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AMERICAN WINGS FOR THE PACIFIC 

A Hornet-powered Sikorsky S-42 flying boat "Pan Am erican Clipper" ove r Cali­
fornia just before Pan American Airways sent it out t o blaze a new route across 

the Pacific in 1935. 
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PROGRESS IN AERODYNAMICS 

The new free-spinning wind tunnel, erected in 1935 at Adlershof, Germany. Its 
peculiar construction permits operation under pressure of two atmospheres. See 

Chapter III. 



CHAPTER I 

DEVELOPMENT OF AIR POWER 

:\n Effective \Veapon of Diplomacy-The \Vorld's Expanding Air 
Forces-Growth of Aircraft Industries Abroad-Significance 

of Aeronautical Research in Europe. 

T HE most significant fact about a,;ation today is the astounding 
efficiency of the modern airplane and the rapidity with which 
other peoples are taking advantage of it as a means of national 

power. 
During the last 12 months the flying machine has become what the 

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

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

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

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

II 
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mo re, because I us · lini had an a ir 1 rce a nd a good one : a nd he knew 
that he could fight a n) f rce r at J rita in and France tog thc r mirrln 
send aga inst him. Loth ·r at B rita in a nd Fran c.: un ler:lond the :iL ­
uation when It-tl y cl li~1 I t b bl u ff d nut of the dipln ma ic p(lkcr 
game. M u .-olini w nt ahead in l ~t hi o 1 ia. 

r at B ri tai n , Fra n · rmany . Italy .. lap;111. l~u . :-.ia and h · 
· · nitecl ' tate· f rm th ' sev 11 g-r ·at a ir 1 w •r:-; of th · wo rld. 

· ntil 193 5 nna ny ha In air for e to s p al · of . IHJl ~he pn. se~:-ed 

THE AIR CORPS AT MARCH FIELD, CALIF. 

1st Wing concentration on April 14, 1935. 

air power, nevertheles s . Germ an designers and eng ineers had con­
tinued the i ~· research and development even w hen the treaty o f V e r­
sai lles preve11ted their building military a irc raft. They des igned conl­
mercial machines, transports, light planes and g lider s . And Germa n 
aircraft factories built them. The nucleu s of an aircraft industry was 
never abandoned. The Governri1ent maintained a n ever-g row ing tech­
nical research and experimental organization. It encouraged lead ing 
universities to maintain their aeronautical laborato ries. It supported 
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THE NAVY'S ANNAPOLIS OF THE AIR 

Squadrons 2 and 5 on the line at Corry Field , Pensaco la, Fla. 
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last fiscal year. Italy is appropriating a much a the a,·iation hief­
tains want. Japan has doubled her app ropriation and i mod 
ing her army and navy air fore s. Ru ia is tri ving t outd 
of the world under difficult condition . The f ull .imp ·t 
F urope is doing in the wa) f re earch and d ' I l m nt will 
ized in the U nited States in 1937 "hen the r ult f th 1 r 
entific progress are incorporat d in n \\ c mm r ial and 
a ircraf t. 

A t the beginning of 1936 th ni t d ut r 
ahead of the rest of the w rid in technica l d v 1 pm nt. Th 
can transports, bomber. and fi ghter n " avail able in' 
bers are the results of the inten i e d v I pm nt 
years ago. A t pre ent tl:e b st machin al r a . b a r 

I e r al­
nt ! ­

military 

blan~e to these American plane . In an th r 
foretgn fac tories should rep r sent riginal and ad anc d kn wl dg 
of aerodynamics and other branch s f the a r nauti a l ienc . 

The United States n w lag fifth am ng other p , r in numb r 
o f combat planes in its air f rc , a 1 iti n it ha ccupi d fo r tw 
years. Today the other · a re building huge a ir f rcc , v ith trained 
personnel and vast industries t keep them huge in an m rg n Y· 
1 he::y are doing their utmost to establi sh internati nal air lines and 
f~retgn markets for surplu · equipment. T he nit d ta t .is b g in­
nmg to feel this competition, which is gaining tr na-th m nth b 
month. 

d D_evelopments in 1935 and the trend during the 1 re nt ar a re 
escnbed m the following pages. 

SIDE VIEW OF DOUGLAS SLEEPER 
It contains lo · wer and upper berths for r6 passengers, and 1s powered with two 

Wright G Cyclone engines. 
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CH PTE R II 

THE UNITED STATES IN THE AIR 

N umbers of 

I N . EE. omm r ·al airp lane nited 
tate ar oi other cou.ntrie a thi chapter 

i writt n arly in 19 6. ~ arl · very na· ion arth i either 
IJu ·in th e pr d uct of Am ri an fa tori or ry:ina to imitate them. 

ward f o worll r cord ar h I h r . Th air lin - are doing 
m r bu ine than th e of the r t o· th world om bin I. ] here i::. 
m r private fly ina, rn r charter n ic and o n rail m r practical 
e \ eryda u e o f airplan . tati ti fo r 19 "' in all branche of civil 
fly ing how ga in O\ er 19_,4. 

O n the other hand the · nited tat amoncr the v n a ir pow r 
o f the worll, occupies fifth place in number of combat airplanes, in 
the fighting machines it air fo rces have immediate!) avai lable fo r an 
emergency . That not onl i the ame unenviable po ition it held a 
year ago; It 1 e en more riou b cau e all other pov ·ers are equip­
ping their air fo rces far more exten L\ el than i the U nited tates. 

The A merican lead in technical development ha b en shortened 
by half. Prior to 1935 the U nited tat s ,·vas nearly three ears ahead 
o f other nations in the science of d sign.ina and constructing ai rplanes. 
That margin ha now been reduc d to about r8 months. I t i not 
through any fault of A merica n cienti t · the members of t he air­
craft industry . They have carried on to the limit of their resources. 
But there are many forms of e.."perimentation and development which 
no individual unit o£ an industry can afford to carry on; and there the 
Government must contribute, in two ways----one, by support which 
encourages and in part pays for constant improvement by the in­
dustry; two, through e>..1:ensive Govermnent research and experimen­
tation in the pure science of aeronautics. 

In Government support the industry has not fared very well since 
1932. Of Government research Americans have had the best in the 
world, through the National Advisory Committee for Aeronautics 
and its great laboratories at· Langley Field, Va. During the last two 

IS 
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Offic ial -- _ 1\"avy Photo 
CURTISS FIGHTERS FROM THE "RA GER" 

Three of the 28 Cyclone-powered Curtiss BF2C-r Navy single-sea t fighters led by 
Lieut. Comdr. J_ D . Barn es. They berth on th e carrier " Ranger_" 

The comprehensive report of the F ed ra l A viat ion Commi s ion . 
filed with Cong ress in J anuary. f935· has bee n v irtually ig nored by 
both Cong ress and the Admin istrat ion which appoin ted it in 1934, a nd 
set it at work to write a complete progTam fo 1· A merican av iat ion . T he 
Commission's r ecommendations, which were publi shed in th e A ircraf t 
Year Book for 1935, offer a complete program, particularly as to 
matters of policy and methods. That they have not been adopted is 
further evidence of the present state o f confusion ex isting in Wash­
ington. 
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H a il ed a o n ~ o f tb wo rld ' <> r~:a t c t nc.hi vement in nircr 1ft des.i n nne! constru -
lio n in r 93 5 the four-m otor d Boeing bomb r -99, p w r d with fo ur Pratt & 
Whitn y H o rn et en~>in i " room c1 for fli r, hl :1t th B ei.n '' 1 hnt in nttl e, vVa h . 

nited f I , c ml at plan ·s at th b gmmn · f the 
yeac Basin o· it fi ures on the rec mmenclations E everal expert 
military committ :-- and th 1lan E th en · ral taff, charged with 
th e res t on ibilit) f keeping th Army acle JU ately prepared . the \1 ar 
Department a keel onoTe s f r oo machines durin o· the fi scal year 
1937. That number , with about sao I lane to be delivered in 1936, 
was calculated to replace old ships and build up the i r orps strength 
in line with the \rmy's plan t have. as qui ckly a possible, at least 
2,500 and, evenhtally, th 4,000 planes beli eved to be necessary f or 
a I equate national de fense. 

The Navy Department advi sed Congress to appropriate fund s 
for 330 new planes dur ing the fi scal year 1937. That number, the 
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NEW RECORD-BREAKI1 G CO SOLIDATED P3Y-r 
Powered with two Pratt & Whitney twin-row W asp Junior engines th is la test 
Navy patrol boat built by the Consolidated Aircra ft Corporation fl ew non-stop 
3,3oo miles for a world distance record w ith seaplanes in October, 1935. It fl ew 
from Panama to Alameda, Calif., in less tha n 35 hours, in cha rge of Lieut. Comdr. 

Kneflcr M cGinnis. 

procurement, has held back production orders necessary for a modern 
air force. This of course has been refl ected in the present condition 
of the aviation industry. Several plants which the Government would 
need badly in the event of an emergency, with its positive demands for 
thousands of combat planes as quickly as possible, ha:ve devoted their 
production to casual orders for military equipment 111 the past, and 
now have little and in some cases no business. Others are carrying 011 

important development work for the services at a loss. ~ fevv have 
profitable orders . and one or two companies are expandmg. 

A brief sum~ary of the production tables in_ the appendix ir:di­
cates that the industry manufactured more planes m 1935 than dunng 
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m crea ed 
. ". pproximate figu re 

A PULLMA OF' THE AIRWAYS 

The American Airlines' Cyclone-powered Douglas tran_port sleeper, showing two 
of its sixteen berths for transcontinental passengers. 

the trend in airplanes. The -,048 commercial engines produced in 
1934 at a value of rnore than ten millions showed a greater number o f 
heavier engines built than during 1935 with 1,974 commercial units 
valued at only six and a half millions. Light etigines under 75 horse­
power totalled 405. Military engine production was 688 units in 1934 
as compared to 991 units in 1935, showing increased use of multi­
engine equipment in the air forces . 

Among the disturbing factors ir~ American aviation is an increased 

I 
I 



20 

1930 

1929 

1928 

1927 

1926 

1925 

1924 

1923 

'1.922 

1921 

1920 

334 

.... 772 
437 
490 

!591 
466 
396 

549 

708 
532 
50 

344 
447 
80 

60 
317 

59 

56 
687 
48 

37 
226 
37 

48 
389 

48 

72 
256 

&5" 

.-\lHCH:\FT YE.\R BO(lK 

Commwclal -
Militaly D 
[xports D 

COMMERCIAL AND MILITARY AIRPLANE 
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MADE P FOR DAY FLYING 

_ r 

The merica n Airlines' Cyclone-powered Dougla sleeper ready for a daylight trip. 

example {or oth er nations . • clvocates o£ that policy deer nationalism 
and isolation . Those charged with maintenance of the national de­
fense, and who are familiar with ·world conditions, wonder why those 
who are trying to disarm the · nitecl States should thus attempt such 
a di s] lay of national isolation, f r such it surely would be, in view of 
the apparent unanimity with which all other nations are increasing 
a rmaments. 
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E mbargo laws and other neutrality Jeg i lat i n hav 
various investigations to curtail the e..,xpo r t t rad in air 
to the advantage of other nations, the g vern m nt 
been ea rnestly helping their industri e r at xp r t al 
dies, credits and actual dumping at price ri di tl u I · h 

om! ined with 
raft prod u ts, 
f " ·hich have 
. , wi h ub t-

---TOtal 
19,155.882 S l 7,5<l8, l8l $ 14,J.3ll.S.C3 

Toto! -- Tobi t -, 

0 Parts 

ITIIll Engines 

Ill Airplanes 

$4.906.596 

AERONAUTICAL EXPORTS FROM THE UNITED STATES 

American exports of aeronautical products · totalled more than 
those of any two other nations in 1933· They increased in 1934 to a 
record of about $!7,548,181, including planes, engines, parts and ac­
cessories. That export trade accounted for nearly 40 per cent of the 
total airplane production. In 1935, however, American manufactur­
ers built for export only 334 machines as compared to 490 in 1934. 
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Offi ial f or the 

Year '29 '30 '31 '32 '33 '34 '35 '29 '30 '31 '32 '33 '34 '35 Year 

AIRPLANE PRODUCTIO J IN THE m-..TITED STATES 

The description of the office o£ m1 and 1vhmitions Control in 
the chapter on Government activities e)o..--plain the export laws and 
r egulations at the beginning of 1936. 

The amended air mail act in the appendix and the chapter on air 
transportation will explain the difficulties of the operators and also 
the'ir accomplishments. Despite indifferent legislation and consider­
able confusion in Washington as to whether the Post Office Depart­
ment or the Interstate Commerce Commission shall hold the whip 
hand over the air lines, traffic is increasing. The operators are deter-
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mined to c ntinu · impr ving lh ir s ·n ·i -c . and hop· for t l1e hc:l. or 
at l ·ast, b tter than th y hav r ' c iv >c] in the fo rm raf m:ou racr m enl 
from a Gove rnment whos 1 opl · r ally want air t ra iiSJl() r t. T he cal­
enda r yea r J935 IJro urrht a lrcm nd ous i11 -rca:c m -e r JC 3-~ in tra fl ic 011 

all th <llr lines of th · ·ni t cl States , both thmw:t i · a nd fc r ign . a: 
follows : 

Pas rs ............. .. .. . . ..... . . 
Lxpre ·, poun d. . . .. .. ... . .. . . . .. . .. . 
Ma il , pound s .... . . . ........ ... . . . ... ( . 1.1:.2<' 1 

200,000 

Year '29 '30 '31 '32 '33 '34 . '35 '29 '30 '31 '32 '33 '34 '35 
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AIRPLANE ENGINE PRODUCTION IN THE UNITED STATES 

Highlights of air transport in 1935 were the Pan A meri can A ir­
ways transpacific service, quicker time between coasts on the tJ·a ns­
continental air lines and improvements in instrument and radio fly­
ing. Larger transports, includi'ng new sleepe r planes, a nd rnore pow­
erful engines are to enter reg ular service in 1936. 

The chapter on engineering and manufacturing describes many 
of the new planes, engines and accessories-all in fact that the Gov-
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(;m-e "11111 ' li t w ill hang 
d \'C' lopm · n · . l y b< th lh 
rea ly to lo it. 

PA 1 AMERICA ' HINA LlPPER" 
nc o f lhc W P-1 O\·vered Glenn L. 1\iartin flying boa ts for P an American trans­

ocea n service.. It can ca rry 24 pa ng , a ton of ma.il and c:ugo for ooo mile· 
without stopping, and its peed is • 0 mile a minute. It \Veigbs 25 tons. 

P ri vate fl y ing is in reasing _ if ·lnwl) . n tably in th e use 
o f ai rcraft hy busine s and indu t rial one rn . At the I g inning of 
I 936 there were T 4.805 li e n d 1 il t as compared to 13.949 li censed 
pilots in 1935: and 7·37I licen ed aircraft as again t 6,339 in J anuary, 
1935 . 1\IIore than 22,000 m n an I "' n en held -tud nt pilot permits 
at the beginning of 1936. In 1935 a million person paid for some 
kind of a fli ght in the U nited States, out ide of regular air line service. 
There is som e evidence that a number of short haul feeder lines will 
be established in 1936. 

Several thou and mil es were add c1 to the Fe leral A irways Sys­
tem in 1935. Nearly 700 airports are nov\ equipped for night flying 
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operations. T he \,York I rogr drnini t ra ti on 
on airport development. H undreds of wat rfr nt 
are con idering marine air terminal facilit ies f r 
craft. 

In lighter-than-a ir d I pment th 
1935 pro\ eel discoura o· in 7 • .n offic ial 
that the Navy carry on ri id air ·hi p 
U nited S tates po es es uffic i.cnt n 
airship operations i one f the man 
in the nited tat s. T he p r j cted trip 

THE FAIRCHILD gr AMPHIBION 

A •ing 

One of the "baby clipper" ships for Pan American Airways service over t he Ama­
zon River, moored at the system's base in Miami, Fla. 

denburg" during the summer of 1936 should arouse g reat public in­
terest. The world record stratosphere trip of the balloon "Explorer 
II" in November, 1935, may speed up development of stratosphere 
flying. . 

As the chapter on Governmental activities shows, there are 29 dif­
ferent federal departments, bureaus and agencies concerned with avi­
ation. The chapter on laws and regulations indicates that there is much 
confusion about aviation legislation both in Congress and among the 
48 States. The chapter on State activities considers that subject in 
detail. Burdensome gasoline taxes and a growing difference of opin­
ion as to whether State commissions should be empowered to make 
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ro lem remamm o be 
into ful l ride omrner-

\\ a p-J owcred Vought scout from the c.urier " Saratoaa" on the wing during the 
a vy s maneU\·er in the Pacific early iJ1 I9 ~ . 

th l ati nal A so iation of tate 
he chapter on tate activitie . Th 

ti n a t·e summarized here. 

viati n 
a ti-... iti 

ffic ial 
of the 

Aeronautical Chamber of Commerce of America 

orgamza-

The Aeronautical Chamber of omm rce of .America, as the trade 
association for the aircraft manufacturing industry, in 1935 held 
scores of meetings dealing with problems peculiar to individual 
branches of the industry . A comprehensive survey of Far Eastern 
trade conditions, with particular reference to ai rcraft exports, was 
made in connection with the American Economic Mission's trip to 



'h ina and Jap·w during th 1 .).- - L iglttm1 \\ ·. l'n ' f·r . 
presiden t f the 'e r nau t i n f Comm I'CC' r1 [ • 111crica . 
was a m em be r o f the M:issi 'ham l r carri ed 1111 a ca111paign 
r r ma ri ne •tir t rmin als a n I COO J r<~.t d \\'ith ·ity ofTi · ials ;II HI llthers 
in a lv i: ing on t he kin I · o f fa ili t i : h : t . ttited f() r t l1 purJl'l ·c in 
each of 30 wated ront ommuni t i . :\ ri : o f m e t ing: was held 
t levelop fur t h r . ta n la rd ma in t na n ~ prac tic : in ai r raf flpcra ­
t io n . T hr ug h its h adq uart r: in \\ 'a . hi11frton. I . · .. th e 'hamh r 

1 erate I w ith a ll fed ra J d partm ·11t!' . ag 11 ·i •: and l 'ongrc. :iona l 
ommi ttees ma king ava il a bl e o n r quest the coo rdinated tllm1ght nf 

the in lu st ry in a ll matt r . co ne rning it s r lat io n: \\'ith th e c; \'('1'11-

ment . T he 'ham he r coope rate I with l h :\atio na l , \ s. ·iatin11 of 
tate Aviat ion O ffi ·ia l · 0 11 a ll matte r. p · r ta i11 i11 rr to i11tra:tat a ir raft 

opera ti ons. T hr ug h its a r na ut ica l Iii ra r) t h 'ln 11 11Je r r pli d to 
a n increasing nu m b r of r JU sts fo r fa ·tua l in f nmatin 11 an I s at i ·­
tics concerning the a irc ra ft ind u ·t ry. 

THE VULTEE ATTACK -BOMBER 

This Cyclone-powered all meta l machine has retractable land ing gea r a nd a rma ment 
for attack on bombi.ng missions. 

American Society of Mechanical Engineers 

The A meri can Soc iety of Mecha nical E ng ineers held eve ra l av i­
a tion meetings throug h its Aeronau t ic D ivi sion in 1935. 

Institute of the Aeronautical Sciences 

The Institute o f the Aeronautical Sciences h eld m eet ings in New 
York and Californi a during 1935. The Insti t ute star ted work on com­
pilation of a car d index system covering the en ti re field of ae rona u­
tics ; and zoo ,ooo ca rds w ith more than a million references had been 
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ura nd. pr 
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-+ AMI HIBIO 
ide v iew of t h t.win-engin H orn t -pow red land or \\ ater tran. port. 
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rnade pr vi s i n t b quea th th In titut at hi · death a tru t f und 
a t p res nt wo r th a half rnilli n cl lia r ·. 

Manufactur ers Ai rcra.ft Association 

T he ~bn u fa tur r . ir raft \ ciat ion in 1935 celebrated it-
18th y a r of a !mini t rin · th -r -li ·ens pat nt agreernent of 
the a irp la ne manufa ·turino· in ]u ~ tr Durin::. th year 54 new pat­
ent \-\'e r e r epor ted and lie -n- d t m mb r of the Association , mak­
ing a total of mor than 8oo patent owne 1 r controlled by its mem­
lJer s. On January I , I9 6, th . . ociati n r p rte I a total of 33,259 
a irplanes m anufactured ince July, I 17, had b en licensed to u se the 
inventions covered by a ll the above I atents. The Association main­
tains for th e industry a patent r esearch livision and library, and pub­
li shes a patent di ge · t of all urrent m rican and British a irplaqe 
patent s, including abstracts of the pa tent specificat ions and officia l 
d ravv ings . T he patents and r esea rch li bra ry of the Associa tion in-
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eludes copies of A meri can and f re i n ·1ir plane pat nt a w ll ·1 

books and other publication on the ng ineering and ci nti fic a pect 
o f aviat ion. 

National Aeronautical A ssociation 

UP FRONT IN AN AIR LINER 

Instrument board of the Lockheed Electra equipped with Sperry gyropilot and 
Western Electric two-way radio. 
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Photo by Fairchild Aerial Surveys 
BOULDER DAM FROM HEIGHT OF zo,ooo FEET 

This remarkable picture 5howing more Ulan _oo qua r miles, including the dam and 
la.ke, was taken \vith one shot from the Fairchild ro-lens camera. The dam can be 

seen at the bottom. 

tional r ecord flights. _ medical aviation ecti n and an airport mana­
gers section were organized during the year. Seven air meets were 
sanctioned. A total of 442 F . . I. licenses were issued. T he Na­
tional Intercollegiate F l) ing Club was organized among the flying 
g roups of A merican colleges; and it wa directly affiliated with the 
Association. 

Society of Automotive Engineers 

The Society of A utomotive Engineers held 24 aviation sessions in 
1935. A number of aircraft and aircraf t engine research and stand-
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a rdi zat ion 1 ro jec ts '' e re laun h d. 1 h 
B r thers Me Ia! to \ iV illi am L ittl w d, 

it - \\right 
nc:r1 n ' -r f :\ ;ncrican 

111 nt · f r Tran p rt 
a wa r lc.:d t ;u · 1:. . 

Pratt & \\ 'hitn .,. di,·i ·iun oi 
n "A n :\utomati <.: I'<)\,: ·r and ;\[ix-

·t ro na u t i al d.,. ·lopm ·nt in th e: 
f th · pr o- ra m f o th ·r nati w. 
pictu r ha: h;:tn ac l 'lllJI · tly. 

It ma kes everything a bout av iati n in th 1 ast ' Ill sma ll ind · L If 
the n it 1 tat· cont inu es t keep its a ir f rc · pmg ram a · mall 
as it has in t he l a . t, t h r c is n q u t ion abo u t wh re it \\'ill be in th 
near f uture . It will h in last p lac a m o ng othe r po\\' e rs in t h a ir. 

TESTING A PLANE BEFORE IT FLIES 

A Loening submarine plane mounted in the full-scal e wind tunnel of the N ational 
Advisory Committee for Aeronautics resea rch laboratories . It is attached to mech­

anism underneath which records all its flying characteristics. 



CHAPTER III 

OTHER WORLD AIR POWERS 

·Relative Combat Airplane Strength-European Governments Estab­
lish Great }{esearch and Development Centers-Great Britain's 

Superior Strength-The French Development Program­
Germany Rearms in the Air-Italy's Air Force Pro­

gram-Japan's ).[odcrn Air Force-Russia Strives 
for Air Power. 

G R.EAT BRITAIX. France, Germany, Italy, Japan and'Russia, 
in the order named, were making real progress in the de­
,·elopment of their air strength at the beginning of 1936. Each 

nation was increasing its flying personnel, e:l\.--panding training facilities, 
creating reserves of pilots and equipment. perfecting its methods of 
research and development and setting up greater aircraft manufac­
turing industries capable of producing fleets of military airplanes in 
the event of war. 

One way of gauging relative air force strength is to compare the 
number of combat planes on hand and those projected for certain peri­
ods. \Vhen combined \\;th a fairly accurate knowledge of air force or­
ganization, plant capacity and the kind of machines the industry is 
capable of producing, it enables one to determine actual air power. The 
following table has been compiled for the Aircraft Year .Book for 
1936. It includes all armed planes. pursuit-fighters, light and heavy 
bombers, attack, armed scout and observation, armed patrol and trans­
port ships, machines in active service, reserves and secondary re­
serves. It is not in any sense an official report; but it is an attempt to 
set down the approximate strength, based on all that has been said. 
written and observed about these air forces during the last I 2 months, 
what they are believed to have had on January I, 1936, as compared to 
the machines they had 12 months previously, and what they plan to 
have on January I, I93i· The Gnited States is included for purposes 
of comparison. 

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

33 
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of planes, ancl then in mtmlll'rs suflicit.·nt tn ket•p pan· wit It ht.·r ;..: n·at 
air force pmgram. It is to equal any force in the world. 

Combat Airplane Strength 

January J amnry 
1935 IC)Jll 

British Empire ......... . 2.8oo J.{K>O 

France ................ . J.Goo J.-JOO 
Russia ................. . 3,ooo 3 .. wo 
Italy .................. . :!,JOO :!,&X> 

United States .......... . :! ,o(io 1 ,l)OO 

Japan ................. . 1.Xso 1,Hoo 
Germany .............. . ()()() 1 ,6oo 

January 
I ()3/ 

-t.soo 
4·000 
-J.OOO 
J.OOO 
:..!,200 

2.100 

:..! ,l I()() 

The L:nited States. France and Japan lost in actual numerical 
strength during 1935. hut that is not m·arly as significant as tlw fact 
that in each country technical progn·ss has het.·n rapid. France a year 
ago had many combat planes. hut was falling behind the others in tlw 
performance of equipment. J n 1 lJ.)S France dl'voted a great effort 
toward modernizing her combat planes. Japan commcnct.•d turning out 
all metal fighting machines with fairly high performance. planning to 
re-equip all squadrons hy 193R The rate of increase in comhat planes 
equals that of the United States. Japan's production capacity has in­
creased in the last year. The United States, as explained in Chapter 
I I, is still ahead of other nations in the technical excellence of its 
combat planes. But that can he traced soldy to the momentum of the 
past. \Vhere it had once been three years in the lead. it was only 1 X 
months ahead in technical development at the hegi nning of 193l'. 
Others were beginning to make faster progress in aerodynamic science. 

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

Russia's large fleet can be compared to those of other nations only 
in numbers. With few exceptions the Russian planes are slower, mort' 
cumbersome and more difficult to keep in repair. That can he attrilmt­
ed to several factors, among them unskilled personnel in the shops, the 
relatively few capable designers and engineers and the system uf State­
owned and operated plants. 
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Britain s Superior St rength 

E ngla nd ' la rge t wind tunnel. It wa · placed in 01 erat ion at the Fa rnbo rough lab ­
oratoric- in 1 9.J - . 

deled to that is the present ent iment. create I b) worl d condi­
t ion . B r iti sh feeling was summari ze I b:· \1 inston Chur hill in ov­
ember . 1935, when he said: •· ur position nov\ is b r more dangerous 
than in 191 -1- because the air menace is new and unmeasured, and our 

lei lines of defense on blue water are no longer suffic ient to preserve 
u . . M oreover we are much more deeply entangled on the Continent 
th an we were in 1914." 

Great Britain is earnestl y working on an expansion prog ram cal-
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culated to keep her ahead of other nations in the air. The combat planes 
which the Government could bring into service increased from 2.8oo 
in 1935 to 3,6oo· in January, 1936. Total combat strength. including 
reserves, is to be built up to 4.500 machines by January. 193/· 

The Home Defense Force-a part of the Royal :\ir Force-is be­
ing expanded from 52 squadrons with 58o tirst line planes and reserves 
to I23 squadrons with 1 .soo planes ancl 1 oo per cent rescn·es. The 
program is to be complctccl during 1936. Including reserves the Brit­
ish air strength at the beginning of the year was divided as follows: 
In the British Isles I ,ooo combat planes in service and 1.000 reserves: 
500 combat planes, including reserves, assigned to the Xavy: about 
6oo combat planes, including reserves, assigned to Royal Air Force 
contingents on duty abroad; and about 500 combat planes in service 
with the various air forces maintained by other governments in the 
British Empire. 

The regular Royal Air Force personnel is to he doubled numeric­
ally, to a total of about 6o,ooo, including 5,000 pilots. Nine new flight 
training schools are being established. Forty-nine new air stations are 
to be created, with special attention to strategic points on the East 
Coast. H.eserve squadrons ar~ being increased, and a number of new 
reserve squadrons are to be organized among the colleges and schools. 
Amateur pilots receiving commissions will receive I I 5 pounds sterling 
to reimburse them for the cost of learning to fly. 

With 35 airplane factories in the Gnited Kingdom the Government 
maintains on its active approved list for military procurement I r fac­
tories. They are capable of producing about IO combat planes a day. 
The Government's air force expansion program, enlarged twice dur­
ing I935. calls for a plant production capacity of 75 planes a week by 
July I, I936. That output is to provide replacements for obsolete 
equipment and add goo modern planes to the roster of the British air 
forces hy the end of the year. Many observers believe that objective 
will not be reached, however, in view of the need for slowing up pro­
duction to incorporate the latest technical developments. 

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

The missions are: ( r) To meet an invading air force and shoot it 
down or drive it back; (2) to invade enemy territory and destroy its 
air force centers and concentration depots; (3) at the same time to 
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protect an ke p open th la 
tre . F or tho e r a on h 

oi co munication throughout the em­
Government ·i pencliog la.rger amoun ts 

AMERICAN AIRCRAFT IN SERVICE ABROAD 

A Hornet-powered Douglas transport, one of the fleet operated by K-L-M receives 
a visit from some enthusiastic Dutch lads at the Amsterdam airport. 

ular serv ice at the beginning of 1936. It had a sen ice peed of 23 I 
m iles an hour. Experimental machines now are making greater speeds, 
and the British hope to start equipping their squadrons with planes 
doing 270 miles an hour before the end of 1937. New Gloster and 
Hawker pursuits are on the program. The DeHavilland Comet type 
is being developed into a twin-engine fighter. An exceptionally fast 

-ickers general purpose plane, an A' ro scout and other armed obser­
vation types are among the projects under way. 

~ ew machines on the production line include the Armstrong Whit-
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worth. with two~ Jo hor~t'l" 1WtT :--;jdd<'ky Ti;..:<'r t'Ilt,:itw-. ... : t•" 'I • t r:tn­
port or IHJil!lwr with a ~pn·d "i tlliJrt' th:111 _: 1 .::. nnk-. ;tJ• l·· •til. ;, Ill'\\" 
1\ri:-;tol. model 130. dt·:-;i_l:tH'cl i"1· a en·,,· "i tl1n··· :tn.J .:.1 "dclit·r-. "~' 
twn ton:-; t,f ho111l1~. Tlw TH'\\' llandky I 'ag<' _::.1 j,, •ntlwr will carry 30 
IIWll or two ton:-; <Ji IHIII!ll:-;, .\ !1('\\" r:ri:-ttd l\\'il!·t'll!..:itt< lll"tkl. r<'-.{'J]] 

l1ling the .\lnerictll . \ nny typ(':- dt·\·('l()pf'rl in 1' 13_::.. i-. n·1" •rt!'d t" han· 
a speed greater than .. qo rnilt-~ an h"11r. 

The ( ;«,V<'I"IIIllt'lll has defirJil<'ly ad«,ptf'd a Jl"l~~'y ag:tin-.t national 
ization "f the aircraft Illanlli:tctllrin;..: indn:-;tn .. \itn 1~ _\T;tr-. ,,j t·:-; 
perienn· tlw 1\oyal .\ircrait l·:-.taldi-.1111H"nt at Farnl,,r•nlgh. acct,rd­
ing t" rept,rts in ICJ.).::.. ha~ :-twn·t·•kd in pn,rJucing "nly "ill' \'tT\ "r 
dinary type "i Jlying 111;whi1Jt', 1 lw ' .. _lll<'<'ll I;,.«. typ•·. tt-.t·cl ;1-. a targl't 
in anti-aircraft practicl'. I 1 ha~. h• •\\'1'\Tr. carri<'d , •II '" •IJH· w• •rt hwhik 
<'xpcriments in win·lr·s~ Ctllllr•d 11i aircrait. u~ing tlw ~Jiwt·n J:('t'. 

The (;"vennJH'nt has a]-;,, n·vi~ed it~ pr"ntrt'IIH'IIl nll'th.,r]-. t" i:ll·il 
itate pn,ductinn "i n1t1dnn InachiiH'~ ,,·hilt· th<'\' -.till arc lllt~dl'rn. Tlw 
li('W system prrJ\·irlcs th;tt the .\ir \lini:-try "l'r,-cificati,,IJS :-;hall he -.im­
plillcd. to afford thl' <'t>JJ~lrtJI't(,r~ ~<lllll' lt·t·wa\· i11 cn·atin:..: ..;ati-.iact,•n 
machines forth<' air f•,rn·:-;. Tlw t·xtt·nt "i -.·,·n·in· tt·~t" :111rl t·n·n th\' 
first IC'sts at the :\f;lrtlt"shain 1<'1'1111ical qati<Jil ha\'1' lll't'II tll:ll\'rialh· n·­
duccd. :\II those chang<'s Clll II(' :-;ummarizt·d in t1lll' "«'lltt'IIt'l': . Thl' 
/\ir i\linistry has <kcirl<-d tr, tell tiH' l\1·itish aircraft i11clt1"try what it 
wants and then give til<' indttst1·y an opptlrtunity !•1 pr,clun· it ·,,·ith till' 
least possible red tapt· anrl dt"lay .. \practical sai<'gtJard n·1nains; if a 
manti fact11rer dncs not sttl'l'<'l'd in producing- what t IH' ( ;, >\'tTnn1cnt 
wants. he may not rcc<"ivc furthl'r orders. It is up!() him. 

I:ritish official scil·ntillc rl's<"arch is conCl'lltratl'd largely in till' 
Ia! 10ratories at Farn borough, corresponding t 11 t hl' La ng·lt'y I .a hnrat or­
ies of the Sational Advisory Committee for .\l'ronautics in the 1"nited 
States. New apparatus was installed in I().)_=i. including a hig \\'ind 
tunnel. and research facilities \\'l'l"e to Ill' further increased during J().)ll . 

. \t the beginning nf IrJ.)() the aircraft industry was in an excclll'nt 
position to carry out its share of the air force cxpansi1111 program. lt:­
record f orcign trade in HJ.)5 had augmenil'd the innl'asing 11rdcr~ 
from the Covernment sn that a majority of the plants had full lTC\\'S 

of trained personnel. 1\1any of the larger plants were working day 
and night. :More than $rr,ooo.ooo wm·th of aircraft products were 
shipped abroad during the first ro months of 1935. Quantities oi air­
craft engines were shipped to Germany. Accessories wne shipped to 
Russia. lVIilitary aircraft as well as commercial planes were sold in 
South America. 

Like all other nations abroad ( ;1-cat Britain is l'ncnuraging her 
air transport lines to improve their service, and thus advance l1ritish 
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ShO\\·i ng the m echani sm which turns the blades so that they always bite out just 
the right amount of air for best performance at any height. 
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boats are being built by Short Brothers and arc to han: sleeping ac­
commodations fur 16 passengers or chairs for 24. The land planes arc 
being built by Armstrong vVhitworth. and are to he high-wing mono­
planes with retractable wheels. They will scat 27 pas~cngcrs b~ day 
or carry berths for 20 at night. The new transports will ha vc h1gher 
speeds, materially quickening Imperial Air\'.·ays sen· ice bet ween L?n­
don and cities on the Continent. London to Capetown. South :\fnca, 
is to be covered on schedule in four days. London and Australia are to 
be spanned in seven days. Feeder lines are to be established in South 
Africa. 

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

The French Development Program 

At the beginning of 1936 France had 3,400 combat planes at home 
and abroad, in active service and in reserve, as compared to 3.6oo ma­
chines in 1935. Like the United States the French Government has 
permitted the air forces to fall behind in combat equipment. and for 
precisely the same reasons-confusion as to policy and methods of 
pr?cure_inen!· Germany's astonishing progress and the Italian-Ethi­
optan sttuat10n have now jolted the French into realizing the danger 
involved in letting the air force fall behind that of other nations, both 
in numbers of planes and in performance. The Government now has 
~n intensive program under way. French factories delivered approx­
tmate!y 6oo ~ombat planes during 1935. They took the places of 8oo 
machmes which had been written off the air force lists through obso­
lescence or crashes. Like that of the United States some of the re­
maining equipment was more than six years old. The French air 
forces are to have an aggregate of 4,000 combat machines at the end 
of 1936. That number, the Government believes, will be a so per cent 
lead over the number that Germany may have at that time. 

At the beginning of 1936 combat machines were distributed as 
follows: In metropolitan France there were in active service 240 pur­
suit planes, 240 bombers and 620 armed scout and observation ma­
chines. For every plane in active service there was another in reserve, 
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The new full-scale wind tunnel at the Cbalai -Meudon laboratories, placed in op­
eration during 1935. 

colonies and dependencies had about 2 40 combat machines, mostl) 
obsolescent. 

The Governments program for 1936 is threefold. It will increase 
the number of combat planes. It will provide greater amounts for re­
search and development. A roused by Italy's creation of the great ex­
perimental station at Guidonia and Germany's similar development at 
Acllershof, the Government is sparing no effort in expanding its own 



cent raJ department n f technica I ck•n•lnpnl('nt and st.·icnt i lie rl'~Ca rd1 
at Chalais-Mcudon. Improved laboratory facilitil's han· been pro­
vided. the scient i fie sta ~T considerably increased ancl the research and 
development work 11f the < ;,.vt•nmwnt and industry coordinated tn a 
degree which the French tlwmseln·s fllll't' thought impossible. l'mlt.·r 
the new system l'X])('rimental contracts are often shared by as many 
as three rival manufacturing companies. all worl.:ing toward the cle­
vclnpmcnt of a single type which the air forces are to ha\'c in large 
numbers during IIJJ7· The ohjcctin· is to ha\'e the new air iorce 
equipment as efficient as coordinated seit.·nce and indus! rial enterprise 
can possibly make it. 

The third part uf the program is toward increast·d personnel. The 
strength of the air forces is to he increased from an existing total of 
J.soo pilots and J/.OOO other men at the beginning of l<J_)(J to 4.200 

pilots and .p.ooo others at the end of the year. 
Decentralization of the 25 Fr<'nch aircraft factories in the vicinity 

of l'aris. started in HJJ5· is still )l('ing carried on, tlw plan being to 
have independent mamtfacturing units far t.•nnugh apart to prevent 
wholesale destruction hy air raids. 

:\ew machines assigtwd to the squadrons include a new Bloch 
homher carrying a ton hom), load at J~(J milt.·s an hour with a range 
of 745 miles. Forty twin-engine Amiots with a range of r .ooo miles 
are being cleliverecl, and an additional r,o may he ordered during the 
summer of 1 93(j. The pursuit squadrons arc heing wholly provided 
with new machines. Half of them had received new machines at the 
beginning of the year. Nieuports and a Dewoitine 500 were among 
the new single-place machines having speeds in excess of 230 miles 
an hour at service ceilings. They represented a 20 per cent increase 
in speed over the old types. 
~ Like those of all other powers the French program emhraces pl~ns 

for an extraordinary development of large fast homhers. The four­
engine Farman 22r, with a wing span of ro8 feet, is reliably reported 
to have a service speed of more than 200 miles an hour and a long 
cruising range. Twin-engiue light attack bombers with service speeds 
of 240 miles an hour were being cleliverecl at the rate of two a week 
at the beginning of I93(j· But the program was for still faster equip­
ment, if possible, before the end of the year, with pursuit planes mak­
ing 280 miles an hour under full service conditions and bombers doing 
250 miles an hour. Among the new planes were the Bloch 130 twin­
engine fighter, Bloch 200 night bomber and a Bleriot-Spad . 

. Aside from a number of domestic air lines and a few independent 
air transport services extending into Africa the French have concen­
trated in Air France their international transport development. Air 
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cretl) by 1enera l 1-Ierrqann ; erino·, I-\. ich .. -\.ir Mini t r. He '' orked 
( r two year . p ri or to 1935, cr tl · 1 lan nin~· projecting and, ' here 
possible, building. I osses ing· the ab lute confidence of H itl er he 
was able to command the res urces of Germany; and there is no ex­
ao·ge rat ion in the statement that he made the 111 t of hi s opportunity. 
" hero of the German a ir service in the \ i\ orld V'/ar, brilliant, efficient 
and one of the most practical of m n , Goering "'as able to surround 
himself with the best talent_ available in the Third Reich. His aides 
soon won reputations for enthusiasm and ability . Nowhere was there 
such an exhibition of expert, practical planning as that which Ger­
many o ffered to the world late in 1935, offered, that is, with reserva-
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tions. General Goering as a leader of the famous l{ichthofcn squad­
ron was noted for his surprise attacks. He likes to work in secret in 
order to prepare surprises for his friends as well as potential enemies. 

The German air force program got under way with the rise of the 
Hitler Government. At the beginning of 1935 Germany could have 
mustered about 6oo combat planes . ..L\onc, however. was the equal. 
type for type, of the latest combat planes built elsewhere. But at the 
beginning of I936 the German air forces had available approximately 
I,6oo combat planes; and a large number of them compared f~n·orably 
with the best machines in Europe. Goering's plan is for 2.00o combat 
planes by the end of I936. 

The r,6oo combat planes early in 1«)3() were divided approximately 
as follows: ooo heavy bombers. :200 light bombers and scout planes 
and 200 pursuit ships, aggregating I ,ooo first-line combat planes. with 
300 in reserve and 300 assigned for combat training. 

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

The organization of the air force is built around the air regiment. 
generally comprising 8r airplanes, in turn divided into '"·ings, squad­
rons and flights. Four complete air regiments were equipped with 
first-line planes at the beginning of 1936. with others in process of 
organization, some partly equipped. 

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

As a result the 17 airplane factories have actually been reduced to 
r I factories. Certain authorized plant~e given development orders, 
with ample funds to design and build a new model. Instead of build­
ing one plane the plant is asked to produce 12. The r2 machines are 
put through constant development processes, as one after another they 
come from the plant. If the model meets expectations, it is taken away 
from that plant, together with all jigs, plans and the necessary per­
sonnel familiar with all details-all are transferred to another plant, 
one of a number designated solely as production plants. There the 
required number of planes is turned out under a system which, Goer­
ing and his aides believe, will assure maximum production in an emer-
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The new high speed wind tunnel at Adlershof, placed in operation during 1935. 

could produce that number of planes only after expanding for seven 
months under actual wartime mobilization conditions, the significance 
of the German program becomes more apparent. 

It means that German air power is to be geared up to a point where 
it is ready for the immediate demands of any war effort, not seven 
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months or a year after the lighting starts but on the day that war 1s 
declared. 

The German ability to produce aircraft possessing the hest per­
formance qualities was thoroughly demonstrated during the \Yorld 
vVar, when Germany alone turned out so,ooo military airplanes .. \t 
the time of the armistice. despite a serious shortagt• of raw matt•rials. 
the factories were producing 2.000 machines a month. 

Junkers pr()clurts arc i amuus the world over. They ha vr i ormed 
the principal equipment on the I )eutsche l.uft If ansa, the great Ger­
man air line system; and they have bt·uJ sold at rclativc.:ly low prices 
in more than a score of other countries. thereby providing n.·n·nut·s to 
keep alive part of the (;crman industry. 

The Junkers J u-52, a three-engine metal transport fnr 17 passen­
gers, was produced in such large quantities in 1935 that there was nu 
place to store them under cover. l.u f t ll ansa had all that it could op­
erate and maintain in rcst·rvc. The I :crlin airport, Tempelhof, be­
came littered with ju-52 transports. Scores were seen standing in 
a corner of the field. \ Vhen scJJne disappeared, others s11oll took t ht•i r 
places. 

The J u- 52 was not very fast; but it had a definite kind of efti­
ciency. It could carry good loads at a speed of about 1 so miles an 
hour. It was, frankly, a disguised. if cumbersome. bomber. The pas­
senger compartment could be easily transformed. There were..: mount­
ings for bomb racks along the walls. The flooring came up in places. 
to disclose complete traps for bomb release ancl all such facilities. The 
lavatory in the rear of the passenger compartment was actually a gun­
ners cockpit. The roof was demountable. and there were fittings for 
machine guns, sights and a communications system to the pilots' cock­
pit in f rant. 

Late in 1935 the Germans started selling Ju-sz machines through­
out the world, sometimes for only five per cent of the estimated cost 
of production. The reason for exporting the ju-52 was that the J u-8(i 
was coming off the production line in increasing numbers. The J u-86 
is a twin-engine smooth-skin transport-bomber with retractable land­
ing gear and oval fuselage. It has a cruising speed of 180 miles an 
hour at 8,ooo feet with full loads. ln appearance it resembles the 
leading American transports of T935· 

The Arado plant at Warnemundc is building advanced trainers 
and two-seat fighters. Dornier at Friedrichshafen is building light 
bombers and attack planes with slender bodies and high speeds. Dor­
nier was experimenting with all metal construction during the Vvorld 
War. The famous Gothas of the war. the great bombers that raided 
England and other Allied countries, \vill soon he in the air again. The 
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pu rsuit squadron had Heinkel-so n - eat biplane fighters with serv­
ice speeds of 2IS miles an hour. amino· off the production line at 
present is the He-70 pursuit. "' ith a more modern and powerful en­
g ine. It is believed to have a service speed of 2_ o miles an hour. H ein­
kel is bringing out a very fast tv\ in-engine attack-bomber in I936, the 
I-Te- I I I. He is selling combat planes in China. 

The Henschel locomotive, truck and bus manufacturing company 
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since 1933 has been building up a large airplane manufacturing plant 
at Johanisthal; and it is now producing general purpose planes. which 
within two years have increased in speed from 16o to more than 200 

miles an hour. The Weser aircraft plant, started in 1934. working on 
machines designed by Dr. Rohrbach, has taken O\'CJ" the iormer Rohr­
bach plant in Berlin and established another at Bremen. It is building 
both land and sea machines. The Buecker plant at Rangsdorf, started 
in 1933, has heen turning out training planes. The name of !\lesser­
schmitt is again in the air with Germany's new squadrons. The de­
signer, vV. Messcrschmitt, has been chief engineer of the B. F. \\". 
plant at Augslmrg, and it is producing two-place fighters and light 
attack-bombers. Focke-\Vulf is building fast planes. 

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

The comprehensive plan for development of the new German air 
force does not provide for immediate mass production of combat 
planes. General Goering is far too practical to waste money and ma­
terials on machines that must become relatively inferior within a year. 
There is no indication that mass production of combat planes is con­
templated during 1936. The fact is, however, that General Goering 
can do it if conditions should warrant. Observers believe that pro­
duction will be kept down to provide a total of 1,500 first-line combat 
planes and 900 reserves by the end of 1936. 

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

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

The air force program radiates from three great centers. One. is 
the now famous house of 2,000 rooms, a modern structure in .Berlm. 
It houses the entire Air Ministry. Beyond question it is the first build­
ing of the kind designed to coordinate and facilitate the organization 
and direction of modern air power in all its complex forms. Here 
Goering and his high command plan and direct every movement to-
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dom inant thought that Germany's one hope of regaining her status as 
a g rea t power li es in the ajr Goerino· has used hi unlimited pO\vers t o 
make of K ladow the most thorough center of military aviation re­
sea rch and t actical development in the world today. 

KJadow became a colos al a ir c.ity late in 1935 · and it was only 
starting. Four thousand men v. ere '' or king day and night on that de­
velopment, \·vhich is eight miles in circumference. There, being com­
pleted, were the Academy of A ir Vvar and the Technical School. Of­
fices , halls, lecture rooms, dormitories and other facilities give it the 
appearance of a univer sity. There are fu ll-scale models of all the 
modern implements of aerial warfare, and drawings, designs and 
small models of things to come. There are motion picture halls, a 
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radio station, models of cities, fortifications and war zones represent­
ing every conceivable kind of bombing target. There arc research 
rooms with charts, descriptions and other data about every country in 
Europe and Africa. The buildings. some with iour floors. arc of per­
manent construction. There is a central heating plant. Kladow has 
its own yacht club on the shore of the lake that flanks one side of the 
air city. There is an L-shaped landing field, on one side of which are 
hangars, repair shops and a transportation department. It is rumored 
that Kladow has plenty of homb-proof shelters, in case of enemy air 
raids. 

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

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

Forty military flying fields are to be established by the end of 1936. 
Although starting comparatively late in building up Germany's air 

power, General Goering and his fellow enthusiasts have had the ad­
vantage of freedom of action. That and the fact that they could begin 
at the bottom and build with new materials, instead of trying to reno­
vate an old institution, provided the tremendous impetus in the third 
major activity in their aeronautical development, the central research 
and experimental organization with its principal station at Adlershof. 
The German name for it is abbreviated to DVL, and it corresponds 
to the National Advisory Committee for Aeronautics in the United 
States, which maintains the Langley Laboratories at Langley Field, 
Va. Like the British research center at Farnborough, the new French 
center at Chalais-Meudon and the new experimental air city of Gui-
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In adopting \merican d ien and construction practice the E uro­
pean constructors soon learned that if th · w re to carry on any real 
independent development they mu~t et up e tabli hments for scien­
tific research similar to that of the N ACA. dler hof j ~ the German 
answer to that demand. Having unlimited f und at its disposal the 
D -L has a program which wi ll make it the equal at least of any aero­
nautical research institution in the world. 

Briefly, that kind of scientific research and xperimentation, under 
favorable conditions and with adequate equipment, takes all the guess­
work out of aircraft design and construction. One knows precisely 
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what a design will do before a pilot takes it up in the air. And one may 
determine, if he desires, what he must do to a design in order to have 
it give a certain kind of performance. The laboratories at Adlershof 
are being provided with every device required for the most thorough 
research, the latest being a vertical wind tunnel for the study of free­
spinning airplane models. The pear-shaped structure of the :\dlershoi 
vertical tunnel permits operations under a pressure of two atmos­
pheres. It means that here under laboratory conditions scientists may 
test and record accurately tests of models under conditions exactly 
similar to those existing when a pilot takes up a new plane for flight 
tests. A full-scale wind tunnel was added in 1935. 

The DVL also collaborates with the universitit•s which have aero­
nautical laboratories, notably Goctingcn, Hanover. Stuttgart. I~erlin 
and Aachen. The practical tests of models from the designers and 
manufacturers generally go to the universities for tests, while the 
scientists and staff at the Adlershof laboratories continue to delve into 
the unknown, prying loose for the future improvement of German 
air power the secrets which otherwise might remain forever mysteries. 

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

Boys who qualify for training receive a month or two at one of 
the 16 central training schools, tuition and board free. Back home 
they make models, graduate to gliders and even receive flight training. 
By the time they are 18 they are able to decide whether or not they 
want a career in aviation. Some enter the aircraft industry, others 
become mechanics, engineers and helpers on the air lines. They may 
elect to enter the air forces, where they start in the lowest ranks, with 
opportunities to work their way up through the non-commissioned 
grades. Many become non-commissioned pilots. German officials be­
lieve that they have available when needed more than so,ooo young 
men who have been trained in the various branches of military and 
commercial aeronautics. And each of the 16 main training centers is 
turning out approximately 6oo upper classmen a year, a total of some 
Io,ooo trained airmen annually. 

German air transport is developing more rapidly than ever before 
because General Goering believes firmly that the future of the country 
does not lie in air force preparations alone but in air transportation 
linking together all corners of the earth. With that in mind he has 
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-nited States in cooperation ·with . merican line. . new Zeppelin, 
the "Hindenburg", larger than the " Graf Zq pelin', was to make its 
maiden flight to the United States in f 'Iay, 1936. A irplane operating 
subsidiaries of LuftHansa were being establi hed in various countries 
of South America, the German plan being to compete with the Pan 
American Airways System with a complete chain of inter-connecting 
lines throughout that continent. 

Italy's Air Force Program 

Premier lVIussolini has expanded Italy's air force development 
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program twice during the last 12 months. To the ...:.ooo pilots and 
20.000 nther personnel in the regular air forces cady in ICJ.)~ he will 
have added I ,500 pilots and 13,000 others hy the end .,j I!J.)(l. Combat 
airplanes. m1mlJCring 2.300 early in J().)~. had incr(';tS('cl to ..!,1-loo in 
January. 1936. besides replacements for losses incu rrecl in the l·:thio­
pian campaign and during training activities in Italy ancl I .ihya. The 
com hat airplane strength is to be increased to J.OOO etTect i ,·es hy the 
end of 1936. most of the new planes replacing old eq u ipmcnt. 

Italy's 15 airplane factories arc on a war basis. The :-:avoia and 
Caproni plants arc turning out rush orders for new long-range bomh­
i ng machines. Fiat's aviation su bsicl iary is producing t hrcc d i fTerent 
models of pursuit ship. The J{omco works is producing pursuit and 
three-place observation planes. The Piaggio plant is supplying a iast 
single-float seaplane for .:\f editcrrancan squadrons and also a three­
engine monoplane bomber with retractable wheels and a speed of 220 
miles an hour. Hundreds of Savoia twin-hull flying boats with long 
cruising range and speed of 140 miles an hour arc also in service at 
an increasing number of coastal air stations. 

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

In March, I936, the Italian bombing squadrons in Ethiopia were to 
receive new machines, Savoia S-8I models, cruising at 217 miles an 
hour with full crews and two tons of bombs at a height of r 3.000 feet 
with a range of goo miles. . 

The high-speed school maintained by the Government at Lake 
Garda, which had enabled Italy to retain the world speed record for 
several years, has produced practical results in improved streamlin­
ing, control at high speeds, engine cooling and high altitude perform­
ance. New pursuit planes to be in front line service in I936 are to have 
speeds the equal of any in Europe and exceptionally high service 
ceilings. 

J 
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Japans Modern Air Force 
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THE ACA \ ATER CHANNEL 

The ationa l Advisory Committee tank at its Langley laboratories, for investi­
gation of seaplane and flyin boat bulls. The electric carriage draws them through 
the water at mile-a-minute speed. This is on of the American facilities now being 

duplicated abroad. 

with which Germany wa buildincr up her ai r 1 ow r in 1935 the Japa­
nese Army and Navy air forces ''ere quietly, but none the less effi­
ciently, modernizing their equipment and tactical organizations. At 
the end of 1935 Japan was in fact a power to be seriously considered 
in any comparison of air force strength. 

"The future of our national defense is in the air," exclaimed a 
spokesman for the Army in demanding unlimited appropriations for 
1936. 

The Army and Navy air forces are modeled closely after those 
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of the United States :\rmy and .:\avy. admittedly the lw-t t:tcti~·;d or­
ganizations in the \\'nrld. The Japanese .\nn}· has an ••q.,:;utiz;tti••Il 
similar to the 1J. S. :\rmy :\ir < ·()rps. It aJ~., is crcatin~ in that ~n\·in· 
a general headquarters air force which will 11ccr•me till' "trikin~ i••rce 
of the military establishment. The Japanese .:\avy·s ;l\·iat:rm ser•:icc 
ranks second among all the po\\'crs. !win~ exn·lkd r•nh l•y that 11i th· 
United States, the most efficient .:\avy air force in cxistenc<'. 

In January, 1<)35· .Japan pr•ssessed apJ•r()xintatcly I .:--:_::.• • l·r•mh;tt 
airplanes, including resnvcs. ln January, I<J.)Cl. tlw nttml•n had l>tTn 
reduced to r .Roo: n()t through ()\'l'J"sight (II" failure t" l•uild machines 
but due to the need for replacing (J],s,Jlctc ('quipmcnt \\'ith nnv. The 
Navy squaclrfJilS \\'ere receiving increasing mun],crs of new machines 
at the end of the year. The Army squadrons were to n·cei\T quantitie~ 
of new machines in I<J.)O. The pro~ram prr,\·id('d i11r :lll incn·ase. he­
sides replacements, giving _Iapan a comktt plane strength • ,f some 
2,roo machines at the end of I<J.)O. 

The Japanese .:\avy has approximately the same nutnlwr of Clllll­

bat planes as the U. S . .:\avy. Japan has about 390 coml1at machint> 
on her carriers and cruisers and 4/0 at sh()rc stati.,ns. The .\rm:-· ha, 
940 combat planes, including rescnes. It has an air brigade in I..::orea 
and another in Form()sa. The entire :\rmy ai1· fl!rce is receiving as­
signments to duty in 1\fanchuria, the squadrons heing tran..;il'rred 
hack and forth to afiord training opportunities for all. 

Until 1935 the average Japanese military plane was always three 
or four years behind those of the United States and Europe. That wa;; 
because Japanese factories were building to the foreign designs and 
they required two or three years to get into production. But the policy 
of building up a domestic industry so that it shall always be self-sus­
taining and available for any emergency has been a Japanese policy 
since r884 when the Government turned over to private companies its 
:;\Javy shipyards, ancl thenceforth encouraged all private industries to 
expand to be ready to build to any Government m·clcr, however large. 
That policy has prevailed in Japanese aviation. 

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

The greatest production plant in Japan is that of the ::\Iitsubishi 
company which so successfully developed Japan's naval construction 
program before the turn of the century. Its aircraft factory at X o­
goya covers 71 acres and has 4,000 employees. In 1935 modern ma­
chinery was installed for the fabrication of all metal aircraft under 
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J'.riti:-:-h l ic cn ~c,;_ The Kawa a ki com all\· i ~ a so buil ina a ll metal 
pia 1c~ . i 1cl .ding tw in-e 1g · nc. low-wi 1rr ~10 pia e bomber~. F r the 
11. :-- · imc : 1 he r a \·iatio 1 hi o ry Japan · now able to eq ip all her air 
i • •rcc~ wi h com ha· anc capa)IC o .peed - r a ·e r ·han 2 00 mile­
;\ 1 hnu r. 

:\f c 1aced h:· H. t ::;:oia · · rr : O\ ·i 1g R ed .-\i flee t which can be ent 
aga i 1: he ·· Ill • 1St im p · an · a sena sand indu. ·ies with fair pr pects 
ni bombing th l' lll into chao~ unk::s n · and de ·oy d before reachina 
ht< r nbjcCi iY cs . Japan i~ e:- ·a) i:;h . lg h ~e air fnr e ha;;c::; at st rateaic 

AIR TRANSPORT IN ALASKA 

One of the L ockh eed Elcctra5 operated by the P an America n Airways System on 
its Alaskan routes . 

point s f rom w hi ch they can be sent out to me t an enemy. The appro­
pri at ions for N;:~ vy aviation have been doubled fo r 1936, and the Army 
air force is to r eceive unlimited fund s. The 26 milita ry squadrons 
will be increased by eight in 1936. The Navy" 22 squadrons are to be 
increased by 18 before 1938. 

J apan 's aviator s arc rece iving constant t raining in China, iVIan­
churi a a nd m or e recently in the northern areas of the empire. Cold 
weather maneuver s were carried out in February, 1936, whole squad­
rons of planes operating und er conditions which would provide expe-
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rience necessary to cop<', for example. with an enemy striking- from 
the North. East or \Vest. 

Russia Strives for Air Power 

Two airplanes a day from each of 1 1 aircraft plants. and 10.000 

machines ready for war by I939· with legions of trained pilots avail­
able for duty on any frontier-that was the Russian plan early in 
1936. Among the numerous obstacles in the way of that program is 
the fact that the aircraft plants cannot produce that many planes 
under the present system. There are not enough experienced design­
ers to develop the various types required hy any balanced air force. 
There are not enough aircraft plants. Technically, Russia has a long 
hard road to travel before being a serious competitor with other world 
air powers. Able officials in Russia believe that if the present air force 
should set out against any first-class power, Japan for example. entire 
fleets of planes would be destroyed without one ship reaching its ob­
jective. Relatively fast, high-flying planes could shoot down the 
slower machines without much danger of being shot down in return. 
But Russia has an air force. 

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

In January, I935, Russia had approximately 3.000 so-called com­
bat planes, some 6oo of them in the Vladivostok area, others distrib­
uted among the 35 air force bases that extend from Leningrad to the 
Black Sea. On January I, I936, the total number of combat planes 
had increased to 3,300, and I ooo of them were in eastern Siberia. . ' 
Approximately 6oo machines had been produced in 1935. an average 
of two for each working day for the entire country. Half that num­
ber had been used for replacements. The official program contem­
plated an increased production of some r,soo combat planes in I936: 
but those charged with manufacturing them knew they would not be 
able to produce more than half that many. A fair estimate places 
Russia's combat strength at 4,000 planes by the end of I936. New 
bombers now being delivered to the squadrons can cruise at I 50 miles 
an hour with 30 soldiers or two tons of bombs. They have a range of 
I,200 miles. 

Unlike the factories in other countries many of Russia's airplane 
plants are not used for building airplanes. They are devoted solely 
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a y ar. 
b in mp.l t d at rone h . 

:\ \"ough t Corsair from the " . Au u ta ' pa:.ses one of the oldest f rm of 
· tr~nsport in A ia. 

It i to have a per onn I f ooo and. th proo-ram call for an annual 
production of r,soo mal l. fa t pur u1t plane 

D uri1w an offici al c lebrati n in ~ [o cow when the S viet Gov­
ernment could be expected to mu ~ r all a' ailable aircraft for a dem-

nstrat ion over the heads of for to-ner , a total of 635 planes were 
counted , including 400 attack machine , roo pursujt and 135 heavy 
bombers . The Government, however had tagecl demonstrations in 
other sections of the country. 

The Central Aero H ydrod) namics Institute at Moscow is the 
heart and soul of Russia s program for air development. It is rapidly 
being equipped w ith all the latest faciliti es for thorough research and 
experimentation, including wind tunnels, water channels and engine 
development equipment. It is responsible fo r the huge planes pro-
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duced in recent years, although actua l constr uct ion turne I v r to 
the FiJi plant. 

The larger planes in 1935 had r lati\ ely I w p b -
tween roo and 140 mile an hour. hu ia's f te t b not 
make more than r6o miles an hou r , accord ing t r li abl 
Other factories a re making commercial machines and 
planes, the de igns ba l la rgely on fore ign mod I . 

If popular enthusia m f r thin s aer nautical m a11 anything 
Russia should have a g reat futur in the a ir. T he c untr · i ideally 
suited to aerial transportation with modern equipment and th roucrhly 
trained personnel. It is destructi' e to qui pm nt in the hand of in­
experienced operator , however. Lut the people lik aviation . They 
are willing to follow their leader in any nterpri e, u h a. parachut 
jumping. Thousan Is of young men and wom n b am parachute 
jumpers in 1935. In the A rmy large bodies of tr op '' er A wn 
across country and dropped with full fio-hting e 1uipment I ) parachute 
behind imaginary enemy line ; a lth ugh one might r a n:1bl · qu 
tion the value of such tactics on any occasion " hen a real en 111) ,,·a uld 
be on guard . \n entire company of soldier d riftin o· I wn n para­
chutes might eas ily be killc I of{ by a qua I f infantry I ef r ver 
reaching the ground. B ut such nnneuvers tir the imaginati n of all 
Russians and arouse them to g reat heights of enthu ia m. E l ewhere 
in the world official attention is concentrated olely on the m re e­
rious aspects of flyin g-technical develor ment, increased production 
facilities and still greater effectiveness on the part of the air force . 

BIG BOEING AND LITTLE BOEINGS 
Two of the Boeing Wasp-powered Air Corps Pz6-A pursuit ships nestle under the 
wings of the great Hornet-powered Boeing bomber 299. It weighs IS tons, the 

little pursuits I0 tons each. 



CHAPTER IV 

WITH THE ARMY AIR CORPS 

Serious Shortage of Planes Despite Superiority of American Aircraft 
-Reasons for Delay in Equipping the Air Corps-Secretary 

Dern's Report-686 Machines Ordered-Program for 3,000 

Combat Planes in Five Years-Importance of the Air-
craft Industry-The GHQ Air Force-:0Tew Air 

Corps Bases-Activities During 1935. 

O X January 1. 1936, the Army Air Corps had in active service 
approximately 1.200 officer pilots, 14.000 enlisted men and 

some 300 combat airplanes fit for real war duty. The remaining 
8oo machines on the Air Corps list were obsolete enough to be cast 
aside in any determination of actual air force strength. They were 
from four to eight years old. and lacked the high speed and other per­
formance requisites of modern military aircraft. The average of three 
military aviators to every useful combat plane in the Air Corps evi­
denced the acute shortage of equipment in this important branch of 
the defense establishment. 

That serious situation could not be attributed to ordinary causes. 
The aircraft plants in the United States were recognized as being fully 
capable of producing machines in sufficient quantities and of such high 
performance as to keep the air forces numerically stronger and vastly 
more efficient than any other air force in the \Vorld. The American 
aircraft manufacturing industry technically was at least 18 months 
ahead of any foreign competitor. It could produce any type of plane 
with assurance that it \vould be superior to similar types built abroad. 
Despite the armament race in Europe, which \Vas causing the larger 
powers to work their aircraft plants three labor shifts a day, the prod­
ucts of the American manufacturers possessed far greater speed, 
climbing ability, load-carrying capacity and flying range. \Vithout 
exception all other powers attempting to create huge air forces were 
following American practice in design and construction. 

A majority of the members of Congress long had been in favor 
of maintaining the Army Air Corps at a strength commensurate with 
the forces of other powers. Congress was disposed to appropriate all 
necessary funds for that purpose. The General Staff of the Army 
and in fact everybody concerned with the national defense were in 
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agreement as to the de irabili ty 
a ll times equi pped with I twe n 

Delay in prov iding modern 
to several reasons. 

For several yea r · ong rc 
money t supply the · ir · 

f main ta inina a milit<:try ai r fore at 
and J,- o fi r ·t-lin plan 
q . qui] m nt oul d be t raced 

been acquirin annually. on a r . · al. 
f und . for experimental an I d v I 1 m ·nt vv rk. The equipment 0 11 

hand either wore out r b ·cam ol ol nt. Att mpt. to _up ly me 
machines with limited ]! · \ fun Is li I not I r ing imm ·cl ia te re ·ults . 

A lso, The A ir · rp · method of l r cur 111 · nt t n led t create 
long delays between the inc pti n f a new de. ig n and a tual produc-

CONSOLIDATED A-II ATTACK PLANE 

One of th e two-place attack monoplanes in th e Air Corps. It i powered with a 
Curtiss liquid-coo led Conqueror engine. 

tion orders. The system did not assure a program of ontinuous de­
livery of modern machines under any circumstance. 

Lastly, Congress was investigating the various pha ·es of the A ir 
Corps procurement system. There was considerable controversy over 
the methods by which the War Department should encou rage manu­
facturers to develop new and improved designs without losing money, 
methods of letting contracts for experimental machines, the A ir Corps 
methods of testing the machines, and lastly, its methods of completing 
tests before placing the models in production. 

By 1935 the lack of funds, the Air Corps procurement system and 
the desire of Congress to investigate the situation thoroughly had com­
bined to deprive the Air Corps of equipment which it should have been 
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U. . A rmy .4 ir· C(trps Official Plroto 

THE H\ DO GLA BOMBER 

Several Army Air orps sq uadron a re being equipped wilb this machine. 

Secretary Dern continued: 'The first contract for this group was 
let on June 28, 1934, and to date 10 airplanes have been delivered 
thereunder. In addition, the fir t airplane under each of the several 
other contracts has been delivered and accepted. Inasmuch as this 
delivery may at first glance seem small, I wish to emphasize here that 
the major problems creating delay in the delivery of aircraft arise in 
connection with the test and acceptance of the first airplane under the 
contract and that thereafter the delivery of the remaining planes is 
accomplished at a very much accelerated rate. This is significantly 
borne out by the fact that deliveries of aircraft under the aforemen­
tioned contracts will total more than soo during the year 1936, com­
mencing at the rate of approximately 20 for the month of January 
( 1936) and increasing progressively each month thereafter. 
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"I a m going into the m a tte r o f th e ' tilll e fac to r· i11 "ulllc <kt:lil. he ­
cau se on e of th e chi ef cr itic ism aga in st the \ \ ' :n I ) cp:n li lll'lll has lll'cll 

the length o f tim e bet,,· cc n the incept io n n f :111 :1irpL11w < k~i .:!n ancl the 
d elivery o f airplanes of thi s d e ig n in qu:-~ntit y (() til t· t: ll· icd unih in 

ATTACK PLANES IN STEP FORMATION 

Col. Earl Naiden leads his 3rd Attack Group over Barksdale Field, La. The planes 
are Cyclone-powered Curtiss A-r2 all metal destroyers each carrying five machine 

guns and a load of bombs. 
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tlw t"tdd . ~iiJCC th e prc,;ent p u ed ure ha ~ been p ut in to effect , con­
,tant t' "t"(lrt,; ha ,·c been made o reduce this ela_ -ed pe riod . ne step 
akt· 1 is ' ' isst e c· rcular propo. als to the · rade sufficiently fa r in ad­

,. a H:t· .,f the :1,·ai!ahil ity o i fun d ::: tope mit the a ward inrr o f cont racts 
:d t no~ t in11m·diatcly a ite r approp ia cd i und .- be om a \·a ilable to the 
• lt-p:trt llll" lli. Fn r cxampk. circular proposab have a lready bee n is uecl 
'' tht• t r:tdc cct\·c r ing I'J .~/ rcquircmcn :-; _ . \ n, ther step taken is the 

-.. tilttni uing of the airplane of tl e :uccc:sful bidde r to an ·ac ·eleratecl 
-..~. · n· ice k:--1 · ior :t per icHl o f qo days . whi ·h proce lu re ,,·ill red uce to a 
tlll llll ll lllll tht· ttt·cc,;:-; ity o i chan~e orde r · wi th the delay incident 
ht-r l'io . 

··1 :tm plL'ascd to he able to info ·m _·ou that un ler the new policy 
,,j Ct llnpdi ti \"C· bi dd ing :md the suh -eq t ent impro vement which have 
l•tT ll m:Hk tlw re in . qua11tity del i,·erics ui a ircraft a re no'v being made 

Clwrlcs Ja .-/)(:an photo 

MART IK EXPER IMENTAL BOMBER 

L ::~le s t model of a line t ha t Gl en n L. Ma.rt in has deH loped st e:.~d ily since 1918. 

io r tact ical use w ithin somethi ng less than t wo ye...1. rs of the elate o f 
ad ve r t ising. r:-o r example . the circular proposal for attack a irplanes 
\\a s iss ued on l\Jay 28. I 93-~- and delivery of six airplanes has already 
been made. with deli very of approx imate!:·• 40 more clue by May, 1936. 
Such a r ate of deli very compares most favorab ly with that of fo reign 
powers on which inforrnation is avai lable.· · 

O ne of the points in controversy wa.· tha t the lag of two year s be­
tw een des ig n and deli ve ry o( aircraft to the air force s consti tutes real 
dange1·. because th e air forces cannot have the beneflt of training with 
machines \-vhich represent the latest ciesig·n. There was much varied 
opinion as to whether foreig n powers actu ally delivered such old de­
velopment s to their a ir fo rces . I n view of the speed with which other 
a ir power s were producing service machines at the beginning of 1936. 
Secretary D ern' s comment in hi s annual report f01· the fiscal year 
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1935 , is of unu ua l inte rest . lJ c stated: .. .\ fudnn l'!jlllj >I!Jvt!l i ••r "ur 
A ir Corps p rese nts a some\\'h a t s pec ia l problem . IJt'C ttht' th<· r:l<lica 
changes a nd astoni shing im pro ,·cment s tint an: IJc i1 1g Illark ir" '' ' y<·a · 
to yea r in a irCI·ait des ig n in d icate that th e airp !:111c j ,., 111•t : c a ,.,t and ­
a rdized a rti cle whi ch may be sa fc ly p rocu red i11 large q tailli ivs ,,·it !l­
out da nger of obsolesce nce ." 

The report continues : ''Severthelcss , the a ir elclllcllt \\'ill ltJHioul,t­
edly p lay an im portant part in moclc nt w::u·fa re . and the latest cotnl•:tt 
planes have reached such a degr ee f cffic ie 11cy th ;-tt th ey will ut Hplc. ­
tionably r ema in usef ul fo r a number of y •ars . 'Yen i f imp ron·d m uck] , 
should come out. A sound p re pa r e cln ~?ss poli c,·, th erdll rc . dictates 
that we should at least equi p our se lves w ith CIH•u g h o f tlH: nw,.,t lllude rn 
fighting p lanes to repel a n in vader ;.-t l the outbreak of host il itie.· . :\t 

NORTH AMERICAN AVIATION'S TRAINER 

These Cyclone-powered basic trainers for the Arm y Air Corps have t op speeds of 
more than three miles a minute. 

present our air force is far short of its r easo nabl e r equi rements. Under 
the most favorabl e circumstances it w ill be several year s before thi s 
shortage can be met through the adoption of a n orderly procurement 
program. The life of an airplane is relatively short and in a few years 
it has either become worn out or is obsolescent by r eason of n ew devel­
opments. l-Ienee the annual requirem ents merely fo r r eplacements 
are high. 

"With a view to developing and equipping our force w ith m odern 
planes of the best type I urgently recommend the ina ug urati on of a 
s-year aircraft-procurement program under which approx imately 
8oo airplanes of various types will be procured annually. It is es ti­
mated that of this number approximately one-half would be r eq uired 
for replacement purposes and the other half would a ugm ent the pres-
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t· 1 :- rcn .~th . . \t the end uf thi .· :-yea ·· pe r iod we wo uld possess a t 
k:1:'t :. oo comkt t a ir plane:; i moce n design, p lus a co ns iderable 
lllllllbc r \\·hich c<• ul d be u:-cd i l• r a i 1ing, tran p rt , and other pur­
po c:; . La,;t year 1 endo rsed the rcco nmendat ion o f th Bak er Board 
iur 2 .320 plane:; by the end o i 3 _n :ars. I doe not -eem to m e tha t the 
: -year pro: r:m1 ahon' su gested is inco n i tent with t hat r ecommen­
da io11. .. 

The .\ :;:; i:;tant ~ecre a n · of \\-ar, 1 Tar rY H . \ Voocl r in!! cha r o-ed 
~ - .._, ' 

\\'i t h a ctual \\ ":H I) 'parunent purcha:;e ' and also th e m a intenan e o f 
the pla n for the m o bilization o f all indu ·tr ie- t as u re a d quate u p­
pl il':i :lftcr a dccb ration of war . made the io llo \\'ing comment in h is 
ann ua l r eport fo r 19: :: 

"J am forced to the concl u . io n that th i co untry must I ok to it 
g r eat pr iYate in du,.; try ·o r the -- uppl y o f muniti o ns . In o rder to make 

TH E :'\ORTHROP ATTACK-BOMBER 

Th e s-C long-range m ilitary monop la ne ll' ith i SO horsepower H orn et engine. 

o ur nati o na l d e fen se effecti\·e, private indust ry must be suffici ently 
fl e xibl e to adapt it self to the prod uction of war mate ria ls soon enoug h 
after th e o pening o f h ostiliti es . I t follow s t ha t A m erican industry 
sh o uld be p r epared to p erform its war mi ssion . T his m eans that in­
dustry sho uld be g iven muniti ons work in time of peace, for a ny plant 
that has o nce produced munitions is thereafter better llua lifiecl to p ro­
d uce the same munition s in -vvar. I fee l impelled to emphasize the im­
po rtance of obtaining legislat ion wh ich w ill permit the \Nar Depart­
ment, in time of peace , to place educational o rders, so that selected 
industries may actually produce. before the emergency arises, a limited 
a mount of the kind of materiel ass igned them for war manufacture. 
U nder the present laws r equiring competiti ve biclcling, no assurance 
can be given that a ny selected p lant could r eceive such educational 
orders." 

Close observers of national af-fairs believed that the Assistant Sec-
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1929 

1928 

1927 

1926 

1925 

1924 

HOURS FLOWN PER FATALITY BY . S. 
1923 ARMY ATR CORPS 

1922 

retary of War was expressing that finding in an effort to com t th e 
propaganda, inspired by both aliens and various socalied pacifist or­
ganizations, favoring nationalization of the aircraft plants; or failing 
in that, the manufacture of all Government aircraft in Gove rnment­
owned plants. 

Secretary of War Dern gave official recogniti on to the fact tha t 
alien pacifist propaganda does not meet with the approval of tho .- e 
charged with the defense of the United States when he made the fol­
lowing comment in his annual report for 1935 : 

"The success of an army depends upon having an adequate number 
of trained officers. Our scheme of national defense contemplates se­
curing the extra officers that will be needed in war time from the offi-
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r will r a 
f undati n 

THE AIR CORP IN FORMA TIO 

\\ a p-powc1 ed Boeing P- z6A ships of the 24th Pursuit Squadron over southern 
California . 

in fact. I t is no rash a erti n to ay that R ·en e fficers' Training 
orps g raduates are no more j in o·oi tic or truculent in international 

affairs than those vvho have not had militar training. But they are 
better prepared to serve their country in ti me of national periJ. 

"v\ e must assume that all citi zens, e.xcept a few who despise our 
fo rm of government and des ire its overthrow, think the U nited States 
is worth fighting for. I f they have that pah·iotie feeling in their hearts 
they should not permit themselves to be mi led by seditious propa­
ganda, but sh ould willingly and loyally support every agency created 
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by the · ct . whi h et up th be. t rga niza i n fo r a 
cit izen army that In s ver be n cone iv l. The pr vi. i n f t ha t act 
a re entirely dem crat i an I a r c n ·i. t -nt wi th the a. pira li f th 
m st iclea li tic 1 ver f p ace." 

Early in 1935 th , n ral Ticadquart rs J\ ir ·l·o r 
under th direct c mman 1 of 1\lfaj r ; n r;:!l Frank :\ f. :\ ndr '"- . . 
retary Dern le. crib d that organi za ti n in hi r pc r t. a: f II w. : 

" O n · o f the m . t im portant st p. t ward improv I nati na l d -
fensc that was tak ' n by the \•\ a r Dcpa rtJTl nt dmin tl1 1 a. t ri. ·al 

READY FOR COLD WEATHER FLYING 

Lieut. Col. Ralph Royce, commander of the First Pursuit Group at Selfridge Field , 
prepares to lead a squadron on cold weather maneuvers through the Northwest. 

year was the organization of the new General Headquarters A ir Force. 
This force is composed of practically all of the combat elements of the 
Air Corps in continental United States, together with certain observa­
tion and service units. The various elements of the force are at flying 
fields throughout the country, but are so organized as to permit their 
concentration at any point without delay. The commanding general 
of the General Headquarters Air Force is directly under the Chief of 
Staff in time of peace and of the commander in chief of the field forces 
in time of war. This force is highly mobile and possesses great striking 
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A WACO FIGHTER FOR CUBA 
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organ izati n 

Two bomb racks a.nd three machine ·guns lurk in. tbi V asp Junior-powered Waco 
S3HDA biplane delivered to the Cuban air forces. 

"The 1r rp ha Jacked officer f rank appropriate to the com-
mand of many of its unit and b cause of the technical nature of the 
luties it was not fea ible to tran fer higher ranking officers to this 

arm. To remedy this situati n advantao-e was taken of authority con­
tained in the act of 1926 and many Air Corp officers "ere given tem­
porary promotions. \ 1\Tith the enactment of the new promotion law 
Air Corps officers shared with other officers in permanent advance­
ment, so that the number of temporary promotions required will be 
greatly reduced." 

Shortly before adjournment in 1935 Congre.ss enacted a law as 
suggested in the Wilcox Bill authorizing new military air bases at 
strategic points throughout the United tates and in Alaska and Ha­
waii. Congress, however, failed to appropriate the money for such 
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ba e. . ·1 ecia l \ 1\ia r Dep'tr tm ent boar I wa a 1 pu in t ' d to st udy and 
r eport on a ll ava il ab le ite. ; an I · n <Tres wa tu be a:kcd in H)J ll to 
approp ri ate the 111 n y f r t hi s im po rta nt d ·vclopm nt. The need fo r 
s uch ba es wa · im pe ra tiv . . c r · ta ry D crn made th ' foll o wing r ' ­
commendat ion : 

" ho rtly afte r the c lns 
es tabli shm en t f milit ' try a ir has ·· 
became a law. T hi s a t s tab lis h 
but fund . to ca rry ut th 

fi ca l y a r a hi ll a u thorizing th 
a nd d p t in . trat g ic lo ation . 
an impo r tant mili tary air pol icy, 
o f the ac t a r · n t a \ ai labl . Tn 

SAFETY IN LANDING WHEELS 

The mammoth drop test jig built by the Boeing Aircraft Company to t est the 
landing gear of the Boeing 299 four-engine bomber. Tests revealed that while the 
bomber's gross weight is 15 tons, the landing gear will withstand a load of So tons. 
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The r935 four-engine, Hornet-powered Boe.i.n •99 fl ying high and fa t as it aver­
aged 231 miles an hour on its non-stop flight from Seattle, Wash., to Dayron, 0. 

\civ nture li fe - avino· and s ientifl exr er iments tending to make 
aircraft ever 111 re effici ent featured th acti\ it.i es of the A rm A ir 
Corps at home and abr ad lurin o- 193 ~ . By way of testing their 
. trength and endurance in e.xtremel) cold \\ eather a group of ir 
Corps officers and men with r 7 airplanes of different t) pes set out in 
February, 1935, under the comrnand of Lieut. Col. Ralph Royce. 
The planes were equipped with wheel skis. They ranged between 
Selfridge Field, Mich., and Great Falls, Mont. At Sheboygan, 
\i'lis. , Lieut. I. N . Ott received an assignment to fly 12 miles out over 
the Straits of Mackinac in a storm to land and rescue a fisherman 
marooned on Big Beaver . Island. He returned with the grateful sur-
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vivor within an hour. whil e at Du luth l\linn., th 
\ir m th mmandin en ral 

end a plane t E ly, 1Iin n .. 

CURTISS-WRIGHT AD VANCED TRAINER 

Developed for the Air Corps, and powered by a 250 b.p. Wright Whirlwind engine. 

night the patient passed the cri sis and started to recover. Nex t day the 
pilots started back to Duluth. \ iVhen they started through the canyon 
in the clearing weather they found that it was only wide enough to 
allow about five feet clearance for the wings on each side. A nd they 
had flown through it the day before without knowing how n9-rrow it 
was. 

In April, 1935, a troop of young sea scouts put out to sea on a 
cruise, when somebody back on shore discovered that their supply of 
food was poisonous. The picture of a troop of sea scouts being 
poisoned at sea threw the authorities into a panic; and they called in 
the Army. Within a few minutes a fast bomber was winging its way 
seaward, its objective being two boats riding closely together. Within 
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A group of the 95 th Pursuit Squadron, Arm_ Ai r Cor ps speeding above the clouds, 
in its ·wasp-powered Boeing P-26A machines. 

planes to locate bandit motor cars speeding over the hio"hways, after 
vl'hich the location was radioed to the police cars. 

-B rigadier General H enry H. Arnold received the Mackay Trophy 
in recognition of his leadership as commanding officer of the rmy 

ir Corps A lasi<an fli ght in 1934, during ·which IO Martin bombers 
were flown to Alaska and back, 8,290 miles, without once stopping on 
foreign territory. 

For his solo instrument landing, bringing his plane to earth at a 
designated spot while alone in a plane and under a hooded cockpit so 
that he was wholly dependent upon his instruments, and for his work 
in the development of instrument landing equipment, Captain Albert F. 
Regen berger was awarded the Collier Trophy by the National Aero-
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na utic \.'s . ociat ion. It is g iv n a nnu a l! ) f o r th g rcalc!:il a ·hi t· ,·cmcnt 
in aviation in A m erica, th ' a lue f w hi ch ha: b n d nton : r a t d hy 
ac tua I u s luring th e pr 'Cecl i ng y 'a r. Li eut. Fred rick 1 •. .-\ nclcr:nn 
rece ived the D is tin g ui shed F ly ing -·ro. s fo r he ro is11t displa_,·ccl \\'h en 
hi s p la ne ca ug ht fir e ov r . an F ra11. is ·n . II o rdered hi s tncchanic t n 
jump w ith a pa rach ut · ; a nd t hen I : p it · th e fact lh;tl thc : h ip , ,.a!­
a lm o ·t com1 let ly IW · I peel in fl a lll · , 1 il ot ·d it across the.: city and 
far out ove r a n F ra n is o Ba ·o t hat it wn ul d not fall and rash in 
the s treets with pos il I le truc ti o1 t o th r. . n r a hing hi s ob­
j ec tive nd r on a lso w n t o ve r th e s ide . to b pi ·ked u p by a fa . t 
m oto r la unch a qu ickl y as he Janel d in t h wa t r. 

A maz ing developm ent: in ae ri a : 1 ho t g raphy \\' r d 111 011 . tratcd 
wh en A ir o r ps p lanes fr m 1fa rch Fi · lei w ent up at night an d photn­
g raphe ! th e Expos iti on at a n D iego, a li f. , ta kin .,:- 1 i tu re. with the 
a id of fl a re·, w ith r e. ults e jua l t th s · oht·1in cd during day lig ht 
hours. 

During the yea r a n increasing number o f ffl c ·r: a nd 111 n. and 
cadets from civil ia n life, were enroll -din the basic 
at Randolph F ield, T exas . raduates f the 1 rima r 
dolph, after their e ia ht m onth. cour , a re cr iven f ur month . add i­
ti onal training in th e A dvance I J7 Jy in 0' School at I e ll y Fi Jd . t hus 
producing a milita ry aviator in one year. 

THE NAVY'S LATEST CARRIER "RANGER" 



CH:\PTER V 

THE NAVY'S AIR FORCES 

l'ilots and Combat Planes-Secretary Swanson's Report-Aircraft 
l·arric:rs-Shortagc of Pcrsonnel-~aval Aircraft Factory's 

l'lanc-Rear Admiral King's Summary of Improvements­
Rc..·commemlations-Operations with the Fleet-Activ-

ities During 1935. 

OK January I. 1936. the Bureau of Aeronautics, U. S. Xavy, 
had in active service approximately 1,300 pilots and Sao com­

hat planes, including :\'larine Corps personnel and equipment. 
Some 450 modern comhat planes had been ordered. and they were 
being delivered to the Xavy in steadily increasing numbers at the be­
ginning of the year. 

Sc..·cn:tary of the Xavy Claude A. Swanson, in his annual report 
ior the fiscal year 1935. stated: 

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

Scnetary Swanson gave the status of aircraft carriers in the fol­
lowing tahlc: 

Total built 

Num- Tons 
her 

United States: 4 92,000 
British Empire: 6 II5,350 
Japan: 4 68,370 

Total built 
under agt~ 

Num- Tons 
her 

3 8o,soo 
6 II5,350 
4 68,370 

Building a1Ul 
appropriated 

for 

Num- Tons 
ber 

3 54,500 
I I5,000 
2 2o,o5o 

Additional 
permitted 
by treaty 
to be laid 
down be­
fore Dec. 
JI 1 I9J6 

Tons 

*May also replace Furious, Eagle, and Hermes (experimental ships). 
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THE STEARMAN NAVY TRAINER 

111 

a ra­
force 

repo r t d 

o f the 

One of 2 0 Stearman M odel 73 trainers, with 22 0 h .p. Wright Whirlwind engine, 
purchased by the U.S. Navy. 

followed and the dirigible sank in 125 fathom s of water. The ves el 
was extremely well handled after the accident and the crew f unctioned 
perfectly. The ship was abandoned upon hitting the water and all but 
two of the crew were picked up by vessels of the F leet. " 

Commenting on the Navy's aircraft prog ram, Secretary Swanson 
reported: 

"The Vinson-Trammell Treaty Navy bill authorizes the procure­
ment of naval aircraft in numbers commensurate with the strength of 
the Navy in surface ships. A t entat ive program of aircraft construc­
tion has been recommended which will provide approximately 1,910 
airplanes by 1940-42. During the past year new airplanes have been 
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Official •. . Nn vy Photo 

CHEVRON FORMATION OF A ·y FIGHTERS 

The carrier " R anger" sends its full squadron of Curtiss BF2C-1 single-seat fighters 
above the clouds during 1935 maneuvers in the P acific. 

training and employment of aviation cadets for limited periods of 
time. In the pending line personnel bill i a provision that will further 
reli eve the demand for officers of aviation training by lifting the statu­
tory limit of 8r for nonflying tactical and gunnery observers. Essen­
tial corrective legislation authorizing the creation of a gr oup of full­
time technical experts within the line of the Navy for employment 

\ with matters of aeronautical engineering has b en enacted into law. 
This act fills a long-felt need and will operate for the increased effi­
ciency of this important group as wel1 as assuring the future of those 
officers involved. 
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"Detailed studi es have been ma I · lurin o- the pa. y ar with a viC \\. 
r an iza i n a nd admin­

istration of an adequate Naval R erv . Th 1 · a val H. , rve Act o [ 
1925 was in general an excel! nt I i c of legi:lat i m and it ba ic pr in­
ciples remain unchanged, but c · r tain min r defect. ha\ c becom e i­
dent during the IO y ar. f wa l H rve administ rat irm un I r it. 
prov isions. In the nea r futur - rre ti\ ·leg-islation fo r thi: important 
ad junct o f: the avy will b pr p . !.'' 

n ugust 23, I935, th D partm nt i :u ·d a pre-.' rei ·a · 
concerning the fir ·t Jl an · t built at the l'hilad ·lphia Xaval \ir-
cratt Factory under the term o[ the in on-Tramm II :-\ c t of i\ Iar h 

Ofiicial Photo, U. S. Navy 

ONE OF THE NAVY'S MYSTERY SHIPS 

A bombing, ft ghting plane built fo r the naval a ir force by t he Great L akes Aircra ft 
· Corporation . 

