.•••...•••••.••••...... •• • · •. 

Allentown Airport ••..•.•••.• J. S. Christm:m 
Stultz Field ••..•••••••..•. · .. • · • • • · • • · • · · · · · · • · · • · · · 
Berwick Airport .....•••••••..•• • •• • • • · • · · · · · · • • · · • · 
llcthlchem Airport ..•••.••... Stanley \V. Kcck 
Harri Emcrv Airport ....•••• John J. :\loorc 
Coatesville Airport •..••...•. Philip Harman, Jr. 
Dubois Airport .•..•••.••... R. 0. Howard 
Easton Airport •••••.•.••..•• Chas. A. Ecnckcrt 
Keystone Airport ..•••.•••..•..•• • • •.• • · · . · · . · · • • • · • • 
Port Erie Airport .•..•..•.•... • • • • • • • • • • · · · · · · • • · · · · · 
Eric County Airport ..••••••• :-\. 1~. ~!cl."rar 
C~ettyshurg Airport .....•••.. ~I. S. J,Jcrnfcltcr 
Harrishurg Airport ••••.••••.•.•• • • •. • • • • · · · · · · · · · • · · · 
Susquehanna Airport •.••••.. _I. 1'. \Val mer 
Hamilton Field • • • . • . •••••....•• • • · · · • • • · · · · · · • · · · · · · 
Johnsonburg Legion Airport •...••••..••••.... · · · · · · · · · 
Pike Run Airport ••.•••••..... • • • • • · • • • • · · · · · · · · • · · · 
Johnstown Airport ..••..•.••. J. II. Ritter 
Ames Airport ..•.••••. ; ...... •. • • • · • • • • · · · · · · • · • • • • · 
L:rneastcr Airport ••••..•. · .....•. · · · · • • • • · · · · · · · • • • • · 
.T. D. Hill Airport ••..••••••.... · • · · • • • · · · · · · · • · • • • • · 
Leechburg Airport ....•••.••..•. • • ·. • • • • · · · · · · • • • • · • · 
Lehighton Airport •••••.••.•..•• • • •. • • • • · · · · · · • • · • · · 
Port Meadville Airport ....•• 1{. 1'. Boynton 
H.-a<! ford Airport ..•.••...•... •. • • • • • · • • · · · · · · · · • • • · · 
Mount View Airport •..•...... • • • • • • • • • • · · · · · · · · · · · · · 
Pat co Field .•.•.•..•........•• • • • • • • • • • • · · · · · · • • · · · · 
Philadelphia Airport ..•...••. LeRoy Hauser 

Curtiss-Bettis Airport •.•.•.• \V. C. 1\lcConncll, J•·· 
Pittsburgh-Allegheny County 

Airport ....••••..••..•.•.. TT. R. Bazlcy 
Pittsburgh-Rutler Airport •... _I. T. Rinker 
Scranton Airport ..••.••....... • • • • · · · · · · · · · · · · · · · · • · 
Rhoads Field •••..••••.••..• · · • · · • · · · · · · · · · · · · · · · · · · 
City of Sunbury Airport .•••... • • • • · · · • · · · · · · · 
Towanda Legion Airport •...... · • • · · · · · · · · · · · · 
\Vaynesbom Airport ..•........ • • • • • • · • · • · · · · · · · · • · • • · 
\Vilkcs-Barrc Wyoming Val· 

ley Airport .••...•...••••• Gco. S. Eckman 
Williamsport Airport .•...... T. I-I. Kinkade . 
Pitcairn Field ...•.•..•...... Geo. E. CI!:unbltss 
York Airport •••..•...•..... Lester J. Srpc 

Newport Airport .........•.. Guerdon Brock~o 
Wha! Cheer Airport •.••..•.• Joshua Crane, Jr. 
Provrclcncc Airport ••.••..... \V. 1\f. Fletcher 
Woonsocket Airport ...•.•.....••••••••••. ·. · · · • · · · • • · 

wderson Airport ..•.•.•••..••••••••••.••..•••••••••• 
oodward Aviation Field .••.•••••••••.•.•. • • • • • · · · • • • 

~hlrles!on ~irport •••...••..•••.•••••.•...•• · •• • · • • • • 
FJ umbta ~•rport •••.•..••••••••••••.••••••.•.••.. , .• G oren<:e Atrport ••...•..••.• D. L. Husband 
.reenvtlle Airport .....••...•••••••••.•••••••.•..•. • · · 

Myrtle Beach Airport ....•.•••••••••••••••.•.••.••. · · · 
Roddey Airport •.....•...•••••••••••.•••••••.••.....• 
Spartanburg Airport •.••••••• j. E. Simkins 



AEROX.\CTICAL DIRECTORY 

Location 
SouTH DAKOT., 

Aberdeen .......... (m) 
Belle Fourche ..... . 
ummon •.••....... (m) 
:\lobridge ....•••... 
P~rre (m) 
Rapid Ci"t~: • · · · · · · · · 

Sioux Falls •.•..... 
\"olga •.•..•.•..••.. 
\Vaguer ............ (m) 
\\"atertown ........• 

TESSESSEE 
Chattanooga 
Chattanooga ....... (m) 
Knoxville ........•. ( m) 
:\lemphis ........... (m) 
X ashville ....•..•.• (IIJ) 
Cnion City (m) 

TEXAS 
Abilene •........... (m) 
.-\lbam· •••......... (m) 
Amari-llo ..•.....•.. 
Austin ............ (m) 
Austin ...•......... 
neaumont •••....••. (m) 
Big Spring ( m) 
nonham .........•• (m) 
Breckenridge (m) 
Rrowns,·ille (m) 

Corpus Christi (m) 
Corsicana .......... (m) 
Dallas ...........•• (m) 
Pel Rio .....•.... (m) 
F.l Paso .•.......•. 
El Paso ........... (m) 
Fort \Vorth ....... (m) 
Grand Prairie •....• 
Harlingen .......... (m) 
Houston ........... (m) 
Houston ..••....... (m) 
Kerrville ......... . 
Luhbock ............ (m) 
:\fcCamey .......... (m) 
1\Iarfa ............ (nr) 
1\!arlin ............ (m) 
:\Iarshall ..•......•. ( m) 
Pecos ............. ( 111 ) 
Port Arthur (Dox 712) 
Ranger (Pox 902) .• ( 111 ) 

~an An~te-lo ....... (m) 
~an Antonio ....... (m) 
::-herman ........... (m) 
~W<"etwater ........ (m) 
Tyler ••.......•.... (m) 
\Vac(l .•............ (m) 
\Vichita Falls •..... (m) 

lTTAH 
Ogden ••........... (m) 
Salt Lake City ..•.. (m) 

\'ERMONT 

Burlington ........• (m) 
1\[anchester .......• 
l\[ontpelier ........ . 
Rutland •.••.•....•• 
Springfield •.......• (m) 
White River Junction 

VIRGINIA 
Alexandria 

Nome of Port .Manager 

Aberdeen Airport •...•.••... 1{. G. Rarstow 
Belle Fourche Airport ....•.. (;eor~tc E. Hi~tht 
Lemmon Airport ....••..•.•. C. of C. 
Mobridge Flying Service Field. l. L. Hagen 
\\'alter J. Smith Airport ..... ( ;, :\1. J{oberts 
Rapid Air Lines Corporation 

Airport •...••..•.•••••••••.•••.•••...•..........•. • 
Renner Field ...•....•..••••. E. II. :\lcConl 
:\fidway Airport ..••..•.•...•••••••••.••••••••.....•. 
\\"agner Airport ......••••••. C. \\'. Knight 
\Yatertmvn .Airport .••.•.•.•• R. C. Hubbard 

Tirainerd Airport • • • · • 
Chattanooga Airport. ·::::::::: \\:.' · De·l;;,j· 'i:J~i.e' • • • • 
:\fcGhee-Tyson Airport ....•. W. I. Self 
l\lemphis Airport ••......... n. B. Holmes 
\lcConnell Field .....••....• W. L. Hethcotc 
Union City Airport ......... J. R. l\feek 

Abilene Air Terminal •••.•...•••••••..••..••.......... 
Plane Haven Airport •....... _T. P. Alexander 
English Field •.•..•.... , .... IIar(lld W. Enelish 
Robert :\fueller Airport ..•••.••••••••..••..•••••. · · · · • 
l'niversity ,\irport .................................. · 
Reaumont Airport .•.••...... Frank L. Bertsehler 
Rig- Spring Airport ...•..•••• \\-m. L. Hagman, Jr. 
Tones Field •...•••.•••.....• L. K. Crawford 
Breckenridge Airport ..••.••• C. H. Clark 
Brownsville Pan-American 

Airport ....• , ..........•.• T. F.. Gilmore 
Corpus Christi Airport ••..•. \\'. C. Mans 
Corsicana Airport ....••....• · • • • • • • • • • · • · • • • · · · ·'· • · · • 
Love Field ...•.•......••..• W. E. Fly 
Del Rio Airport ••••...••••• ,John Y. Long, )iayor 
Air Mail Field ....••...•... J. G. Welker 
El Paso Airport ••.........• A. E. Johnson 
1\Ieacham Field ............. \\'illiam G. Fuller 
Curti~s-\\'right Airport .............................. · 
1-Iarling .. n Airport ........... · · .............. · ..... · · · 
Houston Airport ..••.•..•.. ,C. P. Neuhaus 
Houston Main Street ,\irport ..•.•••••.•••.•.••• · ...• • · • 
L(luis Schreiner Airport ..... C. L. i\Iason C. A. Comm. 
Lubbock Airport ..•....••... \\:m. C .. Breedlove 
McCamev Field ............. \v. E. P1ttman 
:\Tarfa Airport ..........•... • •. · • • • · • · • · · · · · · · · · · · · • · 
Cham her of Commerce Airport ....••• • .•..•• • • · · .• • · · • • 
\[arshall Airport ......•.......•••. • ..•• · • • • • • • · · · · • · • 
Pecos Airport .........••... Ralph Sparke 
Texaco Airport .......•.•... F. P. Dodf(e 
Ranger Airport .......•..... C. J. Moore, Mgr. 
San Ang-elo Airport •......•.. ,\utrey :\Tonsey 
\Vinburn Field ......• , ...... J. \Vaync Parks 
Sherman Airport ......••..•..••.•••... • • · · · · • • · • • · · • • 
Sweetwater :'of unicipal Airport •••..•• • •. • · · • · • • • · • • · · · · • 
Tvler Airport .....•........• • • · · • · · • • • • • • • • · • · · · • · · • • 
Rich Field ....•....•...•..• ,J. C. Estes 
Kdl Field ........•....•.••. F. Armstrong 

Og-den Airport ....•...•.•. Harold R. Tripp 
Salt Lake !\irport ........•.. Gilbert R. Rich 

Purlington Airport ......•.•• James Beckwith 
Equinox Airport ......••.... F. W. Orvis 
Darre-l\Iontpelier Airport ..•• Chas. McKenna 
Rutland City Airport •. • · • ·. · · · · · · 
Hartness Airport .... :::::::: 1~: 'M.' \vi1~~mb 
Twin State Airport •..•..•• , A. W. Stone, Pres. 

Alexandria Airport ••••....•• E. \V. Robertson 



AIRCRAFT YEAR BOOK 

Locatio11 
Bristol ..... . 
Danville 
Fredericksburg 
Hopewell 
L ynchbu rg (Box 782) 
No rfolk .. . . .. . . ... . 
Port Richmond .... . 
Ri chm ond 
Roanoke .......... . 
vVaynesboro 
vVi lli amsbu rg . . .... . 
'#in chester 

WASHINGTON 
Be lli ngham ....... . . 
Centralia . .. ... . . . . 
C hehalis 
Ellen sburg .. . .. . . . . 
O lym pia ..... . . . . . . 
Pasco 
Po rt Angeles 

Seattle . .... .. .. . 
Seattle .. ... . .. . . . . 
South Bend .. .. .. . 
Spokane . .. .... .. . . 
'faco 1na ..... . .. . . . 
Tacoma 
V ancouver ..... .. . 
V\' a lla vVa ll a 
vVenatchee . ....... . 