27, 1934, authorizing not less than ro per cent of aircra ft and engines 
for the treaty strength Navy to be manufactured in Government­
owned or operated plants . That statem nt fo llow : 

"The first plane produced at the Naval . ircraft Factory, P hila­
delphia, under the provi sions of the inson -Trammell Act will be 
flown on August 27th by Naval personnel at P hil adelphia. Later the 
plane (experimental type) designated as XN 3 - T, will be delivered to 
the Flight Test Section, Naval Air Station, A1 acost ia, D. C., for reg­
ular tests which are required by the Navy of all commercially built air­
craft. Designed as the third type of training plane constructed by the 
Navy, it is a two-place biplane, equipped with dual controls, and is 
convertible into land plane or seaplane. Twenty-five feet in length, it 
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Ofiicial U. S. "lavy Plw to 

A PLAN E OF GOVERN fE T MA DFACTURE 

This is t he X "3X-r, a trainer, bu iJt at lhe Naval Aircraf t Factory in 1935. 

speeds have increased the take-off run and landing c;peed (of planes), 
both of the most extreme importance on board a carrier. The im­
provement in controllable pitch propellers and the development of 
landing flaps have improved the landing and take-off characteristics 
of aircraft to the extent that carrier aircraft are now provided which 
compare favorably in performance with the land planes which operate 
entirely from field s ashore." 

Admiral King also reported the overhaul of 488 airplanes and 748 
engines at naval aviation overhaul bases, and a substantial increase in 
the number of flying hours between overhauls. The following recom­
mendations for the new year were made: 
(a) Provision of personnel required by the prospective increases in 

the Naval Aeronautic O rgani zation. 



(b) 

( c) 
(d) 

( e) 

(f ) 

(g) 

AIRCRAFT YEAR BOOI 

Method of carrying out provisions of Aeronautical · ngme rmg 
Duty. Act of June 5, 1935. 
P rovision of adequate tender fac ili tie f01· patr I plane . 
Improvement and increase in h re facil iti - at ava l .·\ ir f:.:'l ­
tions and F leet A ir Bases to care for p rojected incr a e in num­
ber of naval aircraft. 
Establishment of a a va l Air . tat ion in the ·w I• ran i. 
Area. 
Construction of M·arga rita Breakwat r at 1•1 -t Ai r Ba cu 
Solo, C. Z. 
Improvement in x 1 tmg ca rriers and · a1lan h:1n ling and 
launching facilities in other sh ips. 

A FLYING MARINE 
U . S. Marine Corps pilot ready to hop off in his Boeing F4l3-4 single-seat W asp­
powered Navy carrier fighter. He carries two machine guns and underneath th e 

wings, racks for so-pound bombs. 

Admiral King also commented on reserve equi pment and training, 
as follows: 

"The material condition of the reserve planes is good in view of 
their age. A r eplacement program has been begun and will continue 
during the fiscal year 1936. 

"Forty-eight Naval Reserve and twelve Marine Corps Reserve 
students received elimination training at Pensacola, of which twenty­
four and six, r espectively, were selected for flight training. 

"-Because of the fact that there was no class in flight training in 
the fiscal year 1934, there were no reserve officers on active duty ·with 
aircraft squadrons of the Fleet during the current fiscal year. 
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Aviator in 
t a pr p r 

One of the Curtiss SOC-I observation- couting biplane delivered to the N rn y 
in 1936. 

The Navy \vas able to spend only $1,8oo,ooo for experimental and 
development work during the fiscal ) ear 1935, as compared to $2,226,-
222 in 1934. That decrease of $4-6,222 was believed to be serious in 
view of the rapidity with which other nations were increasing facilities 
for development work, planning to keep abreast of all rivals in the 
technical development of naval aviation. Nearly a half million dollars 
was lopped off the Navy's budget for replacement aircraft during the 
fiscal year of 1935, the amounts available being $6,607,230 in 1934 and 
$6,r3o,ooo in 1935, a decrease of $477,230. 
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The report of . elmira! Kin o- a l 
interest: 

conta ined th e c mment 

" n unexpected and Ira tic ri . e in the price eel 
the cost of operating aircraft about ~400,ooo .oo v r anticipated x­
penditures . In order to keep in ide th e app ro1 ri at i n \ ith ut r du ing 
the number of a ircraft in operat i 11 a 1 oli cy wa a I pt d o f auth r ­
izing only the most urg nt r pa ir. and improv ment. at h r . tation. , 
and po. t1 oning all oth r w rk until a I quate fund . h · m avai lable. 

"Dlll·in o- the fi scal y "ar .1 3S th P r i I nt mad ' $ r_.g - .722 <.1\ail ­
able to the Navy Department fr m the E merge ncy ..-\ pJ ropri at ion :-\ct. 

THE NAVY GOES ABOVE THE CLOUDS 

Hornet -powered Vought Corsair as seen from a sister ship during a patrol fli ght 
from the aircra ft carrier "Lexington." 

fisca l year 1935. for the purchase of the f1rst installment of the a ir­
craft which are to be added to the Taval Aeronautical O r rranization 
under the provisions of the Act approved March 27, 1934, authori zing 
the procurement of naval a ircraft for vessels and oth er naval purposes 
in numbers commensurate with a treaty navy. The· same act directed 
that existing plants, factories and facilities owned by the Government 
shall be expanded and equipped to enable the Government to construct, 
manufacture and repair not less than 10 per cent of its naval aircraft 
therein. T o carry out thi s mandate the P resident made an additional 
allotment from the E mergency Appropriation of $2,708,8oo to bear 
the cost of expanding the naval aircraft factory at Philadelphia." 

The Congressional Record of J anuary 16, 1936, (Appendix Page 
532) contains a description of activiti es at theN a val A ircraft Factory, 
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GRUMMAN F 2F-1 NA Y FIGHTERS 

Lt. Comd.r. Andrew Crinkley leads a formation of hi VF Squadron 2B from the 
aircra.ft carrier "Lexington." 

of the yard and, through the commal1clant, is conb·olled largely by the 
B ureau of Aeronautics of the Navy D epartment, vvhose distinguished 
Chief you have had the pleasure of hearing this evening. It has its own 
manager and its own supply department, and is located in its own dis­
tinct area of the yard, occupyi.ng the entire eastern end of League 
Island. It .employs about 1,400 men and women, with a pay roll of 
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about $- 20,000 pe r month, these ftgures being incl uded in tho e a l­
ready given for the yar I a a >vh I . T he tota l c t f operatincr the 
factory is about $4,000,ooo 1 er yea r \~ hich is it c ntribution to Phi la­
delphia's economic li fe blood. It· uppl · clepa r tm nt r cciv cl a rt icle 
in the past year co ·ting ab ut :·r 2,ooo,ooo, and it a nnual i su · xceecl­
ed that sum by a million an 1 a 1uarter d li a r . T he valu f it t ck on 
hand is about $ro,ooo,ooo. 
"The nava l aircraf t facto ry ha · a va ri I mi ·ion. It i · a c nt ral lepot 
fo r the service of supr ly, wh r purcha e and !i t ri bution t hip a nd 
ope rating tati ns of p ract icall y ·1 11 na \ al a rona ut i al uppli e are 
centrali zed . It is a central repa ir ba e, f r I th the a y an I the oa t 

A VOUGHT SCOUT -BOMBER 

The SBU-r, PO'\Vered with a Pratt & Whitney T win Wasp Junior engine of 7 00 

h.p. and equipped with Hamilton Standard controllable pitch propeller . The Navy 
bought 84 of these planes for its aircraft carriers. 

Guard, and a manufacturing unit for airplanes and engines, and serve 
as an experimental station for all types of aeronautical test and re­
search. It is equipped with highly developed laboratori es for research 
and testing of aeronautical engines and structures, and for many oper­
ating and flight problems. Its flight activities require an extensive 
modern flying field and beach. Mustin Field, while not a commercial 
operating field, does serve as a very useful terminus for Federal and 
State planes, and makes an ideal emergency landing lighted field direct­
ly on the Camden-Washington Airway. 
"Besides its contribution to Philadelphia's economic life, the aircraft 
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wned in titution, not perated fo r profit 
an and d maintai n the hi he tanda rd of de ian and workman-

. hip in the a r nau ica1 art . The e tandard of design and workman­

. hip. detum in d and ma intained, and the finding of it laboratories 
available, xc pt in confidential matter to the entire aviation industry, 
t ethe r with th trained per onoel in both profe ioual and mechan­
i al all in whi h th fact r c n tantl turn ut into that industr , 
a re invaluabl n r ibuti n toward at ainin(T practical and safe com-
111 r ial and military a ia ion." 

\ Yhen th . NaY r h I maneuver in the acific during the 
sp r ing of 19 - nea rl 4-0 airplane of the Na ai r forces went 

ut v r th o an n ay and niaht a ianment eiU1er as " the 
f the F l t r b m f ink a th retica1 en my s fleet 

the Hawaiian I land untless fl ights the 

U. S . Navy Ofiicial Photo 

LO G-RA_ GE TA ry PATROL 

Comdr. M cGinni and his crew with the Consolidated P Y3-r in which they made 
the world distance record ior eaplanes in 193 5. 

crew o f the planes navio-ated thei r winged craft over the watery 
wastes by instruments on I), fl) ing in all kinds of weather, when storms 
sv\ ept suddenly out of the distant horizon to blanket the sea and blot 
out th sky with black, impenetrable clouds. There were nights with­
out a star to guide these eagles of the avy along their course, nights 
when mountainous banks of fog rose up from the water in the path 
of the flying squadrons, long barriers of mist and rain through which 
the sharpest eyes could not see even a few feet ahead. There were 
winds of gale force that rocked and buffeted the speeding planes, as 
if an angry sea at its worst behavior were reaching up with wet and 
tentacled hands to grasp these fast ships of the air and pull them off 
their line of flight into some lost port of the skies. 

Such a flight was that of the massed squadron of 43 patrol boats 
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1931 

1930 

1929 

1928 

1927 

1926 

1925 

192~ 
HOURS FLOWN PER FATALITY BY . S. 

1923 
NAVAL AVIATION 

1922 

which Comdr. E. W. Tod led out of Pearl H arbor, Honolulu , on May 
9, bound for the Midway Islands, 1,323 miles away. The great car­
rier "Lexington" lay at M;idway, her squadrons awaiting the patrol 
planes before attacking the opposing force which included the carriers 
"Ranger" and "Langley." For more than a week hundreds of planes 
scouted and bombed and brought back invaluable facts about what 
the others, the enemies, were doing. Only one tragedy marred thi s 
greatest air force demonstration in the Navy's history. Fifty miles at 
sea off Midway a giant patrol ship was forced down to the surface. 
Lieut. Harry Brandenburger and his crew of five came up in their 
patrol pl~ne and hovered overhead, meanwhile sending radio calls to 
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\Vasp-power d Vought Corsairs over the cruiser "Portland." 

1935. The squad ron fl e ,~ a total f I ,6gg hours without serious acci­
dent during the 12 months. Other quadrons flew all year without 
seri ous accident and with near!) a many flying hours as the \vinner 
of the Schiff award. 

The flight of Lieut. Comdr. I-nefler McGinnis and crew from the 
Panama Canal Zone to A lameda. Cali f.. non-stop, in the first of the 
Navy's new fleet of 6o Consolidated patrol flying boats is described at 
length in the chapter on notable flights. 

Lieut. Comdr. H erbert V. \ iViley, heroic captain of the rigid 
airship "l\!Iacon" which was wrecked off the California coast in 
February, 1935, received a letter of commendation from the Secretary 
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of the Navy for " heroic and pron11~ t action' ' in sav ing the life f <~ 
brother officer after they had abandoned the sinking air hip. It huge 
hulk had crashed clown on Lieut. Geo rge Campbell leaving him hurt 
and dazed. Comdr. Wiley saw it, and disregarding the immin nt dan­
ger, swam into the swirling waters about the wreck, r eached the officer 
and bore him out to the safety of a life raf t. In July the ecreta ry o( 
the avy commended L ieut. omdr. Ralph . Barnaby fo r hi s re­
markable success in gliding experiments du ring the Ia t 25 ) ear . 
P arnaby was the first to make a gli ler d cent from an airshi p. 

In 1935 several classes of aviation cadets r ece ived in truction at 
Pensacola in the course of an intensi' e program to bui ld up the Naval 
Aviat ion Reserve. Nearly sao cadets were to receive t raini ng during 
the 1935 program. The Mayor of T ronto, anada, in June wrote 
the Commandant of the U . S. Marine oq s cong ratulating him on 
the amazing performance of Lieut. Col. Roy A. Geiger s flying de­
tachment of Marines from Q uantico, ·\ a., when they gave an aerial 
acrobatic performance over the Canadian city. The i'arines also gave 
a thrilling flyin g show during the ational A ir Races at leveland 
in September. 

Every day of the year a Navy plane takes off from the air tation 
at Anacostia, near Washing ton, D . C., and fli e up to a height of 
17,000 feet, to collect data fo r the Weather Bureau and the Depart­
ment of Agriculture. 

A RESCUE AT SEA 

The Coast Guard flies out to take off the crew of a burning fishing boat in 
March, 1935. 



CHAPTER VI 

THE FLYING COAST GUARD 

Strength of Coast Guard Aviation-Statistics for 1935-Adventures 
Over Land and Sea-Life-saving from the Air-Mercy Flights 

-Spotting Outlaws-\Vith the Ice Patrol-Aircraft m 
Coast Guard Service. 

O x January I. I9J6. the aviation division of the u. s. Coast 
Guard had in active service 48 pilots and 43 airplanes. The 

aviation units were located at Salem, Mass., Cape May, N. J., 
:Miami, Fla.. Biloxi, :Miss., San Antonio, Te."(., San Diego, Calif., 
and Port Angeles. \Vash .. with a headquarters detachment on duty in 
vVashington, D. C. Seven officers were receiving flight training at the 
naval air station, Pensacola. Fla. 

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

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

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

The radio man at the Miami air station of the U. S. Coast Guard 
was humming a tune to himself as he glanced out the window. It was, 
or should have been, the most peaceful hour of the day, that hour of 
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twili ght when the summer sun lcav : th eart h in a mell ow haze and 
the sky blend s with the land and . a in nne qui et. rc: t ful s n . 1-:u t 
not on thi s evening o f June - 4 · 

In place o f qui et there was tumult. N II w 
colors here. There >va. n evenin · ky. It wa t reak cl with I lack . 
H eavy clouds scurri ed low an I Ia h · I the sea into f am- re t I wa v : . 
Far out over the hori z n li (Yhtning Aa h d, long brilliant Aa h a \·et 
too far off for the echoing thunder t b · hea rd . 

All the same it was g ing to be a ha I night out th r . a nd the radio 
111an congratul a ted him. el E on hi s nice o ft 1 erth a ·hore. I· r 11 1 \\'h re 
he sat he could see the hanga r a ll nug for the night. it . g reat : c::1planc 

CYCLONE-POWERED GRUMMAN AMPHIBION 

One of the Coast Guard utility planes on land at Caldwell , N . J 

"Arcturus" nicely sheltered behind closed doors. Not far away th e 
lights were being switched on in the officers' lounge and men were 
gathering in the club room, with nothing to do until the regular patrols 
on the morrow. Then the wireless commenced spitting signals. 

They were for this station. For several minutes the radio operator 
was kept busy unscrambling a terse message out of the static cast up by 
the storm. The Army transport "Republic" bound for New York from 
Panama and now 270 miles off Miami had on board an officer, Major 
Walter Gullion. He was desperately ill. Could some means be found 
to get him ashore to a hospital, for an operation? 

Within two minutes Lieut. Olsen, the Coast Guard commander at 
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T h 

k and [a t. L ik fi r men cl imbino- into boot 

TO PORT 
Tbc Coast Guard plane "Arcturus" flew far out t o ea in re ponse to a radio call 

from t he " S. S. Cerro Ebanu' and brought him back to Miami. 

and rubber coats even bef ore the h rill alarm of the clanging bell 
should end , these guardian of the coa t had donned flying togs and 
were running toward the hano·ar which now wa being lashed by the 
fi r st great pelting onslaught f the storm. T he doors of the hangar 
swung open. The "Arcturus' was wheeled out on the ramp and down 
into the water , with engines warming up. L ieut. O lsen was at the con­
t rols, hi s crew at their station., th e rad io OJ erator ready to start send-
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ing as quickly as they should get into the air and the ante nna cou ld be 
lowered. 

A ll that was only a matter of a few minutes. Then the '\ rctu ru " 
was lifted free of the tumbling waves and its bow po in ted tra ight 
toward the position of the "R epublic 270 mil es away. Lightn ing ap­
peared to be the chief ob tacle at fir t. It might kn ck out the radio 
and prevent their keeping on a true c ur e. Heavy wind , however, 
proved worse than the lightning, for they ame in O' LJ t a nd th y truck 
the seaplane on fi rst one ide then the other, and con tant l) w pt it off 
course, but the trained hands a t the c ntr Is immediat ly w pt it back 
again. S traight into the blackest pa r t f the storm peel the" rctur u ." 

THE COAST GUARD ON PARADE 

With a surface cutter and two North American Aviation flyin g boats and one 
Douglas amphibian the Guardsmen pass in review. 

All eyes peered ahead searching the murk for a single beam of light 
that would mark the "Republic" which was steadily sending forth 
radio messages, and despite the lightning maintaining close, if invis­
ible, contact with the rescue craft. The transport had radioed that her 
searchlight would be on. Would the tumbling clouds and rain obscure 
its rays? 

No matter, so long as the radio worked, because it would serve as 
a straight line of flight. For three hours and a half the seaplane and 
its crew crept through the storm, long hours and tedious, as any one 
knows who has encountered head winds over the watery waste in a 
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din oil-

THE COA T G ARD AT MIAMI 

T he pl:111 e :1 re Douglas Wasp-powered :1mpbibions \'Vith which th fl y ing Gua rds­
men made man y rescues during 19 s. 

skins against .the pelting min. The officer in charge of the lifeboat ex­
plained . The JVIajor 's wife had refu ed to leave her husband's side. 
vV here he went there would l1e go too. o she \vas flying ashore with 
him, in a storm. They helped her through the hatch in the bow of the 
boat. Again the nose of the " rcturus" was pointed into the wind. 
Its propellers hummed. The "Republic" blew a long series of blasts on 
her strongest whi stles. In the language of the sea they meant "Well 
done!" 

Ten minutes after midnight the driver of an ambulance waiting at 
the air station looked up into the sky and then started the motor. The 
landing lights of the ''Arcturus" showed that it was gliding in with 
its patient. vVithin a few minutes 1Vlajor Gullion was in the hospital 
being prepared for an immediate operation, which was successful, and 
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he soon was on the road to complete recovery. E xactly ix line in the 
official Coast Guard records remain a evidence of that fli aht into the 
storm, 540 miles of ocean flying to a' e a li fe. 

Two boys and a g irl adventuring in a aill at ff the oa t n a r 
their homes at Naranj a, F la., were caught by a ru t of ' ind whi h 
capsized their craft. Bravely th y set t w rk, manaa in t ut 
the ma t adrift and righting th b at. They had t climb in 
tuickly, however, because the shark had come up and wer : wimmin 
·lowly but in narrow circles aroun I the di ab led craft \\hi h was 
nearly full of water. ight came on. T he wet an I hu ngry t ri hud­
dled in the little boat, ex pecting it to ink momentarily. Thu they 

CONSOLIDATED MODEL 2r SEAPLANE 

A two-pl ace trainin g or obse rvation ship powered with a 2 50 hor epower \Vright 
Whirlwind engine. 

spent the wretched hours until daylight, which was even more terri­
fying because they could then see the sharks. Meanwhile when they 
did not return home that forenoon their parents notified the Coast 
Guard; and soon a plane was skimming over the sea. Five miles east 
of Miami the Guardsmen found the derelict, and they also saw the 
sharks waiting patiently for their expected victims. After 13 hours of 
blood-chilling adventure the three were picked up and brought safely 
ashore within a few minutes. 

No less than four or five times every month the flying contingents 
of the U. S. Coast Guard were called upon to save human life during 
1935. Not adventure but comfort, the most comfortable way of trans-
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p rtin o- a v r ick man, led hi doctor to place Angus . McLean, 
fo rmer o' ernor of 1orth arolioa aboard a Coast Guard amphibian 
and A · him f rom \tlantic City to a hospital in Washington, D. C., 
in 1\f ay . It av d him many hot r of painful traveling on the surface. 
\\ hen i fl oe chok d the lm e.r Potomac River and Chesapeake Ba 
in Janua ry a t uard plane w nt up almost daily dropping food 
~ n l othe r ·u pl i · t fl herm n an gam pr tector marooned on the 
i.:-land and ut f from all mmunica ion with the h re. In August 

a t ua rei plane from the pe Ha , N . J. tation took a av) 
ctor aboard and peel -~ ~ mil straiaht out over a rough tempes­

tuous ea to take an injured eaman off a tanker and fly him to the 
Marine Ho pital at orfolk \ a. in time to a e his li fe . A hundred 
mil s out in the \tlantic ~ne clay in ~larch I an Armistead, a seaman 
on th fre.ighter "Corneha fe ll throw:rh an open hatch and cut his 
h a I o badly that he on wa in danger of bleeding to death . The 

WACO STANDARD SERIE ABIN PLANE 

ship's radio ent out an appeal for help. Coast Guard amphibian 
hopped out of the Cape M a tat ion and withi:n two hour Armistead 
was in the sick bay of the air station, resting comfortably and out of 
danger. 

The Coast G uard air patrol at San Antoni o, Tex. , in J une worked 
with the Red Cross throughout the flood area along the Colorado 
River. All railroad and highway brido-es were checked for damage, 
and warning sent to nearby towns. Inhabitants of the lower valley 
were notified by parachute messages so they were able to escape the 
flood. Two families stranded on top of a floating barn were rescued. 
The Governor sent his personal thanks for the magnificent work of 
the Coast Guard. Over a most dangerous terrain of mountains and 
ravines made impassable by spring storms the Coast Guard patrol 
from the San Diego, Calif., station in April went out to pick up a 
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typhoid patient and the doctor attending him. They w re brought back 
to San Diego and placed in a avy ambulance waiting at th f1eld . 

Poachers, outlaws and gangs of criminals fl eeing f rom police offi­
cers were harassed and on many occa ions actually run !own by oa t 
Guard planes. There were innumerable mercy fli g ht with medicine . 
serums and emergency apparatus for the ick and injured. T he close t 
watch was kept on all vessels approaching the uninhabited sh r s f 
sheltered waters on the ulf of . xico to make ure that th · y did not 
smuggle in aliens, narcotics and other forms of contraband. 

During the year the Coast Guard aviation units became cr nerally 
known in official circles as the "eye in the sky" for the U. S. Trea un· 
Department, because of their increas ing usefulness along the coa t 
and international boundary lines. They cooperated with the surfa e 
cutters on the internati onal ice pat1· I in the N rth tlantic, sp ttin o­
icebergs and warning vessel s of the danger . 

Coast Guard e 1uipment included 1 ouglas am phibians, orth 
American Aviation flying boats, Grumma n utility amphibians, tin n 
land planes for patrol and radio communicat ions, Consolidated A ir­
craft trainers for the studen t aviators of thi s important se rvi e, and 
Vought land planes for border ancl ustoms patrol. 

LIGHT PLANES-CURTISS-WRIGHT COUPE 

The Curtiss-Wright <:oupe, a two-place machine with go h.p . Lambert engine, 
bmlt for the U . S. Bureau of Air Commerce. 



CHAPTER VII 

GOVERNMENTAL ACTIVITIES 

Twenty-nine Federal Agencies Concerned with Aviation-Miscellane­
ous Activities-Bureau of Air Commerce--Bureau of Fisheries­
Communications Commission-Hydrographic Office-Interc.lepart­
mental Committee on International Civil Aviation-Interstate Com­
merce Commission-~ational Advisory Committee for Aeronautics 
-Bureau of Standarc.ls-Arms and Munitions Control-Public 
Health Service--Soil Conservation Service--Tennessee Valley 
Authority-Coast and Geodetic Sun·ey-U.S. Forest Service-U.S. 
t ;eological Sun·ey-U.S. \Veather Bureau 

N.) less than 29 departments. bureaus and other agencies of the 
federal Government were engaged in some form of aviation ac­
tivity at the beginning of 1936. All were parts of the execu­

tive. the administrative, branch of the Government. They did not in­
clude the numerous committees of Congress dealing with aviation in 
one form or another. Xor did they include the judicial branch. The 
Court of Claims, for e..'i:ample, had before it a variety of cases based 
on aviation. 

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

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

There also was the Council of ::\ational Defense, including six 
members of the President's Cabinet. According to the Congressional 
Directory of January, 1936, it "was charged by the Act of August 29. 
1916, among other things, with the 'coordination of industries and re­
sources for the national security and wei fare' and with the 'creation 
of relations which will rcnckr possible in time of need the immediate 
concentration and utilization of the resources of the 1\atiun.' ~o ap­
propriations have been made fur nor any meetings held by the Coun­
cil since the fiscal year 192 r. The records of the Council of X ational 
Defense, as well as those of the \Var Industries Uoard and the Com­
mittee of Public Information, are now under the jurisdiction of the 
Assistant Secretary of 'vVar, who is charged by law (Act of June 4. 
1920) with the 'assurance of adequate provision for the mobilization 
of materiel and industrial organizations essential to war-time needs.' " 

Bureau of Air Commerce 

Governmental regulation of civil aviation was handled partly 
through the Bureau of Air Commerce of the Department of Commerce. 
In 1935 the Bureau increased the mileage of lighted and radio-equipped 
routes on the Federal Airways System from 19,o8r to nearly 22,000 
miles. The Bureau licensed pilots and aircraft, examined newly de­
signed machines, engines and accessories for type approval certificates. 
It regulated air transport, examined schools and repair stations for 
approval (on request) and enforced air traffic rules. Air line regula­
tion~ were revised to keep them abreast of rapid advances in scheduled 
air transportation. The first steps were taken toward setting up traffic 
control procedure for airways and major airports, the latter directed 
especially to control of airplane movements during poor visibility. 

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

On behalf of the WPA the ·Bureau examined all airport projects 
proposed for development with WPA funds. At the beginning of 1936 
the Bureau reported that approval had been given for some 650 such 
projects involving an expenditure of approximately $5s,ooo,ooo, and 
that 200 were under construction, employing 40,000 men. 
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.'\ invay ex en ion and improv ment begun in 1933 had been 'ir­
made po ible by allotment- of funds f rom the P \ 
ooo mile of new airway liubted and radio-equipped, 

and m d rnizati n f e..x:i ting route . Radio approach equipment was 
in 01 rati n a the - wark \Jrp rt, in talled b_- the Bureau. \t Pitts­
! 1 . h the Bur au had in op ration an xperimental station seeking the 

· · f dir ctional i nal an ' oi imultaneou I · t over-
r o f il · ncino- directional jo-nal for periodical broad-

a1·y equipment. 

LIGHT PLANES-THE HAMMOND 

The Ham mond Model Y, a two-place machine '' itb 95 h .p. M ena co engine, built 
for the . S. Bureau of Air Commerce. 

If so he may direct the directional signals into a converter operating 
a needle dial on hi s in trument 1 an I, listening to voice . broadcasts 
wi th hi s earphone. Or he may el ct to li ten either to voice, or to 
directional signals with the earph ne, and the lat ter possibility is open to 
the pilot with a radio receiver and pecial filter , but not the converter. 

Other radio development included the station location marker, an 
auxiliary transmitter operating a flash light in the cockpit when the 
plane passes over the transmitter of a radio range beacon. A number 
were installed in 1935. Radio teletypewriter and radio facsimile trans­
mission were further developed with a view to using those systems 
instead of leased telephone circuits. A new radio direction finder was 
developed by a company under contract with the Bureau. 

A coordinated system of air traffic control, using towers at air-
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ports, was dcveluped in 1935· A complete set of regulatiuns was to he 
issued early in 193(>, based on the Bureau's conferences with ;n·iatiun 
interests concemed. Thirtv-seven of the Bureau's medical examiner" 
were appointed "air line m~eclical examiners" to examine physically all 
ai1· line pilots every three months. 

The status of the J\ureau's light airplane program at the beginning 
u f I 936 \vas as fallows : 

The Arrow company's A rrowplane was still under development. 
The Hammond Y was !Jcing changed hy the designer and manu­

facturer. and was ahout t"Cady for further tests l>y the Bureau. 
The '"'aterman :\rrmvplan(', a tailless machine, h;HI been delivered. 

and was undergoing service tests. 
A direct control Pitcaim autogiro, with chassis drive so that it 

might he driven on the highway like a tnotor cat·, was scheduled for 
early delivery in 1 C).)IS. 

The \Veick machitH', as rebuilt 1,,. l;airchild to incorporate a new 
aileron and flap rnmhinatiotJ, was un~ll'1· tests in the laboratory of the 
:\at irma) Advisory ( 'ommittee for :\<'ronautics. 

The Curtiss- \'Vright Coupe. an all-metal, t wc>-placc cabin mono­
plane, had been delivered. 

An endurance test of an l•:sscx aulc>mohile cngin(', provided with a 
l>clt drive tn a pmpcllci·. was complctccl hy the Casey Jones ~chool of 
Aeronautics. 

The Continental Aircraft 1-:ngine Company. of Detroit. :\lich .. had 
under development fol· the nureau a six-cylinder radial aircooled en­
gine of the two-stroke, sleeve valve, uniflow scavenging type. 

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

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

Bureau of Fisheries 

'fhe Bureau of Fisheries of the I )cpartment uf Commerce used 
planes to patrol the fishing grounds of Alaska, to make inspection of 
spawning grounds and to transport of-ficials to isolated districts. Air­
planes were cha1·tered from six different companies, and were used an 
aggregate of 40 days during which more than r;,ooo miles were 
traversed. 

Federal Communications Commission 

Increased transport schedules incident to the growth of air traffic 
created a need for additional radio communication. The Federal Com­
munications Commission allocated additional frequencies to the avia­
tion branches. Seven major chains, using 56 frequencies for com-
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Hydrographic Office 

Th Hydrlg ra phic ffi e · · , , · - · · . ·' a') d1 tr il uted 1 il t chart 

S . 
. , 6· ~ 
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LIGHT PLA 
U. S. Bureau of Air Commerce e.'perimen~ model, rebuilt by Fairchild Aircraft 

Corporauon. 

the upper a ir, notices to aviators, memoranda fo r aviators and strip 
charts of the coastal areas of orth and Central merica, Ivle.'<ico and 
the \~lest Indies . In add ition, the office had on file considerable data per­
taining to the principal airports and seaplane bases of all foriegn 
countri es, and it was supplied to pilots on specific request. 

Interdepartmental Committee 

T he P resident of the U nited States on July 2, 1935, appointed as 
members of the Interdepartmental Committee on Civil International 
A viation, R. \iValton Moore, Assistant Secretary of State; Stephen B. 
Gibbons, Assistant Secretary of the Treasury ; Harllee Branch, Sec­
ond Assistant Postmaster General ; and John Monroe Johnson, As­
sistant Secretary of Commerce. The White House announced 
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their appointment was "for the purpose of making obsen·ations and 
gathering information pertaining to civil international aviation in all 
its phases and submitting such recommendations as may seem called 
for." 

In December, 1935. that committ<~e met with representatives of 
Great Britain. Irish Free State and t ·anada to discuss reciprocal land­
ing rights and other forms of international coop('rati!ln in connection 
with the projected ;\tlantic air transport senices contemplated hy 
nationals of different governments. 

Interstate Commerce Commission 

The Air Mail Act approved June I 2, 1934, and amended .\ugust 
q, 1935, conferred on the Interstate Commerce Commission certain 
jurisdiction over air transportation. Rates of payment for carrying 
the mail, scrutiny of revenues and profits of the air mail contract lines, 
new routes and schedules, and all allegations of unfair practices were 
held to come within the scope of the Commission's jurisdiction. There 
was some controversy between the Commission and the Post Office 
Department as to the exact nature of the control each bureau was 
granted under the Act. New legislation was proposed, clarifying the 
duties of each bureau. This was opposed by the Post Office Depart­
ment which held that there should be no change in the 1935 legislation. 
Briefly, the Post Office Department held that the Commission had 
power only to determine rates of payment for carrying the mail. 

National Advisory Committee for Aeronautics 

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

The Committee's laboratories at Langley Field, Va., were reputed 
to be the best-equipped and most fruitful aeronautical research in-
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tituti on in the world . It c mpri d I- and it had a re­
ca rch taff a a -regatina .., _o emplo) e . .. quipment included a fu il­
cale wind tunnel a eaplane tank a propeller re earch tunnel a ·ari-

able den ity wind tu nnel, and naine r earc.h laboratory and a fught 
re ea rch laboratOr) . In 193 '" the ommittee placed in operation a new· 
fr - pinni ng win I tunn I an a - 4-in h hi )p, elocity jet-t) pe wind 
tunnel. . n ther wind tunnel wa n arincr c m I ti n at the b a innina 

f I icrht-f t oo-mile-an-h ur wind tunn 1, .known a a 
full - ee l wind tunn I. Th e fa il iti a -·ur I ever th ina possible 
bein lea rn cl al ut a de i n b for actual fliuht. 

The National Advisory Committee's propeJler resea.rc.b tunnel a t Langley Field, Va., 
part of the scientific facilities being duplicated abroad with increasing intensity . 

A t the beginning of 1936 the Committee re1 orted that the trend 
of development is generally toward larger airplanes with increased 
w.ing loading and also aircraft engines of increased horsepower. Many 
of the researches in 1935 sought to improve the aerodynamic and struc­
tural characteristics of large seaplanes and at the same time develop 
engine and propeller performance. The Committee noted a marked 
advance in speed of aircraft in 1935· 

Enhanced speed was attributed to improved cowling and cooling of 
radial aircooled engines and the location of the engine nacelles in 
multi-engine planes in such manner as to obtain maximum propulsive 
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efficiency and minimum resistence. The Committee was carrying on 
further studies seeking increased speed, improved engine nacelle~. 
wings and wing-fuselage arrangements, development of more efficient 
high-lift devices to permit higher wing loadings. The reduction of par­
asite drag. greater efficiency at high altitudes and greater power out­
put of engines for the same weight and piston displacement were among 
other researches in progress. 

The Committee was investigating a number of devices wbich 
promised to give high lift and at the same time prO\·ide safe landing 
speed through satisfactory lateral control. \Vork on the development 
of the compression-ignition type of aircraft engine had progressed far 
enough to promise early development of such a type. 

National Bureau of Standards 

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

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

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

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

During 1935 the Bureau discovered from numerous reports of tests 
that fatigue failures by far outnumber those resulting from improper 
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Vlaldo Waterman 's experim ental tai!Jes macbin witb 95 h.p . Menasco engine, 
bui.lt for tb e U. S. Bureau of Air Commerce. 

: hO\·\ considerable increa ·e in \veight when expo d to humid atmos­
phere· . O ffsetting that advanta ·e, it wa found the cellulose ni trate 
dop e, commonly used, is highJ in:Aammable; and the Bureau was seek­
ing a substitute. It had de\ eloped an airplane covering hawing good 
r esistance to ignition. A boric acid-borax mixture was fir st applied to 
the cloth which was then doped wi th cellulose acetate. 

For the Navy the Bureau was working on a rubber substitute as a 
coating for gas cells in rigid airships. It can be produced cheaply from 
domestic materials. Its aging properties were being tested on the 
" Los Angeles." 

In cooperation with the National .Advisory Committee for Aero-
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nautics the Bureau of Standards continued work of testing the strength 
of welded joints, including welded lattice and T-joints in chromium­
molybdenum tubing. A report was prepared for publication. Prelim­
inary tests to determine the modulus of rupture of tubing under com­
bined axial and transverse loads were completed, and main tests were 
to he conducted in 1<)30. In cooperation with the lhtreau of .\ero­
nautics an investigation was macle of the strength of cohmms such as 
compression members of welded or riveted aircraft structures. :\bout 
200 column specimens of various materials were tested. and a ml'thocl 
developed for applying the results in design of actual aircraft. 

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

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

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

An investigation of the stability of aircraft engine lubricating oil 
was undertaken in cooperation with the Bureau of Aeronautics. The 
object of the work is to develop a convenient laboratory test for oil 

. .J 
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LIGHT PLANES-ARROW ARROWPLANE 

The ArrO\ experimental Model F , \\ ith conve.rted Ford V-8 engine, built fo r the 
U . S. Bureau of Air Commerce. 

was only approximately five per cent of the total lead in all the fuel 
bw·ned. This indicates that continuous nms of many hours duration 
would be required to obtain a true lead balance and is in accord with 
earlier experiments on a small single-cydinder engine where the lead 
content of the exhaust was found to vary from IO per cent to I 19 per 
cent of the amount introduced as fuel. 

As a part of its work on aviation batteri es, the Bureau constructed 
certain storage batteries with plates one-sixteenth inch in thickness, 
and these were found to meet specification requirements as to size, 
weight, and capacity, and to have a life exceeding by roo per cent that 
of the batteries commonly used which have plates one-twentieth of an 
inch thick. . 

By means of an electrically driven apparatus, vibrations were set 
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up in non-rotating airplane propellers. and the deflection of the blades 
was measured by sensitive optical devices. The points of maximum 
stress were found to correspond closely to the locations oi two of the 
three known types of propeller failures in service. Artificial failures 
as the result of vibration were obtained in the laboratory. They cor­
responded very closely to one type of service failure. This work. to­
gether with a method of computing the stresses in vibrating blad<>s. was 
described in the Journal of Ht~seardl of the Xational Bureau of ~tand­
anls. The next logical step is to ckvelop an instrument which will in­
dicate to the pilot when dangerous vibrations are being developed in 
flight. Work on such an instrument was in progress in 1936. 

The Bureau continued its study of aircraft instrument performance 
and designed several special instruments for the .Bureau of Aero­
nautics. They included an improved carbon monoxide indicator and 
equipment for testing the instrument in the fit·lcl ; several experimental 
models of a combination breathing mask and a microphone: a maxi­
mum airspeed recorder with a range of :;oo miles an hour: an im­
proved fuel flow meter; and acrograph test equipment for field sta­
tions. Specifications for a dirl'ctional gyroscope, an artificial horizon, 
and an engine cylinder tlwrmoml'ler test sd were prepared for the 
Bureau of Aeronautics. 

The standard altitude tables were extended to 8o.ooo feet. and re­
ports on a method of testing oxygen regulators and on the measure­
ment of altitude in blind flying were prepared for the National Ad­
visory Committee for Aeronautics. The Bureau cooperated with the 
National Geographic Society and the Army Air Corps in the design 
and construction of the instrumental equipment of the balloon ·• Ex­
plorer II", the director of the Bureau being chairman of the scientific 
advisory committee on the record stratosphere ascent. The Bureau 
constructed a resistance thermometer; calibrated barographs: prepared 
the purchase specification for, and tested two precision aneroid barom­
eters; and constructed and tested two high altitude mercury barom­
eters; which were used in the "Explorer II." 

At the request of the Bureau of Aeronautics an attempt was being 
made to find a lubricating oil for fine mechanisms that would be sat­
isfactory over the range of temperatures encountered in aircraft and 
which would remain in a satisfactory condition at least three years. 

The Bureau cooperated with the Bureau of Air Commerce in test­
ing and improving aviation lighting equipment. As a result, changes 
in the 24-inch beacons were in progress which should give those bea­
cons higher maximum candlepower with soo-watt lamps than was for­
merly obtained with I,ooo-watt lamps. Manufacturers of position 
lights were assisted in the development of improved lights, and pro-

.. 
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a re wa made in the de\· lopm 1t [ pra tical approach and contact 
light for u~e in onjuncti n. wi th radio aid in fog landings. 

and at the ame ti me 

LIGHT PLA ES-FAHLIN MONOPLANE 

T h Fablin e..'perimental monoplane, powered with a Plymouth automobile engine. 

1 rovided for the ational M uni tions antral Board. T hat Board "shall 
con ist of the Secretary of tate, who shaH be chairman and executive 

ffice r of the Board , the ecretary of the Treasury, the ecretary of 
ar, the Secretary of the Tav an 1 the ecretary of Commerce.'' 

U nder the law the Board " hall hold at least one meeting a year. " 
T he Office of A rms and Munit ions antral is thus officiall y de-

cribed in the Congressional Directory: " Is charged with the registra­
tion of manufacturers, e.,xporter and importers of articles proclaimed 
by the President to be arms ammunition and implements of war, the 
export or import of which without a license would be a violation of any 
law of the United States; the issuance of licenses for the exportation 
or importation of arms, arnmunition and implements of war under such 
regulations as may be promulgated by the Secretary of State ; such 
supervision of international traffic in arms, ammunition and imple­
ments of war as falls within the jurisd iction of the Secretary of State 
under treaties and statutes." 
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Leighton vV. H.ogers, president of the :\eronauti~al Chamber of 
Commerce of America, issued a comprehensive analysis of the regula­
tions, so far as they relate to aviation, as follows: 

"With regard to the regulations: . 
"You will note on pages 3 and 4 the definitions of what constitutes 

arms, ammunition and implements of war for the purpose of the Act. 
Category III, paragraph ( 1) states: 'Aircraft, assembled or dis­
mantled, both heavier and lighter than air, which are designed. adapted. 
and intended for aerial combat by the usc of machine guns or of ar­
tillery or for the carrying and dropping of bombs, or which are 
equipped with, or which by reason of design or construction are pre­
pared for, any of the appliances referred to in paragraph (2). below. 

"'(2) Aerial gun mounts and frames, bomb racks, torpedo car­
riers, and bomb or torpedo release mechanisms.' 

"Category V. ' (I) Aircraft assembled or dismantled, both heavier 
and lighter than air, other than those included in Category III: 

" '(2) Propellers or air screws, fuselages, hu11s, tail units, and un­
der-carriage units ; 

"' (3) Aircraft engines.' 
"You will note that the definition does not include aircraft instru­

ments or spare parts, other than fuselages, hulls, tail units and under­
carriage units. 

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

"Particular attention is called to paragraph ( 5), Section I II, of the 
General Regulations, as follows: 

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

"The licenses granted under these regulations are good for a period 
of four months. They are, however, subject to revocation without 
notice." 

Public Health Service 

At the beginning of 1936 the U.S. Public Health Service, operating 
u~der the -r:reasur~ D:partment, r.ep?rted that it had found travel by 
atrplane of mcreasmg Importance m Its work of protecting the health 

• 
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f th people. It wa u ina a ir raft in meraency transport to region 
whe re pid mi re Ju ired utmo t p d. Th en .ice also found that 
t he reduced t im of airplane travel fr m foreign countries is well with­
in th incul ati n peri d f man} communicable d.iseases, and that this 
fa to · w a rapi ll cr at in (T a maj r I r bl rn \ ·itb the rapid increase in 
a ir ra ·el. 

In it qua rant in w rk th ublic H alth en ice inspected air-

BOULDER DAM IN MARCH, 1935 

A cam era man flying for Fairchild Aerial Surveys caught this picture of the com­
pleted dam. 

planes and their pa sengers and cre·w arriving from foreign countries. 
During the fiscal year 1935, 4,081 airplanes, carrying 34,135 persons, 
arrived at United States airports from other countries, as compared 
with 3,668 planes carrying 26,951 persons in I934· Of those arriving 
in 1935, 2,636 planes, carrying 30,249 persons, of whom 2,000 were 
aliens, were given medical inspection by Public Health Service officers 
as required by law ; the remaining planes arrived at airports of entr:y 
at which no medical officers were available for duty, and therefore, did 
not undergo inspection. 

The International Sanitary Convention for Aerial Navigation, 
which was opened for signature at The Hague on April 12, 1933, and 



I 14 AIRCRAFT YEAR BOOK 

was signed on behalf of the United States on i\pri16, 193-+· was ratif1ed 
by the United States Senate on June 5. 1935. and came into effect on 
August I, I935· At the close of the year, 34 nations had ratifi~d or were 
adhering to the Convention, This Convention provides a samtary code 
which reconciles the interests of international air traflic with reasonable 
requirements for the protection of the public health. 

Soil Conservation Service 

The Soil Conservation Service. of the Department of Agriculture. 
during 1935 started its Colorado l<iver Survey as part of its plan to 
control the silt above Boulder Dam, J·:ngineers of the Service and the 
Fairchild Aerial Surveys establ ishcd 1 8o control points in connection 
with the aerial mapping of the district. The largest aerial survey ever 
attempted in the United States was completed by Fairchild Aerial Sur­
veys for the Soil Conservation Service in '935· It included 22.000.000 

acres in the watershed of the Rio Grande in Cenral X ew ).lexico. 
The Fairchild 10-lens tandem camera was used for part of the work, 
securing control strips at an average altitude of 24.000 feet. In that 
phase of the work about 400 photographs were taken. The actual map­
ping was done with a smaller camera. taking a total of g.ooo pictures. 

Tennessee Valley Authority 

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

Experiments were carried on by plane over the Wilson Dam area 
to determine the feasibility of controlling mosquitoes on the lake by 
dusting the shore line with insecticidal materials. The tests proved 
the method of airplane dusting both economical and practical. In the 
spring of I936 airplane dusting was to be extended to Lake Wheeler. 

In cooperation with the Forest Service, fire patrols were made by 
plane over the national park areas from Bristol, Va., to Chattanooga, 
Tenn., and 75 fires were located and reported. The fire patrol main-

.. l 
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NEW YORK' NEW TRIBORO BRIDGE 

Progress on one of the largest PWA projects in the East is recorded IJy photo­
graphs taken from t he air. 

d ti urvey in 1935. The camera had nine lenses, eight of them with 
as ociated st eel mirrors of high reflectivity . It weighed 305 pounds 
when loaded and stood 38 inches high. Loaded for filming and with its 
a c ssories the outfi t weighed 636 pound . The camera was desiunecl 
by Lieut. 0 . S. Reading of the Coast and Geodetic Survey in coo;era-
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tion with the Fairchild engineers. The camera was fully automatic. 
With one exposure of all nine lenses it could photograph about 6oo 
square miles from an altitude of 30,000 feet. 1t would make a com­
posite photograph 35 inches square. 

During the fiscal year I 935 the Coast and Geodetic Survey com­
piled line maps from aerial photographs of 10,000 square miles of the 
area adjacent to the coast and intracoastal waterways. Singic-lens 
photographs were used for important harbors where plenty of ground 
control was available ancl five-lens for general areas. The photographs 
were taken by commercial companies and the Army Air Corps. The 
areas mappecl extended from New 11aven to New York; along the 
south coast of Long Jsland: Albemarle Sound, N. C., to Jacksonville, 
F1a.; Apalachicola to Mobile; the Louisiana coast from Chandeleur 
Sound to Atchafalaya Bay ; the Texas coast from the south end of 
Galveston Bay to Corpus Christi: and the California coast from the 
Mexican border to Los Angeles. The line maps were printed on scales 
of I :10,000 and I :2o,ooo, large enough for use in sounding the 
adjacent waters as well as affording data of considerable use to en­
gineers and others interested in development of the coast. 

Before I935, the Coast and Geodetic Survey had compiled and 
printed for the Bureau of Air Commerce 3I strip airway maps and 2i 
sectional aeronautical charts. Owing to the need for sectional aero­
nautical charts covering the entire United States, a comprehensive 
program was initiated in the fall of 1934 with the aid of a Public 
Works allotment to complete the entire series of 8i sectional charts. 
Under the enlarged program, 34 additional charts were printed by 
January I, I936, making a total of 6I sectional charts available to the 
public. The remaining 26 were to be printed within the fiscal year end­
ing June 30, I936. 

During the fiscal year I935 flight checking was done by IO flight 
check observers in 46 States. A total of 2,834 flight check flying hours 
were spent in covering 2,554,6oo square miles and 6o sectional charts 
without an accident. The planes and pilots were supplied by the Bur­
eau of Air Commerce. 

The sectional aeronautical charts were formerly known as airway 
maps; however, since they are equally useful for navigation off the 
airways, and are in every way comparable to the nautical charts so 
essential for safety at sea, the new designation was adopted. The 
seri:s of sectional charts is printed at a scale of I :500,000, or about 
8 mlles to the inch. In order to meet the need of high-speed long-dis­
tance flying, there was started an additional series, known as regional 
aeronautical charts. This second series is at a scale of I :I ,ooo,ooo, or 
about I6 miles tn the inch. Two regional charts had been published by 
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WORLD'S LARGEST AERIAL CAMERA 

Sherman M. Fairchild and his nine-lens aerial camera built for the U. S. Coast and 
Geodetic Survey. The camera weighs 305 pounds loaded. It will photograph an 

area of 6oo square miles at one shot from a. height of 3o,ooo feet. 
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U. S. Forest Service 

The Forest Servic<', of the I kpartment of :\grieultutT, carried on 
forest fire control activities and aerial survey in 1935 .. :\\so. the Service 
spent considerable time on experiments aimed at developing new uses 
for aircraft in forest lire suppression. The Forest Service contracts 
with private companies for aircraft use. 

During the fire season of '935· 1,027 flying hours were recorded 
in the transportation of 257-475 pounds of supplies and equipment : 
1.464 men were can·icd J,y planes. adding- 458 flying hours to the total. 
l\1ore than 20.000 square miles of forest area were photographed for 
the purpose of map making, sun·ey of timber and grazing lands and 
for other purposes. 

The Forest Service g(•nerally receives an annual appropriation of 
from $25,000 to $so.ooo for the usc of airplanes in protecting tlw 
national forests from fire. This is spent on forest fire presuppression 
activities. such as patrol, on transportation of supplies and equipment. 
construction of emergency landing ficlcls and the like. Also. other 
funds arc available for usc of planes to reach fires requiring scout­
ing and transportation of crews anrl equipment. The most extensive 
usc of aircraft hy the Forest Service has been in northern Idaho. west­
ern Montana, Oregon, Washington and California. Planes arc also 
playing an important part in the protection of the forests of Minnesota 
and the Lake States. 

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

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

An aerial photographer taking sbots with a Fairchild Cyclops camera. 

Louisiana, a total area of 2,585 square miles, were compiled froni 
aerial photographs. Line map bases of more than 40 quadrangles 
and parts of quadrangles in other States, a total area of 5,340 square 
miles, were completed by the same method. The Air Corps photo­
graphed for the Geological Survey 250 square miles and commercial 
firms r6,2gr square miles during the year. The total area compiled 
from aerial photographs by the Geological Survey in the United 
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States, exclusive of work accomplished in the Tcnm·sst·c \'alley under 
the Survey's direction. was H5.544 square miles. 

The five-lens type of photograph was used in most oi the mapping. 
An increasing amount of photography was carried on with widc:-anglc 
single-lens cameras at high altitudes. This type of photograph co\·crs 
a larger area on a single-lens 7 by 9-inch negative than the ordinary 
photograph taken with a long focal-length lens. 1\atiocd cnlargt•ments 
were made from the small-scale negatives to the mapping scale. The 
method adopted for compiling data from these prints is similar to that 
of the multi-lens type, namely. the radial-line intersection ml'thocl. This 
method will probahly be superseded to a certain extent hy a stereo­
scopic apparatus, the l\1 ultiplcx :\eroprnjcctor. with which the Survey 
was to he equipped. in future. 

U. S. Weather Bureau 

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

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

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

Two additional Weather ·Bureau contract airplane observation sta­
tions were established, one at El Paso, Tex., and the other at Spokane, 
Wash., making a total of eight. Cooperation of the \i\Tar and Navy 
Departments in providing such flights at approximately 15 of their air 
bases was continued. 

Airway meteorological service was put in operation over the Se­
at~lc-Spokane, Spokane-Billings-Fargo, Cheyenne-Billings. Omaha­
B1sm~rck, Twin Cities-Sioux Falls, Albuquerque-El Paso, Cincinnati­
Wa~hmgton, Nashville-Washington, Newark-Buffalo, Newark-At­
lantic City, and Charleston-Atlanta airways, approximating 3.96<> 
miles. 

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

1st Division of VF -sB Squadron over lheir mother ship lhe carrier "Lexington" 
during lhe I 935 maneuvers in the Pacific. The planes a re Cyclone-po\\ ered Grum­

mans. 

telegraphed to designated point on the teletype circuits where they 
·were decoded and placed in sequence-rer ort fo rm and then placed on 
the circuits in proper order. 

To complete as far as possible the off-airway network of stations 
reporting each six hours, 12 additional such stations were established. 
nearly all being in the far northern and \vestern sections of the country. 

The use of air mass and frontal analysis in the airway meteorologi­
cal service was expanded by applying it to maps made at airway fore­
cast centers and other first-order stations at terminal airports. To aiel 
in this, the daily analysis of the 8 a . m., E. S. T., map, made at \i\Tash­
ington by specially trained personnel, was arranged in code for trans­
mission to all such stations on the teletype network. 
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J\ t the beginning o( 1936 there were 5t fi rst-o r l r stati n at t r­
minal a irports and approx imately 525 intermed iate . tat ions with 
off-airway sta ti ons in the airway weather network. \1 eather reporL 
were charted eve ry six hours a t 10 general superv isin · tat ion , from 
which six -hourly regional, terminal and trip a irway for ca t · were i -
sue I covering a ll a irways in the U nited ·tates. 

T he enormous increase in airway traffic cluritw 1935 create l a 1 rob­
lem for the offic ia ls, who I eli eved that f ur ther expan i n f the \\ ea­
ther B ureau se rvice was imperati ve , i f th e public was t r i' e ad -
quate protection in the form of reli able weather data at a ll time . 

Fairchild Aerial Surveys Photo 

HARTFORD, CONN., IN ONE PHOTOGRAPH 
Fairchild photographers took this picture when they made a complete aerial map 
of Connecticut. It was taken with one shot of the Fairchild K-3 camera from a 

height of u,4oo feet. It shows 1,200 feet to an inch. 



CH:\PTER VIII 

STATE AVIATION ACTIVITIES 

l·:ach ~tate Confronted with its Own Problems-Efforts to Establish 
Cnifnrm State Laws-:1\ational Association of State Aviation 

Ofl1cials-Promotion of Flying Within the States-Reports 
from State Aeronautical Executives. 

X, the beginning of 1936 the rapid progress of aviation made 
impcrati\·e the State promotion of flying along lines best suited 
to the peculiar conditions existing in the respective common­

wealths. Few of the State~ had similar problems with respect to avia­
tion within their boundaries. Climatic conditions and industrial and 
economic demands differed in nearly every State. The nature of the 
country over which aircraft operate created different problems, es­
pecially in laying out airways and constructing airports. But all the 
~tatcs had one cmim10n problem : how to promote aviation so that it 
should cleYclop into an institution as valuable as surface transportation. 

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

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

\Vith the organization of the National Association of State Avia­
tion Officials in 1931, however. American aviation for the first time 
had a national group of aviation experts, working in the field and 
therefore becoming more familiar with State aeronautics with each 
passing year. The manner in which the National Association of State 
Aviation Officials carried on its activities is described in the following 
report from its Secretary-Treasurer, Fred D. Fagg, Jr., a member of 
the Illinois Aeronautics Commission : 
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"The Uniform State Law for Aeronautics (of 1<)2..!) wa-. enacted 
into law in about 21 States. It was non-regulatory, imcmlcd nnly tn 
establish the legal status of air navigation in relation to getwral law. 
\Vhen it was drafted in Il)22 the prevailing thought was that Cnngn·% 
should assume control of all regulatory phases. 

"The federal Air Commerce Act of r926. however. failed to re­
quire all aircraft and airmen to he licensed hy federal authority: and 
instead required only those engaged in interstatc and foreign air com­
merce as defined hy the .\ct to he so licensed. The ~enatc Report made 
it clear that the ~tates should adopt uniform laws prm·iding for their 
own State aviation. 

"The Uniform State Law thus became inadequate hy 1920, and 
the aviation committees immediately centered their attention on the 
development of a uniform State air licensing law. Such an act was 
drafted and finally approved hy the National Conference, although it 
was not approved hy the American Bar Association Committee. In­
stead, the latter body was at work on a comprehensive Aeronautical 
Code which it had asked permission. in Tl)21), to prepare. vVhile there 
were considerable differences of opinion as to the method of providing 
for federal licensing of all State aircraft and airmen. the legislative 
trend was definitely in favor of the federal requirement. 

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

"The most important activity of the National Association of State 
Aviation Officials, until 1935, was the development of that uniform 
State code for aeronautics. Two parts of the code have been com-
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-KELLETT AUTOGIRO LANDS ON A ROOF 
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tates. The 

Pi lot L ouis L evy flew his wingless autogiro from Camden to Philadelphia with a 
load of mail and landed it on the roof of the new post office. 

p ulsory wheel brakes, student instruction, airport info rmation sched­
ules, a reonautical education, ai rmarking ajrport manager 's police 
authority, State highway rights-of -way, and regulation of charter op­
erator s . F ull reports are expected in time fo r the annual convention in 
Hartfo rd, Conn ., in September , 1936." 

T he roster of officers of the association will be found in the ap­
pendix . 
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Nearly all the States had some kind of law requiring aircraft oper­
ators to conform to regulations similar to those of the Bureau of Air 
Commerce of the U. S. Department of Commerce, even when operat­
ing within the State. There was considerable difference. however. in 
the manner by which the laws were administered. Some States had 
little or no aviation personnel on their official lists. Others had com­
plete organizations. 

On January I, 193r;, a number of States had no official State aero­
nautics agencies. They included Arkansas, California, Colorado. Del­
aware, Georgia. lndiana, Kansas, :Mississippi. :Missouri, North Caro­
lina, Texas, Utah, \Visconsin and vVyoming. 

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

Arizona's State aviation was supervised by the State Corporation 
Commission, wi~h Charles H.. Howe as chairman. 

Connecticut's Department of Aeronautics, as reported by Com­
missioner Charles L. Morris, expanded and improved 18 airports 
during 1935. More than 400 airmarking signs \vere added to those 
already existing, making an average of one to every four square 
miles. Six marine air terminals were projected. \Vith the active 
cooperation of the Connecticut 1\Tanufacturers Association every 
plant in the State, if possible, was to he airmarked. The State 
law provided for licensing and registration of pilots and aircraft. 
A total· of 376 pilot licenses and I 52 aircraft registrations, with 
38 accidents, mostly minor in character, were reported in 1935. The 
State Aviation Commission included II members, with seven other 
members on the advisory hoard. Hartford, New Haven and Meridian 
had their own local air boards. The State Airports Commission was 
located at Groton, and included four members. 

Florida's State Road Department had an aviation division under 
the direction of A. B. McMullen. A 10-year program for aviation 
development in the State was under way in 1935. It contemplated 
construction of airports or fields at intervals of approximately I 5 
miles. At the beginning of 1936 there were 120 airports completed, 
and 14 under construction. 

Idaho's .Bureau of Aeronautics, operating in the Department of 
Public Works, planned to improve its 57 airports and fields during 
1936, using PW A funds, according to Director William R. Graham. 
The State law provided for an aircraft license fee of 20 cents per 
pound of the useful load on all machines operating in the State for 
more than 30 days. A pilot could obtain a State license without charge, 
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ba d on hi Depar tm nt of omm rce li en e. There were three 
~ tate au xi liar · 1eld and four Fore t erv ice field-, all ' ith.in a 25-

mil f the timber countr . Boi e wa "ithin an hour of the 

a ti 

tate a iation officials 
in r a e the u e of aircraft in reachino- the various recre­

. T he num r u lake affor ed <:.'\:cellent landing place::. fo r 

\ 

L~ 
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reported 

A BEECHCRAFT FOR THE PRIVATE OWNER 

Model AqF, Cyclone-powered , has a door leacling to the baggage compartment. 

d a t the beginning of the year. tate-wide airmarking program wa 
carried out. Sevent trail markers were built, large letters et 
in the ground so that they may be easily een under all conditions. 
The State commission cooperated with the State Commerce Commis­
sion in granting certificates of convenience and necessity to air lines 
operating intrastate service; with the highway police in emergency 
cases ; with the <:.'Cecutive departments in supplying emergency 
transportation; with the Department of Conservation in studying 
soil erosion; with the Department of Public \i\Telfare in airmarking 
State _institutions; and with the Attorney General's office in all claim 
cases. 

Iowa's Aeronautics Commission worked actively to establish 
more airports and to aboli sh unlicensed flying, according to a 
report from the chairman, Lieut. Col. Charles W. Gatschet. The State 
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Highway Police were instructed in the State laws and regulations. The 
commission planned in I936 to promote a more uniform State law 
system. It also sponsored a VVP :\ project for airmarking 6oo towns 
and erecting 300 highway signs. By June, 1936, Iowa was to be 
thoroughly airmarked, so that pilots might fly anywhere in the State 
at all times within 20 miles of an airmarked town ranging het\\'(•en 300 
and 140.000 population. 

Kentucky's Air I :oarcl was inactive during H)35· through 
lack of funds. At the beginning of 193ri the Stat(' had t•mharked on 
an even more extensive program of economy. H. :\1. Derickson, a mc·m­
ber of the Air Board, recommended that the board he abolished and in 
its place there he passed the uniform State law with a single admin­
istrative officer handling all aviation matters. Prior to the dearth of 
funds the Air Board had carried on an extensive educational pro­
gram throughout the State. An effort was to he made to develop all 
commercial and State military aviation on a level with that of neigh­
boring States. 

Louisiana's aviation was administered by D. 0. Langstaff. State 
Inspector of Aviation. 

Maine's aviation activities under the law are controlled from the 
office of the Secretary of State, with three aeronautical inspectors. 
all pilots, headed by the chief, Burtis F. Fowler. In 1935, 43 pilots 
were licensed and 38 planes were registered by the department. Hard­
surfaced runways were to be located on the State's 22 airports during 
I936. The airport at Bangor was to be lighted for night flying. 
Maine officials were working aggressively on the prohlem of keeping 
the airports free of snow at all times. 

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

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

Michigan's Board of Aeronautics, as reported by Assistant 
Director Sheldon .B. Steers, during 1935 built I I hangars, two 
administration buildings, I8 new landing fields; and improved 64 
old fields. That development cost $1,230,359· The board also 
operated the lighted airway between Detroit and Muskegon, a series 
of beacons along the Detroit-Chicago airway and a lighted emergency 
field on the Detroit-Toledo airway. Nine serious accidents were 
investigated. Thirty-seven violations were investigated, and five 
violators were prosecuted. Seventeen aircraft were grounded as being 
unairworthy. Considerable assistance was given in using airplane 
patrol during forest fires. Men and materials were transported for 
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lice durin eve ral mergencies. ~ viatioo schools were 
li d . 1 he 19 6 procrram incl uded con tru t.ion of ro new hangars 
and - 4 n w teld , improYenl nt or 6r old field -aU to co t approx­
imately r ,6 ooo. , b ut LO be pent airmarkring 540 

ronaut.i - ommi ion wa directed by :t~llaj­

t . Paul. 
headed by Fred B. 

of th.i body was the 

INSIDE A STINSON MODEL A 

This L ycoming-powered tri-motored Stinson transport was outfitted for a private 
owner. 

improvement of airports throughout the State and a project for pro­
moting the gro\vth of both private flying and commercial aviation 
enterprises. 

Nebraska's State Aeronautics Commis:;ion '"as created by law in 
1935, with powers somewhat similar to those provided under the basic 
uni fo rm regulatory law. 

New Hampshire's aviation laws were administered by the Public 
Service Commission, ·which employed two rnen for part time aero-
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nautical work. At the beginning of the year the State law was being 
revised. 

New Jcrsey"s Department of Aviation under Dir~ctor Gill Robb 
\Vilson operated on a budget of less than $10,000 dunng 1935. yet all 
air traffic was so regulated as to prevent <my fatal accident to passen­
gers of aircraft. Besides 401 licensed pilots in the State there were 
over Goo student pilots. The State was widely covered with air­
markers. In addition to roof signs more than 500 miles of highways 
were marked for aerial traffic. Aircraft were inspected, and likewise 
airport maintenance. Darnstorming activities and air shows invoh·ing 
stunting were closely regulated. Educational programs were con­
ducted. In cooperation with the highway patrol and other State 
agencies the department carried on aerial photography and supplied 
emergency transportation. 

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

New York's State Aviation Commission, under the chairmanship 
of State Senator A. Spencer Fcld, in its report for 1935 reviewed the. 
status of aviation in the State, termed present aids to air navigation 
inadequate, urged State ownership of sites of the federal intermediate 
or emergency fields, State ownership and operation of new intrastate 
airways feeder routes to the trunkline systems, airmarking of all 
highways outside of towns, an aerial mapping survey of the entire 
State, a State airports Act, legislation providing for a permanent aero­
nautics bureau, and finally, the creation of emergency fields in recrea­
tion parks and all resort areas. The commission estimated that such 
a State program as that proposed could he operated at a minimum cost 
of $r28,ooo taxes on the aviation industry of the State, which would 
be "in no way objectionable to those paying same.'' Asserting that a 
State aviation bureau with a program such as that suggested by Sena­
tor Feld's commission would cost more than $2oo,ooo annually, 200 
members of the transport, airport and miscellaneous branches of the 
industry met in Albany on January r6, 1936, and organized the Ne,,r 
York State Aviation Association. The announced purpose of the new 
organization was to protect the industry from unwise legislation, bur­
densome taxes and a State program that might duplicate that of the 
Federal Government so far as regulation and maintenance of airways 
are concerned. The industry felt that without extreme caution in 
passing State aviation legislation, there was great danger of creating 
an expensive State bureau which would gradually absorb airports and 
other flying activities, and be increasingly costly to the taxpayers, while 
at the same time seriously handicapping the industry it was intended 
to serve. There was no objection to creating a permanent State bu-
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r eau . It wa g nerally b lieved hat N e~ York hould pa s the uni­
fo rm tate law, provided the indu tr) ·wa not taxed to support an 
unnece a1- ' y tem of tate regulation . 

1orth Dakota aviation affair were in th hands of the State 
Doard of Railroad ornmi ioner vith Ben . Larkin a president. 

Ohio ureau ronautic under Director Fred L . mith con-
tinued its expansi n pro ram of dev oping airport and landing fields 

nn ction wi h work relief ro ran1 . All major airports were 
d and therwi e improved. The ind xing of photographs co\-
ooo quar mil r more than - 0 per cent of the tate's area 

c mpl t d in 19.:> -. The bur u coop rated with the "dj utant 
I" D partm nt ao-ri ultural x r·im nt ta ti n and other . 

BELLANCA SE TOR SKYROCKET DELUXE 

:\ Pratt & Whitney Wa p, 550 b .p. powers this plane for the bu iness executi\ e. 

11 towns on the airwa · ctional map were to be airmarkecl, and the 
\\ark was to be completed clurino- 19.)6. 

O ldahoma's Av iati on Department carri d out no program in 1935, 
owing to lack of funds accordin cr to a report from ]. f. Gentry, sec­
retary. The Secretary o-£ S tate under the law, a ted as tate A ircraft 
O f-ficer without compensation. The tate Highway Commission 
cl ra fted rules and regulations for the aviation department, but the ab­
sence of funds promised no change in the ituation during 1936. 

Oregon's Board of Aeronautics, with J. G. "Tex" Rankin as chair­
man, reported in progress a complete survey of aviation in the State, 
with hearings at various centers to determine means of procuring air­
ports fo r all communities, encouragement of aircraft factories and 
accessories plants to locate in O regon, revision of laws to encourage 
flying, and airway and air route marking. The board also supported 
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efforts to obtain for Oregon one of the main Air Corps bases under 
the provisions of the vVilcox law. It projected an educational program 
designed to cultivate an interest in aviation among young and old alike. 
It projected a complete aviation map of the State. It made plans to 
encourage feeder lines, straighten existing airways, and it ar­
ranged to cooperate with other State agencies including the police and 
highway commission. The board also sponsored a series of aviation 
meets in key communities. All told, the board had a 16-point program 
for 1936. 

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

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

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

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

Tennessee's Aeronautics Commission, with R. 0. Lindsay, direc­
tor, was set up in 1935 after the passage of the uniform State law. The 
commission received an appropriation of $15,000 for the year. Air­
port development and airmarkings under PWA projects were among 
the early activities of the commission. In 1936 the commission was to 
survey the maintenance requirements of airports in smaller communi­
ties, with a view toward providing for some form of assistance. A 
State aviation map was among future projects. The possibility of 
using aircraft in sowing grass seed in mountainous areas to prevent 
soil erosion was being investigated early in the year. 

Vermont's aviation law placed licensing and registration under the 
jurisdiction of the Motor Vehicle Department. It did not provide for 
the development of airports or any similar encouragement of aero-
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na t1c ta te license mu t be obtained before air-
raft can be operat d I <Ta ll · in the ta e. P ilot- a! o must have both 

[ d ral and tate lie 1 e . T l ere i no char<Te fo r tudent permits 
i · u d by the tate. The ommi ioner f 1otor Vehicles mu t fir t 
ap r ,-e an a irport befo re it i u e for commercial fl.yin<T. \ ermont 
had ro uch a irport " li en eel aircnft and ~o licensed p il ots at the 
b inmn £ I9"6. 

V ir<T inia' 
a di r t r R. 

THE HAMMO D PLANE FOR PRJ\ ATE OWNERS 

Tbi Menasco-powered Model was developed by the H ammond Aircraft Cor-
poration for two per ons. 

g rounded during the Ia t two year . In 193,.. there were no licensed 
p lane or licensed p ilot fatalitie · and nly one fatal accident, which 
in' olved an unlicen ed plane fl.) in(T in from a neighboring State. That 

tate, incidentally, permitted the u of unlicensed aircraft. The State 
Patrol planned to use aircraft fo r law enforcement purposes in 1936, 
a t the same time carrying on an edu ational campaign and assist ing in 
the development of popular fi ) ing. 

\i\Test Virginia's Board of eronautics vvas under the direction of 
David M. Giltinan, acting chairman. 

vVisconsin had no State agency governing aviation, but it had a 
law, passed in 1932 and amended in 1935, providing for federal licens­
ing of pilots and planes operating in the State, with other provisions 
designed to bring flying within the conm1on law. Cities and other com­
munities were authorized to establi sh airports. The importance of 
aviation and its rapid growth was recognized among an increasing 
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numbe1· of State officia l , a nd an effo rt wa to be made in 19 6 to e -
tabli sh a S tate aeronautic bureau. 

\ iVyoming had no aeronautic mrni . ion a t the ncl o f I 3- ; but 
there was considerable publ.ic cl · mand fo r a . ta te ae ro nauti com­
mis ion, and the leo-isla tu re was t be a k · d t p r vi I for u h a body 
dur ing 1936. E ff rts were t be mad · to pa · th e p r p cl -ni form 

tate Aeronautical R egulatory ct. · nd er the acti e d ir c ti on f J. 
Kirk Baldwin , . tate 1 reasur r, an a irmarkin cr I r ram wa b ing 
carried on throuo-hout th e tat . t th r i na l me ting o f th a­
t ional Associat ion of "ta te Av ia ti n ffi cia l in "h enn 176 lei -
o-ates pas eel a seri es o f re:olt tions e -kin o- im pr v d cond iti n and 
better law. for commercia l av iation . 

Comment on tate lavvs and regulati on o f T9": wi ll be fo und in 
the chapte r on Ia ws and regulat i n . 

T he. tate avia ti n a li ne tax s umma ry i in th e app · nd ix . 

PAN AMERICAN CLIPPER AT GOLDEN GATE 

The Hornet-powered Sikorsky S-42 ocean flying boat sets out on its great fl.ight 
over the Pacific. 



CHAPTER IX 

NOT ABLE FLIGHTS OF 1935 

Pioneer Hawaiian Flight of the "Pan American Clipper''-Ells­
worth's Adventurous Flight Across the Antarctic-Amelia Ear­

hart's Flights-Atlantic Flights-Howard Hughes :Makes 
Land Speed Record-Key Brothers Stay Up 27 Days 

-Tomlinson's Record Flights-D. S. Navy's Sea-
plane Record-Flight of the Boeing Bomber-

Laura Ingalls ·Breaks \Vomen's Record. 

A LL things considered. the trip of the giant Sikorsky S-42 "Pan 
American Clipper" from San Francisco to Honolulu in April, 
1935, was the most notable flight of the year in world aero­

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

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

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

"The explanation of how it was possible to complete a 2,550-mile 
flight actually within one minute of the schedule established-the flight 
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including not only the 2,410-mile crossing. but approximately I 50 
miles of landing areas survey as well-lies in the thoroughness with 
which each problem was plotted in advance and the technical solution 
provided. Our part, we feel, was largely one of carrying out those 
technical solutions as developed by our operations engineers. 

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

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

"Relieved of a considerable part of the mechanical details of flying 
by the Sperry gyropilot at intervals both First Officer R. 0. D. Sul­
livan and I were able to devote long periods to instrument flying 
beneath the hood which entirely shields either section of our cockpit 
from all outside visibility. 

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

"Radio Officer W. T. Jarboe, Jr., had an extremely busy, but oc­
casionally entertaining time communicating with our three Pan Amer­
ican guarding stations, at Alameda; Honolulu and Miami. Between 
receiving weather reports approximately every 20 minutes and dis­
patching position reports and a complete flight progress analysis every 
30 minutes, he somehow found time to speak to the Pan American air 
base construction steamer, then at the Midway Islands, and to all seven 
steamers on the Pacific between Hawaii and the mainland, on some of 
which he took bearings by our radio compass. Navigating Officer Fred 
J. Noonan did not take his scheduled rest period during the entire 18 
hours and 40 minutes we were aloft. Swathed in a heavy flying suit, 

.. ~ 
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o E stead) flight, hour 

CAPTAIN AND MATE OF THE :'PAN AMERICAN CLIPPER" 

Capt. Edwin C. Musick and First Officer Pilot R.O. D. Sullivan, just before taking 
off for their famous flight to Hawaii in the Sikorsky S-42 to blaze the Pacific trail 

for Pan American Airways. 
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after hour. That our flight was a routine performance in every respect 
was greatly due to the expert way in which these officers manned their 
difficult posts. On this flight, of course, we were endeavoring to learn 
all that was possible concerning our assigned area of the Pacific, and 
to make the fullest possible use of the flight for training purposes as 
well. Before this flight, the crew had flown some I s,ooo miles on this 
Sikorsky S-42 type 'Pan American Oipper' under the closest possible 
approximation of the conditions we met on the actual flight. In addi­
tion, during nearly three years, all our marine personnel have been 
schooled in navigation and operating problems based on the Pacific as 
well as the Atlantic. In those flights, we had 'flown' the 'Pacific' so 
many times that the actual flight appeared to us as something which 
we had done many times before. Approaching the half-way mark 
shortly after midnight, First Officer Sullivan leaned over to me and 
said, 'Why, I've recognized every cloud in this stretch of the Pacific.' " 

Ellsworth's Antarctic Adventure 

For thrilling adventure and exploits far off the beaten path the 
I935 achievement of Lincoln Ellsworth and his pilot, Herbert Hollick­
Kenyan, in flying across the Antarctic continent ranked as one of the 
notable flights of the year. Ellsworth long had planned to make that 
flight. He failed on the verge of starting in 1934 when his plane was 
caught in an ice jam and badly damaged by the drifting floes. But he 
went back again, his expedition including Sir Hubert Wilkins, second 
in command, and in charge of the base ship "Wyatt Earp" which car­
ried them to Dundee Island in the Weddell Sea. There the "Polar 
Star" was prepared for the dash across the Antarctic. It was a North­
rop Gamma monoplane, all-metal, powered with a Pratt & Whitney 
Wasp engine, and loaded with Texaco aviation fuel and lubricants. 
Plane, engine and fuel were highly commended by Ellsworth, and for 
good reasons, when one considers the amazing tests to which they were 
subjected. 

The "Polar Star" carried a load of 8,ooo pounds when at 3 o'clock 
on the morning of November 23, 1935, Ellsworth and Hollick-Kenyan 
lifted it off the ice on Dundee Island and headed out into the unknown, 
their objective Rear Admiral Richard E. Byrd's former base at Little 
America, on the Ross Sea, about 2,140 miles airline distance, on the 
other side of Antarctica. None had ever traversed that region before. 
Byrd on his two expeditions had penetrated many miles of the wilder­
ness outside Little America, and had explored by plane some of the 
mountain ranges in Marie Byrd Land. Returning from his second 
trip in 1935, he had reported to the National Geographic Society: 
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' The ociety s map of Antarctica haws a great white un­
kn own blank pace north of the '"th parallel of latitude and 
between Jon itude 120 and r6o we t. By hip and airplane we 
,,·i1 d that area off the map and put it into the column of the 
known by r ·ino- it to be a pa t of the P acific Ocean. Our 
a ir plane ftew a total of 2 ooo rniJ . 

I39 

bj iv · wa t d termine ''hat lies between 6o and 
n itude. The adyen trou manner b.) which he sue-

Wide World Pll olo 
ADVE1 TURES OVER POLAR WASTES 

Lincoln Ellsworth (ri o-ht) and Herbert Rollick-Kenyon beside the tent in which 
they ca~ped out during their flight across Antarctica. 

ceeded will remain forever a bright page 1n the thrilling history of 
Polar exploration. They climbed to a height of 13,000 feet soon after 
leaving Dundee Island on the morning of November 23, and this en­
abled them to cross the Hearst Land mountains by a safe margin. 
They were still able to keep in touch with their base ship by radio. But 
shortly after II o'clock that morning something went wrong. Their 
signals ceased. Later Ell sworth explained that they never succeeded 
in repairing their radio. But they kept on flying, and dropped the 
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American flag at a spot approximately halfway on their course. Clouds 
and extremely high winds gave them considerable trouble. and they 
knew that there was danger of having the \Vinci drift them far off their 
course. Even the most exact navigating in the air might lead them 
astray in such wind, as they knew. So a few hours later, I 3 hours and 
I 5 minutes after leaving Dundee Island, they landed the "Polar Star" 
on a bleak plateau, 6,400 feet above sea level. Checking their distance 
they found they had flown I,450 miles. There they set up their tent 
and camped for I7 hours. On November 24 they took off again, but 
30 minutes later found the visibility too bad; so they landed, 6o miles 
farther out from their base. Again they camped, this time for 57 hours, 
attempting to repair the radio and let the base know what they were 
doing, but they did not get their signals through to the "\¥yatt Earp." 

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

On December 4 they took off at 7 o'clock in the evening, and aftet· 
flying about 66o miles in three hours 55 minutes they again came down. 
for two reasons. They knew that they were falling short of gasoline. 
They had been flying I9 hours 5 minutes since leaving Dundee Island. 
They should be somewhere near Little America and they must be, if 
their fuel supply was to hold out. So they checked their position care­
fully. They found they were on their course and within 150 miles of 
their destination. They decided to fly on just as far as they could go. 
They took off again on December 5 and flew until the tanks were 
empty. Then they glided merrily down. The "Polar Star" had brought 
them to within 25 miles of Little America. 

They knew that the "Wyatt Earp" would come around to Little 
America with all speed, but that it would require nearly a month; so 
they were in no hurry. They pitched their little tent again and made 
everything snug. They remained four days, fastening down their 
faithful "Polar Star" and removing everything that they wanted to 
take on their sled. Then on December 9 they set out afoot. They took 
their time about it, stopping and resting whenever they became weary. 
This apparently was no dash against time and the ravages of sickness 
which fill the records of pre-aviation exploration. In fact, they spent 
six days trudging and pulling their sled into Little America, where on 
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December 15 they arrived at Byrd's deserted camp. There they made 
themselves comfortable. Hollick-Kenyan caught a cold; that was all. 

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

From Ellsworth's first accounts of the remarkable flying journey 

Courtesy tlze New York Times 

ELLSWORTH'S FLIGHT ACROSS ANTARCTICA 

After this flight November 23-December 15, 1935, Lincoln Ellsworth claimed for 
the United States all.land between So and 120 degrees west longitude. 

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

Amelia Earhart's Flights 

From another viewpoint, that of daring and sheer skill in piloting, 
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Amelia Earhart's flight from Honolulu to Oakland, Calif., in January, 
1935, possibly ranks as the .most sensational of the year. Long recog­
nized as the leading woman pilot in the United States Miss Earhart 
spent two weeks in Honolulu testing, checking and preparing for her 
gallant feat which was to be the first flight over the Pacific to be made 
by a pilot flying alone. Hers was a land plane, her famous Lockheed 
Vega with its equally famous Pratt & \Vhitney \Vasp engine. and it 
weighed about three tons when late in the afternoon of January I I she 
lifted it off the rain-soaked surface of \Vheeler Field and headed 
across Honolulu, skirted the island of Molokai and climbed to 6,ooo 
feet coming out above thick tumbling clouds over a darkening sea. 

Strapped to her belt were a hatchet and a knife, to enable her to 
cut her way out of the tail of the plane and use a tiny inflated rubber 
lifeboat if she should be forced down. \Vith consummate skill she navi­
gated a course marked out on her charts, and she managed to keep her 
two-way radio set working, so that she was in fairly constant touch 
with shore stations. She was able to receive answers to questions in I 2 

minutes or less. Shortly before midnight she passed over the ''S. S. 
Maliko," 900 miles from Honolulu, and that was the only ship she 
sighted, although the Navy tanker "Hamapo" saw her plane Jtalf-way 
across. 

Taking advantage of every clearing in the clouds she flew at alti­
tudes varying between 700 and S,ooo feet over the \Vater. For two 
hours she thought she saw the coast of California, and struggled 
against the temptation to ignore her instruments and swerve off the 
true course toward what she thought was land. The instruments told 
her that she was too far out over the Pacific for that; but land ap­
peared to be there just the same. Finally she solved the mystery. It 
was a huge bank of clouds mirrored in the sea. She brought her plane 
down in front of the wildly enthusiastic crowds at the Oakland Air­
port on San Francisco Bay r8 hours and 16 minutes after leaving 
Hawaii. 

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

----------------------·----------------
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AtJant·ic Flights of 1935 

. mong the daring flights of the year was that of Fel i..x Waitkus, a 
young pilot who yearned to be the fi r t to fl to Li thuania. He, also, 
fl w a Lockheed \ ega, powered with a \i\ asp engine. He left Floyd 
Bennett F ield New ·ark, on September _ r, and made his way up the 

ew E ngland coa t to N ova Scotia w hich wa the last land he saw. 
fter that over Newfoundland and the ocean he fl ew through fog and 

ra in and cloud . fte r leavi11g the comparati\ e safetJ of the orth 
American contin nt youna \ i\iaitku di co er d that he was using too 

AMERICAN WINGS AT MANILA 

The Pan American Airways " China Clipper ," a Martin flying boat, reaches the end 
of her first flight to the Philippines. 

much gasoline, and that he could not hope to reach Lithuania. So he 
decided to drop down in Ireland and refuel. All through the night he 
flew by instrument only, aided immensely by hourly broadcasts from 
an Irjsh radio station. At times he flew nearly two miles above the sea, 
but twice he found ice forming on the wings and had to come down 
very low until it thawed off in the warmer strata of air. Over Ireland 
he ran into a heavy mist which led him to land in the first open field 
that he saw. Unfortunately one wing tip struck the ground first, 
skidded the ship around, smashing the landing gear and breaking 



144 AIRCRAFT YEAR BOOK 

things up generally. But he had flown from New York to Ballinrobe, 
Ireland, in 23 hours rs minutes. 

Juan Ignacio Pombo, a Spanish youth of barely 2 r years, became 
the youngest aviator to fly alone across the Atlantic when on !\Jay 2I. 
1935, he landed his Gipsy-powered British Aircraft Eagle plane at 
Natal, -Brazil, after a flight of ru hours 55 minutes from Bathurst. 
Gambia, .West Africa. 

Thor Solberg, Brooklyn manufacturer, realized his ambition of 
years when on August 16, 1935, he and his radio operator, Paul 
Oscanyan, set down their vVright Cyclone-powered Loening amphib­
ian in the harbor at Bergen, Norway, after flying by easy stages from 
New York. They left Floyd Bennett Field on July r8. ''We took off 
from Cartwright, Labrador, on July 28," wrote Solberg in the New 
Y ark Times, "and set our course for J ulianshaab in Greenland. \ V e 
flew for 6oo miles through and above fog. The sun shone down on 
unbroken fields of ice. We did not see an opening the entire trip. Eight 
hours after we took off we sighted the mountains back of J ulianshaab 
straight ahead, which proved that the compass and directional gyro 
were working perfectly." 

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

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

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

One of the splendid failures of the year was that of Paul Codas 
and Maurice Rossi, famous French aviators, who have held the world's 
non-stop flight record for distance since they flew from New York to 
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yria in 1933. In their vete ·an Hi pano-powered Bleriot monoplane 
"Joseph LeB rix ' (the Sc:L.me machine in which they made the record 
flight and in which they flew from Pari to New York in 1934) they 
et out on February 16, 193'", to f:l from Istre France to Buenos 
ire , rgentina a distance of 6 3" miles which ' ·a· calculated to 

break their record of -,6y miles in 19.)3· But the did not make it. 
Th · had completed near! half of their trip and \\ere far out in 

HOWARD HUGHES AND HIS RECORD SPEED PLANE 

He won the world speed record in 1935 with this specially designed plane, powered 
with a Pratt & Whitney Twin Wasp Junior engine and a Hamilt on Standard con­

stant speed propeller . 

mid-Atlantic when the engine started over-heating; the oil pressure 
dropped alarmingly, and they knew they must turn back toward land. 
For more than five hours they struggled to keep their plane in ·the air, 

· alternating between radio calls for help and reassuring messages to 
their families back home. They landed safely at Porto Praia in the 
Cape Verde Islands. On March I 5 they flew non-stop back to Paris, 
2,8oo miles in 25 hours. 
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United States Leads in Records 

For the first time in seven years the United States during 1935 
wrested one record after another from the erstwhile victorious French 
and won from them the enviable first place in the air among the nations 
of the earth. Upward of -J.O world records were held by the Cnited 
States at the end of the year. Two of the new records were sensational, 
one for land plane speed and the other for duration flights with re­
fueling. 

Howard Hughes Makes Speed Record 

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

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

Key Brothers Stay Aloft 27 Days 

On June 4, 1935, two brothers, AI and Fred Key, went up over a 
Meridian, Miss., airport in a Wright Whirlwind-powered Curtiss 
Robin plane, determined not to come down again until they had broken 
the official endurance record of 553 hours established by the Hunter 
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F r n or tha n _- da ·s the K e · brother remained 
t tediou kind 

THEY REMAINED m THE AIR 27 DAYS 

AI and Fred Key in their 175 h.p . Wright Whirlwind -powered Curtiss Robin "Ole 
Miss" winning the wo rld record for endurance fl ying by ·taying up 653 hours 34 

minutes. 

son and Forest O'~ rine at St. Louis in rg.)o. By staying up 653 hours 
and 34 tninutes the Key brothers broke the unofficial record by six 
hours, six minutes. 

The record of the Hunter brothers, incidentally, ·was established 
with a vVhirlwind-powered Stinson at Chicago. That record stood for 
nearly five years, and it remained for the Key brothers to again demon-
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strate the dependability of American aircraft engines. After the flight 
the Whirlwind engine was torn down and thoroughly examined. It 
was found that though the engine had been running steadily 27 days 
during an estimated 52,320 miles of flying and had made 58,86o,ooo 
revolutions without stopping, the wear on the various parts was negli­
gible. New exhaust valve guides and a new set of rings were the only 
replacements necessary to put the engine in first-class condition. 

A TWA Douglas Breaks 19 Records 

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

Their payload weighed slightly more than a long ton of 2,200 
pounds. Their fuel load, which they considered necessary to power the 
two 715 horsepower Cyclone engines for 1,500 kilometers or 3,105 
miles, was 1 ,6oo gallons of gasoline. All told, the loaded plane weighed 
24,845 pounds. Its burden was more than three tons heavier than its 
normal loaded weight of 18,ooo pounds. Despite that the pilots were 
able to fly at an altitude of ro,ooo feet, nearly two miles above the sur­
face with a winged craft aggregating 12 tons. They broke five world 
records and nine American records. 

Not content with that performance they went up next day and 
took five more records over the same course. They also bettered all 
their marks of the previous day for distances up to 2,000 kilometers. 
They completed the first lap of the 62r-mile closed course in three 
hours, 16 minutes and four seconds, an average speed of 190.143 miles 
an hour. That broke the former world record of I74·76 miles an hour 
for r,ooo kilometers with r,ooo kilograms (2,205 pounds) made by 
M. Lemoine in a French Potez plane in 1933· The second world record 
to go to the pilots of the TWA Douglas on their second day of record-
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breaking was for 2,000 kilograms (4.410 pounds) payload for 1,000 

kilometers. They had doubled their payload of the previous day, and 
at rgo.143 miles an hour on the first lap took the record away from the 
French who had held it at 158.6 miles an hour since 1933. They also 
broke by substantial margins the three records for flight without pay­
load requirements which they had set the day before, so that their two 
days of effort can be summarized as follows: 

WORLD RECORDS BROKEN 
Speed 

1,000 kilometers. 1,000 kilograms load ........................ 191.674 m.p.h. 
I ,000 kilometers, 2.000 kilograms load ........................ 191.674 m.p.h. 
2,000 kilometers, 500 kilograms load .......................... 190.906 m.p.h. 
2,000 kilometers. 1,000 kilograms load ........................ 190.906 m.p.h. 
2.000 kilometers, 2,000 kilograms load ........................ 190.906 m.p.h. 
s.ooo kilometers, without load ................................ -169.03 m.p.h. 

WORLD RECORDS SET 
(No previous record) 

s.ooo kilometers, soo kilograms load . . . . . . . . . . . . . ............ 169.03 m.p.h. 
s.ooo kilometers. 1,000 kilograms load ............ -........... 169.03 m.p.h. 

AMERICAN RECORDS BROKEN 
1,000 kilometers, without load ...................•............ 191.674 m.p.h. 
r,ooo kilometers. 1,000 kilograms load ........................ 191.674 m.p.h. 
2,000 kilometers, without load ................................ 190.906 m.p.h. 

AMERICAN RECORDS SET 
1,000 kilometers, 500 kilograms load .......................... 191.674 m.p.h. 
1,000 kilometers, 2,000 kilograms load ........................ 191.674 m.p.h. 
2,000 kilometers, 500 kilograms load .......................... 190.go6 m.p.h. 
2,000 kilometers, 1,000 kilograms load ........................ 190.906 m.p.h. 
2,000 kilometers, 2,000 kilograms load ........................ 190.906 m.p.h. 
5,000 kilometers, without load .•.••.••........................ 169.03 m.p.h. 
5,000 kilometers, 500 kilograms load .......................... 169.03 m.p.h. 
5,000 kilometers, 1,000 kilograms load ........................ 169.03 m.p.h. 

Tomlinson's Transcontinental Records 

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

They took off from Los Angeles in the morning, a 100 ton load 
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which climbed to rr,ooo feet over O ld -Baldy in the ·an Bernardino 
Mountains. There they set their Hamilton-Standa rd controll able p itch 
propellers for high altitudes, turned a knob which aut matically placed 
the controls of the g iant Douglas in complete charge of the· perry 
gyropilot, and aimed strai ght fo r Floyd Bennett F ield, New York . 
They navigated solely by instrument, without any relation to the ur­
face . O ver the Continental D ivide at D urango, olo. , they ran into a 
snow storm, and ice commenced f rming on the plane. T hey swerved 

TWA'S RECORD-BREAKING DOUGLAS 

Loading the Cyclone-powered air liner with 2,200 pounds of sand bags prior to the 
flights which broke r <) records. 

40 miles southward over the Grand Canyon, dodged round the storm 
and resumed their straight course. Next came a dust storm over the 
Pueblo Valley. They ignored it by climbing to rs,ooo feet , and fl ew 
r ,ooo miles with the dust clouds underneath. Then with the Sperry 
gyropilot doing the hard work at the controls, the trio comfortably and 
leisurely ate a hot meal. Toward evening they made ready to land in 
New York. Checking their speed on the instruments they found they 
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were fl y ing at a peed ot 2 o mi l an hou r ' ith the aid of a high tail 
wind and the light ai r through, hic.h th ·were tra el ing about three 
mil high. 

\ "ithin one minu t 'cl ck th y tr ·aked across Floyd 
Bennett Field , Jut th . top . Th y '' ere too hi<rh, and t~e) 
were rr in rr t 0 {a t. r 10 mil out to ea th y " ·orkecl at slowmg 
d wn and clroppino- d wn Io er to the udac.e th n turned an d g!iclecl 
into th airport . T he) ha 1 made th 2,400 mil ac.ro the contm ent 
in I I hour w minut beat inu b r _ ,0 minute the remarkable rec-

HE HOLDS 1935 RECORD FOR RECORD-BREAKJ:J.'.l'G 

D. W. Tomlinson in the P!lot's cockpit of his TWA labora tory plane, a Cyclone­
powered Douglas lmer wtth all the latest navigational instruments. 

ord for transports . establi shed by Leland ndrews in a C) clone­
powered Vultee transport on F ebruary 21, 1935. They estimated that 
the Sperry gyropilot had reduced their time considerably because it 
had kept them within IO miles of their true course throughout more 
than So per cent of the flight. On the other hand they lost 18 minutes 
dodging the snow storm over Colorado. Their fli ght not only won the 
transcontinental record for transport ships, but also won the non-stop 
transcontinental record, becau e Roscoe Turner's former record with 
a racing plane was made with four stops for refueling. 
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General Andrews Sets Three Records 

On August 24, 1935, Major General Frank M. Andrews, com­
manding officer of the G. H. Q. Air Force, accompanied by two as­
sistants, hurled his Hornet-powered Martin B-I2 bomber on Edo 
floats over a r,ooo-kilometer course at 165.04 miles an hour on the 
second lap of a 2,000-kilometer non-stop flight. The course was laid 
from Hampton Roads, Va. to New York and return by way of \Vash­
ington, D. C. Flying at an altitude of IO,ooo feet or more General 
Andrews completed the second lap of I ,ooo kilometers in three hours 
45 minutes and 13 seconds, and carried a payload of 2,235 pounds 
made up of two big aerial bombs:. At the speed of 165.04 miles an hour 
General Andrews broke three world seaplane speed records, for I ,ooo 
kilometers; one without payload, the second with payload of 500 kilo­
grams and the third with payload of I ,ooo kilograms. 

Non-stop Seaplane Records 

The French flying boat "Southern Cross," a Latecoere product 
with four Hispano-Suiza motors, interrupted its routine on the South 
Atlantic mail run and on June 22-23, 1935, made a world record sea­
plane flight from Cherbourg, France, to Ziguinchor, Senegal. a dis­
tance of 2,695 miles, breaking the former record held by Italy, by 129 
miles. The 24-ton ship carried a crew of six commanded by Lieut. de 
Vaisseau Hebrard. It set out with I40 tons of gasoline. On July r6 
and I7, 1935, the Italians recaptured the non-stop distance record for 
seaplanes when Mario Stoppani and Capt. Casimiro Babbi flew a na­
val scout plane from Monfalcone, near Trieste, to Berbera, British 
Somaliland, a distance of 3,063 miles, thereby beating the new French 
record by 368 miles. Throughout the flight they maintained constant 
contact by wireless with military stations near Rome. 

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

Then on October 15, I935, the U. S. Navy took the record away 
from the Italians when a Consolidated P3Y-r, powered with two Pratt 
& Whitney Twin Wasp engines, commanded by Lieut. Comdr. Knef­
ler McGinnis, arrived in Alameda, Calif., after a non-stop flight of 
3,281 statute miles airline distance and approximately 3.443 statute 
miles broken line distance from Coco Solo, Panama Canal Zone. 
Comdr. McGinnis was accompanied by a crew of five. They required 
34 hours 45 minutes to make the flight from Panama to San Francisco 
Bay. The P3Y-r was the first of 6o new patrol boats which the Con­
solidated Aircraft Corporation of San Diego was building for the 
Navy at the beginning of 1936. 
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Boeing Bomber Makes Epic Flight 

Marking a new era in the performance of bombing aircraft and 
thereby worth of being termed an epic was the achievement of the 
new Boeing bomber 299 when on :ugust 20 1935, Leslie R. To~\ er 
with a crew of three flew the giant machine from Seattle, vVash., to 
Dayton, 0., a di tance of 2,100 miles at an average speed of 232 .2 
miles an hour, non-stop. Appropriate) named "flying fortress" the 
great bomber was powered by four Pratt & iVhitney Hornet engines 
each twirling three-blade Hamilton tandard constant speed propel­
lers. Its single wing spanned IO'" fe t between tip , and the turreted 
body was 70 feet lonCT. It had a retractable land.ing gear and was 

AMERICAN AIRLINES RECORD-BREAKING VULTEE 

Pilot Andrews and his Cyclone-powered Vultee in which be broke the transcon­
tinental flight record in February, 1935. 

equipped with flaps on the rear edges of its wings to serve as air 
brakes in landing. The bomber weighed about I 5 tons. Tower flew the 
ship at an average altitude of 12,500 feet, wi th the Sperry gyropilot 
operating the controls most of the way. Despite the high speed aver­
aged during the non-stop flight only 63 per cent of the available 3,000 
horsepower was required. 

Laura Ingalls Breaks Wom.en's Record 

Laura Ingalls, who made an adventurous flight around South 
America in 1934, climaxed her career in 1935 by record flights for 
women each way between New York and Los Angeles. In her Wasp­
powered Lockheed, heavily loaded with 6oo gallons of gasoline and 40 
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gallons of oil, she took off f rom F lo) d Bennett F ield on the m rninrr 
of July I I, and braved the head winds which usually con front the pilot 
flying west. She had made two previous attempts at a t ranscontinental 
record, trying to fl y f rom Los A ngeles to ew York, and th is west­
ward flight was planned to thwart whatever jinx had fi rst f reed her 
clown in a dust storm and on her econcl attempt piled up enough 
mechanical trouble to stop her at Indianapoli s. T hi s westward fli rrht 
was to be successful , although the lightning and dense ra in clouds of a 
bad storm over A ri zona threatened to hold her up . ut he rrot 
through, arriving at U nion A ir Te rminal a t Burbank, ·ali f. , I hour. 
and 23 minutes af ter leaving Ne,, York. 

Shortly before midnight on eptcmber 12, 1935, the crowd at 
Floyd Bennett F ield saw Laura Ingalls fly back non- top f rom La · 
Angeles in I3 hours 34 minutes five seconds, averagin cr nearly - 00 

miles an hour, breaking Amelia Earhart 's record of 17 hours se n 
minutes. "My radio went out of order west of Colum bus when I 
needed it most," M iss Ingall s explained . "I fo und myself fl y ing on th e 
wrong beam and so I just turned east and came on." 

LAURA INGALLS AND HER LOCKHEED ORION 

She established two new transcontinental records for women during 193 5. The 
engine is a Pratt & Whitney Wasp. 



CHAPTER X 

AIR LINES OF THE UNITED STATES 

:\ ~lodcl Service for the Whole \:Vorld-Organization of the :\.ir 
Transport Association of America-Insurance for Air Line 

Travelers Similar to Surface Coverage-Railway Express 
Agency l~eports Increased Air Traffic-The Air ·Mail 

Situation--Operations of Lines in the United 
States-The Pan American Airways System. 

F IFTEEN hours from coast to coast. eight hours between im­
portant cities of the i1orth and the south. hot meals on board, 
with scenes that can be viewed only from an airplane-those 

were only a few of the wonders which the air lines of the United 
~tates offered the aerial traveler at the beginning of 1936. ~lore than 
3.000 persons. 2-J. tons of mail and nine tons of express were flying 
over these lines e,·ery 2-J. hours. nearly half the time at night. at speeds 
of more than three miles a minute. often three miles above the· surface 
of the earth in luxuriouslY heated cabins with automatic ventilation 
and all the comforts of h01;1e. So amazing had been the growth of this 
air line service during the last 12 months that all the larger nations 
were sending their people here to learn how Americans managed to 
create such facilities which had no counterpart abroad. The United 
States had more air transport than all Europe combined. There was 
no comparison in the uninterrupted service day and night. The 22 

companies using the airways inside the United States and the four 
which were operating routes to other countries had approximately soo 
transport aircraft in service. They employed about 6oo pilots, 350 
co-pilots, 197 hostesses, 2,700 mechanics and ground crew men, 1,6oo 
hangar and field employees and 3.000 operations and office experts. 
They were using about thirty million gallons of gasoline and a million 
gallons of oil a year. Their average fare for passengerr- was slightly 
less than six cents a mile. They were completing about 95 per cent of 
the trips they started. More than half of their available passenger 
seats were occupied on an average trip, and passengers flew an average 
of nearly 450 miles on each trip. The lines were flying regular 
schedules over nearly 30,000 miles of federal airways in the United 
States and more than 22,000 miles of air routes outside the country 
at the beginning of 1936. Inside the United States alone they were 
flying about I8o,ooo miles every 24 hours with passengers and ex-

ISS 
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press, while about 120,000 miles of that flying also included air mail. 
The following pages will give the reader an idea of how the individual 
companies were contributing to this remarkable development which 
is generally admitted to be without parallel in the entire history of 
transportation, on land or sea or in the air. 

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

I934 I935 
Passengers . . . . . . . . . . . . . . . . . . . . . . . . . . . 537,637 go8,185 
Express, pounds ...................... 2,946,46o 6,162,056 
Mail, pounds . . . . . . . . . . . . . . . . . . . . . . . . . 7, I 55,28 I I 3,538,952 

In January, I936, the domestic air line operators of the United 
States formed a national organization to be known as the Air Trans­
port Association of America. They elected as their president Col. 
Edgar S. Gorrell, chief of staff of the Army air service abroad during 
the World War, later president of the Stutz Motor Company and an 
industrial engineer of note. Col. Gorrell summarized the objectives 
of the new association as being closer relations among the air line com­
panies, improvement of the air transportation service, improvement 
of airports and airways and promotion of safety in air travel. 

There were many real signs at the beginning of I936 that air travel 
has in fact become recognized as a relatively safe form of transporta­
tion. C. R. Smith, president of American Airlines, late in I935 re­
ceived a letter from T. D. Harvey, vice president of the Massachusetts 
Indemnity Insurance Company of .Boston, as follows: 

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

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

Six of the largest casualty insurance companies in the United 
States announced on January I, 1936, through David C. Beebe, presi­
dent of the United States Aviation Underwriters, Inc., that they were 
prepared to underwrite a new form of insurance for air line commer­
cial travelers, comparing favorably in cost with other travel insurance. 
The companies were the Aetna Casualty and Surety Company, Cen­
tury Indemnity Company, Hartford Accident and Indemnity Com­
pany, Maryland Casualty Company, New Amsterdam Casualty Com­
pany and United States Fidelity and Guaranty Company. 
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The new insurance, termed ''airsurance'', was an employer's vol­
untary contractual liability policy under which it was possible for an 
employer to obtain up to $10,000 insurance for each employee named 
in the policy, at a rate of $1.00 per $1,000 a year. The minimum pre­
mium for any one employer was $50, covering five or more persons, as 
the employer might designate. The new policy was developed at the 
request of large corporations which had sought such a form of insur­
::mce for their executives and other employees to encourage them to 
take advantage of the time saved by air travel. 

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

1935 ~························1]9082[!.1!!)85 
1934 •••••••••••••• lil53!!7.!]637!!J 
1933 •••••••••••••• 1]546~.z:fi)3s 

1932 ••••••••••••• 1!504!!:.~57~5 

1931 ••••••••••••~457ffil.753m 
385,910 

1929 ···1~6s[l.z1!63!J 

PASSENGERS CARRIED 

BY AIR LINES OF THE 

UNITED STATES 

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

Air Express 

A nationwide unified air and air-rail express service providing 
high-speed shipping service to and from every point in the United 
States was started on February I, 1936. Through contracts signed by 
20 of the domestic air lines in the United States and Pan American 
Airways with the Railway Express Agency, direct air express service, 
with door-to-door pick-up and delivery service, was provided to 215 
cities in the United States and Canada with a population of forty mil­
lion, and to 32 foreign countries and colonies through the Pan Ameri-



rs8 AIRCR I• T ·yE R BO I, . 

can Airways System in the western hemisphere. I n add ition, th rough 
the use of combination air-rail. erv ice, all the 23,000 .Ra ilway Expre­
offices became a ir express stations. 

L. 0. I-Iead, -p resident of the Rail way Expre · Ag ncy, characte r­
ized the improved, expanded a ir express se rvice as ne f the mo t 
prog ressive developments in expre s tran po rtat i n s ince the oriaina l 
consolidati on of the various expre . ervi ces o( the c un try n arl) two 
decades ago. The Express Agency fir st entered th a ir ex r r s fi eld 
in 1927. 

" \i\T ith the p rogress of aviation, irn p r v d equipment, and aene ra l 
development, air express has g rown rapidly until at p re ent it prov ide 
an important phase of air transport opera ti on", said 'l:r. H ead. "Th 
vast fl eet of transport planes now being operated on d m t ic and Pan 
Am erican foreign lines will carry express ship ments. Th e plane. 
fl ying the equivalent of nearly five tim e a round the wo rl d !a il will 
be at the service of shippers for hig h-speed tran sportation. Many in-

1935 

1933 

1932 

1931 

ANNUAL GROWTH OF AIR EX­

PRESS TRAFFIC ON AIR Lll ES OF 

THE UNITED STATE 

(Pounds Ca rried) 

dustries have come to be reguiar users of a ir express . E ffici ency in 
maintenance of schedules by the air lines has been a maj or factor in the 
rapid developrnent of air express. During 1935, 95 per cent of all 
scheduled trips were completed by the air lines." 

Development of air express traffic has been particularly swift dur­
ing the last three years, until in 1936 it had become a regularly used 
transportation service by thousands of industrial concerns. Outstand­
ing among these were the news and advertising fields, automotive in­
dustries, fashion goods and allied industries, motion picture compa-
nies, drug manufacturers and machinery makers. · 

During 1935 the Railway Express Agency through its so,ooo em­
ployees, all working· on the new kind of business, found air express 
traffic developing at an amazing rate. In one month the poundage 
carried was more than that for any-two months in 1934. In one month 
of 1935 shipments nearly equaled the total number throughout 1932. 

New low rates, with charges of only one dollar per shipment up tG 
, 
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land woman phoned New York f r a dinner ch-ess and received it that 
afternoon. Exclusive shops regularly feature I gowns, furs and coats 
received from New York overnight by air. ne company received 75 
air shipments in a week. A ir express made p s ible the sale of 48 band 
uniforms and in another instance 30 sweaters for a football team. A 
San Francisco store received I 400 pounds of carpet divided in 12 

bales. Several hundred dozen pajrs of silk stockings and 2 00 silk 
dresses were flown to South America by Pan A merican Airways in 
_one month. A San Francisco millinery company offered to ship, air 
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express free, orders of a half dozen or more hats. A suit manufac­
turer sent a sample by ai r and next day received an order for 300. 
Merchants were able to keep their stock reduced to a minimum, with 
decreased inventory and overhead, without impairing serv ice to their 
customers. 

Merchants also found that often air express was less co tly to them 
than making alterations. For example, a silk dress rarely we ighs over 
two pounds packed. Air charges from New York to Cleveland were 
one dollar, to Chicago $1.20, to Dallas $r.48, to Denver $1.60 and to 
Minneapolis $r .36. The charges included special delivery and $50 
insurance, with extra insurance at ro cents per $ roo. Merchants found 
that they could secure a dress from New York in order to please a 

1935 

1934 

1933 

1932 

1931 

1930 

1929 

1928 

MILES OF AIR MAIL ROUTES IN THE UNITED STATES 

customer at less cost than altering· one that they might have in stock. 
Public service utilities air expressed supplies to storm-swept areas. 

Parts flown for refrigerating plants have saved the contents of huge 
cold storage warehouses. Replacement coils weighing 2,650 pounds 
were flown across the continent, saving $r,ooo a day and restoring 
work to hundreds of employees. A single shipment of oil well machin­
ery weighing 500 pounds was flown to Mexico. Steam shovel parts 
were flown to the great dam projects. Blueprints, specifications and 
engineering reports were flown constantly. 

Literally hundreds of different manufacturing enterprises quick­
ened their service and often saved tedious delay through shutdowns 
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SCHEDULED AIR TRANSPORT OPERATIONS 

O,para /cr 

Amerimn Airlines, 
fo e. 

Bowen Air Line , 
Inc. 

Braniff Airways, Inc. 

Central Airlines, Inc. 
Chicago & Southern 

Air Lines, Inc. 
Columbia Airlines, 

Inc. 
Consolidated Airlines 
Delta Air Corpora­

tion 
Hanford Airlines, 

Inc. 

National Airlines 
System 

National Airways, 
Inc. 

National Pa.rks Air­
ways. Inc. 

North American Avi­
ation, Inc. (East­
ern Air Lines Di­
vision) 

Northwest Airlines, 
Inc. 

Pan American Air­
ways, Inc. 

J an:uary l , 1936 

Rtmt~s Opu tal 

New York. to Fort Worth (v;a Washington 
and NasbviUe) ...... . . .. . ... ...... . . . 

Fort \\ ortb to Los Angeles . ... .. . .. . ... . 
New Yo.rk to Chica~o (via Buffalo and 

D etroit) . . . . ...... . . .. . .... .... . . . .. . 
D etroit to Chicago (\ria Kalamazoo) ... .. . 
Chicago to Fort \\ ortb (via Peoria, St. 

Louis T ulsa and Oklahoma City) . .. . . . 
ew York to Boston (via Hartford and 
New Haven) ....... . .. . .. . . . . .. ..... . 

Boston to lcveland (via Albany and 
B uffalo) .. . ....... .. ...... . ... . .. . .. . 

Clevel.and to ashville (via Columbus and 
LouiS\' ilie) ....... .. . .. ...... . .. . .. .. . 

\\ ashington to Chicago (via Cincinnati 
and Indianapolis) . . ... . . .. .. .. . ..... . . 

New Yo.rk to Montreal .... . ... ... ... ... . 
Fort\ artb-Dallas to San Antonio . . .... . . 
Fort Worth-Dallas to Houston . ... ..... . . 
Chicago to Dallas (via Tulsa) . ... ... ... . . 
Chicago to D allas (via Kansas City, Wich-

ita and Oklah.ama City) . .. . . ... . . . . . . . 
Amarillo to Fort Worth .. . . . ...... .. . . . . 
Dallas to Brownsville . ..... .. ... . .. .. . . . 
\Vaco to Galveston . . . ... ... ... . .. .. ... . 
Washington to Detroit .. . ... . .. .... . .. . . 
Chicago to New Orleans (via Peo.ria) .. . . . 

St. Louis to Detroit (via Louisville) . .... . 

San Francisco to Sacramento .. . . ... .. . . . 
Charleston, S. C. to Dallas . .... . . . .. ... . 

St. Paul to Omaha (via Siou..\C Falls) . ... . . 
Omaha to Kansas City . ..... ... . .... . .. . 
Bismarck to Sioux Falls ... . . . .. ... .... . . 
St. Petersburg to Jacksonvi.lle (via Day-

tona Beach) . ... . ... ... ..... .. ...... . 
Boston to Ba ngor .. . .... .... . . . . ... . . . . 
Boston to Bu.rlington ... . .. ... . ... .. .. . . 
Salt Lake City to Grea t Falls . . ... .... .. . 

New York to New Orleans (via Atlanta) . . 
New York to Miami (via Charleston, S.C.) 
Chicago to M iami (via Jacksonville, Louis-

ville and Nashville) .. . .. ... . .. . .. ... . . 
Chicago to St. Paul (via Rochester) . . ... . . 
Chicago to Pembina (via Milwaukee) . ... . 
Fargo to Sea ttle . . . ..... ... . . . .. .... . . . · 
Pembina to Winnipeg .... . .. .. . . . . ... . · · 
Miami to Havana ... . .. . .... .. .... . .. · · 
Miami to San Juan . . . ......... . . ... · · · · 
San Juan to Paramaribo ...... . .. . . . . . .. · 
Paramaribo to Buenos Aires .... . ....... . 
Miami to Me.~co City .. . .. ...... . . . ... . 
Miami to Cristobal (via Kingston and 

Barranquilla) . .. ... . . .. . ... ... . ... . . . 
Cristobal to Port of Spain .. . . . .. .... . . . . 
Miami to Nassau . .. . .... . . . ...... . ... . . 
iBrownsville to Mexi co City (via Tampico). 
M exico City to Cristobal. .. . ........... . 

See 1zext column 

Route 
M ileage 

1466 
1293 

950 

571 

So 
1065 

1296 
1144 

1267 
356 
769 

!267 
65 

229 
u61 
1340 
4761 
1484 

1713 
1345 

x88 
466 

1764 

ClfJss of 
S en-ice 

MPE 
MPE 

MPE 
MPE 

1\'IPE 

Ml'E 

MPE 

Ml'E 

MPE 
MPE 

PE 
PE 
PE 

MPE 
:MPE 
n1.PE 
MPE 
MPE 
:MPE 

PE 

PE 
MPE 

MPE 
MPE 
MPE 

MPE 
}.I!PE 
MPE 
MPE 

MPE 
MPE 

MPE 
MPE 
MPE 
MPE 
MPE 
MPE 
MPE 
MPE 
MPE 
MPE 

MPE 
MPE 
MPE 
MPE 
MPE 



Route 
No. Operator 

15-A Pan American Air­
ways, Inc. (Aero­
vias-Centrales) 

r6 Pan American-Grace 
Airways, Inc. 

17 Pennsylvania Air· 
lines & Transport, 
Inc. 

r8 Seattle-Victoria Ai.r 
Mail, Inc. 

19 Transcon ti.nen tal . & 
Western Air, Inc. 

20 United Air Lines 
Transport Corp. 

21 Varney Air Trans-
port, Inc. 

22 Watertown Airways, 
Inc. 

23 Wedell-Williams Air 
Service Corporation 

24 Vvestern Air Express 
Corp. 

25 Wilmington Catalina 
Ai.rline, Ltd. 

26 Wyoming Air Serv­
ice, Inc. 

M-Mail. P-Passenger. 

Routes Operated 

Kingston to Port a u Prince . . . . . . .... . . . . 
Port au Prince to Santo Domin go . . .. . .. . 
Bel em (Para) to Manaos .... . ..... .. . .. . 
Merida to Belize, B. H . . ... . .. .. .. .. .. . . 
San Francisco to Maui.la, P. I. (via H ono-

lulu, Midway, Wake, Guam) .... . ... .. . 
Los Angeles to :Mexico City .. . . .. . .. . .. . . 
El Paso to Mexico City . . . .. . . .. .. .. . .. . 
Mazatlan to Torrpon . ... ... .. . ... .... . . 
Cristobal, Canal Zone to Montevideo, Uru-

guay (via Santiago, Chile) .... .... .. . . 
Wasbiugton to Detroit .... . . .. . . . . .. . .. . 
Detroit to Milwaukee .. .. .. . . .. . ... .. . . . 

Sea ttle to Vi~toria . . .... . . . • .. ... . . .... . . 

New York to Los Angeles (via Chicago, 
Kansas City a.nd Amarillo) . .. . ... . .. . . 

New York to Los Angeles (via Columbus, 
Indianapolis and K ansas City) . . .. .. .. . 

New York to San Francisco (v·ia Chicago) . . 
San Diego to Seattle . . . . .. ... . . .... .... . 
Seattle to Vancouver . . .... .. . . . . .. .. . . . . 
Salt Lake City to Seattle (via Portland) . . . 
Pendleton to Spokane . ..... . ..... . ..... . 
Pueblo to El Paso ................ .. . . . . 

St. Paul to Spearfish ..... . .... . . ....... . 

Houston to New Orleans ..... .. . . . ..... . 

San Diego to Salt Lake City . .. ......... . 

Wilmington to Avalon . ....... .. ... . .. . . 
Cheyenne to Pueblo . ... . ... .. ....... . . . 
Billings to Cheyenne .................. . . 

r::-:-Express. 

R oute 
,]fi leage 

455 
162 
933 
251 

7990 
r68,~ 
1039 

255 

4543 
410 
265 

74 

2555 
2647 
II61 
II9 
8r6 
169 
519 

559 

329 

702 

3 1 
199 
380 

Cl :ss of 
S ervice 

PE 
P E 
PE 
PE 

].JE 
PE 
PE 
PE 

MPE 
PE 

MPE 

M 

PE 

M PE 
MPE 
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PE 
MPE 
1\'lPE 
MPE 

PE 

MPE 

MPE 

PE 
MPE 
MPE 
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by ordering emergency supplies rushed through by air express. The 
news and advertising professions increased their use of air express 
tremendously in 1935. More than 25 per cent of the air express in 
1935 was from news and advertising agencies. The newsreel and mo­
tion picture companies provided the highest revenue per shipment, be­
cause their shipments as a rule were flown on longer hauls. 

The Air Mail Situation 

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

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

POUNDS OF MAIL FLOWN BY AIR LINES OF THE UNITED STATES 

sired from the aviation industry's point of view, the air mail act of 
1934, as amended by the last session of Congress, promises to restore 
a measure of stability to American air transport such as it has not 
known since Postmaster General James A. Farley came into office. At 
the same time the new legislation dims somewhat the roseate picture 
Mr. Farley has been painting for the public concerning the striking 
economies effected by the 'bargain' air mail rates that he enforced on 
the operators, because it restores approximately $I,30o,ooo to this 
division of the annual Post Office Department budget. 

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

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

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

Fiscal 
Year 

1929 

1929 
1930 

1930" 1931 
1932 
1933 

1931' 1934 
1935 
1936 

L1932 

1933· 

..... ~MI/$lf48i$w¢iffEl 

..... ~JWMI-t~r,;:,;;,;w 
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THE GOVERNMENT CUTS AIR MAIL PAYMENTS 

Payment 
per Mile 
$ 1.09 

·98 
-79 
.62 
·54 
-42 
.28 
.28 

This graph shows, in white bars, Post Office payments and, in shaded bars, the 
number of miles of air mail flying by domestic lines in the United States by fiscal 
years. During the fiscal years 1935 and 1936 the average rate of payment per 

mile of flying with mail was 28 cents. 

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

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

"But, for all of the shift of power over the air mail operators from 
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CLERKS 
IN 

POST OFFICES 

23.6C 

POSTMASTERS 

THE POSTAL DOLLAR 

During the fiscal year 1935 only 1.3 cents out of every dollar of expenditures by 
the U. S. Post Office Department were spent for flying the mail in the United 
States. This was a drop from the two cents spent on domestic air mail in 1934. 

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

"Another humiliating passage for the operators in the air mail act 
as now constituted is the arbitrary requirement that no air line official 
or employee may receive more than $r7,500 a year. They contend that 
this is class legislation and that the government has no moral right to 
cram it down the aviation industry's throat unless it is going to apply 
a similar rule to high officials of railroad and steamship lines, a sub-
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stantial share of whose revenue is deri ved from mail-carrying con­
tracts." 

On J anuary 15, 1936, A lbert L. \ i\ arner, in a VIa hington di s­
patch to the New York Herald-Tribune, commented on an appa rent 
difference of opinion between members of Cong ress and the Post 
Office Department as to whether the Interstate Commerce ommis ion 
should be given more authority O\ er a ir transport; in brief, take over 

· nearly all the powers exercised by the Post O ffice Department. M r. 
W arner wrote : 

"Postmaster General James A. Farley mo ·ed today to maintain 
his power over air mail lines of the country and to sidetrack potentia l 
effort in Congress to shift to the Interstate Commerce mm1 1011 
complete control over commercial a ir operations. 

1935 

1934 

1933 

1932 

1931 

1930 

1929 

AVERAGE NUMBER OF MILES FLOWN DAILY BY THE AIR LINES OF 
. THE UNITED STATES 

"In a 17-page letter to Senator Burton K. Wheeler, chairman of 
the Senate Interstate Commerce Committee, Mr. F arley championed 
the administrative authority of the Post Office Department, declared 
for flexibility in the· rates of air lines and advocated competition in the 
industry. He deprecated 'strict or hide-bound rules or regulations' as 
to fixed tariffs. 

"Mr. Farley wrote his letter with particular attention to a bill on 
the Senate calendar sponsored by Senator Pat McCarran, Democrat, 
of Nevada, that would transfer air control to the I. C. c. · Now the 
I. C. C. is limited to raising or lowering air-mail rates. 

"By resisting the proposal to transfer control to the I. C. C., Mr. 



AIR LI iE OF THE -N ITED T T E r65 

Farley took another tep toward ma.inteoa11ce of an authority that 
ai r a.dy ha br u ht him into private conflict with the commission. 
Even under the e:a ting ne \\ air mail "ct ' hich the Po tmaster Gen­
eral would continue ub tantiall} uncha.naed, he ran into difficulties 
with the I. . thi week o r an appl ication of the T ranscontinental 
and \1\ tern ir Inc. to e tabl i h a ne\\ route between lbuquerque, 

• 11. and an Franci c . l\ r . Farle} contended the I. . C. had no 
juri dicti n. Jut the commi i n overrul d him and scheduled a hear­
mg. 

"T h Farley I tter al ind i ated a hift in what ''a one an d-

CLOSE-UP OF THE DOUGLAS SLEEPER 

One of the Wright Cyclone-powered transports for American Airlines service. 

ministration program to consolidate land, air and water regulation 
under an expanded Interstate Commerce Commission. The lette_r fur­
ther was notable for laying down a definite policy for the handhng of 
air lines and their development in the lJext few years. 

"Involved in political discussion since P resident Roo evelt and 
Mr. Farley, who also is die Democratic National Committee chair­
man, canceled the then e..'\:isting air mail contracts in 1934, post office 
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regulation of air lines is expected to be the subj ect of Cong re iona l 
consideration once again. 

"'In the experimental state in which thi s indu. try n w is,' 1\Ir. 
Farley wrote to Senator Wheeler, 'it is more likely to uffer than t 
be benefited by being compelled to observe strict r hideb und rules 
and regulations with reference to fi xed charges fo r the ca rry ing of 
passengers and express, than if they are permitted t c ntinue to feel 
their way along, test out public sentiment an I aclor t. uch practice and 
fix such ta riffs as they think will proclu,:e increa ed revcnu . and 
business . Aga in , it i: emphasized that it is my 01 inion that the na tural 

One of the Model A p~ssenger ships with three Lycoming engines and Smith con­
trollable pitch propellers in service on the short routes of American Airlines. 

and fair competition existing will do more to develop the aviation m­
dustry than any rules made by a government bureau.' " 

American Airlines 

At the beginning of 1936 American Airlines was operating clay 
and night schedules over 6,639 miles of airways, and its planes were 
flying 36,765 miles every 24 hours. The company employed I ,363 
persons, including 105 pilots, 66 co-pilots and 43 hostesses. American 
Airlines divisions included New York-Buffalo-Detroit-Chicago, Bos­
ton-New York-Washington-Detroit-Cleveland-Dallas-Fort Worth­
Los Angeles, Detroit-Cleveland, New York-Detroit-Chicago-St. 
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Louis-Dall as, Fort \ orth-Lo An eJes, e\ ork- lbany-Cleveland, 
\ a hington- inc.innati-Chicago New York-Albany-Montreal and 
V\ ashington-Na lwille-f femphis-DaHa . The compan had on order 
with the Doua-la ircraft ompan) 10 new D T type leeper trans­
ports, the fir t of which \\ ere xpected to b placed in service in the 
pring of 1936. Tho e new tran ports were t be the largest land 

planes operated in r ular rvice in the nited tate . 
· ach t the new Ia I eper "'as to carr · berths for six.teen 

per ons, \\ ith rt f r the pa enc:rers dres ing rooms for 
men and women Ia at ri and a complete conm1i . ar with faciliti e 
for keeping food ither h t r c ld for indefinite period . 

AMERICAN AIRLlNES V LTEE TRANSPORT 

Showing Cyclone engine and H amilton Standard propeller. 

In addition American Airlines had placed orders with the Stinson 
Aircraft Corporation for 15 new low-wing tri-motored transport 
planes, Model A type, and they v. ere t o be installed in se~vice b_etween 
intermediate cities on the compan) 's routes, connectmg w1th the 
through schedules and providing improved service for a greater num-
ber of patrons. 

A steadily improved service with more and faster schedules fea-
tured American Airlines operations during 1935· The completed 
southern transcontinental route was opened. New schedules were 
added between Chicago and New York, ·with less time between the 
two terminals. The service between Chicago and Washington was 
speeded up, resulting in increased traffic. The service between Chi-
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cago, Fort \No rth, Dallas and the Southwe twas also im pr vee! . The 
southern transcontinental route became one uni fi ed ser vice with the 
opening of the new \1Vashing ton, D . C. to a hville section; and it 
linked together the A merican A irlines system prov i ling d irect service 
between Los A ngeles and New York and thence to Bo t n. It a lso 
provided the first transcontinenta l sen ice permitting traveler to spend 
the night in a sleepe r plane, in berth s. T hat fo rward tep was mad 
by combining th e speed of the D ug la t ran ports on day runs with 
the spacious comfort of the 'urti ss-\i\ rig ht ondor leer er . 

AN AMERICAN AIRLINES SLEEPER PLANE 

The lower berth of this Curtiss-Wright Condor has the curtains draw n, while the 
hostess prepares the upper berth for the night. 

Schedules of the Southerner permitted passengers to make the 
daylight portion of their westward trip in a Douglas plane as far west 
as Fort Worth where they boarded the Curtiss-Wright sleepers for 
Los Angeles. On the eastbound trips passengers left Los Angeles 
aboard the sleeper planes and transferred to the Douglas ships the 
next morning at Fort Worth. 

Service between Chicago ~mel New York was increased to six 
schedules daily, Douglas planes being used. Four trips daily were 
routed through Detroit and Buffalo, while two others made the flights 
with one stop at Detroit. Three additional daily schedules were run 
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betw en hicag and Detr it and ne th r fljaht between Buffalo and 
New York, by wa · of Elmi ra and cranton. 

leeper ervice was tabii heel betw en e' eland and Fort\ -orth , 
connecting at leveland '' ith w Y rk I Ian and prov-iding an al­
ternate service between the coa t . ayliaht Douala sen ice between 
Da!Jas and L o n aele connected at the ea tern terminal with the 
leeper plan - fo r leveland. Dir ct 

Indianapoli s, 
tr ducti n ( 
add cl a 
chedul 

AMERlCAN AIRLINES LEA VI G CHICAGO 
Cyclone-powered Douglas transport on regular schedule speeds over the farml ands 

of the Middle West. 

Dallas, giving patrons from the terminal cities their choice of a morn­
ing or noon departure and providing intermediate cities with a good 
choice of schedules. Local schedules between Chicago and St. Louis 
were increased to five daily, '~ ith only \ ultee equipment used. A 
Texas-Oklahoma Vultee schedule was added between Fort \ i\Torth­
Dallas and Tulsa during the summer months. 

Service on the New York-Boston route was increased to eight 
daily, including four non-stop fli ghts and four which made scheduled 
stops at either Hartford or Nevv Haven. The .American Airlines 
training schools for traffic personnel, stewardesses and other em-
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ployees resulted in attracting public attention to the excellence of the 
service. Caterers preparing meals served aloft throughout the system 
were brought to Chicago and given special courses. with resulting im­
provements in the quality and variety of the meals. That was re­
flected in the increased patronage on all routes. From a total of 6,721 
passengers flown during January, I 935, the traffic increased until the 
last full month of summer it had reached 20,8I9 for the 30-day period. 
Air express showed a proportionate increase. 

With the thought in mind that the stunt flight of today surely be­
comes the commonplace of tomorrow, the transcontinental flight of 
Leland S. Andrews, American Airlines pilot, in one of the company's 
Cyclone-powered V ultee transports is of more than usual interest. 
Andrews, on leave from his regular schedule between Los Angeles 
and El Paso, Tex., took aboard a co-pilot. Henry Meyers. and G. D. 
Rayburn, radio operator. They left Los Angeles shortly before mid­
night on February 20, 1935, and landed at Floyd Bennett Field, Kew 
York, after lunch the next day. They had spanned the continent in a 
transport plane in I I hours, 34 minutes and I6 seconds. But on that 
flight they had also flown non-stop from Los Angeles to \Vashington. 
D. C., 2,295 miles in IO hours, 22 minutes and 54 seconds, an average 
speed of 221 miles an hour or nearly four miles a minute. Andrews 
flew the same plane in which James H. Doolittle had won the ever­
changing non-stop transcontinental record in January, 1935. 

Boston-Maine Airways 

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

Bowen Air Lines 

Increased passenger traffic led Bowen Air Lines to double its 
schedules between Fort Worth, Dallas and Houston, and between 
Fort Worth, Dallas, Austin and San Antonio, Tex. One trip a day 
was made between Fort Worth and Brownsville by way of Corpus 
Christi. Cyclone-powered Vultee transports installed in service during 
the year speeded up all schedules and increased patronage. The com­
pany reported an increase of IS per cent in express poundage over 
the preceding year. At the beginning of 1936 Bowen had an operating 
schedule of r86 miles an hour, while on one route the schedule called 
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£ r 190 mjle an hour. N w sc.bedul - ' ere to be added early in 1936 
with the opening of the Te..-..;:a Centen.ujat in Dallas. Practica.lly the 
entire oriainal p ilot, mechanic a.ud traffic taft of t.be company re­
mained in it employ at the end f I9" - the fifth year of operations. 

Braniff Airways 

ing fa . t Lockheed E lectra tran p rt plane Braniff irways at 
the bea innina £ 193 wa operatino- pa ncr r mail and express ser­
vi I tw en "hicaa and Br wn 'ille, T x. , b wa of Kan a Cit) , 

'!o., and F art \1 orth. Hou ton} ah estou DalJa \A. icbjta Fall 
and Amarillo, Tex., were al o in luded in the company's chedule , 
a· were O klahoma it · and T ul a, Okla. and \ "ichita , Kan. Dalla 
and Browns ·ille were panned '' ithin four hour hicag and I~ ansas 
City ' ·ithin three h ur an . nt ni and rr u hri ti in less than 

A BOWEN AIR LINES VUL TEE 

One of the· Cydone-powe.red t ransports in sen ice bet\veen T~'i:as cities. 

one hour, and the 92 mile between Fort orth and Chicago in five 
hours. Ther~ were r8 communities on the Braniff system , including 
flag stops. Some of the flights were distinguished by names such a 
Chicago Limited , Starlight Express and Legislative Special. 

Central Airlines 

entral Airlines during 1935 operated a fleet of Lycoming-powered 
Stinson tri-motored transports on daily schedules vvith passengers, 
mail and express between \iVashington, D. C., and Detroit, Mich., mak­
ing connections with United Air Lines, i\merican Airlines, TWA, 
Eastern Air Lines and Pennsylvania Airlines. 

Chicago and Southern Air Lines 

At the beginning of 1936 Chicago and outhern, operating be-



172 AIR CRAFT YEAR BOOI 

tween Chicago and New Orleans, was planning to replace its tri­
motored equipment with fast low-wing t ran port monoplanes capable 
of making an average speed of more than r8o miles an hour. The 
company based its rates on railroad fare plus pu llman and that inno­
vation more than doubled passenger traffic during the latter half of 
1935. The company moved its main base f rom Memphis, Tenn., to 
Lambert F ield at Robertson, Mo. and es tab li he I li t rict t raffic 
manage rs in city offices in Chicago, t. Lou is, 1 femphis, Jackson and 
New Orleans . Two-way rad io was installed on the ystem late in 
1935. Two schedules were mainta ined each way betv.reen Chicaao, 
Peoria, Springfield, t. Loui s, Memphi , Greenv\ ood, Jack on and 

BRANIFF AIRWAYS HURDLES A DUST STORM 
Passengers fly above the thickening clouds in this Wasp-powered Lockheed Electra 

during a dust storm over the Middle W est. 

New Orleans. The 909 miles between the two terminals could be 
flown by passengers ~or $34 one way and $62 a round trip. 

Columbia Airlines 

Late in 1935 Columbia Airlines started a feeder line service be­
tween Detroit and East St. Louis, by way of Toledo, Dayton, Cin­
cinnati and Louisville, Ky., with one forenoon and one afternoon 
schedule each way daily. Dayton, 0., and Evansville, Ind., were 
thereby added again to the air map of the United States. At the same 
time direct connections were made with all the through transport 
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y tem . The eqtti pment included tri -motored L ycoming-powered 
tin ons and h 0 -\-.. ay radio. 

Consolidated Air Lines 

A record of having flo \ n more than 300 ooo pounds of daily news­
papers out of San Francisco during it two years of operations was 
reported by the Con olidated A ir Lines at the beginning of 1936. 

Passengers in every seat of a Lockheed Electra on the Braniff line between Chicago 
and Brownsville, Texas. 

Several thousand passengers and about 3,500 pounds of express were 
also flown between Alameda and Sacramento, Calif. Three schedules 
each way daily except Sunday were maintained by the company. 

Delta Air Lines 

Using Lycoming-powered, tri-motored Stinson monoplanes the 
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Delta A ir Lines at the beginning of 1936 was operating a passenger, 
mail and express service between Dallas, Tex., and ha rleston, . C. 
Delta maintained one sched ule each way daily between Charleston 
and Atlanta, Ga. , and two passenger and three mail and expr ss sched­
ules between A tlanta and Dallas, with stops at B irmingham, A la. 
Meridian and J ackson, M iss. , S hreveport, La., and Tyler, 1. ex. 

Eastern Air Lines 

Eastern Air Lines, a division of North merican Av iat i n, Inc ., 
at the beginning of 1936 was operating Cyclone-powered Dougla 
transports and Whirlwind-powered Lockheed E lectra transports be­
tvveen Newark, N . ]. , and A tlan ta, Chi cago and Atlanta, tl anta and 

READY FOR PASSENGERS AT NEWARK 

One of the ftve Wright Whirlwind-powered Lockheed Electra air liners in the 
E astern Air Lines fl eet about to t ake on passengers for all points south . 

New Orleans, Miami and Atlanta, and between Miami and V/ashing­
ton, D. C., by way of Charleston, S. C. Twelve round trips daily were 
being flown between New York and the nation's capital, the 220 miles 
being traversed in about So minutes. Four round trips were sched­
uled between New York and Miami, two between Chicago and Miami , 
two between New York and New Orleans. In addition, there were 
local schedules between Miami and Jacksonville, Fla., between Rich­
mond, Va., and New York, and express schedules between New York 
and Washington to provide almost hourly service between the two 
cities. The year 1935, according to Capt. E. V. Rickenbacker, general 
manager of this pioneer seaboard air line, had been one of intensive 
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devel pment maTked by con tant growth in the company's passenger, 
mail and ex pre traffic. 

Ea t rn A ir Lin had named its 14 Douglas transports and five 
Lockheed Elecb~as 'The Great ilver Fleet. ' 1 e'' -ork was linked 
t New Orlean \\.ith an bicago became only 
eigh t hour eli tant from ew ork. T wenty-three 
radio a- round tation were in tall d and a - 4-hour meteorological 

rv 1c b came a fa t uppl) in o- the plane viith complete ·weather 

THE "CHICAGO FL"Y"ER" FLIES HIGH 

An E astern Air Lines D ouglas t ran port bound from Chicago to Miami, Fla. 

service on all flights. The 20 citie on the company's system were 
provided with a perfected air express service with pick-up and de­
livery at moderate rates. Eastern A ir carried an approximate average 
of 7,000 passengers , 52 tons of mail and seven tons of air express a 
month. During one week in the early part of 1935 Eastern Air sold 
every passenger seat on its two daily southbound flights, every seat on 
the three extra sections leaving vVednesday and Thursday, and every 
seat on the three extra sections northbound from Miami on that fol-
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lowing Sunday, besides a waiting li st of so. Approximately sao pas­
sengers flew northbound from Florida in one ·week. 

The first bonded air sh ipment in the U nited tates flown by an 
officially bonded carrier was carried by Eastern A ir from ew York 
to Miami on the overnight Florida F lyer. The shi pment incluclecl 
several pounds of bacterial cultures sent from Denmark to the Colom­
bian National Hygienic Laboratories. 

Hanford Airlines 

Hanford Airlines early in 1935 re-opened its ervice between 
Omaha, Neb., and K ansas City, fo. That route had been let out to 

.. 

ALL ABOARD FOR POINTS NORTH 

One of Eastern Air Lines' Cyclone-powered Douglas air liners takes on passengers 
at New Orleans. 

Rapid Air Lines during 1934. Passenger, mail and express service 
was maintained on the -Bismarck, N. D.-Omaha divisions. using Wasp­
powered Lockheed Vegas, and on the St. Paul-Omaha division using 
all metal tri-motored planes. 

Inter-Island Airways 

Operating four Sikorsky S-38 amphibians the Inter-Island Air­
ways, maintaining the only scheduled service in the Hawaiian Islands, 
received an air mail contract and on October 8, 1934, began daily 
service over the 120 miles of its westerly route between Honolulu and 
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I aua t. The H onolulu ba e was located at Rodo-er irport at Oahu, 
acr Pear l Harbor [rom Honolttlu . The E auai t erminals were at 
\ \ a ilua and P rt \ lien ai rport . The Hila route e..'dended eastward 
from Honolul u to Hoolehua airport on :\d.olokai to Lanai Island, or to 
Maala a a ir port on i\Iau i I land, a di tance oE no miles ; thence 1 2 5 

mil e aero wat r t Hila on Hawaii I land . 
T he imp r tance of th i fl) ina- en ice t re ident or isitors in the 

I land may be i ua li zed b the fl •ing ime. T he 1-0 miles between 
H onolulu and Ka uai wa panned b the v\ a p-powered Sikorsl-,:y 
am phi bian ' ith in an hour and a half and on the outbound flight in 

FLORIDA TO THE GREAT LAKES IN EIGHT HOURS 

A Cyclone-powered Douglas air liner lea ·e.s Miami on its eight hour run to 
Chicago over Eastern Air Lines. 

65 minutes, depending upon winds. The rIO miles ?etween Honolul~ 
and Maui was covered within 70 minutes, the 1 2 5 miles between Mam 
and Hila in time ranging from 70 to 95 minutes. 

National Airlines System 

National Airlines System operated passenger, mail and express 
service between Jacksonville and St. Petersburg, Fla., with station 
stops at Daytona Beach, Orlando, Lakeland and Tampa, providing a 
daily schedule both ways over the 241-mile route, making connections 
with Eastern Air Lines at Jacksonville. 

.. 
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National Airways 

National Airways continued as operating contractor for passenger 
and express traffic on the Boston-Maine Airways and Central Ver­
mont Airways, using ro-passenger tri-motored Lycoming-powered 
Stinson transports between Boston, Mass., and Bangor, Me., with 
station stops at Portland, Augusta and vVaterville, and between Bos­
ton and Burlington, Vt., with stops at Manchester and Concord, . H., 
White River Junction and Montpelier, Vt. 

National Parks Airways 

Operating vVasp-powered Boeing transports ational Parks Air-

INTER-ISLAND AIRWAYS SIKORSKY S-43 

This Hornet-powered twin-motored Sikorsky amphibian was built for scheduled 
passenger service in the Hawaiian Islands. 

ways provided a fast passenger, mail and express service between 
Salt Lake City, Utah, and Great Falls, Mont., by way of Ogden, 
Pocatello, Idaho Falls, West Yellowstone, Butte and Helena. The 
extra schedule to West Yellowstone during the summer months pro­
vided the first service in the United States leading direct to the gate­
way of a national park, in this instance the famous Yellowstone. In 
August, 1935, National Parks Airways celebrated its seventh anni­
versary of continuous operations over that intermountain route, dur­
ing which 17 million pieces of mail, 20,000 pounds of air express and 
more than r6,ooo passengers were carried, the passengers averaging 
about 200 miles per trip. The company reported a steady increase in 



IR LI E OF THE NITED ST. TES 179 

tra 1c, with a rapid grO\\th of air express. Connect"ng with -1uted 
ir Lines and tern · r Expre sat Salt Lake City and with orth-

we t irlines at Butte and Helena, l\1ont. , National Parks Airways 
enabled pa sengers to reach the gate of Y clio\\ stone I ational Park 
by one overnight trip from c:itie a far distant as the Pacific and 
_L\ tlantic coa ts. 

Northwest Airlines 

perating a fleet of ~/asp -powered L ckbeed Electra transports 
on it rapid pa · eng r, mail and e:,\;p r hedul es behveen Chicago 
and the citie:, of the N rtbwe t a far a, eattle and north to \1\iin­
nipeg, Canada, th No1ihw t irlin report d a 1:23 per cent increase 

NATIONAL PARKS AIR\VAYS AT YELLOWSTONE 

Passengers boarding a Wasp-powered Boe.ing transport in National Parks Airwa) s 
service at the gateway of Yellowstone National Park . 

in passenger traffic, 437 per cent incr a e in express traffic and 278 
per cent growth in air mail during 1935. Northwest was flying more 
than a million and a baH passenger miles a month at the beginning of 
1936, maintaining two round trips daily between Chicago and Seattle, 
four round trips daily between Chicago and th e Twin Cities, and one 
round trip daily between Fargo, N . D ., and W iru1ipeg, Manitoba. 
Passengers traveled between Chicago and M ihvaukee, vVis., in 35 
minutes, between Chicago and Minneapolis in less than three hours. 
Station stops on the company's system, besides the terminals, included 
Wenatchee and Spokane, Wash., Missoula, Helena, Butte and Bill­
ings, Miles City and Glendive, Mont., Bismarck, Jamestown, Fargo, 
Grand Forks and Pembina, N. D., R ochester, Minneapolis and St. 
Paul, Minn., and Milwaukee, vVis. 
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Pennsylvania Airlines 

An increase in passenger traffic of more than 200 per cent was 
r eported by the Pennsylvania Airlines sy tem for the year 1935. Air 
express increased by more than 365 per cent over 1934· Early in the 
year the company had installed fast \1\ asp-powered Boeing transports 
on its line between Washington, D. C., and D etroit, Mich ., with sta­
tion stops at Pittsburgh, Akron and Cleveland. Pas enger, mail and 
express service betvveen Detroit, Pontiac, Lansing, Grand Rapid . 
M uskegon, Mich., and M ilwaukee, \A/i ., '' as provided by tri-motorecl 
l"orcl transports. O n the Washington, D . C.-Detroit divi sion Pennsyl­
vania Airlines sched ul es r equired 18o,ooo mile of fl ying e\ ery 
month. On some of the schedul es pa sengers cou ld fl y from a h­
ington to Cleveland in two hours, f rom Cleveland to Det roit 111 45 

NORTHWEST AIRLINES AT ST. PAUL 

Lockheed Electra transports awaiting the hour of departure. 

minutes, and from D etroit to Milwaukee in less than two hours. 
Direct connections were made with the transcontinental air lines at 
Pittsburgh and Cleveland, and with Eastern A ir Lines at Washington. 

Transcontinental & Western Air 

Eighteet{ flights every 24 hours, four transcontinental runs each 
way between New York and Los Angeles and five trips each way 
between Chicago and New York, 29,000 miles of flying every clay, or 
about one million miles a month, such was the condensed schedule of 
Transcontinental & W estern Air (TWA), also popularly known 
as the Lindbergh Line. The company used a fleet of 30 twin-engine 
Cyclone-powered Douglas transports which were first built in 1934 to 
specifications laid down by the company's technical committee headed 
by Col. Charles A. Lindbergh. 
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One f the notable chedule of T ' as that of the Sky Chief 
between New -ork and Lo \.ngele , car rying passengers, mail and 
expre- in 14 hours and 8 minute ea tbound f rom Los ·ngeles to 
N e\\ York. The Sun Racer, Second ky Chief, Third Sk · Chief and 

ky faster, all Dougla transport , at the beginning of 1936 were 
leaving New -ork at variou hour and landing passengers in Los 
Angeles in about 16 hour . The un Racer had a particularly ap­
propriate name, becau e that flight leaving New York at 8 :30 in the 
morning landed T\1\ A pa e.nger in Los ngele.s a half hour before 
mid night the a me day ha• in Yirtuall raced the sun across the 
ontin nt in a in o-le da r, with the un winning. of c urse but not so 

_ / 

ALL ABOARD 0 PE SYL \ A TIA AIRLINES 

One of its Wasp-powered Boeing transports at Detroit Cit) Airport. P ennsylvania 
Airlines carried thousands of passengers between V. asbington. D . C., Detroit and 

Milwaukee during 19 5. 

gloriously after all; because, if TW forced its passengers to go 
aboard the plane for departure at sunrise in New York, they could 
be landed in Los Angeles while it was setting over the Pacific coast. 
One of the most popular transcontinental trips over TWA was that of 
the Sky Master leaving New York a half hour before midnight and 
landing in Los Angeles late the ne...-x:t afternoon, thus giving the pas­
sengers an opportunity to view the great Southwest in all its beauty 
and marvels of nature which few persons have the time to see by 
spending days of tedious travel over the surface. Such scenic wonders 
as the great meteor crater, the Sky City of Acoma, The Painted 
Desert, The Petrified Forest, the Grand Canyon of Arizona and 
Boulder Dam were presented to full view from the cabin windows of 
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TWA planes between Los Angeles and A lbuquerque, N. 1\1 ., on 
flights made over that country during the daylight hours. 

One of the TWA flights from Chicago to New York was made 
non-stop every afternoon, the 744 mil es being traver. eel in le s than 
four hours. Other schedu les had intermediate stops at P ittsburgh 
and Philadelphia, with schedules between P ittsbu rgh, t . Louis and 
Kansas City by way of Columbus, 0. , and Indianapoli , Incl. F rom 
Kansas City, TvVA routes lay westward to \!\ ichita , Kan ., ma rill a, 
Tex., and thence to A lbuquerque and Los A ngeles . 

Margaret n ourke-Whilc Photo 

TWA DOUGLAS TRANSPORTS AT KANSAS CITY 

Transcontinental & Western Air's ships ready to fly out on their schedules east , 
west and north . 

With its main operating base at Kansas City, TWA installed new 
experimental equipment in one of its Douglas transports and used it 
for test flights and other development work in a series of cross­
country hops in charge of Comdr. D. W. Tomlinson, who in May, 
1935, broke 14 world records and five American records in two series 
of flights over the official triangular course between New Y ark and 
Virginia points. After that amazing feat the TWA Douglas was 
taken back to K ansas City and equipped with still newer aids to 
flying, including the Hamilton Standard constant speed propeller, an 
i~proved. homing radio compass and a new fuel mixture control. With 
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that additional array of equipment Tomlinson made a record flight 
from Los Angeles to New York. Both achievements are described in 
detail in the chapter on notable flight . 

P rior to lea\ ing on his ilJ-fated ad\ enture flight to Alaska \Vith 
\1 "ill h.ogers, W iley Po t had carrieq on important stratosphere fly­
ing experiments under the banner of T\ . These flights were not 
precisely T 71,1_ flight , howe' er, becau e \i\liJey Post insisted on 
using his veteran ship the ' innie ae for experiments which most 
observers believed warranted the mo t modern equipment obtainable. 
Post's se' era! attempt to fly tJ1e sub- trato phere and stratosphere at 

WHY AIR LINERS ARE SLEEK AND TRIM 

TWA overhaul crew at the Kansas City base gives a Cyclone-powered Douglas one 
of its periodic housecleanings. 

very high altitudes using oxygen all the way proved conclusively that 
only the most efficient equipment and extensive preparations could 
assure success. \i\Tith that in mind the T\i\T A organization continued 
to carry on where \Niley Post ceased. 

September 5, 1935, Tomlinson, accompanied by Harlan Hull, chief 
pilot of TWA, and Howard Morgan, radio engineer, went up over 
Kansas City for a sub-stratosphere flight to New York non-stop. They 
took their Cyclone-powered Douglas up to 30,000 feet and remained 
there for several hours, using oxygen and navigating the plane solely 
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by radio. On that flight they proved that transports at such heights 
not only gain speed rapidly but maintain speed with a minimum of 
motor power, and that radio aids from the surface funct ion perfectly 
in the sub-stratosphere. Two clays later, on the return fli ght from 
New York to Kansas City, they put a hood over the p ilot' cockpit, 
which made it impossible for them to see outside in any direction . As 
soon as they were in the air they levelled oft and started using the 
homing radio compass. F rom Newark to Pittsburgh they fo llowed 
the radio beam to the latter city. Then they picked up a broadcast at 
Columbus. Thence to Kansas City where they disconnected thei r 
compass, uncovered the cockpit and made a landing in the usual 
manner. 

Late in the year TvVA pi lots were experimenting with landings 

TWA PASSENGERS, MAIL AND EXPRESS 

One of the .Transcontinental & Western Air fleet of Cyclone-powered Douglas 
transports about ready for its cross-country flight. 

made by instruments only, using the new runway localizer installed 
at Kansas City. When perfected for everyday use the instrument 
landing system, as described in the chapter on airports and airways, 
will permit landings in any kind of weather, including fog. 

United Air Lines 

United Air Lines at the beginning of 1936 still maintained its 
reputation for flying more miles, more passengers, more mail and 
more air express than any other single air line system in the world. 
During 1935 United had flown approximately rs,ooo,ooo miles, carry­
ing about r8o,ooo passengers, 3,300 tons of air mail and 900 tons of 
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a ll· e.xpre . nit I .ir L ine routes totalled more than 5 ,000 miles 
o£ airwa · a t the end of 193 . By "pril, 19.:>5• -nited had flown 

o ooo ooo mil - during its nine year- o operating r egularly sched­
uled t ran port erv ice. In July, 19 -,traffic demands were so great 
that nit I ''a · flying six round trip dai l bet\veen Chicago and 

an F ra nci o and ele\ en r un I t ri p dail between 01icago and 
ew York. -nitecl ca rried m r than _ ,ooo pa senger clur.in rr that 

month, a w rid record f r an imilar period. In A ugust th total 
\ ·a ev n bett r-~ r I -- 1 a t t he ame time the average 

UNITED AIR LINES SERVES LUNCHEON 

Interior of a Wasp-powered Boeing 24 7-D during flight over the coast-to-coast 
route of United Air Lines. 

trip per passenger increased in length , reaching an average of 746 
miles during the summer months. 

Illustrating the company's expansion of passenger and express 
traffic, its financial statement showed that for the first time less than 
half of the annual gross revenues of United Air Lines was derived 
from air mail payments by the Post Office Department. In other 
words, passenger and express traffic brought in more than half of the 
revenues. Incidentally, about 40 per cent of United Air Lines air­
plane mileage flown daily was without benefit of any air rnail revenue. 
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At the same time U nited vvas serving 35 cities in I 5 tates from 
New York and P hiladelphia to the Pacific Coast cities between 
Seattle, Wash., and San Diego, Calif. 

During the year the company discontinued ope rations between 
Kansas City and Chicago, fo llowing the loss of the hicago-Dalla 
mail contract under competitive bidding. It also ceased operations 
between Seattle and Spokane, vVash., it bein o- the company's policy 
not to operate passenger and express service over an airway on which 
another operator held an air mail contract. nited extended it pc ra-

UNITED AIR LINES EXPRESS 

Loading a Boeing transport at the United Air Lines Terminal at Burbank, Calif. 
This air express will fly the length of the Pacific coast a t three miles a minute 

speed. 

tions, however, to Vancouver, B. C. , thus providing service to every 
city of Ioo,ooo population or more on the Pacific coast. 

On its mid-continent airway United made closer working arrange­
ments regarding connections with various lines touching it at New 
York, Cleveland, Chicago, Omaha, Cheyenne and Salt Lake City; and 
this served to increase traffic originating at off-line points. Changing 
of the airway lighted beacons shortened United's cross-country route 
by 87 miles. In May the United planes leaving New York at the 
close of business landed on the Pacific coast at the breakfast hour, 
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making it possible fo r pa enger to ha ·e a f ull busine s day in San 
F ranci co, Portland, Seattle and, through connections, Los Angeles 
and an Diego. Eastbou11d ervice was even faster with the prevailing 
wind pe rmitt ing regular overnjo-ht c.hedules bet\ ·een the Pacific 
coa t citi es and P rulaclelph ia and Ne' · ork. Meanwhile -nited 
planes were fl ·irw pa sengers mail and expre s bet'' een Chicago and 
New York in about four h ur . 

BOEING SCHOOL OF AERONAUTICS STUDENTS 

They are constructing an airplane wing as par t of their training in the school 
operated by United Air Lines at Oakland, Calif. 

The 6o twin-motored vVasp-powered Boeing transports in the 
United Air Lines service at the beginning of 1936 formed the largest 
air line fleet operating in any one country in the world. The cruising 
speed of those transports was 189 miles an hour. Improvements made 
during 1935 included greater soundproofing of the cabins, modified 
streamlining and other refinements. The H amilton Standard pro-
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pellers were equipped with that company's new constant speed control 
so that the service was fl own with oTeater eng ine effici ency and pe r­
formance. 

Rouncl-the-worlcl fly ing traffic conn ections, whereb, one lllay . 001 1 

buy a single ticket and fl y all th e way around the ea r th on it, were 
brought several steps nearer actual reali zation durin the yea r when 

A BOEING CLUB CAR OF THE AIR 

This Wasp-powered Boeing 247-D for the Phillips Petroleum Co . has an electric 
refrigerator and radio telephone. 

United, Pan American Airways and other lines commenced making 
i11terline agreements with foreign lines including K-L-M, Imperial 
Airways, the Zeppelin company and others. 

Interesting facts were assembled by the traffic department of the 
company in the course of an energetic campaign to build up new 
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ources of patronage, from vacabonj t t raveling to the national parks 
and dude ranches, elderly per ons desiring to spend a few days on a 
tour of the country, college cia se convention delegates and others. 
Four pa sengers in a single group who fie\ from Salt Lake City to 
B ise, Ida. and return, were all event) yean or more. . L. Davis, 
p re iclent o( the Hupmobile Illinoi ornpany, made a 4,400 mjle tour 
of his we tern office. with only 4 0 h ur spent outside his headquar­

hica o. . Colorado judge wei o-hing 410 pounds flew with 
ir Lines and liked it. \ rthu r B1·i bane, famou s editor and 

nited \ ir Lin and remarked that more than 

WALL STREET FROM THE EAST RIVER 

Brooklyn and M anhattan bridges, downtown New York and in the background 
J ersey City across the Hudson . This is a Fairchild aerial photograph . 

ever he was convinced that air travel soon would be a commonplace 
mode of travel. 

Twenty-five U nited pilots had records of flying a million miles or 
more. Passengers on United planes could view some of the most 
wonderful scenes in America, including Mount Rainier, Mount Shasta, 
the High Sierras, and , through connections with \IVestern Air Express 
between San Diego and Salt Lake, Boulder Dam. Allentown, Pa. , 
became a regular station stop during the year. 

United Air Lines continued to operate its famous Boeing School 
of Aeronautics at Oakland Airport, opposite San Francisco on the 
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bay. The air line 's most experienced pilots and other technicians were 
members of the advisory board of the Boeing School. Students pre­
paring for active air line work were given practical tra ining in U nited 
equipment when it could be released from active service on the sched­
uled routes. A number of the graduates of Boeing School were as­
signed positions with United and with other lines. 

Varney Air Transport 

Varney Air Transport, formerly Varney Speed Lines, operated 
passenger, mail and express service between D enver, Colo., and El 
Paso, Tex., by way of A lbuquerque, N . M. Its route between Denver 

Marga ret Bourke-\Vhite Photo 

TWA OVER THE ROCKY MOUNTAINS 

A Cyclone-powered Douglas speeding toward Los Angeles. 

and Pueblo was operated by \tVyoming Air Service holding air mail 
contract 29. 

Watertown Airways 

In May, 1935, a group of veteran ·pilots of Watertown, S.D., com­
menced operating scheduled round trip service between St. Paul , 
Minn., and Spearfish, S. D., with station stops at Willmar, Minn .. 
Watertown, Huron, Pierre, Philip and Rapid City, S. D. The I I 

cities served directly by Watertown Airways were trading areas and 
traffic centers for more than 2,ooo,ooo persons. During one period 
the company flew 54,000 passenger miles completing all 88 trips 
started. Only one scheduled trip was postponed. The line operated 
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one \i\ hirlwind-powered TraveJair plane carrying four passengers, 
pilot and baggage. 

Wedell-Williams Air Service 

\ "1\ edell-\ t iiliams Air Service operated passenger, mail and ex­
press service bet\ ·een Hou ton Te.'< ., and ew Orleans, and late 
in 1935 added another division between Houston and San Antonio. 
Intermediate station top included Baton Rouge and Beaumont. 

LAND HO! AND DEAD AHEAD! 

A Northwest AirJjnes Lockheed Electra comina illto St. Paul , Minn., at night. 

Western Air Express 

Over its 774 miles of route which it pioneered in 1927 vVestern 
Air Express at the beginning of 1936 was operating vVasp-powered 
Boeing transports between San Diego, Calif., and Salt Lake City, by 
way of Los Angeles and Las Vegas. Three scheduled round trip 
flights were made daily, the daylight flights including a circle flight 
around the great Boulder Dam project. Connections were made with 
United Air Lines at Salt Lake City, and with southern transcontinental 
services at Los Angeles. 
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ROUTES OF THE 
PAN AMERICAN AIRWAYS 

SYSTEM 
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Wilmington-Catalina Airline 

itb general offices at Avalon, on Catalina Island, Calif., the vVil­
mington-Catalina . irline operated a passenger and e..xpress service 
betw en \ l iJmington and va1oo, u mg 12-passenger Douglas Dol­
l hin amphibians. 

Wyoming Air Service 

Two division were operated b) yoming Air Service during 
1935, one being a pa senger, ma.i1 and e.."':press schedule both ways 
between Cheyenne, \1 ) o., and P ueblo, Colo., by way of Denver, and 
the other a passenger, mail and e..xpress schedule between Cheyenne 
and Billings, !font. High speed Boeing transports were used between 

heyenne and Denver, and Lockheed Orions and Stinson transports 
were flown on other sections of the route. 

The Pan American Airways System 

Fe\\ cha1 ters in the hi tory of . merican transportation have been 
. o packed with ign.ificant achievement as the 1935 record of America's 
international air transport svstem the Pan American Airways. The 
peration of scheduled air tran port ser ices oyer 41,183 miles of air-

PAN AMERICAN'S MIAMI BASE 
One of the ports of entry for America's international merchant marine of the air. 
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ways, serving 39 countries and colonies, linking three continents. ::\orth 
and South America and Asia: the opening of a 9.000-mile ocean air­
\vay across the I 'aci fie between America and :\sia ; the acquisition of a 
succession of world-record flying "Clipper Ships.'' and the establish­
ment of 150 mile-an-hour schedules on all international trunk air lines 
between North and South .America. in Alaska. and in China-those 
were the high spots of l'an American's work in 1 tJ35· 

\Vith astonishing swiftness, yet without a single important devia­
tion from prearranged plans, the I 'aciflc project mo\·ed from its first 
public announcement late in 1934 to the beginning of rl'gttlar sched­
uled air mail service on :\"ovcmher 22. 1935· In January. 1935. the 
personal nucleus for the l)acific. Division, headed hy Clarence .M. 

?OCI tic 
Oceon 

THE PAN AMERICAN AIRWAYS TRANSPACIFIC ROUTE 

Young, set up headquarters in San Francisco. Late in March the 
second Sikorsky S-42 to be delivered to the System arrived in Ala­
meda. Christened the "Pan American Clipper" and fitted as a flying 
laboratory, it took off on April r6 for the first of a series of remark­
able survey and engineering flights over the long skyway to the Orient. 
Eighteen hours later Captain Edwin C. ~'f usick and his crew of five 
landed it gently on the waters of Pearl Harbor, Hawaii. His story 
will be found in the chapter on notable flights. Less than a month 
earlier the steamer "North Haven" had sailed through the Golden 
Gate with hold and decks crammed with all the buildings and equip­
ment and gear needed to set up ocean air bases at Midway, vVake and 
Guam, to supplement those at Honolulu and Manila . 

. By April 23 the "Pan American Clipper" had returned to Cali-
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rni a . In June it once more headed we tward. T hi s time it flew on 
fr m Hawa ii to land at the ne\ · cean air ba e at Midway 1,380 miles 
b y nd H nolulu. before it tmned homeward. Then to ake and 
return in r\u cru t r --- mil e more nO\V und r command of Captain 
"- . D . ' ulli van. h nall) in ct ber it carr ied through on a final 
r un d trip to · uam Ia t tep ina ton before 1Ianila and 6,6o2 miles 
fr m the mainland. 

T he ' North lia\ n ' ' e.,"pe li t i n had r tu rned from it operations 
111 Juh lea\iin cr well- Jll iPI d f ully-mann d ba · e ready on . Ji cl\\a\' 

THE " CHI A CLIPPER" AT HONOLULU 

One of the transpacific flying boats built by the Glenn L . M artin Company for P an 
American Airways. It is powered b.· four Pratt & Whitney Twin Row Wasps. 

and \ !\Take, and radio equipment and f uel supplies at the other three 
islands. 

In August Postmaster General Farl ey issued an invitation for bids 
on an air mail service from California to China.· So exacting were 
these requirements, so far ahead had P an merican gone with its long 
program of preparations, not a single rival bid had been received by 
the deadline set for opening on October ·21. Late that same week 
P ostmaster General Farley, after a conference with other cabinet 
members, announced the award of the contract to Pan A merican. 
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The rate set for the first 8oo pounds of mail vvas $-.00 a mile. Add i­
tional poundage might be added at $r a pound for each r ,ooo miles. 

Meanwhile the Martin factory in Baltimore had been putting the 
three huge flying boats, built to Pan A merican specifications, through 
exhaustive flight tests. Early in October they delivered the first one, 
the "China Clipper". Thirty days later it lay ready for service off the 
seaplane ramp in Alameda. 

On November 22, 1935, the ser vice opened. More than r,86o 
pounds of mail were loaded into the g reat ship. Po tmaster General 
Farley read a letter of cong ratulati on from President Roosevelt, as he 
opened the colorful ceremony at the _ Iameda base. It stated: 

"Please convey to the people of the Pacific Coast the deep interest 
and heartfelt congratulations of an air-minded sailor. Even at thi s 
distance I thrill at the wonder of it all. They tell me that the inaug u-

NORTHROP DELTA TRANSPORT 

One of the Cyclone-powered ships in service on the Mexican air line. 

ration of the transpacific sky mail also celebrates the one hundredth 
anniversary of the arrival of the first clipper ship in San Francisco. 
The years between the two events mark a century of progress that is 
without parallel, and it is our just pride that America and Americans 
have played no minor part in the blazing of new trails. There can be 
no higher hope than that this heritage of courage, daring, initiative 
and enterprise, will be conserved and intensified." 

Other officials including Governor Merriam of California, Gov­
ernor Poindexter of Hawaii, and President Quezon of the Philippines 
spoke briefly over an international radio hook-up of 300 stations. Juan 
T: Trippe, president o~ Pan American Airways, turned to the waiting 
clipper crew: "Captain Musick ..... you have your sailing orders 

· .. cast off and depart for Manila in accordance therewith." 
On November 29 the "China Clipper" was taxiing ashore to a 
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warm reception in l\IIanila on chedule to the minute. Twenty-four 
hou r after the "China lipp r lef t Alameda the second 1artin, the 
" Phili ppine Iipper had arri ·eel from Ba.ltimore by wa · of ff iami 
and l\l~xico. B the end of the year all three were on hand. 

T he final teps o f the Paci fic p r ject were cauied out with so little 
appa rent difficul ty, it wa hard t r alize that nearly fi, e years of con­
tant, pain takinrr, pioneerin ff rt , and the ~"pendi ture of some 

· 4 ooo,ooo had b en required befor t he fir t achtal scheduled service 
\\ a r ady fo r public demon tration . 

Br ad!) fi, e f rmidalle difficulti faced the company s ~xperts 
gathered in 1931 t map the atta k n the project: ( 1) No planes had 
ever been buil t, un til th n. which c uld make the 2 400 mile bop from 

ali fo rnia to Hawa ii " ith amp! fuel re erve let alone a practical 
payload. ( 2) o meth cl f na' io-ation existed which were nearly 

THE FAIRCHll..D AM:Pill.BION TRANSPORT 

One of the Hornet-powered fleet built for Pan American Airways service on its 
river routes. 

enough infallible over thousand of miles of ocean to justify such au 
operation. (3) No men had ever been trained to the pitch of perfec­
tion required. (4) No oro·anization of expertly-trained and expe­
rienced ground and fli ght crew e-xi sted, even in part, anywhere in the 
world. (5) No proper air lnses exi ted on four of the island stepping 
stones the new service would use between California and the 01ina 
coast. One was an uninhabited coral atoll; one a mere cable relay 
station. 

The story of the bold acceptance of the challenge of Pan Ameri­
can's flying boat specifications by Igor Sikorsky and Glenn L. Martin 
has been told in preceding year books. How well they succeeded can 
be shown by the facts that .( I) both the Sikorsky S-42 and the Martin 
130 set new, unapproached flying boat records for ratio of useful to 
empty total loaded weight, 46 per cent for the Sikorsky, 54 per cent 
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for the Martin. (2 ) O ffi cia lly obse rved te ts o f th S ikorsky brou ·ht 
it II international records fo r seaplane performance with heavy load . 
I n routine test fli ghts the Martin type exceeded e\ ery reco rded mark 
for performance. ( 3) L oth ships brourrht about a new concepti on of 
flying boat crui sing speeds with crui s in o- perform ance o f better than 
rso mile· an hour. (4) T he Martin clippers arc able t make the lonu 
Cali fo rnia to 1-Jawa ii hop with 25 per cent of res -r vc fuel. a ton of 
ma il and 18 passenue rs, on an ovc rni •.-ht sched ule of 17 hours . . t the 
beginning o f 1936 six ikor. ky-ty) e clipper · and three of the Nia rt ins 
had been delivered. Four more S ikorskys were nea ring completion in 
the Bridgepo rt fac tory. 

INTERIOR OF FAIRCHILD 91 AMPHIBION 

Watertight bulkheads divide the hull into several compartments. 

Early in its campaign to perfect navigati on methods and person­
nel, Pan American set up on its Caribbean Division an immense lab­
oratory for transoceanic operations. E arly, too, the company decided 
that radio direction finding equipment was a vital key to the navigation 
problem. F rom the beginning of its operations in 1927 the System had 
been faced with such severe static problems in its tropical operations 
that it had been forced to develop its own radio equipment, to use code 
instead of voice communications, to use direction finders instead of 
the fixed radio beams used ordinarily. Soon it had set up complete 
radio laboratories of its own. There it developed and built its own 
equipment. 

Few, reading of precise radio bearings transmitted from \iVake 
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!:land lo 

THEY'RE GOING PAN AMERICAN 

Looking down the aisle of a Sikorsky S-4- "clipper" ship operated by P an Amer-
ican Airways. · 

I n 1931 Pan A merican offi cial worke<;l ut an ideal conception of 
a crew to man a transoceanic fl yino· boat-captain. first officer, naviga­
tor , radio officer , fli ght engineer, j un.ior flight officer. They wanted 
these men interchangeable. A radio operator should be capable of 
commanding the engine room of a flying ocean liner; an engineer 
should be able to navigate through the worst of weather; an ocean 
captain should be capable of sending and receiving wireless messages. 

To produce such men, the System set up courses at divisional head­
quarters for all its personnel. Pilots, no matter how extensive their 
experience, went through systematic instruction in blind flying, and 
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were given experience on a wide selection of airplane types. All flying 
personnel took lessons in meteorology, navigation, radio and seaman­
ship. New pilots were passed through long training periods in engine 
shop work. For years after joining the line they served as apprentice 
pilots, as j ttnior officers, as clerks in charge of every detail of clearing 
the cargoes and caring for passengers, as radio operators, weather 
men, mechanics. 

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

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

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

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

A plan of crew rotation was carefully followed. Captain Musick 
commanded the first two flights, then Captain Sullivan took over, vary­
ing his roster of under officers from flight to flight. .By the opening of 
scheduled operations five full crews were ready to man the great 25Yz­

ton Martin-type clippers. 
The whole conception of a transpacific seaplane service was of 

----------~-- ------
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our e f un d l upon the e.,"i tence o-t a chain of island "stepping 
ton " which broke th era ing into fi. · e stage . Fortunate!) all the 

i lands along th e mo t idcaJ r ute to 1ina belonged to the U nited 
tate -Ha" aii, 1\l idwa ake, ·uam, Man ila. But a dot on a map 

and I ermi i n to land n the i land it repre ent cl not make an air 
ba e. Ea h i land r qu ire I a landina float, f uel ta nk , an elaborate 

' t man th I a and facilitie f r housing and 

FRANK HAWKS AND IDS NORTHROP GAMMA 

With G . H. Irving, chief test pilot fo r the Northrop Corporation, and the Cyclone­
powered plane in which they made an S,ogo mile flight from Buenos Aires to Los 

Angeles in 1935, at an average flying speed of 203 m.p.h. 

At Hawaii and 1tlanila the task of erecting such a plant presented 
few difficulties. Guam, too, v,;as a regular steamer call and possessed 
resources of its own. But Midway was a mere cable station, and Wake 
was a desert coral atoll which no man had visited in a decade. 

Pan American decided to send a single expedition to set up all five 
island bases. It was an astounding experiment. Months before, air­
port engineers laid out settlements on charts of the islands. Radio 
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men, maintenance supervisors, architects, dieticians, carpenters. 
plumbers. electricians. doctors. all studied lists oi countless necessary 
items. Purchasing agents scurried through a dozen State:-;. Huildings 
were constructed. tested. then taken clown in sections ior quick as­
sembly. Dy the end of :\larch. 19,35. everything was ready. 

On March 23, 19,35. the steamer ":\orth llan~n" !cit the <;olden 
Cate with o,ooo tons of cargo which included two complete villages. 
equipment for five air bases, a quarter million gallons of iuel. ++ air 
line technicians. a construction force of ;R, food to feed them for 
months, and 1 .o 18.8<)7 other items of equipment and material. Ten 
clays later, after a brief stop at Hawaii. the ship lay in a driving rain 
off the booming barrier reefs that circle the l\Iidway Tslamk Ry 
dawn, winches were getting a 2.ooo-ton mountain of crates. poles. bar­
rels and gear off the steamer and on barges that rose and fell 20 feet 
in the ocean swell. Launches towed the heavy loads through four miles 
of treacherous reefs and breaking surf to the beach. 

Fifteen days later the ''North Haven" steamed off toward \\'akc 
Island, \i\/ilkes f sland and I 'calc Island. Only on tiny I 'eale was the 
land high enough to be safe from storms, and Peale has the only soil 
that promised water. nut locating the hase on l'cale instead of \Vilkes. 
as had been originally planned, meant trans-shipping every single item 
across the lagoon. Time was short. too: the men must work against a 
rigid schedule to keep the "1'\orth Havcn's" charter within set limits. 
They must be ready for the imminent flights of the first clipper ship 
from the mainland. The hardest kind of work began. Intense heat 
blistered eyelids. armpits, chins and nostrils. It was a Herculean job, 
but they completed it. 

Ten clays later, the base in order, the ''North Haven" steamed 
quietly on, to land small groups at Guam and l\fanila. By the end of 
July she was hack at her home pier in Seattle, with all the construction 
crew returned. 

The precision flight of the "China Clipper," was a spectacular 
achievement-yet, even without its creation of a high-speed aerial trade 
route for America's commerce a third the way around the world to the 
China Seas, Pan American Airways should have been warranted in 
counting 1935 a major turning point in its operating history. 

Over its great network of 32,973 miles of operating airways. 
traffic in 1935 reached new high marks, schedule efficiency reached 
new levels of perfection, with a record of 99.8g per cent of all sched­
uled mileage completed. During 1935, 8,728 miles of airways were 
added to this international air transport system, bringing the total to 
4r,r83 airway miles, by far the greatest of any air transport system in 
the world, and nearly double the aerial trade route mileage of Europe's 
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AMERICAN AIRLINES STINSON TRANSPORT 

One of the tri-motored fleet equipped with Lycoming engines and Smith control­
lable pitch propellers. 

Behind them, to augment thi high-speed advancement. were till 
other Sikorsky clippers, a fleet of the \1\ asp-powered Sikor ky S-43 
amphibians for some of Pan American· coastal routes on the southern 
continent and possibly hina. as well as additional units of advanced 
type Douglas and Lockheed hips for other southern routes and for 
Alaska. They were initi a1 units in a procurement program advanced 
by Pan American in 1933, which placed vvith the industry some $8,­
ooo,ooo worth of orders for aircraft equipment and auxiliary items. 

As a result of these new schedules the time over the main long dis­
tance trunk routes was cut to half that existing when the lines were 
first established. Mail , passenger and e.'\:press time between principal 
cities in the United States and Buenos A ires, the most distant capital 
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in South America, was cut to five and a half days by way of either 
coast of the southern continent, with proportionate savings between 
all intermediate countdes. Panama Canal Zone. through a one-third 
cut in schedule time by way of lVIexico and Central America, was 
brought within two days of the United States. In that time-zone every 
land bordering the Caribbean could be reached. Countries in the \Vest 
Indies as far as Puerto Rico, and in Central America as far as Guate­
mala, were brought within one day of Miami and ·Brownsville, re­
spectively. Lockheed Electras, on Pan American "s feeder line between 
Mexico City and Los Angeles cut that I .Boo-mile route down to a 
leisurely daylight flight, and provided a rapid channel for Pacific States 
commerce into Latin America. In Alaska, the same equipment made 
possible a trans-Alaska schedule, fmm Juneau in the south, through 
Fairbanks, to Nome, on the Bering Sea, of seven hours-to compare 
with a minimum of 72 days by dog team, the only other means of 
transportation. Douglas equipment, added on the China routes, like­
wise halved the fastest former schedules on the coastal route from 
Canton to Shanghai and to Peiping, in the North, and to distant Cheng­
tu, I ,6oo miles up the Yangtse River from the seacoast. 

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

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

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

On the west coast of South America. Pan American-Grace Air­
ways completely equipped their trunk route from northern Peru to 
Santiago. Chile, thence across the Andes to Buenos Aires, using high­
speed Cyclone-powered Douglas air liners, cutting their fastest prev­
ious schedules one-third. A major construction program was also com­
pleted over this airway, making it one of the most highly developed 
aerial routes in the western hemisphere. To supplement the greater 
passenger and cargo capacity of the Douglas air liners over the tri­
motored Fords which they replaced, Pan American-Grace also replaced 
their amphibian service, operated over that section of their route from 
Panama Canal Zone to Trujillo. Peru, using IS-passenger twin-Hornet 
powered Consolidated Commodores. New Sikorsky S-43 amphibians 
\vere scheduled for this section of the route early in I936. 

In Cuba, Pan American's associated National Airways of Cuba, in 
step with improved schedules over the entire network, commissioned 
a fleet of Lockheed Electras early in I935 and in the summer had 
established a seven-hour service from one end of the island to the 
other, saving an entire day over previous schedules, and with direct 
connection with Pan American's trunk routes both north and south. 

In the traffic department, increases were registered in each division. 
Over the year, passenger traffic increased 27 per cent from a total of 
I I2,354 in 1934 to 142,630 in 1935. The big four-engine clipper ships, 
commissioned during the year, and the close coordination of feeder 
lines, serving to amplify the tourist as well as commercial travel facili­
tie~, plus the higher speeds during the latter two months, accounted 
for the major part of the increase. More direct through connections 
between all domestic air lines and the international system also aided in 
the increase. ·Baggage allowances were increased for passengers trav­
eling the longer routes, over domestic lines as well as over Pan Ameri­
can, and other improvements in the passenger service contributed to 
its popularity. 

Express during the latter months of 1935, increased sharply over 
1934 record figures. Totals for 1935 were I,819,II6 pounds, or an 8g 
per cent gain over I934· During 1935 air express service was ex­
tended to Venezuela, completing the single, simplified shipping pro­
cedure to every country south of the United States. In December, 
I935, air express service was made available to Alaska. Later it was 
to be installed on the transpacific route to the Orient. 

During 1935 Pan American added to its long and dramatic relief 
record in the Caribbean by spectacular services during and immediately 
following the hurricanes which struck southern Florida, Haiti and 
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J amaica . In the A laskan D ivi sion, a lso, its planes p layed a vita l role 
in r escue expeditions. M ost trag ic o f it a. sicf nment were the d iffi ­
cult fli ghts made by P ilot J oe Crosson to Poin t Barr w a fte r the bodies 
of W ill Rogers and \ iVil ey P ost, and hi s return with them s uthwarcl 
to the U nited States . 

Pan A merican A irways suffered a severe setback in 1935 when the 
U . S . Post O ffice Depa rtm ent reduced by $I ,ooo,ooo the annua l pay­
ments for fl ying the ma il in Latin A meri ca. Coming at a t ime wh n 
the highly subsidized lines o f E urope were expa nd ing t·hei r ervice. in 
Latin A merica, the reducti n in mail 1 ay placed an obstacle in th pa th 
of the A merican line which had always been a lead er in thi intern a­
tional race fo r air tran: 1 or t : upremacy among the people. south o f the 

nited States. 

THE SIKORSKY S-43 AMPHIBION 

One of the important developments of I935 in over-water aircraft the s-43 is 
powered by tw_o Pratt & Whitney Hornets and H amilton Standard propellers. It 

carnes I$ passengers,_ crew of two and I ,soo pounds of cargo. 



CHAPTER XI 

PRIVATE FLYING 

Increase in Licensed Pilots and Planes-Thirt\·-five Different ::\Iodels 
for the Private Owner-Flying for Sport. and Business-The 

Races at Cleveland-Private Pilots Break Records-Light 
Plane Experiments-Intercollegiate Flying-Gliding 

and Soaring. 

RECORDS of the Bureau of Air Commerce, C. S. Department 
of Commerce. showed a gain in private flying during 1935. On 
January I, 1936. there were q.Sos licensed pilots as compared 

to I 3·949 12 months earlier. There were 7·37 I licensed aircraft at the 
beginning of 1936. as compared to 6.339 the year before. The unli­
censed machines fell off numerically. from 1.983 at the beginning of 
1935 to 1.701 on January 1, 1936. The total of all aircraft in the 
United States was 9.072 on January 1. 1936. as against 8,322 the year 
before. The pilot licenses on January 1, 1936. were divided as follows: 
7· 186 transport licenses, 909 limited commercia). 5.961 private, 746 
amateur and three industrial. No new licenses will be issued in the 
last classification. The licensed pilots included 410 women classified 
as follows: transport 71. limited commercial 29. private 256 and ama­
teur 5-l· l\Iore than half the airplanes built in 1935 were for private 
0\vners. 

No less than 35 different models of American flying craft awaited 
the choice of the private owner at the beginning of 1936. One had 
as many dift'erent kinds of plane as he had motor cars to pick 
out for his own individual pleasure. In each case the builders ap­
parently had made an attempt to produce the finest. quietest. fastest 
or most comfortable airplane for the money. There were machines 
with only one seat, others with two. a number with eight chairs and a 
majority with four: some with cabins. heated and ventilated. There 
were others without cabins. nicely calculated to appeal to those who 

. like to take the air in the open. There were planes priced as lo\v as 
$1 ,Soo. Yet one could pay as much as $50,000 for his aerial limousine 
or private club car on wings. One could go to a dealer and pay cash 
for his plane; or. like buying an automobile or radio on the installment 
plan, he could pay something like $500 down and $roo a month. He 
could buy a machine giving him 25 miles for every gallon of gasoline, 
or he could use more gasoline in a plane that would take him through 
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space at about four miles a minute. He could buy a p la ne with wheels 
and a boat-shaped body capable of operat ing on Janel or wate r ; and he 
could have a little runabout on fl oats for sporty o ·er-wa ter fl y ing. H e 
could buy a big plane with parlor, bedroom and bath, w ith soun d­
proofed cabin and all the com forts of home, including a radi o. He 
could have a machine with wheel brakes and air brakes; in ther wo rd , 
flaps on the rear edges of the wings requiring only the t uch of a 
button to let them swing clown and offer enough resistance to th e a ir 
to slow clown speed while coming in for a landing. ne could buy a 
plane with double controls and teach hi s fri end how to fl y . ome of 
the planes could be flown for as littl e as nine cents a mil e, including 

HAROLD NEUMANN AND HIS RACER 

In his Menasco-powered Howard racer he won the bulk of the prize money in th e 
Thompson Trophy race at tb e National Air Races in September, I935· 

all overhead costs, all of which servecl to bring the private plane clown 
into the same class with motoring, so far as expenses went. In every 
other respect flying was in a class of its own. It was faster, and it 
permitted one to cover more territory no matter what he was after. 

Take for example, Dr. Barnum Brown of the American Museum 
of Natural History. He went out early in the year and spent a few 
weeks flying over 20,000 miles in seven of the Rocky Mountain States , 
hunting fossils. Flying low, Dr. Brown was able to study the rocks 
and spot the formations old enough to contain fossils. He located the 
second largest dinosaur herd ever found, more than 4,000 fossils 
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repre ent.ing ome _o dinosau rs, the large-st of them being so feet long 
and estimated to have li ved no le than one hundred forty million 
years ago. The Brown e.-..;:pedition was financed by the Sinclair Re­
fi ning ompan; which has made a notab1e contribution to science by 
x pl rin o- th age f the most eli tant pa t. ith the aid of the air-

plan Dr. Brown aiel, h wa abl to do more in seven weeks than 
in tw nty . ' ar w rkin o- lely on the urface. 