\ Vhite B luffs 
Y ak im a 

vV EST V rR GINf!, 
B lue fi eld 
Charl eston 
Hunt ington .... . . . . 
\ Vh ite S ulphur Springs 

\\fr SCO N SIN 
Appleton ........ . . . 
A thl estane .. ... . .. . 
Eagle River .. .. . . . . 
Eagle River . .. . . .. . 
Fond du Lac 
Janesvi ll e 
.T anesvill e ..... .. . . . 

(m) 
(m ) 
(m) 
( m) 
(m) 

(m) 
(m) 
( m) 

(m) 
(>II) 

(m) 
(m) 

(m) 
(HI ) 

( 111) 

(m) 

(m) 
(m) 
( 111) 

(m) 
(m) 

(m) 

Kohler . . . . . . . . . . . (m) 
LaCrosse .. . .. . .. .. (m) 
Land O'Lakes . . . ... (m) 
·Madi son . .. . . . . ... . 
IVT ad ison ...... . . .. . 
Mani towoc (m) 
Mar shfield . . . . .... . 
M il waukee (Bx 1036) 
M il waukee (m) 
l'viosinee 
O shkosh .... ...... . 
Princeton ... .. . .. . . (m) 
Rhinelander (m) 
Sheboygan ......... (m) 
Stevens Point .. . . . . 
Three Lakes ....... (m ) 
W ashington Island 
Wausau ..... .. .. . . . 

VVYOMING 

Casper ............. (m) 
Cheyenne (m) 
Cody .... . .. ....... (m) 
Greybull . . .. .. ... . 
Lander C.m ) 
Parco . . . . . . (m) 
Rock Springs (m) 
Sheridan (m) 
Thermopolis (m) 

N am e o f P ort Ma •~agc r 

Br istol A irport .. .. L oui s Hi lbe rt 
Dan vill e J\ir port . .. . . . ..•..... . ... . · · .. · · · · · · · · · · · · · • · 
S hannon Field . . . . . . . . . . . . · · · ·. · · · · · · · · · · · · · · · · · · · · 
Hopewell A irport .. .. . . ... . . L a ma r J ohnson 
P reston Gle nn A ir port . .. . ... R. D . A ppe rson 
No rfolk A irport · .. · · · · · · · · · · · · · · · 
T hompson Fie ld . . :: ·. :::: : :::(;;. ~~by .Thompson, iVIayo r 
Ri cha rd E. B y rd Flyin p; fi e ld. C. H. S chutte 
Roanoke A irport . .. ... . . ... . C h yto n Le rn o n 
V all ey A irport .. .. . . . .. . .... C. C. L oth 
Wi lli am sburg Airport .... . .. . 0 . Z . .1 ohn son 
Ad mira l Byrd A irport .. . .... l~oy W. Ri chards 

G raham Fie ld .. ... .. .. . . . H. C. Grah a m 
Cen tr ~t li a A i rport .. ... . .. .. . T. R. I a tt n 
Chehali s Ai r po rt . . .... . . . ... A . C. St. J ohn , Pres . 
E ll ensburg !\ ir port .. . . . ... . ..... . . . . ..... . .. · · · · · · · · · 
O lymria J\irport ........ . . . . E . N . S tee le 
F ranklin ·oun ty J\ir po r t .. . . . J\ . E. \~ ehc 
P ort A ngeles A ir Tran snort 

F ield Tohn B lum 
Boeing Fi e ld . . . . . . . . . . .. l ouglas 1\ fill e r 
Rento;, ( Bryn M a wr ) F ie ld . . Geo rge ~·Vha l cy 
South J1en d·f{ a ymond A ir po rt . . H. C. J,_re mmc l 
F elts fie ld . . .... . . .. ... ... . . An d rew ] . fabi a n 
Muell er·Harkin s Ai rpo rt ..... . .... . . .. .... . . · · · · · 
Tacoma F ie ld .. .J. D. C ri cht o n 
V anco uver A ir po rt ..... . ... . · · · 
W all a Wall a Airport . ~~· .. '£.' ·i~ ~; , ·n; c i s t c n 
\.Venatchce C hambe r of Com· 

n1 erce A irpo rt . . ... .. . . . . .. . . .. ... ... . . .. .. · ·. · · · · · · 
\~' hitc B lu ff s La n di ng F ie ld . .. .. . . . ..... . . . .. · · · · · · · · · 
Yakima County A ir po rt ·: ., . . . . Count y Com m. 

{~~~~~e ldFi :i:r no r t ·:::: :: : :: : :r·: · "1i." · i i ~ t·z~ i.' "i,i~~: .· · · · ·. 
Hunt in gton 1\irpor t . . . . . ... . . ll uwa r d G. Ma yes 
G reenbrier A irport .. .. . . .. . .. I.. 1~. J ohn ston 

Geo rge A . Whiting A irport .. ... . ... . .. . ...... .. .. . . · · · 
Schaf Airport ... .. .. ... . .. . 1~ . H .. S chaf 
Ke ystone Park Airport ...... . .. ...... .. .. .. . ..... . . · · · 
McCu ll ough·Otter Rapid s fi eld . • . . ... . . ... .. . .. . ... ... .. 
Fond d u Lac Airport . . . .... . f . f. M a no r 
Janes vill e County A irport .. . ... .. .. . . ..... ... . .. • · · · · 
Janesville A irport .. .... . ... . . . .. . . . .. . . .. · · · · · · · · · 
K o hler A irport . . An ton F. B rotz 
LaCr osse A irport . .. .. .. . . ... Boa rd Pub. vVorks 
Land O'Lakes Ai:·port . .. . . . .. .T. F . I-I a ndhos 
Madison A irport ...... . . . .. . . 0 . G. Cor ben 
Ro yal A irpor t . . . . .... . .. . .. . H o wa rd A. Marc y 
Manitowoc Airport .. . ... .. . .. F . S hobla ska 
Mi ne rs Airport . .... . ... ... . . \.V. M ine r 
Cu r t iss·Milwaukee Airport ... . l'loup;las H a rri s 
Mi lwaukee County A irport .... Majo r S . E . Piasecki 
Mosinee A irport . . . . . . . . . . . . . · · · 
Oshkosh A irport . .. ..... .... . 1~ : . 'A. .". ~,[~ ~ ; i·,;g," 'j;." .. 
Princeton A irport . .. . . . . .. . . G. V. Kell y 
L eg ion field . ............ Steve Shadbreck 
S heboygan Airport . ... . .. ... . ......... . . · · · · · · · · · · · · · 
Stevens Point Airport .... .... . ... ....... · · · · · · · · · · · · · 
Three Lakes Airport . ....... H . L. Grandy 
\Vas hington I sland Airport . . \Vm . .Tess 
Alexande,- A irport . ........ i\1:. Johnson 

Wardwell field ... . .. . ...... R. Lde rink 
Cheyenne Airport .. . .. ...... l3oe inp; Air Tra n spor t 
Cody Airport .. . ...... . . . . .. .. . ..... .. .. .. ....... · · · · · 
G re ybull Airport 
Lander Airport . :: : : : ::: :: :: lft; ~l;. D." . Sp~;.;g·l~~ .... . . . 
Pa rco A irport . . . . . . . . . . . . . . . .... ... .... .. .. . · · · · · · · · 
Rock Springs Airport ........ E. S . Maroney 
Sheridan Airport ...... .. . . .. Hanley G . Cohn 
Thermopolis Airport ...... . .• •••... .. ..... ... . · · · · · · · · 
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SEAPLANE ANCHORAGES IN THE. UNITED STATES 

List Supplied by Hydrographic Office, Washington, D. C. 

CLASS I. ANCHORAGES WITH RAMPS, ETC. 

Atlantic Coast 

Maine 
Bar Harbor (Hadle}· Point) 
Rockland 

Massachusetts 
•Gloucester (Coast Guard Air Station) 
•Boston (municipal airport) 
•squantum (Xaval Reserve air station) 
•South Dartmouth (Round Hill Airport) 

Rhode Island 
• :\ewport (Gould Island naval torpedo sta· 

tion) 

• Bridgeport 
Groton 

*:\ew Haven 

Connecticut 

New York 
Brooklyn (Floyd llennett Field) 
College Point. Long Island 
Croton-on-Hudson 
I..ake Geor~e 

*Port \Vaslungton, L. I. 
•North Beach, L. I. 

Amityville, L. I. 
*Xew Dorp, S. I. 

New Jersey 
Atlantic City 

•cape :\lay (Coast Guard air station) 
Jer>ey Gty 

Pennsylvania 
•Philadelphia (naval aircraft factory) 

Essington · 

*Hampton 
*Hampton 

Hopewell 
Quanrico 
Dahlgren 

Baltimore 
:\irport) 

Virginia 
(Langley Field) 
Roads (na,•al air station) 

( :\Iarine barracks) 
(naval proving ground) 

Maryland 
(2) (Middle River: i\Iartin 
(:\lunicipal Airport) 

District of Columbia 
\Vashington (naval air station, Anacostia) 

North Carolina 
Beaufort 

Florida 
\Vest Palm Beach 

*:\liami (5) 
*Key \\"est (na\·al station) 

Gulf Coast 

Florida 
• St. Petersburg 
Pensacola (naval air station) 
Tampa 

California 

Louisiana 
Xew Orleans 

Pacific Coast 

Washington 
San Diego (naval air station) 
Catalina Island 
Oakland (Oakland Municipal Airport) 

Seattle (5) (Sand Point Naval Reserve 
Air Station); (Renton Airport)· (El
liott Bay); (Lake Union (2) ) ' 

Port Townsend (floating hangar) Oregon 
Portland 

Great Lakes 

Illinois 
Chicago Duluth 
Great Lakes (naval training station) 

Cleveland 
Michigan 

Detroit (2) 
Grosse lie (Naval Reserve aviation base) 
Mount Clemens (Selfridge Field) 

Delafield 
;\Iii waukee 
Racine 

Alaska 

Anchorage (floating ramp) 
Cordova 
Juneau (floating hangar) 

Minnesota 

Ohio 

Wisconsin 

Ketchikan (2) (ramp and floating hangar) 
Petersburg 
\Vrangcll 
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II. ANCHORAGES WITH ORDINARY HARBOR FACILITIES 

Atlantic Coast 

Calais 
' ' Eastport 
*Boothbay 

Bath 
• Portland 

Maine 

New H<Jmpshire 
·• P ortsmouth 

Massachusetts 
S alem 
Provinceto wn 
West Ba rnstable 

·• New Bedford 
Fall River 
N antucket 
Edgartown 

Rhode Island 
Providence 

Connecticut 
*New L ondon 

New York 
·• Port J e ffe rson, L . L 

A mityville, L. L 
Great Pond (La ke Monbuk L. L) 
Brooklyn 

•·Fort Myers 
·)!·S ara sot a 
·• Cedar K eys 
Panama City 

Mobile 

P ascagoula 
Biloxi 
Gulfport 
Bay St. L oui s 

Los Angeles 
Port S an Lui s 
Monterey 
Santa Cruz 
San Francisco 
Sausalito 
Alameda 
Eureka 
Crescent City 

Port Orford 
Marshfi eld 
Reedsport 
A storia 

Florida 

Alabama 

Mississ ippi 

California 

Oregon 

New ] crs cy 
"K eyport 

\ber dec n 
1\nn a po li s 
Halt imore 

Maryland 

North Caro lina 
]·: Ii zabeth C it y 

-~. Ede nton 
!\ lo rehcad Ci ty 
Ne w Bern 
\•V ilrnin gton 

South Carolina 
*Ge o rge town 
.. Ch:ulcston 
~Beaufo rt 

Sav nnn::tlt 
... Brunswick 

-!.' Fe rn:1 ndin3. 
"Ja ck:-oo nv ill c 
*St. A ugu stine 
-« Da vtono. B e ac h 
*T it.u sv ill e 
* Fo rt P ierce 

Gulf Coast 

Georg ia 

Florida 

Louisiana 
W eeks 

P o rt A rthur 
I [o nston 
Co rpu s Cl t r is ti 
Hock port 
P o int Isabel 

Pacific Coast 

Texas 

Washin g ton 
C rays Harbor 
Po r t 1\n ge les 
Bl ain e 
Bellin g ham 
Anaco rt es 
New D un geness 
E ve re tt 
Bremer ton (N avy Yard ) 

*D esc ription o f an cho ra ges publi shed in th e Nava l i\ ir P il ot E a st a nd G ulf Coasts o f 
the United S tates. 