THE STINSON RELIANT 

Major James H. Doolittle and the Lycoming-powered plane he uses on executive 
business for the Shell Oil Company. It is equipped with a Lycoming-Smith 

controllable pitch propeller. 

Late in the year Harold L. Farquhar and· Fritz Bieler had arrived 
in Asia in the course of their leisurely flight in a Beechcraft seaplane 
on Edo floats. Starting from t lfe United States they were flying to 
Helsingfors, Finland. In Olean, N. Y., Arthur Pierce had his plane 
tuned up to scatter food to game birds when heavy snow should 
threaten them with starvation. Hundreds of private pilots attended 
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the annual air meet in Miami, Fla., in December, and planned to do the 
same in 1936. There were scores of smaller amateur pilot gatherings 
throughout the country. At the air races in Cleveland during the 
Labor Day week-end a host of private pilots appeared, each with new 
machines, some fast and others distinguished for their weird design. 
Ben Howard came flying in from Los A ngeles to Cleveland, winning 
the famous Bendix trophy race in his Wasp-powered " I 'lister Mulli­
gan," just 24 seconds ahead of Roscoe Turner who trailed him in hi s 
special Hornet-powered racer. Then Harold N eumann won the 
Thompson Trophy race in the same "Mister Mulligan." Its average 
speed on the cross-country flight had been about 239 miles an hour. 
Major AI Williams of the Gulf Refining Company showed the crowds 
what one could do if he tried, throwing his Curtiss Hawk upside down , 

THE TAYLOR CUB 
One of the popular light planes of the year, this model built by th e T aylor Aircra ft 

Company seats two side by side. 

making outside loop the loops, inverted snap barrel rolls and inverted 
falling leaves, all of which made straight flying appear ridiculously 
simple. 

Earlier in the year Major E. E. Aldrin of the Standard Oil Com­
pany of New Jersey made an amphibian speed record in his new 
Wasp-powered Douglas Dolphin. Late in September Benjamin King 
of Washington, D. C., took his little Aeronca on Edo floats up to 
16,ooo feet, breaking another record for light seaplanes. Comdr. 
Frank Hawks made a quiet good will flight between the United States 
and the leading countries of South America, at one stage flying his 
Northrop Gamma the 1,945 miles from Lima, Peru, to the Panama 
Canal in about nine hours. Forty private airplanes with their owners 
and friends flew from New York to Montreal and return in July, and 
six Canadian planes with 18 occupants flew down to New York to 



PRl _ T E FL YI G 2Il 

return the visit in September. The viatiou Country Club of Long 
I sland made its annual eaplane cru i e, this time up the N ew E ngland 
coast. 

The development of an a irplane fo r private ownership, one requir­
ing less skill to operate safe!) in other words a machi11e capable of 
being operated by inexperi enced pil t and f urther a plane that should 
co. t much less to buy than conv nti onal types '~ as one of the projects 

f the Development ection of tl1e Bureau of "ir Commerce, . S . 
Deparb11ent of Commerce, in 1935. Model which might possibly be 

FOR SPORT FLYING 

The low-wing Aeronca monoplane with L eBlond engine. 

included in the above classification , some of which were developed for 
the Bureau of Air Commerce, included: the W eicl< Vvr-A, redesigned 
and rebuilt for the Bureau by the Fairchild Aircraft Corporation ; 
Waldo Vlaterman's Arrowplane ; the Hammond Y ; Fahlin's Plyma­
coupe; Arrow's Arrow ; and the Curti ss-vVright Coupe. The accom­
pany ing photographs and captions give further details concerning 
those machines. 

Following is a statement by vVilliam b. Strohmeier, of Amherst 
College, and president of the National Intercollegiate Flying Club: 
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"In April, 1935, 74 college airmen and airwomen convened in vVash­
ington, D. C., under the auspices of the National Aeronautic Associa­
tion, for the First National Intercollegiate Flying Conference. These 
delegates came from all parts of the country, representing 23 different 
colleges and universities in the United States. Some were members 
of highly organized college flying units. Others came with the idea of 
finding out how they might get their own colleges into the air. There 
are now some so flying clubs in the colleges and universities. 

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

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

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

. Richard C. duPont of Wilmington, Del., retained the Edward S. 
Evans trophy, symbolic of the American soaring championship, by 
winning most points in the various events of the contest and became 
the first pilot to win the championship two years. He used his Bowlus-
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duPont sa ilplane " lbatross I " . He also won the incent Bendix 
oaring Troph; for the longest flight across country during the meet. 

inety-six pilots were entered, compared to 63 in 1934; 40 soaring 
craft were entered and 31 were actually flown. The " C" (soaring) 
license was ea rned b" 29 new pilots and ro others secured " B" licenses, 
indicating proficienc) in gliding. tone time there were 20 craft soar-

JACQUELINE COCHRAN AND HER NORTHROP GAMMA 

The plane is powered with a Pratt & Whitney Twin Wasp Junior engine. 

ing in front of the main ridge simultaneously. Pilots flew a total of 
330 miles across country ; nine soared to altitudes exceeding 3,000 feet 
and three to altitudes above 4,000 feet. Interest in soaring among 
women gained, although only two of those entered in the contest actu­
ally competed. Mrs. Allaire duPont of Wilmington, Del., remained 
aloft five hours 31 minutes and Mrs. Dorothy C. Holderman of Le 
Roy, New York, soared for five hours three minutes. 
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· During I935 soaring flights were made in New Yo rk, Pennsylvania, 
Florida, Virginia, Ohio and Michigan. O ne of th e most important 
was the flight by Lewin E. Barringer in a Bowlus-DuP ont sailplane 
from Ellenville, N. Y., to a point near H arri sburg, Pa. It fell just 
short of the American record of IsS miles. 

Experiments with gliders as primary flying training for students 
at the Naval Air Station, Pensacola, continued through the year with 
interesting results. The Navy made no official announcement regard­
ing the use of gliders but the interest displayed by the N avy D epart­
ment and experienced naval pilots led the Federal Aviation Commis­
sion to suggest the same sort of training for the A ir Corps. 

Under the auspices of the Soaring Society of America, the second 
annual soaring .expedition to the Shenandoah was held September 27-
0ctober 13, 1935, with headquarters at Big Meadows, Va. Twenty 
pilots participated. Stanley Smith, of Rochester, N.Y. , won the trophy 
as individual champion of the contest. 

"MISTER MULLIGAN" THE AIR RACE FAVORITE 

Built by Benny Howard, at left, and with a Pratt & Whitney Wasp engine, it 
proved the greatest prize-winner at the National Air Races in 1935. Co-pilot 

Gordon Israel is with Mr. Howard. 



CHAPTER XII 

AERIAL SERVICE 

Number of Planes in Miscellaneous Use-Growth of Charter Service 
-Flood Relief-Traffic Surveys-Hunting Criminals-Emer­

gency Flights-Aerial ~lapping and Photography. 

DURING 1935 more than a million persons went out and hired 
aerial service planes to fly them one place or another in a 
hurry, whether for a sightseeing trip over Niagara Falls, the 

Grand Canyon of the Colorado, New York or Los Angeles at night, 
a fast trip to a distant ball game or a horse race, a vacation in the 
mountains or a honeymoon trip across the country. Nearly 4,500 

airplanes were kept tuned up and ready in the United States, prepared· 
to ~ake any?oc!y almost anywhe~e on a few moments notice. Meant~· 
while a maJonty of aerial service operators welcomed students fo1.1 
flight instruction, and they were eager to undertake crop dustingJ 
aerial photography, emergency flying with precious merchandise~ 
medicines, news photos, motion picture films, anything at all that re~ 
quired speed to make ·it useful when it reached its destination. Some 
2,500 aerial service organizations and individuals were available for 
aerial service in the United States at the beginning of 1936. 

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

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

A via tors on Long Island went up during the winter and dropped 
food to the birds marooned by heavy snows in the wild fowl sanctuary 
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at Jones Beach State Park. A group of actors hired a 10-passenger 
plane to take them on a three months tour of the country playing one 
night stands. When a firebug started setting forest fires along the 
New Jersey shore in May, Col. Leonidas Coyle, State Fire Warden, 
hired Jack Thropp of Trenton to take him up for a survey of the 
damage done the previous day. Near Buckingham they saw a man get 

INTERIOR OF A LOCKHEED ELECTRA 

This air liner is especially outfitted for a private owner. 

out of a motor car and deliberately set the woods afire. Then he drove 
three miles, got out and started another fire. Thropp put his plane in 
a steep dive and as he pulled up, speeding past the pyromaniac, the 
warden secured a good description of the man and his car. The culprit 
made his escape, but he set no mor.e fires in the woods. 

Employing planes, autogiros and blimps, Deputy Police Commis­
sioner Harold Fowler of New York made a complete survey of sur-
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face traffic congestion fro rn the air. H e found that density of traffic 
during holidays, bottle-necks, snarls caused by accidents and other 
obstacles to the free flow of traffic in the metropolis and its environs 
might be relieved considerably b airplane patrol and radio. The air­
plane patrol would radio to the surface and cause traffic to be shunted 
over minor roads until main arteries could be cleared. Traffic at bridge 
entrances could be staggered through different highways, while the 
airplane observers kept watch aloft and at the right time gave signals 
for changes in routing. During the year Roy 0. Hunt was sworn in 
as a deputy sheriff to head Oklahoma' new air police unit and chase 
bank robbers and other bandits. - . Marshal Draughon chartered a 
plane and flew two pri oners from P uerto Rico to the Atlanta peni-

A STINSON RELlA T FOR BUSINESS 

One of the Texas Company's fleet of e,'\ecutive planes. 

tentiary. An unfrocked bishop hired a cabin plane and pilot to fly him 
around the country preaching communism. Another communist hired 
a plane to bombard the Pennsylvania National Guard with Red litera­
ture during its annual encampment. Twelve young prong-horn ante­
lope, so small that they had to be fed from a bottle, were placed aboard 
a plane at Pitchfork, Wyo., and delivered by air to various zoos in the 
United States. In Georgia Detective Albert Dodd jumped into a 
plane and ordered the pilot to trail a hit-and-run motorist, and he 
caught him. A Boston contractor vacationing at Martha's Vineyard 
chartered a plane to fly him back and forth to his favorite barber in 
town. Twelve planes were used in covering the trial of Bruno Haupt­
mann for killing the Lindbergh baby. Photos, newsreels and news 
stories were flown from Flemington, N . J., to New York in 20 min-
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utes, Philadelphia 25 minutes, Boston within two hours. Jack ram 
and his \tVhirlwind-powered Stearman were hired by the S tate Police 
for strike patrol duty in the State of \1\Tashington. Fresh worms once 
a day provided first-class bait for the hundreds of fishinrr boat · in 
Long Island waters. The special worms most fanci ed by the fish g rew 
in the sand at Brunswick, Me., and 10,000 to a plane load were fl own 
into Riverhead, L. I. , daily during the season. 

The largest aerial mapping project ever undertaken, 35,000 squa re 
miles in central New Mexico along the Rio Grande vvatershecl, vvas 

THE FIVE-PLACE FAIRCHILD 45 

Whirlwind-powered "Sedan of the Air" in flight near Hagerstown, Md., where 
it was built . 

started by Fairchild Aerial Surveys in July, on contract with the 
Department of Agriculture. It followed the famous Boulder Dam 
survey by the same company in the spring of 1935. The Boulder 
Dam maps were to be used by the Government in measuring and 
controlling the filtration of silt into the great reservoir. The Rio 
Grande survey project was for the use of the Soil Conservation Ser­
vice. A new Fairchild 10-lens camera weighing 270 pounds and 10 
rolls of film weighing 70 pounds were taken up in a special Fairchild 
photographic plane on each flight made during the survey, sufficient 
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(or 2,00 0 photograph , or 2 00 composite photographs, each 3- inches 
square. 

Early in 1935 F airchild erial urvey deli vered to the State of 
Connecti cut the final print which completed the first complete aerial 
sun ey o£ an entire State. 11 t he "' 004 square mile of Connecticut 
are now available on photographs, or aerial maps, for use in local tax 

CHECKING ACCURATE LAl\TDING SPEED 

The Boeing Aircraft Company's new method of determining the landing speed o-f 
planes. A motion picture camera photographing the flight through the grid, with 
the anemometer measuring ti:)e wind allowance, permits plotting the line of flight 

and speed. 

studies, highway engineering, industrial management and private 
property survey. The aerial survey company operated three of its 
own planes and had the assistance of one from the Connecticut Na­
tional Guard. A total of 10,479 individual photographs were made 
during 153 hours of flying. A t an altitude of II,400 feet the aerial 
camera men took photos of about three and a quarter square miles at 
each shot. The photos were then mounted on boards measuring five 
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by seven feet. The boards were copied twice, first at one inch to every 
234 square miles, again at one inch to every 26 square miles, thu · 
making available an entire State in two different sizes; for example, 
on the larger map one inch represents 6oo feet, on the smaller, one 
inch represents r8,ooo feet. The work was completed within nine 
months. 

\Vestcrn Elect ric Co. Ph olu 

RADIO TRAFFIC CONTROL AT NEWARK AIRPORT 

W. J. Conrad directs the take-off and landing of planes by radio. On his desk may 
be seen controls for lighting the field, two wind indicators and three of the five 
loudspeakers, one each for the four air lines using the airport as a terminal and the 

fifth to receive calls from itinerant pilots. 



CHAPTER XIII 

AIRWAYS AND AIRPORTS 

The Federal Airways System-:\irports and Landing Fields in the 
United States-Progress in Radio Landings-Marine Air Ter­

minals-Activities at Leading Airports. 

I N day or night flying over the routes of the Federal Airways 
System which form the highways of the sky, a pilot may now use 
the lighted beacons, radio direction finder and weather broadcasts 

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

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

The valuable aids to air navigation on the entire Federal Airways 
System included 1,841 beacon lights spaced at IO to IS-mile intervals; 
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and on a clear night pilots always have three of these lighthouses of 
the sky in line, showing an absolutely straight course. Three kinds of 
radio service are available to the pilot who finds himself in weather 
which hides the beacons. There are 73 radio communications stations 
supplying weather information, r 19 radio range beacons to point the 
course along the airways by means of directional radio beams, and 
there are also 55 low-powerecl radio stations to broadcast voice and 
radio range beams for short distances. Nearly r 3,000 miles of tele­
typewriter circuits are operating constantly, collecting weather data 
and making it available for broadcast to all pilots flying the airways. 
The number of intermediate, that is emergency, landing fields had 
reached 291 during the year. They ar~ maintained by the Bureau of 

1935 

1934 

1933 

1932 

1931 

1930 

1929 

MILES OF LIGHTED AIRWAYS IN THE UNITED STATES 

Air Commerce, with caretakers, beacons showing green lights to any 
pilot wandering about in the air seeking refuge from trouble, and 
telephones for any kind of quick communication. 

Located throughout the United States were 739 municipal air­
ports, 494 commercial airports, 630 auxiliary fields and 125 fni scel­
laneous Government, private and State airports; also 63 Army and 26 
Navy fields. No less than 696 of the airports were lighted and ready 
to receive visitors at night. 

Radio assistance for landings in fog met with much progress ip 
1935; and the .Bureau of Air Comm.erce was planning to install the 
Army Corps radio approach system at Atlanta, Ga., Buffalo, N. Y. , 
Cheyenne, W yo., Indianapolis, Ind., Los Angeles, Calif., St. Louis, 
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i\!Io., and several other places ': here negotiations for adequate sites 
were under ' ay at the end of the year. 

An im portant factor in the Air Corps blind landing system was 
the radio compass in general use for cross-country air navigation. 
The radio compass operated in conjunction with any broadcasting 
station within its frequency and power range, and permitted a pilot 
to fly toward the transmitter from any direction. The ground 
apr aratus included two landing transmitters, each a low-power broad­
casting station equipped with a gas-driven generator for power 
upply and a collapsible mast antenna. This outfit was compactly 

mounted in a small truck. Each truck was equipped with a small 
secondary transmitter operating in conjunction with a second instru-

THE MARTIN BOMBER ON EDO FLOATS 

At the mid-town marine air terminal in New York . 

ment located near the radio compass indicator on the instru­
ment panel in the plane. This secondary transmitter caused a light 
to flash in the plane as the airplane passed ovet the ground station, 
or airport. 

In operation the two trucks were stationed 011 an imaginary line 
crossing the landing field in the direction along which the plane should 
land. One truck would be about two miles from the airport, the 
other about I ,500 feet from the edge of the landing space. The pilot 
flying in blind, solely by instrument, tuned to the frequency of the 
inner station, the one nearest the airport, when he was 30 or 40 miles 
away. This led him directly overhead. He knew it by the flash of 
light on his instrument board. He then tuned to the frequency of 
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the outer station and flew to a point over it. One or more trips 
between the two stations established his into-the-wind course, which 
he then clocked on the plane's directional .gyro. 

On the final approach he would come down to about 8oo feet, 
as indicated by his sensitive altimeter. Then with hi s course set 
on the directional gyro he passed over the outer transmitter, throttled 
the engines down and held the plane in a power glide at an angle 
which let him pass over the inner station at an altitude of about rso 
feet. From this point he depended upon hi s directional gyro and 
flight instruments for the rest of the glide to the runway. 

The complete Jist of airport. and landing :fields by States will be 
found in the appendix: Of the 2,368 ai rports and fie lds on ly six States 

ROOSEVELT FIELD, LONG ISLAND 
An air view of one of the most popular commercial airports in the United States. 

Roosevelt Aviation School is located here. 

possessed more than 100 each. California had 1.92; Texas, I34; Mich­
igan, I I7; Pennsylvania, I 17; F lorida, 107 and Ohio, 103. New York 
had 99· 

Late in I935 the Bureau of Air Commerce of the U. S. Depart­
ment of Commerce announced appointment of seven regional super­
visors and 13 district supervisors for airport development work. They 
were to assist the· field men of the Works Progress Administration in 
passing upon application for federal assistance in the construction and 
improvement of airport facilities. Eugene L. Vidal, Director of Air 
Commerce, placed supervision of his bureau's phase of this work in 
the hands of John S. Wynne, chief of the airport, marking and map­
ping section of the Bureau. Paul Myers, assistant chief, was to super­
vise District No. 1. 
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Holding that municipal, State and federal road building paved 
the way for the present motor traffic, and that development of the 
nation s airports made possible the use of more than 9,000 land planes, 
the iarine A ir T erminals Committee of the eronautical Chamber of 
Commerce of \merica in 1935, through its chairman, George B. Post, 
. tarted a general campaign for water flying terminals to be located in 
the center or close to the center of all waterfront communities. Land­
ing fl oats, fu eling and occasional storage facilities were recommended 
b} the committee. At the beginning f 1936 an increa ing number of 
ci tie had such 1 re jects well undet way. 

HOME OF THE AIR CORPS 3rd ATTACK GROUP 

This important air force post is Barksdale Field, Shreveport, La. 

The growing use .of airports with improved business conditions 
was reflected in reports from leading airports in different parts of the 
country. Union Air Terminal at Burbank, Calif., reported that 
more than 6o,ooo air line passengers flew in or out of that important 
Los A ngeles terminal during 1935. The daily average was 169 com­
pared to the 1934 average of 107. United Air Lines accounted for 
46,052 of the passengers, and Western Air Express had 14,633 as 
compared to 7,171 in 1934. A total of 48,6II take-offs and landings of 
all kinds of aircraft, without an accident, was Union Air Terminal's 
-remarkable record for 1935. More than roo private owners kept 
their machines at the airport. They made 3,146 flights. There were 
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9,138 student instruction flights, 1,745 commercial flights, 1,208 char­
ter passenger flights, 3,591 persons carried on sightseeing hops, and 
3,343 visiting planes, besides 6o5 Army and Navy planes arriving 
during the year. The grand total of all persons who flew in or out of 
Union Air Terminal was 169,348 compared with 128,876 in 1934. 

Transcontinental Airport of Toledo, 0 ., handled 2,365 passengers 
arriving by air line in 1935, while 2, II9 persons left by a ir line. Tran­
sient passengers numbered 2,548, while those taking short hops num­
bered 2,01 I. 

Allegheny County Municipal Airport at Pittsburgh, Pa., became 
one of the nation's most important air travel centers in 1935· Near­
ly a million gallons of aviation gasoline were sold. More than zo,ooo 
regular air line passengers went through the airport. The 1,535 tran­
sient planes using the port at various times carried 4,605 passengers. 
A total of 30,381 passengers took short hops or sight-seeing flights. 
There were more than 8so,ooo visitors to the airport during the year. 
Approximately 3,000 night landings were made by planes, without an 
accident. Military aircraft niade 1,304 landings during the yea r. 

Kansas City, Mo., municipal airport handled 56,492 regular air 
line passengers in 1935. Private and commercial passengers totaled 
5,574· Aircraft made II,668 landings an~! n,697 take-offs, without 
accident. 

THE WACO MODEL F-5 

A three-place private plane powered with Continental or Jacobs engine. 



CHAPTER XIV 

AIRSHIPS AND BALLOONS 

Official Story of the \Vorld Record Stratosphere Ascent-Loss of 
ihe "l\1acon" a Blow to Lighter-than-air Development in the 

United States-Germans Make Progress with Airships­
Non-rigid Activities of American Air Forces-New 

Goodyear Mast-Poland \Vins International Bal-
loon Race. 

THE outstanding event of 1935 in lighter-than-air achievements 
was the new world record altitude mark established by Amer­
icans rising to nearly I..J. miles above the earth's surface in a bal­

loon. The National Geographic Society prepared the following of­
ficial account especially for this edition of the Aircraft Year Book. 
After a wait of nearly six weeks for the proper weather, "Explorer 
II," the 3.7oo,ooo-cubic-foot balloon of the National Geographic 
Society-Army Air Corps Stratosphere Expedition, rose from the 
Stratocamp in the Black Hills near Rapid City, S. D., at 7:01 a. m., 
Mountain Standard Time, on November 1 I. \Vithin less than five 
hours it established a new world record altitude mark, 72,395 feet 
above sea level. 

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

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

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

The pilots closed the two manholes and sealed themselves in at an 
altitude of about I6,soo feet. From that time until the balloon reached 
its ceiling and then descended to about the 18,ooo-foot level, they were 
dependent on artificial air to keep them alive. This was supplied by an 
air-conditioning apparatus which released a mixture of liquid oxygen 
and liquid nitrogen. At the same time chemicals absorbed the carbonic 
acid gas and moisture breathed out by the men. The system worked 
so well that Stevens and Anderson hardly noticed the difference when 
the manholes were opened, and natural air was admitted. 

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

When they rose from the ground, the balloon and gondola, to­
gether with their loads of rope, ballast, men and instruments, weighed 
about I5,000 pounds. The gondola itself, built of a very light mag­
nesium alloy, weighed only a little more than 6oo pounds. 

Inside the ball were a score or more of instruments, both for use in 
navigating the balloon and in obtaining scientific data about conditions 
in the stratosphere. Practically all the instruments were equipped with 
automatic recording devices. Most of these worked by means of cam­
eras which took pictures of instrument dials at intervals of from I 5 
seconds to a minute and a half. More than I5,ooo photographs were 
made during the flight. These films were developed in various scientific 
laboratories, and from them the detailed scientific story of the flight 
was written. It added materially to the world's knowledge of cosmic 
rays, the spectrum of the sun, and general conditions in the upper 
atmosphere. 

Throughout the flight the crew was in constant touch with the 
base camp at Rapid City through short wave radio communication, and 
thence over telephone wires with officers of the National Geographic 
Society and the Air Corps in Washington. At intervals their conver­
sations were broadcast over National Broadcasting Campany net­
works, and so clear was the reception that listeners throughout the 
continent were able to hear the clicking of instruments as well as the 
voices of the voyagers. At one time Captain Stevens talked with the 
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crew of the "China Clipper," in flight near San Francisco, and later 
carried on a conversation with a newspaper reporter in London. 

One of the flight's most exciting moments, which came about mid­
night during the night of inflation, was the occurrence of a 17-foot rip 
in the balloon fabric. A sharp report from under the mass of fabric 
indicated that something had given "ay. Careful search revealed the 
rip. It was successfully patched and cemented by Goodyear-Zeppelin 
technicians and Army experts despite the severe cold. The patch held 
perfectly throughout the flight. 

Cm<rtesy Natio11al Geographic Magasine 

INSIDE THE GONDOLA OF THE EXPLORER II 

Preparing for the world record stratosphere ascent. Here a Fairchild aerial cam­
era is being installed. 
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Another trying moment came just as the huge bag was rising from 
the Stratobowl. Struck by a downdraft of air, it began to lose altitude 
rapidly. For a moment a crash against the cliffs seemed inevitable. 
but Capt. Anderson finally stopped the descent by quickly emptying IO 

bags of lead dust ballast, lightening the craft by more than 750 pounds. 
In recognition of their achievements Capt. Stevens and Capt. Ander­

son received Hubbard Gold Medals, highest award of the National 
Geographic Society, at a special ceremony in Washington, D. C., De­
cember I I. The awards were "for distinguished achievement in scien­
tific research," and were presented by General John J. Pershing. 

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

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

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

The picture shows a vast stretch of western South Dakota, covering 
more than 33,000 square miles. The Black Hills, from which the 
flight started and which have an area of about 6,ooo square miles, ap­
pear as a large dark area at one side of the picture I6o miles in the 
background. The first scientific conclusion obtained from data col­
lected on the flight was the discovery that tiny spores of plant diseases, 
which are spread by winds, can survive a trip of nearly 13~ miles into 
the stratosphere, where a man exposed to the same conditions would 
die in a very short time. Millions of spores far too small to be seen by 
the naked eye representing seven types of fungi, some of which cause 
plant diseases, were sent aloft on the flight in tiny quartz tubes, hung 
outside the gondola, where they would be fully exposed to the condi­
tions in the stratosphere. These tubes were exposed to cold greater 
than 65 degrees below zero Fahrenheit, as well as extremely low at-
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mospheric pressure which \ ·ould kill a man, ultra-violet light rays 
from the sun which do not penetrate to the earth's surface and are 
capable of killing some lower fo rms of life, extreme dryness and 
ozone, ' ·hich has some germicidal properties. Despite these conditi,ons, 
five of the seven types germinated and gre\\ normall) when brought 
back to the laboratory, sho,ving that apparently they were not injured 
b) the ordeaL 

The re ults added knowledge of the heights at which wind-borne 
spores of plant diseases, and other spore types friendly to man, can 
travel on air currents hundreds of miles. It may aid scientists in fight­
ing air-borne plant diseases by spraying and development of disease­
'esistant types of crops . 

The TC-13 built for the Army by Goodyear-Zeppelin. 

To learn whether spores of other microscopic forms of life exist 
in the stratosphere normally, a "spore-trap" was dropped from the bal­
loon on a parachute at the ceiling of the flight . It was designed to col­
lect spores that might exist in the air down to the base of the strato­
sphere, about six and one half miles from the ground, at which level 
it closed automatically. The trap was recovered intact and sent to the 
U . S. Department of Agriculture for analysis of its "catch." 

The spectrographs carried on the flight made perfect and complete 
records of the sun's spectrum at altitudes higher than such data pre­
viously have been collected. Cosmic rays were found to increase 
greatly in number as the balloon rose above the earth, there being 
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roughly more than so times as many passing through the recording 
apparatus at the balloon's ceiling as at sea level. 

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

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

The brightness of the sun, sky and earth were measured continuous­
ly during the flight. Wind direction and velocity, air temperature and 
atmospheric pressure were recorded. A small propeller at the end of 
a 14-foot arm extending out from the gondola kept the balloon turning 
so that instruments could be pointed in all directions, but near the ceil­
ing the air was so thin that the propeller spun as in a vacuum, its blades 
unable to "bite" into the rare atmosphere. At the ceiling the balloon 
was above 96 per cent of the earth's atmosphere by weight. 

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

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

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

The Scientific Advisory Committee for the flight included: Dr. 
Lyman J. Briggs, Chairman, Director, National Bureau of Standards; 
Major General Oscar Westover, Chief of Air Corps; Dr. Frederick 
V. Coville, Chairman of the Research Committee, National Geograph­
ic Society; Dr. W. F. G. Swann, Director Bartol Research Founda­
tion, Franklin Institute; Capt. R. S. Patton, Director, U. S. Coast and 
Geodetic Survey; Mr. Willis R. Gregg, Chief, U. S. Weather Bureau; 
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Dr. Floyd K. Richtmyer, Cornell University, and Research Council, 
National Academy of Sciences; Dr. L. B. Tuckerman, National Bur­
eau of Standards: Dr. Charles E. K. Mees. Director, Research Labo­
ratory, Eastman Kodak Company; Dr. John Oliver La Gorce, Vice 
President. National Geographic Society: and 1\'Ir. Thomas \V. 
l\lcKnew, National Geographic Society, Secretary to the Committee. 

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

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

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

The Navy added to its fleet of blimps the Goodyear "Defender" 
and gave it a new name, G-1, as the first Navy craft of the type G. 
That ship joined the K-1, J-4 and NC-2 at the Lakehurst Naval Air 
Station. The G-1 has a commodious cabin with space for 10 passen­
gers and two pilots. It was being used primarily for training of crews 
at the beginning of 1936. 
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The famous Goodyear fleet of commercial non-rigid ships operated 
at New York, Washington, D. C., Chicago, Akron, Miami and S t. 
P etersburg, Fla. The combined fleet at the end of 1935 had a magni­
ficent record of 73,182 completed flights during 47,462 hours in the 
air, cruising 2,144,000 miles and carrying 189,063 passengers, all 
without a passenger being injured. 

Among the scientific developments o f 1935 was a new mooring 
mast developed by Goodyear at Akron. The new mast permits non­
rigid ships to be moored by the nose, and it swings with the ship in the 
wind like a weather vane, requiring no help f rom ground crews in 
winds up to 6o miles an hour velocity. 

On September I5, 1935. 13 free balloons fl oated up into the air 
above the old city of \iVarsaw, P oland , their crews representing various 
air-minded nations, determined to keep the bags in the air until they 
had outdistanced all competitors. The prize was the International 
Gordon Bennett Balloon Race Trophy, and especial interest was at­
tached to it in 1935 because the P olish ballooni sts had won the trophy 
twice out of the three times necessary to keep it permanently. The 
U nited States was represented by a Navy balloon piloted by Lieut. 
Raymond F. Tyler and navigated by Lieut. H oward T. O rville. T hey 
landed near Owrucz, Russia, 332 miles from their starting point. O ne 
of the Polish balloons, piloted by Capt. Zbigniew Burzynski and 
navigated by \iVladyslaw Wysocki, covered 1,025 miles, landing at 
Tiszkino, near StalingradJ Russia, 58 hours after the start. That 
proved to be the winner, thereby letting Poland retain the trophy. 

NAVY NON-RIGID AIRSHIP G-r 

Making ready to take off from the air station at Lakehurst, N . ]. 
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CH.-\PTER XV 

TRAINING AND EDUCATION 

( >pportunities in .-\viation-Costs of Aeronautical Education­
Schools Teaching Flying Trades-Colleges and Technical 

Schools. 

MOI\.E that: 22,000 .men and ~vomen. both young and ol~, held 
student licenses m the Umted States and were learmng to 
pilot aircraft at the beginning of 1936. A majority intended 

to make aviation their life work as pilots, engineers, designers or 
specialists in the various branches of aviation. Others were learning to 
fly for pleasure. In a remarkably thorough survey of the training 
facilities and opportunities existing in the different fields of aero­
nautics the Bureau of Air Commerce of the U. S. Department of Com­
merce had this to say: 

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

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

"Miscellaneous operations include aerial services, charter 
and sightseeing services, instruction of students, aircraft sales 
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and servtcmg, aerial photography, crop dusting, aerial adver­
tising, experimental and test flying, and operation of airplanes 
privately owned for business or pleasure. These activities 
provide employment for pilots, airplane and engine mechanics, 
parachute riggers, instrument repairmen, flying instructors, 
ground school instructors, aerial photographers, salesmen and 
demonstrators, specialists in aerial photography, crop dusting 
and commercial aerial observation work, airport engineers, 
managers, ground men and helpers. 

"The aircraft, engine, propeller and accessories manufac­
turing plants employ aeronautical engineers, test pilots, sales­
men and demonstrators, draftsmen, skilled artisans such as 
·welders, woodworkers, sheet-metal workers, machini sts, as-

NORT~ AMERICAN AVIATION BASIC TRAINER 

Front view of the Cyclone-powered enclosed trainer developed for the Army Air 
Corps. 

semblymen and helpers. In addition there are executives and 
supervisors, inspectors, auditors, bookkeepers, secretaries, 
stenographers and clerks. No matter what the job is , a prior 
knowledge of aviation is desirable, and in most cases essential. 
More than 20 bureaus and agencies of the Federal Government 
employ aviation specialists, and nearly all State and many 
municipal governments have aeronautical specialists on their 
payrolls." 

Salaries vary. Wages are as high as in any other industry. A re­
cent survey by the Department of Commerce showed that the average 
wage of airplane and engine mechanics employed by the air lines was 
$133 a month. 

.. 
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A surve of flying schools made by the Bureau of A ir Conunerce 
shows that the course of instruction in a flying school leading to an 
amateur pilot license usua11) takes 10 '" eeks and costs the student 
$276. A private course ta.kes 17 weeks and costs $505. A course for 
the limited commercial license requires 20 weeks and costs $553· A 
course preparing one for the transport pilot license requires an 
ave rage of 46 weeks and costs about $1,777 on an average. Students 
I ay as little as $950 and as much as : 2,900 fo r aviator's training. 

The same school invariably offers a wide variety of courses. For 
e..'Cample, the Boeing School of Aeronautics at Oakland, Calif., muni­
cipal airport, enrolled an increased number of students in 1935, in the 
fo lJo"ving courses: air line pilot, air line operations, air line pilot and 
operations, air line technician and air line mechanics. early every 

STUDENTS AT PARKS AIR COLLEGE 

During an eight-term course of g6 weeks, student mechanics become skilled in 
each phase of aircraft and engine maintenance. 

State and many foreign countries were represented at the Boeing 
School, including three officers of the British Royal Air Force. The 
metals, engines, instruments, and radio shops were all enlarged as well 
as the avigation, meteorology, and aeronautical science laboratories of 
the school. Five faculty members were added to the teaching staff. 

Parks Air College at East St. Louis, Ill. , gave a very wide range of 
optional courses for students, from flight tnining to courses in aero­
nautical engineering. The major courses required two years for com­
pletion, and they equaled approx imately three years of the conventional 
college course. The number of students enrolling for the major courses 
increased 77 per cent during 1935 ; while nearly all students taking the 
shorter courses announced their intentions of eventually completing 
one of the major courses . Parks Air College commenced an expansion 
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program in 1934; and it was planned to continue expansion in 1936. 
A number of experts, including professors from lead ing universities, 
were added to the Parks faculty in 1935. 

The Roosevelt Aviation School , at Mineola, Long I sland, . Y ., 
reported an increase in students at the beginning of 1936. Its courses 
included all those flying branches leading to the different pilot licenses, 
and a modern mechanics divi sion preparing for the federal mechani cs 
license, including seven months practical experience in repair and over­
haul. 

Other schools teaching either flying or aircraft trades, or both, in­
cluded: The Grand Central F lying School at Glendale, (Los A ngele ) 
Calif., Casey Jones School of Aeronautics at Tewark, N .J., The Aero­
nautical University at Chicago, III., Dallas Aviation School and A ir 
College at Dallas, T ex ., D. W. Flying Service at LeRoy, . Y., E rick­
son & Remmert at Floyd Benn ett F ield, Brooklyn, N . Y., Lincoln Air-

NEW AERONCA LOW-WING MONOPLANE 

Powered with the LeBlond engine, it seats two persons side by side. 

plane & Flying School at Lincoln, Nebr., Los Angeles Aircraft, Ltd ., 
at Inglewood, Cali'£., New England Aircraft School at Boston, Mass., 
North-Suburban Flying Corporation at Glenview, Ill., Sa fair fl; ing 
school at Roosevelt Field, Mineola, Long Island, N . Y., Commercial 
Aircraft Company School at Portland, Ore., Ryan School of Aero­
nautics at San Diego, Calif., Spartan School of Aeronautics at Tulsa, 
Okla., The Stewart Technical Trade School at New York City, Ris­
ing Sun Aircraft School at Philadelphia, Pa., New York University 
Ground School at New York City, Intercity Airlines School at Bos­
ton, Mass., Muncie Aviation School at Muncie, Incl., California Air 
Service School at Alhambra, Calif., Capt. Sansom's Aviation School 
at Hartford, Conn., Scott Flying Service at' Long Beach, Calif. 

To the above list might be added, if space permitted, the hundreds 
of aerial service flying organizations at more than I,ooo airports in 
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• 
the United States. Most of them gave some kind of flying instruction, 
and they welcomed inquiries from prospective students. 

e\ era! special techni cal school outside the uni er ities and col­
leges were devoted solei) to aviation, among them The Aeronautical 

niversity at Chicago, Ill., the Curti s-\ right Technical Institute of 
Aeronautics at Glendale, Calif., and Parks Air College at East St. 
Louis, Ill. , giving degrees in aeronautical engineering. 

A mong the colleges and technical schools giving degrees in aero­
nautical engineering the following submitted reports and other statis­
tical matter for this book: Alabama Pol) technic Institute at Auburn, 
Ala. , University of Cincinnati at Cincinnati, 0., Daniel Guggen­
heim School of Aeronautics at ew York University, New York 
City, University of Detroit at Detroit, Mich., Georgia School of 

LEARNING ABOUT AlRCRAFT ENGINES 

Students at the Boeing School of Aeronautics getting at the inside of the subject. 

Technology at Atlanta, Ga., Louisiana State University at Baton 
Rouge, La., Massachusetts Institute of Technology at Cambridge, 
Mass., University of l\ll ichigan at Ann Arbor, Mich., University of 
Minnesota at Minneapolis, Minn., Rensselaer Polytechnic Institute at 
Troy, N. Y., and Stanford University in California. 

Among the colleges giving courses in aeronautics, many leading 
to degr.ees in mechanical engineering, were the United States Military 
Academy at West Point, N. Y., United States Naval Academy at 
Annapolis, Md., Albion College at Albion, Mich., Agricultural and 
Mechanical College of Texas, at College Station, Tex., Armour Insti­
tute of Technology at Chicago, Ill., Bradley Polytechnic Institute at 
Peoria, Ill., University of California at Los Angeles, Calif. , Carnegie 
Institute of Technology at Pittsburgh, Pa., Central College at 
Fayette, Mo., Clarkson College at Potsdam, N. Y., The State Agri­
cultural College at Fort Collins, Colo., The Clemson Agricultural 
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College in South Carolina, Kansas State College of Agriculture and 
Applied Science at Manhattan, Kans., Kenyon College at Gambier, 
0., Lehigh University at Bethlehem, Pa., Montana State College at 
Bozeman, Mont., University of Nevada at Reno, Nev., University 
of New Hampshire at Durham, N. H., New Mexico State College at 
State College, N. M., The University of North Carolina at Chapel 
Hill, N. C., North Dakota State School of Science at Wahpeton, 
N. D., The University of North Dakota at Grand Forks, N . D., 
Northwestern University at Evanston, Ill., Norwich University at 
Northfield, Vt., The University of Oklahoma at Norman, Okla., 
Oklahoma Agricultural and Mechanical College at Stillwater, Okla., 
the Oregon State College at Corvallis, Ore., The Rhode Island State 
College at Kingston, R. I., Rose Polytechnic Institute at T erre Haute, 
Ind., South Dakota State College at Brookings, S . D., Syracuse U ni­
versity at Syracuse, N.Y., Valparaiso University at Valparaiso, Ind. , 
Virginia Polytechnic Institute at Blacksburg, Va., U niversity of Vir­
ginia at Charlottesville, Va. , University of 'Washington at eattle, 
Wash., Wilberforce University at Wilberforce, 0., vVorcester Poly­
technic Institute at Worcester, Mass. 

The number of high schools giving aeronautical education con­
tinued to increase in 1935. New York University's School of Educa­
tion, under the direction of Prof. Roland Spaulding, continued to 
provide courses for the traii1ing of teachers in aeronautical education. 
The summer course was attended by students from all sections of the 
country. 

ENCLOSED COCKPIT WACO FOR ANY PURPOSE 

This Wasp-powered biplane is Waco's commercial Model D for the private owner. 



CHAPTER XVI 

LAWS AND REGULATIONS 

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

F OLLOvVING is a review of aviation legislation passed or pro­
posed during the first session of the 74th Congress, 1935, some 
of the measures to be considered during the second session, 1936, 

the status of aeronautical laws passed by State legislatures in 1935. 
and also federal regulations of the Bureau of Air Commerce during 
the year. 

The amended Air Mail Act is printed in full in the appendix, and 
discussed in the chapter on air lines. The Act was amended only after 
many other air mail bills had been introduced. They ranged from H. 
R. 4880, proposing Government ownership of all air transport, to H. 
R. 5174, setting up an independent civil aviation commission as sug­
gested in the report of the Federal Aviation Commission of 1935. A 
Senate bill, S. 3420, was intended to take air transport control away 
from the Post Office Department and place it in the hands of the In­
terstate Commerce Commission. It came up early in 1936, and the 
Postmaster General opposed it vigorously. 

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

Joint Resolution 173, Public 67, signed by the President August 
31, 1935, was the culmination of diverse attempts at neutrality legis­
lation. It set up a National Munitions Control Board and an Office of 
Arms and Munitions Control in the State Department. That section of 
the law was permanent legislation, providing for registration and 
licensing of all manufacturing interests and exporters or importers 
and dealers of designated war supplies. A second part, directing the 
President to impose mandatory embargoes on shipments to warring 
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nations, was temporary, lasting until February 29, 1936. 'nder that 
section the President proclaimed an embargo against exports of speci­
fied munitions to Italy and E thiopia. 

When Congress reconvened in January, 1936, the subject of fur­
ther neutrality legislation became the center of controversy in which 
party lines largely disappeared. There was some evidence that certain 
so-called pacifist organizations were employing the nati onal desire fo r 
peace to force through leg islation which might seri ously hamper the 
maintenance of the nati onal defense establi shment, particularly the 
maintenance of manufacturing plants essential as a reservoir of mate­
rials, fabricated parts and completed implements in an emerger1cy. O n 

AMERICAN AIRLINES SLEEPER TRANSPORT 

The Cyclone-powered Curtiss-Wright Condor with 12 berths takes on eastbound 
passengers at Los Angeles. 

the other hand, there were many members of Congress who voiced 
their opposition to any legislation which should prevent the United 
States carrying on trade with other nations while other governments 
were permitting sales of munitions to belligerents. The question was 
further complicated by the apparent inability or unwillingness of Eu­
ropean powers to impose drastic sanctions against such nations as the 
League of Nations might term "Aggressor" in any conflict. This was 
particularly noticeable with regard to aircraft supplies. It was known 
that immediately after the President of the United States declared an 
embargo against munitions shipments to Bolivia and Paraguay during 
their war, foreign governments appeared to encourage their national s 
to make such shipments to the belligerents. In 1935, after the A merican 
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embargo had been declared against Italy and E thiopia, aircraft ship­
ments were made to both countri es from various E uropean manufac­
turers. The English companies for e..'<am ple, continued shipping air­
craft supplies to Ethiopia, while _ mericans were prevented from fill­
ing any possible order that might come in from either of the '' arring 
governments. 

T he full details of the 1935 muni tions legislation, in so far as it 
relates to aviation, will be found in the chapter on Government activ­
ities. in that section outlining the operati ons of. the O ffice of rms and 
M unitions Control. 

EASTERN AIR LINES OVER NEW JERSEY 

One of the 14 Wright· Cyclone-powered Douglas liners in the Eastern Air fl eet. 
Each of these liners carries 14 passengers. 

The Guffey Coal legislation of 1935 required Government con­
tractors to use only coal produced under the coal code and further re­
quired the contractor to certify that his subcontractors are doing the 
same. Hearings on the constitutionality of that Act were schecluled 
for March, 1936. 

The Walsh bill , S.3055, would make it mandatory for any person 
selling supplies to the Government, or receiving loans from the Gov­
ernment, to adhere to hours and wage requirements of the P resident's 
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re-employment agreement. The bill passed the Senate August 12, 1935, 
and was referred to the Judiciary Committee. It was to come up again 
in 1936. 

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

Naval procurement under the Vinson Act of 1934 was badly handi­
capped by the 10 per cent profit limitation clause. The Navy Depart­
ment, cooperating with the House Committee on Naval Affairs, under­
took to amend the Act, spreading the 10 per cent profit limitation over 
a two-year period rather than calculating profits on each individual 
contract as provided under the law as it stood. The bill for amendment 
passed the House, but was not reported out of the Senate Committee 
on Naval Affairs. The bill was to be brought up again in 1936. 

Numerous bills pertaining to Army Air Corps procurement meth­
ods were introduced, but none was reported out of the House Military 
Affairs Committee, which was continuing its investigation of the prob­
lem when Congress met in 1936. 

A most important piece of military aviation legislation was passed 
in 1935, however. It was the Wilcox bill H.R. 7022. It authorized the 
creation of air bases throughout the country and in Alaska and Hawaii. 
It provided for the appointment of a "Special Committee on Air Bases" 
to be named by the Secretary of War. The Committee was to make a 
complete survey of the need for more bases for the Army Air Corps, 
suggest locations and also suggest improvements to existing bases. The 
Wilcox law did not appropriate funds for actual construction of the 
bases; and there was considerable and growing sentiment favoring such 
appropriations during the 1936 session. 

Public Law 36 authorized the Secretary of the Navy to carry on 
with construction under the PW A program. Public Law 37 author­
ized the training of aviation cadets in the Naval Reserve. Public Law 
212 increased the line officer strength of the Navy to the requirements 
of a treaty navy. The National Guard Air Unit Act and the Thomason 
Act authorized increases in air officer strength of the Army Air Corps. 
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State Laws Passed in 1935 

A -·tate gasoline tax summary will be found in the appendix. 
California amended its civil and penal codes to enable municipalities 

to lease for so years lands for any aviation purpose, and providing a 
$zoo fine and three months in jail for using aircraft without the 
owner·s consent. 

Connecticut passed a law for r ig id inspection and licensing of para­
chutes, another law empo" ering the Commissioner of Aeronautics to 
collect an aircraft registration fee of two cents a pound gross load, 
$10 minimum and $40 maximum, and another law placing pilot licenses 
under control of the commissioner. 

F lorida passed a law for municipal owner hip of airports , grant-

BOEING 28r EXPORT PURSUIT PLANE 

Powered wjth a 550 h .p. supercharged Wasp engine, this all metal, low-wing single­
seat fighter is popular in the foreign market. 

ing of franchi ses and exercising rights of eminent domain ; and other 
laws authorizing counties to do the same thing. 

Illinois amended a law in order to permit municipalities of less than 
a half million population to finance their ovm airport development; 
amended a law to compel all aircraft and pilots to be federally licensed ; 
passed new laws permitting municipal park boards to convert lands 
for airport use, with the consent of the local populations ; and adopted 
another law enabling cities of I so,ooo or more to reclaim submerged 
lands for airport use. 

Iowa.amended an act to broaden the powers of its aeronautics com­
misswn. 

Maine passed a law authorizing railroads to operate aircraft and 
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boats for passenger and freight transportation ; and also authorized th e 
State to lease the Augusta city airport. 

Maryland passed a law for a comprehensive system of 'tate control 
under its aviation commission ; and passed another law exempting from 
taxati on until 1946 all American owned aircraft weighing more than 
five tons. 

Massachusetts adopted a uniform aeronautical code to be ad­
ministered by a State aeronautics department. 

Michigan amended a law in order to establish an ae ronautics board 
and provide for a State weather reporting service; adopted a law trans-

THE CURTISS FALCON 
A two-place observation plane powered by a Wright Cyclone engine. 

£erring certain lands for use by the Army A ir Corps; amended a law 
to provide for highway traffic control in vicinity of airports; adopted 
a law for special tax on aviation gasoline; and also passed a law em­
powering counties and cities to operate aviation facilities. 

Minnesota passed a law providing for a State aeronautics com­
mission similar to the uniform code, with commercial aircraft license 
fees of $25 for single-engine and $50 for multi-motored machines, 
and also providing that all aviation facilities must be approved by the 
State commission. 

Nebraska created an aviation commission with powers and duties 
sin'lilar to the uniform code, with expenditures limited by revenues 
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[rom the av iation gasoline tax levy. A nother law permits companies 
t write aircraft in urance. 

ew J ersey also adopted a Ia' · authorizing the writing of aircraft 
In surance. 

New York extended th li fe of it aviation commission to farch I, 

1936, pendina f urther legi lation ; and al o adopted a law permitting 
neighboring cities to perate an airport jointly. 

orth Carolina amended a Ia\\ to authorize an airport commission 
for R ock) Mount; also pa · eel two laws permitting airport activities 
by ·heville and Morganton. 

A NEW BEECHCRAFT 

One of the Beech Aircraft Company's 1936 models in flight. 

North Dakota provided that one committing an offense against any 
aircraft in flight may be tried in any county. 

Ohio amended its general code to conform to its uniform aviation 
law, and conferred upon counties the same taxing authority as held by 
municipalities. 

Oklahoma adopted a resolution petitioning Congress to establish an 
aviation ground school at the Oklahoma Military Academy at Clare­
more. 

Oregon authorized cities and counties to maintain airports. 
Pennsylvania amended earlier laws, and placed aeronautical regula­

tions with the State Department of Revenue, ·provided for licensing 
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and registration, defined legal status of air navigation and provided 
police powers similar to those for surface transport media. Obstruc­
tions near airports are prohibited. The Secretary of R evenu e shall 
become the agent ·for the service of process in any civil suit involving 
accidents to aircraft from outside the State. 

Rhode Island provided for a Division of State Airports. 
South Carolina provided a law similar to the uniform code, with 

an aeronautics commission. Guests riding free are prohibited from 
suing owners of aircraft in accidents, without first proving intent or 
reckless disregard. 

South Dakota also adopted a law similar to the uniform code. 
Tennessee also adopted a law similar to the uniform code. 
Texas authorized cities of more than r6o,ooo population to operate 

airports, their cost to be limited to $rzs,ooo; and further, that all 

THE KINNER PLAYBOY 

A two-place monoplane with 160 horsepower Kinner engine. 

financing be within the limits of fees and revenues accruing from each 
airport operation. 

Vermont authorized municipalities to operate airports individually 
or jointly. 

Washington included aviation in a new law providing for taxation 
of any "public service business." 

West Virginia passed an amendment to its air law, and provided 
that all aircraft and pilots be federally licensed. 

Wisconsin amended its general statutes empowering county boards 
to operate airports and providing that they carry liability insurance 
covering all activities involving possi·bility of damage to the general 
public. Another amendment provided that aircraft must be federally 
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licensed and that aircraft may be held on lien for amounts due air­
por ts or other service stations. 

Federal Regulations 

The Bureau of ir Commerce, of the U. S. Department of Com­
merce, charged by Act of Congre s with safeguarding interstate air 
traffic through regulati ons, in 1935 commenced development of a co­
ordinated traffic control system for the entire country . Following con­
fe rences with air line officials and others representing all other flying 
activities, the Bureau in November i sued a precautionar notice giving 
requirements fo r those making radio and instrument flights during 
poor visibility. 

A CONSOLIDATED FLEET 10-G TRAINER 

A two-place training or sport biplane . 

.By its terrns, air lines with facilities for two-way communication 
systems were authorized to clear their planes for radio and instrument 
flights. All others were required to make known their flight plans to 
Department of Commerce stations and to at least one air line using 
that airway. It in turn would notify all other lines. The purpose of 
the regulation, of course, was to prevent collision of aircraft in thick 
weather. , 

The Bureau also approved an inter-line agreement governing op­
erations on the Chicago-Cleveland-Newark airway, and published it 
for all pilots. Other routes then were subjected to similar agreements. 

The Bureau received suggestions for a permanent set of regula­
tions, including those governing traffic control at airports, with quali-
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flcation s of operators at the airport control towers. Recommendati ons 
included the designation of flight control officers to direct movements 
of aircraft along the airways betvveen airports ; rules for fl ying at 
deflnite levels, determined by the direction; and rules for circling over 
control points to await directions from the control officer. A t the be­
ginning of I936 the Bureau was drafting complete traffic control reg­
ulations. 

The Bureau also required that cabin attendants be provided to ob­
serve and care for passengers on all air line planes fl ying above I 5 ,000 

feet to r8,ooo feet. Permission could be obtained for operations above 
r8,ooo feet if the air line provided oxygen equipment or supercharged 
cabins containing air of sea level oxygen content. 

An intensive study of pilot fatigue was being made; and air line 
pilots were receiving medical examinations at least once every three 
months. The study was to form a basis for permanent regulations as 
to the number of hours which an air line pilot should be permitted to 
fly in a stated length of time. 

AS SIMPLE AS A MOTOR CAR 

The instrument panel on this Stinson Reliant with dual controls was simplified for 
the private owner. 



CHAPTER XVII 

ENGINEERING AND MANUFACTURING 

High Lights in :\merican ~\ircraft Development-The \York of 
Each Aircraft :\[anufacturer-Projects for 1936-\Vith the 

Aircraft Engine Builders-:\dvances in Engines. Propel-
lers, Instruments-Radio, Fuels and Other .\ccessories 

Sr ARK plugs with fins to keep them cool. propellers that changed 
the pitch of the blades automatically to bite out just the right 
chunk of air at every stage of a flight. air-conditioned club 

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

Aircraft Manufacturers 

Aeronautical Corporation of America, Cincinnati, 0., was produc­
ing two different types of airplane for the private owner. The 
Aeronca C-3 was a two-place high-wing monoplane equipped with the 
Aeronca E-113C engine of 36 h.p., with a wing area of 142 square 
feet, gross weight 1,006 pounds. payload capacity 213 pounds, a 
stated high speed of 93 m.p.h., cruising at 85, with ceiling of 12,000 
feet and range of 200 miles. The late model C-3 had a built-in cabin 
with £aired fuselage, heavier flying wires and fittings. A British firm 
was licensed to build Aeronca models. New developments late in 1935 
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were represented by the C-70 and C-85 low-wing planes for private 
owners and flying schools desiring machines in the $2,soo price range. 
The C-70 was equipped with a LeBlond 70 h.p. engine, had ISO square 
feet wing area, gross weight r,soo pounds, payload 290 pounds, 
stated high speed of IIS m.p.h., cruising at IOO with range of 4SO 
miles. The C-8S model with LeBlond 8S h.p. engine was similar save 
for payload of 300 pounds, stated high speed of I20 m.p.h. and cruis­
ing at 105 m.p.h. The C-70 and C-85 had an overall length of 220 
feet and wing span of 36 feet. They also could be powered with the 
90 h.p. Warner Scarab Junior or the 90 h.p. Lambert. 

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

Aircraft Mechanics, Inc., Colorado Springs, Colo., had several 
models, the Bullet C-7, four-place cabin low-wing, with I75 h.p. 
Wright Whirlwind; Flyabout D-r, a two-place Continental-powered 
monoplane; the D-2, powered with a Szekely SR3-0 45 h.p. engine: 
Eaglerock A-I4, a three-place open biplane with I7S h.p. Whirlwind; 
the A-I3, with Curtiss Challenger, and the A-IS with Kinner K-s 
Ioo h.p. motor. 

Airplane Development Corporation, Glendale, Calif., a division of 
the Aviation Manufacturing Corporation, was making deliveries on 
the Vultee V-IA single-engine transport plane stated to have a guar­
anteed cruising speed of 2os m.p.h., carrying eight passengers and two 
pilots. The production program contemplated so planes of that model 
a year. American Airlines had IO in service, while others had been 
delivered to Canadian Colonial Airways and various public utility and 
mining companies. The V ultee V-I A was an all metal single-engine 
low-wing cantilever monoplane with split trailing edge type wing flaps, 
and was designed as a high speed transport for regular service or as 
an executive's plane. It was equipped with the Wright Cyclone model 
F 735 h.p. motor, and had fuel capacity for r,ooo miles of cruising. 
It was flown at a high speed of 225 m.p.h., landing at 63 m.p.h. On 
January IS, I935, Major James H. Doolittle flew a Vultee transport 
from Burbank, Calif., to Floyd Bennett Field, New York City, in II 
hours 59 minutes breaking all records for passenger transport planes 
and coming within II7 minutes of breaking the record for all planes 
made in 1934 when Col. Roscoe Turner dashed across the continent in 
Io hours two minutes. Major Doolittle was accompanied by Mrs. 
Doolittle and Robert Adamson of the Shell Oil Company. On this 
flight he encountered ice and bad weather, which forced him to fly at 
I6,ooo feet. He flew blind by instruments alone between Colorado 
and Richmond, V a. N oiseproofing by Western Electric engineers was 
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a feature of the cabin, which was 68 inches high. As an air liner the 
-ultee seated eight passengers two abreast, with a wide aisle between, 

each chair with individual ventilators, heaters, reading lights, ash trays 
and foot rests. The cabin contained running ice water. A rear com­
partment held a fully equipped lavatory. The baggage room and radio 
installation were in the rear. The cantilever wing was £aired into the 
fuselage. The wheels retracted flush with the bottom surface of the 
wing. The fuselage was of monocoque type, without longitudinals. 
The tail surfaces and wing were of shell construction, with fin and 
stabilizer built solidly into the fuselage. The plane had a length of 37 
feet, wing span of so feet and height of ro feet two inches. Its weight 
empty was I ,236 pounds, its full fuel load SA 57 pounds, payload 
I,8Io pounds and gross weight 8,500 pounds, with an absolute ceiling 
of 20,000 feet. 

AN AERONCA FOR PRIVATE OWNERS 

Model C-3, with Aeronca E-1 13C engin e, carries two. 

One of the Airplane Development orporation's new models was 
the Vultee attack bomber, V-I I , an all metal, low-wing monoplane, 
with retractable landing gear, for high performance military service. 
Tandem cockpits under a transparent canopy provided good vision 
and protection for the pilot and the gunner. Armament included 
four fixed machine guns, a flexible gun and both internal and ex­
ternal bomb racks for a total bomb load of I,IJS pounds. The 
fuselage was of monocoque construction without longitudinals. It 
was 37 feet ro inches long. The wing span was so feet, height ro 
feet, weight empty 5,512 pounds, gross weight 8,500 pounds and 
useful load as a-n attack plane 2,988 pounds. As a bomber the gross 
weight was ro,8oo pounds, useful load 5,288 pounds. Powered with 
a single Wright Cyclone F-53 engine the Model V-11 had a stated 
high speed of 230 m.p.h. at II,ooo feet, cruising at 210 m.p.h. at 
20,700 feet, service ceiling 24,000 feet, absolute ceiling 26,ooo feet, 
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range as an attack plane goo miles, as a bomber 2,200 miles: landing 
speed 65 m.p.h. 

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

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

The Beech Aircraft Company, Wichita, Kan., developed three 
new models. Two were added to its .Beechcraft line of four and five 
place cabin planes, with reverse stagger, formerly represented solely 
by the Jacobs-powered BqL. With that model still in production the 
company added the B17E with 285 h.p. Wright ·whirlwind engine 
and the B17R with 420 h.p. Whirlwind, the latter having a stated 
cruising speed of 202 m.p.h., landing at 50 m.p.h. All models were 
available with Edo float installation. As land planes they had retrac­
table landing gear. A twin-engine monoplane for feeder lines or in­
dividual use was to be produced in 1936. It was to be known as Beech­
craft model 18K, low-wing and all metal, with two 270 h.p. Jacobs L-5 
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eng ines, a g ross weight of 6,500 pow1ds, carrying a maximum payload 
o £ r ,420 pounds, with places for four, six or eight persons, a stated 
cruising speed of 176 m.p.h. and a range of 1,200 miles. All models 
were offered for export as well as domestic use. 

Bell Aircraft Corporation Buffalo, . Y ., was incorporated under 
the laws of the State of 1 ew York in July, 1935, wi th Lawrence D. 
Bell president and general manager, Ray P. \ t hitman vice president 
and treasurer, Robert J. \ t oods chjef engineer and Charles L. Beard 
secretary and assistant treasurer. 11 were for merly connected with 
the Consolidated A ircraft orporation . Bell A ircraft Corporation 
occupied temporary quarter until on olidated moved to an Diego 
in August, 1935, at which time Bell moved into the plant vacated by 

A BEECHCRAFT ON EDO FLOATS 

This private plane is powered \\ ith a J acobs engine of 225 h.p ., and cruises at 
13 0 m .p.h . 

the latter concern . The plant had about 44,000 square feet of floor 
space, with adjacent factory space avai lable when needed. At the 
beginning of 1936 Bell A ircraft was officially recognized as a qualified 
constructor of service equipment for both the A rmy and Navy air 
forces . Small ordei.-s were being produced for the Air Corps, and 
definite engineering plans were well under way. 

Bellanca Aircraft C9rporation, New Castle, Del. , produced both 
commercial and military planes, notably the Senior Skyrocket series. 
Senior Pacemakers and the Bellanca Aircruisers. Two twin-engine 
seaplane bombers were delivered to the Government of Colombia. 
The Senior Skyrockets had newly designed tail surfaces, new engine 
cowling and a 550 h.p. Pratt & \ iVhitney Wasp engine. Such models 
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were delivered to Wallace Beery, the Gilmore Oil Co., W. 0. Todd of 
Los· Angeles; vV. C. Langley of New York; and Dr. Richard U. Light 
of New Haven, Conn. Two versions of the Senior Pacemaker were 
sold. The series eight Pacemaker freighter with 420 h.p. Wright 
Whirlwind engine, payload of 2,000 pounds and a cruising range of 
400-500 miles was delivered to General Airways of Canada, making 
five Bellancas in that company's fleet of aircraft. The freighter on 
Edo floats had a payload capacity of 1,787 pounds and a stated 
cruising speed of 150 m.p.h. The Senior Pacemaker executive type 
like that delivered to R. R. M. Carpenter of Wilmington, Del. had a 
performance similar to that of the freighter. The Aircruisers were 
further developed in speed, range and payload capacity. The Cargo 
Aircruisers, with Wright Cyclone engine and a Hamilton Standard 
three blade controllable pitch propeller, carried a payload of 4,000 
pounds at a stated cruising speed of 142 m.p.h. One was delivered to 
Mackenzie Air Service of Edmonton, Alberta, in March, 1935. It 
was put on skis and placed in service over the grueling route between 
Fort McMurray and the Great Bear Lake mining district, hauling 
radium and silver ore from the mines of the Eldorado Mining Co. to 
the railhead at Fort McMurray, 900 miles distant. In three weeks 
the plane carried 30,537 pounds of concentrates to Fort McMurray 
and 35,000 pounds of passengers and supplies to Great Bear Lake. 
The cargo aircruiser was also licensed as a seaplane with Edo floats, 
carrying a payload of 3,445 pounds. Another Aircruiser all-purpose 
type, Model66-75, was delivered to the Cuban Army. It was powered 
with a 750 h.p. Pratt & Whitney Hornet engine. This model was capa­
ble of being used for four different purposes ; one, as an executive 
transport for ro passengers, pilot and co-pilot; two, as a bomber­
troop carrier, equipped with three machine guns, two of them fixed and 
one flexible, and racks for five 30-pound or two 200-pound bombs ; 
three, as an ambulance plane with accommodations for six patients 
and attendants; four, as a cargo plane with payload of 3,6oo pounds. 

Boeing Aircraft Company, Seattle, Wash., produced a giant, all 
metal four-engine bomber, the Boeing 299, and it quickly gained world 
fame as the "flying fortress." It was the largest land plane in the 
United States and sensationally fast for its range of action. It was 
flown from Seattle to Dayton, 0., in August, 1935, and submitted to 
the Army Air Corps in open competition with other types. On that 
flight it covered the 2,roo miles non-stop at an average speed of 232 
m.p.h., which warranted the achievement being included among the 
notable flights of the year. Construction of the big bomber was of 
the semi-monocoque type consisting of longerons, skin stiffeners, bulk­
heads and smooth outside metal skin. Its monoplane wing measured 



about roo fee t between tips. The fuselage was 70 feet long, and the 
bomber stood 15 feet high, with a gross 've.ight of 15 tons. It con­
tained a number of armament insta llations developed by .Boeing en­
g ineers, the details regarded as military secrets. For the first time on 
any \.merican plane the landing gear wheels had air brakes, which 
with wheels and tires, the diameter of which equalled the average 
height of a man , were developed especially for the Boeing 299. The 
power plant, which proved capable of hurling this rs-ton bomber 
through the air for 2,100 miles non-stop at an average speed of nearly 
four miles a minute, included four 750 h.p. P ratt & ·w hitney Hornet 
engines each twirling a three-blade Hamil ton Standard constant 
speed propeller. The A rmy i-\.ir Corps ordered 13 of the Boeing 299 

BELLANCA AIRCRUISER ON EDO FLOATS 

Powered with a ·wright Cyclone engine it was used as an ore-cargo carrier in 
Canada. 

super-bombers, and contemplated future orders sufficient to eqmp 
several squadrons with that type of "flying fortress." 

E arly in 1936 the Boeing Company announced that it had built 
to its own designs and delivered a total of 1,900 commercial and mili­
tary airplanes during its lifetime of 19 years, the different models 
aggregating 62. 

During 1935 the Boeing company completed delivery of 75 
Model 247 and 247-D transports. ix ty of the Model 247-D, with a 
stated top speed of 202 m.p.h. and cruising speed of 189 m.p.h., were 
in service on United Air Lines, the increased speed enabling that com­
pany to establish a r6-hour, overnight service from $an Francisco to 
New York. Other air lines using Boeing transports included Pennsyl-
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vania Airlines, Western Air Express, National Parks Airways and 
·wyoming Air Service. Boeing 247-D transports also were used by 
the Deutsche Lufthansa of Germany, Marshal Chang Hsueh-liang 
in China and the Phillips Petroleum Company of Bartlesville, Okla. 
The transport delivered to the Phillips Company had overstuffed 
chairs, a berth, walnut cabinets, refrigerator, cabin flight instruments, 
built-in radio for entertainment programs, and an inter-phone radio 
telephone for passengers desiring to communicate with ground sta­
tions. The Boeing company also produced an export version of the 
Air Corps P-26A pursuit, designated as Model 28r, a single-seat, all 

EYES RIGHT! -HERE COMES THE GENERAL 
A group of Wasp-powered B~eing P-26A PUrsuit ships on the line ready for de­

hvery to the Air Corps. 

metal low-wing fighter with a stated top speed of 235 m.p.h. and climb 
to ro,ooo feet above sea level in five minutes. It was equipped with a 
S?O h.p. Pratt & Whitn.ey ~upercharged Wasp engine, and had three 
kmds of performance conditiOns; one; as a fighter with normal fuel 
load and equipped with two 30-cal. machine guns or one 30-cal. and 
o_ne so-cal. gun, with a stated top speed of 232-5 m.p.h. and range of 
386 miles at a cruising speed of 210 m.p.h.; two, as a fighter with 
maximum fuel and the same military load, a stated top speed of 230.5 
m.p.h. and range of 745 miles at 208 m.p.h. cruising, climbing to 
17,900 feet in IO minutes, with service ceiling of 28,200 feet; three, 
as a fighter-bomber carrying either five 30-pound bombs or two 122-
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pound bombs, a stated top speed of 2-I m.p.h., with rate of clin1b of 
almost 2,000 feet a minute at sea level. 

Consolidated Aircraft Corporation, formerly of Buffalo, N. Y., 
dedicated its new plant occupying 33 acres at Lindbergh Field, San 
Diego, Calif., on October 20, 1935, and continued to produce heavy 
duty patrol fl)ing boats for the -. S. Navy, 6o of v\hich designated 
as T ype P3Y were being manufactured according to Navy specifi­
cations at the beginning of 1936. The P3Y, a cording to Washington 
newspaper dispatches ( officia.l data was withheld for mil.itary reasons) 
was a monoplane flying boat mea uring 104 feet between wing tips, 
with hull and tail surfaces 63 feet in length. Double struts braced the 
'~ ing to the boat-shaped body. \ l ing floats suspended from the tips 

A CONSOLIDATED P2Y-3 NAVY PATROL 

One of the so Cyclone-powered long-range patrol-bomber flying boats flown by 
squadrons in operations with the Fleet. They are equipped with Curtiss con­

trollable pitch propellers. 

were retractable, being pulled up into the lower surface of the wing 
during flight to reduce resistance and enhance speed. On October 15, 
1935, the first P3Y boat to be turned over to the Navy for experimen­
tal purposes made a world record flight for seaplanes flying non-stop. 
Vlith Lieut. Comdr. Knefler McGinni s and a crew of five the P3Y-1 
flew from Panama to Alameda, Calif., a distance of 3,281 miles, non­
stop, in 34 hours 45 minutes, at times averaging I 30 miles an hour. 
That flight b"ettered the Italian reGard of July by 2! 8 miles. The same 
plane had flown from Norfolk, Va., to Panama during the previous 
week, covering the distance non-stop in 17 hours 33 minutes at an 
average speed of 124 miles an hour. The P3Y-r was powered with 
two Twin Wasp engines set in the leading edge of the wing. 
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Consolidated Aircraft Corporation in 1935 also completed de­
livery of 23 P2Y-3 flying boats for the Navy. Sixty Fleet train~rs 
were delivered to foreign governments. Consolidated's Canadian 
subsidiary, F1eet Aircraft of Canada, Ltd., at Fort Erie, Ont., 
worked at capacity output during the year, producing Fleet planes 
for the Canadian and foreign governments. In January, 1935, the 
Air Corps awarded the Consolidated Aircraft Corporation a con­
tract for so P-30 two-seat pursuit planes, redesignated the PB2A, 
powered with the Curtiss Conqueror engine. They were to be de­
livered in 1936. 

Curtiss Aeroplane & Motor Company, Buffalo N. Y., a division 
of Curtiss-Wright Corporation, delivered to the U. S. Navy 135 ob­
servation biplanes of the 03C-1 type, which were equipped with slots 
and flaps in the upper wing and adapted for use as either land planes 
or seaplanes aboard carriers, battleships and cruisers. The XF13C-r 
single-seat fighter, a high-wing all metal monoplane with slots and 
flaps, enclosed cockpit, powered by a q-cylinder twin-row Wright 
Whirlwind engine, was developed for the Navy Bureau of Aeron­
autics. Twenty-seven BF2C-1 single-place fighters with retractable 
landing gear were delivered to the Navy for service on the carrier 
"Ranger." An experimental, all metal, two engine, low-wing attack 
monoplane, with two q-cylinder \Vright Whirlwind engines, was 
designed and built in 1935. An experimental low-wing pursuit mono­
plane, with a q-cylinder ·whirlwind, was developed for the Army 
Air Corps. A new 1935 Falcon two-place observation attack biplane, 
Cyclone-powered, with single strut landing gear, was produced for 
the export market. At the beginning of 1936 Curtiss models, aside 
from experimental types still regarded as military secrets, included: 
Hawk I, with 720 h.p. Cyclone, 252 square feet wing area, gross 
weight 3A47 pounds, useful load 686 pounds, stated high speed 209 
m.p.h., cruising at 18o, service ceiling 30,6oo feet and range of 442 
miles; Hawk 2, land plane, 720 h.p. Cyclone, 3,876 pounds gross 
weight, useful load 973 pounds, stated high speed 208 m.p.h., cruising 
at 179, service ceiling 26,400 feet and range 635 miles; Hawk 2, sea­
plane, 715 h.p. Cyclone, gross weight 4,266 pounds, useful load 973 
pounds, stated high speed 192 m.p.h., cruising at r63 with range of 577 
miles; Hawk 3, with 780 h.p. Cyclone, 262 square feet wing area, gross 
weight 4,230 pounds, useful load 1,067 pounds, stated high speed 244 
m.p.h., cruising at 204 with range of 561 miles; Shrike, 775 h.p. 
Cyclone, wing area 285 square feet, gross weight 5,875 pounds, useful 
load 1,910 pounds, stated high speed 210 m.p.h., cruising at 178 m.p.h. 
with range of 516 miles; Falcon 2, with 750 h.p. Cyclone, wing area 
362 square feet, gross weight s,o6s pounds, useful load 1,401 pounds, 
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stated high speed 209 m.p.h., cruising at 185 with range of 672 miles; 
( in following types certain details ' ere held secret) Raven I, with 
750 h.p. Cyclone, 338 square feet \\ ing area, gross weight 4,763 
pounds, useful load r,I5'" pounds; RaH~n - , with 750 h.p. Cyclone, 265 
square feet wing area, gross weight 4,917 pounds, useful load r,rss 
pounds; Hawk P-6E, 650 h.p. Conqueror, wing area 252 square feet, 
stated high speed 198 m.p.h., service ceiling 24 700 feet, cruising range 
570; Navy Fighter F9C-2, 420 h.p. \ hirlwind, I -3 ·9 square feet wing 
area, gross weight 2,75- pounds, u eful load 662 pounds; Fighter 
F1 1C-2, 750 h.p. Cyclone, 25- square feet wing area, 4,074 pounds 

THE CURTISS GULF HAWK 

This Cyclone-powered pursuit type plane is flown by Major Al Williams on bu9-
ness for the Guli Refining Company. 

gross weight, 1,094 pounds useful load, stated high speed 193 m.p.h. 
service ceiling 25,400 feet, cruising range 570 miles; Falcon 0-39, 
650 h.p. Conqueror, 348 square feet wing area, 4,700 pounds gross 
weight, 1,334 pounds useful load, stated high speed 172 m.p.h., service 
ceiling 20,900 feet, range 730 miles. 

Curtiss Aeroplane & l\!Iotor Company carried on extensive de­
velopment of the Curtiss el<7ctric controllable pitch propeller during 
1935. A number of these propellers were delivered to the Air Corps 
for installation on pursuit planes, and to the Navy .Bureau of Aero­
nautics · for installation on patrol planes. The Consolidated patrol 
plane, P3Y-1, on the record breaking flight from Panama to Ala-
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meda, Calif., was equipped with Curtiss electric controllable pitch 
propellers. The propeller could be adj ustcd to practically any pitch 
to obtain the maximum efficiency of the motor, regardless of altitude. 

Curtiss-Wright Airplane Company, Robertson, Mo., a division of 
Curtiss-Wright Corporation, designed and built for the Bureau of 
Air Commerce a new all metaL two-place side-by-side. low-wing 
closed monoplane, known as the Curtiss--Wright Coupe, powered by 
an R-266 Lambert 90 h.p. engine. The Coupe was equipped with a 
fixed slot and a flap extending over 70 per cent of the wing span. a 
feature which, combined with aileron control, was intended to make 
the plane practically stall-proof and spin-proof. New shock-absorbing 
landing gear was designed for inexperienced pilots. The Coupe had a 
stated top speed of I3I m.p.h., cruising at IIS m.p.h. at 5,000 feet 
altitude, with normal range of 580 miles and maximum range of 
I ,ISO miles, with gasoline consumption of 5·8 gallons an hour. The 
Curtiss-Wright Sport, a three-place biplane with I/5 h.p. "Whirlwind, 
and the Speedwing, a one to three-place biplane with 250, 330 or 440 
h.p. Whirlwind, were built for the commercial market. The company 
continued the production of the AT -32 Condor all-sleeper transport 
biplane with two Cyclone engines of 750 h.p. each, and the BT-32 
Condor bomber, several of which were delivered to foreign govern­
ments. Also produced were the Trainer, a two-place biplane with I75 
h.p. Whirlwind, and the Osprey, a two-place biplane fighter with 440 
h.p. Whirlwind engine. An advanced military trainer, two-place. with 
250 h.p. Whirlwind, was designed for export. At the beginning of 
I936 the company's models, besides the Coupe and Condor transports 
and bomber, included: Land Trainer, I 75 h.p. Whirlwind, gross 
weight I,950 pounds, useful load 630 pounds, stated high speed I3I 
m.p.h., cruising at I I I, range 336 miles; Seaplane Trainer, same en­
gine, 2,200 pounds gross weight, 6oo pounds useful load, stated high 
speed 125 m.p.h., cruising at ro6, range 324 miles; Advanced Trainer, 
240 h.p. Whirlwind, gross weight 2,975 pounds, 745 pounds useful 
load, stated top speed 131 m.p.h., cruising at III, range 450 miles; 
Trainer r6W, I25 h.p. Warner Scarab, gross weight I,950 pounds, 
useful load 375 pounds, stated high speed I r6, cruising at 97, range 
340 miles; Sport I6E, I75 h.p. Whirlwind, gross weight 2,I50, useful 
load 392 pounds, stated high speed 126 m.p.h., cruising at Io6, range 
275 miles; Speedwing AI4D, 285 h.p. Whirlwind, 2,8oo pounds gross 
weight, 544 pounds useful load, stated top speed I48 m.p.h., cruising 
at 126, range 560 miles; Speedwing DeLuxe Br4B, 330 h.p. Whirl­
wind, 2,920 pounds gross weight, 448 pounds useful load, stated top 
speed 156 m.p.h., cruising at 136, range 490 miles; Osprey Cr4-R, 
420 h.p. Whirlwind, 3,067 pounds gross weight, useful load 369 
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pounds, stated top speed 170 m.p.h., cru.ising at 146, range 430 miles; 
Condor Cargo Plane, two 715 h.p. C;clones, 1,208 square feet wing 
area, r8,soo pounds gross weiO'ht, 4,598 pounds useful load, stated 

, top speed r8o m.p.h., crui ing at 160, range 750 miles. 
Douglas Aircraft Company, Inc., Santa ifonica, Calif., with an 

enviable record of having produced one of the most efficient and 
popular air transport , the Douglas DC-2, \·\aS delivering these ma­
chines to customers throughout the world at the beginning of 1936, 
and had under construction three new models of transport aircraft. 
The Douglas program called for their completion during 1936. They 
included: one, a new large, twin-engine flying boat of advanced de­
sign,'a gross weight of 27,000 pounds, with improved payload capacity, 
performance and range; two, a twin-engine amphibian with a gross 
weight of 2J ,OOO pounds and similar in construction and arrangement 

STANDARD'S DOUGLAS DOLPHIN 
. . of Standard Oil Comp~my of New Jersey, 

Major E. E . Aldrin, aviat!O_D man.atehe broke a speed record m May, 1935. 
and the ampbibion With whic 

rv twin-enO'ine air liner of 24,000 pounds 
to the fly!ng boat; th~~; ~~~'be available as a sleeper plane with ac­
gross wet~ht, mode1

6 
. a\' t passenO'ers in berths, or as a day trans-

commodatwns for I nt::, 1 ;, . 
. elations for 24 passengers. 

port wtth accommo t f 1936 was produced in two ver-
The larger Douglas transpor o . d b 

. · ST slee er plane, wtth lower an upper erths for 
swns, one the dD h the~ the DC-3 day plane with reclinable chairs 
16 persons an t e 0 G · W · h ' 0 tiona! power plants were two senes ng t 
fCor f4 passenger~ tf & ·whitney twin-row SBG Wasps. The trans-
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· 1 t f 24 ooo pounds The sleeper had a useful load of gross wetg 1 o , · 
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8,250 pounds, the day plane 9,155 pounds. \Vith its gross weight the 
transport had a stated landing speed of 65 m.p.h., cruising speeds 
of between 18r and 184 m.p.h. at 10,000 feet, high speed of 212 to 
219 m.p.h. at 4,300 feet, a service ceiling of from 19,900 to 23.300. 
feet and absolute ceiling of 22,100 to 25,200 feet. Its take-off run 
was approximately r,ooo feet, landing run 950 feet; and its maxi­
mum range at 10,000 feet altitude was 2,150 miles with fuel capacity 
of 820 gallons. The transport was of all metal construction. 

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

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

More than roo Douglas DC-2 transports were in service on the 
air lines of the world in 1936, while others were being flown by busi­
ness houses. Fifty-eight of these transports were in clay and night 
service on TWA, American Airlines, Eastern Air Transport and Pan 
American Airways. Thirty-four of the liners were delivered to 
Royal Dutch Air Lines (K-L-M), Avio Linee Italiane S. A.; Swis­
sair, Spanish Air Mail Line, Japan Air Transport, China National 
and other services abroad. The Douglas transports were powered 
with two Pratt & Whitney Hornets or two Wright Cyclones. They 
were low-wing all metal monoplanes, with a wing span of 85 feet, 
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length of nearly 62 feet, and an average gross weight of 18,200 
pounds, with useful load of 6,010 pounds. Their stated maximum 
speed was 210 m.p.h., cruising at 200 m.p.h., with 75 per cent of 
power, at 185 m.p.h. with 62.5 per cent of power. The company also 
had in process of design and construction a number of models for the 
U. S. Army and Navy. The Douglas plant had been steadily en­
larged, until at the beginning of 1936 it occupied eight acres with 
390,000 square feet of floor space, and employed 2,000 persons. One 
of the plant's productions in 1935 was a monoplane bomber, twin­
engine, with long range and fast speed. It was entered in the Air 
Corps competition at Dayton, 0., and resembled the general design of 
the new DST transport, although the wing appeared to be some\vhat 
higher. It was also deep-chested, for bomb loads; and the interior 
provided ma.ximum comfort for the crew, the equipment showing the 
influence of successful transport development. The Air Corps had 
ordered 100 of the Douglas bombers, with possibilities of further 
orders in 1936. The Douglas Company was also engaged in develop­
ment \vork for the Navy, and in 1936 had a Navy order for I 14 
torpedo bombers to be used on two carriers, which were to be com­
pleted in 1937. A Douglas subsidiary, the Northrop Corporation, is 
described in this chapter. 

Fairchild Aviation Corporation, New York, discontinued using 
the name of Kreider-Reisner for its airplane manufacturing division, 
expanded the plant at Hagerstown, 1fd., and introduced three new 
models. The division was named Fairchild Aircraft Corporation. 
The Fairch!ld Baby Clipper, a large single-engine amphibian trans­
port, was built to specifications of the Pan American Airways System 
for use along the river routes. The Baby Clipper with either a 
Pratt & \Vhitney Hornet or a vV right Cyclone engine carried 
two pilots, eight passengers and 1,000 pounds of mail or express at a 
stated cruising speed of 152 m.p.h. at 5,800 feet with a cruising range 
of 750 miles. A Cyclone-powered Baby Clipper was sold to Richard 
Archbold of New York for use on a projected aerial research expedi­
tion in New Guinea in 1936 under the auspices of the American 
Museum of Natural History. The amphibian was a monoplane with 
a wing sp~n of 56 feet, overall length of 46 feet, gross weight of 
9,6oo pounds, payload capacity of 2,445 pounds, landing speed with 
flaps 58 m.p.h., and service ceiling 18,ooo feet. The Fairchild 24 with 
a 145 h.p. Ranger engine was introduced in 1935, the inverted, in-line 
aircooled engine affording unusual visibility from the cockpit. The 
24 was a three-place cabin monoplane. The Fairchild 45 produced 
later in the year was a five-place low-wing monoplane with a Wright 
Whirlwind engine, the interior of the cabin built to resemble that 
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of a streamlined motor car. Its rear seat was 51 inches wide, the front 
seat 47 inches. Model 45 had a wing span of 390 feet , g ross weight 
3,6oo pounds, payload 759 pounds, a stated cruising speed of 147 
m.p.h., landing with flaps at 48 m.p.h. To the 41,000 square feet o£ 
floor space in the old factory a wing was added, with 29,000 quare 
feet of additional space. During the year Fairchild rebuilt and de­
livered to the Bureau of Air Commerce the re-designed Weick "rud­
derless" plane, one of the Bureau's units in its low-priced airplane 
development program. The new plane was turned over to the National 

SIDE VIEW OF FAIRCHILD 24 

Showing the "air brake" flap on rear edge of wing full down for landing. 

Advisory Committee for Aeronautics for tests. Fairchild delivered to 
the U. S. Navy a special design of the 22-a two-place open high­
wing monoplane to be used in test flying of various designs of wings 
and airfoil surfaces. The Fairchild factory also reconditioned for 
a leisurely flight around the world the famous "Stars and Stripes," the 
Fairchild cabin plane which Admiral .Byrd took with him on his first 
trip to the Antarctic. The expedition returned home, leaving the 
machine buried in. the snow. Nearly five years later the second Byrd 
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expedition went back and again put the machine in the air after tuning 
it up. Thus a plane built in 1928 was flown 146 hours on the first Byrd 
trip. 41 hours on the second, and in 1935 'yas purchased by Alton H. 
\Valker of Kansas City. :rvio., who planned to use it on a flying jaunt 
around the world. Early in 1935 Eugenio G. l\Iinetti and Count Leon­
anio Bonzi in a Fairchild 24 flew from Oran, Algeria, to Timbuctu 
in the French Sudan. That was Mr. :Minetti's second Fairchild. He 
received delivery on a third Fairchild plane late in 1935. 

Fleetwings, Inc., .Bristol, Pa., designed and placed under con­
struction for flight tests early in 1935 its model F401 amphibian, to 
he fabricated entirely of stainless steel. It was a four-place cabin, 
high-wing monoplane with retractable landing gear. It was pow­
ered with a Jacobs 225 h.p. engine, had a wing span of 40 feet six 
inches and was 31 feet 50 inches in length. 

Great Lakes Aircraft Corporation, Cleveland, 0., operated at near 
capacity in 1935, employing 550 persons. The Great Lakes BG-r 
dive bomber was produced on order for the Navy. Two new experi­
mental planes were also developed for the Navy. Production was 
continued on the 2T-1A Sport-Trainer, and a new commercial air­
plane was developed for both the domestic and export markets. The 
2T -lA was a two-place biplane powered with an American Cirrus 
engine. It had a wing spread of 26 feet eight inches, length 20 feet 
and nearly four inches. The 2S-W was a two-place biplane with a 
145 h.p. Warner Super-Scarab engine. The XSG-1 was a two-place 
observation biplane amphibian with a Pratt & Whitney Wasp Junior 
engine. It had a wing span of 35 feet and an overall length of 32 
feet and nearly seven inches. The Great Lakes BG-1 dive bomber, 
one of the mystery planes of the Navy, v.·as a two-place, single-engine 
biplane, with machine gun equipment and, close under the body be­
tween the landing gear struts, a rack for a heavy bomb. Plans for 
1936 included further development work calculated to broaden the 
scope of the company's activities in the military, commercial and 
export fields, also additional BG-1 dive bombers to be constructed for 
the Navy. 

Grumman Aircraft Engineering Corporation, Farmingdale, N.Y., 
produced single-seat fighters for the Navy and utility type amphibians 
for the Navy and Coast Guard. Its model JF-1 amphibian was de­
signed to meet Navy speciBcatiol1s for an amphibian to be used in 
target towing, aerial surveying, photography and various expedition­
ary missions. The Navy JF-1 was a metal biplane powered with a 
Pratt & Whitney twin-row Wasp, and had a stated high speed of IiO 

m.p.h., loaded. The Coast Guard JF-2, adapted from the same de­
sign, was powered with a Wright Cyclone engine. 
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A -number of carrier squadrons were equipped with a new Navy 
fighter, Grumman B2F-I, early in I936. The B2F-I was a biplane 
with retractable wheels, powered by a Pratt & Whitney Twin \ i\ asp 
Junior 650 h.p. engine. It had a wing span of 28 feet six inches and 
a stated high speed of 240 m.p.h. Its cruising range was 650 miles. 
It carried two fixed machine guns. 

Gyro Air Lines, Inc., Denver, Colo., was building a six -place 
commercial monoplane, Buccaneer AG-6, similar to its four-place 
Crusader, with cabin set between tvvo outrigger spars support ing the 
tail structure. Two Menasco engines were used to power each ship. 

Hall-Aluminum Aircraft Corporation, Bristol; Pa., produced for 
the U. S. Navy an experimental biplane flying boat XP2H-I , of metal 
construction with fabric-covered wings. It was powered with four 

THE CRUSADER IN FLIGHT 

This four-place machine of unusual design, built by the American Gy ro Company, 
is powered by Menasco engines. 

Curtiss geared Coriqueror engines, had a stated high speed of 140 
and cruising speed of I20 m.p.h. It measured I I2 feet between wing 
tips; its hull was 67 feet 60 inches long. Empty, it weighed 20,4I7 
pounds. Equipped as a patrol boat its gross weight was 34,8oo 
pounds. It had an estimated q-uising range of 4,000 miles with a 
crew of seven. Early in I935 it was flown from Norfolk, Va., to 
Coco Solo, Canal Zone, non-stop. 

Hammond Aircraft Corporation, Ypsilanti, Mich., continued de­
velopment work on its Model Y, a two-place, side-by-side, cabin plane 
of metal construction save for the fabric-covered wings and control 
sut:faces. It was designed for the private owner, and had a stated 
cruising speed of no m.p.h. with Menasco engine. The Bureau of 
Air Commerce had ordered IS planes of this design. A feature of the 
Hammond Y was its third landing wheel in front to prevent nosing 
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over. It was said to have a gasoline consumption similar to that of a 
low-priced motor car. 

Kellett Autogiro Corporation, Philadelphia, Pa., produced the 
KD-1 direct control wingless autogiro, and at the beginning of 1936 
bad made many improvements over the original types. Direct control 
of the rotor developed improved landing, ta...xiing and take-off. An 
effective blade damper mechanism and a new rotor starting system 
increased efficiency and reduced maintenance problems. A notable 

THE KELLETT WINGLESS AUTOGIRO 

This t wo-place YG-I model with a 22 5 h_orsepower Jacobs engine was built for 
the Army A1r Corps. 

advance was a new method of supporting the rotor system. The rotor 
blades were controllably mounted on a single cantilever pylon strut, 
transmitting the rotor loads directly to the fuselage frame. The pylon 
strut vvas encased in a streamline housing also bearing the rotor con­
trols from the rotor head to the fuselage. The absence of a fixed wing 
and the simple blade-folding adjustment reduced the space required 
for storage. On May 25, 1935, the KD-1 ferried a load of mail from 
the Camden airport to the Philadelphia post office, landing on the 
roof, utilizing only a third of the available space. The Kellett Corpor-

' 
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ation designed and constructed the YG- I autogiro for the Army Air 
Corps, a machine similar in design to the KD-r, for use as an obser­
vation ship. The KD-r was powered with a Jacobs 4-MA 225 h.p. 
engine. It had a gross weight of 2,075 pounds, a payload capacity of 
200 pounds, a stated high speed of I 14 m.p.h., cruising at 95 m.p.h., 
service ceiling of 13,000 feet and cruising range of 300 miles. 