H. 0 . Publication 190. 
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SEAPLANE ANCHORAGES OUTSIDE THE UNITED STATES 

CLASS I. ANCHORAGES WITH RAMPS, ETC. 

Canada 
British Columbia 

Xaniamo 
Swanson Bay 
Vancouver (:?) 
\"ictoria 

Fredericton 
St. John 

New Brunswick 

Ontario 
Sault Ste. ::\larie 

Central America 
Canal Zone 

Coco Solo (Cnited States Na.-al Air Sta 
tion) 

France Field (United States Arm}· Air 
Corps) 

British Honduras 
llelize 

South America 
Argentina 

Puerto Belgrano 
Brazil 

Fonaleza (Cera) 
Ilheios 
Para 
Porto Alegre 
Rio de janeiro 

British Guiana 
Georgetown 

Chile 
Quint~ro 

narrantluilla 
Buena\'entura 

l'ar:nuaribo 

Gua•·aquil 
Sania El~na 

A neon 

:\laracaibo 

Columbia 

Dutch Guiana 

Ecuador 

Peru 

Venezuela 

West Indies 
Bahama Islands 

:-lew Providence bland (Nass:ou) 

Cuba 
l;uant:mamo (llicacal Beach) 

Curacao 
Willemstad 

Haiti 
l'ort au I'ritH'e (2) (Cnited State< ::\Ia· 

rine Corp>) (floating ramp) 

Jamaica 
Kingston 

Puerto Rico 
S:on Juan (lsl:o Gr:onde ,\irport) 

St. Lucia 
Port Castries 

Trinidad 
Port of Spain 

STATE AIRPORT ADVISORS 

Appointed by the Aeronautics Branch, U. S. Department of Commerce, to cooperate in 
the municipal airports development program of the Civil Works Administr:otion. 

Alabama •..•••• Col. Sumpter Smith .••. 830 Brown Marx Bldg., Eirmingham 
Arizona .•...••• Lynn Lockhart •••• , , •• P. 0. Box 1328, Phoenix 
Ar~ansa~ .....•• Chas. :M. Taylor ..•• , . -106 Louisiana St., Little Rock 
Cahforma ....•• B. ~[. Doolin •....•••• c/o C\VA, 49 Fourth St., San Francisco 
Colorado ......• Danny Kearns .•.....• 1375 Lincoln St., Denver 
Connecticut ...• Charles W. Morris •... State Capitol, Hartford 
Delaware .....• Leon Thompson ••••..• c/o C\VA, Delaware Trust Bldg., \\'ilmington 
Florida •.•....• A. B. McMullin ...•.. State Capitol. Tallahassee 
(;eorgia .......• \Villiam F. Cummings .• 61 ).[itchell St., Atlanta 
Idaho •.•.•....• Arthur Blomgren •..•• State Capitol, Boise 
Illinois ••••..•• L. P. Bonfoey •...•.•. State Capitol, Springfield 
Indiana ....•... Charles V. Cox .•••.••. .:?17 N. Senate Ave., Indianapolis 
lowa ••........ Ralph \V. Cram ....••• c/o "Davenport Democrat," Davenport 
Kansas ••.•....• l~arl Schaeffer ........• c/o C\VA, Topeka 
Kentucky •....• lohn C. Bennett ...•.. Louisville Flying Service, Louisville 
Louisiana •..... \V. S. Young •...•.••.• Sinclair Bldg., Shreveport 
l\laine ..•.•.... Harry l\1. Jones •••••.• State House, Portland 
Maryland ..•..• W. D. Tipton •.•••.••• 306 Stewart Bldg., Baltimore 
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lVI a ssa chusetts .. F r a nc is P. K enda ll .... c / o Na tiona l Guard H a n ga r, ?11u nici pal A ir· 
port , Ea l Bos ton . . 

:Michigan ....... Col. F loyd E va n s ... . .. Depar tme n t o f .1\e-ron.aut.•cs, Lan smg 
M innesota .. .... 'o l. L . II . B rittin ... . . Nort h wes t J\1nvays , t. P :.llll 
M issi ssippi .. ... John O 'K eefe- .... .. ... P il ox i . • 
lvii ssouri .. .. ... f~ oy C. F arre ll ........ l' ansas Cit y A 1r port, h. Jnsas it y 
n1onta na ....... !' re d B. She r iff . . . .. . . State ap ito l. H e lena 
Nebra ska ....... D r. \Ill . VI/. J\rras m ith . . Grand I s land C lini c, G ra n d I s l:tn d 
Nevada .. .. .. .. l~obe rt E . Ove rman .... l ~cn o 
N ew Jersey . .. . !V[aj . Hobe rt L . Co pse y: . Newark l\ fc tropolitan A ir po rt, Ncw:tr k 
N. H a mpshi re ... IN . N . Cogswell . . .. .. . Sta te Ca pito l, Con cord 
N e w i\'I ex ico .... R. L. H a r rison .. ..... . t\l buq uc rq uc 
New York ..... \Va rren Les lie . . .... . . 124 Ea s t 2Stlt "t., New York C it y 
N. Caroli na ... . . R. B . P age .. . ..... . .. \Vi lmin g·to n 
N . Dakota ...... No I Solien ...... . . .. . J a m cs town 
Oh io ........... Fred L. S mith .. . .... . IJircc to•· o f Aerona uti cs. olum bus 
Oklahoma ...... W . C. L ewis .. . . .. .... 1:cde.ra l Dl dg., O kla hom a City 
Oregon . .. . .... L t. Basil B . S mit h .... 1 11 7 S pa ld ing Dldg .. P o rtl and 
Penn sy lvania .. . l~a ym o ncl ?vL ~~Iarli c r ... 7 15 E rnpire B ldg., Pit ts bu rg h 
Rhode I sland ... Da n \N. J ones . . ... .... 26 \•Va s hin gton Sq u a re, Ne wport 
S . Ca r o li na .... . D r. L. B . Owe-ns ...... Co lu mbia 
S. D a ko ta ...... l~. T . McKinnon .. ..... Pic n c 
T e nnessee .. . ... Col. H e rbert F ox . .. ... Ame•·ican Na tl. Bo nk, Nas h vill e 
Texas .......... M . .T. N orrell .. ....... Da ll as . 
Utah .... ...... D. R B rimhall ......•. c/ o R. H. Hin ckl ey. Stal e Cap il ol. Sa lt Lake 

City 
Ve rmont ...... . P orte r A da ms . . ... . .. . c/o Mo to r Vehicl es, i\'fontpelier 
Virgi1~ia ....... t\. H . Pe tti g rew ....... S tate Capit ol, Ri chm on d 
vVa sln_ng t01_1 . ... Elsworth Fre nc h .... .. Civic B ldg ., S poka n e 
Vv, V~rr;n11a . . .. Dav id M . Giitinan .. . .. S tate Ca pitol, C:h a l"i cs ton 
\V, seonsm .. . .. . A. D. M urph y .. . ... . . c/o C \V f\ . Caspe r 
vVyom111g .... . . f. Kirk Ba ld win ... . .. . c / o Associ at ion o f Commer ce. G reen Ba y 

AERONAUTICAL MAGAZINES OF THE UNITED STATES 

AERO DIGEST 
A I R LAW REVIEW 
AVI ATION 
JOURNAL OF AIR L A W 
JOURNAL OF THE AERONA UTICAL 

SCIENCES 
NATIONAL AERONAUTIC MAGAZINE 
OFFICIAL AVI ATION GUIDE OF THE 

AIRWAYS -
POPULAR AVIATION 
SKY LINES 
SPORTSMAN PILOT 
U. S. AIR SERVICES 
UNIVERSAL MODE L AIRPLA N E NEWS 
WESTERN FLYING 

.1 15 Mad ison Ave nue , N e w Yo rk, N . Y. 
\Vasbing on Sq., East , N ew Yo r k, N. Y . 
330 \•Ves t 42 nd Stree t, N e w Yo rk, N . Y. 
357 E as t Chicago A ve nue , C hicago, IlL 
5431 R. C.A. P.ui ldin g. l~ocke fe ll e r Cen-

te r, New Y ork, N . Y. 
Dupont Ci r cle-, \ :Vashing ton, D . C. 
608 S outh Dearborn Street, Chicago, III. 

608 S out h D earbor n St reet, Chica go, I lL 
540 No rth M ic higan Avenue, Chicag-o, Ill. 
SIS Madi son Avenu e. Ne w Yo rk, N . Y . 
Trans portation Bui ld ing, \Vas h., D. C. 
55 1 Fifth Avenue, N ew York, N. Y . 
420 South Sa n P edro Stree t , Los An· 

ge les , Ca li f . 
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·DIVISION I· 

AIRCRAFT AND ENGINE MANUFACTURERS 

AIRPLANE 

MANUFACTURERS 

AMPHIBIONS, INC. 
Garden City, L. 1., N. Y. 

Builders of the 
Privateer 

3-Place cabin Amphibian 
215 H.P. Radial Engine 

Bertram \Vork, Prc~ident 
0. P. Graff. Sales ~Tanager 

BELLANCA AIRCRAFT COR
PORATION 

~I anufacturers of 
Commercial -- Military -- Special 

Airplanes 
Contractors to United States and 

Foreign Governments. 
Ofilce, Factory and Flying Field 

Xew Ca;otle, Delaware 
G. :\£. Bellanca, President 

BOEING AIRPLANE 
COMPANY 

Seattle, \Vashington 
(Subsidiary of United Aircraft) 
l\lilitarv and Commercial Aircraft 

C. L. i;:gtvedt, President: ]. P. 
:\lurray, G. \V. Carr, Et·ik H. Nel
son, and C. N. :Monteith, \"icc
Pre,;idents; D. R. Drew, Secretary; 
H. E. Bowman, Treasurer. 

CONSOLIDATED AIRCRAFT 
CORPORATION 

Buffalo, New York 
Designers and 1\Ianufacturers of 
Fleets, military airplanes and fly
ing boats. Contractors to U. S. 

Government. 
R. H. Fleet, Pres.; L. D. Bell, 
Gen. :\Tgr.; R. P. Whitman, Asst. 

Gen. Mgr. 
Cable Addrcss-"Consolairco" 

CURTISS AEROPLANE & 
MOTOR CO., INC., Buffalo, N. Y. 

A Division of Curtiss-\Vright 
Corporation-:\lilitary Aircraft 

.f. A. B. Smith, Pres.; T. P. \\"right, 
ViCl·-Pres.; B. S. \Vright, Vice
Pres.; B. G. Leighton, Vice-Pres.; 
(~co. S. Lapp, Trcas.; R. R. Reger, 

Sec. 
Cable Address: ''Aerocxco"' 

CURTISS-WRIGHT AIRPLANE 
COMPANY 

:\. Dh•ision of Curtiss-\Vright Cor
poration. Factory: St. Louis, !\lis
.;ouri. Builders of sport planes, 

transports and military planes. 
Ralph S. Damon, Pres.; G. ]. 
Brandeweide, Vice-Pres.; \Vm. B. 
Robertson, Vice-Pres.: George ~L 
Ebert, Treas.; R. R. Reger, Sec. 

Cable Address: "Aeroexco'' 

FAIRCHILD AVIATION COR
PORATION 

S. ::.\L Fairchild, President 
Subsidiaries: Fairchild Aerial 

Camera Corporation, Fairchild 
.-\erial Suryeys, Inc., 62-10 \Vood
"ide Ave., \Voodsidc, L. I.; 
Kreider-Reisner Aircraft Co., Inc., 
Hagerstown, Mel.; Fairchild Air
craft, Ltd., Longueuil, P. Q., 
Canada. 

GENERAL AVIATION MFG. 
CORPORATION 

Baltimore, 1ld. 
Manufacturers and Designers of 

Aircraft 
E. R. Breech, Pres.: T. N. Joyce, 
V. P. and Gen. :rvlgr.: F. S. Hub
bard, Asst. Gen. 1Igr.; L. R. 
Beardslee, Sec.; J C. Felli, Treas.; 
G. ::.\'r. Darsch, Asst. Sec.; V. E. 
Bertrandias, Sales Mgr.; VV. H. 
:\1 iller. Chief Engineer; M. L. 
\<\1intcr, Factory l\1gr. 
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GREAT LAKES AIRCRAFT 
CORPORATION 
Cleveland, Ohio 

Contractors to the U. S. Navy 
Manufacturers of 

Commercial Planes of Merit and 
Performance 

Chas. F. Barndt, Pres.; 
Rogers, Vice Pres. and Ch. 
B. D. Morse, Sec'y-Treas.; 
Anders.on, Sales. 