Kinner Airplane & Motor Corporation, Ltd., Glendale, Calif., at 
the beginning of 1936 was producing five models of airplanes powered 
with Kinner engines. The Envoy was a four-place cabin transport 
type low~wing monoplane, with ~xternal wire bracing and electrically 
operated wing flaps or brakes to give it a landing speed of 46 m.p.h. 
With the 300 h.p. Kinner C-7 engine it had a stated high speed of 
165 m.p.h. and cruising speed of rso m.p.h. Adjustable metal propel­
ler, dual control, safety glass in windshield and cabin windows, stream-

THE KINNER ENVOY 

A four-place cabin ship with 300 horsepower Kin"ner engine. 

lined landing gear, wheel pants and radio were features of the Envoy. 
The Kinner company delivered several of these ships to the United 
States Navy for transportation of personnel. The Envoy, of course, 
was also sold to private owners. The Sportster, with Kinner roo or 

. 125 h.p. motor, was a two-place side-by-side open low-wing monoplane 
designed for students and amateur pilots. It was suitable for in­
struction purposes because of its slow landing speed, stability and lack 
of ground looping tendency. The Sportwing, also a two-place side­
by-side open low-wing monoplane, was faster and had more equip­
ment than the Sportster. It was designed to meet the requirements 
of sportsmen pilots. Originally equipped with the I25 h.p. Kinner 
motor, it was being brought out with I6o h.p. Kinner. The Playboy 
was a two-place externally wire-braced low-wing cabin monoplane 
with the Kinner 160 h.p. engine, fully equipped, including special low 
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drag engine cowl , adjustable metal propeller and wheel pants. It had 
a stated top speed of 1370 m.p.h. , cruising at 125 and landing at 55 
m.p.h. with five-hour cruising range. _ number of Playboys were 
purchased by the Bureau of Ai r Commer ce. new Kinner model 
was the Invader, a six-place, t\\ a-engine, Ia\\ -wing cabin monoplane, 
powered with two supercharged I\..inner C-7 engines. 

Lambert Aircraft Corporation, Robertson, Ho., with its sub­
idiaries, l ionocoupe Corporation, of Robertson, and Lambert Engine 

and Machine Company of aline, 111., continued to produce airplanes 
and engines, the latter described in the engine section of this chapter. 

t the beginning of 1936 Lambert \ as producing four different types 
of airplane. The Monocoupe go- was a two-place cabin monoplane 

FLYING IN A LAMBERT MO OCOUPE DELUXE 

This new model for the private owner is powered with a Lambert 90 h.p. motor. 
It carries two. 

with the go h.p. Lambert R-266 engine, a gross weight of r,6ro 
pounds, stated high speed of 130 m.p.h., cruising at rrs and range 
650 miles. To increase that model's comfort and visibility the cowling 
was changed hom the tunnel cowling to a bumped-out N. A. C. A. 
type. Passenger seats were redesigned and spring cushions added. 
The landing gear was widened by 12 inches. A swivel tail wheel was 
developed to replace the shoe of the tail skid. The new Monoprep was 
designed for training, and was powered with the go h.p. Lambert 
engine. The new Monosport Model GC, also powered with the go 
h.p. Lambert engine, had a gross weight of I ,550 pounds, payload 
capacity of 26o pounds, a stated high speed of 135 m.p.h., cruising 
at rr5 and range of 575 miles. The new Lambert Monocoach was to 
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be a four-place low-wing cabin monoplane with two 90 h.p. Lambert 
e1_1gines, with full electrical equipment, retractable landing gear, flaps 
and soundproofing. It was to have a stated high speed of 170 m.p.h.; 
cruising at 145, range of r,ors miles, gross weight 3,173 pounds and 
a payload capacity of 710 pounds. 

Lockheed Aircraft Corporation, Burbank, Calif., continued to 
produce its single-engine Orion, Vega and Altair models, and delivered 
numbers of its high speed, all metal twin-engine Electra air liners in 
response to the growing demand for fast multi-engine transports. At 
the beginning of 1936 a large part of the Lockheed manufacturing 
facilities was being devoted to Electra transports, which were being 
used by Northwest Airlines, .Braniff Airways, Delta Air Lines, Pan 
American Airways and Eastern Air Lines. The Eastern Air Lines 
system pioneered a new practice of providing express plane speed 

A LOCKHEED ALTAIR MODEL 
It is powered with a Pratt & Whitney Wasp SrDI. 

on shorter routes feeding the long haul services. Eastern Air Lines 
had a fleet of Electras with Wright Whirlwind engines equipped with 
the new dynamic balancer. Northwest Airlines, Braniff Airways and 
Delta Air Lines used Electras powered with Pratt & Whitney Wasp 
Juniors, while Pan American's Electras were equipped with the senior 
Wasp models. A new development of the Lockheed air liner was the 
club model for private owners, of standard construction, luxurious, 
individual cabin appointmer1ts. Lounges, end tables, buffets, food 
cabinets, map cabinets, extra fuel tankage, writing desks, filing 
cabinets and radio facilities formed optional equipment for the pri­
vate owners. When one purchaser . desired his Lockheed Electra to 
be painted an opalescent green the company finished the entire interior 
in green leather, and then added an electric stove and electric refrig­
erator. The Lockheed models in production at the beginning of 1936 
were specifically described as follows: Electra roA, 400 h.p. Wasp 
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Junior engines, 458.3 square feet wing area, gross weight of 9,750 
pounds, stated high speed 2ro m.p.h., cruising at r95 m.p.h. with cruis­
ing radius of 850 miles; Electra roB, 440 h.p. \Vhirlwind engines, 
stated high speed of 200 m.p.h., cruising at r86 m.p.h., with range of 
8oo miles; Electra roC, Wasp engines of 450 h.p., gross weight 
of ro,300 pounds, stated high speed of 205 m.p.h., cruising at r93 
with range of 950 miles; Orion 9D, 550 h.p. \Vasp engine, with wing 
area of 294.r square feet, gross weight of 5,800 pounds, stated high 
speed of 225 m.p.h., cruising at 205 m.p.h. with range of 720 miles; 
Altair 8E, with 550 h.p. \Vasp engine, gross weight of 5,8oo pounds. 
stated high speed 220 m.p.h., cruising at 205 with range of r,rso 
miles; Vega sC, with 450 \Vasp engine, gross weight 4,750 pounds, 
stated high speed 190 m.p.h., cruising at r8o m.p.h. with range of 
66o miles. 

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

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

Luscombe Airplane Company, Trenton, N. J., produced the 
Luscombe Phantom, a two-place, high-wing cabin monoplane powered 
with a Warner engine. It had a wing area of 132.5 square feet, was 
21 feet long and had a wing spread of 31 feet. It carried a gross 
load of r,950 pounds and had a stated top speed of r68 m.p.h. Its 
climb was I ,400 feet a minute, and equipped with wing flaps it landed 
at 45 m.p.h. The circular monocoque fuselage was of ~7ST dural 
shaped under a power hammer to a double curvature. The wings 
were fabric-covered. The Phantom was licensed for two persons, 65 
pounds of baggage and fuel for 550 miles. 

The Glenn L. Martin Company, Baltimore, Md., was carrying out 
a threefold program at the beginning of 1936; one, completing an or­
der of Model r39 bombers for the Army Air Corps; two, delivering 
Martin transocean flying boats to Pan American Airways; three, de­
veloping a new bomber for the Army Air Corps. The first of the ex­
perimental bombers had a wing spread of about 76 feet, a gross 
weight of about ro tons, including full military load, the exact details 
of which are Army secrets. It was assumed to have a speed of at least 
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250 m.p.h., that being Air Corps requirements for all its new bombers. 
A new high lift arrangement on the monoplane wing was said to con­
tribute to its high performance in combination with other advanced 
aerodynamic features. It was powered by two vVright Cyclone en­
gines of Sao h.p. each, geared and supercharged, and streamlined into 
the wing. It carried a crew of four or five men, Sperry gyropilot, two­
way radio, a new radio homing compass, complete enclosures for both 
front and rear cockpits, three machine guns covering all angles of 
approach and a special bomb rack. Sleeping accommodations, heated 
cockpits and a lavatory were provided for the crew, among the military 
devices calculated to permit long-range flights in all kinds of weather 
at great heights. In general appearance the new bomber resembled the 
older Model 139. The three Martin flying boats developed for Pan 
American Airways had a stated high speed of rSo m.p.h., cruising at 
157 m.p.h. with range of 4,000 miles as a mail transport and J,ooo 
miles as a passenger and mail transport. Their power plant included 
four geared and supercharged Pratt & vVhitney twin-row ·wasp en­
gines of Sao h.p. each with Hamilton Standard constant speed propel­
lers. Their gross weight was 25;~ tons each, useful load for ocean 
service 22,7S4 pounds, wing span 130 feet and overall length S90 
feet. The first of the three ships to enter the Pan American service 
was named the "China Clipper." It pioneered the transpacific route 
late in 1935. Other Martin developments included successful applica­
tion of the new Fowler-type flap, improved corrosion-preventing com­
pounds and processes and advanced methods of building stressed skin 
structure with integral fuel tanks. 

North American Aviation, Inc., New York, through its engineering 
and manufacturing division, successor to General Aviation Manu­
facturing Corporation and B/J Aircraft Corporation, was designing 
and developing military aircraft at the beginning of 1936. The plant 
at Dundalk, Md., was working on a U. S. Navy contract for floats 
for new Navy scout planes. A new factory with I5o,ooo square feet 
of floor space was opened in Inglewood, Calif., and there the com­
pany was constructing basic training machines for the Army Air 
Corps. The basic trainer was known as Model NA-16. It was a low­
wing cantilever monoplane of all metal construction, except for fabric­
covered control surfaces, metal tubing fuselage with removable fabric 
side panels for accessibility in servicing. It was powered with a 
Wright Cyclone engine, the distinctive feature being that the entire 
power plant was removable, permitting a complete change from fire 
wall in 40 minutes. The wing area of the trainer was 24S.15 square 
feet. It had a stated top speed of rS6 m.p.h., landing with flaps at 61 
m.p.h. The N A-IS fighter was produced for export. Of the same 
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general design as the basic trainer it was powered with a Pratt & 
V 'hitney \ iVasp SrDr engine and had a stated high speed of 210 m.p.h. 
at 5,000 feeL 

The Northrop Corporation, Inglewood, Calif., continued to pro­
duce all metal low-wing monoplanes for commercial transport, pr:i ate 
executive ovvners, special mi sions and military purposes . The Delta 
m del was a full cantilever monoplane designed fo r long-range, high-
peed cargo and passenger ervice. In general design it was similar 

to the older \lpha model, but it had a stated roo per cent greater 
payload capacity and increased performance for a given horsepower. 
The Delta was being produced in a number of variations at the begin­
ning of 1936. One model, the single control Delta transport, had a 
length of 3 r feet one inch, a cabin seating eight passengers, gross 
weight of 7,000 pounds of which 2,900 pounds were useful load . The 
cargo or baggage space \•\ as 30 cubic feet. The Delta dual control 

A Cyclone-powered Northrop Gamma flown by officials of tl1e T e,xas Company. 

n·ansport provided for two pilots and six passengers. It had a gross 
weight of 7,350 pounds, of which 2,850 pounds were useful load, with 
25 cubic feet of baggage space. The Delta single control mail plane 
had a cargo compar tment of 175 cubic feet, weight empty 3,925 
pounds and useful load of 3,075 pounds. The Delta tandem dual con­
trol model had r 55 cubic feet of cargo space, weight empty 4,100 
pounds and useful load of 3,250 pounds. The Northrop Gamma was 
similar to the Delta, with 48 feet wing spread, all metar construction 
and single engine. Its length of 29 feet ro inches was somewhat 
shorter than the Delta models ranging between 31 and 32 feet. The 
Qamma single pilot cargo plane had r ro cubic feet of cargo space, 
weight empty 3,950 pounds and useful load 3,400 pounds. The 
Gamma was also built with tandem controls for the Ellsworth Antarc-
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tic expedition. The British Air Ministry in 1934 bought a Northrop 
bomber powered with a Wright Cyclone 710 h.p. motor, with a speed 
in excess of 200 m.p.h. The Northrop models were designed for 
either Wright Cyclones or Pratt & Whitney Wasps or Hornets. The 
passenger models were soundproofed and fully equipped with radio, 
Sperry automatic pilots and other aids to avigation. All models had 
high speeds of more than 200 m.p.h., the maximum being that of 
the Gamma with 226 m.p.h. Their service ceilings ranged between 
r8,8oo and 24,700 feet. They were equipped with wing flaps, and 
their landing speed with full load was 62 m.p.h. Their cruising range 
lay between 1,430 and 1,780 miles. At the beginning of 1936 the 
Northrop company had a number of orders from the export field: and 
was beginning work on production orders aggregating more than 200 
all metal, low-wing attack planes for the Air Corps. 

The Pitcairn Autogiro Company, Willow Grove, Pa., delivered to 
the Air Corps a Model YG-2 direct control type autogiro, a two-place 
machine with a rotor span of so feet, stated high speed of ISO m.p.h., 
cruising at I2S m.p.h., and with a range of 3SO miles. A Navy auto­
giro, the XOP-2, was of similar basic design and performance; and 
was equipped with flotation gear. 

Rearwin Airplanes, Inc., Kansas City, Mo., produced the Rearwin 
Speedster, a tandem two-place sport plane powered by either the 
9S h.p. Cirrus or I2S h.p. Menasco engine. Another product was the 
Rearwin Sportster with LeBlond engine. 

Ryan Aeronautical Company, San Diego, Calif., produced the 
Ryan S-T, to the designs of T. Claude Ryan who built Col. Lindbergh's 
"Spirit of St. Louis" with which he made the New York to Paris 
hop in 1927. The S-T was a low-wing, externally braced, two-place 
sport monoplane equipped with wing flaps and trimming tabs, dual 
control, convertible open or closed tandem cockpits. It was powered 
with a four-cylinder Menasco Pirate aircooled in-line engine, either 
B-4 rated 9S h.p. or C-4 rated 125 h.p., with 24 gallons fuel capacity 
and cruising range of about 400 miles. The S-T had a wing span of 
29 feet II inches, length 21 feet eight inches, empty weight 1,027 
pounds with useful load S43 pounds, a stated cruising speed of 120 
m.p.h. and service ceiling of 1s,soo feet. 

St. Louis Aircraft Corporation, St. Louis, Mo., specialized in the 
design and production of parts for the Air Corps engineering section 
at Wright Field. At the beginning of 1936 the engineering depart­
ment had on hand a number of experimental projects for both the 
Army and the Navy, including airplanes. The company's policy was 
to maintain advanced engineering to meet the requirements of the 
military and naval services with regard to technical improvements in 
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planes and au.xiliaries. The company built and ubmitted a primary 
t rainer for the Air Corps. 

Seversky Aircraft Corporation, Farmingdale, N . Y ., ,, as in pro­
duction on a \Nar Department contract fo r 35 basic training type 
planes to be built after a modified design of the all metal eversky 
amphibian which in 1935 made an amphibian speed record. The new 
trainers were to be two-place low-wino- monoplanes powered with 
Vhight \ iVhirlwind engines . 

Sikorsky Aircraft, .B ridgeport, 
craft 'i:anufacturing Corporat ion, 

onn. , a division of nited ir­
produced two different t pes of 

PITCAIRN WINGLESS AUTOGIRO 

Model YG-2 , with 420 horsepower W right \Vhirlwind engine, in flight over 
Philadelphia. It was built for the Army Air Corps. 

water flying transports in 1935, the S-42 and the S-43. At the be­
ginning of 1936 it was completing its second order of S-42 ships for 
the Pan American Airways System, upon delivery of which the five 
units combined with the three of the first order were to make a total 
of eight S-42 and S-42A flying boats in the P<!n American Airways 
service. The gross weight of the S-42A was increased by substituting 
24 ST dural for the former 17 ST dural, giving a gross weight of 
40,000 pounds and adding 1,500 pounds to the payload, making a 
total payload capacity of 7,900 pounds. The wing span was increased 
four feet making II8 feet two inches between tips, wing area 1,340 
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square feet, length 67 feet eight· inches, height I 7 feet four inches. 
vVith four Pratt & Whitney E Hornet engines supercharged to 
deliver 750 h.p. each at ;,ooo feet and Hamilton Standard constant 
speed propellers, the S-42A had a stated top speed of I90 m.p.h. at 
7,000 feet with 40,000 pounds gross weight, cruising speed at I2,ooo 
feet on 70 per cent of power of I70 m.p.h., with range of I,200 miles 
carrying crew of five, 32 passengers and full cargo. When equipped 
for transocean mail service with a cargo load of I ,ooo pounds the 
S-42A could fly non-stop 3,000 miles cruising at I2,000 feet. The 
new wing loading of 29.9 and increased power loading of I3·33 pounds 
per BHP contributed to exceptionally smooth flying for the occupants 
in rough air. Special soundproofing of rubberized, sterilized, vermin­
proof animal hair reduced the decibel rating to 70 in the passenger 
compartment, permitting normal conversation. The first S-43 amphi­
bian was produced for the Inter-Island Airways of Hawaii. It was 
powered with two Pratt & Whitney Hornet engines with Hamilton 
Standard propellers. It had accommodations for IS passengers, crew 
of three and a baggage and cargo capacity of I,oso pounds, with a 
range of 603 miles under those load conditions. Its gross weight was 
19,000 pounds, useful load 6,430 pounds as an amphibian or 7,530 
pounds as a seaplane. The hull was so feet two inches long, the wing 
span 86 feet. It had a stated top speed of 194 m.p.h., cruising at 
I6g m.p.h. 

The Stearman Aircraft Company, Wichita, Kan., a subsidiary of 
the Boeing Airplane Company, was designing and constructing train­
ing planes for the air forces at the beginning of I936. The Army Air 
Corps and Navy Bureau of Aeronautics ordered 46 planes in I935, 
the Army order being for 26 primary trainers known as Model 75 
and the Navy contract for 20 Model 73 trainers. The models were 
identical except for finish and minor installations. The Navy trainer 
with 220 h.p. Wright Whirlwind engine had a stated high speed of 
125 m.p.h. with service ceiling of 14,000 feet. The Army trainer was 
equipped with the 225 h.p. Whirlwind and its performance was 
secret. Both models were of metal, wood and fabric construction, 
fuselage of welded steel tube frame, fabric covered, wings of lamin­
ated spruce spars, spruce ribs and aluminum alloy channel drag struts, 
all fabric covered. Full cantilever landing gear, oleo-equipped was 
used. An expeditionary or advanced trainer was developed from the 
above models and offered by the Stearman company in both the domes­
tic and export markets. It was suitable for use for training purposes 
or as a scout, observation or light bombing biplane. It was designed 
for any of these four engines, Wright Whirlwind 320 or 420 h.p., 
Pratt & Whitney Wasp Junior supercharged 400 h.p. or 420 h.p. 
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P rovision was rnade for installation of two 30-cal. wing-type machine 
(Tuns, one fl exible machine gun and one bomb rack, with camera equip­
ment in the rear cockpit. That plane had a wing span of 32 feet two 
inches, height nine feet four inches, length 25 feet , we.ight empty 
2,104 pounds and gross weight 3,310 pounds. ·with a 420 h.p. engine 
it had a stated top speed of 164 miles an hour, service ceiling of 21,000 
feet and range of 2.65 hours. Model 73 or 75 could be equipped with 
single or twin floats and Model 76 with twin floats. The engine instal­
lation and mount could be removed as a unit. The Stearman Company 
was completing an order of primary training machines for the Philip­
pine Constabular <-' '1d an order fo r 10 advanced trainers for the Ar­
gentine Govenun~nt. 

.. STEARMAN MODEL 8r 

A two-place, long distance basic training plane convertible for air mail or military 
service, powered by a Wasp Junior. 

Stinson Aircraft Corporation, Wayne, Mich., a division of the 
Aviation Manufacturing Corporation, produced three different types 
of airplanes, the tri-motored Model A, the Reliant, represented by 
Models SR6-A and SR6-B, and the PT. The Model A, first produced 
in 1933, was an eight-passenger transport low-wing monoplane with 
the third engine in the nose of the ship. It was also produced as an 
executive or private air yacht such as the model purchased by R. J. 
Reynolds, Jr., of Winston-Salem N.C. Model A was equipped with 
three Lycoming R-680-5 aircooled engines, each with Lycoming­
Smith controllable pitch. propeller. Its wing area was sao square 
feet, gross weight 10,100 pounds, payload capacity I,86o pounds, 
stated high speed 180 m.p.h., cruising at 163, service ceiling I7,ooo 
feet and cruising radius sao miles. Automatic retracting landing gear, 
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flaps and latest navigational equipment were standard. The wing 
measured 6o feet between tips, the cabin was 36 feet ro inches long 
and the height 12 feet nine inches. _At the beginning of 1936 Stinson 
Model A transports were in service on A merican Airlines, Central 
Airlines and Delta A ir Lines. The Reliant models were Stinson's 
" transport planes for private owners." They were high-wing mono­
planes with a span of 41 feet, length 26 feet 10 inches, wing area 230 
feet and places for four passengers including pilot. The SR6-A was 
equipped with the 245 h .p. Lycoming R-680-4 engine, Lycoming­
Smith controllable pitch propeller, with a gross weight of 3,325 
pounds, a payload capacity _of 745 pounds, stated high speed of 138 
m.p.h., cruising at 129 and range of 375 miles . The SR6-B had the 
260 h.p. Lycoming R-680-5 engine with Lycoming-Smith control-

A NATIONAL AIRLINES STINSON 
One of the transports in regular service, powered by three L ycoming engines with 

Smith controllable pitch propellers. 

!able propeller, a gross weight of 3,550 pounds, payload capacity of 
842 pounds, stated high speed of 142 m.p.h., cruising at 133 m.p.h. 
and range of 500 miles. Safety glass, controls built into the instru­
ment panel thus giving more leg room for the pilot, and a total over­
head operating cost of about nine cents a mile were important features 
of the Reliant models. Stinson's PT pursuit trainer was designed to 
meet the training requirements of modern air forces and the first 
line needs of air forces under certain conditions. It could be used as 
a secondary trainer when equipped with retractable landing gear and 
controllable propeller or as a primary trainer with fixed gear and 
propeller. The PT was eguipped with the 26o h.p. Lycoming R-680-5 
engine, had a wing area of 223 square feet, gross weight of 2,740 
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pounds, useful load 780 pounds, a stated high speed of 16o m.p.h. and 
landing speed of 49 m.p.h. Earl.: in 1936 Stinson announced its new 

fodel B, a two-engine, low-wing six-place transport powered by two 
260 h.p. L ycoming R-680-5 engines. It had a wing span of 52 feet six 
inches, length 31 feet eight inches, height ro feet six inches and an 
estimated cruising speed of r6o m.p.h. 

Taylor Aircraft Company, Bradford, Pa., was producing three 
models, two-place light monoplanes with convertible cabins, the Cub 
E-2, the Cub F-2 and Cub H-2, pO\ ·ered with Continental A -40-2, 
Aeromarine AR3-40 and Szekely motors respectively. The Cub E-2 
with its 37 h.p. Continental engine had a wing span of 35 feet three 
inches, gross weight 932 pounds, payload 170 pounds, a rated high 

CLOSE-UP OF MARThTE CORPS VOUGHT 

One of the Wasp-powered Corsairs used by the "Ace of Spades" squadron, U. S. 
Marine Corps. 

speed of 85 m.p.h. , cruising 70 and stalling 38 m.p.h. The Cub F-2 
with Aeromarine 40 h.p. motor had the same dimensions as the E-2, a 
gross weight' of 950 pounds, payload 175 pounds, high speed 92, cruis­
ing 85 and stalling 38 m.p.h. The cruising radius of the two models 
was about 200 miles. Their construction was the same, with high wing, 
tubular-braced and further supported above the fuselage by a steel 
tubular cabane. The wing was of solid spruce spars and aluminum 
alloy ribs, fabric covered, the fuselage of welded steel tubes fabric 
covered. The one cockpit seated two in tandem, and had dual controls 
with the front set removable. The H-2 with its 40 h.p. Szekely engine 
had a cruising range of 225 miles. 

Chance Vought Aircraft, East Hartford, Conn., a division of 
United Aircraft Manufacturing Corporation, reported at the begin-
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ning of 1936 that it had produced more than r ,ooo planes of the Cor­
sair type, a majority delivered to the U. S. Navy and others to Argen­
tina, Brazil, Cuba, China, Great Britain, Japan, lVIexico, Peru, San 
Domingo and Siam. Vought produced two distinct types for the U.S. 
Navy in 1935 one the 03U-6 being a further development of the 
·basic Corsair type of two-seater observation biplane. The 03U-6 with 
Pratt & Whitney Wasp engine was equipped, for the first time in a 
service type plane, with the new adjustable cowl flaps developed by 
United Aircraft's technical staff and designed to develop increased 
speed and use full power in climbing without overheating the engine. 
Deliveries of the 03U-6 were assigned to the U. S. Marine Corps, 
and were convertible as carrier-deck, land planes or seaplanes. Repre­
senting a distinct departure from conventional Corsair design was the 
second production model of the year, the SBU-r, a two-seat scout­
bomber for carrier-deck operations, all metal structure with fabric 
covering and equipped with flaps on the lower wings. The power plant 
of the SBU-r was a 700 h.p. Pratt & \iVhitney geared Twin Wasp 
Junior, with the new flapped N. A. C. A. cowl and a two-blade Ham­
ilton Standard controllable pitch propeller. Two new types were under 
experimental development for the Navy at the beginning of 1936. 
Chance Vought also continued to produce the V -80, V -90 and V- roo 
Corsair series. The V-80 single-seat and V-90 two-seat were con­
vertible as land or seaplanes and could be powered with any one of 
several engines. They were adaptable to relatively small air forces. 
the two models together possessing a high degree of tactical flexibility 
at moderate cost. The Corsair Junior was designed to fill the require­
ments for a light military plane as well as all primary and advanced 
traini.ng operations ; and was similar in design to the basic Corsair 
type, simplified by low initial cost and maintenance. 

Waco Aircraft Company, Troy, 0., at the beginning of 1936 re­
ported Waco planes flying in military or commercial service in 28 
countries abroad, that export trade representing 25 per cent of the 
company's total annual production. Sales for 1935 had represented 
the greatest number of planes since 1930 and the greatest dollar 
volume since 1929, the business being about equally divided between 
sportsman pilot, industrial and commercial firms in other lines using 
aircraft for executive, sales and advertising travel. In line with its 
general design policy Waco introduced the new four-place cabin 
kn~wn as the custom series, a biplane with larger interior than pre­
cedmg models, an increase in upper wing area and a decrease in lower 
wing area. New control features included flaps and a tab on the left 
aileron to permit correcting for wing heaviness in flight. Streamlined 
fairing included all interplane struts. The Waco Custom Cabin model 
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with Jacobs 225 b.p. or \ iVright \ lhirlwind 240 h.p. had stated cruis­
ing speeds of 140 and 148 m.p .h. respectively, 160 and r68 top speed, 
wing span of 35 feet, length 250 feet, gross weight 3,100 pounds, 
with Jacobs, useful load 1,181 pounds and range of sao miles. More 
rounded fuselages , wider front seats and roomier cockpits featured 
the Waco F-3 series, newly designated the F-5 and offered with 
J acobs, Continental or vVright hirlwind. Model D was also produced 
in 1935, with vVright Whirlwind nine and seven cylinders and with 
the P ratt & ~l hitney \ iV asp Junior. The earlier series cabin was sold 
at a substantial reduction in price in its modified form '~ ith a selection 
of ontinental , Jacobs or "ri crht engines. 

V\Taldo D. v aterman, L os ngeles, Calif. , early in 1935 received 

A WACO CUSTOM SERIES CABIN PLANE 
It may be powered with a Continental, Jacobs or Wright Whirlwind engine. 

a contract from the Bureau of Air Commerce to construct a tailless 
airplane in accordance with his clesi crns submitted some months pre-. 1 b 
VIOUS y . 

Engine Manufacturers 

Aeronautical Corporation of America, Cincitmati, 0., was pro­
ducing its improved engine under the name of E-njC, with A.T.C. 
No. 71, 36 h.p., sii11ilar to the E-n3B except for a new type plain 
bearing used on the crankpins. The bearings were made in a shell that 
they might be replaced. They had a cadmium, silver and copper lin­
ing with a thick steel backing. 

Allison Engineering Company, Indianapolis, Ind., a division of 
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AERONCA AND LAMBERT ENGINES 

Aeronca Eu3-C, 36 horsepower (left) ; Lambert R-266, go horsepower (right). 

General Motors Corporation, continued development work on a series 
of liquid-cooled 12-cylinder V-type engines. 

Jacobs Aircraft Engine Company, Pottstown, Pa., produced its 
new model L-4, seven-cylinder, aircooled radial motor, rated at 225 

h.p. at 2,000 r.p.m. at sea level, with a compression ratio of 5-375 to I , 
using ordinary aviation grade gasoline of 73 octane rating. The L-4 
was developed for both commercial four-place cabin and military 
training, planes, and was standard on Waco cabin and F-3 models, the 
225 Beechcraft and Kellett autogiro. It was to be used on several 
new models to be introduced during the year. The standard model 
Jacobs L-4 motor introduced the use of battery ignition for the first 
time as standard equipment on a modern radial engine, using two 
Bosch distributors with coils and a Bosch LE-7o/I2-1700 generator. 
It provided quick starting, smooth idling and acceleration and effected 
a substantial saving in weight in planes carrying radio and other 
electrical accessories. Other features of the L-4 were magnesium 
alloy nose case and accessory case, saving weight, forged aluminum 
pistons, sodium-filled stems in Thompson exhaust valves and com­
plete and closely spaced finning of the cast aluminum cylinder heads. 
It was equipped for installation of direct electric or compressed air 
starter, Breeze harness or Jacobs individual wire radio shielding, and 
installation of all types of propellers including the Hamilton Standard 
hydro-controllable pitch. The L-4's dry weight was 420 pounds with 
complete equipment including generator, giving the unusually low 
ratio in that power class of 1.87 pounds per h.p. The engine was also 
offered with dual Scintilla magneto ignition, designated model L-4M, 
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J ACOBS E GINES 
Jacobs L-5 , 285 horsepower (left); J acobs L-4, 225 horsepower (right). 

weighing 435 to 440 pow1ds. The Jacobs company also continued 
to offer its model L A-r, a 170 h.p. seven-cylinder radial aircooled 
engine. 

Kinner A irplane & i\ilotor Co~poration , Ltd., Glendale, Calif. , 
a t the beginning of 1936 '\as de,eloping its new series 2 R-5 radial 
to give r6o h.p. at r ,85o r.p.m. at a'' eight of 315 pounds. Kinner had 
completed supercharging its model C-7, normally 300 h.p., to develop 
350 h.p. at r,8do r.p.m. at 5,000 feet, 420 h.p. at 2,200 r.p.m. at 5,000 
feet and 460 h.p. at 2,400 r.p.m. at 5,000 feet. The supercharger was 
of General Electric centrifugal blower type with diffuser plate, driven 
by a train gear equalized for tooth load and balanced to eliminate 
radial load on impeller bearings, with springs to relieve stress on gear 
train. A ux iliary drives were provided for tvvo magnetos, electric 
starter, electric generator, fuel pump, vacuum -pump, two gun syn­
chronizers and tachometer. Accessories were not run through the 
supercharger chamber but were driven from an e..'<:tension of the crank­
shaft. Among other Kinner products were the B-5, five cylinders, 
weighing 295 pounds dry with rated 125 h.p. at 1,925 r.p.m., had 
special bronze valve seats shrunk and rolled into place, with two 
Scintilla magnetos as standard accessories. The new rear exhaust 
type cylinder head had much closer and longer fins than those formerly 
used, and increased angle between valves. Battery ignition could be 
used on the B-5. The C-7, seven cylinders with rated 300 h.p. at 
r ,8oo r.p.m. , providing for battery ignition if desired, was designed to 
meet the demand for an all-purpose motor in that power class. It was 
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KINNER ENGINES 
Kinner SC-7, 370 horsepower (upper left); Kinner C-7, 300 horsepower (upper 
right); Kinner R-5, r6o horsepower (lower left); Kinner R-5, Series 2 , r6o 

horsepower (lower right). 

suitable for military planes or four- to six-place transports for any 
use. The C-5, five cylinders, had a rated 210 h.p. at 1,900 r.p.m., 
weighed 420 pounds, or two pounds per horsepower, and also pro­
vided for battery .ignition. The K-5, five cylinders, had an improved 
type of front exhaust cylinder head designed so that nose or front type 
collector ring could be used if desired. It also had improved exhaust 
valves and completely enclosed push rods and valve mechanism. It had 
a rated roo h.p. at 1,810 r.p.m., weighing 275 pounds. The R-5, five 
cylinders, was also equipped with rear exhaust cylinder head, provided 
for battery ignition and had a rated 160 h.p. at 1,975 r.p.m. A new 
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KINl\TER E GINES 

Kinner K-5, 100 hor epower (left) ; Ktnner B-5, I-5 horsepower (ri<>ht) . 

Kinner engine was the C-7, a seven-cylinder radial aircooled motor 
developing 370 h.p. at 1,900 r.p.m. a t 5,000 feet altitude. It weighed 
650 pounds. 

Lambert Engine & Machine Company, Moline, Ill., was producing 
the Lambert R-266-A radial aircooled engine rated at 90 h.p. at 
2,375 r.p.m., and the Velie M-s, 65 h.p. at 2,ooo r.p.m. The R-266 
was said to consume only five gallons of gasoline an hour. 

Lawrance Engineering & Research Corporation, Linden, N. J., 
continued its experimental development work on aircraft motors. 

Lycoming Ivianufacturing Company, iVilliamsport, Pa., a division 
of the Cord Corporation, continued production of the R-680 series 
of its radial, aircooled engines. \The company obtained approval from 
the Department of Commerce on a rating of 225 h.p. at 2,100 r.p.m. 
on the model R-680-4 engine with a 5·5 compression ratio using 58 
octane fuel. Lycoming also received Department of Commerce ap­
proval to operate all engines at 2,300 r.p.m. for use with controllable 
pitch propellers. The Lycoming line of engines at the beginning of 
1936 covered a complete range from 200 to 260 h.p. , from 2,000 r.p.m. 
to 2,300 r.p.m., the last being the R-680-5. Fuel pump drive, vacuum 
pump drive, generator drive, dual tachometer drive adapter, gun syn­
chronizer drive and radio shielding were optional equipment and could 
be applied to any Lycoming engine model. Lycoming engines were 
used in numerous private aircraft, aerial service equipment and on air 
lines. 

Pratt & \iVhitney Aircraft, East H artford, Conn., a division of 
United Aircraft Manufacturing Corporation, in 1935 celebrated its 
tenth birthday with the announcement that it had produced more than 
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t YCOMING ENGINES 

Lycoming R-680-4, 225 horsepower; R-68o-6, 24.5 horsepower; R-68o-2 , 240 
horsepower; R-68o-s, 26o horsepower: Front view (left) ; Three-quarters front 

view (right) . 

g,ooo aircraft engines of the Wasp and Hornet types now used 
throughout the world. Two basic aircooled types were in production 
at the beginning of 1936, the single-row radials and the double-row 
radials originally developed for the air forces of the United States. 
They included the Twin Wasp Junior and Twin Wasp models. Both 
the single-rciw and double-row models with both direct drive and gear­
ed types available covered a wide power range for military and com­
mercial aircraft. All the new engines except the Wasp Junior were 
equipped with full automatic valve gear lubrication and could be equip­
ped with the new Pratt & Whitney automatic mixture and power 
control. That feature, combined with the Hamilton Standard constant 
speed propeller, was directed toward acc,~rate control of cruising 
power and fuel consumption with maximun~ cruising performance at 
any selected altitude. In 1935 Pratt & Whitney adopted a new policy 
of indicating engine power by "cruising rating" rather than by the 
power available for limited periods, based on the fact that air line 
schedules are determined by cruising performance rather than maxi­
mum power. At the same time Pratt & Whitney engines were de­
veloped to meet the demand for high propeller thrust caused by the 
practice of high wing loading in airplane design. The Wasp Junior, 
Wasp and Hornet engines were nine-cylinder, aircooled and fixed 
radial types built up of cast aluminum head with integral valve mech­
anism housing, screwed and shrunk on a forged steel barrel having 
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PRATT & WHIT EY ENGINES 
Pratt & Whitney Series B Twin Wasp, geared, Sso horsepower (upper left) ; 
Series B Twin Wasp Junior, geared, 750 horsepower (upper _right); Hornet D, 
geared, 6so-7oo horsepower (lower left) ; Hornet D, direct dnve, 625-700 horse-

power (lower right). 

integral fins. Series Hr \ t\Tasp and E Hornet had an increased number 
of deeper fins for greater cooling and with individually removable 
baffles for uniform air distribution under severe flight conditions, oil­
tight rocker box covers, exhaust ports with stainless steel liners and 
steel exhaust. The vVasp Hr and E Hornets had split-in type pistons 
with 31 splines. The geared drive types bad roller bearings sup­
porting front end of the shaft in the anchor plate. The H Wasps 
and E Hornets had exceptionally strong exhaust valves, sodium-cooled 
and faced with stellite for longer life and a minimum of maintenance. 
All accessories were grouped in the rear. Supercharger models were 
of the built-in centrifugal types. The ignition included two Scintilla 



AIRCRAFT YEAR BOOK 

PRATT & WHITNEY ENGINES 

Pratt & Whitney E Hornet, direct drive, 525-700 horsepower (upper left) ; E 
Hornet, geared 750 horsepower, (upper right); H Wasp geared, 550 horsepower 

(lower left) ; H Wasp, direct drive, 550 horsepower (lower right). 

magnetos each firing spark plugs on all nine cyljnders independently, 
with radio shielding as standard equipment. The propeller reduction 
gearing was of the planetary type, with ratios of 3 :2 and 4 :3. The 
Pratt & Whitney Twin Wasp Junior and Twin Wasp engines were of 
the 14-cylinder, two-row aircooled fixed radial type, with reduction 
gear available in ratios of 3:2 and 4:3. The Wasp Junior B had a 
rated horsepower of 400, the Wasp HI 550 h .p., Wasp HI (geared) 
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PRATT & WHITNEY ENGINES 

Pratt & Whitney B Wa p Junior, 400 horsepower (left) ; D Wasp, 420-550 horse­
power (right). 

550 h.p., \i asp Dr 420-550 h.p., Hornet E 525-700 h.p. , Hornet E 
(geared) 750 h.p., Hornet Dr 625-700 h.p., Hornet Dr (geared) 
650-700 h.p., Twin Wasp Junior B (geared) 750 h.p. and the Twin 
Wasp B (geared) 850 h.p. 

Ranger Engineering Corporation, Farmingdale, Long Island, N . 
Y., a division of the Fairchild Aviation Corporation, brought out the 
six-cylinder Ranger 6-39o-B, and delivered 15 of that model for in­
stallation in the Fairchild 24. Development was continued on higher 
powered models, particularly the V-770-SG of 420 h.p. The 6-390-B 
was a refinement of the 6-390 developed in 1931. It had a rating of 
145 h.p. at 2,250 r.p.m. All Ranger models were in-line, inverted, 
aircooled with automatic lubrication. They were distinguished by 
provision for driving all accessories f rom the front end of the engine 
rather than from the rear. At the beginning of r936 Ranger was 
starting a quantity production program, with an increase of staff 
and plant facilities. Other Ranger models included V-770 direct drive, 
rated 290 h.p.; V-770-G geared drive, rated 320 h.p.; V-770-S super­
charged, rated 350 h.p.; and the V -770-SG geared supercharged, rated 
at 420 h.p. with considerably increased horsepower for military use. 
All V models were inverted 6o degree type with 12 cylinders. 

The Warner Aircraft Corporation, Detroit, Mich., made improve­
ments in its line of Scarab motors. The seven-cylinder aircooled 
radial Scarab had a rated 125 h.p. at 2,050 r.p.m. The Scarab Junior 
was a five-cylinder radial rated 90 h.p. at 2,025 r.p.m. The Super­
Scarab was a seven-cylinder radial with rated r45 h.p. at 2,050 
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RANGER ENGINES 

Model 6-390, 145 horsepower (upper left); Model V-77o-SG, 420 horsepower 
(upper right); Model V-77o-S, 350 horsepower (center); Model V-770, 300 horse­

power (lower left) ; Model V -770-G, 325 horsepower (lower right). 

r.p.m. Warner also manufactured parts for the commercial airplane 
market. 

Wright Aeronautical Corporation, Paterson, N. J., the aircraft 
engine division of the Curtiss-Wright Corporation, produced five dis­
tinct series of aircraft engines. They were the Whirlwind series of 
five, seven and nine cylinders; the Wright Cyclone F and F-50 series, 
the Wright Cyclone G series, high-powered nine-cylinder engines; and 
the 14-cylinder Wright double-row Whirlwind series. All four series 
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WRIGHT ENGINES 

Front view of Wright Whirlwind R-975-E, 330-365-420-450 horsepower (upper 
left); Whirlwind R-760-E, 235-250-285-3 20 horsepower (upper right); Curtiss 
Geared Conqueror GV-1570, 705 horsepower, (center); Double-row Whirlwind 

R-1510, 715 horsepower (lower left) ; Side view of R-1510, (lower right). 
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WRIGHT ENGINES 

Front view of Wrigh,t Cyclone R-1820 F-52, direct drive, 804 horsepower (upper 
left); Geared Cyclone R-1820 F-52, 804 horsepower (upper right); Cyclone R-r8zo 
F, direct drive, 770 horsepower (lower left); Cyclone R-1820 F, geared, 750 horse-

power (lower right). 

were of the radial, aircooled type. In addition the corporation pro­
duced the Curtiss Conqueror -series of engines including the Con­
queror 12-cylinder, V -type, liquid-cooled with either Pres tone or 
water. The •Whirlwind series, which had been under development for 
16 years, was produced in these models: five-cylinder 175 h.p. \iVhirl­
wind, seven-cylinder 235 h.p., 250 h.p., 285 h.p. and 320 h.p. ; and the 
nine-cylinder Whirlwinds of 330 h.p., 365 h.p. and 440 h .p. The 
Whirlwind engines were refined to marked extent during 1935. New 
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MENASCO ENGINES 

Menasco B6S Buccaneer, r6o horsepower (left); B4 Pirate, 95 horsepower (right) . 

features included the incorporation on the crank-shaft of the Wright 
dynamic damper, full pressure baffling, mechanism for operation of a 
hydro-controllable electric propeller, automatic valve rrear lubrication 

• • 0 

and new cylinder barrels penmttmg regrinding twice. The series F 
Cyclone was refined and developed to produce high power outputs at 
high altitudes without increase m performance at sea level. The new 
C) clones, designated as F -so series engines, demonstrated many new 
features of design and construction, including the dynamic damper 
which promoted smooth operation, a new type of cylinder head with 
more closely spaced ·fins , controlled pressure lubrication of the valve 
gear and improvements in the supercharger section to augment high 
altitude performance. The series F-50 Cyclone was produced in three 
direct drive models and their r6: I I geared . counterparts. These were 
the Cyclone R-r8zo-F52 rated at 775 h.p. at 5,8oo feet ·with take-off 
rating of 820 h.p.; the Cyclone R-r82o-F53, rated at 750 h.p. at rr ,ooo 
feet; and the Cyclone R-r82o-F54 rated at 700 h.p. at r6,zoo feet . 
The Cyclone G series was a late development, incorporating new cy­
linder construction and other improvements to increase its horsepower. 
The R-r82o-G Cyclone was rated at 950 h .p. for take-off and8r5 h.p. 
at I3,500 feet. The double-row Whirlwind, designed for military pur­
poses, was developed into higher horsepower classes. It was of the 
two-row staggered radial type, 14 cylinders, with an overall diameter 
of 45 inches and rated 775 h.p. at ro,ooo feet and83o h.p. for take-off. 
The Curtiss Conqueror 'vas offered as a geared engine rated at 625 
h.p. and675 h.p. Engines of that type were ordered by the Army Air 
Corps for installation in high-speed combat planes. The factory of the 
vVright Aeronautical Corporation at Paterson, N.J., comprised more 
than 6so,ooo square feet of floor space, including the foundry where 
all castinrrs for the engines were constructed, being the only foundry 
in the wo~ld devoted exclusively to the manufacture of aluminum alloy 
castings for aircraft engines. · 



AJRCHAFT YEAR BOOK 

Manufacturers of Accessories 

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

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

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

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

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

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

Bendix Products Corporation, South Bend, Ind., produced the 
dual brake wheels which became standard equipment on the Douglas 
transport planes, and made a number of detail improvements in other 
types manufactured by .Bendix. At the beginning of 1936 it had 
available a full line of hydraulic brakes for all wheels produced by 
the company, together with master cylinders and parking locks. The 
new pilot seat designed in 1934 was placed in production in 1935, 
conforming to the latest Army and Navy standards requiring difficult 
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strength tests. The seat, weighing less than seven pounds and con­
structed of electric spot welded high grade alw11inum alloy sheet, 
placed it among the unique developments of the year. Bendix oleo 
pneumatic struts were continued in production for a number of 
commercial and military planes, particularly the heavier transport 
class. The design of the struts was individual to each airplane model, 
thus there were many variations, including the use of internal sub­
merged splines. O ne of the most important de,elopments was the 
increasing use of magnesium for wheels on land planes, although it 
had not reached a practical state of development to warrant use on 
amphibians. The dual brake wheels were produced in magnesium 
for a number of transports but aluminum was still used for wheels 
equipping planes in tropical or seacoast service. 

Berry Brothers, Inc. , Detr oit i\IIich. , in 1935 conducted consider­
able development work in the perfection of dopes to eliminate blush-

FRONT VIEW OF BEECHCRAFT BqL 

It is powered with a Jacobs engine. 

ing, and it was found possible to produce dopes with far greater blush 
resistance and longer life than was believed possible a few years ago, 
yet at no increase in cost. In the pigmented dope line various pig­
ments were perfected, enabling Berry Brothers to produce colored 
dopes that would retain color and lustre without fading or chalking. 
A new zinc chromate primer for all types of metal stu·faces was devel­
oped, filling the exposure and non-corrosion requirements of naval 
aircraft. New types of flexible synthetic aircraft lacquers were de­
veloped and were under severe service tests. Large quantities of air­
craft finishes were supplied to governments abroad. 

The B. G. Corporation, New York, produced a new line of spark 
plugs for the latest aviation engines. They were made of special 
materials and were so constructed that they would maintain proper 
temperatures under all conditions. They were also characterized by 
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cooling fins as an aid in maintaining even temperatures and to elim­
inate electrode burning. That served to materially lengthen the periods 
between removals for cleaning and adjustment of the electrodes. 

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

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

Champion Spark Plug Company, Toledo, 0., continued to produce 
its Aero M-3 mica aircraft spark plug, and introduced a new mica plug 
having an improved gap design and adjustment. It was known as the 
M-3-r, its improved gap being the four point type, providing a large 
area of sparking surface, longer life and longer period between spark 
plug checks. Champion Aero A and Aero 3A of the ceramic type 
and Aero RA and Aero 3RA, two shielded ceramic plugs, were also 
marketed. 

The Cleveland Pneumatic Tool Co., Cleveland, 0., developed the 
principle of its Aerol strut so that in landing the impact was taken 
by the strut on oil immediately upon reaching the ground, then in 
taxiing the impacts were taken on the air. The company developed 
a cantilever shock absorber for large planes, such as the Lockheed, 
Consolidated and Kreider-Reisner amphibian. The pneumatic type 
Aerol strut was used on the Lockheed Orion, and Kingsford-Smith's 
Lockheed was equipped with it on his transpacific flight. The com­
pany also developed a pneumatic B type riveter for dural rivets an 
eighth of an inch in size for airplane fabrication, and a pneumatic 
drill with right angle attachment of one-fourth inch for special use 
in construction. 

Curtiss Aeroplane & Motor Company, Buffalo, N. Y., a division 
of the Curtiss-Wright Corporation, during I935 delivered Curtiss 
electric controllable pitch propellers for airplanes operating in the 
United States, South America and China. The testing laboratory was 
constructed for service testing of various sizes of controllable pitch 
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propellers on actual engines. Development in the actuating controls of 
the propeller permitted automatic operation for constant engine speeds 
and constant manifold pressure. Or the pilot might manually adjust 
the pitch indicator to a desired setti11g, and the propeller would auto­
matically asswne the indicated pitch. The ur tiss electric control­
lable pitch propeller could be fea thered for improved flight on 
multi-engine airplanes in case one engine was out of operation. Nega­
tive pitch '~as also possible, lending assistance for maneuvering sea-

BREEZE RADIO IGNITION SHIELDING 

One of the valuable accessories in madern· airplanes. 

planes while on the water. Production was also continued on the 
Curtiss anti-drag ring. 

Eclipse Aviation Corporation, East Orange, N. J., a division of 
Bendix Aviation Corporation, was marketing the Eclipse auto­
matic variable pitch propeller hub in which the pitch angle of the 
blades was varied automatically, without external control, so as to 
fulfill the requirements of all flight conditions. The No. 20 A. E. size 
hub received an approval certificate, and the company was working 
on larger sizes of similar design. The Eclipse external energizer, an 
auxiliary portable cranking device for the Eclipse inertia type starters, 
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became standard airport equipment. The Eclipse vacuum instrument 
pump and Eclipse de-icer, the latter developed in cooperation with the 
.B. F. Goodrich Company, were being produced and sold in greater 
volume. The Eclipse portable gasoline engine as an auxiliary 
power supply for aircraft was developed. It was a two-cycle engine 
operated independently of the main power plant and therefore avail­
able for generating equipment of other power driven devices in an 
emergency. It also permitted driving certain accessories without at 
any time depending on the main plant. The company reported con­
siderable progress in development of alternating current equipment, 
with apparent saving in weight and simplicity of electrical power 
supply installations. Eclipse had foreign sales representatives 
in Europe, South America and Asia. The adoption of starting and 
generating units as standard equipment on small planes for sports­
men and private pilots, caused by the buyer"s demand for such aux­
iliaries, combined with orders from the Army, Navy and air transport 
lines, produced an increasing volume of business. 

Edo Aircraft Corporation, College Point, N.Y., during 1935 equip­
ped numerous large and small planes with all metal float gear in place 
of the standard wheel landing gear. More than I 30 different types of 
aircraft had been equipped with Edo floats in nine years, varying from 
small single-seat sport planes to 14-passenger transports with a gross 
weight of 14,000 pounds and from single-seat pursuit ships to large 
twin-engine bombers. The 1935 Edo installations included the 1:1artin 
YB-10 bomber, TWA Ford tri-motored transport, Bellanca Aircruiser 
and Senior Pacemaker, Beechcrafts, Waco D fighter and Fairchild 
C-8-C. Edo maintained in stock at the beginning of 1936 a total of 10 
different standard sizes of metal floats, while designs and jigs for 
floats to be installed on ships with gross weights of 8,ooo pounds or 
more were ready for quick fabrication. Improved float design from 
the shallow, wide, flat-bottomed type to the deep, narrow type incor­
porating the fluted V bottom of 30 degrees was announced by Edo. 
The new design permitted smoother operation on rough water, less 
parasitic resistance, higher water and air speeds and improved stream­
lining. Edo also designed and produced a dolly for handling twin float 
seaplanes, adjustable for different sizes of ships appearing at the 
same marine air terminal, thus making it possible to use the same dolly 
on a variety of ships. The dolly could be removed from the seaplane 
while in the hangar. Edo Aircraft cooperated in the campaign of the 
Aeronautical Chamber of Commerce of America to develop marine air 
terminals in all waterfront communities. 

The Egyptian Lacquer Manufacturing Company, New York, con­
tinued to supply the aircraft industry with its line of clear and pig-

--------
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mentecl elopes, solvents, thinners, lacquer enamels, undercoats and 
other fini shes for fabric, metal and '·oocl parts, including special 
g rades made to Government and other specifications. Tew develop­
ments included refinements in technica l points such as covering, ease 
of working qualities, durability and flexibility. 

The Fairchild _\erial Camera Corporation Woodside, Long Island, 
N . Y ., a division o f the Fairchild _ viation Corporation, expanded its 
organi zati on and plant equipment during 1935, and added several navi­
gating devices to its large line of instruments, including refinement 
and production of military and commercial cameras for aU purposes. 
Its new navigating instruments included the Hagner position finder , 

BELLANCA CARGO AIRCRUISER 

Cyclone-powered freighter used in Canada . 

for marine as well as aeronautical use, the l\ axson navigation com­
puter and the commercial models of the Kruesi radio compass, several 
hundred of which were delivered to the Army Air Corps in 1935· 
Fairchild developed the world 's largest aerial camera, the Fairchild 
Tandem 10-Lens, for the specific purpose of minimizing the control 
work required in the course of the Rio Grande Survey in New Mex­
ico for the Soil Conservation Ser,vice of the Department of Agricul­
ture. The 10-lens camera consisted of two Fairchild T-3A five-lens 
cameras coordinated on a special high precision mount of aluminum 
alloy, highly machined and carefully heat-treated to assure accuracy. 
Simultaneous operation of the 10 electric-controlled shutters, so essen­
tial to the success of each shot, was achieved by means of a master 
electrical control operated manually by the photographer. One of the 
cameras was set at a 45-degree angle to the other so that the ro photo­
graphs overlapped to form an octagonal composite measuring 32 by 
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32 inches. The tandem camera used ro rolls of film, 1,200 feet, suffi­
cient for 2,000 indi_vidual exposures or 2.00 composite photographs 
of ro exposures each. The camera was capable of photographing an 
area of 760 square miles at one operation of the shutters from an alti­
tude of 30,000 feet above sea level. At the beginning of 1936 the 
corporation was completing a giant nine-lens aerial camera for the 
U. S. Coast & Geodetic Survey. It was to be the world's largest com­
posite camera. It was a single unit, exposure being made on one large 
film instead of on ro separate films as was the case with the assembled 
two five-lens cameras. It was to have a focal length of eight inches, 
standing 38 inches high, with a maximum diameter of 38 inches and 
weight of 30S pounds when loaded with 200 feet of film. Fairchild 
also developed a self-contained vacuum back for holding aerial film 
absolutely flat in a camera, and further improved its Cyclops aerial 
camera. Fairchild cameras were used in 30 countries. 

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

General Tire & Rubber Company, Akron, 0., carried a full line of 
its patented General Streamline Airplane tires, designed to reduce 
parasitic drag and increase stability and the shock-absorbing qualities 
of the landing gear. The tire was produced in sizes of from eight to 
18 inches for tail wheels and from 21 to so inches for landing wheels. 
The company used a Lockheed Vega plane in charge of its sales 
manager, Ray Brown, flying on numerous sales campaigns in 193S· 

The R F. Goodrich Company, Akron, 0., developed new rubber 
products for aviation use, continued refinements in its aircraft tires, 
and at the beginning of 1936 was manufacturing so different things 
for the aeronautical industry. Working with transport line technicians 
Goodrich engineers improved the Goodrich de-icers, particularly in 
the method of fastening them to aircraft surfaces where ice forms 
during flight. Blind riveting, made possible by a special tool for in­
serting the rivets, took the place o'f the former cement process. The 
de-icers were more completely streamlined and the process of manu­
facturing generally improved in anticipation of numerous installations 
to be made on air liners during 1936. Abrasion shoes of rubber, 
known to actually outwear steel, were made available for stabilizers 
and other parts of aircraft to resist the action of wind, rain, sleet, sand, 
pebbles and cinders which otherwise would wear down duralumin and 
other structural materials used in plane construction. Goodrich also 
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de' eloped new testing equ.ipment for proving durability and shock 
absorbing characteristics of airplane tires. Other accessories included 
radiator hose, gasoline hose, refueling hose, Prestone-resisting hose, 
air speed indicator tubing, venti lator hose, pontoon man hole covers, 
spark plug safety nipples, rubber grommets, handle grips, shock ab­
sorber cord, airplane matting, push rod retainer rings, rubber cements 
fo r aircraft uses, acidseal ,paint, sheet rubber, sponge rubber, channel 
rubber and sealing strips, motor mounts and tires. 

Goodyear Tire & Rubber Company, Akron, 0., continued its de­
velopment of airplane tires, tube wheels, brakes and brake controls 

THE CURTISS-WRIGHT COUPE IN FLIGHT 

This Lambert-powered light plane for private owners was developed for the Bureau 
of Air Commerce. 

to meet the constantly changing requirements of the industry. \iVith 
the tendency toward retractable landing gears, Goodyear airwheels for 
large contact area with extra low pressures were generally acceptable 
because they caused no more drag than other types. New tire sizes 
with corresponding wheels and brakes were developed. The Goodyear 
hydraulic disc type brakes were made available for other types of 
wheels and tires. A new pneumatic disc type brake was developed for 
large transports or military ships, permitting the machines to be pedal­
controlled as easily as smaller planes. New metering valves were de­
veloped to meter the air in such a manner as to give the pilot the same 

. feel from the brake pedal action where air brakes are used, as he 
would have if they were hydraulically controlled. 
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Gulf Refining Company, Inc., Pittsburgh, Pa., developed a grow­
ing market for its aviation gasoline and lubricants, and through its 
aviation department carried on a number of important projects in co­
operation with various branches of the aviation industry. 

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

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

International Flare-Signal Company, Tippecanoe City, 0., con­
tinued to market its complete line of parachute flares, each type ap­
proved by the Department of Commerce. 

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

Kollsman Instrument Company, Inc., Brooklyn, N. Y., continued 
to expand its plant facilities and personnel to keep pace with the 
growth of its Government, commercial and foreign business. Many 
improvements were made in the company's instruments, notably the 
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inclusion of f ull range temperature compensation in the Kollsman 
sensitive altimeter, and alti tude and temperature compensation in its 
ne>v low-lag vertical speed indicator, both of which were adopted as 
standard A ir Corps equipment, as wa a new magnetic compass pro­
duced by the company. Development ·work was continued on the 
K llsman system of lighting instruments fo r night flying. Tew pro­
ducts included an accelerometer, a centrifugal tachometer of new de-
ign, an electrically heated Pitot static tube, an optical speed and drift 

indicator and a sensitive fuel level ;auge having two pointers for 
g reate r sensitivity . I e\v inst ruments were to be announced early in 
I936. 

Leece- Teville Company, Cle\ eland, 0., supplied the industry with 

STREAMLINING IN THE AIR 

A Lockheed Electra roA transport with two Pratt & Whitney Wasp Junior engines 
coming head on at 30 miles a minute speed over southern California. 

three sizes of 12-volt, voltage-regulated engine-driven generators 
and three sizes of two-voltage generators to supply a high voltage for 
aircraft radio, at the same time making available the normal voltage 
types. 

Lycoming Manufacturing Company, Williamsport, Pa., a division 
of the Aviation Manufacturing Corporation, was the sole licensee for 
the manufacture and sale of the Lycoming-Smith controllable propel­
ler, designed to permit aircraft engines to develop rated power for all 
flight conditions, at most efficient blade angles and for readjustment to 
particular power and atmospheric conditions at any altitude. The Ly­
coming-Smith propeller was produced in ten models, five 2-blades and 
five 3-blades,· in diameter sizes ranging from eight feet six inches to 13 
feet, covering a complete range of direct and geared engine sizes from 
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200 to 8oo h.p. The change in blade angle was accomplished mechan­
ically from engine power. The blades were turned about their longi­
tudinal axis through a series of gears operated by the rotation of the 
propeller shaft. To change the blade angle the propeller gears were 
engaged or disengaged by means of a manual control or by an elec­
trical solenoid control. A blade pitch indicator, showing constantly 
the exact blade angle at which the propeller is operating, was avail­
able as special equipment with the electric solenoid control. 

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

The Merrimac Chemical Company, Boston, Mass., in 1935. sup­
plied the aircraft industry and the Government with its line of acetate 
fire resistant finishes, dopes, thinners, lacquers, surfacers, primers and 
synthetics. 

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

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

Parker Appliance Company, Cleveland, 0., produced its special 
Parker aircraft piping equipment in brass and aluminum alloys. The 
connections were based on flanges on each of the tube ends to be 
joined. The flanges were wedged between the two parts of the pipe 
fitting screwed together. 

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

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

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

RCA Manufacturing Company, Inc., Camden, N. J., a subsidiary 
of Radio Corporation of America, through its aviation radio section at 
the beginning of 1936 was developing and improving radio apparatus 
to reduce the cost of radio communication equipment for air lines. 
airports and private owners. RCA airport radio traffic control appar­
atus was supplied to many leading airports in 1935. A new line of 
equipment for the private owner was produced in the forms of A VR-
7 aircraft weather-entertainment receiver and AVR-7-A weather 
communications receiver and AVT -3-A transmitter. -:\iulti-frequency 
air line point-to-point and ground-to-ship transmitter equipment was 
supplied to many air transport companies. including ship receivers 
types AVR-3 communications, AVR-2 weather and AVR-5 all \Vave 
ground station receiver. Crossed loop runway localizers forming an 
attachment to the standard AVT-r-A airport traffic control transmit­
ter, superseding the AVT-1, were installed at Floyd ·Bennett Field, 
New York, and Cleveland Municipal Airport. The trend of the RCA 
development was to produce non-obsolescent equipment capable of use 
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with improved apparatus year after year. Among developments under 
way at the beginning of 1936 were equipment for applying facsimile 
transmitter apparatus to existing point-to-point circuits on the surface, 
thereby speeding up transmission of that traffic and placing it definitely 
in a secrecy band. That equipment was also intended to materially 
reduce interference caused by closely allied frequencies as well as to 
permit a reduction in personnel at certain outlying point-to-point 
stations. Modifications of the facsimile equipment were to be devel­
oped for mounting in aircraft, as a means of providing typed, written 
or drafted instructions directly to the pilot without any necessity for 
decoding. 

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

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

Shell Petroleum Corporation, St. Louis, Mo., the Shell Oil Com­
pany in the west and Shell Eastern Petroleum Products, Inc., New 
York, in 1935 marketed three grades of aviation gasoline, including 
Shell aviation gasoline, unleaded, 73 octane; Shell ethyl aviation gaso­
line, 8o octane; and Shell ethyl aviation gasoline, 87 octane. Shell air­
craft oil was available for rocker arm and push rod lubrication. Each 
of the Shell companies maintained separate aviation departments for 
the purpose of cooperating with the industry to meet specific condi­
tions. Shell maintained a fleet of six airplanes which were used in 
making sales, transport of executive personnel and for actual service 
testing of Shell aviation products under actual flight conditions. To 
meet the demand for higher quality gasolines Shell developed and dis­
tributed a new unleaded, white 73 octane aviation gasoline for con-
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ventional engine . The improved Shell 8o and 87 octane gasolines con­
tained smaller quantities of tetraeth) llead . The hell products were 
a' a ilable at nea rly all important airport at the beginnjng of 1936, 
many resell ers hav ing been added during the last year. Shell reported 
increasing sales to the _ ir orps and man; air lines. s in the past, 
man) of the important record fli ght of 1935 were made with Shell 
a iation gasolines. hell al o pr duced a 100 octave leaded aviation 
ga line and had under de\ elopment fuel of still higher knock rating. 

S inclair Refining Compan ew York, developed the Sinclair 
Hamilton P ropeller Lubricant 2- 8, to majntain a film at all times be­
tween the spider arm and the bu hino- inside the blades of Hamilton 
Standard controllable pitch propell er . Engin~ers of the Sinclair 

THE STINSON RELIANT 

Carrying four passengers and a pilot this plane for the private owne r was powered 
with a 245 h.p . Lycoming R-680-4 engine and a Lycoming-Smith controllable 

pitch propeller. 

Bureau of Standards developed a special lubricant designed to eli­
minate difficulties in rocker arm lubrication, known as Sinclair Penn­
sylvania Gear Oil SAE 250. They also developed the Sinclair Penn­
sylvania Aircraft Motor Oil as an engine lubricant meeting the re­
quirements of the new motors used in air transportation. Sinclair air­
craft products were used by the U. S. Navy and leading air lines. 

Socony-Vacuum Corporation, New York, marketed its products 
developed for aviation, including lubricants and a fuel refined especi­
ally for aircraft engines and possessing exclusive climatic control 
characteristics. 

Solar Aircraft Company, Ltd. , San Diego, Calif., continued manu­
facture of exhaust collector manifolds and other aircraft parts and 
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accessories. The company had specialized for a number of years on the 
design and construction of stainless steel exhaust rings, and manu­
facturers throughout the country made use of the services offered. 
Among the prominent new ships built during 1935 for which the com­
pany supplied collector rings were the Douglas DC-2, Northrop Del­
tas and Gammas, Boeing 247-D, Lockheed Electra, Sikorsky S-42, 
Martin flying boats and many single experimental planes built for 
commercial or military use. While stainless steel was used on the bulk 
of the rings manufactured, remarkable success was attained with a 
special iron alloy. Experiments were conducted on the corrosion re­
sistance of nickel-chromium alloy. 

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

Stanavo Specification Board, Inc., New York, organized in 1929 
by the Standard Oil companies of California, Indiana and New Jer­
sey, continued its research and development work directed toward the 
progressive improvement of aviation fuels and lubricants. A new 100 
octane fuel was developed and placed on the market during 1935, the 
result of special refining processes which made possible that high anti­
knock quality with a minimum quantity of lead. The new aviation 
gasoline, 100 octane, was named Stanavo Ethyl Gasoline 100. It was 
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supplied to tl1e _ rmy 1-\.ir orps for u e in high-speed military planes, 
to eng ine manufacturers and air lines for spec:ia.l tests and to others 
for record flight and racing purpo_es. The increased power made 
possille by that fue l, a demonstrated by actual tests in Anny planes, 
was from 25 to 33 per cent. The advantage gained in air transport 
operations , for take-off purpo es wa clearly recognized. ine grades 
of av iation fuel: were marketed by the tanavo clistributors, including 
leaded and unl eaded aa oline c ' erin all kind of aircraft operations. 

AN AIRPLANE RADIO SET 

This RCA aircraft radio was developed for private owners. It weighs only 38 
pounds. 

Five grades of aviation oil, ranging from 6o to 140 Salbolt viscosity, 
were made available to the industry, in addition to the regular line of 
rocker arm greases , two new rocker arm lubricants of 3,000 and 300 

seconds viscosity respectively, and specialty products, including mag­
neto oil, compass fluid and utili ty oil. The Board continued its policy 
of expandina its distribution faciliti es to include all points of aviation 

b . 

interest throughout the world , and a large majority of the Important 
flights of the year were serviced by the Stanavo distributing system. 
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The Steel Products Engineering Company, Springfield, 0., was 
among the active concerns supplying the industry with special machin­
ery, tools and aircraft parts, including fuel level signal devices, auto­
matic fuel valves and gasoline segregators which positively removed 
water and other impurities from the fuel supply. 

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

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

Thompson Products, Inc., Cleveland, 0., produced for the aircraft 
engine trade valves of several types, including tungsten, cobalt-chrome 
and silchrome in both solid and hollow stem forms ; also valve insert 
seats, piston pins and valve stem locks. The Thompson latest sodium­
cooled valve had a hollow head as well as a hollow stem. It was made 
of TPA steel alloy, inlaid on seat and stem tip with Steelite. The sod­
ium in the stem became liquid at 200 degrees, splashing and cooling 
the entire inside surface as the valve operated. 

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

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

Western Electric Company, Inc., New York, provided the indus­
try and private owners with rad~o .communication facilities, including 
the new multi-channel dial sele'ct,io,i1 14-type radio transmitter with 
its associated, highly selective i 1..:type receiver. The equipment was 
designed by the Bell Telephone Laboratories. It embodied the unique 
feature of transmitting on ro different frequencies, the shift from 
one to another being made automatically by a single twirl of the dial. 
Ten quartz crystals, one for each channel, maintained the carrier with 
.025 per cent of the assigned frequency. The transmitter delivered 
400 watts of power and offered three types of transmission, voice, 
tone telegraphy and continuous wave telegraphy. On code the power 
was as high as 900 watts. The Western Electric system incorporating 
the multi-frequency so-watt transmitter and associated superhe-
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ter dyne recei\ er, both using quartz crystal oscillators, was extended 
to new planes rlaced in service on se' era! ai r lines. For the private 
plane the company intToduced complete two-wa communication 
equipment, a midget radio telephone receiver and transmitter, which 
enabled the private pilot to enjoy the same t\vo-way voice communica­
ti on as the tran port s tem . The receiver for the private owner 
weighed only IOy,i: pounds and measured about 7j4 inches each way. 

NEW CORSAIRS FOR THE MARINES 

The U. S. Marine Corps received 32 of these Vought 03U-6 Wasp-powered Vought 
Corsairs in 1935. 
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!0'0"'-i 
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AIRPLANE DEVELOPMENT CORPORATION 
Glendale, Calif. 

MoDEL V-IA -- 9-10 PLACE 

ENGINE: WRIGHT CYCLONE 
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t----------------47:8------------------l 
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BEECH AIRCRAFT COMPANY 
Wichita, Kans. 

MonEL lBK -- 4-8 PLACE 

ENGINES: Two JACOBS L-5 
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c:::---------
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BELLANCA AIRCRAFT CORPORATION 
New Castle, Del. 

Amcut~ISER CARGO-LAND ou SEAPLANE 
ENmNE: PRATT & \VmTNEY HoRNET 

\VRIGHT C\·CLONE 
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BELLANCA AIRCRAFT CORPORATION 
New Castle, Del. 

SENIOR pACE MAKER -- FREIGHTER LANDPLANE OR SEAPLANE 

SENIOR SKYROCKET 

ENGINE: PRATT & WHITNEY WASP 550 H.P. 

WRIGHT WHIRLWIND 420 H.P. 
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1-----------74:.0"--------~ 

BOEING AIRCRAFT COMPANY 
Seattle, Wash. 

MonEL 247-D -- 12 PLACE 

ENGINES: 2 PRATT & WHIT~EY WASPS 
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1-------ll'l'•lllol -----1 

I 
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1---------...... ~ .... ----------! 

CURTISS-WRIGHT AIRPLANE COMPANY 
Robertson, Mo. 

~IoDEL AT-32 CoNDOR -- 15 PLACE AS ALL-SLEEPER 
18 PLACE AS DAY PLANE 

ENGINEs: Two GEARED WRIGHT CYcLoNEs 
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------------------ 95' ---------------------------1 
/ ' 

Courtesy Aviation Magazine 

DOUGLAS AIRCRAFT COMPANY, INC. 
Santa Monica, Calif . 

. \1 ODEL DC-3 AND DST-DAYPLANE oR SLEEPJm-16-24 PLACE 

ENGINES: Two PRA'r'l' & \VmTNEY TwiN \V AsPs 

Two WRIGHT CYcLONES 



322 PASSENGER AND CARGO TRANSPORT 

t----------<INI"IMilll-----------1 

DOUGLAS AIRCRAFT COMPANY, INC. 
Santa Monica, Calif. 

TRANSPORT DC-2 -- 16-20 PLACE 

ENGINJ<;s: Two PRATT & WHrrN~Y HoRNETS 

Two WRIGHT CvcLONEB 
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1----------------.. ···--------1 

FAIRCHILD AIH.CRA.l•'T CORPORATION 
Hagerstown, 1\ld. 

l\IonEL "91" FAIRCHILD Al\IPHIBION -- 10 PLACE 

ENGINE: PRATT & \VHITNEY HoRNET 

\VaiGHT CvcLONE 



324 PASSENGER AND CARGO TRANSPORT 

1-
.... ~ 

FAIRCHILD AIRCRAFT CORPORATION 
Hagerstown, Md. 

MonEL XC-31 CARGO TRANSPORT -- 1-15 PLACE 

ENGINE: WRIGHT CYCLONE 
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8 

LOCKHEED AIRCRAFT CORPORATION 
Burbank, Calif. 

ALTAIR --- 1 PLACE 

ENGINE: PRATT & WHITNEY 'VAsP 
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i----------38"-7" 

0 
LOCKHEED AIRCRAFT CORPORATION 

Burbank, Calif. 
ELECTRA -- 12 PLACE 

ENGINEs: Two PRATT & WHITNEY VVAsPs OR WAsP JuNIORS 

Two "\VRIGHT WHIRLWINDs 
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~--------------------~~-,~----------~------~ 

LOCKHEED AIRCRAFT CORPORATION 
Burbank, Calif. 

ENGINES: 12A 
12B 
12F 
12M 

MonEL 12 -- 8 PLACE 

Two PRATT & 'YHITNEY 'VAsP JuNIORS 

Two \YRIGHT "~HIRLWINDS 
Two 'VRIGHT lfmRLWINDS 

Two MENAscos 
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---------------~~~~·--------------------~ 

(J 

~-------------~~··------------~ 

4 ........... . . . ) 
\ .• ..... , .... 

LOCKHEED AIRCRAFT CORPORATION 
Burbank, Calif. 

ORION ---.:.._ I -5 PLACE 

ENGINE: PRATT & WHITNEY WAsP 
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1-----------••'-o"--------------1 

LOCKHEED AIRCRAFT CORPORATION 
Burbank, Calif. 

VEGA -- 7 PLACE 

ENGINE: PRATT & WHITNEY WASP 



330 PASSENGER AND CARGO TH.ANSI'ORT 

THE GLENN L. MARTIN COMPANY 
Baltimore, Md. 

:MonEL 130 OcEAN TRANSPORT FLYING BoAT -- 50 PLACE 

ENGINES: 4 PRATT & \VHITNEY TwiN WAsPs 
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THE NORTHROP CORPORATION 
Inglewood, Calif. 

DELTA MAIL PLANE -- 1 PLACE 

ENGINE: PRATT & \VHITNEY HoRNET 



332 PASSENGER AND CARGO TRANSPORT 

11'4" 

~--------33·- a:_· ----~ 

THE NORTHROP CORPORATION 
Inglewood, Calif. 

DELTA TRANSPORT -- 7-9 PLACE 
ENGINE: WRIGHT CYCLONE 



PASSENGER AND CARGO TRANSPORT 333 

------~~-· -----; 

~------~2'----------~ 

THE NORTHROP CORPORATION 
Inglewood, Calif. 

GAMMA MAIL PLANE -- 1 PLACE 

ENGINE: WRIGHT CYCLONE 



334 PASSENGER A?\D CARGO TRAXSPORT 

..... 

SIKORSKY AIRCRAFT 
Division of United Aircraft Manufacturing Corporation 

Bridgeport, Conn. 
AMPHIBION S-40 88 PLACE 

ENGINEs: FouR PRATT & WHITNEY HoRNETS 
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SIKORSKY AIRCRAFT 
Division of United Aircraft Manufacturing Corporation 

Bridgeport, Conn. 
l\IonEL S-42A -- 82-40 PLACE 

ENGINEs: FouR PRATT & \VnxTNEY HoRNETs 
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D 

·-·~~~--------------~, 

~--~w ·~··~~~~· ·'- -" ,.. 

SIKORSKY AIRCRAFT 
Division of United Aircraft Manufacturing Corporation 

East Hartford, Conn. 
S-43 I 5-25 PLACE 

ENGINES: Two PRATT & WHITNEY HoRNETS 



PASSEXGER .:\ND CARGO TRANSPORT 33i 
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STINSON AIRCRAFT CORPORATION 
Wayne, Mich. 

MoDEL A -- 10 PLACE 

ENGINES: THREE Lvco!lnNos 

. 
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~------------ I 8 ~----------->j 

I I 

Courtesy Aviation Jfaya::iue 

STINSON AIRCRAFT CORPORATION 
Wayne, Mich. 

MonEL B -- 6 PLACE 
ENGINES: 2 Lvcol\IINos 
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1--------------¥·------------1 

1-------•o·--------1 

AERONAUTICAL CORPORATION OF AMERICA 
Cincinnati, Ohio 

AERONCA C-3 -- 2 PLACE 

ENGINE: AERONCA E-113-C 
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~-----------------------36'------------------------~ 

~-------------2.1:!1' -------~ 

AERONAUTICAL CORPORATION OF AMERICA 
Cincinnati, Ohio 

MoDEL LA AND LB -- 2 PLACE 
RNCHNES: LEBLOND "70" 

LEBLOND "85" 

. ·, 
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I 

AUTOGIRO COMPANY OF AMERICA 
·willow Grove, Pa. 

PA-22 -- 2 PLACE 

ENGINE: PonJoY 90 H.P. 
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' '""T------ ------- ----T• ..... 

' ' -._ __________________ ~ ...... ,, 

t--------------.3z~o··----------l 

BEECH AIRCRAFT COMPANY 
·wichita, Kans. 

MonEL BI7E- 4 PLACE- ENGINE: WRIGHT \VHIRLWIND 285 H.P. 
B 17L- 4 PLACE- JACOBS L-4 
BI7R- 4 PLACE- WRIGHT W'HIRLWIND 420 H.P. 
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BELLANCA AIRCRAFT CORPORATION 
New Castle, Del. 

SENIOR PACE MAKER ExECUTIVE -- 6 PLACE 

SENIOR SKYROCKET DELUXE -- 6 PLACE 

ENGINE: PRATT & \VHITNEY \V ASP 

\VRIGHT WHIRLWIND 



344 PRIVATE OPERATIONS AND AERIAL SERVICE 

CONSOLIDATED AIRCRAFT CORPORATION 
San Diego, Calif. 

MoDELs: F-5, 10 & 11 - 2 PLACE 
ENOJN!!;S: KINNER K-5, B-5 & R-5 
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---------- -----!'" ...... ---

CONSOLIDATED AIRCRAFT CORPORATION 
San Diego, Calif. 

MoDELS 21-C, D -- 2 PLACE 

ENGINE: Pn.\TT & 'VHITNEY 'VAsP JuNIOR 

LYCOMING 
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t----11···--"""i 

CURTISS-WRIGHT AIRPLANE COMPANY 
Robertson, Mo. 

CouPE -- 2 PLACE 

ENGINE: LAMBERT 90 H.P. 
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~--------••'o"---------1 

T 
10~1" 

l 
CURTISS-WRIGHT AIRPLANE COMPANY 

Robertson, Mo. 
SPEEDWING -- 1-8 PLACE 

ENGINES: \VRIGHT 'VHIRLWIND 285, 330, 420 H.P. 
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T 
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l 
CURTISS-WRIGHT AIRPLANE COMPANY 

Robertson, Mo. 
MoDEL 16-E -- 3 PLACE 

ENGINE: WRIGHT WHIRLWIND 175 H.P. 

I • 
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t--· _____ zz!'t-· -------...1 

i 

FAIRCHILD AIRCRAFT CORPORATION 
Hagerstown, Md. 

FAmcmLn 22 MonEL C7-D -- 2 PLAcE 
ENGINE: WnrnHT Gu•sv 
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~------------------JVr-------------------4 

f--- ,,,.. -----1 
1----------- ~·"·• --------------j 

FAIRCHILD AIRCRAFT CORPORATION 
Hagerstown, Md. 

FAIRCHILD 22 MoDEL C7-G -- 2 PI.AcF: 

ENGINE: \V AHNER SuPEH ScARAB 
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1-----------;,6'4" 

FAIRCHILD AIRCRAFT CORPORATION 
Hagerstown, ~Id. 

FAIRCHILD 24 l\IoDEL es-C -- s PLACE 

ENGINJ.;: RANGER 145 H.P. 

\VARNER SuPER ScARAB 
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11------• -:39FT. ---._j 

1---------ze FT. ,,.,.,. 

FAIRCHILD AIRCRAFT CORPORATION 
Hagerstown, Md. 

FAIRCHILD 45 -- 5 PLAC~~ 
ENmNE: WRIGHT Wnmr.wiND 
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[=-----------------~~~·-------------

GREAT LAKES AIRCRAFT CORPORATION 
Cleveland, Ohio 

MonEL 2S-W -- 2 PLACE 

ENGINE: WARNER SuPER ScARAB 
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1------_:_::::::::~~===-- c6'-a"' --------1 

GREAT LAKES AIRCRAFT CORPORATION 
Cleveland, Ohio 

MonEL 2T-IA -- 2 PLACE 

ENGINE: AMERICAN CIRRUS 



PRTV:\TE OPERATIONS A.XD AERIAL SERVICE 

KELLETT AUTOGIRO CORPORATION 
Philadelphia, Pa. 

::\IovEL KD-1 -- 2 PLACE 

ENGINE: JACOBS L-·1-l\IA 



356 PRIVATE OPERATIONS AND AERIAL SERVICE 

1---------28'-7~"-' --------~ 

KINNER AIRPLANE & MOTOR CORPORATION 
Glendale, Calif. 

ENVOY -- 4 PLACE 

ENGINE: KINNER C-7 
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~~----~---2~-x~------~ 

KINNER AIRPLANE & MOTOR CORPORATION 
Glendale, Calif. 

SPORTSTER -- 2 PLACE 

ENGINE: KINNER K-5 
KINNER B-5 
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.I 
.n 
-~ 

I 

~-----------------------36·------------------------~ 

LAMBERT AIRCRAFT CORPORATION 
Robertson, Mo. 

TwiN MoNocoAcH CABIN DELuxE -- 4 PLACE 
ENGINEs: Two LAMBERTs R-266 go H.P. 

.~~~~--- ~------·~·-----------~ ..JI 
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~--------------------3l·--------------------~ 

LAMBERT AIRCRAFT CORPORATION 
Robertson, Mo. 

MoNocouPE CABIN DELuxE -- 2 PLACE 
ENGINE: LAMBERT R-266 go H.P. 



PRIVATE OPERATIONS AND AERIAL SERVICE 

LAMBERT AIRCRAFT CORPORATION 
Robertson, Mo. 

NEw MoNoPREP-0PEN TRAINER -- 2 PLACE 
ENGINE: LAMBERT R-266 go H.P. 

.. 
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l--6·a·---l 

LAMBERT AIRCRAFT CORPORATION 
Robertson, Mo. 

NEW l\loNOSPORT CoNVERTIBLE-SPORT MonEL DELuxE - 2 PLACE 
ENGINE: LAMBERT R-266 go H.P. 
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1--------~-----36'-4--------1·1 

GROVER LOENING AIRCRAFT COMPANY, INC. 
Garden City, L. I., N. Y. 

DucKLING -- 2 PLACE 

ENGINE: WARNER ScARAB 

.. 
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NORTH AMERICAN AVIATION, INC. 
Manufacturing Division 

Dundalk, 1\fd. 
MoDEL NA-18 -- 2 PLACE 

ENGINE: PRATT & \VHITNEY \VASP 



364 PRIVATE OPERATIONS AND AElUAL SI~RVICE 

r-----/1()'-------, 

r----------J/"0'·-------; 

THE NORTHROP CORPORATION 
Inglewood, Calif. 

GAMMA-LONG RANGE -- 1-2 PLACE 
ENGINE: PRATT & WHITNEY WASP 
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STEARMAN AIRCRAFT COMPANY 
Wichita, Kans. 

MonEL 81 -- 2 PLACE 

ENGINE! PRATT & \VniTNEY WAsP JuNIOR 

,. 
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r-------------.r-r---------------~ 

UQ•GWtCAiaTMI 
UT!ftlQISCIB&III 

STINSON AIRCRAFT CORPORATION 
Wayne, Mich. 

RELIANT _. - 4 PLACE 
MonEL SR6-A ENGINE: LYcOMING R-680-4 

SR6-B LYCOMING R-680-5 

... ~ .... 



PRIVATE OPF.R:\TIO:.'\S :\XD .\ERIAL SERVICE 36i 

.:16 ____ L 

U5A 35·8 AIRfOIL 

TAYLOR AIRCRAFT COl\IPANY 
Bradford, Pa. 

TAYLOR CuB F-2 -- 2 PLAcE 

ENGINE: AEROMARINE AR3-40 

--- -,- -
I•REAR 

't5'FRONT 
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WACO AIRCRAFT COMPANY 
Troy, Ohio 

MonEL CJC-S -- 4 PLACE 

ENGINE: WRIGHT WHIRLWIND 



PRIVATE OPERATIONS AND AERIAL SERVICE 36g 

-------------------

~--------~~-~--------~--------------------~ 

WACO AIRCRAFT COl\lP ANY 
Troy, Ohio . 

MoDEL WHD -- 2 PLACE 

ENGINE: PRATT & WHIT~EY \VAsP .JuNIOR 

\VruaHT WHIRLWIND 
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WACO AIRCRAFT COMPANY 
Troy, Ohio 

MonEL UKC-S -- 4 PLACE 
ENGINE: CoN'riNENTAL 

MonEL YKC-S 
ENGINE: JACOBS L-4 



PRIVATE OPERATIONS AXD AERIAL SERVICE 3ii 

WACO AIRCRAFT COl\JPANY 
Troy, Ohio 

l\loDEL U~H'--2 PLACE--E:-<mN•:: CoN'l'INI<:NT.U, 
YMF--2 Pr.An:-- .J Aeons L-4 
CPF --2 PI.AcE-- WJuml'r \VmRLWIND R-7{)0E 
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WACO AIRCRAFT COMPANY 
Troy, Ohio 

MonEI. UOC- ·t.-5 PLAn~ -ENmNg: CoNTINENTAL 
YOC- 4-5 PLAC.I<~- JACOBS L-4 
cue- ·~-5 PJ •. o\l:J·:- WRIGHT WiuRLWINn R-76oE 

WRIGHT 'VHIRLWIND R-760-E-2 



:MILITARY AIRCRAFT 

1---- 18' lf'---1 

~--------------- ~o· o· ----------------~ 

AIRPLANE DEVELOP?\·IEKT CORPORATION 
Division of the Cord Corporation 

Glendale, Calif. 
MonEL V-11 -- ATTACK-BoMBER -- 2 PLACE 

ENGINE: "'RIGHT CYCLONE 
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374 1\HLI'L\l{Y AlRCIV\FT 

--------- -------1 

AUTOGIRO COMPANY OF AMERICA 
Willow Grove, Pa. 

ARMY YG-2 -- 2 PLACE 

ENGINE: WRIGHT WHIRLWIND 420 H.P. 

I 



MILITARY AIRCRAFT 375 

1-------$0"""----"7"+11-.J-------------11 

AUTOGIRO COMPANY OF AMERICA 
\Villow Grove, Pa. 

NAVY XOP-2 -- 2 PLACE 
ENGINE: WnxoHT vVHxnLwxNn 420 H.P. 
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1viiLITAH.Y AIRCRAFT 
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BELLANCA AIRCRAFT CORPORATION 
New Castle, Del. 

AmcRUISER . ALL PuRPOSE TRANsPoRT-BoMBER 
ENGINE: PRATT & WHITNEY HoRNET 750 H.P. 
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BOEING AIRCRAFT CO)IP ANY 
Seattle, Wash. 

FIGHTER F4B-4 

ENGINE: PRATT & WHITNEY \VASP 
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1-----------27'·1\~··c.. ----------

f--- 5 '·1 i :____j 

BOEING AIRCRAFT COMPAN Y 
S eattle, Wash. 

PuRSUIT P-26A -- MonEL 281 
ENGINE: PRATT & WHITNEY WASP 



!\IILIT.\RY AIRCRAFT 

L---o,6--· 

L 
• 19-

~:::x...::m~=~ :,~It_ 

I 
ooz: 

I 

·---44·0·---------1 
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CONSOLIDATED AIRCRAFT CORPORATION 
San Diego, Calif. 

A-ll ATTACK -- 2 PLACE 

ENGINE: CuRTISS CoNQUEROR 
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l\IJLITARY AIRCRAFT 

KXi-o· -----· · · 

~~-=~,~ ~==1 J 
t--------Go:s•~-------1 

CONSOLIDATED AIRCRAFT CORPORATION 
San Diego, Calif. 

P2Y-3 PATROL FLYING BoAT 

ENGINES: 2 GEARED WRIGHT CYCLONES 



l\IILIT.\RY ..-\IRCRAFT 
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CURTISS AEROPLANE & MOTOR COMPANY 
Buffalo, N.Y. 

ATTACK A-12 -- SHRIKE 

ENGINE: \VRIGI!'l' CYCLONE 775 H.P. 

... 



MILITARY AIRCRAFT 

~--- -JIHJ!i'------j 

I I 
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~============~~~~~~~~==~=--­

CURTISS AEROPLANE & MOTOR COMPANY 
Buffalo, N. Y. 

FALCON OBSERVATION & ATTACK 

ENGINE: WRIGHT F CvcLONE 715 H.P. 

( 
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MII.IT.\RY AIRCRAFT 

t------ ----- 38'-o'' ----- --------l 

1----- ---- 'Z6' -10''--' ---

------·· 
CURTISS AEROPLANE & 1\lOTOR COMPANY 

Buffalo, N. Y. 
FALCON OBSERVATION 0-39 

ENGINE: CuRTISS CoNQUEROR 675 H.P. 



MILITARY AIRCRAFT 

Li=--26'-o·---3·-1'-6-_ -----1 

t------- 22'-7"------

CURTISS AEROPLANE & MOTOR COMPANY 
Buffalo, N. Y. 

FIGHTER FllC-2 -- HAWK 

ENGINE: WRIGHT CvcLONI<J F -- 750 H.P. 



MILITARY AIRCRAFT 

t----IG-6"-----1 

I------ZZ'·8·!-·----------f 

CURTISS AEROPLANE & MOTOR COMPANY 
Buffalo, N. Y. 

HAwK PuRSUIT LAND PLANE 

RNGINE: WRIGHT CYCLONE -- 720 H.P. 



MILITARY AIRCRAFT 
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1-------------31'-c;.•·-------------t 

1-----·---1.2'-G"-------~ 

CURTISS AEROPLANE & MOTOR COMPANY 
Buffalo, N. Y. 

HAwK PuRSuiT P 6-E 
ENGINE: CuRTiss CoNQUEROR 675 H.P. 



,.....------

:\liLIT:\RY AIRCRAFT 

CURTISS AEROPLANE & MOTOR COl\IPANY 
Buffalo, ;N. Y. 

HAwK PuasmT TYPE III --- 1 PLA'c,t;: 
ENGINE: ''rRIGHT CYCLONE 780 H.P. 
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MILITARY AIRCRAFT 

CURTISS AEROPLANE & MOTOR COMPANY 
Buffalo, N. Y. 

HAWK PURSUIT SEAPLANE 

ENGINE: WRIGHT CvcLONE F -- 715 H.P. 



MILITARY AIRCRAFT 
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CURTISS AEROPLANE & MOTOR COMPANY 
Buffalo, N.Y. 

NAVY HAWK FIGHTER BF2C-l -- I PLACE 

ENGINE: WRIGHT CYCLONE 

I ' 



390 MILITARY All{CH.AFT 

- --- -- 35'11}:"--- - -----------1 

CURTISS AEROPLANE & MOTOR COMPANY 
Buffalo, N. Y. 

Navy Observation-Scout Biplane SOC-I 
ENGINE: PRATT & WHITNEY WASP 



MILITARY AIRCRAFT 

L_ 

l------Zf-6"--~ 
CURTISS AEROPLANE & MOTOR COMPANY 

Buffalo, N. Y. 

391 
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OBSERVATION & ATTACK - FALCON SEAPLANE 2 PLACE 
ENGINE: 'VRIGHT CYCLONE F -- 750 H.P. 
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MILTTAR Y AIRCRAFT 
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CURTISS AEROPLANE & MOTOR COMPANY 
Buffalo, N.Y. 

OBSERVATION Y0-40A -- 2 PLACE 

ENGINE: 'VRIGHT F CYCLONE 750 H.P. 
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CURTISS AEROPLANE & MOTOR COMPANY 
Buffalo, N. Y. 

OBSERVATION Y0-40B -- 2 PLACE 
ENGINE: "rRIGHT F CYcLONE 750 H.P. 

393 



394 MlLlT.\RY AIH.CH.AFT 
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~~-~-nn••-----J 

l-- --·--------! 

t-------•.-r-0\,• -------1 

CURTISS-WRIGHT AIRPLANE COMPANY 
Robertson, Mo. 

CoNDOR BoMBER BT-32 
ENGINES: Two WRIGHT CYcLoNES 750 H.P. 



.MILIT.-\RY AIRCRAFT 

CURTISS-WRIGHT AIRPLANE COMPANY 
Robertson, Mo. 

ADVANCED !\.fiLI'rARY TRAINER -- 2 PLACE 

ENGINE: WRIGHT WHIRLWIND 
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MILITARY AIRCH.AFT 
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CURTISS-WRIGHT AIRPLANE COMPANY 
Robertson, Mo. 

OsPREY -- 2 PLACE 

ENGINE: WRIGHT WHIRLWIND 420 H.P. 



MILIT .:\RY AIRCRAFT 

1------.~.---1 

1--->•"---i 

I -· 

l ,. 

CURTISS-WRIGHT AIRPLANE COMPANY 
Robertson, Mo. 

TRAINER-LAND OR SEAPLANE. -- 2 PLACE 

ENGINE: \VARNER ScARAB 

\VRIGI-IT \VHIRLWIND 

397 



lVTTLTT:\RY i\TRCRi\ FT 

DOUGLAS AIRCRAFT COMPANY, INC. 
Santa Monica, Calif. 

ARMY OnsEnvATION o-ssB 2 PLAcE 

ENGINE: PuATT & WHITNEY HonNET 



1\fiT.IT.\ RY AIRCRAFT 

THE GLENN L. MARTIN COl\IPANY 
Baltimore. ::\Id. 

MonEr. 139 AnMY BolllBER 
ENGINES: 2 \VmoHT CvcLONES 

399 



400 MILITARY AIRCRAFT 

~----------2Hm,·-------------~ 

THE NORTHROP CORPORATION 
Inglewood, Calif. 

LoNG RANGE BoMBER 
ENGINE: WRIGHT CYCLONE 



MILITARY AIRCRAFT 

STEARMAN AIRCRAFT COl\IP ANY 
Wichita, Kans. 

MonEL 73 NAVY TRAINER NS-1 2 PLACE 
ENGINE: 'VRIGII'l' WHIRLWIND 

401 



402 MILITARY AIRCRAFT 

~------12~6··-----1 

I----12A-1"----t 

t-------------~·-lP.·-------------1 

STEARMAN AIRCRAFT COMPANY 
Wichita, Kans . 

.l\louEL 7fi ADVANCED TRAINER 

ENaiN~': PRATT & WHI'l'NEY \VAsP JuNIOR 

WRIGH'l' 'VHIRLWIND 



~-~·--

MILIT:\RY .AIRCRAFT 

STINSON AIRCRAFT CORPORATION 
'V:wne, ::\Iich. 

:\Imn:I. P1' __:__ PuRsUIT TRAINER 

ENGIN~<;: LYcol\lDHl R-680-5 



l\fiLTTARY AIRCRAFT 

CHANCE VOUGHT AIRCRAFT 
Division of United Aircraft Manufacturing Corporation 

East Hartford, Conn. 
· CoRSAIR V-80 -- I PLACE 

ENUINE: PnAT'l' & \VHITNEY HonNET 



l\1ILIT ARY ;\lRCRAFT 

CHANCE VOUGHT AIRCRAFT 
Division of United Aircraft :Manufacturing Corporation 

East Hartford, Conn. 
ConsAIR V-80 SEAPLANE 1 PLACE 

ENGINE: PRATT & 'VHITNEY HoRNET 



l\ILLI'L\ R Y :\1 H.CH.:\FT 

1--------------~------~je~~o~·~----------J 

CHANCE VOUGHT AIRCRAFT 
Division of United Aircraft Manufacturing Corporation 

East Hartford, Conn. 
ConsAm SuPJm V-90 2 PLACE 

ENGINE: PRATT & WHITNEY HoRNET 



MILITARY AIRCRAFT 

CHANCE VOUGHT AIRCRAFT 
Division of United Aircraft l\Innufacturing Corporation 

East Hartford, Conn. 
CoRSAIR SuPER V -90 SEAPLANE 2 PLACE 

ENGINE: PRATT & \VHITNEY HoRNET 

407 



l\HLITARY AIRCRAFT 

-==J_T 
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CHANCE VOUGHT AIRCRAFT 
Division of United Aircraft Manufacturing Corporation 

East Hartford, Conn. 
CoRSAIR JuNIOR V-100 SEAPLANE -- 2 PLACE 

ENGINE: PRATT & WHITNEY WAsP JuNIOR 



l\IILITARY AIRCRAFT 

CHANCE VOUGHT AIRCRAFT 
Division of L'nited Aircraft :\Ianufacturiug Corporation 

East Hartford, Conn. 
CoRSAIR JuNIOR V-100 SEAPLANE 2 PLACE 

ENGINE: PRATT & WHITNEY 'VAsP JuNIOR 



410 M ILl"L\1\. Y :\11\.U\.:\ J7T 

WACO AIRCRAFT COMPANY 
Troy, Ohio 

MonEL WHD-A -- 2 PLACE 
ENGINE: \VRIGHT WHIRLWIND 



AERONAUTICAL CORPORATION OF A~IEHIC'A 
Cincinnati, Ohio 

A1moNcA E-113C -- 36 H.P. 
2 CvLJNm:R ()pposF.n Amcoou:n 
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KI~~EH AIRPLANE AND MOTOH. CORPORATION, LTD. 
Glendale, Calif. 

MonEL C-5 -- 210 1-I.P. 
5 CYLINDER RADIAL Amcoou:n *"' ..... 
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C(NTER ~Qf 
GRAVITY 

KI~NER AIRPLA~E AND MOTOR CORPORATION, J.TD. 
Glendale, Calif. 

l\IonEL C-7 -- 300 H.P. 
7 CYLINmm RADIAL AmcooLED 
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KINNER AIRPLAXE AND l\IOTOR CORPORATION, LTD. 

Glendale, Calif. 
::\IonEL R-5 -- 160 H.P. 

5 CvLINDER R,\DIAL Amcoor.Ev 
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PRATT & WHITNEY AIHCRAFT 
Division of United Aircraft :Manufacturing Corporation 

East Hartford, Conn. 
WAsP JuNIOR B -- 400 H.P. 
9 CYLINDER RADIAl, AmcoOJ,ED 
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PRATT & WH1T~EY AIHCRAFT 
Dh·ision of United Aircraft :Manufacturing Corporation 

East Hartford, Conn. 
WASP HI -- 550 I-J.P. 

9 CvLINDF.R RAI>JAI. Amcoou:n 
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PHATT & WHITNEY AIRCRAFT 
Division of United Aireraft 1\Ianufacturing Corporation 

East Hartford, Conn. 
WAsP Hl (GF.Amm) -- 550 H.P. 

9 CvuNm:n HADJAJ, AmcooJ.ED 
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PRATT & WHITNEY AIRCRAFT 
Division of United Aircraft Manufacturing Corporntion 

East Hartford, Conn. 
WASP DI -- 420-550 H.P. 

9 CYLINDER RADIAL AmcooLED 
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PRATT & WHIT~EY AIHCRAFT 

Division of United Aircraft Mnnufaduring Corporation 
East Hartford, Conn. 

HonN~<:-r E -- 525-700 H.P. 
9 CvLINDEH HAor.u. AmcooJ,ED 
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PRATT & WHITNEY AIRCRAFT 
Division of United Aircraft Manufacturing Corporation 

East Hartford, Conn. 
HonXET E (GEARED) -- 750 H.P. 

9 CYLIXDER RADIAL Amcoou:n 
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PRATT & WHITNEY AIRCH.AFT 
Division of United Aircraft Manufacturing Corporatioil 

East Hartford, Conn. 
HoRNET DI -- 625-700 H.P. 
9 CYLINDER RADIAL AmcooLF.I> 
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PRATT & WHITNEY AIRCRAFT 
Division of United Aircraft ).Jannfacturing- Corporation 

East Hartford, Conn. 
HoRNET DI (GEARED) -- 650-700 H.P. 

9 CYLINDER RADIAJ, Amcoou:u 
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PRATT & WHITNEY AIRCRAFT 
Division of United Aireraft i\I unufaduring Corporation 

East Hartford, Conn. 
TwiN WASP JuNIOR n (Gr·~i\IUm) -- 750 H.P. 

14· Cvr.rNm~n HAmAr. Amcnor.rm 
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PRATT & WHITNEY AIRCRAFT 

Division of Uuited Aircraft Manufacturin~ Corporation 
East Hartford, Conn. 

TWIN WASP B (GEARED) -- 850 H.P. 
1·1< CYLINDER IbmAL Amcoou:u 
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WRIGHT AERONAUTICAL CORPORATION 
Paterson, N. J. 

'VRIGHT WmRLWIND R-760E -- 235-250-285-320 H.P. 
7 CYLINDER RADIAL AmcooLJm 

---------------------------------------
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WRIGHT AEROXAUTICAL CORPORATIO~ 

Paterson, :N. J. 

WRIGHT WHIRLWIND R-975E -- 330-365-•120-•1-50 H.P. 

9 Gn.INDER FIXED RADIAL AmcooLED 
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WRIGHT AERONAUTICAL CORPORATION 

Paterson, N • . 1. 

WmmiT \Vunu.wiNP R-llilO -- 715 H.J>. 

14 CvJ.INDER 2 Row RADIAl. AmcooLED 
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WRIGHT AERONAUTICAL CORPORATION 

Paterson, N. J. 

Wmm-IT WmnLWJND R-1510 (GE!\RED 4:3) -- 765 H.P. 

1 •1 C'vLJNDEn 2 Row RAm AI, Amcoou:o 
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WRIGHT AERONAUTICAL CORPOHATION 

Paterson, N. J. 

WRIGH~ WHIRLWIND GR-1670 (GEARED 16:11) 830 H.P. for take-off 
775 H.P. at 10,000 ft. 

I 4 CYLINDER 2 Row RADIAL AmcoOJ,ED 
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WRIGHT AERONAUTICAL CORPORATION 
Paterson, N. J. 

WRIGHT CvcLONE R-1820F -- 768 H.P. 
9 CYLINDER FrxEn RADIAL AmcooLED 

(This engine also has ratings of 715 H.P. at 7,400 
feet and 750 H.P. at 2,600 feet altitude) 
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WRIGHT AEHONAlJTICAL COHPOHATIO~ 
Paterson, N. .J. 

WnwHT Cvcr.oNI~ H-1820F-2. (G•·:AnF.n Hi:ll) 750 II.P. 
!J Cn.IN mm FIXEll HAD! AI. Amcoor.Jm 

(This engine known as the GH-1820-3 has a takt'-ofl' rating of 712 
H.P., and an altitude rating of 697 II.P. at 7;1·00 fed.) 
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WRIGHT AERONAUTICAL CORPORATIOX 
Paterson, N. J. 

WmonT C'vcLoXE GR-1820}'-50 (GJ-:Amw 16:11) 80,1< H.P. at take-off' 
760 I-I.P. nt 5,800 ft. 

9 CvLINDEH FIXED RADIAL AmcooLED 
(Other geared motlels of the R-1820-50 series Cyclone arc the H-
1820-F-53 with a horsepower rating at b1kc-ofi' of 735 H.P. and 750 
H.P. at 11,000 feet, and the R-1820-54 engiJw with take-off rating of 
·(i42 H.P. and 700 H.P. at 16.200 feet altitude.) 
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WRIGHT AERO~AUTICAL CORPORATIO~ 
Paterson, N . .T. 

CuRTiss Co:-<QCEROR V-1570 F-2 (GEAHF.n 7:5) -- 675 li.P. 
12 CYLINDF.R V TYPE LIQl"ID CooLED 
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438 AVIATION CHRONOLOGY AND l{ECORDS 

Jan. ro-r 2 

Jan. II-I2 

Jan. 15 

Jan. IS 

Jan. IS-I6 

Jan. 17 

Jan. I9-2J 

jan. 24 

Jan. 29 

Jan. 30 

Feb. ro 

Feb. I2 

Feb. I6-I7 

Feb. 20-21 

Mar. IS 

Mar. IS 

Mar. IQ 

Apr. 6 

CHRONOLOGY FOR 1935 

Seventh Annual All-American Air Races held at ;\I iami. Fla. 

Amelia Earhart flies from \\"heeler Field, Honolulu, to Oakland, Calif.. in 
r8 hrs. I6 min., making first solo flight from Hawaii to the l'nited States. 
(Lockheed Vega, Pratt & Whitney Wasp engine.) 

:i\lajor James II. Doolittle, with two passengers, flies an American Airlines 
plane non-stop from Los Angeles, Calif., to Floyd Bennett Field, Brooklyn, 
New York, in 1 I hrs. 59 min., making transcontinental record for pass­
enger transport airplanes and non-stop west-cast transcontinental record. 
(Airplane Development Vultce, \\'right Cyclone engine.) 

John H. Wright makes American speed record for Ioo kms. for light air­
planes in the first category of I72.225 m.p.h. at Miami, Fla. (Lambert 
Monocoupe, Warner Super Scarab engine.) 

Navy flying boat XP2H-r flies non-stop from Norfolk, Va., to Coco Solo, 
C. Z., in 24 hours. (Hall-Aluminum XPzH-r, 4 Curtiss Conqueror 
engines.) 

Rex B. Beisel, A. Lewis MacCiain, and F. I\'f. Thomas receive Wright 
Brothers Medal anrl Manly Memorial Medal for I9.34 from Society of 
Automotive Engineers for paper on engines. 

Gaston Gcnin, Jean Laurent, and Andre Robert fly from Paris, France, to 
Madagascar in 3 days, 13 hrs. r8 min. (Farman 190, Lorraine Algol 
engine.) 

Dr. Richard U. :t:ight and Rohert Wilson complete r~und-the-world trip 
by boat and airplane at College Point N. Y., havmg covered 2Q,ooo 
miles since leaving New Haven, Conn.,' on August 20, 1934. (Bellanca 
Skyrocket, Pratt & Whitney Wasp engine.) 

Harry Richman makes amphibian altitude record of r8,641.676 feet at 
Miami, Fla. (Sikorsky S-39, Pratt & Whitney Wasp Junior engine.) 

Prof. C. G. Rosshy and Dr. H. C. Willett receive the Sylvanus Albert Reed 
Award for 1934 from the Institute of the Aeronautical Sciences for work 
in meteorology. · 

llarry Richman and George Daufkirch make amphibian speed record for 
r,ooo kms. of 99·9S m.p.h. at Miami Fla. (Sikorsky S-39, Pratt & 
Whitney Wasp Junior engine.) ' 

"U.S. S. Macon" crashes at sea off the California coast, with loss of two lives. 

Paul Codos and Maurice Rossi attempt South Atlantic flight from Mar­
seilles, France, but arc forced down at Cape Verde Islands. (Bieriot­
Zapata, Hispano-Suiza engine.) 

Lelan? S. Andrew~, with Hen_ry Meyers, co-pilot, and G. D. Raybu~n, 
rad1o operator, flies an Amencan Airlines plane from Los Angeles, Cahf., 
to Floyd Bennett Field, Brooklyn New York in II hrs. 34 min. r6 sec., 
making transcontinental record f~r passenger' transport airplanes. (Air­
plane Development Vultee, Wright Cyclone engine.) 

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

Wiley Post flies from Burbank, Calif. to Cleveland, 0., in 8 hrs. 4 min. 
at an altitude of about 30,ooo feet.' (Lockheed Vega, Pratt & Whitney 
Wasp engine.) 

Herbert Schiff Memorial Trophy for 1934 presented to Training Squadron 
Two, U. S. Naval Air Station, Pensacola, Fla. 

"Graf Zeppelin" resumes its regular mail and passenger service between 
Germany and Brazil. 



Apr. f) 

.\pr. •h·I7 

.\pr. 19-20 

May 8 

May 10 

!\lay 15 

May 16-17 

!\lay 18 

May 19 

~lay 2o-21 

May 21 

May 25 
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~lackay Trophy for 1934 presented to Brig. Gen. Henry H. Arnold for lead­
ership of U. S. Army Alaska flight. 

"Pan American Clipper" flies from Alameda, Calif., to Honolulu, Hawaii, 
in 18 hi:'. 39 min., in first test flight for Pan American Airways. (Sikorsky 
S-42, 4 Pratt & Whitney Hornet engines.) 

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

D. \V. Tomlinson, with H. B. Snead and Peter Redpath, flies a Trans­
continental and Western Air plane non-stop from Burbank, Calif., to 
Floyd Bennett Field, Brooklyn. New York, in II brs. 5 min. 45 sec., 
making record for transport airplanes and non-stop west-east transconti­
nental record. (Douglas DC-1, 2 Wright Cyclone engines.) 

:\melia Earhart makes first non-stop flight from l\le:~:ico City, l\Iex., to 
Newark, N. J. in 14 hrs. 19 min. (Lockheed Vega, Pratt & Whitney 
Wasp engine.) 

Rear Adm. Richard E. Ryrd returns to the United States from Second 
Antarctic Expedition. 

:'llajor E. E. Aldrin makes amphibion speed record for IOO kms. of I59-78I 
m.p.h. at Newark, N. J. (Douglas Dolphin, 2 Pratt & Whitney \\"asp 
engines.) 

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

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

Third annual Deutsch de Ia Meurthe Cup Race won by Raymond Delmotte 
at 275.8 m.p.h. (Caudron C.46o, Renault engine.) 

Juan I. Pombo flies from Bathurst, Gambia, Africa, to Natal, Brazil, in 
I6 hrs. 55 min. (British Aircraft Eagle, De Havilland Gipsy l\Iajor 
engine.) 

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

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

June 4-July 1 Fred and AI Key make refuelling duration record of 27 days, 5 hrs. 34 min. 
(653 brs. 34 min.) at :Meridian, l\Iiss. (Curtiss Robin, \Vright Whirlwind 
engine.) 

June 16 

June 17 

June 20 

June 22-23 

June 25 

Benjamin King and Daniel Brimm make distance record for light seaplanes 
in the third category of I85.4 miles, from North Beach, N.Y., to \Vhitney's 
Landing, Anne Arundel Co.unty, l\Id. (Aeronautical Corporation Aeronca 
C-3, Aeronca E-n3-A engme.) 

l\Iaryse Hilsz makes won:en's altitude reco.rd of 37,038 feet at Villacoublay, 
France. (Morane, Gnome & Rhone engme.) 

Marquise Carina Negrone makes women's altitude record of 39,5Ir.o36 
feet at Rome, Italy. (Caproni II3R, Bristol Pegasus S.2 engine.) 

Lieut. de Vaisseau Hebrard and crew make seaplane distance record of 
2,695.565 miles from Cherbourg, France, to Ziguinchor, Senegal, Africa. 
(Latecoere 300, 4 Hispano-Suiza engines.) 

Benjamin King makes distance record for light seaplanes in the second 
category of n1.20 miles. (Aeronautical Corporation Aeronca C-3, 
Aeronca E-n3-A engine.) 
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June 25 

June 27 

June 29 

June 2CJ-July q 

July I I 

July 16-17 

July IS-Aug. 16 

July 20-28 

July 22 

Aug. 15 

Aug. 24 

Aug. 26-0ct. 29 

Aug. 30-Sept. 2 

Sept. 7 

Sept. 12 

Sept. IJ 

Sept. rs 

Sept. rs-r8 

Sept. 21-22 

Sept. 24 

Lieut. Richard L. Burke, t -. S. Coast (;uard, make~ amphibian :-peed 
record for 100 kms. of 173-9-15 m.p.h. (C;rumman, \\'right Cyclone 
engine.) 

Lieut. Richard L. Burke, U. S. Coast (iuard, makes altitude mark for am­
phibians with load of soo kgs. of 17,877.243 feet. (Grumman, \\'right 
Cyclone engine.) 

Sixteenth Annual Royal Air Force Display held at llendon, England. 

Sixth Annual Soaring :\lect held at Elmira, X. Y. 

Laura Ingalls flies non-stop from Floyd Bennett Field, Brooklyn. Xcw 
York, to Burbank, Calif., in r8 hrs. 23 min., making cast-west transconti­
nental record for women. (Lockheed Orion, Pratt & \\'hitncy \\'asp 
engine.) 

l\lario Stoppani and Casimiro Babbi make seaplane distance record of 
J,06J.r66 miles from l\lonfalconc, Italy, to Bcrhcra, British Somaliland. 
(Cant Z-sor, Isotta-Fraschini-:\sso engine.) 

Thor Solberg with Paul Oscanyan, radio operator, flies from Floyd Bennett 
Field, Brooklyn, New York, to Bergen, Norway, via Canada, (;reenland, 
and Jceland. (Loening amphibian, Wright Cyclone engine.) 

All-American Aircraft Show held at Detroit, l\1 ich., under sponsorship of 
Aeronautical Activities As<;ociation of l\lichigan and sanction of the 
Aeronautical Chamber of Commerce of America, Inc. 

Collier Trophy for 1<134 presented to Capt. Albert F. Jlcgcnhcrger for de­
velopment and demonstration of a successful blind landing system. 

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

Major Gen. Frank 1\LAndrcws, U.S. Army, J. G.l\loran,andH. 0. Johnson 
make three seaplane speed records for r,ooo kms. of 165.040 m.p.h. at 
Floyd Bennett Field, Brooklyn, New York. (:\Jartin B-12-:\, 2 Pratt & 
Whitney Hornet engines.) 

Harold L. Farquhar and Fritz Bieler fly from North Beach, N. Y., to 
Heston, England, hy way of Canada, Alaska, Russia, China, India, and 
North Africa. (Beech Br7R, Wright Whirlwind engine.) 

National Air Races held at Cleveland, 0. 

King's Cup Race won by Flight Lieut. Tom Rose at I76.28 m.p.h. in Eng­
land. (!\Jiles Falcon, De Havilland Gipsy VI engine.) 

Laura Ingalls flies non-st?P from Burbank, Calif., to Floyd Bennett Field, 
Brooklyn, New York, 1n 13 hrs. 34 min. 5 sec., making west-cast trans­
continental record for women. (Lockheed Orion, l'ratt & Whitney \\'asp 
engine.) 

Howard Hughes makes land plane speed record of 352-388 m.p.h. at Santa 
Ana, Calif. (Hughes Special, Pratt & Whitney Wasp Junior engine.) 

Alexander P. de Seversky makes amphibian speed record of 2J0.4IJ m.p.h. 
at Detroit, Mich. (Seversky, Wright Cyclone engine.) 

Gordon Bennett Balloon Race won by Z. Burzynski and \\'. Wysocki, 
Poland, covering 1,025-55 miles from Warsaw to Tiszkino, Russia, in 
57 hrs. 54 min. 

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

Benjamin King makes altitude record for light seaplanes in the fourth 
category of xs,o8r.976 feet at Anacostia, D. C. (Aeronautical Corpora­
tion Aeronca C-2, Aeronca E-rr3-A engine.) 
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Sept. 26 

Oct. 9-10 

Oct. 11-28 

Oct. 1.1-15 

Oct. 19 

Xov. 5-11 

N'ov. 9 

.1\ov. 11 

~ov. 13 

Xov. 22 

Xov. 22-29 

N'O\·. 23-Dec. s 

Nov. 24 

Dec. 3 

Dec. 9 

Dec. 11 

Dec. II 

Benjamin Kin~: makes distance record for light seaplanes in the fourth 
category of 230-JI4 miles, from Anacostia, D. C., to Ossining, X. Y. 
(Aeronautical Corporation Aeronca C-2, Aeronca E-1 13-:\ engine.) 

Xavy flying boat P3Y-1 flies non-stop from :'\orfolk, \'a., to Coco Solo, 
C.Z., in 17 hrs. 33 min. (Consolidated I'.>Y-1, 2 Pratt & Whitney Wasp 
Junior engines.) 

International Aero Show held at ~lilan, Italy. 

Lt. Comdr. Kneller :\lcGinnis, l". S. N'nvy, and c:rew of fi~·e make seaplane 
distance record of 3,281.~02 miles from Cristobal Harbor, C. Z., to Ala­
meda, Calif. (Consolidated P3Y-1, 2 Pratt & Whitney Wasp Junior 
engines.) 

:\litchell Trophy Race won by Capt. Karl E. Gimmler, lJ. S. Air Corps, at 
212.96 m.p.h. at Selfridge Field, :'.lich. (Boeing P-26.-\, Pratt & \\"hitney 
Wasp engine.) 

David W. Llewellyn and :\Irs. Jill Wyndham fly from Capetown, S. Africa, 
to I !an worth, England. in 6 days, I 2 hrs. 17 min., making new record. 
(Hendy Heck, De Havilland Gipsy VI engine.) 

Sir Charles Kingsford-Smith and J. T. Pethybridge leave Croydon, Eng­
land, on projected flight to Australia. l'nreported at end of I935· (Lock­
heed Altair. Pratt & Whitney \\'asp engine.) 

l". S. Xavy makes first massed flight from Honolulu to French Frigate 
Shoals, .p seaplanes flying 759 miles non-stop in 6 hrs. ro min. (Con­
solidated 1'2\"-r. 2 \\"right Cyclone engines.) 

Capt. Albert\\". Stevens and Capt. Orvil :\.Anderson make altitude balloon 
record of 72,394·795 feet. tra,·eling from Rapid City to White Lake, S.D. 

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

Vladimir Kokinaki reported to have made unofficial airplane altitude record 
of about 47.800 feet at :'.loscow, Russia. 

Pan American Airways starts first transpacific air mail sen·ice, flying from 
Alameda, Calif., to l\lanila, Philippine Islands, with stops at Honolulu, 
Midway, Wake and Guam Islands. (i\lartin tlying boat, 4 Pratt & 
\\'hitney Wasp engines.) 

Lincoln Ellsworth and Herbert Hollick-Kenyon, pilot, tly approximately 
2,100 miles from Dundee Island, \\'eddell Sea, Antarctica, to within 25 
miles of Little America, Bay of Whales, Ross Sea. They were forced down 
four times by bad weather. and the last time by lack of fuel. (Northrop 
Gamma, Pratt & Whitney \\'asp engine.) 

Edward W. Stitt makes American distance record for light airplanes in the 
fourth category of 449-5 miles. from Toledo, 0., to Laurenceville, \'a. 
(Aeronautical Corporation Aeronca C-2, Aeronca ro;-A engine.) 

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

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

Benjamin King makes speed record for 100 km~. for seaplanes in the fourth 
category of So.g3r m.p.h. at l\Iiami, Fla. (Aeronautical Corporation 
Aeronca C-3, Aeronca E-113-A engine.) 

Benjamin King makes speed record for soo kms. for seaplanes in the fourth 
category of 70.499 m.p.h. at ~Iiami, Fla. (Aeronautical Corporation 
Aeronca C-,3, Acronca E-u3-A engine.) 
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Hubbard Gold :Medal of the National Geographic Society presented to 
Capt. Albert W. Stevens and Capt. Orvil A. Anderson for their strato­
sphere balloon ascent of Nov. I 1. 

Dec. 12 Lieut. Hugh F. l\J cCafiery, U. S. Army, and crew of five make amphibian 
distance record of I 10JJ.2 miles from San Juan, P.R., to Chapman Field, 
Miami, Fla. (Douglas OAs amphibian, 2 Wright Cyclone engines.) 

Dec. r2-I4 

Dec. rS-21 

Dec. 24 

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

Gaston Gcnin and Andre Robert fly from Paris, France, to Madagascar in 
2 days, 9 hrs. 32 min., making new record. Caudron-Simoun, Renault 
engine.) 

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

OFFICIAL AIR RECORDS 
Established under Rules and Regulations of the 

FEDERATION AERONAUTIQUE INTERNATIONALE 

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

December 31, 1935 

OFFICIAL WORLD AIR RECORDS 

World records are defined as maximum performance regardless of the 
class or type of aircraft used. 

MAXIMUM SPEED OVER A 3 KILOMETER COURSE 
709.209 km.p.h. (440.681 m.p.h.) 

Francesco Agello, Italy, October 23, 1934. 
AIRLINE DISTANCE .....••.••.•.....•.•...••. 9,104.700 kilometers (5,657.387 miles) 

M. Rossi and P. Codos, France, August 5, 6, and 7, 1933. 
DISTANCE, CLOSED CIRCUIT .............••. 10,601.480 kilometers (6,587.441 miles) 

Bossoutrot and Rossi, France, March 23, 24, 25 and 26, 1932. 
ALTITUDE ......................................... 22,066 meters (72,394.795 feet) 

Capt. Orvil A. Anderson and Capt. Albert W. Stevens, U. S. Army Air Corps, United 
States, November 11, 1935. 

CIRCUIT OF WORLD .................................. ~ ... (No record established) 
AIRLINE DISTANCE WITH REFUELING ......•.•• , .•.•..••. (No record established) 

OFFICIAL INTERNATIONAL AND NATIONAL "CLASS" 
RECORDS 

AIRPLANES-CLASS C 
DISTANCE, CLOSED CIRCUIT 

International Record •.•••••••••.....•••......• 10,601.480 kilometers (6,587.441 miles) 
Bossoutrot and Rossi, France, Bleriot 110 Monoplane, Hispano-Suiza 500 HP engine, 
March 23-26, 1932. 

National (U.S.) Record ••••••••••.....••••.•••....• 4,050 kilometers (2,516.55 miles) 
Lts. Kelly and Macready, USA, T-2 airplane, Liberty 375 HP engine, Dayton, Ohio, 
April 16 and 17, 1923. 

DISTANCE, AIRLINE 
International Record ••••••••.••••••..•...•..•.• 9,104.700 kilometers (5,657.387 miles) 

M. Rossi and P. Codos, France, Bleriot-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, Wright J-6 300 HP 
engine, from Brooklyn, New York, to Istanbul, Turkey, July 28, 29, and 30, 1931. 
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DISTANCE, BROKEN LINE 
Internation?J Re<:ord •....••.•••••••••.. : ...•.••• 9,106.330 kilometers (5,658.400 miles) 

M. Ross1 and P. Codos, France, Blenot-Zapata monoplane, "Joseph Le Brix," His­
pano-Suiz.a 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 ............................................ None established. 

ALTITUDE 
International Re<:ord ..•.................••.••.••..•. 14,433 meters (47,352.219 feet) 

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

National (U.S.) Record ............................... 13,157 meters (43,165.880 feet) 
Lt. Apollo Soucek, \Vright "Apache," Pratt and \Vbitney 450 HP engine, at Ana­
costia, D. C., June 4, 1930. 

MAXDIU:'I£ SPEED 
International Record ........................ Speed, 567.115 km.p.h. (352.388 m.p.h.) 

Howard Hughes, United States, Hughes "Special" monoplane, Pratt & \Vhitney \Vasp 
Junior 1000 HP engine, Santa Ana, California, September 13, 1935. 

National (U.S.) Record ... , •••• , ••••.•• , ........................... Same as above. 

SPEEDS FOR SPECIFIED DISTANCES WITHOUT .PAY LOAD 

SPEED FOR 100 KILOMETERS (62.137 MILES) 
International Record .••..•...•..•••.••••••••.• Speed, 476.316 km.p.h. (295.969 m.p.h.) 

Maurice Arnoux, France, Caudron C.460 monoplane, Renault 360 HP engine, Chartres· 
Bonce-Etampes course, August 10, 1935. 

National (U.S.) Re<:ord ••••••••...••••••••..••• Speed, 428.138 km.p.h. (266.032 m.p.h.) 
]. R. Wedell, Wedell-Williams monoplane, Pratt & \Vhitney Wasp 800 HP engine. New 
Orleans, Louisiana, February 17, 1934. 

SPEED FOR 1000 KILOMETERS (621.369 MILES) 
International Record .......................... Speed, 450.371 km.p.h. (279.847 m.p.h.) 

Raymond Delmotte. France, Caudron C.460 monopbne, Renault 360 HP engine, Istres, 
August 24, 1935. 

National (U.S.) Record ........................ Speed, 308.470 km.p.h. (191.674 m.p.h.) 
D. \V. Tomlinson, pilot; T. S. Bartle3, co-pilot; Douglas DC-1 monoplane, 2 Wright 
Cyclone 710 HP engines, Floyd Bennett Field-Eolling Field-\Villoughby Spit-Floyd 
Bennett Field course, j\fay 18, 1935. 

SPEED FOR 2000 KILOMETERS (1242.739 MILES) 
International Record •.•••.•••••••••••.•••••. Speed, 380.952. km.p.h. (236.712 m.p.h.) 

Attileo Eiseo and Gori Castellani, Italy, S-79 I-MAGO airplane, 3 Alfa-Romeo 125 
engines, 1\Ionte-Cavo, Monte Nerone, Ansedonia course, September 23, 1935. 

National (U.S.) Record .•••••••••••.•..••••.•••. Speed, 307.234 km.p.h, (190.906 m.p.h.) 
D. W. Tomlinson, pilot; J, S. Bartles, co-pilot; Douglas DC·l monoplane, 2 \Vright 
Cyclone 710 HP engines, Floyd Bennett Field-Bolling Field-\Villoughby Spit-Floyd 
Bennett Field course, May 18, 1935, 

SPEED FOR 5000 KILOMETERS (3106.849 MILES) 
International Record •••..••••••.••..••••••••• , ,Speed, 272,030 km.p.h. (169.031 m.p.h.) 

D. \V. Tomlinson, pilot; T. S. Bartles, co-pilot; United States, Douglas DC-1 monoplane, 
2 Wright Cyclone 710 HP engines, Floyd Bennett Field-Bolling Field-\Villoughby 
Spit-Floyd Bennett Field Course, May 16-17, 1935. 

National (U.S.) Record ..................... • .. · • · · · • • · • · .. · · · · •. • .... Same as above. 

SPEED FOR 10,000 KILOMETERS (6213.698 :L\IILES) 
International Record •.•.•••.•••••.••.•. • •::. • • ._Speed, 14~.853 km.p.h. (93.114 m.p.h.) 

J. Le Brix and 1\{. Doret, France, Dew01tme airplane, H1spano·SU1za 650 HP engine, 
Istres, June 7, 8, 9, and 10, 1931. 

National (U.S.) Record ........ •• • .. • · • · · • · • • • · · • .. · · · · .. • • · • • • • ·.None established. 

CLASS C-WITH PAY LOAD OF 500 KILOGRAMS 
(1102.311 lbs.) 

ALTITUDE 
International Record •••••••• • .. · • · • · • •.• • • • · • • • • • · • • • .. 10,285 meters (33,743.334 feet) 

M. Signerin, France, Breguet 198 a~rplane, Gnome-Rhone 620 HP engine, Villacou· 
blay, September 21, 1932. 

National (U.S.) Record .••• • • • · • • • · · • · • · • • • · · • · · • • · · · • • • • · 8,578 meters (28,143 feet) 
Lieut. H. R. Harris, U.S.A.S., USA-TP-1, Liberty 400 HP engine, at Wright Field, 
Dayton, Ohio, May 21, 1924. 
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SI'EEIJ FOI~ I 000 Kl LO~I ETEI~S 
International Record ........................... Speed, 390.371 km.p.h. (24:.:;(.5 m.p.h. 1 

:\ttileo l!iseo and Gori Castellani, lt.tly, S-79 1-~L\<-;n airplane, .1 ,\lfa·l~omeo 1:5 
engines, ~lnnte Cavo.:~.Iontc Ncronc~Anscdonia course, !-ieptemher :.!.l, lfJ.l='. 

National (U.S.) Record ....•.....•............. Speed. 308.470 km.p.h. ( 191.674 m.p.h.) 
IJ. \V. Tomlinson, pilot; I. S. Jlartles, co-pilot; I lou!'(Ja, IJ('.J monoplane. 2 \\'ri!'(ht 
Cyclone 710 HP engines, l;loyd Bennett Field-Holling Field-\\'ill<•ughhy Spit-Floyd 
Bennett Field course, May 18, 1935. 

SPEEil FOR 2000 KILO~IETERS 
International Recore! ......•......•.••......•... Speed, JR0.952 km.p.h. ( 236.712 m.p.h. I 

,\ttileo Biseo and Gori Castellani, Italy, S-79 I-:.1:\l.O airplane, 3 :\lfa-l{omeo 125 
engines, i\lonte Cavo-1\!onte Nerone-:\nsedonia course, September 23, 1935. 

National (U.S.) Record ........•....•........... .Speed, 307.234 km.p.h. (190.906 m.p.h. I 
ll. \V. Tomlinson, pilot; .1. S. Bartles, co-pilot; Douglas IJC-1 monoplane, 2 \\'right 
Cyclone 710 liP engines, Floyd Bennett Field-Bolling Fiel•l-\\'illoughby Spit-Floyd 
l'ennett Fidd course, May 18, 1935. 

SPEED FOR 5000 KILOMETERS 
I nternat iona1 Record ...•..........•.•..•........ Speed, 272.030 km.p.h. (169.031 m.p.h.) 

D. \V. Tomlinson, pilot; J. S. B~rtles, co-pilot; Cnited States. Dou![las DC-I monoplane, 
2 \Vright Cyclone 710 liP eng•nes, Floyd Bennett Field- Bolling Field-\\'illoughhy 
Spit-Floyd Bennett Field course, ~lay 16-17, 1935. 

Xational (U.S.) Record .••..•.••..•.•..•................••.......•.... Same as al>O\"e. 

CLASS C-WITH PAY LOAD OF 1000 KILOGRAMS 
(2204.622 lbs.) 

ALTITUDE 
International Record ••••••••••••..•..•..•••..••••••••. 8,980 meters (29,461.853 feet) 

M. Signerin, France, Breguet 198 airplan.e, Gnome·Rhone 620 HP engine, Villacoublay, 
September 23, 1932. 

National (U.S.) Record .••••••• • •. • ••...••.•••••••• ,, •. , •• 6,346 meters (20,820 feet) 
Waldo Waterman, Bach airplane, Wright ]·6 engine, Los Angeles Airport, Los An· 
geles, California, July 26, 1929. 

SPEED FOR 1000 KILOMETERS 
International Record •••••••••••• ··:······ •..•.. Speer!, 390.3il km.p.h. (242.565 m.p.h.) 

Attileo Disco and Gori Castellam, Italy, S-79 I-MAGO airplane 3 :\!fa-Romeo 125 
engines, :Monte Cavo-}[onte Nerone-An,edonia course, September 23; 1935. 

National (U.S.) Recore!.., .•... ·•········· ...... Speed, 308.470 km.p.h. (191.674 m.p.h.) 
D. W. Tomlinson, pilot; J . .S. Bartles, co-pilot; Douglas DC-1 monoplane. 2 \Vright 
Cyclone 710 HP engines, Floyd Ilennett Field-Bolling Field-\Villoughby Spit-Floyd 
Bennett Field course, l\Iay 18, 1935. 

SPEED FOR 2000 KILO:VrETERS 
International Record ....•...•.• ···:······.· ..... Speer!, 380.952 km.p.h. (236.712 m.p.h. l 

Attileo Piseo and Gori Castellani, Italy, S-79 I-~! /\(~0 airplane, 3 A !fa-Romeo 1.!5 
engines, Monte Cavn-:\fonte Nerone·Ansedonia course, September 23, 19.35. 

National (U.S.) Record .•..•••..... ··•··· ....•.. Speed, 307.234 km.p.h. Cl90.906 m.p.h.) 
D. W. Tomlinson, pilot; J. S. Bartles, co-pilot; Douglas DC-1 monoplane. 2 \Vright 
Cycfone 710 HP engines, Floyd Bennett Field-Balling Field-Willoughby Spit-Floyd 
Bennett Field course, 1\fav JR. 1935. 

SPEED FOR 5000 KIT.O~!ETERS 
International Record ......•.....•.•• · • · • · • · · ••. Speed, 272.030 km.p.h. (169.0.31 m.p.n.) 

D. W. Tomlinson, pilot; J. S. Bartles, co-pilot; United States, Douglas DC-1 monoplane, 
2 Wright Cyclone 710 HP engines, Floyd Bennett Field-Rolling Fielrl-\Villoughhy 
Spit-Fioyrl Bennett Field course, May 16-17, 1935. 

National (U.S.) Record ..•••••.•• ··••••••·• •. •· •••.••.......•..•...... Same as ahove. 

CLASS C-WITH PAY LOAD OF 2000 KILOGRAMS 
( 4409.244 lbs.) 

ALTITUDE 
International Record •..•••..•..... · · · · · · · · · ••.•..•.•.• 8,438 meters (27,683.643 feet) 

Nicola di Mauro and Giorgio Olivari, Italy, Savoia-Marchetti S. 72 airplane powered 
with 3 Pegasus S. 2 engines, Montecelio airport, Rome, May 12, 1934. 

National (U.S.) Record •••••.••...•..... •• • ••••••••..•••• 2,049 meters (6.722.420 feet) 
Lieut. H. R. Harris, U.S.A.S .. Barling Bomber, 6 Liberty 400 HP engines, Wright 
Field, Dayton, Ohio, October 25, 1923. 

SPEED FOR 1000 KILOMETERS 
International Record ...••...•.........••...•..• Speed, 390.371 km.p.h. (242.565 m.p.h.) 

Attileo Biseo and Gori Castellani, Italy, S-79 I-:\IAGO airplane, 3 Alfa-Romeo 125 
engines, Monte Cavo-1\fonte Nerone-Ansedonia course, September 23, 1935. 

National (U.S.) Record •.....•...•..•....•.•... Speed, 308.470 km.p.h. (191.674 m.p.h.) 
D. W. Tomlinson, pilot; J. S. Bartles, co-pilot; Douglas DC-1 monoplane. 2 Wright 
Cyclone 710 HP engines, Floyd Bennett Field-Bo!ling Field-Willoughby Spit-Floyd 
Bennett Field course, May 18, 1935. 



.\\'I:\ TIO:\ CHRO:\OLOGY A:\D RECORDS 445 

SPEED FOR :?000 KILO~IETERS 
Interr~ation~! l'ecord .. :.: ......... : .......... _ .. Speed, ~80.9.52 km.p.h. (236.712 m.p.h.) 

Att!leo ltseo and (.ort Castellant, Italy, s.,9 1-:\IAC.O :urplane, 3 ,\!fa-Romeo 125 
X et!gme;. ~l'!nte Cavo-:\lonte Xerone-Ansedonia course, September 23. 1935 . 
• altona! (~ .S. ~ Hecord_. ....... : ............ ·.·.Speed, 307 . .?3~ km.p.h. (190.906 m.p.h.) 

D. \\. fomhnson, ptlot; J. S. nartles. co-ptlot: Douglas DC-I monoplane 2 \\'right 
Cyclone 7_!0 liP engines, Floyd Bennett I'ield-Bolling Field-Willoughby Spit-Floyd 
Bennett held course, :\lay 18, 1935. 

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

CLASS C-WITH PAY LOAD OF 5000 KILOGRAMS 
(11,023 lbs.) 

ALTITUDE 
Intern~tional Record .•.•.•.........•..•...•.•...•••.••. 6,649 meters (21,814.239 feet) 

Lucten Coupet, France, Farman type F. 221, ~ Gnome·Rhone type K. 14 RSD motors, 
a~ Toussus le ~oble, June 16, 193~. 

NatiOnal (U.S.) Record ............................................ None established. 
SPEED FOR 1000 KILO:\IETERS 

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

Neither International nor National (U.S.) Record has been established. 
SPEED FOR 5000 KILO~!ETEI{S 

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

CLASS C-WITH PAY LOAD OF 10,000 KILOGRAMS 
(22,046 lbs.) 

ALTITUDE 
International Record ...................................... 3,231 meters (10,597 feet) 

Cav. Domenico Antonini, Italy, Caproni "Ca 90" airplane, 6 Isotta·Fraschini Asso 
engines, 1000 HP each, Cascina l\lalpensa, February 22, 1930. 

National (U.S.) Record ............................................ None established. 
SPEED FOR 1000 KILOMETERS 

Neither International nor National (U.S.) Record has been established. 
SPEED FOR 2000 KILO.\IETEHS 

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

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

CLASS C-GREATEST PAY LOAD CARRIED TO AN 
ALTITUDE OF 2000 METERS 

(6,561.66 feet) 

International Record •••.•••.....•..•.......•.....••• 10,000 kilograms (22,046.222 lbs.) 
Cav. Domenico Antonini, Italy, Caproni "Ca 90" airplane, 6 Isotta·Fraschini Asso 
engines, 1000 HP each, Cascina Malpensa, February 22, 1930. 

National (U.S.) Record ............ , ....•.......•....• 2,000 kilograms (4,409.244 lbs.) 
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 HP engine, 
from Istres airport to Ville·Cisneros, January 11 and 12, 1931. 

National (U.S.) Record ...... , ............ , ........................ None established. 
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ALTITUDE 
International Record ••••••..•••••••••••••••.•••••.•.•••••• • 9,282 meters (30,45~ feet) 

Comm. Renato Donati, pilot, M. L:mciani, passenger, Italy, Fiat A.S.I.c.n.a. airplane, 
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, 
Missourk_ September 30, 1929. 

SPEED FOt< 100 KILOMETERS ? I 
International Record., ••••••••••.•.•••••••••••• Sp~ed, 453.743 km.p.h. (281.94- m.p, 1.) 

Maurice Arnoux and Mme. Eecker, France, Caudron C.450 monoplane, nenault engme, 
C~artres·Bonce-Etampes course, August 8, 1935. . 2 225 1 Nattonal (U.S.) Record ......................... ~peed, 277.169 km.p.h. (17 . m.p. 1.) 
John H. Wright, pilot; Karl E. Voelter, passenger; 1\lonocoupe monoplane, \Varner 
Super Scarab 145 HP engine, Miami, Florida, January 15. 1935. 

SPEED FOR 1000 KILOMETERS 953 1 ) 
International Record •••••.••••.•••••••.•••..••. Speed, 292.825 km.p.h. (181. Bm.p. 1.1. Maurice Arnoux and Mme. Becker, France, Caudron "Rafale" C.660, Renault- enga 1 

140 HP engine, Angers, July 7, 1935. N bl" h d 
National (U.S.) Record............................................ one esta 1s e . 

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

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

AIRLINE DISTANCE 
International Record ••••••..•..•...••.•••••••••••••• 3,582 kilometers (2,225.747 miles) 

Captain Skerzinski, Poland, R. W. D. 5-2 monoplane, Gipsy Major 130 HP engine, 
from St. Louis, Senegal, to Maceio, Brazil, May 7, 1933. 

National (U.S.) Record .••••••..•••••••••••••••••••.••• 2,655 kilometers (1,650 miles) 
D. S. Zimmerly, Barling NB-3 airplane, 60 HP LeBlond engine, Brownsville, Texas, 
to Winnipeg, Canada, July 17, 1929. 

ALTITUDE 
International Record .................................. 10,008 meters (32,834.546 feet) 

Furio Niclot, Italy, E.T.A., C.N.A. airplane, C.N.A.C. 7, 160 HP engine, Littorio 
Airport, December 24, 1933. 

National (U.S.) Record •••..•••••••..•.•••••••••.••••• • 7,338 meters (24,074.730 feet) 
D. S. Zimmerly, Barling NB-3 monoplane, Lambert R266 90 HP engine, Forest Park 
Flying Field, St. Louis, Missouri, February 16, 1930. 

SPEED FOR 100 KILOMETERS 
International Record ••••••••••••••••••••••••••. Speed, 358.664 km.p.h. (222.863 m.p.h.) 

Arthur C. Chester, "Chester Special" monoplane, Menasco C-4-S 200 HP engine, Mtami, 
Florida, January 9, 1935. 

National (U.S.) Record .•.••••...••••••••••••••••••••••••.•••.•.•••.• Same as above. 
SPEED FOR 1000 KILOMETERS 

International Record •••••.••••••••.••.•••••..• Speed, 332.883 km.p.h. (206.843 m.p.h.) 
R. Delmotte, France, Caudron monoplane, type 362 Renault-Bengali 150 HP engine, 
at Istres, December 26, 1933. ' 

National (U.S.) Record ••.•.••••••••••••••••••••••••.••••••..•••••• None established. 
SPEED FOR 2000 KILOMETERS 

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

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

AIRLINE DISTANCE 
Internati_onal Record. • • • • · · · • • • • • • •.· .••••..••••••••• 886.677 kilometers (550.954 miles) 

S~b!lsttano :Sedendo and P •• Nuv'!h• Italy, N. S. airplane, Pobjoy 75 HP engine, from 
C~msello-M!Iano to San V1to de1 Normani-Erindisi, April 24, 1933. 

NatiOnal (U.S.) Record................ None established 
ALTITUDE ··••••••·•••·····••··•••••• . 

lnte.rnatiof!al Record· •: • • · • • • • • • • • · • • • •••••••..•••.••• 6,951 meters (22,805.049 feet) 
G10vanm Z~ppetta, ptlot;. Ragusa Francesco, passenger Italy NS monoplane Pobjoy 
75 HP engme, Monteceho, December, 1933. ' • ' 

National (U.S.) R~cord. • • · · • • • • · · • • • • • • • ••••••••••.. .4,244 meters (13,923.843 feet) 
Edna Rudolph, p1lot, Thornton Waggoner, passenger Curtiss Wright Junior airplane, 
Szekely 43 HP engine, East St. Louis, Illinois, May 31, 1931. 
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Sl'EED FOR 100 KILOMETERS 
International Record •••• , •.•••••••.••.••••••••• Speed, 222.579 km.p.h. (138.304 m.p.h.) 

Sebastia_no Beden~o, pilot; J.{in~ldo Stenico, passenger; Italy, N-5 airplane, Pobjoy 75 
~.p. eng~ne, Ruden od lnfernacc10 temporary eour..,, February 17, 1935. 

National (U.S.) Record ........................................... None established. 
SPEED FOR 500 KILO)IETERS 

International Record .•..•••..••.••••..•.•••.••• Speed, 213.676 km.p.h. (132.772 m.p.h.) 
Sebastiana lledendo, pilot; Rinaldo Stenico, passenger; Italy, N·S airplane, Pobjoy 75 
h.p. engine, Ruderi od Infernaccio temporary cour..,, February 16, 1935. 

X a tiona! (U.S.) Record ......•.......•..•..•........••....•...••.• None established. 
SPEED FOR 1000 KILO)IETERS 

International Record •••..••..•••••.••.•••••.•• Speed, 195.760 km.p.h. (121.639 m.l?.h.) 
Bailly and Reginensi, France, Farman 239 airplane, Pobjoy 75 HP engine, Ville· 
sauvage-La Marmogne course, October 6, 1933. 

National (U.S.) Record ....•.•••••••••....•..•••.•••••..••..•...••. None established. 

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

AIRLINE DISTANCE 
International Record ••••••••••••••...•••••.•.••... 852.100 kilometers (529.469 miles) 

G. Fauvel. France . .i\laubaussin Pevret Type 10. Ko. 1 airplane. A.B.C. Scorpion 
engine. Saint-Inglebert to Pau, September 10, 1929. 

National (U.S.) Record ................................... 723.401 kms. (449.5 miles) 
Edward \V. Stitt, Aeronca C-2 airplane, Aeronca 107A engine, Toledo, Ohio, to Laurence­
ville, Virginia, .Kovember 24, 1935. 

ALTITUDE 
International Record ••....•••...•.•..•..•.•..•••.•••..••.• 5,193 meters (17,037 feet) 

G. Fauvel, France, l\laubaussin Peyret Type 10, No. 1 airplane, A.B.C. Scorpion 
engine, Le Bourget, Septembe1 5, 1929. 

National (U.S.) Record ••.•.•...••••.•••.••.•••••••..•••..• 5,324 meters (17,467 feet) 
Kenneth \V. Scholler, Aeronca airplane, Aeronca 38 HP engine, Detroit, ~Iichigan, 
April 12, 1931. 

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

SPEED FOR 100 KILOMETERS 
International Record ..••..••.•••••••.•.••••.•.• Speed, 221.307 km.p.h. (137.513 m.p.h.) 

S. J. \Vhitman, United States, "\Vhitman Special," Pobjoy "R" 95' HP engine, New 
Orleans, Louisiana, February 14, 1934. 

National (U.S.) Record ..•••...•••...•••.••.•••...••••••••.•••••.... Same as above. 
SPEED FOR 500 KILOMETERS 

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

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

SEAPLANEs-CLASS C2 

AIRLINE DISTANCE . . 
International Record ••••••••••••••••••••••••••••• 5,2~0.015 ktlometers (3,281.40.2 I_IUles) 

Lt. Comdr. Knefler McGinnis, USN, Lt. J. h.. Avenll~ USN, NAP 'f. P. Wtlkmson, 
USN, pilots; c. S. Bolka, A. E. J. Dionne and E. ~- Stzer, crew~ Umted States, Navy 
XP3Y-1 seaplane, 2 Pratt & Whitney 82.5 H~ engmes, from Cnstobal Harbor, Canal 
Zone, to San Francisco Bay, Alameda, Cahfornta, October 14-15, 1935. 

National (U.S.) Record .•••••..•••.•••••••••••••••••••••• • • • .•••.•.... Same as above. 
BROKEN LINE DISTANCE . . 

International Record •••.•••••••••.••••••••••• :· •• 5,5~1.392 ktlometers (3,443.25_5 '?'les) 
Lt. Comdr. Knefler McGinnis, USN, Lt. J. K. Avc;nll1 USN, NAP 'f. P. Wtlkmson, 
USN, pilots; c. S. Bolka, A. E. J. Dionne and E. \:. Stzer, crew;_ Umted States, Navy 
XP3Y-1 seaplane, 2 Pratt & Whitney 8~5 H~ engmes, from Cnstobal Harbor, Canal 
Zone, to San Francisco Bay, Alameda, Cahfornta, October 14-15, 1935. 

National (U.S.) Record ••••.••••••••••.•••.•.••..••..••••••••..•.•...• Same as above. 
ALTITUDE 

International Record ..•..••••••••••••..••.•• • ••••••• • .11,753 meters (38,,559.594 feet) 
Lieut. Apollo Soucek, U.S.N., United States, "Apache," Pratt and Whttney 425 HP 
engine, supercharged, at Washington, D. C., June 4, 1929. 

National (U.S.) Record ..•••••••••.•• •. •. • •. • ·• • • • · • • • • · • • • · • ·······Same as above. 
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1\fAXIl\IUM SPEED 
International Record ..••.•••.••••.•••••.••••... Speed, 709.209 km.p.h. (440.681 m.p.h.) 

Francesco Agello, Italy, 1\IC 72 seaplane, Fiat A.S. 6 engine at de Desenzano·Garda, 
October 23, 1934. 

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 \"-1400, 600 HP engine, 
Bay Shore, Baltimore, Maryland, October 27, 1925. 

SPEEDS FOR SPECIFIED DISTANCES WITHOUT PAY LOAD 

SPEED FOR 100 KILOMETEI{S (62.137 !\liLES) 
International Hecord ••••.••••••.•••••••.•..••• 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-I'esaro permanent course, October 8, 1933. 

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

SPEED FOR 1000 KILO.\IETEHS (621.369 .\JILES) 
International Record ........ ··:.· • •........... Speed, 265.60(, km.p.h. (165.040 m.p.h.) 

1~rig. Gen. F. ~J. Andrews, Pilot: .f. C._ ).loran and 1[, ().Johnson, crt•w; l~nited Stat~s. 
Martin E-12-A seaplane! 2 P & \V "Hornet" 700 Ill' engines, \\'illoughby ~pit-Floyd 
Bennett Field-Bolling :ield course, August 24, 1935. 

National (U.S.) Hecord ... ·• ........................................ Same as above. 
SPEED FOR 2000 KILOMETERS (1242.739 MILES) 

International Hecord •.•.•.•• : • • • ..•..•••..••.•• Speed, 253.182 km.p.h. (157.319 m.p.h.) 
Edwin Musick, Boris Sergtevsky and Charles A. Lindbergh, United States, Sikorsky 
S-42 seaplane, 4 Pratt and Whitney 670 liP "Hornet" engines, supercharged, at 
Stratford, Connecticut, August 1, 1934. 

National (U.S.) Record .. · · · · · · · • • •• · .•• • •••.....•••. , •..•.••.•.•.••• Same as above. 
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 l-IP 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. 

CLASS C2-WITH PAY LOAD OF 500 KILOGRAMS 
(1102.311 lbs.) 

ALTITUDE 
Internationa! Re~ord ..•• '· • • • · • · • • • ·: ·- · • • • • • • •••••..• , •. 9,532 meters (31,272.871 feet) 

M. Bourdm, 1• ranee, Ltore ancl Oltvter seaplane, 2 II ispano-Suiza 500 III' engines, at 
Antibes, January 26, 1934. , 

National (U.S.) Record •• ••••··••• • · · · • · • · • · •..• , .••.•.. 8,208 meters (26,929.080 feet) 
Boris Sergievsky, Sikorsky S-38 seaplane, 2 Pratt and \Vhitney "\Vasp" 420 HP engines 
supercharged, Bridgeport, Connecticut, July 21, 1930, ' 

SPEED FOI{ 1000 KILOMETERS 
International He cord ...... • · · ·: · · · • • • · • ·. • • ..•. Speed, 265.606 km.p.h, (165.040 m.p.h.) 

Brig. Gen. l'. M, Andrews, ptlot; J, <;_.\loran :111cl II. 0. [ohnson, crew; United States, 
.\Iartin E:_l2-A seap)ane,,2 l' & \V "Hornet" 700 HI' engines, \Villoughby Spit-Floyd 
Bennett I•tcld-Bollmg held course, Aug-ust 24, 1935. 

National (U.S.) Record •••.. • • • • • • • · · .•• ·- .•...••.••• , ••••••••••••.. Same as above 
SPEED FOR 2000 KILOMETERS 

International Record •.......•.•.•••.•• · .•. • ..•• Speed, 253.182 km.p.h, (157.319 m.p.h.) 
Edwin Musick, Boris Sergievsky and Charles A. Lindbergh, United States, Sikorsky 
S-42 seaplane, 4 Pratt and Whitney 670 HP "Hornet" engines, supercharged, at 
Stratford, Connecticut, August 1, 1934. 

National (U.S.) Record .••. • •• • • • •. • .•••. • • ••••..•••..••••..•..••••.. Same as above. · 
SPEED FOR 5000 KILOMETERS 

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

CLASS C2-WITH llA Y LOAD OF 1000 KILOGRAMS 
(2204.622 lbs.) 

ALTITUDE 
International Record ...• , •..•..•... • ......••.. , ..• , .•• 8,864 meters (29,081.277 feet) 

M. Bourdin, France, Liore and Olivier seaplane, 2 I-Iispano·Suiza 690 HP engines, 
at Antibes, December 26. 1933. 

National (U.S.) Record., .••••••••••••...••.•••••..•••• 8,208 meters (26,929.080 feet) 
Boris Sergievsky, Sikorsky S-38 seaplane, 2 Pratt and \Vhitney Hornets, 575 HP 
each, at Bridgeport, Connecticut, July 21, 1930. 
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SPEED FOR 1000 KILOMETERS 
International Record ........••................. Speed, 265.606 km.p.h. (165.040 m.p.h.) 

Brig. Gen. F. ).f. Andrews, pilot; J. G. Moran and H. 0. Johnson, crew; United States. 
~hrtin D-12-A seaplane. 2 P & \V "Hornet" 700 HP engines, \Villougbby Spit-Floyd 
Dennett Field-Dolling Field course, August 24, 1935. 

National (U.S.) Record •••.....••.•...•...•. o ••••.•...••.•.•..•. o ••.. Same as above. 
SPEED FOR 2000 KILOMETERS 

International Record •..••...•.••••..•.....••..• Speed, 253.182 km.p.b. (157.319 m.p.h.) 
Edwin Musick, Boris Sergievsky and Charles A. Lindbergh, United States, Sikorsky 
S-42 seaplane, 4 Pratt and \Vhitney 670 HP "Hornet" engines, supercharged, at 
Stratford, Connecticut, August 1, 1934. 

National (U.S.) Record ..••.••..••••••••.••... o •••..••..••••••••••••. Same as above. 
SPEED FOR 5000 KILO:\lETERS 

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

CLASS C2-WITH PAY LOAD OF 2000 KILOGRAMS 
( 4409.244 lbs.) 

ALTITUDE 
International Record ..••••.•.......•.••••.•••••.••••...• 7,507 meters (24,629.190 feet) 

llf. Bourdin, France, Liore and O!i,·ier seaplane, 2 HispanooSuiza 690 HP engines, at 
Antibes, January 3, 1934. 

National (U.S.) Record ................................. 6,074 meters (19,709.258 feet) 
Eoris Sergievsky, Sikorsky So38 seaplane, 2 Pratt and \Vhitney 425 HP "Wasp" 
engines, at Stratford, Connecticut, August 11, 1930. 

SPEED FOR 1000 KILOMETERS 
International Record ..••••••••••••••••..••••••. Speed, 253.601 !..-m.p.h. (157.580 m.p.h.) 

Edwin Musick, Boris Sergievsky and Charles A. Lindbergh, United States, Sikorsky 
So42 seaplane, 4 Pratt and \Vbitney 670 HP "Hornet'' engines, supercharged, at 
Stratford, Connecticut, August 1, 1934. 

National (U.S.) Record .............................................. Same as above. 
SPEED FOR 2000 KILOMETERS 

International Record ••••.•••.••..•••.•••••....• Speed, 253.182 km.p.h. (157.319 m.p.h.) 
Edwin Musick, Boris Sergievsky and Charles A. Lindbergh, United States, Sikorsky 
S-42 seaplane, 4 Pratt and Whitney 670 HP "Hornet" engines, supercharged, at 
Stratford, Connecticut, August 1, 1934. 

National (U.S.) Record .............................................. Same as above. 
SPEED FOR 5000 KILOMETERS 

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

CLASS C2-WITH PAY LOAD OF 5000 KILOGRAMS 
(11,023.11 lbs.) 

ALTITUDE 
International Record ..•....••••••••.•.•••••••••••. o •••. 6,220 meters (20,406.762 feet) 

Boris Sergievsky and Raymond B. Quick, United States, Sikorsky S-42 seaplane 
powered with 4 Pratt and \Vhitney "Hornet" 670 HP engines at Bridgeport, Connecticut, 
May 17, 1934. 

National (U.S.) Record .............................................. Same as above. 
SPEED FOR 1000 KILOMETERS 

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

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

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

CLASS C2-WITH PAY LOAD OF 10,000 KILOGRAMS 
(22,046.22 lbs.) 

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

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

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

SPEED FOR 5000 KILOMETERS 
Neither International nor National (U.S.) Record bas been .established. 
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CLASS C2-GREATEST PAY LOAD CARRIED TO AN 
ALTITUDE OF 2000 METERS 

(6,561.660 feet) 

International Record .....••.....•••••...•••••••..•...• \Veight, 7,533 kgs. (16,608 tbs.) 
Boris Sergievsky, United States, Sikorsky S-42 seaplane, 4 l'ratt and \Vhitney "Hornet" 
650 HP engines, Bridgeport, Connecticut, April 26, 1934. 

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

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

AIRLINE DISTANCE 
International Record .•••••...•••.. •. • • ••....•••••.. 122.560 kilometers (76.155 miles) 

Lallouette and Albert, France, Farman 231 seaplane, Henault 95 HP engine, from 
Le Pecq to Caudebec-en-Caux, May 13, 1931. 

National (U.S.) Record ............................................ None established. 
ALTITUDE 

International Record ...•••......•. · .......•••.•....••.. 7,362 meters (24,153.470 feet) 
Ingenieur Furio Niclot, pilot; Mariano Lanciani, passenger; Italy, Fiat A.S.I.C.N.A. 
seaplane, C.N.A. C-7 engine, Littorio airport, December 28, 1932. 

National (U.S.) Hecord ••. · ·. • · · •. • · • · ........•.•••..••.••••.•.••. None established. 
SPEED FOH 100 KILOMETEHS (62.137 MILES) 

International Record ••••..•••.••.........•..... Speed, 189.433 km.p.h. (117.708 m.p.h.) 
Lallouette and Boulanger, France, Farman 231 seaplane, Renault 95 HP engine, 
Draveil-Montereau course, March 28, 1931. 

National (U.S.) Record ..••. • • • • • • • • • • · · · .•. · .•..•.•••••..•.•...••. None established. 
SPEED FOR 1000 KILOMETERS (621.369 MILES) 

Neither International nor National (U.S.) Hecord 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-seaters weight empty less than 570 kgs. (1,256.622 lbs.) 

AIHLINE DISTANCE 
International Record •••.••..•.•.••..........•...•.... 355.988 kilometers (221.20 miles) 

Benjamin King, United States, Aeronca C-3 seaplane, Aeronca EI13A 36 HP engine, 
from Port Washington, L.I., N. \.,to Naval Air Station, Anacostia, D. C., June 25, 1935. 

National (U.S.) Record ..•...........••............................•.. Same as above. 
ALTITUDE 

International Record ..•...•....•.•..•................. 8,411 meters (27,595.061 feet) 
Furio Niclot, Italy, ET A-CN A seaplane, CN A C7 160 HP engine, Littorio airport, 
Rome, Italy, November 6, 1933. 

National (U.S.) Record •..••...•..•..•....•....•.••••••.••.••••.••. None established. 
SPEED FOH 100 KILOMETERS (62.137 MILES) 

International Record .....••.•...•.•.••........ Speed, 165.004 km.p.h. (102.554 m.p.h.) 
Alfred Grundke, Germany, Junkers J 50-W seaplane, Armstrong Sideley Genet 85 
HP engine, at Dessau, June 13, 1930. 

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-THIRD CATEGORY 
Multi-seaters weight empty less than 350 kgs. (771.610 lbs.) 

AIRLINE DISTANCE 
International Record ..•••••.•••.•..••.•••.•••.•••.••.. 298.373 kilometers (185.4 miles) 

Benjamin King, pilot; Daniel Brimm, co-oilot; United States, Aeronca C-3 seaplane, 
Aeronca E113A 36 HP engine, from North Beach, L.l., N. 'I'., to Whitney's Landing, 
Anne Anundel County, Md., June 16, 1935. 

National (U.S.) Record •.••••.••••••••••••••.••.••••••••••.•••.••.•.•.• Same as above. 
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ALTITUDE 
International. Record ••• : •••• _. ..•.••••••.••.•••••..•••• 3,231 meters (10,600.361 feet) 
J~n de V1scaya and l•orest•er, France, Farman F-231 seaplane, Salmson 40 HP engine 
l•arman·Le Pecq course, June 11, 1931. ' 

:\ationa\ (U.S.) Record ............................................ None established 
SPEED FOR 100 KILO:\IETERS (62.137 :\IlLES) . 

lntemat_i_onal Record •••..••.•. ~········.··· .••••. Speed, 143.540 km.p.h. (89.191 m.p.h.) 
De \·•scaya and Chaudet, France, Farman 230 seaplane, Salmson 40 HP engine 
Le Pecq·llonnieres-Le Rhoule, June 26, 1931. ' 

X a tiona\ (U.S.) Record ••.••.•••••••••....•...•..•••••••••••.••.••• None established. 
SPEED FOR 500 KILOMETERS (310.685 MILES) 

Neither International nor National (U.S.) Record has been established. 
SI'EED FOR 1000 KILOMETERS (621.369 ).IlLES) 

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

LIGHT SEAPLANES-CLASS C2-FOURTH CATEGORY 
Single-seaters weight empty less than 250 kgs. (551.150 lbs.) 

:\IRLI!':E DISTANCE 
Intern!'tio!•al ~ccord •• _. .... : ........................ 370.656 kilometers (230.314 miles) 

BenJamm Kmg, Umted :States, Aeronca C-2 seaplane, Aeronca EIIJA 36 UP engine 
. f':om Anacostia, D. C., to Croton .l:lay, Ossining, New York, September 26, 1935. ' 

National (U.S.) \{ecord ............................................... Same as above . 
. \I.TITUDE 

International Record •••••••••••••.•.•••••••...••••.••.•. 4,597 meters (15,081.976 feet) 
Eenjamin King, United States, Aeronca C-2 seaplane, L\eronca Ell3A 36 llP engine 
Anacostia D. C., September 24, 1935. ' 

Kationa\ (U.S.) Record ............................................. ~ame a> above. 
SI'EEO FOR 100 KILOMETERS (62.137 MILES) 

International l{ecord ••••••••••••••..•••••••.••••••••••.•••.••••••..••.. 80.931 m.p.h. 
Benjamin King, United States, Aeronca C-2 seaplane, Aeronca E1!3.\ engine, l\liami, 
Florida, December 11, 1935. 

)/ational (U.S.) Record ............................................... Same as above. 
SPEED FOR 500 KILO).iE'fERS (310.685 :\l!LES) 

International Record •••••••••••••••••••••••••.••••.••••.•••.••..•..••.. 70.499 m.p.h. 
Benjamin King, United States, Aeronca C-2 seaplane, Aeronca Ell3:\ engine, l\liami, 
Florida, December 11, 1935. 

National (U.S.) Record ............................................... Same as above. 
SPEED FOR 1000 KILOMETERS (621.369 MILES) 

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

AMPHIBIONS-CLASS C3 

A 1 R LINE DISTANCE 
International Record •.•••••.•.••••.•.•..•••.•.•••.•••••.•••.••••.•••.•• 1,033.2 miles 

Lt. H. F. McCaffery, pilot; Capt. A. Y. Smith and Lt. A. S. Hansell, co-pilots; Corp. 
McKenna, Private Minor and Private Archer, crew; United States, Douglas 0.-\5 
amphibian, 2 Wright Cyclone engines, San Juan, Porto Rico, to Miami, Florida, Decem· 
ber 12, 1935. 

National (U.S.) Hecord ............................................... Same as above. 
BROKEN LINE DISTANCE 

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

International Record .................................... 5,682 meters (18,641.676 feet) 
Harry Richman, United States, Sikorsky S-39 Amphibian, Pratt and Whitney 300 HP 
engine, at Miami, Florida, January 29, 1935. 

National (U.S.) Record ...................... •••••• .. • • • • .. • .. · •.•.•.• Same as above. 
1\T AXUlU.M SPEED 

International Record •••••••••••• , •••••••••••••• Speed, 370.814 km.p.h. (230.413 m.p.h.) 
Major Alexander P. de Seversky, United States, Seversky Amphibian, \Vright "Cyclone" 
710 HP engine, Detroit, Michigan, September 15, 1935. 

National (U.S.) Record ........................................... , •.• Same as above. 
SPEED FOR 100 KILOMETERS (62.137 MILES) WITHOUT PAY LOAD 

International Record ........................... Speed, 279.938 km.p.h. (173.945 m.p.h.) 
Lt. R. L. Burke, USCG. United States, U. S. Coast Guard (Grumman) Amphibian 
No. 167, Wright Cyclone 710 HP engine, Cape !>lay, New Jersey, June 25, 1935. 

National (U.S.) Record ............................................... Same as above. 
SPEED FOR 1000 KILOMETERS (621.369 MILES) WITHOUT PAY LOAD 

International Record ............................ Speed, 160.854 km.p.h. (99.950 m.p.h.) 
Harry Richman and George Daufkirch, Unite<l States, Sikorsky S-39 Amphibian, Pratt 
and Whitney 300 HP engine, Miami, Florida, February 10, 1935. 

National (U.S.) Record .......................................... , .•.• Same as above. 
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SPEED FOR 2000 KILOMETERS (1242.739 MILES) WITHOUT PAY LOAD 
Neither International nor National (U.S.) R~cord has been established. 

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

SPEED FOR 10,000 KILOMETERS (6213.698 :-.IlLES) WITHOUT PAY LOAD 
Neither International nor National (U.S.) R~cord has been established. 

ALTITUDE 

CLASS C3-WITH PAY LOAD OF 500 KILOGRAMS 
(1102.311 lbs.) 

International Record ....•••...•...••..••.••••.•••.•..•.. 5,449 meters (17,877.243 feet) 
Lt. R. L. Burke. USCG, United States, U. S. Coast Guard (Grumman) Amphibian 
No. 167, \Vright Cyclone 710 HP engine, Cape May, New Jersey, June 27, 1935. 

National (U.S.) Hecord ........•..••.•.....•.......................... Same as abo,·e. 
SPEED FOR 1000 KILOMETERS 

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

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

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

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

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

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

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

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

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

BALLOONS-CLASS A 
FIRST CATEGORY (600 cubic meters) 

DURATION 
International Record ...•..••. • • • .. • • • • •. · ..••••••••••...•..•.••••..•. 22 hrs. 34 min. 

Georges Cormier, France, August 10 and 11, 1924. 
National (U.S.) Record •.•...•••.. • • • ...................... None has been established. 

DISTANCE 
International Record ••••••••. • •. · • · · · · .. • .•...•.••••• 804.173 kilometers (499.69 miles) 

Georges Cormier, France, July 1, 1922. 
National (U.S.) Record •••...•••...•••.. • ••.•••••...••.•••• None has been establish~d. 

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

SECOND CATEGORY (601-900 cubic meters) 
DURATION 

International Record •••.••••..••••...••••••••••..•.••••....••.••..••. 23 hrs. 28 min. 
Jules Dubois, France, May 14 and 15, 1922. 

National (U.;:>.) Record .................................................... 19 hours. 
W. C. Naylor and K. W. Warren, "Skylark," Little Rock, Arkansas, to Crawford. 
Tennessee, April 29-30, 1926. 

DISTANCE 
International Record •.....•••. , ••••....•••...••••• , .••.. 1,203.600 kms. (747.881 miles) 

Eug. Stuber, pilot; Werner Schafer, passenger; Germany, "Leipziger Messe 11" balloon, 
from Bitterfeld, Germany, to Pazariche, Russia, March 25 and 26, 1935. 

National (U.S.) Record .....•.....•.•....••...........••.•. 660 kilometers (410 miles) 
W. C. Naylor and K. W. Warren, "Skylark," Little Rock, Arkansas, to Crawford, 
Tennessee, April 29-30, 1926. 

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

THIRD CATEGORY (901·1200 cubic meters) 
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. 

National (U.S.) Record .............................................. Same as above. 
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DISTANCE 
International Record .. • • •• • .•••• • •. • ..•.•.•••••...•••. 1,238 kilometers (769.256 miles) 

C.,Orges Ravaine, France, from Basle, Switzerland, to Tokary, Poland, Septemb.,r 25 
and 26, 1932. 

National (U.S.) Record ...••••...•...•••.•..•.•..••. 920.348 kilometers (571.877 miles) 
S. A. U. Rasmus..o<en, Ford Airport to Hookerton, North Carolina, July 4-5, 1927. 

ALTITUDE 
Neither International nor National (U.S.) Record bas !>.,en established. 

FOVRTH CATEGORY (1201·1600 cubic n:cll'rs) 

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) 

C.,Orges Ravaine, France, from Basle, Switzerland, to Tokary, Poland, Septemb.,r 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 International nor National (U.S.) Record has !>.,en established. 

FIFTH CATEGORY (1601·2200 cubic meters) 

DURATION 
International Record ........................ • · .. • ........ • • · ·.·· ...... 57 hrs. 54 min. 

Z. ]. Burzynski and W. Wisocki, Poland, Gordon-Bennett Balloon Race, September 
15-18, 1935. 

National (U.S.) Record ................... •• .. • .. • • · · .. · · • · · ............. 51 hours. 
T. G. \V. Settle and C. H. Kendall, Gordon-Bennett :Balloon l{ace, Chicago, Illinois, 
Septembc!l- 2-4, 1933. 

DISTANCE · 
International Record ............•.........•..•.. 1~650.474 kilo_met~rs (1,025.555 miles) 

Z. ]. Burzynski and \V. \Visocki, Poland, from \\ arsaw to Ttszktno, September 15·18, 
1935. - . 

National (U.S.) Record .............................. : 1,5~0 ktlometers (963.123 miles) 
T. G. \V. Settle and \\'ilfred Iht>hnell, from Basic, Swttzerland, to Daugieliski, Poland, 
Sept. 25·27, 1932. 

ALTITUDE . 
Neither International nor National (U.S.) Record bas been establtshed. 

SIXTH CATEGORY (2201-3000 cubic meters) 

DURATION 
International Record ....•.......•...••••.• ·.··· • · · • • · · • · · · • · • · ·.• .... 57 hrs. 54 min. 

Z. ]. Burzynski and W. \Visocki, Poland, Gordon-Bennett Balloon Race, September 
15-18, 1935. 

National (U.S.) Record ..................... · .... • ....... · • .. • .. · • ......... 51 hours. 
T. G. \V. Settle and C. H. Kendall, Gordon-Bennett Balloon Race, Chicago, Illinois, 
September 2-4, 1933. 

DISTANCE . . 
International Record ..•.........•.•..•...... ·.• • .1,650.474 ktl?me~ers (1,025.555 miles) 

Z. }. Burzynski and \V. \Visocki, Poland, from \Varsaw to Ttszktno, September 15-18, 
1935. . 

National (U.S.) Record ....•.•.....•...•.•. ··········: 1,550 ktlometers (963.123 miles) 
T. G. W. Settle and Wilfred Bushnell, from Basic, Swttzerland, to Daugieliski, Poland, 
Sept. 25-27, 1932. 

ALTITUDE 
International Record .................. • · • • • · · • · · • · ·: • .8,690 meters (28,508.413 feet) 

Capt. Hawthorne C. Gray, United States, Scott Fteld, Belleville, Illinois, March 9, 
1927. 

National (U.S.) Record .............. · • ......... • · .... · · • · · · •• · .. • ... Same as above. 

SEVENTH CATEGORY (3001-4000 wbic meters) 

DURATION 
International Record •••.•.•.... · • · · • • · · · · · · · · · · • • • • · · · • · · · · . · ........ 57 hrs. 54 min. 

Z. J. Burzynski and \V. \Visocki, Poland, Gordon-Bennett Balloon Race, September 
15-18, 1935. 

National (U.S.) Record .•..•... • · .. · · · · · · .. • · • .. • · · .. · · • • • • ..... • .•....•.. 51 hours. 
T. G. W. Settle and C. H. Kendall, Gordon-Bennett Balloon Race, September 2·4, 1933. 
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DISTANCE 
International Record .••......................... I ,650.474 kilometers ( 1,0::!5.555 miles) 

Z. J. Burzynski and \V. Wisocki, Poland, from \Varsaw to Tiszkino, September 15-1R, 
1935. 

National (U.S.) Record ....•..••.•..•................ . 1 ,550 kilomet~rs (963.123 mile> l 
T. G. W. Settle and Wilfred Bushnell, from Basic, Switzerland, to llaugieliski, I'olan•l. 
Sept. 25-27, 1932. 

ALTITUDE 
International Record .................................. 9,437 meters (30,961.193 feet) 

Z. J. Burzinski, Poland, at Lcgjonowo, March 28, 1935. 
National (U.S.) Record ..•.•.•......................... 8,690 meters (28.508.413 f~et) 

Capt. Hawthorne C. Gray, at Scott Field, Belleville, Illinois, ?>larch 9, 1921. 

E!GIITII CATEGORY (4001 cubic IIICICrS or 1110rc) 

DURATION 
International Record ..•••.•..•••...•..••.•..•••.••....................•... 87 hours. 

H. Kaulen, Germany, December 13 to 17, 1913. 
National (U.S.) Record ...•.................•......................•....... 51 hours. 

Lt. Comdr. T. G. W. Settle and Lt. Charles II. Kendall Gordon-Bennett Balloon Race 
Chicago, Illinois, September 2, 3, and 4, 1933. ' ' 

DISTANCE 
Int~mational Record ..•...•.•...•.....•.•..•.•..•.• 3,052.7 kilometers (1,896.856 miles) 

Berliner, Germany, February 8, 9, and 10, 1914. 
National (U.S.) Record .. · ... ·••·••·•••· ..•••.....• I 887.6 kilometers (1,172.898 miles) 

A. R. Hawley, St. Louis, l\Iissouri, to Lake Tschotog~ma Canada October 17-19 1910. 
ALTITUDE ' ' ' 

International. Record .... · ............................. 22,066 meters (72,394.795 feet) 
Capt. Orv1l A. Ander~on and Capt. Albert W. Stevens, U. S. Army Air Corps, United 
States, take-off 11 m•les southwest of Rapid City, S. D .. landing 12 miles south of 
Vfhite Lake, S. D., November 11, 1935. 

National (U.S.) Record .. • .... • .......................... , .......... Same as above. 

AIRSHIPS-CLASS B 

AIRLINE DISTANCE 
International Record ..•.......•. • •. • · •....••..... 6,384.500 kilometers (3,967.137 miles) 

Dr .• Hugo Eckener, Germany, L.Z. 127, "9r.af Zeppelin," 5 Maybach 450-550 HP 
engmes, from Lakehurst, N. J., U.S.A., to I• nedrichshafcn, Germany, October 29, 30, 
31, and November 1, 1928. 

National (U.S.) Record ... • · .. • • .. · • · · • .. • ......... , ••..•. , ..•..•.. None established. 

GLIDERS-CLASS D 

DISTANCE, AIRLINE 
International Record •••.•••••. • • • • •• • · • • · · •....••..•. ,, .. 504.200 kms. (313.295 miles) 

Rudolf Oeltzschner, Germany, "D-Leuna" glider, from the \Vasserkuppe to Brunn air­
port, Czechoslovakia, July 29, 1935. 

National (U.S.) Record •••••••• ···-····· • • • ..•..•••. 254.759 kilometers (158.299 miles) 
Richard C. du Pont, United States, du Pont-Bowlus sailplane, "Albatross II" from 
Elmira, New York to Basking Ridge, New Jersey, Junt'! 25, 1934. 

DISTANCE WITH RETURN TO POINT OF DEPARTURE 
Neither International nor National (U.S.) Record has been established. 

DURATION WITH RETURN TO POINT OF DEPARTURE 
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, December 
17 and 18, 1931. 

ALTITUDE ABOVE STARTING POINT 
International Record ••••••••••.•..•.••..••••••••• , •••.•. 4,325 meters (14,189.590 feet) 

Heinrich Dittmar, Germany, "D-Condor" glider, at Campo dos Affonsos, Brazil, Febru­
ary 17, 1934, 

National (U.S.) Record .. , ••••••..••••••...•••• , •••••••. 1,897 meters (6,223.734 feet) 
Richard C. du Pont, du Pont-Bowlus sailplane, Albatross I, Elmira, New York, June 
30, 1934. 
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AUTOGIROS-CLASS E 
AIRLINE DIST~\NCE 

Neither International nor National (U.S.) Reeord has been established. 
BROKEN LINE DISTANCE 

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

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

Neither International nor National (U.S.) Reeord has been established. 
SPEED FOR 100 KILOMETERS (62.137 MILES) WITHOUT 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 (t.T.S.) Record has been established. 

HELICOPTERS-CLASS G 
DURATION, CLOSED CIRCUIT 

International Record •.•.•..••••......•..•.••.•••.•.....•••••••.••••.•. 8 min., 45 see. 
Marinello Nelli, Italy, Ascanio helicopter. Fiat A 50 engine, October 8, 1930, at Rome. 

National (U.S.) Reeord ......•...•.•.•••.•••.••.•...•..••.• None has been established. 
AIRLINE DISTANCE 

International Record ••••••••......•..•••..•••••••.•..•• 1,078.60 meters (3538.706 feet) 
llrarinello 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. 

FEMININE RECORDS 

AIRPLANES-CLASS C 
AIRLINE DISTANCE 

International Record •••....•.•.•..••.•.•.••..... 3,939.245 kilometers (2,447.728 miles) 
Miss Amelia Earhart, United States, Lockheed Vega monoplane, Wasp 450 HP engine, 
from Los Angeles, Calif., to Newark, New Jersey, August 24 and 25, 1932. 

National (U.S.) Record •••••••• , •. , •••••..•••••..•..••••••••...•.•••• Same as above. 
ALTITUDE 

International Record ................................... 12,043 meters (39,511.036 feet) 
Marquise Carina Negrone, Italy, Caproni 113 R. airplane, Pegasus S.2 engine of 502 HP, 
Montecelio, Rome, June 20, 1935. · 

National (U.S.) Record •.•• , ............................ 8,761 meters (28,743.352 feet) 
Miss Ruth Nichols, Lockheed Vega monoplane, Pratt and Whitney 420 HP "Wasp" 
engine, at Jersey City Airport, New Jersey, March 6, 1931. 

MAXIMUM SPEED 
International Record ......... , ................. Speed, 445.028 km.p.h. (276.527 m.p.h.) 

Miss Helene Boucher, France, Caudron C. 450 airplane, Renault-Bengali 315 HP engine, 
at Istres, August 11, 1934. 

National (U.S.) Record •.. , ..••••.•••..••••••..• Speed, 405.92 k~.p.h. (252.226 m.p.h.) 
Mrs. May Haizlip, Wedeli-Williams mon?plane, Pratt and Whttney 540 HP super· 
charged "Wasp Jr." engine, Cleveland, Ohto, September 5, 1932. 

SPEED FOR 100 KILOMETERS (62.137 MILES) WITHOUT PAY LOAD 
International Record .• , •.....••••..••.•••••••.. Speed, 412.371 km.p.h. (256.235 m.p.h.) 

Miss Helene Boucher, France, Caudron C. 450 airplane, Renault 300 HP engine, at 
Istres, August 8, 1934. 

National (U.S.) Record ........................ Speed, 281.470 km.p.h. (174.897 m.p.h.) 
Amelia Earhart, Lockheed Vega monoplane, Pratt and Whitney "Wasp" 420 HP engine, 
Detroit, Michigan, June 25, 1930. 

SPEED FOR 1000 KILOMETERS (621.369 MILES) WITHOUT PAY LOAD 
International Record.,., ••......•.••••••••••... Speed, 409.184 km.p.h. (254.255 m.p.h.) 

l\1iss Helene Eoucher, France, Caudron C. 450 airplane, Renault 300 HP engine, at 
Istres, August 8, 1934. 

National (U.S.) Record ........... • • • .............................. None established. 
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LIGHT AIRPLANES-CLASS C 
First Category-l\fulti-seaters weight empty less than 560 kgs. (1,234.576 lbs.) 

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

ALTITUDE (FIRST CATEGORY) 
International Record ....••....•.•.•...•........•........ 6,115 meters (20,062.295 feet) 

Mrs. l\fadeleine Charnaux and l\liss Clarck, France, Farman 357 monoplane, Renault 120 
HP engine, at Orly, January 29, 1935. 

National (U.S.) Record .........................•.......•........... None established. 
SPEED FOR 100 KILO!\IETERS (62.137 MILES) 

International Record. , ...........•....••...•.•. Speed, 268.169 km.p.h. ( 16(..632 m.p.h.) 
Miss Helen l\IacCioskey, United States, l\lonocoupe monoplane, \Varner Super Scarab 
145 HP engine, at 1\liami, Florida, January 15, 1935. 

National (U.S.) Record ..•......................... , .................. Same as aho\"e. 
SPEED FOR 1000 KILOMETERS (621.369 I\ liLES) 

International Hecord ........................... Speed, 250.086 km.p.h. (155.396 m.p.h.) 
l\Iiss Helene Boucher, France, Caudron "Rafale" airplane, Renault-Bengali 145 liP 
engine, Istres, July 8, 1934. 

National (U.S.) Record ................................ , . , ........ None established. 
SPEED FOR 2000 KILOMETERS (J ,242.739 !\liLES) 

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

LIGHT AIRPLANES-CLASS C 
Second Category-Single-seaters weight empty less than 450 kgs. (992.070 lbs.) 

AIRLINE DISTANCE 
International Record •... · • · · •. · · •• •. • • •....•..... 2,976.910 kilometers (1,849.763 miles) 

Madame Marr Bastie, France, Klemm monoplane, Salmson 40 HP engine from Le 
Bourget to Unno, Russia,.June 28 and 29, 1931. ' 

National (U.S.) Record ..••..•......•...•• , ..•..••• , ••... , •• ,.,.,. ,None established. 
ALTITUDE 

International Record .....•...........•........•• , •. ,., .. 7 338 meters (24,074.731 feet) 
Mlle. Maryse Hilsz, France, Mauboussin l\122 monoplane, ,:Corsaire," Salmson 9 A2R3 
75 HP engine, Villacoublay, September 24, 1935. • 

National (U.S.) Record ..•..•......••..•.••.. , .•... , ..•. 5,516 meters (18,097.058 feet) 
Mrs. May Haizlip, Buhl "Bull Pup" monoplane, Szekely 85 TIP engine, at St. Clair, 
Michigan, June 13, 1931. 

SEAPLANES-CLASS C2 
AIRLINE DISTANCE 

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

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

International Record .....•• , ••. , ...•••....•..•.•.. , .. ,. 5,554 meters (18,221.729 feet) 
Marquise Carina Negrone, Italy, Breda 15 seaplane, Isotta-Fraschini-Asso 80 engine, at 
Genes, May 5, 1934, 

National (U.S.) Record ••..•...................•....... 4,103 meters (13,461.259 feet) 
Mrs. Marion Eddy Conrad, Savoia-Marchetti seaplane, Kinner 125 HP engine, Port 
Washington, Long Island, New York, October 20, 1930. 