P. B. 
Engr.; 
H. A. 

SIKORSKY AVIATION COR-
PORATION, Bridgeport, Conn. 

Subsidiary of United Aircraft & 
Transport Corp. Designers and 
manufacturers of sin~,rle and multi
motored transport amphibians and 
flying boats for private, com
mercial and government service. 
F. W. Neilson, Pres. and Gen. 
Mgr.; I. I. Sikorsky, Vice-Pres. 
in charge Engineering; E. H. 
Glaettli, Sec'y. 

CHANCE VOUGHT CORPORA
TION, East Hartford, Conn. 

Subsidiary of United Aircraft & 
Transport Corp. 

Designers and Manufacturers of 
Military and Commercial Aircrait 
and Seaplanes. Contractors to 
Governments of United States 
and Foreign Countries. 

E. E. Wilson, President 

THE WACO AIRCRAFT 
COMPANY 

Manufacturers of WACO private 
light commercial and military land
planes and seaplanes. Aircraft 

designers and constructors. 
Clayton J. Brukner, President 
Lee N. Brutus, Vice President 

and Treasurer 
L. E. St. John, Secretary 
Hugh R. Perry, Sales Manager 

ENGINE 

MANUFACTURERS 

ALLISON ENGINEERING 
COMPANY 

Sztbsidiary of 
General Motors Corporation 

Indianapolis, Ind. 
Aircraft l'uwer Plant Engineering 

and Construction 
Allison Steel Back Bearings 

PRATT & WHITNEY AIR
CRAFT COMPANY 

(Subsidiary United Aircraft & 
Tra11sport Corp.) 

East Hartford, Conn. 
Manufacturers of 

"Wasp Junior," "Wasp," "Hornet,"' 
"Twin vVasp Junior'' and "Twin 

Wasp" Aeronautical Engines. 

President: Donald L. Brown 
Vice President and Treaslll"er: 

Charles W. Deeds 
Secretary: H. Mansfield Horner 
Chief Engineer: Andrew V. D. 

Willgoos 

WRIGHT AERONAUTICAL 
CORPORATION 

(A Division of Curtiss-Wright Corp.) 
Factory: Paterson, New J erse.r 

Manufacturers of 
Wright "Whirlwinds," Wright 
"Cyclones" and Curtiss "Con
queror" and "Challenger" En
gines. Guy W. Vaughan, Pres.; 
Arthur Nutt, Vice-Pres.; M. B. 
Gordon, Vice-Pres.; B. G. Leigh
ton, Vice-Pres.; J. J. Donahue, 

Treas.; R. R. Reger, Sec. 
Cable Address: "Aeroexco" 
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·DIVISION II~ 
MANUFACTURERS OF: ACCESSORIES, MATERIALS 

AND SUPPLIES 

AIRPLANE AccESSORIES, 

MATERIALS, PARTS AND 

SuPPLIES 

ALUMINUM COMPANY OF 
AMERICA 

Gulf Building, Pittsburgh, Penna. 
_\Jco..m Aiuminum and its alloys in 
even' commercial form-flat anti 
corri1gateu sheet, castings, forg
ing-s. tubing including streamline. 
bolts, screws, rivets, wire, rot!. 
bar, fuel tanks. Lynite Pistons and 
Connecting Rods, Alcoa Albron 
Powder and Paste for aluminum 
paint. All forms of aluminum re
quired ior 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 
Di·vision of 

P.endix Aviation Corporation 
Vincent Bendix, President 

Airplane Carburetor Division 
Bt~ntlix Stromberg Carburetor Co. 

J. M. Miller 
Bendix Airplane Wheel & Brake 

Division 
Shock Struts, vVheels and Drakes 
Tail vVheel Knuckles, Pilot Seats 

J olm R. Cautley 

GENERAL #J ELECTRIC 
Schenectady, N. Y. 

Complete airport- and airway
lighting equipment including 

beacons. 
Superchargers for Aircraft 

Engines. 
Sales and Engineering Offices in 

Principal Cities. 

MACWHYTE COMPANY 
Kenosha, \Visconsin 

Aircraft Tie Rods 
Streamline - Square - Round 

\Vith Terminal :\ssemblies 
Geo. S. vVhyte, President 

Jesse! S. \iVhyte, V. P. and G. 1\L 
R. G. Diehl, Sales Engineer 

JOHN A. ROEBLING'S SONS 
COMPANY, Trenton, New Jersey 
Aircraft vVire, Strand, Cord, 
Thimbles. Ferrules, Locking and 
Serving \iVire, \Velding \\'ire, Con
trol Cables, Ignition Cables, Elec-

trical \Vires and Cables. 
Horace E. Thorn 

Acro1wutical Representative 
Catalog A-636 

STEWART HARTSHORN 
COMPANY 

250 Fifth Ave., New York City 
:\lfrs. of Streamline and square 
section tie rods complete with end 
fittings for airplane external and 
internal bracing. 18-8 Stainless 

Tie Rods. 
]. M. Layng, Secy. and Treas. 

SUMMERILL TUBING 
COMPANY 

Bridgeport, Montg. Co., Pa. 
l\Hrs. and warehousers of Seamless 
Steel Tubing for Aircraft In
dustry made to Govt. Specifica
tion. Round, Streamline and 
Special shapes, including Corro
sion-Resisting steels. S. L. Gabel, 
Vice-President, N. H. Wolf, Gen-

eral Manager. 
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ELECTRICAL 

EQUIPMENT 

THE LEECE-NEVILLE 
COMPANY 

5363 Hamilton Ave., Cleveland, 0. 
Electrical Starting and Lighting 

Systems 
Voltage Regulators for Airplanes 

B. M. Leece, !'resident 
P. I-1. Neville, Vice-President 
Geo. S. Cole, Secy. and General 

l\·lanager 

ENGINE pARTS, 

COMPONENTS AND 

AccEssoRIEs 

THE B. G. CORPORATION 
136 West 52nd St., New York City 

Mica Avia
tion Shielded 
and Un
shielded Spark 
Plugs 

Richard Goldsmith, President 
George M. Paulson, Chief Engineer 

BREEZE CORPORATIONS, 
INC. 