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

LIGHT SEAPLANES-CLASS C2 
Second ·category-Single-seaters weight empty less than 570 kgs. (1,256.622 lbs.) 

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

ALTITUDE 
International Record ...................... , ............ 5,554 meters (18,221.729 feet) 

Marquise Carina Negrone, Italy, Breda 15 seaplane, Isotta-Fraschini-Asso SO engine, at 
Genes, May 5, 1934. 

National (U.S.) Record ............................................ None establisherl. 
SPEED FOR 1000 KILOMETERS (62.137 MILES) 

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

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

Neither International nor National (U.S.) Recorrl has heen established. 
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FLYING FACTS AND FIGURES 

AMERICAN FLYING ACTIVITIES 

Calendar Years 

Summary of Air Transport Operations 

Air Lines of the United States 

Oper- Pla11es llfilcs Miles Passc11- Passe11gtr Rxprrss Mail 
Year ill a tors 

Service 
Sclzed11lcd Floum gers Miles (pou11ds) (pou11ds) 

----
1926 19 95 .......... 4,6o8,88o (a) 5.782 ........... 6,467(c) 433,649 
1927 24 144 .......... 5,242,839 (b) 12,594 ··········· I 2,495(c) 1,222,843(d) 
1928 32 294 ·········· 10,472,024 52,934 ··········· 35,376(c) 3,632,o5o(e) 
1929 27 619 .......... 20,242,891 165,263 ........... IQ7,538(c) 7,772,014(0 
1930 35 685 30,703,ll9 28,833.967 385,910 94.545.784 286,798(c) 8,513,675{g) 
1931 41 720 47.463,673 43.395.478 457.753 n6,232,153 885,164(C) 9,351,195(h) 
1932 33 655 51,932,868 48,344.358 504,575 1431 169,682 r •. ~ 24,428(c) 7,658,332(i) 
1933 28 6r5 54,072,467 5o,8oo,7o5 546,235 183,605.784 r,884,545(c) 7.644,646(j) 
1934 25 550 45.941,494 42,622,619 537.637 217,o96,5o7 2,946,46o(c) 7,155,281(k) 
1935 27 454 63,576,240 59,534,013 908,185 36o,267,931 6,r62,056(c) 13,s38,o5:z(l) 

Note: The total of 7,155,281 pounds lister! for 1934 includes only mail flown hy air trans­
port lines of the United Stales on domestic and foreign routes. To determine the total 
mail flown there should be added the operations of the U. S. Army Air Corps which from 
Feb. 19 to June r, 1934, flew 1,707,559 miles with mail and carried 768,215 pounds of mail, 
according to War Department reports. 

(a) Includes 2,583,056 miles flown on Government operated mail routes. 
(b) Includes 1,320,535 miles flown on Government operated mail routes. 
(c) Includes only express poundage carried on regular schedules and not freight flown 

by special order. 
(d) Includes 121,439 pounds mail flown on Government operated routes. 
(e) Includes 631,541 pounds mail flown on F.A.M. routes. 
(f) Includes 675,084 pounds mail flown on F.A.M. routes. 
(g) Includes 508,474 pounds mail flown on F.A.l\f. routes. 
(h) Includes 346,116 pounds mail flown on F.A.M. routes. 
(i) Includes 286,162 pounds mail flown on F.A.M. routes. 
(j) Includes 277,293 pounds mail flown on F.A.M. routes. 
(k) Includes 343,404 pounds mail flown on F.A.M. routes. Sec Note above. 
(I) Includes 674,613 pounds mail flown on F. A. M. routes. 

Government Flying Operations 
Miles Flown 

Fiscal Year 
I U.S. Coast U.S. Army U.S. Navy 

Guard 

1926 .....••.•.... 16,764,540 8,352,800 16,3oo 
1927 .....•....... 14,871,870 10,452,720 28,960 
1928 ....•.•.•..•. 19,546,450(a) 14,135,490(b) 83,083 
1929 ....... •. • • · • 27,405,790(a) 19,513,095(b) 48,254 
1930 ......•.•.. •. 32,500,000 26,478,700(b) 67,655 
1931. .. • • • • • • • • • • 44,000,000 28,889,835(b) 53.440 
1932 .....•.••..•. 42,914,655(a) 26,5o8,715(b) 93.750 
1933· ....••...••. 56, on o344(a) 22,989,300(b) 184,965 
1934· .......•.... 51,5o6,888(a) 28,oo1,250(b) 219,572 
1935- .......•..•. 61,166,81o(a)* 35,418,75o(b)* 500,468 

(a) Includes National Guard. 
(b) Includes Marine Corps and Naval Reserve. 

U.S. Dept. 
Commerce 

................ 

................. 
goo,ooo 

r,ooo,ooo 
1,427,000 

969,000 
975.500 

1,364,200 
1,258,675 

' 1,721,895 

* Based on total hours flown; miles flown computed from estimat~d speeds of various types 
of airplanes used. 



1934 

january ......•. 
Febmary ....... 
March .•..•.•.. 
April. .••••.••• 
;\lay .....•.•.•• 
june •.•.••.•.•• 
july ...••...••• 
August .....•.. 
September •.... 
October .......• 
~ovcmber ....•. 
December ...... 

Total. ...•• 

1035 

January ........ 
February ...•••. 
~larch ...•••••• 
April .••••••.•. 
~lay ........... 
June ........... 
july •.•••••..•• 
August .••••••• 
September •••.• 
October .••••••• 
~ovember .••••• 
December ...••. 

Total. .•••• 

FLYING FACTS AND FIGURES 

Monthly Air Transport Operations 
Air Lines of the United States 

Miks Milts Passenger Mail 
Sclrtdulttl FIUU!fJ Passengrrs .lliks (PouiUls) 

4,054,o89 3.6~7.214 32,001 12,971,534 68o,912 
3,535,14~ 3,127,726 33.435 12,!)86,176 450.659 
2,990.407 2,491,868 29,458 I1,403,774 35.902 
2,755.093 2,613.473 36,798 14.441,670 34.785 
2,882,028 2,905,235 41,847 17,362,562 321,409 
s.798,516 3.696.377 47.757 19,7o6,032 568,656 
4.326,561 4,229.353 50,413 20,256,814 724,773 
4,267,061 4· 159.7o8 56,019 23.672,974 786,541 
4,o82,737 3 07Q2,071 49,001 2o,8QO,s6o ;56,874 
4,58o,98o 4.448,958 6Q,540 24,342.551 949,273 
4.309.091 3,849,6Q1 47.981 20,265,840 874.595 
4 .. 159.789 3.68o,945 42,427 18,796,020 970,902 

45.941,494 42,622,619 537,637 217,oo6,5o7 7.155,281 

4·475,122 3.004,054 36.349 16,263,365 859,929 
4,205,204 3.668.342 42,8;8 19,36o,737 881,100 
4.744,115 4,493,058 63.795 28,483.795 1,048,203 
4.838,274 4·548.789 70,509 30,24J,996 1,044,038 
5.347.312 5,o66,224 72,267 30,455-455 1,127,725 
5,407,493 5,291,473 81,559 35,205,844 1,II9,848 
5,972,269 5.952,646 92,748 J8,o67.86o 1,187,029 
6,14J,56o 6,010.315 97.715 40,133,6o1 1,245.929 
5,879,740 5,6n,or3 84.326 36,023,938 1,186,415 
5,So4,242 5,628,771 78,846 33,030,788 1,312,023 
5.314,227 4.693,256 59,048 25,166,343 1,191,987 
5.444.682 4.900,072 63,019 27,832,209 1,334.726 

63.576,240 59.534,013 908,185(1 ) 36o,267,931 13,538.952(2) 

459 

E:cpress 
(Pounds) 

174,123 
158,358 
202,092 
215,032 
222,745 
257.407 
233,046 
300,969 
293.888 
305,737 
282,68o 
300,383 

2,946.46o 

266,195 
263,271 
329,762 
357.424 
407,230 
487,537 
456,299 
551,886 
56o,361 
624,962 
504,925 
889,229 

6,162,056(3) 

(1) Includes 65,126 passengers, which are not included in above data by months. 
(2) Corrected totals not corrected in chart. . 
(3) Includes 462,975 pounds, which are not included in above data by months. 

Year 
1925 
1926 
1927 
1928 
1929 
1930 
1931 
1932 
1933 
1934 
1935 

This additional data was obtained from annual reports. 

REVIEW OF ANNUAL MILITARY AND COMMERCIAL 
PRODUCTION IN THE UNITED STATES 

Calendar Years 

Airplane Production 

Military Commercial 
Units Value U1tits Value 

························ 447 $ 5,174,025 268 $ 1,499,634 ........................ 532 6,154,708 604 2,716,319 
621 7,528,383 1,565 6,976,616 

::::::::::::::::::::::::1,219 19,066,379 3,542 17,194,298 ........................ 677 10,832,544 5,357 33;624,756 

························ 747 10,723.720 1,937 10,746,042 

························ 812 12,971,028 1,582 6,655,738 

························· 593 10,389,3"16 549 2,337,899 ........................ 466 9,784,643 591 6,180,900 ........................ 437 8,836,509 772 9,957,602 

························ 459 11,418,382 1,109 10,410,334 



FLYING FACTS AND FIGURES 

Airplane Engine Production 
Military Commercial 

Year Uuits Value Uuits Value 
1929 •••••...•••••.•••••••..• 1,861 8,600,530 5,517 17,895,300 
1930 •••••.•••••••••..••••••. 1,841 10,823,423 1,925 6,255,493 
1931 ........................ 1,800 10,417,718 1,976 4,148,131 
1932 ........................ 1,085 6,370,678 813 2,898,371 
1933 • • . • • • • • • • • . . . • • • • • • • . . • 860 4,986,181 1,120 4,724,441 
1934 .. • . . • • • • .. .. • . .. . . . . . . . 688 5,162,710 2.048 10,270,500 
1935 • .. . .. .. .. .. .. .. .. • .. .. 991 6,180,311 1,974 6,511,298 

(1) This total does not include an indeterminate number of Liberty and OX engines that 
were reconditioned and put into service. 

* Liberty and OX war surplus used. 

MONTHLY PRODUCTION AND SALES STATISTICS 

January .... 
February ... 
March .••... 
April.. ..... 
May ••••... 
June .•••... 
July ........ 
August. •... 
September .. 
October .••.. 
November .. 
December ... 

Total. .... 

January ..•. 
February ... 
March ....•. 
April. ...... 
May ••.•... 
June •..•... 
July ........ 
August ...•. 
September •. 
October ...•. 
November .. 
December ... 

Total. .••. 

Military and Salable Commercial Aircraft 

PRODUCTION 

I!)J4 1!)35 

Military Commercial Military Commercial 

Uttits Value U1tits Value Units Value Units Value 

63 $1.124,727 II) s ,31,437 JO $1,0II,S87 37 s 6,34.98-t 
31 6o7.SI2 14 168,534 22 88S,:!i3 45 6ro,865 
JO 4S8,095 4S 386,68o 47 1,462,488 So 1,1o6,352 
14 221,617 40 .350,826 26 962,ISO S3 1,029,007 
53 740,282 93 631,925 8 275,88s 102 I 1 II4,80I 
so 780,4S4 S9 1,102,215 24 273.094 9.3 783,062 
48 966,716 93 I,2S6.309 21 177,875 105 Sso,r27 
23 srs,6o5 II6 1,426,534 37 S24,640 117 744.709 
24 447.3S5 9S 1,or6,748 26 626,360 IOI S23,S25 
34 947.469 64 1,175,829 22 492,049 130 561,763 
41 1,445,674 so 1,197.787 36 1,365.321 91 969,812 
20 S8I,003 51 1,212,77S 45 959.320 65 641,706 

437 $8,836,509 772 $9,957,602 459* $1 1,418,382* r,rog* $10,410,334* 

DELIVERIES 

62 $r,II9,727 29 s 105,195 30 $1,0II,8S7 31 s 617,662 
32 617,512 14 16S,7II 21 867,273 s6 773,618 
30 458,o9s 49 37S,S28 41 1,462,48S So 1,111,6S2 
14 221,617 36 .324,281 24 S62,150 S6 1,034.380 
53 740,2S2 91 635,045 s 27s,SS5 97 I,Io6,659 
so 7S0,454 S4 1,067,130 Jl 332,594 92 7S6,oo2 
4S 966,716 97 I,27S,SS7 21 174.S44 107 S4I,61S 
23 srs,6os II9 1,44S,I77 .37 .;1S,297 IIS 720,220 
24 441.355 96 1,031,732 26 626,360 9S S02,95I 
32 936.469 63 1,IS,3,56I 22 492,049 120 49S.307 
46 1,439,674 49 463,107 ,36 1,365,321 95 995-971 
20 SSI,003 4S 1,203,255 41 SS7,455 69 6S0,744 

434 $8,824,509 175 $9,2S1,909 344 $S,S76,303 1,046 $9,669,S14 

All values represent planes less engines. 
*Production totals include additional data reported on an annual basis and not included 

in .the monthly figures, as follows: Military, IIS units valued at $2,402,040; Commercial, 6o 
umts, valued at $8,39,321. 



PRODUCTION AND DELIVERIES OF SALABLE AIRCRAFT IN THE UNITED STATES 
Commercial and Military 

l'roductio11-1934 Deliveries-1934 Produclio11-1935 Delireries 11).35 

Type Places Ultils Value Uttils Valtte U11ils I' alrte U11ils Value 

... ,.... 1 I 0 ·········· 0 ·········· 0 ·········· 0 ·········· 
2 IOJ S44z,8s8 Io6 $445.433 40 $138,668 40 $138,668 

Open Cockpit ..•..•.••.. 3 26 97,I45 24 91,785 so 201,383 54 205,384 

Up 27 I26,405 33 155.595 0 ·········· 0 ·········· 
Sub-total. •• , .•. , •...... ········· IS6 $665,408 I63 $692,813 90 S34o,os1 94 $344,052 

Cabin Single-Engine .•.•. All II2 48o,950 IOS 448.095 160 939.725 I 53 949,207 

Cabin Multi-Engine .. , ...• All I6 88s,ooo I6 88s,ooo 0 ·········· 0 ·········· 
Total Biplanes ········· 284 $2,031,358 284 $2,025,908 250 $1,279.776 247 $1,293,259 

"'''"'"'" 1 I I 825 2 1,525 1 4,270 0 .......... 
2 62 162,015 67 I73.345 61 125,935 62 132,852 

Open Cockpit., •........ 3 0 ·········· 0 .......... 0 ·········· 0 ·········· 
Up 0 ·········· 0 .......... 0 ·········· 0 ·········· 

Sub-total.,,, ........... ········· 63 $162,840 69 $174.870 62 $130,205 62 $132,852 

I I I7,000 I 17,000 I7 47.425 IS 53,100 

2 134 389.455 135 381,446 436 547.042 433 571,887 

3 6o 180,028 57 183,335 73 237.370 72 236,38o 

Cabin Single-Engine ..... 4 93 246,2I8 95 255.755 79 282,749 82 291,010 

5 3 48,700 2 32,750 2 33.900 2 33.000 

6 I2 IC)2,654 16 237.351 4 87,450 3 74.950 

7 2 62,532 3 74.532 0 ·········· 0 ·········· 
8 and Vp 28 I 12II,208 28 1,211,208 8 3I6,307 9 3JJ,057 

Sub-total ............... ......... 333 $2,347.795 3.17 $2,3113.377 619 $I,553,I43 6I9 $1,594,284 

Cabin Multi-Engine .••. , .. All 77 4,827,874 66 4,085,374 III 5,923,003 Ill 5,96-1,533 

Total Monoplanes ......... 473. S7,338,so9 472 S6,6s3,62I 792 $7,606,351 792 $7,691,669 

Seaplanes .............•... All 6 408,978 7 4I0,873 .3 485.773 3 485,773 

Amphibions ............... All 8 167,007 Q 167,257 4 199,ll3 4 IQ9,II3 

Autogiros .........•....... ········· I II,750 3 24,250 0 ·········· 0 .......... 
Sub-total: .............. ········· IS $587,735 I9 $602,380 7 $684,886 7 $684,886 

Commercial Total. .... , ... ......... 772 $9,957,602 775 $Q,281,!)09 I,IOQ* $10,4I0,3,14* 1,046 $Q,661),814 

Military Total. .•......... ......... 437 $8,8.36,509 434 $8,8:24,509 459** Sn,418,382** 344 $8,876.303 

Grand Total . ......... 1,209 $z8,794,III I 1209 $18,ro6,4I8 I,s68 $2 I ,828,71 6 I,3()0 $18,546,117 

All values represent .planes less engines. *Includes 6o units valued at $839,321, obtained from annual production reports, which arc not included in above breakdown by types, nor in deliv-

ery totals. 
**Includes IIS units valued at $2,402,040, obtained from annual production reports, whkh arc not included in delivery totals. 

":1 
('"'4 
~ -Y. 
Ci 
":1 
;:., 
n ._, 
trJ 

:.:.-­
Y. 
ti 
'T1 
1-4 
Ci 
c 
::::1 
r.r1 
Cfl 

~ 
~ 



FLYING FACTS AND FIGURES 

MONTHLY PRODUCTION AND SALES STATISTICS 

Military and Commercial Aircraft Engines 

PRODUCTION 

1934 1035 

Military Commercial Military Commercial 

U11its Value U11its Value Units Valr1e Uuits Value 

January •.•• 46 s 3I4,820 108 $ 43I,69I IS $ I42,SOO II7 $441,665 
February ..• 38 229,I40 188 928,016 2I 187,65o II4 510,020 
March .•..•. 41 350,700 191 I,I33.7S8 32 206,350 qr 437,248 
April. •••••• 26 236,900 164 8ss.999 72 542,250 II9 322,010 
l\1ay •..•.•. 6s 452,8oo ISO s86,82s 89 614,500 I64 476,6I5 
June ....... I24 887,900 206 847.498 75 524,ISO 177 6oQ,620 
July ........ 64 390,700 203 I,054,615 98 s89,soo 183 589.574 
August ..... 6I 42I,250 226 I,I48,os8 68 498,6so 209 821),575 
September .. 52 36I,700 J64 787.475 45 262,51I I42 330,175 
October ...•. 55 466,soo 178 903,765 99 654.423 196 6oJ,643 
November .. 30 240,000 I72 1,045.095 I27 734,279 134 427,654 
December ... 86 8r0,300 98 547.705 ISO 842,240 IJO 348,876 

Total. .•.. 688 Ss,r62,7ro 2,048 $r0,270,500 991* $6,r80,311* 1,974* S6,SII. ~98* 

DELIVERIES 

January .... 40 $314.820 100 s 394.44I IS $ I42,500 117 $439.365 
February ... 38 229,140 182 938,291 21 r87,6so II8 530,720 
March ...... 41 350,700 183 I,o6o,698 33 226,350 153 502,023 
April. ...... 26 236,900 169 885,124 72 542,250 13,) 416,76o 
May ....... os 452,800 I78 755.375 90 634.500 I74 sr7,s8s 
June ....... I24 887,900 I89 753,023 75 524,150 208 664,005 
July ........ 64 390,700 221 1,II2,190 98 s89,soo I78 592,150 
August ... ;. 61 421,250 I98 1,049,623 68 498,6so 203 816,8os 
September .. 52 361,700 I 57 8I7,225 45 271,693 ISJ 394.364 
October ..... 55 466,soo I 57 83o,8rs 100 676,323 204 656,282 
November •. 30 240,000 uS 625,570 I27 752,073 140 500,598 
December ... 85 8os,8oo 87 494,355 ISO 860,7I9 IOS 307,094 

Total. .... 687 $5,158,21o I,939 S9.7I6,7JO 894 S5,9o6,358 I,886 $6,397,751 

* Production totals include additional data reported on an annual basis, and not included 
in the monthly ligures, as follows: Military-roo units valued at $381,308; Commercial, q8 
units valued at $584,623. 

SUMMARY OF SPARE PART SALES 

Aircraft 

Military Commercial M iscella11eotts Total 

I930 .. ,, .•••.•... S4,I08,I67 $3,442,573 $475,002 $8,025,742 
I93I. .. • .. • • • • • • • 4,627,594 1,912,481 499,857 7,039.932 
I9J2 •.•...••..•.• 3,701,838 974.439 348,770 5,025,047 
1933·· ....•.•..•. 3,127,255 945.336 140,340 4,2I2,931 
1934·· •••••.••••• 2,168,8s6 1,540,564 436,425 4,145,845 
1935· .•..•.•.•••• 2,857,201 2,090,176 755,698 5,703,075 



PRODUCTION AND DELIVERIES OF AIRPLANE ENGINES IN THE UNITED STATES 

Commercial and Military 

Commercial Produclio11-1 {)34 Delireries-1034 Commercial Prodlltlioll-1{)35 Dcliwies-1()35 

Horsepower U11its Val11e U11ils I' al11e 11 orseprr~~.·rr UlliiS Yal11e U11ils l'ul11t 

Under 7S· .•••••••• 99 $60,735 98 $6o.o6o Under 7S ......... 40S $216,J64 402 $2n,8so 

76-I2S .....•..... I29 I64,775 III IS0,87S 76-I2S .......... 244 27(),284 2JI 270,334 

I26-I75 .......•.•. IJ4 I93,ISS I27 186, lOS !26-I7S· ......... 97 133·470 87 118,070 

I76-225 .......•.•. 3I7 690,249 J08 662,754 I76-225 .......... 171 3J2,JSI lSI 29S.S23 

226-JOO.,,,.,.,, .. 64 20Q,986 63 208,436 226-300 .......... 200 482,158 229 54o,so6 

30I-400, .... , .. ,,. So 337.400 61 258,000 301-400.,., ...... 56 238.785 82 3.J8,49S 

401-500 ... , ... , . , . 6s 334.500 77 394.700 4or-soo .......... g8 435,100 99 434.700 

SOI-6oo •.•...•.•.. IOO 59S.700 79 453,000 SOI-6oo .......... 150 !)12,6QO 181 1,099,640 

6or-Up .......•••. I,o6o 7,684,000 I,OIS 7.J42,8oo 6oi-700 .•........ 29 193,26o 3S 228,6so 
701-t'p .......... 376 2,703,213 389 2,839.983 

Commercial Totals 2,048 $t0,270,500 11939 $!).716,730 Totals ...•..... 1,974* $6,511,2911* 1,886 $6,3!)7.7S1 

Military Mililllry 

Horsepower 1/orsepowrr 
$17.515 I26-I7S·,,,,,,,,,. 0 ........... 0 ·········· 76-12S .. " ...... II $16,75s 12 

I76-22S ......•.... IO S3s,ooo 10 S3s,ooo 126-17S· ......... 3 7,900 3 7.839 
226-JOO., ... , .. , •. IS 45,000 IS 45,000 176-225 ..•.••.... 6 17,400 (J 17,400 

301-400 .. ,,,,.,, ·. IO 42,000 IO 42,000 226-300,,,,,,,.,. Jo6 248,123 106 314.779 
401-500., .... ,, ... 7I 322,200 7I 322,200 301-400,.,,,,, ... 24 I00,43S 24 100,43S 

SOI-6oo ........... 2I 98,000 20 93.500 401-soo .......... 4 16,7so 4 16,750 

6oi-Up .....•...•. s6r 4,620,SIO s6r 4,620,510 S01-6oo ....•..... 161) 788,o5o I6C) 788,oso 
60I-700,.,,,,,,,, 168 1,461,200 I70 I,SOI,200 
701-Up .••....... 400 3,I42,J90 400 31 142,390 

Military Totals .. 688 Ss,I62,7Io 687 S5,158,2Io Totals ......... 991** $6,18o,31 t** 81)4 ~s.qo6,Js8 

GRAND TOTAL .... 2,736 SI5,433.21o 2,626 $q,874.Q40 GRAND TOTAl ... 2,Q6S $12,6!)1,609 2,780 $12,304,109 

*Includes I48 units valued at $s84,623, obtained from annual production reports, which arc not. included in above breakdown hy horsepower, nor in 
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FLYING FACTS AND FIGURES 

UNITED STATES AERONAUTIC EXPORTS 

Compiled by U. S. Bureau of Foreign and Domestic Commerce 

Total Value for Calendar Years 

Country of Dcstiuatio11 
01ina •••.•.•.•.•••••.....••• · · · · • · · · · • .$ 
Netherlands ....•.•.•...•...••.•.•.•..... 
Russia •.•.•.......•.•••......... • ....• ·. 
Japan ••••....•..•••....••...•.......... 
Brazil •••..••.....•..........• ·. · .. · ·. ·. 
Italy ••••••••..•...• • · · · • • · • • · · • · · · • · · · • 
l\Iexico ..•..••..••...•.•.•.• · · • · • · · · .. • · 
United Kingdom •.....••..•.•••.•.•••.... 
Siam •.••••.••..•.•••..••.•.•..•••.•...• 
Peru ••..•..••••. • · · · · • · • · • • • •• • • • · • · · · · 
Argentina .•.••...•....•.• · • • · • · · · · • • · · · 
Canada •••....••... · · • · · • · · • · · · · · · • · • · · • 
Netherland India ••••••.•.••••..••.•...• 
Switzerland •••.•....•••..•••••••.....•.. 
Poland and Danzig .•..•... · •. · ...•••.•.. 
Colombia •••••••.•••••••.•.••..••.••...• 
Spain •••••.•.••.••••••...•••••.•••••••• 
Chile ••....••••.....•.•.•..••..••••...•. 
Germany •..•..••...•..••.•.•..•......•• 
France ................................ . 
Sweden ••......•......•••.•••.•••••..•.• 
Cuba •••••.......... · · · ·• · • · • · · •• · · • · • · · 
Turkey •.•.•.•••.••..•.••.•••.•......•..• 
Rumania •..••..•..•.•••••••••••.••.....• 
Panama •........•.•••.•.••.•••.••.....• 
Trinidad and Tobago •••••.••..••.••.•..• 
Hong Kong •••...••....•..•.••••••....•• 
Philippine Islands •••••..••••••••••.....• 
Australia ...•..•.•.•••..•.... • • • •• · · ·. ·• 
Netherland \Vest Indies ••••••••......•.•• 
Egypt •.••.....••...•.•.•.••.• •. • •.••.•• 
Ecuador •••...•••.••••.•••••.•••.•••••.• 
Union of South Africa ••..•.•••••....•.• 
Belgium •••••••••••••••....• •• ..• ••. • ••. 
Guatemala ••..•..•••...... • ·. • . · • •. • •• •• 
Czechoslovakia •.••...••.••.•••.....•••••• 
Nicaragua ......•.•.••••••.•. · •• • • • • · ••• 
Bolivia ..•••...•.•.••••• • .• • · • · · • • • • · • • · · 
Honduras •...•••••••••••.• •. •. ·. · • • · • • •• 
Costa Rica ..••.••.••••.••••..• · · · • • · •• •. 
El Salvador ...•••••.••..............•.•• 
Yugoslavia •••...•...... · ... · • · · • • • • • • · · · 
Portugal ••••....•...•.••....•..•..•..• •• 
Finland •••••........•.. · · • · · • · · · · · · · · • • · 
Liberia •..•.•••...... ·. · · · • · · · · · • · · · · · · · 
Venezuela •••........... · ·. · · · · · · · · · · · · · 

i'f~itia~ .. : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 
British Malaya •.....•...••.•.. • · · · · · .. · · 
British India .......•...••. • •. • . · · · · · · · · 
British East Africa ......••••••..•....... 
Iran •••.•••••..................•.•••.... 
Other Eritish W. Indies .........•....... 
Dominican Republic ••••...••..•..•••.... 
Latvia ..••••••••••..••.. · • • • · • • · • · • · · · · · 
Austria ••••••••••••.•.•..••. • • •. • • • · · · • • 
British Guiana ••....•...•• · • . · · · • • · · · · · • 
Lithuania •.•••...•.•.•.•• • · • · • • • • · · · • • • • 
British Honduras •.•...•.•.•.••.. • • • • · . • • 
Bulgaria .••••...•.•...•..•.••••...•..•.. 
New Zealand ..•....•..••... • · · • · • • • · • • • 
Kwantung ••••.•••..••......•• · ·• • • • · · • · · 
French Guiana •..••...•..••..• •. • • · • • · · • 
Saudi Arabia •....•••.•.•.••.. · • • · • · • · • • 
Gibraltar •..•..•..•••••••••... · •• • • • •• • • · 
Morocco •.•.•••••.•••••••••.•.•.•••.••••• 
Uruguay •••..•••.•.•.••.•••••• • • • • • • • • • • 

1935 
Val:<c 

2,522,538 
I ,821,729 
1,020,518 

950,101 
931,073 
789,826 
639,589 
460,445 
454,862 
408,046 
401,951 
399,318 
375,758 
326,738 
316,876 
296,915 
251,266 
245,677 
195,464 
155,321 
154,161 
113,334 
112,532 
105,254 
93,601 
76,302 
68,543 
67,908 
66,571 
50,145 
47,139 
45,626 
43,382 
39,478 
38,185 
25,611 
24,336 
23,174 
21,306 
19,944 
15,520 
13,171 
11,776 
11,069 

9,398 
8,358 
8,196 
7,343 
7,069 
6,088 
5,280 
4,351 
4,308 
3,309 
2,883 
2,441 
1,919 
1,330 
1,212 

942 
788 
728 
398 
363 
310 
304 
281 

193·1 
l"''aluc 

$ 3,7i8,262 
410,431 

3,276,490 
320,562 
528,668 
107,245 
598,133 
137,361 
522,745 

1,018,426 
519,961 
188,928 

19,028 
259,063 
172,904 

1,615,778 
14,382 
45,214 

1,761,607 
196,935 
262,085 

13,898 
327,142 
101,092 
145,967 
27,104 
64,248 
47,135 

105,447 
76,497 

5,384 .......... 
58,238 
37,517 
37,140 
55,735 
7,660 

303,609 
36,694 
14,091 
11,624 
16,468 
56,797 
25,888 .. ... .. . .. 
13,559 
22,797 

4,528 
1,157 

25 
6,173 .......... 

873 
13,926 

······ .... 
74,844 

100 
5,205 ........... 

200 
4,449 
2,143 

36 
21,106 .......... 

6,330 
23,094 

1933 
Value 

$ 1,762,247 
319,803 
380,222 
338,908 

1,459,745 
21,003 

297,058 
84,913 

108,714 
364,141 
677,437 

64,088 
51,113 

2,669 
147,711 
936,081 

7,438 
59,284 

349,090 
16,952 
45,617 
25,404 
11,498 
24,726 

232,616 
34,046 

484,115 
95,176 
43,625 
20,634 

5,636 
18,971 
30,707 
37,588 
21,164 
10,876 
14,781 

259,840 
80,189 
11,692 
65,078 
15,171 
25,304 

4,482 
.......... 

6,748 
4,620 
1,392 .......... 

75 
510 

.......... 
1,932 

22,145. 
•••••• 0 ••• 

83 
71 

490 . ......... 
1,140 
6,876 
3,965 

164 
1,800 . ......... 

······ .... 
70 
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FLYING FACTS AND FIGURES 

Co:wtry of Destination 
Jamaica •••••••••••.•••••••.•••..••••••.• 
Barbados •••••••.••••.••••..••••••••••••• 
French \\"est Indies ••••••••••••••••••••• 
Surinam ••..••••••••••••••••..•••••••••• 
Greece •.•..•.•..••.•••••••••••••••••••• 
Newfoundland & Labrador •••••••••••••••• 
Irish Free State ..••.•••••.•.••.••••••••• 
Iraq •••.•.••••••.••.••••••.•.••••••••••• 
Other Asia •.•••••••••••••••••••.•••.•••• 
Denmark •••.•••••••••••••••.•••••••••••• 
:\lozamhique •••.•.•••••.••.•••••.•••••••• 
Bermudas ••.•••..••..•.•••••..••••••.. · • 
Palestine •••••••.•••.•••••••••.•••••••••• 
Hungary .••.•••.••.••••••••••••••••••••• 
Virgin Islands •....••••••••••.•••..•.•••• 
Greenland ..••..•••...••••..•••.••••••••• 
Paraguay •.•••.••••••.•••.••••••••••..••. 
French Oceania ••••.•••••.•.•..••••••••• 
Syria •...••........•••••••........••••.. 

1935 
Value 

276 
235 
235 
232 
179 

8 

1934 
Value 

~30 

so 
3 

15,195 
1,054 
1,035 

238 
64 
40 
22 
14 
8 

Totals •••.......•••.•.....•...•••••• $14,330,843 $17,548,181 

Airplanes, Seaplanes and Amphibians 

Country of 
Destination Units 

China •••••••••••••.•• 81 
Netherlands ••••••••.•• 26 
Brazil ••.••••••.•....• 77 
:\lexica • • • • • • • . • • . . • . . • 22 
Siam •....•.••••••..•. 12 
Japan • . . . • • • • • • •• • • . •• 4 
Switzerland • . • . • . • . • • . 4 
Spain • • • . • . . . • • • • • . . • • 4 
Poland & Danzig • • • • • • 3 
Russia • • • . . . • • • . • . • • • • 2 
Chile • • • • . • . . • . • . . • • . . S 
Peru • • • • • . • . • • . • • • • • • • 2 
Canada • • • . • • . • • . • • • • . . 8 
Argentina ••.•••..••••• 13 
United Kingdom • • • • . • 14 
Colombia •••.•••...•••• 4 
Cuba • • • • • • • • . • • • • . • • • • 2 
Germany • . . . . . . • . • • • . . 1 
Netherland W. Indies • . 1 
Turkey • . • • • • • • • . • • . • . • 1 
Ecuador . • • • • . • • • . • • • • 5 
Guatemala • • • . • • • • . . • • . 3 
France • . • . • . • . . • • . . . . . 1 
Union of South Africa 5 
Nicaragua • • • • . • • • • • • • 4 
Hong Kong •.••••.•••• 4 
Philippine Islands • . • • • 3 
Italy • . • . • • • • • • • • • • . • . • 3 
Costa Rica • • • . • . . • . . . • 4 
Yugoslavia • • • • • • • • . . . • 1 
Liberia • • • • • • • . • . • • • . • • 1 
Eritish l\Ialaya • . • • . . . • 1 
Panama • . • • • • • • • • • • • . • 3 
British India • • • . • • • • . • 1 
Egypt • . • • • • • • • . • . . . . • 1 
Belgium • • • • • • • • • • . • . • • 1 
Honduras • • • • • • . • • • • • • 1 
Norway • • • • • . . . • • . • . • • 1 
Netherland India . . . . • • 1 
Barbados • • • . . • . • . . • • • • 1 
Bolivia ••••••••..•••••• 
Rumania ••••••••...••• 
Austria •••••••••.....• 
Sweden ••••••••.••..•. 
Portugal ••••••••..•••• 
Australia •••••••.•••••. 

1935 
Val11e 

$1,645,062 
1,381,816 

538,598 
521,799 
319,200 
242,161 
233,737 
200,345 
193,684 
179,719 
165,667 
150,000 
104,928 
87,412 
82,507 
81,000 
80,000 
72,179 
50,000 
43,000 
42,900 
31,500 
30,000 
25,228 
21,000 
16,782 
15,575 
14,552 
13,150 

9,500 
7,000 
7,000 
6,055 
5,959 
5,800 
5,325 
5,000 
2,000 
1,140 

235 

Unils 
132 

2 
28 
46 
24 

6 
3 
4 

1 
19 
5 
9 
4 

78 

8 
1 

18 

5 
3 
5 

12 
5 
1 
2 

1 
5 

1 
1 
4 
3 

9 
22 

1 
2 
6 
1 

1934 
Value 

$3,236,742 
66.683 

193,345 
498,312 
498,678 
160,228 
214,158 

6,267 

1,650 
714,480 
26,921 

134,448 
76,296 

1,064,633 

337,110 
70.000 
93,189 

26,860 
102,567 
33,391 

6,000 
41,298 
25,128 

3,355 
8,000 

1,100 
31,200 

3,758 
6,010 

15,000 
10,594 

180,469 
83,450 
74,579 
70,500 
37,995 
20,410 

Units 
74 

2 
73 
49 

6 

2 
16 

38 
1 

30 

1 
3 

1 
2 
1 
3 
4 

36 
6 

3 

9 

2 

12 

7 

5 

1933 
Value 

429 

198 
65 

63 
826 
100 

1,697 

.......... 
560 

30,000 
2,111 

149 
50 

$ 9,155,882 

1933 
Value 

$1,456,580 
12,042 

1,104,531 
249,467 

61,350 

4,204 

50,000 
188.475 

10;301 
417,962 

29,069 
656,593 

4,000 
20,500 

15,200 
12,500 

5,915 
30,300 
13,775 

474,508 
74,603 

9,800 

146,363 ......... 
5,400 

• · • ·7·o·,227 

133,000 

......... 
21,600 



FLYING FACTS AND FIGURES 

Co1mtry of 
Dcstinatio11 Units 

Arabia ••••.•.•••.••••. 
Uruguay .••••.•••••••• 
Irish Free State 
Dominican Republic •••• 
Morocco .•••.••••••.••. 
British East Africa •••• 
El Salvador •••••.•..•• 
New Zealand ••••••.••• 
Czechoslovakia •••.•••.• 
Greenland ••••••••.•.•• 

Totals ••••.•••.•.. 334 

Country of 
Destination 

Italy ••••••••••..•.•• 
United Kingdom •••••• 
China ••••.••••••••••• 
Brazil ••••••••••.•••• 
Japan ......•••••••••• 
Netherlands •••••••.•• 
Argentina •••••••••••• 
Russia •••••••••••••• 
Sweden ..••..••.••••• 
Mexico •...•.•••••••• 
Trinidad & Tobago_ ••. 
Germany .•••••.•.••.• 
Canada •..••••••••••• 
Peru ..•.•...••••••.. 
Switzerland ••••••.... 
Egypt ••••..•.••.•••• 
Nether land India ..... . 
Colombia .•••...•••..• 
Poland & Danzig •••.• 
J,Ion.g Kong ..•••.•••• 
Spam .•...•.••.••••• 
Panama •••••.•.•••••• 
'Australia ••••••••..• 
Czechoslovakia •••••••• 
Turkey .•..•••••.•••• 
Chile ••••••..•.•••••. 
Fr~~ce ••...••.••..•• 
Hattl •.••.•.•.••••••. • 
Venezuela ........... . 
Cuba •••.•••.•.•••.•• 
Philippine Islands ••.. 
Costa Rica •••••.•..• 
Union of South Africa 
El Salvador .•••••...• 
Guatemala ..•..•...•• 
Other Br. W. Indies 
Honduras •••••..•.•.. 
Portugal ••.•••••••••• 
British Honduras ••••• 
Bolivia ••.•••••••••••• 
British Guiana ••••.••• 
Finland •••••••.•....• 
Morocco ............ .. 
Nicaragua •••.••••.••. 
Latvia ••••••••••••.•• 
Siam •••.••••••••.••• 
Yugoslavia ..•••..•••• 
Netherland W. Indies • 
Uruguay ••••••••••••• 
Norway ............. . 
Rumania ••••.••....•• 
New Zealand •.••.••.• 
Kwantung •.•••.•.•.•• 
Dominican Republic .•• 
Arabia ............. .. 
Moza,mhique •••••••••. 

Totals 

Units 
63 
48 
80 
42 
25 
22 
27 
21 
11 
34 
24 

7 
46 
10 

6 
8 
6 
8 
4 
5 
5 

14 
16 

2 
3 
2 
1 
1 
2 
2 
1 
3 
2 
2 
2 
1 
2 
1 
2 
I 
1 
1 
1 
1 
2 

568 

1935 
Value 

$6,638,515 

1934 
Units Value 

1 19,000 
2 16,080 
1 14,950 
1 11,000 
1 6,330 
I 5,241 
1 5,000 
1 3,47~ 
2 2,600 

490 $8,258,484 

Aircraft Engines 
1935 

Value 
$ 549,310 

277,905 
264,693 
149,926 
141,339 
131,339 
124,752 
120,183 

78,745 
69,565 
64,000 
55,349 
54,491 
49,065 
38,495 
34,784 
31,362 
29,847 
29,690 
24,560 
24,169 
20,945 
18,015 
16,540 
10,433 
8,300 
6,969 
5,000 
4,095 
4,000 
3,500 
3,300 
3,245 
1,750 
1,600 
1,600 
1,500 
1,155 

994 
930 
748 
410 
304 
225 
190 

$2,459,317 

Units 
12 

14 
42 

5 
34 
32 

405 
21 
53 
11 

213 
6 

13 
4 
1 

18 
24 

5 
17 
9 
8 
8 
I 
2 

4 
2 
I 
3 
1 
I 
5 
1 

10 

5 

2 

3 
1 
2 
I 
2 
2 
1 
1 

1,007 

1934 
Value 

$ 68,439 

79,137 
191,201 
36,161 

137,859 
219,163 

1,650,591 
134,550 

58,913 
21,551 

1,166,774 
11,440 
78,732 
23,662 

1,500 

102,840 
103,718 

5,160 
35,927 
12,965 
46,835 
45,600 

6,277 
11,200 

11,500 
2,500 
2,819 
4,264 
6,822 
6,277 
5,017 

300 
6,243 

36,878 

3,550 

175 

21,620 
9,500 
6,440 
5,750 
1,760 

881 
310 
,300 

$4,383,101 

Units 

4 
I 

396 

/'nits 
2 
I 

13 
8 
2 

40 
17 

2,576 
4 

21 
12 
48 
12 

J 

20 
24 

I 
20 

9 

20 
3 
I 

1 
3 
6 

11 

15 

3 
I 
1 

2,901 

1933 
Val11c 

......... 
16,000 

59,641 
S,SJJ 

30,000 

$5,3li'J,i .1'1 

1933 
Value 

$ 12,986 
9,000 

70,084 
22,395 

1,800 
221,750 

57,869 
255,400 

25,200 
27,546 
31,282 

200,446 
8,255 

14,198 

94,139 
112,980 

3,000 
2,097 

37,800 
31,103 

......... 
1,000 

950 
2,519 

········· 57,688 

......... 
500 ......... 

102,195 

.... '2,238 
1,800 

450 

$1,430,787 



FLYING FACTS AND FIGURES 

Couratry of Desti11alion 

Parachutes and Parts 
1935 

Value 

Rumania ••••••••••••••••••••.••••••••••••••••• 
Argentina ••••••••••••.••••••••••••••••• • • • • • • • 
'fur!tey ••••••••••••••••.••.•.••••••.. • • • · • • • • · 
Spam •••.•.••••••.•.•.•••..•••••.•••••..••••• 
Hong Kong ••••••••.••••••••••••••.•..••••.•• 
Portugal ••••••.•.••...•••••.•••..••••• • · • · • · • • 
Japan ••••••••.••••••.•.•.••.••••••••••••••••• 
China •••••••.••••••••••.••••••••••••••.•...•• 
Netherland India ••••..••.•.••••.•.•. • • • • • • • · • 
Siam ••••••••••••••••..•.•••••••••.•.•.••••.• 
Cuba ••.•.••••••••..•••..•...••..•••••.••••••• 
British East Africa ••.••...•••.•.•. • • • • · • • • • 
Poland and Danzig •.•••...•••••..••.•.•• · · • • • • 
Bulgaria •••.•.•.••••.•.•••.•••••••••••...• · • • 
United Kingdom •••.••.•..•.•.•••••••••. •. • • · • 
Russia ••.•.••••••••.•..•••••.•.•••••••• •• •• · • 
Venezuela ................................... . 
Switzerland ••••••••••.•....•••••••.••••.•. • . • • 
Canada •••••..••••••••.•...•.•.•.....•.•• • •• • · 
Philippine Islands •.•.•.••.•.••••••.••.. • • • • • • • 
Haiti .••••••.•••••.••.••••...•••••••••.••••.•• 
Brazil ••••••••••••••...••.•..••••.•••••.• ·• ·· • 
Colombia ••••••••••••.••••.•.•••••.••••.•••••. 
Bolh·ia •••••.••••.•..•.•••.•.•.•..•.•.•••••••• 
Peru ••••••••••••••...•...•••.•..•.• ·••· •• ·•·• 
Netherlands ••••••••....•••.••.••.•.••.•.•. • • • • 
Yugoslavia ................................... . 
Arabia •••••••••••••••••••.•••••••..••.• • • · · • • 
Other Asia .................... · ............. .. 
Belgium ••••.••••.•.•••.•.•••.•••••••.••• • •• • · 
Sweden ••.••.•.••••••.•••.•.•••.••••••.•••••.• 
:Mexieo ••••.•••••••.•.•.•••••.•••••••.•••.••. • 
Paraguay .•••••••.•.•.••••.••.••••••.••••••••• 
El Salvador •••••.•...•.•...•......•.....••..•• 
T,rinidad and Tobago ...•.....•.•..•••.•.•. • · · · • 
I anama ••••.••••••...••.•...••.•..•••.•• · · • •• 

$ 96,480 
18,307 
10,303 
8,893 
6,696 
4,250 
3,066 
3,012 
3,000 
3,000 
1,800 
1.746 

550 
458 
360 
315 
300 
275 
229 
154 

7 

----
Totals ···································· $163,201 

$ 

1934 
Value 

150 
4,000 

28,253 

· 4:jzo 
14,517 

. .. sso 
7,472 

24,107 
6,90.2 
1,900 
1,580 
1,354 
1,100 
1,000 

625 
300 
252 

84 

$ 98,466 

Aircraft Parts and Accessories (Except Tires) 

Couratry of Drstiuatlim 
Russia •••••••.••.••..•••.••.•.•......... 
China .•.•••.•••••.•.•.•.•....•.•••....•• 
Japan •••••.••••••........•.•.......••.•• 
Netherland India ••••.••.•••...•••..•••••• 
Netherlands •••••••.•••.•....•..••.....••. 
Brazil •••••••••••••..••..•...•.•.•••..••• 
Canada •••• _ ••.••.•••..••••...••••.•••.••• 
Italy ................................... . 
Peru •••••••••••••.••••••••.••.•••..••••• 
Colombia •••••••••••.••••••.•.•••.•..••••• 
Argentina ••••••••••..•••••..••••.••.•••. 
Siam ••••••••••••••••••.•..•.•••••••••••• 
France •.•••.••.••••.•.•.•••••.•••••••••• 
United Kingdom ••••••••••••••.•••••.• • • · • 
Poland and Danzig •••••.•..•••...... • · . • • 
Sweden •••••••••••••.••••••.••••••.••••.• 
Chile •••••• , •••••••.•.••.••.•.....••.•.•• 
Germany •.•.••....•..•........•.•....•.. 
Panama .......................... ,' ..... . 
Switzerland ••.•• , ••••••.••••.••••••••••••• 
Turkey •....••.•••••.•.•..•••.••.••.•.••. 
Philippine Islands •••••••.•.••••• • · .. • . • • • 
Australia ..•••••.•.•...••••.•••.•• • ••••• • 
Mexico •.•.••.••.••..•••....••.•..••••.•. 
Belgium ••••.•••.•••.•.•....••••....••••• 
Cuba •••••••••••••••••..•••••..•..••.•.•• 

$ 

1935 
Value 
720,301 
609,771 
563,535 
340,256 
308;574 
242,549 
239,670 
225,964 
208.981 
186,068 
171',480 
132,662 
118,352 

99,673 
92,952 
75,416 
71,710 
67,936 
66,601 
54,231 
48,796 
48,679 
48,556 
48,225 
34,153 
27,534 

1934 
Val1ce 

$1,625,899 
461,833 
124,173 

11,556 
204,535 
120,015 
150,567 
35,451 

223,634 
441,403 
162,350 

2,447 
83,168 
61,065 
69,186 
56,783 
37,287 

257,723 
78,840 
21,243 

160,100 
19,188 
72,072 
40,824 
31,207 
11,398 

1933 
Value 

$ 910 
13,102 

3,417 

3,704 

5,600 
311 

······ 150 

...... 
452 

16,052 
14,089 
6,098 
3,756 

15,171 

200 
2,100 
2,100 

200 
110 

$ 87,522 

1933 
Value 

$ 124,822 
229,983 
275,758 

50,802 
86,011 

316,767 
45,532 

8,017 
157,712 
171,260 
188,504 

6,519 
11,037 
46,392 
34,731 
20,417 

9,284 
144,644 

48,343 
2,669 
8,081 

10,503 
12,522 
19,845 
37,588 
14,207 



FLYING FACTS AND FIGURES 

Country of Desti11atio11 
Bolivia ••••••••••••••••.•••••.••...••••.• 
I;Ion_g Kong •••••••••••••••••••••...•.•..• 
Spam ••••••••••••••••••.•.•..•.••..••••• 
Union of South Africa ••..••••..••••••••• 
Honduras •••••••••••••••••.•••.•.•••.•.•• 
El Salvador ••••••.••.•.•••••••.•.••••.•.• 
Trinidad and Tobago ..•.••.••••.•.•....•. 
Finland •••••••••••••.•••••••••••••.••.••• 
Czechoslovakia ••.••.•.•.•.••.•.•..•....•• 
Rumania ••••••••..•.••••••..........•..• 
Egypt ••....•••••.•••....••••.•.•.......• 
Portugal ••••••.•...•••••••••.••...•.••..• 
Norway •••..•.•••..•..•••.•..•••••..••••• 
Guatemala •••••.•.••••••.••...........•.. 
Iran •..••••••••.•••••••.•••.....•••.•.••• 
Venezuela •••••.•.•.•.••.•.•.....••.....•• 
Yugoslavia •••..•...•..•••••........•..••• 
British East Africa ••.••.•••..•••.••..•.• 
Costa Rica ••••••••••••••••••••••••.•••.. 
Dominican Republic ••••..•••.•.••.•.•..•. 
Nicaragua •••••••••••••••..•....•.•••...•• 
Ecuador ••••.••••...••••.•.•.•••..•....... 
Other British \V. Indies •..•...••••••••.•• 
Austria •••••••••••••...•.....••.•••.••..• 
Latvia ••••••••••••••.••.•••.•••••••..•••• 
Lib_e:ia •••.••••••••••.••••.•.••.••••.•... 
Hath •••........•.....•...•.............. 
Lithuania •.•.•••........••••...•..•....•. 
British Guiana ••••••......••••.•.•.••••••. 
New Zealand ••.•••..•.••••••••..•.•.....• 
Kwantung •••.•.•••••.•.••••••••••...•..• 
llulgaria •.••••••••.•...•••••.•...•.•...•. 
French Guiana ••••••.....•••••••..•...••• 
Saudi Arabia •...•.•...••..••.•......•.•• 
Gibraltar •••...•••••.••.•.••....•........• 
Uruguay •.•••••••••..••. • ••..•......•.••• 
Jamaica ..••••••••....•••••...•.•.•..••..• 
French West Indies •...•.....••••••.•..•. 
Surinam •••.•••••..•.......•.•.....•••••.. 
British Honduras •••..•.•.•••••.•••••••••• 
Greece ..•..•....••..•.••. •. • • · · · · • · • • • · ·. 
Netherland \Vest Indies ••••••..•.•...•.••• 
British India •.••••••.••.••.••••...•...•.• 
Pritish Malaya •.••••••••.•..•.. · · · · · · · · .. 
Newfoundland & Labrador •••.••..•....•••• 
Iraq ••••••••••••••.•••••.•••••. • •. · • • • · •. 
Albania •.•••••.••.••.•••••.. ••· • · • · •· •· •• 
Other Asia •..••••.•••••••.••.• • • · • • • · • · • • 
Irish Free State ••.•.....••.•.•... • • • · • • • • 
Denmark •••...•••••••••....••.... •• · · •• · · 
Mozambique ••••.••••.••.••••. · · · • • • • • · · · · 
Bermudas •••••.••.••.....•. · •. · · · · • • • • · · • 
Palestine ••••..•••.••.••••.•• • • •. • • · · · · · · • 
Hungary •.•.•••••••.••...•••..•..••.•..•• 
Virgin Islands •.••.•••••....•...• • · . · · · · • 
French Oceania •.••..••••••.....• • • · • • . • • 
Syria .•••.•.•.••.•••.•.•••... · · · ••••• •••• 
Paraguay ••.••.••••••.....•....•• • ••• • • ••• 

1935 
Value 

22,244 
20,505 
17,859 
14,909 
14,806 
13,770 
12,302 
10,659 
9,071 
8,774 
6,555 
6,371 
6,196 
5,085 
4,351 
3,963 
3,671 
3,534 
3,494 
3,309 
3,111 
2,726 
2,708 
2,441 
2,693 
2,398 
2,336 
1,330 
1,171 

788 
728 
484 
398 
363 
310 
281 
276 
235 
232 
218 
179 
145 
129 

69 
8 

Totals •.•.•.••••...•••...•.• • ..•••.. •. $5.069,810 

------·-···- ·----~=~=======~~----------

193-1 
Value 
84,362 
18,630 
2,955 

18,015 
15,451 

347 
5,553 

22,338 
6,300 

16,611 
136 

4,285 
10,443 

5,263 

2,059 
5,868 

932 
1,827 
2,926 
1,485 

573 
265 

4,528 
5,205 

100 
660 

1,843 
200 

36 
589 

1,264 
330 

50 
57 
25 
57 

3 
1,054 

517 
410 
245 
238 

64 
40 
22 
14 

8 

$4,808,130 

1933 
Value 
63,054 

6,607 
1,137 

407 
7,443 
3,337 
2,564 
4,482 

10,876 
23,816 

236 

4,620 
7,664 

6,748 

510 
892 

3,907 
506 

3,771 
982 

83 

1,392 
490 

71 
1,043 
3,965 
1,140 

164 

70 
429 

198 

65 
134 

75 

63 

826 

100 
1.247 

560 
149 

50 
11 

$2,247,834 



FLYING FACTS AND FIGURES 

AERONAUTICAL PURCHASES BY MILITARY SERVICES 

Fiscal Year 1935 

The following is a compilation of major purchases a'nd deliveries of aircraft and engines by 
the United States Army and Navy aviation services during the fiscal year 1935, prepared with 
the aid of the Army Air Corps and the Bureau of Aeronautics of the Navy Department. 

ARMY AIR CORPS HEAVIER-THAN-AIR AERONAUTICAL CONTRACTS 

Contract No. Ctmtraclor Quantity 
W 535 ac-7220 Consolidated Aircraft Corp., San Diego, Calif.... *51 
W 535 ac-7326 The Northrop Corp., Inglewood, Calif ........... *xu 
W 535 ac-7342 Douglas Aircraft Co .. Inc., Santa :\Ionica, Calif. . 71 
W 535 ac-7348 Seversky Aircraft Corp., 1\ew York, N.Y........ 30 
W 535 ac-7618 Boeing Aircraft Company, Seattle, Wash........ x 
W 535 ac-7670 Kellett Autogiro Corporation, Philadelphia, Pa.. . I 
W 535 ac-7711 Pitcairn Autogiro Company, Willow Grove, Po.... I 

Type 
I>-3oA Airplanes 
A-17 Airplanes 
0-46 Airplanes 
BT-8 Airplanes 
XB-rs Airplane 
YG-1 Autogiro 
PA-33 Autogiro 

Total. . . . . . . • • • . • • . • 262 Complete Airplanes 
2 Skeleton Airplanes 
2 Autogiros 

*Includes x skeleton airplane for static test purposes. 

AIRPLANES DELIVERED TO ARMY AIR CORPS 

Type Contractor Quantity 
Pursuit 

P-26A ........... Boeing Airplane Co., Seattle, Wash........................... 2 
P-26B ........... Boeing Airplane Co., Seattle, Wash......... .. . . .. .. . . .. .. .. .. 2 
P-29 ...•......... Boeing Airplane Co., Seattle, Wash.. . . . . . . . . . . . . . . . . . . . . . . . . . I 
P-29A .•......... Boeing Airplane Co., Seattle, \\'ash .......................... . 
P-29B ..•......•. Boeing Airplane Co., Seattle, \\'ash........................... I 

Bombardment 
B-12A ........... Glenn L. :Martin Co., Baltimore, Md...... .... .. .. .. ... . . . .. .. IO 

Attack • • . 
A-n ............. Consolidated Aircraft Co., San D1ego, Calif..................... 4 
A-I3 ...•....•.... Northrop Corporation, Inglewood, Calif....................... I 

ObserMtion • . 
0-43A ........... Douglas Aircraft Co., Inc., Santa Mon!ca, Cal!f................. 23 
0-46 ............. Douglas Aircraft Co., Inc., Santa Momca, Calif................. I 

Obseroation-A mpllibion • 
OA-5 ...•.•...... Douglas Aircraft Co., Inc., Santa MoDica, Calif..... • . . . . . . • . . • • I 

Cargo 
C-3I ............. Kreider-Reisner Aircraft Co., Hagerstown, Md ................. __ I_ 

Total. .............. 48. 

ENGINES DELIVERED TO ARMY AIR CORPS 

Type Contractor Quantity 
R-I340 .•....••.•.•• Pratt & Wh!tney A!rcraft, E. Hartford, Conn.................. 41 
R-I53s ............. Pratt & Wh1tney Aircraft, E. Hartford, Conn.................. 3 
V-I570 ..••.•••••• , .Curtiss Ae~plane ~Motor Co., Buffalo, N.Y.................. 34 
R-1690 ............. Pratt & Whitney. Aircraft, E. Hartford, Conn.................. 33 
R-182o .••. , ..•.. , .• Wright Aer~nauti~ Corp., Paterson, N.J ..................... 175 
R-I8Jo .• , ••. ,,,,,, ,Pratt & Wh1tney Aircraft, E. Hartford, Conn.................. I 

Total ................. 287 
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NAVY PURCHASES OF AERONAUTICAL EQUIPMENT 

Fiscal Year HJJS 

Airplanes 

Type Factory Name (!ua111ily 
VO ................ Vought Observation with P&\\' R-1.l40 engine. . . . . . . . . . . . . . . . . 32 
VSO ............... Curtiss Scout Observation with P&\V R-1340 engine ............ 135 
VSB ............... Vought Scout Bomber with l'&W R-1535 engine............... 86 
VB ................ Great Lakes Bomber with 1'&\\' R-1340 engine................. r6 
VR ................ Kinner Transport with 2 R-1044 engines. . . . . . . . . . . . . . . . . . . . . . 3 
VR ................ Douglas Transport with Wright R-1820 engine................. 2 
VJ ................ Grumman Utility with Wright R-1820 engine.................. 40 
VN ................ Naval Aircraft Factory Training with R-76o engine............. 86 
VPB ............... Consolidated Patrol Bomber with 2 P&\V R-1830 engines........ 6o 

Total ................. 46o 

Engines 

Type Contractor Qua11tity 
R-1510 ............. Wright Aeronautical Corporation............................. 2 

R-1820 ............. Wright Aeronautical Corporation............................. 72 
R-1830 ............. Pratt & Whitney Aircraft. ..•............................... rso 
R-1535 ............. Pratt & Whitney Aircraft. .................................. q2 
R-1340 ............. Pratt & Whitney Aircraft .•................................. 217 

Total. ................ 583 

AIRPLANES DELIVERED TO U. S. NAVY 

Type Factory Name Qua11tity 
VBF ............... Curtiss Bomber Fighter with Wright R-r82o engine............. 27 
VF ................ Grumman Fighter with P&W R-1535 engine.. . . . . . . . . . . . . . . . . . 47 
VO ................ North American Observation with P&W R-985 engine.......... I2 
VO ................ Vought Observation with P&W R-1340 engine................. 28 
VP ................ Consolidated Patrol with 2 Wright R-r82o engines.... . . . . . . . . . . 23 
VS ................ Grumman Scout with Wright R-r82o engine................... 6 
VB ................ Great Lakes Bomber with P&W R-1535 engine................. 44 
VJ ................ Grumman Utility with Wright R-r82o engine.................. JJ 
VR ................ Douglas Transport with 2 P&W R-1340 engines................ 16 
VR ................ Douglas Transport with 2 Wright R-r82o engines. . . . . . . . . . . . . . 3 
VR ................ Kinner Transport with 2 R-1044 engines...................... J 
VN ................ Stearman Training with R-790 engine......................... I I 

Total ................. 253 

ENGINES DELIVERED TO U. S. NAVY 

Type Co11lrac/or Quantity 
R-1830 ............. Pratt & Whitney Aircraft................................... 37 
R-985 .............. Pratt & Whitney Aircraft. . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . r6 
R-1340 ............. Pratt & Whitney Aircraft... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40 
R-ISJS ............. Pratt & Whitney Aircraft ................................... 140 
R-1820 ............. Wright Aeronautical Corporation............................. 72 
SR-r82o-F2 ........ Wright Aeronautical Corporation..... . . . . . . . . . . . . . . . . . . . . . . • . I 2 

Total. ................ 317 
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AIRCRAFT APPROPRIATIONS, UNITED STATES 

D~partmenl I ncr east: or 
Fiscal F~ar Appropriations Total Decrt:ase Net 

1914•15 Army ......... SIJ,.n6,6to(1) +St,05o,6to 
Xavy ......•.. 15,150,000 +502,826 
~.A.C.A •..... 470,000 s zo.OQ6,6Io +187,000 +St,740,445 

1025·26 Army ......... I8,o6I,IOI(2) +4.584.572 
Navy ......... I5,IJO,OOO -20,000 
Air Mail ...... 500,000 +5oo,ooo 
X.A.C .. \ ...... 534,000 I 34,225,191 +64,000 +5,128,s72 

1026-27 Army ......... 18, 256,6Q4C3) +195,503 
Xavy ......... 10,o65,288 +3,935,288 
Air Mail. ..... 2,000,000 +1,500,000 
~.A.C.A •..... 513,000 -21,000 
Commerce .... 55o.ooo(4) 40.384.982 +55o,ooo +6,159.791 

1927·28 Army ......... 25,61 2,494(5) +7,355,8oo 
Navy ....•.... 20,100,000 +I,034,712 
Air l\lail ..•... 4.65o,ooo(6) +2,65o,ooo 
N.A.C.A .••... 550,000 +37,000 
Commerce .... 3-701,500(7) S4.70J,094 +3,24I,500 +t4,319,012 

1928-20 Army ......... J3,0II,4JI(8) +s.2o8,o37 
Navy ......... 32,t89,ooo +I 2,089,000 
Air 1\lail. ...•• I 4.48o,ooo{o) +9,830,000 
N.A.C.A •..•.. 628,770 +78.770 
Commerce .... 5,5I9,350(to) 86,;28,551 +I,727,8so +J2,024,557 

1929·30 Army ......... 34.910,059 +oo8,62S 
Navy ......... JI,4JO,OOO -759,000 
Air Mail. ....• I9,JOO,ooo(u) +4.820,000 
N.A.C.A ...... I,soS,ooo +879,230 
Commerce .... 6,4I6,620(1 2) 93.564,679 +897,270 +6,836,128 

19JO·Jl Army ......... 38,8Q2,968(IJ) +3.982,909 
~avy .......•. J2 00J3,2II +6o3,2II 
Air Mail. ..... 24,6oo,ooo(I4) +5,300,000 
N.A.C.A ...... 1,32I,OOO -187,000 
Commerce .... 9,204,8Jo(IS) to6,os:z,ooo +2,788,210 +12,487,330 

(1) Includes $6;8,043 under title of "reclassification of salaries." 
(2) Includes $2,I5o,ooo contract autltorization and $1,ooo,ooo for the construction of 

Wright Field. 
(3) Includes S3,ooo,ooo contract autltorization. 
(4) Consists of $250,000 for "aircraft in commerce" and $3oo,ooo for "air navigation 

facilities." 
(5) Includes S4,495,000 contract authorization and $5I4,900 deficiency appropriation. 
(6) Made up as follows: Domestic, $4,soo,ooo; Foreign, $tso,ooo. 
(7} Consists of $700,000 for "aircraft in commerce" and S3,09I,SOO for "air navigation 

facilities." 
(8) Ipcludes $s,ooo,ooo contract. autltorization and; S:j,482,869 deficiency appropriation. 
(9) Made up as follows: Domestic, $t2,4Jo,ooo; Foreign, $2,o5o,ooo. 

(to) Consists of $859,soo "aircraft in commerce" and S4,659,85o for "air navigation fa­
cilities." 

(u) Made up as follows: Domes~ic, $ISzooo,ooo; Fo~~ign, S4.30o,ooo. ,. • • • 
(I2) Consists of Sos8,ooo for "a1rcraft m commerce and $5,458,62o for a1r naVIgation 

facilities". 
(13) Includes deficiency appropriations of $87I,Ioo and $1,298,81o. 
(14) Made up as follows: Domestic, $t8,ooo,ooo; Foreign, $6,6oo,ooo. 
(IS) Consists of $1,26o,83o for "aircraft in commerce" and $7,944,000 for ''air navigation 

facilities". 
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AIRCRAFT APPROPRIATIONS, UNITED STATES (Cont.) 

Departme11t btcrease or 
Fiscal Year Appropriatiolls Total Decrease Net 

1931-32 Army ......... 3I,85o,892(16) -7,0.j2,076 
Navy ......... 31,1450000 -888,211 
Air Mail. ..... 2 7 ,ooo,ooo( r 7) +2,400,000 
N.A.C.A •..... 1,051,070 -269,930 
Commerce .... 10,362,300(18) 101,409,262 +r,157,470 -$4,6.F,747 

1932-33 Army ......... $25,673,236 -$6,177,656 
Navy ......... 32,745.420(19) +x,6oo,420 
Air Mail. ..... 26,46o,ooo(2o) -540,000 
N.A.C.A ...... 920,000 -131,070 
Commerce .... 8,553,5oo(2r) s 94.352,156 -x,8o8,8oo -7,057,1o6 

1933-34 Army ......... 34,037.769(22) +8,364.533 
Navy .....•... 21,957.459 -10,787,961 
Air Mail. ..... 22,000,000(23) -4,46o,ooo 
N.A.C.A ...•.. 695,ooo -225,000 
Commerce .... 7,660,780(24) 86,351,008 -892,720 -8,001,148 

1934-35 Army ......... 30,917,702(25) -3,120,067 
Navy ..•...... .34.842,253(26) + 12,884.794 
Air Mail. ..... 19,003,291(27) -2,996,709 
N.A.C.A •..... 726,492 +31,492 
Commerce .... 5,68x,o29(28) 91,170,767 -1,979.751 +4.819,759 

1935-36 Army ......... 53,287,197(29) +22,369.495 
Navy ......... 40,732,310 +5,89o,o57 
Air Mail. ••••. IS, 700,000(30) -303,291 
N.A.C.A •...•. 1,177,550 +451,058 
Commerce .••. 5,909,800(3 I) II9,8o6,857 +228,771 +28,636.090 

1936-37 *Army ......... 7o,ooo,ooo(32) +r6,712,8oJ 
*Navy ......... 52,000,000(33) +n,267,690 
*Air Mail. .•... 20,480,000(34) +t,78o,ooo 
*N.A.C.A .•.•.. 1,177.550 

I *Commerce .... 6,220,000(35) 149,877,550 +310,200 +30,070,693 

(r6) Includes $135,152 deficiency appropriation. 
(17) Made up as follows: Domestic, $2o,ooo,ooo; Foreign, $7,ooo,ooo. 
(18) Consists of $1,369,66o for "aircraft in commerce" and $8,992,640 for "air navigation 

facilities". 
(19) Includes $7,5oo,ooo appropriated under the National Industrial Recovery Act. 
(20) Made up as follows: Domestic, $r9,46o,ooo; Foreign, S7,ooo,ooo. 
(21) Consists of $t,ooo,ooo for "aircraft in commerce" and $7,553,500 for "air navigation 

facilities". 
(22) Includes $3,ooo,ooo contract authorization and $7,5oo,ooo appropriated under the 

Public Works Administration. Only $12,692,553 of the $23,537,769 appropriation was avail­
able for the fiscal year 1934, the balance of $10,845,216 having been impounded. 

(23) Made up as follows: Domestic ~)I5,ooo,ooo; Foreign, $7,ooo,ooo. 
(24) Consists of $1,070,570 for "aircraft in commerce" and $6,590,2Io for "air navigation 

facilities". 
(25) Includes S3,ooo,ooo contract authorization and $325,909 for restoration of salary 

reduction. 
(26) Includes $15,6II,572 appropriated under the title of "Emergency Construction-In­

crease in the Navy". 
(27) Made up as follows: Domestic, $12,003,291 (including salary restoration of $3,291); 

Foreign, $7,ooo,ooo • 
. <.:z~) Consists of $676,249 for "aircraft in commerce" and $5,004,78o for "air navigation 

facilities" • 
• (29) Includes $7,686,753 contract authorization; provides that $13,666,ooo of the appropri­

ation ~hall be used exclusively for the purchase of combat planes, their equipment and ac­
cessories. 
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(30) ~lade up as follows: Domestic, $1o,7oo,ooo; Foreign, $S,ooo,ooo. 
(31) Consists of S73-t,Soo for "aircraft in commerce" and Ss,x7s,ooo for "air na\·igation 

facilities". 
(32) Includes $8,000,000 contract authorization; provides that s~7.8I7,6o2 of the appropri­

ation shall be used exclusively for the purchase of combat planes, their equipment and ac­
cessories. 

(33) Includes $tz,ooo,ooo contract authorization. 
C>4) Made up as follows: Domestic, $t2,25o,ooo; Foreign, $8,230,000. 
(35) Consists of $790,000 for '"aircraft in commerce" and $543o,ooo for "air navigation 

facilities". • 
* Proposed expenditures. + Shows amount of increase over preceding year. 

- Shows amount of decrease from preceding year. 

POSTAGE RATES 

U. S. Air Mail to Possessions and Foreign Countries 

January 1, 1936 
Cents Ptr 

half-ounce 
Argentina. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55 
Bahamas:.................................................................. IO 
Barbados... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2o 

Bolivia (by ordinary means from Arequipa, Peru). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40 
Brazil...................................................................... so 
Canada ......•.............................................. 6 cents per ounce 
Canal Zone .•.................................................... ····· ..... · 
Chile ..................................................................... . 
Colombia .................................................................. . 
Costa Rica ................................................................ . 
Cuba ..................................................................... . 
Dominican Republic .................................... · · · · · · · · · · · · · · · · · · · · · 
Dutch West Indies: 

20 

so 
35 
20 
IO 
IO 

Curacao, Bonaire, Aruba. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 
St. 1-.fartins, St. Eustatius, Saba................................ . . . . . . . . . . . . . 20 

Ecuador.................................................................... 30 
Guadeloupe (including Desirade, Les Saintes, Marie Galante, Petite Terre, St. Bar-

tholomew (Barthelemy) and the French part of St. Martins) ................... . 
Guam .............................................•....................... 
Guatemala .................................•............................... 
Gu!a_nas (British, Dutch, and French) ......................................... . 
Ha1t1 ....•........•.•................................. ·· · .. · · · · ·· · · ·· ·· · ·· · 
Hawaii ............................................................. · ..... ·· 
Honduras (British) ....•..................................................... 
Honduras (Republic) ................. · · · . · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
Jamaica ................................................................... . 
Leeward Islands: 

Anguilla, Antigua, Barbuda, Dominica, Montserrat, Nevis, Redonda, St. Chris-
topher (St. Kitts) ........ · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 

Bri.ti~h Virgin Islands .•........ ···········•································ 

~:~~~~.:~~: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :: : : : : : : : : : : : : : : : 
Nicaragua ................................................................. . 
Panama Republic ............. · · · · · · · · · · · : · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
Paraguay (by ordinary means from Buenos Aires) .........•.••....•............. 
Peru ...•.•.................................. ······· ........... ·.··· .. ······ 
Philippine Islands ............. · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
Puerto Rico .................... · · · · · · · · · · · · · · • · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
Salvador (El) ..................... · · · · · · · · · · • · · · · · · · · · • · · · · · · · · · · · · · · · · · · · · · 
Trinidad .................................................... ···.··········· 

20 

so 
IS 
30 
IO 
25 
IS 
IS 
IO 

20 
IO 
20 
IO 
IS 
20 

55 
40 
75 
IO 
IS 
20 

Uruguay................................................................... 55 
Venezuela (by air to Maracaibo, Cumarebo, La Guaira, Caripito)................. 30 
Venezuela (including dispatch by Venezuelan air mail service from Maracaibo or 

La. Gua.ira) ..••...............•• · . · · · ....•.....•............... · · · · · · · · · · · 
Virgin Islands of the United States .........................•......•........... 
Windward Islands (Grenada, Grenadines, St. Lucia, St. Vincent) •.......••••...... 

45' 
IO 
20 
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AIRPORTS AND LANDING FIELDS 

january '• I<JJf> 

Compiled by Bureau of Air Commerce, U. S. Dept. of Commerce . 
Misccl-
la11COt1S 

M 1111 i- Com- fttlcr- A 1/Xil- Goum-
cipal ma- mcdi- iary Navy Army 111(11/, Totals 

cia/ ale private, 
rwd 

State 
----------------

Alabama ............. (> .3 7 II 0 3 0 30 
Alaska ............... J 2 0 79 0 0 0 82 
Arizona .............. J J 4 JO 19 0 1 1 46 
Arkansas ............. 16 2 5 8 0 0 0 31 
California ............ 51 49 20 52 4 5 II 192 
Colorado ............. 12 4 2 !6 0 I 0 35 
Connecticut. ..••..... 7 6 I 4 0 0 2 20 
Delaware ............. I I 0 2 0 I 0 5 
District of Columbia ... 0 I 0 0 I I 0 .3 
Florida .............. 42 I7 3 36 5 I 3 107 
Georgia .............. II) 2 I2 I4 0 I 0 48 
Idaho ................ 2I 0 IO 15 0 0 9 55 
Illinois .......••...... I5 32 6 I I 2 2 59 
Indiana ........•..... I.3 I6 8 4 0 2 2 45 
Iowa ...........•.... 16 IO 3 7 0 0 1 37 
Kansas .............. 23 5 5 JO 0 2 0 45 
Ken.tl;lcky ............ 8 0 3 9 0 I 0 2I 
LoUisiana ............ 9 3 3 IO 0 I 2 28 
Maine ............... 4 8 0 I3 0 0 1 26 
Maryland ............ 2 9 2 0 I 3 3 20 
Massachusetts ........ 5 27 I 7 I 0 I 42 
Michigan ......•...... 46 I4 0 I9 I 3 34 117 
Minnesota ......•..... IO 5 3 I4 0 I I 34 
Mississippi ........... I2 0 6 6 I 0 I 26 
Missouri ............. II 6 I3 5 0 0 3 38 
Montana ............. 27 0 I4 27 0 0 10 78 
Nebraska ............ I7 3 5 5 0 2 0 32 
Nevada .............. 3 2 9 7 I 0 0 22 

New Hampshire ....... 5 4 0 IO 0 0 I 20 
New Jersey ........... 4 19 0 I 2 2 I 29 
New Mexico .......... 6 4 IO I2 0 0 2 34 
New York ............ 27 43 5 I5 0 4 5 99 
North Carolina ...•... !2 6 3 8 0 I 0 30 
North Dakota ........ 20 .3 5 18 0 0 I 47 
Ohio ..........•...... 28 36 9 2I 0 4 5 103 
Oklahoma ............ 23 6 7 I2 0 I 0 49 
Oregon .........•..... 13 3 IO 11 0 0 2 39 
Pennsylvania .•....... 12 68 12 I3 I 2 9 I17 

Rhode Island ......... 0 4 0 3 I 0 I 9 
South Carolina ........ IO 2 4 9 3 0 2 30 
South Dakota ........ I7 5 0 4 0 0 0 26 

Tennessee ............ I2 2 5 5 0 0 0 24 

Texas ................ s6 9 25 28 0 IJ 3 I34 
Utah ............•... 5 I I6 2 0 0 0 24 
Vermont. ............ 4 4 0 2 0 I 0 II 

Virginia .............. 12 9 5 I4 2 I 0 43 
Washington .......... 2I IO 9 6 I 3 2 52 
West Virginia ......... 8 4 0 9 0 0 I 22 

Wisconsin ............ 22 2I 5 8 0 0 3 59 
Wyoming ............ I4 0 IO I9 0 0 0 43 

---------------
Totals ........... 739 494 291 630 26 63 I25 2,368 

Par 
li<lll y 

or 
full. \' 

ed light 

12 
2 

15 
7 

65 
7 
6 
2 
3 

24 
I9 
I5 
29 
I8 
I3 
I7 

4 
II 

4 
8 
7 

23 
8 

II 
I9 
I6 
15 
I2 
0 
8 

13 
28 
8 
8 

22 
20 
18 
36 

I 
8 
I 
9 

50 
I7 

0 
I2 
I3 

I 
IS 
I3 

---
6g6 



FLYl:\c; FACTS .-\ND FIGURES 475 

AVIATION GASOLINE TAX SUMMARY 

St11t•• Tax 

Alabama .........••..•. 6c 
Arizona ••.....•.•....• Sc 
Arkansas .. _ .•.....•.•• 6~c 
California ••.•..•..••.. 3c 
Colorado . . . . . •.. _ •••. 4c 
Connecticut (I) ••.••.. 3c 
Delaware (2) ..•••.•••• 4c 
!list. of Columbia ...... 2c 
Florida •..•.•.••.••.••. 7c 
Georgia • • . . .•.•.•••.. 6c 
Idaho •••••..•.•••••... Sc 

Illinois •..•....•.•.•..• 3c 
Indiana ••.....•.•..•... 4c 
Iowa ...............•.. 3c 
Kansas ...•..••.••••••• 3c 
Kentucky ••..•••...•••• Sc 
Louisiana ..•••.••.•.••• Sc 
Maine •••......•.•••.•• 4c 

:\Iaryland ..•.•...•.•.•• 4e 
Massachusetts ...••••.• 3e 
Michigan •••••••..••••• 3e 
:'llinnesota .•.•••...•••• 3e 
Mississippi •••...••..•• 6c 
l\Iissouri •••••.•••..•• . 2c 
l\lontana •.•... _ •...•.• Sc 
Nebraska (3) ..••••••• Sc 
Nevada •••••••..•...•• 4c 
New Hampshire ..•....• 4c 
New Jersey ••.•.•...••• 3c 
New l\!exico ••••••....• Se 
New York (4) •••••••• 4c 
North Carolina ...•...• 6c 
North Dakota •..•..••.• 3c 
Ohio •••.•.•.•••••..•.• 4c 

Oklahoma .••...••••••• 4c 
Oregon ••..••....•.•••• Sc 
Pennsylvania (5) ..•... 4c 

Rhode Island ..•...••.• 2c 
South Carolina ••.•..... 6c 
South Dakota ...•..•.•. 4c 
Tennessee •..••..•..••• 7c 

Texas ..••.••••.•..••.. 4c 
Utah ••..•••.••....... 4c 
Vermont ••.••......... 4c 
Virginia .••.•.......•.. Sc 
\Vashington ..••.••.•.. Sc 
\Vest Virginia .....•... 4c 
\Visconsin •••••..•.•.. .4c 
\Vyoming ••.....••••.• 4c 

January I, 1936 

Dispositions of 
Rucipts 

Applicable to 
Aircraft 

F11cl 
Highways Yes 
Highways; R.F.C. Fund Yes 
Highways; Airports No 
Highways Yes 
Highways; Relief Yes 
Highways Yes 
Highways Yes 
Highways Yes 
Koads; Schools Yes 
Hoads; Schools Yes 
Airfuel tax to Aero· Yes 

nautics Fund 

Highways; Schools Yes 
Highways Yes 
Highways Yes 
Highways Yes 
Highways Yes 
Highways; Relief Yes 
Highways Yes 

Highways Yes 
Highways; General 1:und \:es 
Highways; Aeronautics \es 
ll ighways Yes 
Highways Yes 
Highways Yes 
Highways Yes 
Highways Yes 
Highways Yes 
Highways Yes 
Traffic; \Vaterways Yes 
Highways Yes 
Highways; General Fund Yes 
Highways Yes 
Highways Yes 
Hi~~:hways; Schools; Yes 

Poor Relief 
Highways 
Highways; Aeronautic~ 
Highways; Relief; 

Aeronautics 

Yes 
Yes 
Yes 

Highways Yes 
Highways Yes 
Highways Yes 
Highways; General Fund Yes 

except $50,000 to 
~\irways 

li i~~:hways; Schools 
Highways 
Jl ighways 
Highways; Bridges 
Highways 
Highways 
Highways 
Highways 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

(1) Includes 1c increase effcct!ve October 1: !!1:35. 
(2) Includes lc increase effective July l, 193<>. _ . 
(:l) Includes lc increase effect!ve No~cmber 2_?, 19?;, until !\larch 1, 1937. 
(4) Includes lc increase effect!ve Apnl 1, 193_<> un~tl June 30, 1936. 
(5) Includes lc increase effective July 1, 193a unttl l\Iay 31, 1937. 

E.um(>tion or 
Refund 

No 
Refund 
Exemption 
Refund 
Refund 
Refund 
Refund 
Refund 
Exemption 
No 
2 Y,e per gal. Ia x 

on aircraft 
fuels 

Refund 
Refund 
Refund 
Exemption 
No 
No 
Refund 3c per 

gal. 
Refund 
Refund 
Refund 
Refund 
Refund 
Refund 
Refund 
No 
Refund 
Refund 
Refund 
Refund 
Refund 
Rcfun<l 
Refund 
Refund 

'No 
Refund 
No 

Refund 
No 
RefUtHl 
No 

Refund 
No 
No 
RcfttoHI 
Refund 
He fund 
Refund 
Refund 



FLYING FACTS AND FIGURES 

AIRPLANE AND PILOT LICENSES 

January 1, 1936 

Compiled by Bureau of Air Commerce, U. S. Dept. of Commerce 

State AIRCRAFT 
u. 

CCIISCd 

Alabama . . . . . • • . . • 39 
Arizona . • • . . . . • • • 55 
Arkansas • • . . • • • • 45 
California • • • • • • • • 831 
Colorado . • . . • . . • • 52 
Connecticut • • . • • • . 103 
Delaware • . . . • . • . . 41 
District of Columbia 101 
Florida • • • . • • . . . • • 152 
Georgia • • . . • • . . • • 67 
Idaho • • • • • . . • . • . • 35 
Illinois • • • • • • • • • • • 517 
Indiana • • • • • . • • • • 186 
Iowa . . • . • • • • . • . • 146 
Kansas ........... 123 
Ken.t~cky • • • . . • • • 51 
Lo~Istana •... ·••.• 92 
Mame •• •• • • • • • • • • 55 
Maryland • • • . • . • • 81 
Massachusetts . . • • 198 
Michigan .. .. .. .. • 299 
Minnesota • • • . . • • • 134 
Mississippi • • . . • • • 57 
Missouri .. • .. . . .. 175 
Montana • • • • • . . • • 53 
Nebraska • • • • • . . . • 84 
Nevada .. .. . • .. . • 15 
New Hampshire • • 27 
New Jersey •••.•• 206 
New Mexico • . • • • • 21 
New York ••.•••• 887 
North Carolina • • • 73 
North Dakota • • • • 58 
Ohio ............ 395 
Oklahoma • • • • • • • • 177 
Oregon • • • • • • • . • • 77 
Pennsylvania . . • • • 499 
Rhode Island • . • • • 37 
South Carolina • • . 26 
South Dakota • • . • 69 
Tennessee •••• , . • • 93 
Texas • • • • • • • . • • • . 325 
Utah • • • • • • • . • . • • 33 
Vermont .... . .. .. 36 
Virginia . • • • . • . • . 89 
Washington • • • • • • 126 
West Virginia • • • • 54 
Wisconsin • • • • • • • • 148 
Wyoming ........ 37 
Alaska • • • • • • • • • . • 69 
Canada(!) • . • . • • . 0 
Canal Zone . . . . . . 0 
Hawaiian Islands • 17 
Mexico(!) . • . • • • • 0 
Philippine Islands.. 0 
Foreign, Misc.(!). 5 

Totals •••.••.. 7,371 
Percentages •••••••• 

u .. u. 
CCIISCd Total 

29 68 
12 67 
15 60 

103 934 
15 67 

1 104 
1 42 
8 109 

43 195 
43 !10 

5 40 
44 561 

104 290 
39 185 
84 207 
14 65 
14 106 

8 63 
25 106 
24 222 
96 395 
53 187 

7 64 
63 238 
18 71 
51 135 

9 24 
7 34 

28 234 
7 28 

so 937 
51 124 
28 86 
76 471 
37 214 
53 130 
66 565 

1 38 
28 54 
10 79 
24 117 

138 463 
5 38 
1 37 

24 113 
27 153 
10 64 
82 230 
15 52 

1 70 
0 0 
1 1 
2 19 
1 l 
0 0 
0 5 

1,701 9,072 (2) 

TrailS· 
port 

71 
3-J 
54 

1,113 
44 
88 
13 

147 
219 

71 
24 

4-JO 
140 
89 

107 
33 

100 
32 
78 

172 
283 
155 
21 

268 
37 
77 

7 
15 

240 
14 

583 
47 
42 

355 
124 

71 
290 

20 
33 
35 
80 

459 
41 
13 

188 
153 
37 

104 
34 
53 

4 
40 
93 
10 
15 
66 

7,186(3) 
48.54 

Ltd. 
Com. 

4 
5 
3 

107 
7 

15 
0 
7 

10 
6 
9 

47 
24 
13 
11 
2 
6 
4 

10 
28 
31 
28 

4 
14 

9 
10 

1 
7 

21 
3 

131 
3 
2 

78 
14 

7 
75 
2 
7 

11 
4 

37 
5 
4 

14 
21 

9 
29 

2 
2 
1 
1 
2 
0 
0 
2 

909 
6.14 

PILOTS 
ludus· 
tn"al 

0 
0 
0 
I 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

3 
.02 

Pri· 
vale 

so 
55 
29 

1,226 
29 

115 
20 
75 

136 
48 
15 

378 
141 
86 
59 
26 
51 
17 
82 

196 
222 

38 
23 

111 
42 
56 

8 
18 

191 
10 

648 
39 
26 

333 
109 

89 
385 

29 
12 
46 
95 

201 
20 
11 
70 

118 
38 
67 
10 

7 
11 

6 
10 

7 
3 

18 
5,961 
40.26 

Am a· 
leur Total 

4 129 
9 103 
I 87 

159 2,611 
7 87 

II 229 
0 33 
2 231 

IS 380 
4 129 
5 53 

41 906 
20 325 

0 188 
9 186 
3 69 

11 168 
1 54 
6 176 

34 430 
4-l 580 
II 232 

1 49 
9 402 
.J 92 

11 154 
3 19 
3 43 

22 474 
I 28 

81 1,444 
5 94 
2 72 

43 809 
17 264 
15 183 
41 791 

2 53 
I 53 
5 97 
3 182 

26 723 
2 68 
3 31 
2 274 

18 310 
9 93 

13 213 
2 48 
0 62 
0 16 
0 47 
2 107 
0 17 
0 18 
3 89 

746 14,805 ( 4) 
5.04 

(I) Figures for these countries mean pilots and aircraft licensed or identified by the 
United States. 

(2) This figure includes 43 licensed autogiros. 
(3) This figure includes 736 pilots who hold scheduled air transport ratings. 
(4) This figure includes 410 women pilots, divided as follows: 71 transport, 29 limited 

commercial, 256 private, and 54 amateur. . 



COMPARATIVE TABULATION OF ACCIDENTS IN CIVIL AERONAUTICS 

1932, 1933, 1934 and the First Six Months of 1935 

Compiled by Bureau of Air Commerce, U. S. Dept. of Commerce 

Mileage Flown Per Accident 

Jamwry- July- Ja11uary- July-
Jur':* December, J1111e, December, 
193 1932 lfJ33* 1f)33 

Miles flown in scheduled transport operations ........•••. 24,668,414 26,264.553 25,862, I 20 28,780,425 
Miles flown in miscellaneous operations including student 

instruction and experimental flying ..•••••••••••.•••.. 33.722,685 44.456,015 32,748.485 JB,474,36o 

Total. ......•.............................•... 58,391 ,OCJ9 70,72o,s68 s8,61o,6os 67,254.785 

Accidents, all services. , •.•...•.....•...........••.... 1)14 1,152 813 B<rt 
Miles flown per accident, all services •.................. 63,8Bs 61,389 72,01)1 75.482 
Accidents, scheduled transport operations ......•........ 67 48 48 53 
Miles flown per accident, sclieduled transport operations ... 368,185 547,178 538.794 54J,027 
Accidents, miscellaneous operations ••••• , ••....•••..•.. 847 1,104 765 8J8 
Miles flown per accident, miscellaneous operations ..••... 39,814 40,268 40,8o8 45.912 
Fatal accidents, all services** .......................... 105 III) ss to6 
Miles flown per fatal accident in all services ............. 556,1o6 594,21)0 689,536 634,478 
Fatal accidents, scheduled transport operations** ........ II 6 5 4 
Miles flown per fatal accident, scheduled operations ...... 2,242,583 4.377.425 5,172,424 7,159,106 
Fatal accidents, miscellaneous operations** .•..•.......•. 94 II3 So 102 
Miles flown per fatal accident, miscellaneous operations .•. 358.752 393.416 409,356 377,200 
Pilot fa tali ties, all services ............................ 82 99 72 1)0 
Miles flown per pilot fatality, all services ......•.•.•...•. 712,086 714,349 814,036 747,275 
Pilot fatalities, scheduled transport operations ........... IO 5 4 4 
Miles flown per pilot fatality, scliedulcd transport oper-

ations .•..•.......•..•..•••.•...••.......••.•..••. 2,466,841 5, 252,91 I 6,465.530 7,159,106 
Pilot fatalities, miscellaneous operations ..........•..... 72 94 68 86 
Miles flown per pilot fatality, miscellaneous operations .... 468,37I 472,936 481,595 447.376 

- - -

Jamwry- July-
Jtme, December, 
1934* 1934 

21,517,658 27,268,81)3 

36,78o,157 J8,821,1)1)5 

s8,297,81s 66,01)0,888 

676 1)01 
86,239 7J,J53 

27 46 
71)6,950 51)2,8o2 

649 855 
56,672 45.406 

93 !OJ 
626,858 641,658 

6 4 
3,586,276 6,817,223 

87 1)9 
422,760 Jl)2,!41 

74 84 
787,8o8 786,796 

6 4 

3,586,276 6,817,223 
68 So 

54o,BB5 485,275 

Jarwary-
Ju11e, 
1935* 

28,721),128 

40,234,185 

68,1)6J,J!J 

737 
93.573 

2Q 
990,66o 

708 
56,828 

86 
8ot,81)<) 

5 
5.745.826 

81 
41)6,718 

72 
957.824 

5 

5.745.826 
67 

6oo,510 

'"rj 

Q 
H z 
CJ 

~ 
q 
(/) 

> z 
t:j 

'"rj 
H 

8 
::0 
tr1 
(/J 

*It should be borne in mind that weather conditions during the last 6 months of the calendar year are more favorable for flying than during the ..j::.. 
first 6 months, hence, in making comparisons, figures for corresponding periods should be used in each case. '-l 

**A fatal aircraft accident is one in which I or more persons (passenger, pilot, or crew) were killed or fatally injured. '-l 



Cattses 

FLYING FACTS AND FIGURES 

CAUSES OF ACCIDENTS 
Scheduled Air Transport Operations 

Jatm­
ary­

Jutze, 
1932 

Jttly­
Duem­

ber, 
1932 

Perceulag~ 

Jaml­
ary­

Jtme, 
1933 

hlly­
Decem­

ber, 
1933 

J allll­

ary­
Jwre, 
1934 

hlly­
Decem­

ber, 
1934 

Jaml­
ary­

Jrme, 
1935 

-----------1---------------------
Number of accidents involved .... 67 48 48 53 27 46 21) 

---------------------
PERSONNEL: 

Pilot: 
3-73 s.8s I.04 5.28 14-45 4.02 12.07 
J.88 1.06 3.12 1.89 15-74 4-90 I. 72 

-37 0 0 -47 0 0 3-45 

Error of judgment. ........ . 
Poor technique ............ . 
Disobedience of orders ..... . 