24-46 South 6th St., Newark, N. 1. 
Breeze Radio Ignition Shielding, 
Aeroflex Fuel and Oil Lines, Tie 
Rods, Ignition Synchronizers, 
Tachometer Drives, Flexible Fuel 
Pump Drives, Shielding Conduit 
and Fittings for Light and Power 
Lines, Flexible Metallic Tubing. 

ECLIPSE AVIATION COR
PORATION 

East Orange, New Jersey 
Starters, Generators, Radio Power 
Equipment, Automatic Propeller 
Hubs, Miscellaneous Aircraft Ac-

cessories. 
Charles Marcus, President 
Raymond P. Lansing, Vice-Pres. 
Edward E. Lewis, Sec.-Treas. 

NORMA-HOFFMAN BEAR
INGS CORPORATION 

Stamford, Conn. 
:\ew Ynrk Clen·lantl llt-troit 
Chicag•J l'ittshnrgh Cincinnati 

Precision Ball, 
Roller, and Thrust Bearings 

\V. :\I. :-Jones, !'res. and Trcas.: 
< >. 1'. \Vilson, Vice !'res.; G. R. 
J: .. tt, l·:ng. :\lgr.: II. ]. Rittt·r, 

:\ss't Secy. 

SKF INDUSTRIES, Inc. 
Front St. and Eric Ave .. 

Philadelphia, l'a., and 
I-1 art ford, Conn. 

:\I frs. of Skaycf Self-Aligning Ball 
anti Roller Bearings; !less-Bright 
I Jeep-Groove Ball Hearings; Thrust 
llall Bearings, etc. \V. L. Batt, 
I 'resident; R. F. Runge, Vice-

President 

UNITED AIRCRAFT 
PRODUCTS, INC. 

Dayton, Ohio 
1Ifrs. of AN Standard Aircraft 

Parts and Accessories. 
Specialists in Aircraft Fuel System 

and !'ower Plant Equipment 
1-1. l\1. Hiester, Gen. l\[gr. 
R. G. Dykeman. Chief Engr. 
J os. G. Lehman, Treasurer 

WYMAN-GORDON COMPANY 
Guaranteed Forgings 

\V orcester, :Mass. 1-1 arvcy, Til. 
Aviation Division; \Vorcester 

Manufacturers of 
Crankshafts, Connecting Rods, 
Propeller Hubs, Cams, Gears, 
Pistons, and other vital forgings 

for Aircraft Engines 

FLARES AND SIGNALS 

INTERNATIONAL FLARE
SIGNAL CO. 

Tippecanoe City, Ohio 
Airplane Flares and Signals 

The only complete line of Ap
proved Flares meeting all classi
fication requirements of the U. S. 
Department of Commerce. Con
tractors to the United States and 
Foreign Governments. Send for 
free descriptive Catalog. 
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· DIVISION IV· 

EXPORTERS. PUBLISHERS AND MISCELLANEOUS 

AIRPORTS 

TACOMA FIELD 
Tacoma, Washington 

Pierce County Municipal Airport 
Dept. of Commerce A 1 .-\ Rating 
Radio Transmitter, 278 kilocycles 

Corp.plete V•i eat her Service 
Fireproof Hangar 

Approved Repair Station 
Radio Range Beacon. 1 mile south 

United Air Lines 

CoMMUNICATIONs 

AMERICAN TELEPHONE AND 
TELEGRAPH COMPANY 
and Associated Companies 

Dell System Communication Serv
ices. Any Bell System Business. 
Office or General Commercial 

Manager 
Long Lines Department 

32 Sixth Avenue New York City 

CREDIT SERVICE 

NATIONAL CREDIT OFFICE, 
INC. 

Two Park Ave., New York City 
Operating as the Credit Depart

ment for the Aeronautical 
Chamber of Commerce 

Registered Reporting Service on 
Mfrs. of Airplanes, Engines, 

Parts, Fields, etc. 

ExPoRTERs 

BARR SHIPPING CORPORA
TION 

25 Beaver St., New York City 
Specializing in 

Boxing, ~hipping, Insuring Ex
port Planes, :\Iotors, etc. 

Pioneers in Export Service to Air
craft }lanufacturers 

CURTISS-WRIGHT EXPORT 
CORPORATION 

30 Rockefeller Plaza, N. Y. C. 
A Division of Curtiss-Wright Cor
poration. Sales and distributors 
of planes, motors and all types of 
aeronautical equipment in foreign 

countries. 
]. S. Allard, Pres.; vVm. F. Gould
ing, Vice-Pres.; B. G. Leighton, 
Vice-Pres.; vV. D. Pawley, Vice
Pres.; E. S. Cramer, Treas.; R. R. 

Reger, Sec. 
Cable Address: "Aeroexco'' 

UNITED AIRCRAFT EX
PORTS, INC. 

A Division of United Aircraft & 
Transport Corporation 

230 Park Ave., New York, N. Y. 
Cable Address: "Unitedair" 
Export Representatives for: 

Boeing, Chance Vought, Sikorsky 
and Stearman Airplanes 

Pratt & Whitney Engines and 
Hamilton Standard Metal Pro

pellers 
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PHOTOGRAPHIC 

SuPPLIEs 

EASTMAN KODAK COMPANY 
Rochester, N. Y. 

C® Aerial l'hotographic 
~laterials ancl 

Supplies 

PuBLISHERS 

(lncludiJz,rJ "Aviation Ellgilzccrill.r/') 
515 Madison Ave., New York, N.Y. 
Largest aeronautical publication 

in America 
Leads in technical, feature and 

news material. 
$.3 a year. 2 years, $5 

E. P. Warner 

AviATION E,~ti9t6 
The authority on Aircraft, Air 
Transport, and Military Aviation. 
Member Audit Bureau of Circula-

tion. 
l\IcGraw-I-1 ill Publishing Co. 

330 W. 42nd St. New York 
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