2.98 6.38 7.2() IJ. 21 I I. 67 6.95 IJ. 79 
0 0 2.08 0 0 0 0 

Carelessness or negligence .. . 
Miscellaneous ............. . 

---------------------
Total Pilot errors . ......•.. 

Other personnel: 
10.96 13.29 13-53 20.85 41.86 15.87 31.03 

Supervisory ............... . 
Miscellaneous ............. . 

0 2.66 0 0 6.48 2.o6 4-31 
0 0 2.08 0 3-70 4-35 2.9J 

---------------------
Total personnel errors . ..... 10.96 15.95 15.61 2o.8s 52.04 22.28 38.27 

MATERIAL: --------------- = ---
Power Plant: 

Fuel system ....•.......... 6.71 6.39 7-30 8.49 3-70 3-04 6.!)0 
Cooling system ............. 0 0 0 0 0 0 0 
Ignition system ..•......... 1.49 0 0 0 0 0 0 
Lubrication system ......•.. 0 0 0 0 0 4-34 0 
Engine structure ........... 7-47 6.38 2.08 7-55 0 2.18 0 
Propellers and accessories .... 2-99 6.38 4-17 5.66 7-41 2.17 3-45 
Engine-control system ...... 1.49 0 2.08 0 0 2, IS 0 
Miscellaneous .............. -75 2.13 0 0 0 0 3-45 
Undetermined ...••.•....... 1.49 2.13 6.25 3-77 -74 8.70 0 

Total power-plat~l failures . . 22.39 23-41 2I.88 25-47 11.85 22.61 13.80 
Structural: ------ = ------------

Flight-control system •.•.... 0 r.o6 0 0 0 0 0 
Movable surfaces ........... 0 0 0 0 0 0 0 
Stabilizing surfaces ......... 0 0 0 0 0 0 0 
Wings, struts, and bracings .. 0 0 0 0 0 0 0 
Undercarriage ........••.... 7-47 10.64 4· 17 10.94 I I. II ro.6s 6.oo 
Wheels, tires and brakes .. , .. 5.82 4· 26 4-17 9-34 3· 70 0 0 
Pontoons or boats .•........ 0 0 0 0 0 0 0 
Fuselage, engine mountings 

and fittings .............. 0 0 0 0 0 0 0 
Tail-skid assembly ..•....•.. 0 3-19 2.08 0 3-70 4-35 3-45 
Miscellaneous .......•...... 0 0 0 0 0 0 0 
Undetermined ...........••. 0 4-26 0 0 0 0 0 

---------------------
Total slrttclural failures . ••. 13.29 23-41 10.42 20.28 18.51 15.00 10.35 

Handling qualities .•...•.... 5-97 1.06 2.08 3-78 0 6.52 0 
Instruments .......••••••.. 0 0 0 0 0 0 0 

Total airplatze failures . ..•• 19.26 24-47 12.50 24.06 18.51 21.52 10.35 
------------------ = 

MISCELLANEOUS: 
Weather .•....•••..•••....... 31-72 25.53 27.09 18.30 14.82 17-39 20.34 
Darkness .....•..••..••.••.•• 2.24 0 0 0 0 0 0 
Airport and terrain •••...•••.. 13-43 6.38 14-59 7-55 -93 9-57 13.79 
Other •.•....•..••...••.••••. 0 2.13 8.33 0 r.Bs 6.63 0 ---------------------

Total miscellaneous careses . • '47-39 34-04 50.01 25.85 17.60 33-59 34-13 
---------------= = 

Undetermined and doubtful ..•..•. 0 2,13 0 3-77 0 0 3-45 
= ---------------= 

Total percentages . ••••••••• IOO IOO IOO 100 100 100 100 



FLYING FACTS AND FIGURES 

CAUSES OF ACCIDENTS 
Non-Scheduled Flying 

Perctntages 

Causes 
Jan~ Jtdy- J"anu- Jtdy-
ary- Decem- ary- Duem-

June, ber, June, ber, 
1932 19JZ 1933 1933 ---

Number of accidents in\'Ol\'ed .... S47 I,I04 765 sss 
l'ERSO:S:SEL: ---

Pilot: 
Error of judgment .••.....•. 7- I9 6.Ss 7-00 g. IS 
l'oor technique ..••••...•••. ss.ss 34-25 36.62 33-09 
Disobedience of orders .••••. I.64 I.S2 I.OI I.40 
Carelessness or negligence •.. 7.o8 S.7s 6.0I 7-25 
Miscellaneous .•••••........ .I2 0 IS .s6 ·42 ------

Total pilot errors ... .•....• SI .ss 
Other personnel: 

sx.Ss SI.OO SI -34 

Supervisory .....••••••..... 0 0 0 ,I2 
Miscellaneous ..•...••..••.. -74 -32 -39 .24 ------

Total personnel errors ...• .• 52.62 5:1.17 SI.39 51.70 
::"IIATERIAL: = ---= = 

Power Plant: 
Fuel system ••••••••....... 6.27 6.6g '1·90 .,.o6 
Cooling system ...••••...... -55 .14 -59 .?I 
Ignition system .••••....•.. 2.o8 I.S3 1.37 1.75 
Lubrication system ••....... .32 -34 .23 .30 
Engine structure •••••..•... 3·89 2.S3 4-09 1.86 
Propellers and accessories ..•. .12 -59 ·52 .6o 
Engine-control system .•.•.. .12 -41 .52 .24 
Miscellaneous ..••••.•..•... -79 .6I 0 .29 
Undetermined ........ ; ....• 2.25 3-77 4-67 2.?S ------------

Total powu-plantjail11res .. I6.39 I7.2I Ig.Sg IS.S9 
Structural: ------

Flight-control system •.••••. -46 .29 .66 •7I 
1\lovable surfaces ..•.••...•. .OJ ·36 .I3 .I2 
Stabilizing surfaces .••.•.... .25 0 0 .J6 
Wings, strutS, and bracings .• I. 20 .63 I. II I.9I 
Undercarriage .•..•••.•••••• 4·69 4.S6 4·74 6.36 
Wheels, tires and brakes ..•.• 2.27 I .63 .92 2.00 
Pontoons or boats .•••••..•. 0 0 0 0 
Fuselage, engine mountings 

and fittings .............. .24 ·45 .26 .24 
Tail-skid assembly ..•.•..... .27 .27 0 ,[2 
Miscellaneous ..••••••••••.. ·53 x.6s .26 .I2 
Undetermined ••.••..••..•.. 0 . IS 0 0 ------------

Total struct11ral failures .. .. 10.00 IO.J2 8.oS II.94 
Handling qualities .•.•••••••.. 2.73 2.I7 2.35 2.05 
Instruments ••••••••......... 0 -09 0 0 

------------
Total airpla11e jailt1res . •... 12.'13 12.5S 10.43 I3.99 

1\'!ISCELLANEOUS; = ------= 
Weather •.••••.••••••..••.... 7-64 5.S5 .,.6g '1·46 
Darkness .•••.•..•.••.•••.... -53 -41 .02 0 
Airport and terrain .•••••.•... 8.64 s.s6 7-54 8.37 
Other •.••••....••••••••••.•. .62 1.63 2.39 1.94 ------

Tolal111iscellatzeot1S ca11ses . . 17.43 16.45 1?.64 17.77 
---= ------

U11deter111ined atui doublj11l .•... .83 I. 59 · .65 -95 
= = 

Total percentages .•.. ••.••. Ioo 100 100 100 

Janu- July-
ary- Duem-
Jm~. btr, 
1934 1934 

649 Sss 
---

S.07 6.iJ 
34.72 33-95 

I,29 .SJ 
8.2S II.J5 

.36 .29 

52.72 53· IS 

0 .o6 
0 -39 

52.72 S3.6o 
= = 

s.6s 5.6s 
.3I .76 

2.62 I.06 
0 .35 

3-4I 3-33 
·46 ·94 
.2S .23 
·55 I.I6 

2.94 4.22 ------
16.25 I7.73 

= 
·46 .56 
,2S .23 

0 .I2 
I. I9 x.So 
4.S2 4·73 
1.54 2.48 

0 0 

.IS ·35 
0 .12 

.IS .IS 

.IS 0 
------

8.74 10.66 
1.76 ·93 

0 0 
------

1o.so II.59 
= ---

7.67 4-So 
0 .28 

10.24 9-74 
2.00 2.14 

---
19.91 16.96 

.621 .12 

100 100 

4i9 

Ja11u-
ar:y-

June, 
1935 

;o8 
---

S.g6 
JO.i7 

.6s 
II.SI 

0 

51.S9 

.07 

.2S ---
52.24 

= 
s.72 

.I4 
x.63 

.67 
2.93 

.14 
-57 
·99 

3.so ---
I6.29 

= 
-42 
-57 
.2S 

1.56 
4.67 

.6o 
0 

. 14 
0 

.JI 
0 

---
8.s5 
x.o6 

0 ---
9.61 

= 
7·S9 

.21 
II .07 
2.69 

---
21.86 
---

0 
= 

100 



FLYING FACTS AND FIGURES 

INJURIES CLASSIFIED 
July to December, 1934, Inclusive 

,Pilots Co-Pilots or Stsuknls 
Total ---------------------------

Kind of Flying Persotu No No 
Involved Fatal Severe Mi11or ltJjttry Total Fatal SetJere .lfi110r Injury Total --------------------------

Schedule .••••. I78 4 4 7 32 47 0 2 2 II IS 
Student In-

struction ..•• 3I4 28 I2 30 164 234 4 7 4 34 49 
Experimental. • I9 3 I 3 IO 17 I 0 0 0 I 
Commercial. .•. 478 IO 8 26 144 I88 0 0 0 4 4 
Pleasure ...••.. 748 39 19 46 32I 425 2 0 0 5 7 -----------------------------

Total. ..•. I737 84 44 Il2 67I 9II 7 9 6 54 76 

--------------------------
Passe11gers Aircraft Crew 

Total ---------------------------
Kind of Flying Perso11s No No 

Involved Fatal Severe Mi11or Injury Total Fatal SetJere Minor Injury Total 
--------------------------

Schedule .•••.. I78 5 6 3 97 
Student In-

III 0 0 I 4 5 

struction •... 3I4 8 I 7 IS 3I 0 0 0 0 0 
Experimental •• I9 0 0 0 I I 0 0 0 0 0 
Commercial .••. 478 2I 9 27 22I 278 2 I 0 5 8 
Pleasure ..•.••• 748 46 20 39 208 313 0 0 3 0 3 ---------------------------r-

Total ••••. I737 So 36 76 542 734 2 I 4 9 I6 

January to June, I935, Inclush·e 

Total Pilots Co-Pilots or Studwts 
Kind of Flying Persons ------------------------

Involved No No 
Fatal Se'!•erc Minor Injury Total Fatal Severe Minor l11j1try Tot a 
--------------------------

Schedule ...... I6o 5 0 2 22 29 I 0 I 9 II 
Student In-

struction .... 3I7 26 I6 24 I68 234 5 5 6 so 66 
Experimental. . I8 I 0 I IO I2 0 0 0 I I 
Commercial ... 360 II 5 22 119 I 57 0 0 0 0 0 
Pleasure ...... 56 I 29 IS 40 227 3II 0 I 0 2 3 -----------------------------

Total. .••. I4I6 72 36 89 546 743 6 6 7 62 8I 

--==== -------------
Total Passengers Aircraft Crew 

Kind of Flying Persons --------------------------
ltJvolved No No 

Fatal Severe Minor Inj1"y Total Fatal Severe JfiiiOT Injury Total 
--------------------------

Schedule ....•. x6o 4 IO 6 93 113 0 0 I 6 7 
Student In-

struction .... 317 6 2 4 5 17 0 0 0 0 0 
Experimental. . 18 0 0 0 2 2 0 0 0 3 3 
Co=ercial ••. s6o 17 II x8 157 203 0 0 0 0 • 0 
Pleasure •••••. s6x 26 I9 s6 x66 247 0 0 0 0 0 -----------------------------

Total. •... I4I6 53 42 64 423 582 0 0 I 9 IO 
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AERONAUTICAL CHAMBER OF COMMERCE 
OF AMERICA, INC. 

Shoreham Building 
\Vashington, I>. t ·. 

30 Rockdcllcr l'laza 
:'\"ew York 

Officers for 1936 

(Elected January 30, 1936) 

President. ........................................................ Leighton W. Rogers 
Vice President ....................................................... Laurence D. Bell 
Vice President .......................................................... Robert Gross 
Vice Presiclen t. ..................................................... Charles E. Parker 
Secretary ............................................................. G. l\1. Bellanca 
Treasurer .......................................................... Charles F. Barndt 
Assistant Secretary and Assistant Treasurer. .............................. Frank J. \\'alsh 

Executive Committee 
Clayton J. Brukner Reuben II. Fleet 
B. D. DeWeese j. H. Kindelbcrger 
Donald \\'. Douglas Charles :>.!arcus 
Claire L. Egtvcdt Thomas:\. !\!organ 
Sherman l\1. Fairchild Leighton \\'. Rog<,r:i 

George S. \\'heat 

Governors for 1936 
Walter Beech 
Lawrence !J. Bell 
( ;corge Brew 
!Jon L. Brown 
Clayton J. Brukncr 
Reed M. Chambers 
Donald W. Douglas 
Richard H. Depew, Jr. 
B. D. DeWeese 
Claire L. Egtvedt 
Sherman ::\L Fairchild 
Reuben H. Fleet 
Robert Gross 
John H. Jouetl 

~he Council 

J. 11. Kindelberger 
Charles L. Lawrance 
Charles !II arcus 
Thomas A. Morgan 
George Orr -
E. D. Osborn 
Oliver L. Parks 
Harold F. Pitcairn 
Robert J. Pritchard 
Leighton \V. Rogers 
Fred B. Sheriff 
Guy \V. Vaughan 
George S. \\'heat 
Burdette S. Wright 

(Past Presidents) 
S. S. Bradley 
Lester D. Gardner 
Paul Henderson 
F. I I. Russell 

T. :\. :\!organ 

Charles L. Lawrance 
Grover Loening 
F. B. Rentschler 
I. II£. Uppercu 

AIR TRANSPOl·a ASSOCIATION OF AMERICA 

22 r N. LaSalle St., Chicago, III. 

Officers 
President. ....................................................... Col. Edgar S. Gorrell 
Vice President. ....................................................... \V. A. Patterson 
Secretary and Treasurer .............................................. Fowler \V. Barker 

T:E. Braniff 
Paul Collins 
Jack Frye 

Directors 

C. R. Smith 

Croil Hunter 
W. A. Patterson 
E. V. Rickenbacker 
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MANUFACTURERS AIRCRAFT ASSOCIATION, INC. 

30 Rockefeller Plaza, Xt:w York 

Officers 

(Elected january 31, 1936) 

President ........................................................... Frank H. Russell 
Vice President ....................................................... Glenn L. ::\!artin 
\"ice President. .......................................................... E. E. Wilson 
Vice President. .................................................. Sherman )f. Fairchild 
Vice President. ................................................... William E. Valk, Jr. 
Treasurer ......................................................... Clayton J. Brukner 
Secretary ............................................................ John A. Sanborn 
General :\tanager ........................................................ S. S. Bradley 

C. F. Barndt 
C.]. Brukner 
S. l\L Fairchild 
B.D. DeWeese 

Directors 

(Elected january 31, 1936) 

R. H. Fleet 
J. H. Kindelberger 
Glenn L:· ::\lartin 
James P. ::\lurray 

John l\1. Rogers 
F. H. Russell 
\ \"illiam E. V alk, Jr. 
E. E. \\"ilson 

INSTITUTE OF THE AERONAUTICAL SCIENCES 

JO Rockefeller Plaza, New York 

Officers and Council for 1936 
President. ........................................................... Glenn L. :Martin 
Vice President .....•..............................................•... Edwin E. Aldrin 
Vice President .......................•.................................. C. L. Egtvedt 
Vice President ....................................................... Dr. G.\\'. Lewis 
Vice President. .................................................. Dr. Clark B. l\Iillikan 
Vice President ...................................................... Eugene E. 'ViL<on 
Treasurer ....................................................... Sherman 1\f. Fairchild 
Secretary .......................................................... Lester D. Gardner 

The Council 

Edwin E. Aldrin 
Charles H. Chatfield 
Charles H. Coh·in 
Sherman ~!. Fairchild 
Luis de Florez 
Dr. James H. Kimball 

Paul Kollsman 
Charles L. Lawrance 
Arthur Nutt 
Earl D. Osborn 
Elmer A. Sperry, Jr. 
T. P. Wright 

Advisory Board 

Edmund T. Allen 
Vincent Bendix 
Dr. Lyman J. Briggs 
Col. V. E. Clark 
Major James H. Doolittle 
Jack Frye 
\V. R. Gregg 
Leroy R. Grumman 
Hall L. Hibbard 
J. H. Kindelberger 
Rear Adm. E. J. King 

Dr. Alexander Klemin 
I. l\lachlin Laddon 
Grover Loening 
John K. Northrop 
A. A. Priester 
A. E. Raymond 
H. J. E. Reid 
Comdr. James M. Shoemaker 
Prof. E. A. Stalker 
Gerard F. Vultee 
~Iajor Gen. 0. Westover 

Past Presidents 

Dr. J. C. Hunsaker Charles L. Lawrance Donald W. Douglas 
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NATIONAL AERONAUTIC ASSOCIATION 
National Headquarters, Dupont Circle, \Vashington, D. C. 

Representative in U. S. A. of the Federation Aeronautique Internationale 

Officers 
President. .......................................................... Charles F. I lorner 
Vice President. ......................................... : ........... Alford J. Williams 
Secretary .............................................................. Louise Thaden 
Treasurer ............................................................. Benjamin King 

District Vice Presidents 

ISt George w. Mason, Jr. sth Fred L. Smith 
2nd Gill Robb Wilson 6th Col. J. Lafeton Whitney 
3rd Dr. George W. Lewis 7th Dr. John D. Brock 
4th Reginald V. Waters 8th Charles W. Short 

9th Walter P. Balderston 

Governors 

ALABAMA ...•.....•• Hayden Brooks 
ARIZONA ....•...... Caleb 0. Rice 
ARKANSAS ........•. Charles M. Taylor 
CALIFORNIA .......•. Walter P. Balderston 
CoLORADO ......•... Major V. D. Stone 
CONNECTICUT ....... Leonard S. Horner 
DELAWARE ........ . 
DIST. OF CoLUMBIA .. Dr. George W. Lewis 
FLORIDA ............ Reginald V. Waters 
GEORGIA .....•.•... Jesse Draper 
HAWAU ............ Lt. HenryS. Cone 
IDAHO ............. . 
ILLINOIS ........•.•. Col. J. Lafeton Whitney 
INDIANA ..•........• Major H. Weir Cook 
IowA .............. Ralph Young 
KANsAs .........•.. Richard S. Orr 
KENTUCKY ......... Major J, C. Bennett 
LOUISIANA .......... Harry P. Williams 
MAINE ............. W. H. Gannett 
MARYLAND ......... Glenn L. Martin 
MASSACHUSETTS ..... George \V. Mason 
MICHIGAN .......... Col. Floyd E. Evans 
MINNESOTA ....... , . Harry Shaffer 
MISSISSIPPI. ....... ,John D. Sellers 
MISSOURI. ......... Dr. John D. Brock 
MONTANA .......... 0. S. \Varden 

NEBRASKA .......... Gould Dietz 
NEVADA ............ Benjamin F. Curler 
NEW HAMPSlllRE .... Gen. John D. Murphy 
NEw JERSEY ........ Gill Robb Wilson 
NEw MEXICO ....... Pearce C. Rodey 
NEWYORK ........ . 
NORTH CAROLINA ... Dr. F. M. Boldridge 
NORTH DAKOTA ..... Fay Harding 
Omo .....•......... Fred L. Smith 
OKLAHOMA ......... Charles W. Short 
OREGON ............ H. K. Coffey 
PENNSYLVANIA ...... Kern Dodge 
PUERTO Rico ....... Jorge Bird Arias 
RHODE ISLAND ...... E. \V, Wiggins 
SOUTH CAROLINA .... Dexter C. Martin 
SOUTH DAKOTA ..... Kenneth Neville 
TENNESSEE .•....... Col. E. \V. Palmer 
TEXAS ............. Robert F. Garland 
U TAli ....••••...... Joel Nib ley 
VERMONT .....•..... Garfield Miller 
VIRGINIA ........... Ralph \V. Howe 
WASHINGTON ....... W. \V. Conner 
\VEST VIRGINIA ..... Patrick D. Koontz 
WISCONSIN ......... S. J. Wittman 
WYOMING .......... Richard Leferink 

THE SOARING SOCIETY OF AMERICA, Inc. 

Pensacola, Fla. 

President .................................... t .... Lt. Comdr. RalphS. Barnaby, U.S.N. 
Vice President .......................•..............•...... : .......... Earl R. Sou thee 
Vice President ............................•......................... Dr. Karl 0. Lange 
Secretary •...........•.............................................. Donald Hamilton 
Treasurer .•......••..••..........•................................. Richard C. duPont 
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THE NATIONAL ASSOCIATION OF STATE 
AVIATION OFFICIALS 

Officers for 1935-36 

Pr~sid~nt 

FRED B. Snt:RJn· 
Commissioner of Aeronautics 

Montana 

S~cr~tary-Treasurer 

FRED D. FAGG, ]R. 
Illinois Aeronautics Commission 

First Vic~ Pr~sid~nt 
GILL ROBB WlLSO:S 

Director, Dept. of Aviation 
New Jersey 

s~cond Vic~ Pr~sid~nt 

FLOYD E. EVANS 
Director, Dept. of Aeronautics 

Michigan 

Legal Counsel 

l:F.ORGF. B. LOGAN 
St. Louis, ::\lo. 

Regional Vice Presid~nts 

North East 

CHARLES S. DJO!'I 
Aviation Commission 

New York 

East Central 

E. B. Cor.t: 
Secretary, Illinois Aeronautics 

Commission 

South Central 

DR. ]OHN D. BROCK 
Kansas City, Missouri 

North West 

South East 

A. B. McMULLEN 
Director of Aviation 

Florida 

North Central 

J. KiltK BALDWII> 
State Treasurer 

Wyoming 

South West 

DEAN R. BRIMHALl. 
nah Pacific Airways 

Ogden, Utah 

TEX RANKIN 
Chairman, Board of Aeronautics 

Oregon 

THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS 

29 \V. 39th Street, New York 

W. L. Batt, President C. E. Davies, Secretary 

Aeronautic Division, Executive Committee 

Chairman ...........................................•................... E. A. Sperry 
Secretary ............................................................. Jerome Lederer 

J. H. Doolittle R. M. Mock 
Alexander Klemin B. M. Woods 



AERONAUTICAL DIRECTORY 

SOCIETY OF AUTOMOTIVE ENGINEERS, Inc. 

29 West 39th Street, New York 

Aeronautic Officials for 1936 
President. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ralph R. Teetor 
Vice President. ............................................................ ~lac Short 

(Representing Aircraft Engineering) 
Vice President. ....................................................... Opie Chenoweth 

(Representing Aircraft Engine Engineering) 
Vice President. .......................................................... F. ~1. Young 

(Representing Diesel Engine Engineering) 
Secretary and (;eneral Manager ...................................... john:\. C. \\"arncr 

The Council 
Ralph R. Teetor, President :\. I,. Lavers, Vice !'resident 
Mac Short, Vice President H.\\". Drake, \'ice !'resident 
Opie Chenoweth, Vice President Adolf Gclpke, Vice President 
F. M. Young, Vice President F. C. Horner, Councilor 
T. B. Rende!, Vice President H. T. Woolson, Councilor 
E. H. Smith, Vice President A.M. Wolf, Councilor 
R. ]. Waterbury, Vice President J, A. Anglada, Councilor 
K. L. Herrmann, Vice President Louis Schwitzer, Councilor 
David Beecroft, Treasurer Alex Taub, Councilor 
Past Presidents: W. B. Stout (1935) D. G. Roos (1934) 

Aeronautic" Committees 
Aircraft Committee .............................................. 1\Iac Short, Chairman 
Aircraft Engine Committee .................................. Opie Chenoweth, Chairman 
Standards Committee 

Aircraft Division ........................................ ]. F. Hardecker, Chairman 
Aircraft Engine Division ................................... Robert Insley, Chairman 

NATIONAL INTERCOLLEGIATE FLYING CLUB 

llnponl Circle, \Vashington, D. C. 

Officers 
President. ............................................. William D. Strohmeier, Amherst 
Vice President ............................................. Raymond H. Gaver, Purdue 
Secretary-Treasurer ... ; .................................. Earl M. Bennetsen, ~linnesota 

Affiliated Flying Clubs 
Amherst College Flying Club 
Amherst College 
Amherst, 1\iass. 

Brown University Flying Club 
65 College Street 
Providence, R. I. 

University of Colorado Flying Club 
University of Colorado 
Denver, Colo. 

Cornell Flying Club 
406 College Avenue 
Ithaca, N. Y. 

Harvard Flying Club, Inc. 
Harvard University 
Cambridge, Mass. 

Middlebury College Flying Club 
Middlebury College 
Middlebury, Vt. 

University of Minnesota Flying·Ciub 
Department of Aeronautics 
University of Minnesota 
:Minneapolis, Minn. 

Ohio State University Flying Club 
94 Wilson A venue 
Columbus, 0. 

University of Pennsylvania Cloud Hoppers 
~o Bodine, University of Pennsylvania 
Philadelphia, Pa. 

Purdue University Flying Club 
Purdue University Airport 
West Lafayette, Ind. 
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Kenyon College Flying Club 
Port Kenvon 
Cambier,-0. 

l'ni\·ersity of :'llichigan Flving Club 
:\nn Arbor Airport • 
Ann Arbor, ~lich. 

t:niversity of :'llichigan Glider Club 
,q,, South Fourth Avenue 
:\nn Arbor, ~lich. 

Rollins College Flying Club 
485 Virginia Court 
Winter Park, Fla. 

University of Virginia Flying Club 
Theta Tau House 
Route 3 
Charlottes\•ille, Va. 

NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS 

Navy Building, Washington, D. C. 

Laboratories, Langley Field, Ya. 

Created by act of Congress appro,•ed ::\larch 3, tQtS, for the supervision and direction of 
the scientific study of the problems of flight. Its membership was increased to 15 by act ap­
proved :\larch 2, 1929. The members are appointed by the President, and serve as such with­
out compensation. 

JosephS. Ames, Ph.D., Chairman, President, 
Johns Hopkins University, Baltimore, :'ltd. 

David W. Taylor, D.Eng., Vice Chairman, 
Washington, D. C. 

Charles G. Abbot, Sc.D., Secretary, Smith­
sonian Institution. 

Lyman J, Briggs, Ph.D., Director, National 
Bureau of Standards. 

Willis Ray Gregg, B.A., United States 
\Veather Bureau. 

Harry F. Guggenheim, ::\LA., Port Washing­
ton, Long Island, N.Y. 

Ernest J. King, Rear Admiral, United States 
Navy, Chief, Bureau of Aeronautics, Navy 
Department. 

Charles A. Lindbergh, LL.D., New York City. 
William P. MacCracken, Jr., Ph.B., Wash­

ington, D. C. 
Augustine \\'. Robins, Brig. Gen .. l:nited 

States Army, Chief, :'IIateriel Divis1on, Air 
Corps. Wright Field, Dayton, Ohio. 

Eugene L. Vidal, C.E., Director of Air Com­
merce, Department of Commerce. 

Edward P. Warner, M.S., New York City. 
Oscar Westover, Major General, United States 

Army, Chief of Air Corps, War Depart­
ment. 

R. D. Weyerbacher, Co=ander, United 
States Navy, Bureau of Aeronautics, Navy 
Department. 

Orville Wright, Sc.D., Dayton, Ohio. 
George W. Le'I\;S, Director of Aeronautical Research 

John F. Victory, Secretary 
Edward H. Chamberlin, Asst. Secy. 

Henry J. E. Reid, Engineer in Charge, Langley Memorial Aeronautical Laboratory, 
Langley Field, Va. 

John J. Ide, Technical Assistant in Europe, Paris, France 

THE AERONAUTICAL BOARD 

Navy Building, Washington, D. C. 

Army 

1\Iaj. Gen. Oscar Westover ........................................ Chief of the Air Corps 
Brig. Gen. H. H. Arnold ................................. Assistant Chief of the Air Corps 
Lt. Col. Isaac Spalding ..•................................. War Plans Div., General Staff 

Navy 
Rear Admiral Ernest J. King ................................ Chief, Bureau of Aeronautics 
Commander A. D. Bernhard ...................... Chief, Plans Div., Bureau of Aeronautics 
Commander P. L. Carroll .............................. War Plans Div., Naval Operations 

·secretary, Jarvis Butler 
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U.S. AIR CORPS, WAR DEPARTMENT 
Washington, D. C. 

George H. Dern, Secretary of \Var 
Harry H. Woodring, Asst. Secy. of \Var 

Officers on Duty in Washington 

Chief of the Air Corps ....................................... 1\!ajor <:en. Usrar \\"c>tovcr 
Assistant Chief of the Air Corps .............................. Bri~:. (:en. I !enry If. Arnold 
Commander, G. H. Q. Air Force .......................... :\!ajor <:en. Frank 2\1. Andrews 
Colonel-Chalmers G. Hall. 
Lieut. Colonels-William C. l\IcChord, John D. Reardan, Alfred II. I I ohley, Arnold :1\. Krof:­

stad, Roy M. Jones. 
Majors-Michael F. Davis, Robert LeG. Walsh, Vincent B. Dixon, William E. Lynd, Rosen ham 

Beam, Carl W. Connell, Otto G. Trunk, Ross G. Hoyt, (:eorgc S. Warren, Gcorf;c 1.. 
Usher, l\-Ialcolm C. Grow, David A. i\Jyers. 

Captains-Davis S. Seaton, Lowell H. Smith, Harlan W. Holden, Alvin C. Kincaid, Rowland 
C. W. Blessley, Alfred \V .. Marriner, Edward V. llarheck, \\'illiam B. Souza. James :\. 
Mollison, George C.l\IcDonald, James C. Cluck, Samuel 1' . .\!ills, JohnS. (:riffith, .\!ervin 
E. Gross, Stewart \V. Towle, Robert V. Laughlin, Donald F. Stace. 

Materiel Division 

Wright Field, l>ayton, Ohio 

Brigadier (:cncral A. W. Robins, Chief of the 1Jivision 

Acting Executive and Commanding Officer ....................... Col. Frederick L. Martin 
Assistant Executive .............................................•... Capt. A. \V. Brock 
Adjutant .......................................................... Capt. A. \V. Brock 
Supply Officer ................................................ Capt. Emile T. Kennedy 
Chief, Administration Section ..................................... Lt. Col. D. B. Howard 
Chief, Engineering Section ...................................... Lt. Col. Oliver P. Echols 
Chief, Procurement Section ................................... Lt. Col. Harold A. Strauss 
Chief, Field Service Section ...................................•. Lt. Col. F. D. Lackland 
Chief, Industrial War Plans Section ................................ Lt. Col. R. B. Hough 
Finance Officer ..................................................... Capt. J. F. Connell 
Asst. Commandant A. C. Engineering School .................... Major F. M. Hopkins, Jr. 
Quartermaster .................................................. MajorS. W. Mcilwain 
Signal Officer ...................................................... Capt. R. P. Lyman 
Engineer Corps Representative .................................. Capt. Louis J. Rumaggi 
Ordnance Corps Representative ........................................ Capt. F. F. Reed 
Navy Representative ....................................... Lt. Comdr. Byron]. Connell 

BUREAU OF AERONAUTICS, U. S. NAVY 
Washington, D. C. 

Claude A. Swanson, Secretary of the Navy 

Officers on Duty in Washington 
Chief of Bureau .................•......................... Rear Admiral Ernest J. King 
Assistant Chief of Bureau .........................•.........•..... Capt. F. R. McCrary 
Captains ............. P. N. L. Bellinger, G. P. Shamer, (SC), H. C. Richardson (CC) (Ret.). 
Commanders •.....•........ A. D. Bernhard, G. Fulton (CC), M. A. Mitscher, D. Royce 

(CC), R. D. Weyerbacher (CC), ]. T. Mathews (CEC). 
Lieut. Commanders ......... ]. R. Allen (CC), ]. B. Anderson, J. ]. Ballentine, T. S. Combs, 

W. S. Diehl (CC), H. F. Fick, A. Gavin, C. D. Glover, L. M. Grant (CC), 0. B. Hardison, 
L. R. Hundt, T. C. Lonnequest, R. D. MacCart (CC), C. McGauly, A. C. Miles (CC), 
]. E. Ostrander, Jr., J. Perry, A. I. Price, A. 0. Rule, W. D. Sample, M. T. Seligman, 
J. B. Sykes, L. D. Webb. 

Lieutenants ....•••......... M. E. Arnold, C. F. Coe, N. A. Draim (CC), S. B. Dunlap, 
C. E. Ekstrom, T. J. Hedding, C. L. Helber (CC), R. L. Johnson, I. M. McQuiston 
(USNR), J. B. Moss, W. L. Rees, L. K. Rice, T. U. Sisson, S. B. Spangler, W. G. Switzer, 
T. T. Tucker. 

Lieutenant (jg) ..............•...••...•.....••......................•..... C. L. l'.Iiller 
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:\Iarine Corp~ Aviation ...... Col. R. E. Rowell; Major Field Harris; l\lajor II. C. Major; 
Capt. C. C. jerome; First Lieutenants P. P. Schrider; E. C. Dyer; \\'. D. Saunders. 

l". S. Army Liaison Officer ....................................... Capt. D. F. Stace, USA. 

Naval Air Stations 
Lakehurst,~-] ................................................ Comdr. C. E. Rosendahl 
:\nacostia, D. C ............................................. Comdr. A. E. Montgomery 
~orfolk, Va ........................................................ Capt. W. G. Child 
San Diego, Calif. ................................................... Capt. J. H. Towers 
Seattle, Wash ................................................ Lt. Comdr. H. S. Kendall 
Pensacola, Fla .................................................... Capt. R. F. Zogbaum 
Pearl Harbor, T. H ................................................... Capt. K. Whiting 
Coco Solo, C.Z ................................................ Capt. E. D. McWhorter 

Marine Corps Flying Fields 
Quantico, \'a ..................................................... Lt. Col. R. S. Geiger 
San Diego, Calif. ................................................ Lt. Col. R. S. Mitchell 

Carrier Division 
Commander ................................................ Rear Admiral H. V. Butler 

(Aircraft Battle Force and Aircraft U. S. Fleet) . 
Chief of Staff ....................................................... Capt. A. \\'. Fitch 

U. S. S. Lexington ............ Commanding Officer ................. Capt. A. B. Cook 
U.S. S. Saratoga ............. Commanding Officer ............ Capt. W. F. Halsey, Jr. 
U. S. S. Langley .............. Commanding Officer ................. Capt. A. C. Read 

Naval Aircraft Factory 
Philadelphia, l'a .................. 1\lanager ................. Comdr. S. ]. Zeigler, Jr. (CC) 

Special Aviation Duty 
Aide to Commander in Chief, U. S. Fleet. .......................... Comdr. Frank Wagner 
Aide to Commander, Battle Force ............................... Lt. Comdr. F. 1\I. Maile 
Aide to Commander, Scouting Force ......................... Lt. Comdr. J. M. Shoemaker 
Officer of Naval Operations ..................................... Capt. Newton H. White 
Officer of Fleet Training ........................................ Lt. Comdr. l\I. Scboeffel 
Naval Examining Board ...................................... Lt. Comdr. C. G. Hal pine 
Board of Inspection and Survey .............................. u: Comdr. Joseph J. Clark 
Bureau of Navigation .................. Lt. Comdr. Carlos W. \\'ieber; Lt. Paul C. Teadwell 
Bureau of Ordnance .......................................... Lt. Comdr. F. P. Sherman 
Hydrographic Office ........................... Lt. Comdr.\\'. Sinton; Lt. A. W. Wheelock 

NATIONAL BUREAU OF STANDARDS 
Connecticut Ave. and Van Ness St., Washington, D. C. 

Director .......•.................................•................... Lyman J. Briggs 
Assistant Director for Research and Testing ............................. E. C. Crittenden 
Assistant Director for Commercial Standardization ........................ A. S. McAllister 
Assistant to Director (in charge of Office) ............................. Henry D. Hubbard 
Chief of Division of: 

Electricity ....................................................... E. C. Crittenden 
Weights and Measures ............................. F. S. Holbrook and H. W. Bearce 
Heat and Power .................................................. H. C. Dickinson 
Optics ............................................................. C. A. Skinner 
Chemistry ....................................... .' ...............•.. P. H. Walker 
Mechanics and Sound .............................................•• H. L. Dryden 
Organic and Fibrous Materials ........................................ \V. E. Emley 
l\1etallurgy .....................................................•.•. H. S. Rawdon 
Clay and Silicate Products ..........................................••. P. H. Bates 
Simplified Practice .............................................. , ••.... E. \V. Ely 
Trade Standards ......................•............................. I. J. Fairchild 
Codes and Specifications ........................................... A. S. McAllister 
Office ...............................•......................... Henry D. Hubbard 
Plant ..•.........•..•...•................................•••......... 0. L. Britt 
Shops ..••••.•.•...•....••.........•...........•.....••..•....••..••. 0. G. Lange 
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BUREAU OF AIR COMMERCE 
U.S. DEPARTMENT OF COMMERCE 

\\'ashington, JJ. C. 

Daniel C. Hoper, Secretary of Commerce 

J. :\!.johnson, Asst. Secy. of Commerce in Charge of Transportation Bureaus 

Director of Air Commerce ............................................. Eug<'ne L. \"ida! 
Assistant to the Director ................................................. X. R. Sangree 
Administrative Section, Chief. ........................................... johnS. Collins 
Aeronautic Information Section, Chief ................................ l'r<'clerick R. Xeely 
Airport, Marking and l\lapping Section, <'hicf. ............................ johnS. Wynne 
Development Section, Chief. ............................................ John II. (;ei;;se 

Air Navigation Division 
Rex :\lartin, Assistant lJirc<·tor of Air C"nrnrncrce in ( "harg<' 

Chief Airways Engineer .............................................. ( "harles I. Stanton 
Chief, Radio Development Section......................... . ....... \\". E. Jackson 
Chief, Engineering Section............... . . . . . . . . . . . . . . ........ H. A. Hook 
Chief, Construction Section .......................................... G. E. Stratton 

Superintendent of Maintenance ........................................... Alvin 0. Preil 
Chief, Communication Section ........................................ Eugene Sibley 
Airways District Managers and Headquarters: 

No. r, Newark, N.J ....................................... D. G. Van De Water 
No. 2, Atlanta, Ga .................................................. I. H. Polk 
No. 3, Chicago, Ill. .............................................. Carl McClure 
No.4, Fort Worth, Tex ........................................... L. C. Elliott 
No.5, Salt Lake City, Utah ....................................... C. C. Lange 
No. 6, Oakland, Calif. ............................................. H. T. Bean 

Air Regulation Division 
]. Carroll Cone, Assistant Director of Air Commerce in Charge 

Assistant to Assistant Director ........................................... R. ·s. Boutelle 
Air Line Inspection Service, Chief ...................................... R. \\". Schroeder 
General Inspection Service, Chief. ....................................... Joe T. Shumate 
Manufacturing Inspection Service, Chief. ................................... L. V. Kerber 

Supervising Aeronautical Inspectors and Headquarters: 
District No. r, Garden City, L. I., N. Y ............................. S. L. Willits 
District No. 2, Los Angeles, Calif. ................................. ]. S. Marriott 
District No. 3, Atlanta, Ga .................................... Wiley R. Wright 
District No. 4, Detroit, Mich .................................... (a) H. R. Neely 
District No. 5, Chicago, Ill .......................................... G. \\'. \"est 
District No.6, Kansas City, :Mo ................................... L. \V. Jurden 
District No. 7, Dallas, Tex ......................................... C. A. Rowe 
District No. 8, Oakland, Calif.. ................................. R. D. Bedinger 
District No. 9, Anchorage, Alaska ................................ Hugh Brewster 

Chief, Medical Section ............................................ Dr. R. E. Whitehead 
Chief, Enforcement Section ............................................. Denis :\fulligan 
Chief, Registration Section ............................................... R. R. Reining 
Chief, Safety Section ................................................... J. \V. Lankford 

(a) Acting. 

U. S. COAST GUARD 

DEPARTMENT OF THE TREASURY 

Washington, D. C. 

Henry Morgenthau, Jr., Secretary of the Treasury 
Stephen B. Gibbons, Asst. Secy. in Charge of Customs, Coast Guard, Narcotics 

Commandant. ............................................. Rear Admiral H. G. Hamlet 
Chief, Aviation Division .......................................... Captain L. T. Chalker 
Asst. Chief, Aviation Division ....................................... Lieut. L. l\L 1\Ielka 
Senior Aeronautical Engineer ............................................. H. S. Cocklin 
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POST OFFICE DEPARTMENT AIR MAIL SERVICE 
Washington, D. C. 

Postmaster. General ................................................... James A. Farley 
Second Ass•stant Postmaster General ..................................... Harllee Branch 
Deputy Second Assistant Postmaster General. ........................... J. ~I. Donaldson 
<_;ener~l Superintendent, Air and Railway :\!ail Service ......................... S. A. Cisler 
Supenntendent. Air .:\!ail Service .................................... Charles P. Graddick. 
Assistant Superintendent, Air )!ail Service ................................ J. W. Sutberin 
1 · .-\. Cruickshank, Assistant Superintendent ............................ Kew York, :X. Y. 
R. E. Pollard, Assistant Superintendent. .................................... Chicago, Ill. 
:\. 0. Willoughby, Assistant Superintendent. ......................... San Francisco. Calif. 
:\Iva Sole, Assistant Superintendent .................................... Fort Worth, Tex. 
Ben II. Lockett, Assistant Superintendent. .................................. Atlanta, Ga. 
J · E. Lamiell, Director, Division of International l'ostal Service (Foreign ,\ir )[ail) 

U.S. WEATHER BUREAU 

DEPARTMENT OF AGRICULTURE 
Washington, D. C. 

I !enry A. \\"allace, Secretary of Agriculture 
Chief ............................................................... \\"illis Ray Gregg 
Assistant Chief ....................................................... Charles C. Clark 
Chief Clerk ........................................................... \\"illiam \\"eber 

Aerological Division 
Chief ............................................................... Delbert ::\I. Little 
Assistant. .......................................................... Leroy T. Samuels 
Airways ............................................................... Paul A. :Miller 
ln Charge South \\'ashington Airport Station ........................... \\"illiam C. Haines 

Forecast Division 
Chief. .............................................................. Edgar B. Cah·ert 
Assistant. .......................................................... Ivan R. Tannehill 

District Forecasting 
District Forecaster ................................................. Charles L. ::\litchell 
District Forecaster .............................................. R. Hanson \\'eightman 

Instrument Division 
Chief ............................................................. Benjamin C. Kadel 
Assistant. ............................................................. Roy N. Covert 

Library 
Chief. ............................................................. Charles F. Talman 

Field Organization-District Forecasting 
Chicago ............................................................ Charles A. Donne! 
Denver ............................................................. Julius l\I. Sherier 
Jacksonville ........................................................ \\'alter J. Bennett 
New Orleans .................................................... \\"illard F. McDonald 
San Francisco ....................................................... Edward H. Bowie 

. General Supervising Airway Stations 
(Six-hourly Airway Forecast Centers) 

Atlanta ........................•................................... Eugene l\L Barto 
Chicago .............................................................• Vincent E. J akl 
Cleveland .................. , ...................................... Clarence G. Andrus 
Dallas .............................................................. Henry P. Adams 
Kansas City ............................................... , ......... Leslie A. \Varren 
Los Angeles (Burbank) .............................................. George M. French 
New York (Newark) ................................................... Homer \V. Ball 
Portland, Ore .......................................................... Julius C. Smith 
Salt Lake City .................................................... Harry M. Hightman 
San Francisco (Oakland) ................................................. John A. Riley 
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U. S. FOREST SERVICE 
DEPARTMENT OF AGRICULTURE 

Washington, D. C. 
Henry A. Wallace, Secretary of Agriculture 

Chief of the Forest Service: F. A. Silcox 
Northern Region ................................ Headquarters: ;'.lissoula, ~lont. 

Evan W. Kelley, Regional Fore . .;tcr 
Rocky 1\Iountain Region ......................... Headquarters: 1Jenver, Colo. 

Allen S. Peck, Regional Forester 
Southwestern Region ............................ Headquarters: Albuquerque, X. ~I. 

Frank C. W. Pooler, Regional Forester 
Intermountain Region ........................... Headquarters: Ogden, l"tah 

R. H. Rutledge, Regional Forester 
California Region ............................... Headquarters: San Francisco, Calif. 

S. B. Show, Regional Forester 
North Pacific Region ............................ Headquarters: l'ortland, Oregon 

C. J. Buck, Regional Forester 
Eastern Region ................................. Headquarters: Washington, 1>. (:. 

R. 1\1. Evans, Regional Forester 
Southern Region ................................ Headquarters: Atlanta, Ga. 

Joseph C. Kircher, Regional Forester 
North Central Region ........................... Headquarters: l'vlilwaukee, \\"is. 
Alaska Region .................................. Headquarters: Juneau, :\Iaska 

Charles H. Flory Regional Forester 

FEDERAL COMMUNICATIONS COMMISSION 

ALABAMA: 

ARIZONA: 

ARKANSAS: 

CALIFORNIA: 

COLORADO: 

CONNECTICUT: 

DELAWARE: 

FLORIDA: 

Washington, D. C. 

Commissioners 

Anning S. Prall, Chairman 
Thad H. Brown Irvin Stewart 
Norman S. Case Eugene 0. Sykes 
George Henry Payne Paul Walker 

Herbert L. Pettey, Secretary 

STATE AVIATION OFFICIALS 
Alabama State Aviation Commission 

Theodore Swann, Chairman, 930 Brown-:\Iarx Bldg., Birmingham 

No aeronautical regulatory body. 
(Arizona Corporation Commission Charles R. Howe, Chairman, 

Phoenix, has jurisdiction over ;ircraft common carriers.) 

No aeronautical regulatory body. 

No aeronautical regulatory body. 

No aeronautical regulatory body. 
(Some control exercised by Colorado Public Utilities Commission 

and Neil W. Kimball, Adjutant General of Colorado, State l\Iu­
seum Bldg., Denver.) 

Department of Aeronautics 
Charles L. Morris, Commissioner of Aeronautics, P. 0. Box 537, 

Hartford. 

No aeronautical regulatory body. 

No aeronautical regulatory body. 
(Promotion work is under the direction of the State Road Depart­

ment, A. B. McMullen, Director, Aviation Division, Tallahassee.) 



GEORGIA: 

IDAHO: 

II.I.ISOIS: 

KA~SAS: 

Kr.sn:c~-:v: 

LOUISIANA: 

MARYI..ANil: 

l\1 ASSACIII:SETTS: 

:\hCIIIGAN: 

:\IISSESOTA: 

:\IJSSISSIPPI: 

i\IISSOURI: 

:\IONTANA: 

NEBRASKA: 

::\EVADA: 

NEW HAMPSIIIRE: 

NEW JERSEY: 

NEW 1\lEXICO: 

.:\fEW YORK: 

NORTH CAROLINA: 

NORTH DAKOTA: 

ll.t.. __ 
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No aeronautical regulatory body. 

Department of Public Works 
William R. Graham, Director of Aeronautics. Boise. 

Illinois Aeronautics Commission 
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I.. P. Bonfoey, Chairman, Quincy. 
(Illinois Commerce Commission, B. F.Lindheimer, Chairman, r X. 
La Salle St., Chicago, bas jurisdiction over common carriage.) 

~o aeronautical regulatory body. 

Iowa Aeronautics Commission 
I.t. Col. Charles W. Gatschet, Chairman, Des Moines. 

No aeronautical regulatory body. 

Division of Aviation, Military Department of Kentucky 
Gen. Henry H. Denhardt, Adjutant General, Frankfort. 

l'\o aeronautical regulatory body. 

Otlice of Secretary of State 
Lewis 0. Barrows, Secretary of State, State House, Augusta. 

Maryland Aviation Commission 
Dr. Jlugh II. Young, Chairman, Stewart Bldg .. Baltimore. 

Rt.>gistrar of Motor Vehicles 
Frank A. Goodwin. Registrar, 100 Nashua St., Boston. 

:'\lichigan Board of Aeronautics 
\Villiam B. Mayo, Chairman, 2272 First National Bank Bldg., 

Detroit. 

:\linnesota Aeronautics Commission 
Major Ray S. l\liller, Chairman, .\thletic Club, St. Paul. 

No aeronautical regulatory body. 

No aeronautical regulatory body. 

Montana Aeronautics Commission 
Fred B. Sheriff, Commissioner, Helena. (Promotion work only.) 

Nebraska Aeronautics Commission 
Clinton J. Campbell, Chairman, 1523 Sharp Bldg., Lincoln. 

No aeronautir:al regulatory body. 
(Nevada Public Service Commission, Harley A. Harmon, Chairman, 

Carson City, has jurisdiction over aircraft common carriers.) 

New Hampshire Public Service Commission 
Nelson Lee Smith, Chairman, Concord. 

New Jersey Department of Aviation 
Gill Robb Wilson, State Director of Aviation, Trenton. 

State Corporation Commission 
Don R. Casados, Chairman, Santa Fe. 

New York Aviation Commission 
A. Spencer Feld, Chairman, no E. 42nd St., New York, N. Y. 

No aeronautical regulatory body. 

No aeronautical regulatory body. 
(Board of Railroad Commissioners, Ben C. Larkin, President, Bis­

marck, has limited rerugatory powers.) 
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Omo: Stale Bureau of Aeronautics 
Fred L. Smith, Director of Aeronautics, State C )flit·e llldg., Columbu,;. 

0KLAIImtA: Oklahoma State Highway Commission 
j. :-1. Gentry, Member-Secretary and State .-\in:rait Offit·er, State 

Capitol, Oklahoma City. 

OREGON: Oregon State Board of Aeronautics 
j. G. Rankin, Chairman, 619 Lumbcrmens Bldg., Portland. 

PEKNSYI.\'ANIA: Department of Revenue, Division of Aeronautics 
Cammy Vinet, Chief of Aeronautics, Harrisburg 

RHODE IsLAND: lh-partment of Public Works, Division of State Airports 
Daniel J. Kiely, State Ollice Bldg., l'rovidcnn·. 

SOUTH CAROL! SA: South Carolina Aeronautics Commission 
]. P. Williamson, Chairman, C:reerwille. 

Sot::TH DAKOTA: South lJakota Aeronautics Commission 
T. B. Roberts, Jr., Chairman, Pierre. 

TENNESSEE: Stale Aeronautics Commission 
Briggs Smith, Chairman, :\'ashville. 

TEXAS: No aeronautical regulatory body. 

UTAH: No aeronautical regulatory body. 

VERMONT: Motor Vehicle Department 
l\!urdock A. Campbell, Commissioner of \"chicles, ::\lontpelier. 

VIRGINIA: State Corporation Commission 
Thomas \V. Ozlin, Chairman, Richmond. 

WASIIINGTON: Washington State Patrol, William Cole, Chief, Olympia. 

\VEST VIRGINIA: West Virginia Board of Aeronautics 
David l'lf. Giltinan, Acting Chairman, Charleston. 

WISCONSIN: No aeronautical regulatory body. 

\VYO!IIING: No aeronautical regulatory body. 

REGIONAL SUPERVISORS AND DISTRICT ADVISERS 
FOR THE AIRPORT DEVELOPMENT PROGRAM 

January r, 1936 

Appointed by the Bureau of Air Commerce, under the Airport, Marking and Mapping 
Section, this group is charged with the technical supervision of all airport projects prosecuted 
by the Works Progress Administration. 

Region I 

Supervisor: Paul D. Myers, 6sro Commerce Building, Washington, D. C. 
District r: Maine, New Hampshire, Vermont, Massachusetts. 

Adviser: Hervey F. Law, 459 Park Square Building, Boston, Mass. 
District 2: New York, New Jersey, Connecticut, Rhode Island. 

Adviser: William H. Hooker, 79 Madison Ave., c/o TERA, New York, N.Y. 
District 3: Pennsylvania, Maryland, Delaware. · 

Adviser: Daniel H. Reed, 48 N. Cameron St., c/o WPA, Harrisburg, Pa. 
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Region ll 
Surervisor: Charles E. Cox, 217 X. Senate St., Indianapolis, Ind. 

District 1: West \'irginia, Ohio, Kentucky. 
. . A~\·iser:.D. \y. ~e:.:ander, 510 Pure Oil Building, Columbus, Ohio. 

l>1stnct 2: \\ 1sconsm, llhnms. 
. . Ad\:iser: lh;r~rt \\".Anderson, IJIO South ~lichigan Ave., Chic:~go, Ill. 

I h<tnct J: lnd1ana, ~hchtgan. 
Ad\·iser: \\".B. Morgan, 217 North Senate Street, Indianapolis, Ind. 

Region III 
Su~n·i~r: E. ~1. Haight, City Hall, Charlotte, X. C. 

l>1stnct 1: Virginia, Xorth Carolina, South Carolina. 
. . :\d\·iser: Truman ~Iiller, c/o WPA, Raleigh, Xorth Carolina. 

lhstnct 2: Tennessee, ~Iissis.sippi, Alabama. 
. . Advisc;r: Algene Key, 6os .Millsaps Bldg., Jackson, Mississippi. 

l>1stnct 3: Georgta, Florida. 
Adviser: Phillips ~loore, 10 Forsyth Street Building, Atlanta, Ceorgia. 

Region IV 
Supervisor: Frl-d F. (jriemc, Sot Harrison Street, Topeka, K.;msa.~. 

District 1: Xorth Dakota, South l)akota, Xebraska. 
. . . Adviser: Austin F. I.ytle, Pierre, South Dakota. 
D1str1ct 2: Iowa, :'olinnesota, ·Kansas. 

Ad\·iser: R. S. ~I iller, ::6 State Capitol, St. l'aul, 1\·1 inne;;ot;t. 

• 
Region V 

Supervisor: ~loss Patterson, 400 W. Noble Street, Oklahoma City. Oklahoma. 
District 1: Oklahoma, Texas. 
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Adviser:\\". j. MacKenzie, ~6ot Smith Young Tower Bldg., San Antonio, Texas. 
District 2: Missouri, Arkansas, Louisiana. 

Adviser: Thomas E. Flaherty, Old Post Office Bldg., Little Rock, Arkansas. 

Region VI 
Supervisor: Jacob E. Garn, 300 Continental Bank Bldg., Salt Lake City, Utah. 

District 1: Wyoming, :'\Iontana. Utah. 
Adviser: Clark Fisher. Room 6, Sih-erbow Club Bldg., Butte, Montana. 

District 2: Colorado, Xew Mexico, Arizona. 
Adviser: j. Hall :\lcK.enney. 1o6 Welfare Bldg., Santa Fe, Xcw ~lexico. 

Region VII 
Supervisor: B. M. Doolin, Room 204, 49 Fourth Street, San Francisco, California. 

District 1: California, Xevada. 
Adviser: R. L. Campbell, 49 Fourth Street, San Francisco, California. 

District :::Oregon, \\·ashington, Idaho, Alaska . 
.-\dviser: Edward Whitehead, 1011 Alaska Building, Seattle, Washington. 

CONGRESSIONAL COMMITTEES 
INTERESTED IN AVIATION 

Standing Committees of the 74th Congress 2nd Session, 1936 

Senate 

Kenneth McKellar 
Royal S. Copeland 
Carl Hayden 
Elmer Thomas 
James F. Byrnes 
Millard E. Tydings 
Richard B. Russell, Jr. 

Appropriations 

Carter Glass (chairman) (D-Va.) 
(D-Tenn.) Joseph C. O'Mahoney 
(D-N. Y.) William Gibbs l\lcAdoo 
(D-Ariz.) Harry S. Truman 
(D-Okla.) Frederick Hale 
(D-S. C.) Henry W. Keyes 
(D-Md.) Gerald P. Nye 
(D-Ga.) Frederick Steiwer 

(D-Wyo.) 
(D-Calif.) 
(D-1\:Io.) 
(R-Me.) 
(R-N. H.) 
(R-N. D.) 
(R-Ore.) 
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Marcus A. Coolidge 
Alva B. Adams 
Pat ~IcCarran 
John H. Overton 
John II. Bankhead, 2nd 

Ellison D. Smith 
Robert F. Wagner 
Alben W. Barkley 
Matthew M. Neely 
William H. Dieterich 
Augustine Lonergan 
Fred H. Brown 
Homer T. Bone 
Vic Donahey 

Duncan U. Fletcher 
Hugo L. Black 
J. Hamilton Lewis 
Marcus A. Coolidge 
M. M. Logan 
Robert R. Reynolds 
Nathan L. Bachman 
F. Ryan DutTy 

David I. Walsh 
Millard E. Tydings 
Ellison D. Smith 
George McGill 
Richard B. Russell, Jr. 
Homer T. Bone 

. Harry Flood Byrd 
William H. Dieterich 

Park Trammell 
Carl Hayden 
Josiah W. Bailey 
William J, Bulow 
James F. Byrnes 
M. M.Logan 
Fred H. Brown 
Joseph C. O'Mahoney 
James E. Murray 

(D-1\fass.) 
(D-Colo.) 
(0-Nev.) 
(0-La.) 
(IJ-Aia.) 

Peter Norbeck 
L. J. Dickinson 
John G. Townsend, Jr. 
Robert D. Carey 

Interstate Commerce 

Burton K. Wheeler (chairman) (0-:\lont.) 
(0-S. C.) Sherman ~linton 
(D-N. Y.) A. Harry Moore 
(D-Ky.) I larry S. Truman 
(D-\V. Va.) james Couzens 
(D-Ill.) Jesse H. ::'lletcalf 
(D-Conn.) Daniel 0. Hastings 
(D-N. II.) Wallace H. White, Jr. 
(0-\Vash.) james J. Davis 
(D-0.) Henrik Shipstead 

Military Affairs 

2\lorris Sheppard (chairman) (D-Tex.) 
(D-Fla.) Elbert D. Thomas 
(D-Aia.) Sherman .Minton 
(D-Ill.) Lewis B. Schwellenbach 
(0-Mass.) Robert D. Carey 
(0-Ky.) L. J. Dickinson 
(D-N. C.) Warren R. Austin 
(U-Tenn.) W. Warren Barbour 
(U-Wis.) Gerald P. Nye 

Naval Affairs 

Park Trammell (chairman) (0-Fia.) 
(D-Mass.) Fred H. Brown 
(0-Md.) Peter G. Gerry 
(D-S. C.) Rush D. Holt 
(0-Kan.) Frederick Hale 
(0-Ga.) Jesse H. Metcalf 
(D-Wash.) James J. Davis 
(D-Va.) Henry W. Keyes 
(D-Ill.) Hiram W. Johnson 

Post Offices and Post Roads 

Kenneth McKellar (chairman) (D-Tenn.) 
(D-Fia.) Edward R. Burke 
(D-Ariz.) Dennis Chavez 
(D-N.C.) Rush D. Holt 
(D-S. D.) Lynn J, Frazier 
(D-S. C.) Robert M. LaFollette, Jr. 
(D-Ky.) W. Warren Barbour 
(D-N. H.) James J. Davis 
(D-Wyo.) Ernest W. Gibson 
(D-Mont.) 

Special Committee on Investigation of the Munitions Industry 

James P. Pope 
Homer T. Bone 
Bennett Champ Clark 

Gerald P. Nye (chairman) (R-N. D.) 
(D-Ida.) Walter F. George 
(D-Wash.) W. Warren Barbour 
(D-Mo.) Arthur H. Vandenberg 

Commerce Subcommittee on Aircraft Investigation 

RoyalS. Copeland (chairman) (D-N. Y.) 
Bennett Champ Clark 
Vic Donahey 

(D-Mo.) Hiram \V. Johnson 
(D-0.) Wallace H. White, Jr. 

(R-S. D.) 
(R-Ia.) 
(R-Dcl.) 
(R-Wyo.) 

(D-Ind.) 
(1)-~. J .) 
(0-~lo.) 
(R-!\Iich.) 
(R-R. I.) 
(R-Del.) 
(R-~Ie.) 
(R-Pa.) 
(F-L-2\Iinn.) 

(D-Utah) 
(D-Ind.) 
(D-Wash.) 
(R-Wyo.) 
(R-Ia.) 
(R-Vt.) 
(R-N. J.) 
CR-N. D.) 

(D-K H.) 
(D-R. I.) 
(D-\\'. Va.) 
(R-~Ie.) 
(R-R. I.) 
(R-Pa.) 
(R-~. H.) 
( R-Calif.) 

(D-Neb.) 
(D-N. l\1.) 
(0-\V. Va.) 
(R-N. D.) 
(P-Wis.) 
(R-N. J.) 
(R-Pa.) 
(R-Vt.) 

(D-Ga.) 
(D-N.J.) 
(D-Mich.) 

(R-Calif.) 
(R-Me.) 
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Edward T. Ta~·lor 
William B. Uli",·er 
John X. ~andlin 
Clarence Cannon 
Clifton A. Woodrum 
John J. Boylan 
Tilman B. Parks 
Louis Ludlow 
William J. Granfield 
Thomas L. Blanton 
Thomas S. ~ldlillan 
Glover H. Cary 
Ben1hard ~1. Jacub$en 
l\lalcolm C. Tarver 
Jed Johnson 
J. Buell Snyder 
William B. t.:"mstcad 
William R. Thom 
Marion A. Zioncheck 

George Huddleston 
Clarence F. Lea 
Robert Crosser 
Parker Corning 
Alfred L. Bulwinkle 
Virgil Chapman 
Paul H. l\I:Uoney 
William P. Cole. Jr. 
Samuel B. Pettengill 
Edward A. Kelly 
Edward A. Kenney 
George G. Sadowski 
Joseph P. Monaghan 

Lister Hill 
Numa F. 1\Iontet 
Andrew J. May 
R. Ewing Thomason 
William N. Rogers 
Dow W. Harter 
Charles I. Faddis 
Clarence W. Turner 
Andrew Edmiston 
Edwin M. Schaefer 
J. Joseph Smith 
Matthew J. Merritt 
Maury Maverick 

Patrick H. Drewry 
Stephen W. Gambrill 
John J. Delaney 
Frank C. Kniffin 
Joachim 0. Fernandez 
Patrick J. Boland 
Leonard \V. Schuetz 
William H. Sutphin 

House of Representatives 

Appropriations 

James P. Buchanan (chairman) {D-Tex.) 
(D-Colo.) 
(D-Ala.) 
(D-La.) 
(D-~Io.) 
(D-\"a.) 
(D-?\. Y.) 
(D-Ark.) 
(D-lnd.) 
(D-:\Iass.) 
(D-Tex.) 
(D·S. C.) 
(D-Ky.) 
(0-Ia.) 
(1)-Ga.) 
(D-Okla.) 
(D-Pa.) 
(D·"X. C.) 
(D-0.) 
(0-\\'asb.) 

John F. Doc:kweiler 
Edward C. l\loran, Jr. 
James l\lc:Andrews 
Emmet O'Xeal 
George W. Johnson 
James G. Sc:rugham 
James M. Fitzpatrick 
John Taber 
Robert L. Bacon 
Richard B. Wigglesworth 
Clarence J. McLeod 
Lloyd Thurston 
Florence P. Kahn 
John T. Buckbee 
Chester C. Bolton 
William P. Lambertson 
D. Lane Powers 
J. William Ditter 

Interstate and Foreign Commerce 
Sam Rayburn (chairman) (D-Tex.) 

(D-Ala.) John A. l\lartin 
(D-Calif.) Edward C. Eicher 
(D-0.) Theodore A. Peyser 
(D-N. Y.) Thomas J. O'Brien 
(D-N. C.) David D. Terry 
(0-Ky.) John G. Cooper 
(D-La.) Carl E. l\Iapes 
(0-:\ld.) Charles A. Wolverton 
(D-Ind.) James Wolfenden 
(D-Ill.) Pehr G. Holmes 
(D-N. J.) Schuyler ~lerritt 
(0-~lich.) B. Carroll Reece 
(IJ-~Iont.) James W. Wad,;worth 

Military AHairs 
John J. McSwain (chairman) (0-S. C.) 

(D-Ala.) Frank J. G. Dorsey 
(D-La.) John M. Costello 
(0-Ky.) j. l\Iark Wilcox 
(D-Tex.) Paul j. Kvale 
(D-N. II.) Harry C. Ransley 
(D-0.) Walter G. Andrews 
(D-Pa.) Donald H. McLean 
(D-Tenn.) Charles A. Plumley 
(0-\\". Va.) Samuel L. Collins 
(D-Ill.) Dewey Short 
(D-Conn.) Leslie C. Arends 
(0-N. Y.) Samuel W. King 
(0-Tex.) 

Naval Affairs 

Carl Vinson (chairman) (D-Ga.) 
(O-Va.) John M. O'Connell 
(0-Md.) Stephen 1\f. Young 
(0-N. Y.) Byron N. Scott 
(D-0.) Joseph E. Casey 
(0-La.) George P. Darrow 
(D-Pa.) A. Piatt Andrew 
(D-Ill.) Charles D. Millard 
(D-N. J.) George Burnham 
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{D-Calif.) 
(D-1\fe.) 
(D-Ill.) 
(0-K.y.) 
(D-W. Va.) 
(D-Xev.) 
(D-X. Y.) 
(R-N. Y.) 
(R-N. Y.) 
(R-:\Iass.) 
(R-:\Iich.) 
(R-Ia.) 
(R-Calif.) 
(R-lll.) 
(R-0.) 
(R-Kans.) 
(R-N. J.) 
(R-Pa.) 

(D-Colo.) 
(0-Ia.) 
(D-N. Y.) 
(D-Ill.) 
(D-Ark.) 
(R-0.) 
(R-1\Iich.) 
(R-N.J.) 
(R-Pa.) 
(R-Mass.) 
(R-Conn.) 
(R-Tenn.) 
(R-N. Y.) 

(D-Pa.) 
(D-Calif.) 
(D-Fla.) 
(F -L-1\Iinn.) 
(R-Pa.) 
(R-N. Y.) 
(R-N.J.) 
(R-Vt.) 
(R-Calif.) 
(R-1\fo.) 
(R-Ill.} 
(R-Hawaii) 

(D-R. 1.) 
(D-0.) 
(D-Calif.) 
(D-Mass.) 
(R-Pa.) 
(R-Mass.) 
(R-N. Y.) 
(R-Calif.) 
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Joseph B. Shannon 
William J. Sears 
John J. McGrath 
Colgate W. Darden, Jr. 
W. D. McFarlane 

Milton A. Romjue 
Harry L. Haines 
Thomas G. Burch 
Martin L. Sweeney 
John C. Taylor 
Donald C. Dobbins 
Fred H. Hildebrandt 
A. Willis Robertson 
William A. Ashbrook 
John P. Higgins 
Arthur W. Mitchell 
Henry C. Luckey 

(D-Mo.) 
(D-Fla.) 
(D-Calif.) 
(D-Va.) 
(D-Tex.) 

William L. Higgins 
l\lclvin J. l\Iaas 
Ralph E. Church 
Samuel W. King 

Post Office and Post Roads 

James 1\I. Mead (chairman) (D-N. Y.) 
(D-l\fo.) B. Frank Whelchel 
(D-Pa.) Edward W. Patterson 
(D-Va.) Sam Hobbs 
(D-0.) Gardner R. \Vithrow 
(D-S. C.) Isaac H. Doutrich 
(D-Ill.) Fred A. Hartley, Jr. 
(D-S. D.) Philip A. Goodwin 
(D-Va.) John T. Buckbee 
(D-0.) William D. Thomas 
(D-Mass.) William A. Pittenger 
(D-Ill.) Albert J. Engel 
(D-Neb.) Samuel W. King 

Special Investigating Committee on Cross Licensing 
and Pooling of Patents 

Fritz G. Lanham 
Braswell Deen 
Thomas O'Malley 
Matthew A. Dunn 
Charles J. Colden 
Charles Kramer 
J. Burwood Daly 
Randolph Perkins 

William I. Sirovich (chairman) (D-N. Y.) 
W. D. McFarlane (counsel) (D-Tex.) 

(D-Tex.) Clarence J. McLeod 
(D-Ga.) Fred A. Hartley, Jr. 
(D-Wis.) Leslie C. Arends 
(D-Pa.) Ralph E. Church 
(D-Calif.) Charles F. Risk 
(D-Calif.) R. T. Buckler 
(D-Pa.) Thomas R. Amlie 
(R-N. J.) 

(R-Conn.) 
(R-~Iinn.) 
(R-Ill.) 
(R-Hawaii) 

(lJ-Ga.) 
(D-Kans.) 
(lJ-Aia.) 
(P-Wis.) 
(R-Pa.) 
(R-X. J .) 
(R-N. Y.) 
(R-111.) 
(R-N. Y.) 
(R-Minn.) 
(R-1\Iich.) 
(R-Hawaii) 

(R-Mich.) 
(R-N.J.) 
(R-Ill.) 
(R-Ill.) 
(R-R.I.) 
(F-L-~Iinn.) 
(P-Wis.) 

DIPLOMATIC SERVICE OF THE UNITED STATES 

U.S. Army 

Berlin, Germany .................. Capt. Theodore J. Koenig, Air Corps; Asst. Military 
Attache for Air, Germany. 

Paris, France .••.•.•......•...•.•. Capt. Townsend Griffis, Air Corps; Asst. Military Attache 
for Air, France. 

London, England .................. Capt. John W. Monahan, Air Corps; Asst. Military 
Attache for Air, Great Britain. 

Rome, Italy ......••.........•..•• Capt. Thomas D. White, Air Corps; Asst. Military At­
tache for Air, Italy • 

.. 
U.S. Navy 

Rio de Janeiro, Brazil ..........•... Lt. Richard F. Whitehead, Naval Aviator; Naval Attache. 
London, England ...•.•..•......... Lt. Comdr. Leslie C. Stevens, Construction Corps, Naval 

Aviator; Asst. Naval Attache. 
{Paris, France; Berlin, Germany; Lt. Comdr. Ben H. Wyatt, Naval Aviator; Asst. Naval 
The Hague, The Netherlands..... Attache. 

Tokio, Japan ....•................ Lt. Comdr. Ralph A. Ofstie, Naval Aviator; Asst. Naval 
Attache. 
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DIPLOMATIC SERVICE TO THE UNITED STATES 
The following foreign aeronautical representatives may be addressed at their respective 

embassies in Washington, D. C., or as indicated. 
Argentina .......•.. Commander Horacio M. Smith, Xa .. -al Attach6 
Belgium ............ Count Robert ... an der Straten-Ponthoz, Ambassador E. and P. 
Bolivia ............. ~lr. Walter Decker, Consul, oo Broad St., New York, N.Y. 
Brazil. ............. Commander Oscar F. Coutinbo, Xa .. -al AttachE 
Bulgaria ........... ~[r. C. Bear, Consul 
Canada ............ ~lr. ;\lerchant F. ~lahooey, First Secretary 
Chile .............. Senor Don Fernando lllanes Benitez. Second Secretary 
China .............. ;\lr. Yung Kwai, Counselor of Embassy 
Colombia .......... Senor Don Juan A. Calvo, Commercial AttachE 
Costa Rica ......•.. Senor Don Manuel Gon.zAies-Zeled6n, Minister Resident 
Cuba .•............ :\lajor Felipe Munilla, Military AttachE 
Czechoslo\·akia ..•.. ~lr. Josef Nemecelt, Counselor of !4ation 
Denmark ........•.. ~lr. Otto Wadsted, E. E. and M.P. 
Egypt ............. Dr. Hussein Chawky, AttachE 
El Salvador ........ Senor Dr. Don Hector David Castro, E. E. and M. P. 
Finland ............ Dr. Sigurd von Numers, Secretary of Legation 
France ....•...•.... Major Norbert Cbampsaur, Air AttachE 
Germany ...•....... Lt. General Friedrich von Boetticher, Air and Military Attache 
Great Britain .•..•.. Group Captain T. E. B. Howe, Air AttachE 
Greece ............. :\lr. Nicholas G. Uly, Counselor 
Guatemala ......... Senor Dr. Don Enrique L6pez-Herrarte, First Secretary 
Honduras .......... Senor Dr. Don Julian R. Caceres, First Secretary of Legation and Charge 

d'Afiaires ad interim 
Hungary .......•... Mr. Anthony de Balazy, Counselor of Legation 
Irish Free State ..... Mr. Robert Brennan, Secretary of !4ation 
Italy ...•...•...... Lt. Colonel Vincenzo Coppola, Air and Military Attache 
Japan .•............ Lt. Commander Eiitiroo Zyoo, I. J. N., Assistant Naval Attache 
Lithuania .......... Dr. :\Iikas Bagdonas, Secretary of Legation 
~lexico .......•.... Senor Dr. Don Francisco Castillo Najera, Ambassador, E. and P. 
Netherlands ..•..... Jonkheer H. M. van der Wyck, Secretary of Legation 
Norway ..•...•..... Mr. Francis Irgens, Secretary of Legation 
Panama ............ Senor Don Juan B. Chevalier, Secretary of Legation and Charge d'Affaires 

ad interim 
Peru ..............• Dr. Juan Mendoza Almenara, Counselor of Legation 
Poland ....•........ Mr. Wladyslaw Sokolowski, Counselor of Embassy and Charge d'Affaires 

ad interim 
Portugal. .......... ~Jr. Joao de Deus Ramos, Secretary 
Rumania ....•...••. ~Ir. George Boncesco, Financial Counselor of Legation 
Siam .............. Phya Abhibal Rajamaitri, E. E. and M.P. 
South Africa ........ l\Ir. Johannes N. Theron, Secretary of Legation 
Spain ...•.......••. Major Jose Vidal, Military Attache 
Sweden .•.•........ 1\lr. Per Wijkman, Commercial Counselor of Legation 
Switzerland .....•... Mr. Louis H. Micheli, Counselor of Legation 
Turkey ............ Secretary of Legation 
U. S. S. R .......... Brigade Commander Vladimir Alexandrovich Burzin, Military Attach~ 

Captain Alexander :M. Yakimichev, Acting Naval Attache 
Uruguay ....•.•.... Mr. J. Richling, E. E. and M.P. 
Venezuela .•....•••. Senor Don Pedro Rivero, Secretary of Legation 
Yugoslavia ......•.. Dr. Ivan Franges, Secretary of Legation 

FLYING SCHOOLS GRANTED APPROVED CERTIFICATES 
BY U. S. PEPARTMENT OF COMMERCE 

January I, I936 

The Aeronautical University, Inc., I330 South Michigan Ave., Chicago, Ill. Airplane & Engine 
Mechanic. 

Boeing School of Aeronautics, Oakland Municipal Airport, Oakland, Calif. Flying and Ground, 
Transport, Lim. Com., Private, Amateur, Airplane and Engine Mechanic. 

California Air Service, Ltd., Alhambra Airport, Alhambra, Calif. Flying and Ground, Private, 
Amateur. 

(Continued next page) 
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Commercial Aircraft Co. Inc., Portland Airport, Swan Island, Portland, Oreg. (In conjunction 
with Oregon Institute of Technology). Flying and Ground, l'rh·ate, :\matt·ur. 

Curtiss-Wright Technical Institute of Aeronautics, Grand Central Air Terminal, Glendale, 
Calif. Airplane & Engine Mechanic. 

D. W. Flying Service, Inc., LeRoy Airport, LeRoy, X. Y. Flying and (;round, Lim. Com., 
Private, Amateur. 

Dallas Aviation School and Air Col., Love Field, Dallas, Texas. Flying and Ground, Trans­
port, Lim. Com., Private, Amateur. 

Erickson & Remmert, Floyd Bennett Field, Brooklyn, X. \'. (In conjunction with Xew York 
University Ground School) Flying and Ground, Private, Amateur. 

Grand Central Flying School, Grand Central Air Terminal (Flying), Glendale, Calif. In com­
bination with Curtiss-Wright Technical Institute of Aeronautil-s. Grand Central Air Ter­
minal (Ground), Glendale, Calif. Flying and Ground, Transport, Lim. Com., l'rivatc. 
Amateur. 

Inter City Airlines, Inc., Boston Municipal Airport, East Boston, ;\lass. Flying and Ground, 
Transport, Lim. Com., Private, Amateur. 

Casey Jones School of Aeronautics, Inc., 534 Broad St., 1\ewark, X.]. Airplane and Engine 
Mechanic. 

Lincoln Airplane & Flying School, 2415 0 Street (Ground), ;\Iunicipal Airport (Flying), Lin­
coln, Nebr. Flying and Ground, Transport, Lim. Com., Private, Amateur, Airplane and 
Engine Mechanic. 

Los Angeles Aircraft, Ltd., Los Angeles Municipal Airport, Inglewood, Calif. Flying and 
Ground, Private. 

Muncie Aviation Corporation, Center Pike, Muncie, Ind. Flying and Ground, Lim. Com., 
Private, Amateur. 

New England Aircraft School, 126 Newbury Street, Boston, ;\lass. Airplane & Engine ;\fe­
chanic. 

North-Suburban Flying Corporation, Shermer Avenue, Glenview, Ill. (In conjunction with 
The Aeronautical University, Inc., 1336 South :\lichigan Ave., Chicago, Ill.) Flying and 
Ground, Transport, Lim. Com., Private, Amateur. 

Parks Air College, Inc., Parks Airport, East St. Louis, Ill. Flying and Ground, Transport, 
Lim. Com., Private, Amateur, Airplane and Engine Mechanic. 

Rising Sun Aircraft School, Inc., 857 East Luzerne Street, l'hiladclphia, Pa. Airplane and 
Engine Mechanic. 

Roosevelt Aviation School, Inc., Roosevelt Field No. 1, Mineola, L. I., N. Y. Flying and 
Ground, Transport, Lim. Com., Private, Amateur, Airplane and Engine !\Iechanic. 

Ryan School of Aeronautics, Ltd., Lindbergh Field, San Diego, Calif. Flying and Ground, 
Transport, Lim. Com., Private, Amateur. 

Safair, Inc., Hangar B, Roosevelt Field, Garden City, L. 1., N.Y. (In combination with New 
York University, 51 West Fourth Street, New York.) Flying and Ground, Transport, 
Lim. Com., Private, Amateur. 

Capt. Sansom's Aviation School, 157 Charter Oak Ave., Hartford, Conn. Airplane & Engine 
Mechanic. 

Scott Flying Service, Municipal Airport, Long Beach, Calif. Flying and Ground, Private, 
Amateur. 

Spartan School of Aeronautics, Apache Blvd. & Chamberlain Drive, Tulsa, Okla. Flying and 
Ground, Transport, Lim. Com., Private, Amateur. 

The Stewart Technical Trade School, 253-5-7 West 64th Street, New York, N. Y. Airplane 
and Engine Mechanic. 

A.M. 

A.M. 

A.M. 

A.M. 

A.M. 

DOMESTIC AIR MAIL CONTRACTS 

January 1, 1936 

1-Newark, N. J, to Oakland, Calif. 
Date service started: M11y 8, 1934-United Air Lines, Inc. 
Contract transferred to United Air Lines Transport Corp. Dec. 28, 1934. 

2-Newark, N. J, to Los Angeles, Calif. 
Date service started: May 13, 1934-T W A, Inc. 
Contract transferred to Transcontinental & Western Air, Inc. Jan. I, 1935. 

3-Fargo, N.D. to Seattle, Wash. 
Date service started: May 26, 1934-Northwest Airlines, Inc. 

4--Fort Worth, Tex. to Los Angeles, Calif. 
Date service started: May 13, 1934-American Airlines, Inc. 

5--Newark, N.J. to New Orleans, La. 
Date service started: May 16, 1934 (Newark to Atlanta). 

May 28, 1934 (Atlanta to New Orleans)­
Eastern Air Lines, Inc. 
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Contract transferred to Xorth American A'iation, Inc. Jan. 1. 1935. 
A. ~1. 6-Xewark, X. j. to :Miami, Fla. 

Date service started: ~lay 16, 1934--Eastem Air Lines, Inc.. 
_ c_ont.ract transferred.to :>\orth Ammcan Aviation, Inc., Jan. I, 193.1. 

A. ~1. •-:>\ewark. X. J, to Cbu:ago, Ill. 
Date service started: ~lay 13, 1934-Ame-rican Airlines. Inc. 

A. ~I S-cbicago, IU. to Xew Orleans, La. 
Date service started: June 3, 1934--Pacific Seaboard Airlines, Inc. 
X arne of contractor changed to Chicago and Southern Air Lines, Inc. Feb. 1, 1935. 

A. ~1. 9-chicago, Ill. to Dallas. Tex. 
Da~e senice started: ~lay 17, 1934--Branif£ Airways, Inc. 

A. ~I. 10-Chlcago, Ill. to Jac:bonville, Fla. 
Date sen·ice started: June 1, 1934--Eastern Air Lines, Inc. 
Contract transferred to ~ortb American Aviation, Inc.., Jan. 1, 1935. 

A. ~1. ll--5eattle, Wash. to San Diego, Calif. . 
Date senice started: M11,y 8, 1934--United Air Lines. Inc. 
Contract transferred to United Air Lines Transport Corp. Dec. 28, 1934. 

A. ~1. 12--&lt Lake City, Utah to Seattle, Wash. 
Date sen-ice started: May 8, 193-l--United Air Lines, Inc. 
Contract transferred to United Air Lines Transport Corp. Dec. 28, 193-l. 

A. ~1. 13--&lt Lalce City, Utah to San Diego, Calif. 
Sen·ice started ~fa)l' 8, 1934--Gelleral Air Lines, Inc. 
Contract transferred to Western Air Express Corp., Jan. 1, 1935. 

A. ~1. 1-l-Washington, D. C. to Detroit, Mich. 
Service started: May 17, 1934-Central Airlines, Inc. 

A.M. 15-AmariUo to BrownsVille, Tex. 
Sen•ice started: June 1, 1934--Long & Harman, Inc. 
Contract transferred to Braniff Airways. Inc., Jan. 1, 1935. 

A. :\1. 16-Chicago, Ill. to Pembina. X. D. 
Service started: June 1, 1934. 
Contract transferred to Northwest Airlines, Inc., Jan. 1, 1935. 

A. ~1. 17-Cbeyennc, Wyo. to Pueblo, Colo. 
Service started: :\lay 15, 1934 (Che~·enne to Denver). 

June 1. 1934 (Denver to Pueblo)-
' Wyoming Air Sen-ice, Inc.. 

A. M. 18-Boston, Mass. to Newark, N.J. 
Service started: May 13, 1934--American Airlines, Inc. 

A. l\1. 19--&lt Lake City, Utah to Great Falls, Mont. 
Service started: May 15, 1934--Alfred Frank. 
Contract sublet to "ational Parks Airways, Inc .. Dec. I, 1934. 

A.M. 20-:0.:ew Orleans, La. to Houston, Tex. 
Senoice started: July 25, 1934--Robertson Airplane Service Company. 
Contract transferred to Wedell Williams Air Service Corp., jan. 1, 1935. 

A. !\1. 21-Boston, l\lass. to Cle,•eland, Ohio. . 
Service started: June 10, 1934--American Airlines, Inc. 

A. M. 22-ctevcland, Ohio to Nashville, Tenn. 
Sen·ice started: June 10. 1934--American Airlines, Inc. 

A. M. 23-!l:ewark, N.J. to Fort Worth, Tex. 
Service started: June 10, 1934--Amcrican Airlines, Inc. (:O.:ashville to Fort Worth). 

July 1, 1934 (Newark to l':asb,oillc). 
A. l\1. 24-Charleston, S.C. to Fort Worth, Tex. 

Service started: ~uly 4, 1934 {Atlanta to Dallas). 
uly i, 1934 (Atlanta to Charleston)­
clta Air Corporation. 

A. l\1. 25-Washington, D. C. to Chicago, lll. 
Date service started: June 101 1934.-American Airlines, Inc. 

A. l\1. 26--St. Paul and Minneapolis, Mmn. to Omaha. Neb. 
Service started: July 3, 1934--Hanfords TriState Airlines, Inc. 

A. l\1. 2i-Boston, !\lass. to Bangor, Me. and Burlington, \'t. 
Service started: June 25, 1934 (Boston and Burlington). 

June 26, 1934 (Boston and Bangor)­
National Airways, Inc. 

A. l\1. 28-Billings, 1\lont. to Cheyenne, W~. 
Service started: June 20, 1934--Wyoming Air Service, Inc. 

A. M. 29-Pueblo, Colo, to El Paso, Tex. 
Service started: July 15, 1934.-Vamey Speed Lines, Inc., 
Contract transferred to Vamey Air Transport, Inc., Feb. 1, 1035. 

A.M. 3G-Chicago, Ill. to Fort Worth. Tex. 
Service started: June 15, 1934.-American Airlines, Inc. 

A. M. 31-Daytona Beach to St. Petersburg, Fla. 
Service started: October 15, 1934-D. K. Fr11onklin and G. T. Baker. 
Contract sublet to G. T. Baker Mar. 1, 1935. 

A. l\I, 32-Detroit, Mich. to Milwaukee, Wis. 
Service started: July 1, 1934.-Pennsylvania Airlines and Transport Co. 

A. M. 33-Honolulu to Hilo and Lihue, Territory of Hawaii. 
Service started: July 8, 1934-Inter-Island Airways, Inc. 
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F. A.M. 1 

F. A.M. 2 

F. A.M. 5 

F.A.M. 5 
(Extended) 

F. A.M. 6 

F. A.M. 7 

F. A.M. 8 

F. A.M. 9 

F. A. M.lO 

F. A. M.12 

F. A. M.14 
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U. S. FOREIGN AIR MAIL ROUTES 

January 1, 1936 

Conlraclcr 
Canadian Colonial Ainvays, Inc. 

4848 W!!St 63rd St., 
Chicago, Ill. 

New York, N.Y. via Albany, N.Y. to Montreal, Canar!a ........ . 
Seattle Victoria Air !\fail, Inc. 

56 Roanoke St., 
Seattle, Washington 

Seattle, Washington to Victoria, R. C., and return .............. . 
Pan American Ainvays, Inc. 

135 East 42nd St. 
New York, N.Y. 

Miami, Fla. via Havana and Cienfuegos, Cuba; Kingston, Jamaica 
and Barranquilla, Colombia to Cristobal, Canal Zone and return. 

Miami, Fla. via Havana, Cuba; and Merida, Mexico, to Belize, Brit-
ish Honduras and return ................................... . 

San Salvador, El Salvador via Tegucigalpa, Honduras; l\!anagua, 
Nicaragua; San Jose, Costa Rica; David and Panama City, Pan-
ama; to Cristobal, Canal Zone, and return ................... . 

BarranCJ,uilla, Colombia via Maracaibo, Cumarebo, La Guaira and 
Carip1to, Venezuela to Port of Spain, Trinidad and return ...... . 

Port of Spain, Trinidad via Georgetown, British Guiana to Para-
maribo, Dutch Guiana and return ........................... . 

Pan American Airways, Inc. 
135 East 42nd St., 

New York, N.Y. 
Miami, Fla. via Nuevitas, Cuba; Port au Prince, Haiti; San Pedro 

de Macoris, Dominican Republic; San Juan, Puerto Rico; St. 
Thomas, U.S. V.I.; St. John, Antigua to Port of Spain, Trinidad 
and return ...................................•............ 

Pan American Airways, Inc. 
135 East 42nd St., 

New York, N.Y. 
Miami, Fla., to Nassau, Bahamas ............................. . 
Pan American Airways, Inc. 

135 East 42nd St., 
New York, N.Y. 

Brownsville, Texas via Tampico, Mexico City, and Tapachula, Mex­
ico, and Guatemala City, Guatemala to San Salvador, El Salvador 
and return ............................................... . 

Pan American-Grace Airways, Inc. 
135 East 42nd St., 

New York, N. Y. 
Cristobal, Canal Zone via Buenaventura and Tumaco, Colombia; 

Guayaquil, Ecuador; Talara, Trujillo, Lima, Arequipa and Tacna, 
Peru; Arica, Antofagasta and Santiago, Chile; Mendoza and Bue-
nos Aires, Argentina; to Montevideo, Uruguay and return ...... . 

Pan American Airways, Inc. 
135 East 42nd St., 

New York, N. Y. 
Paramaribo, Dutch Guiana via Cayenne, French Guiana; Para, 

Maranhao, Natal, Pernambuco, Bahia, Victoria, Rio de Janeiro, 
Santos and Porto Alegre, Brazil; and Montevideo, Uruguay to 
Buenos Aires, Argentina and return ......................... . 

Pan American Airways Co. 
135 East 42nd St. 

New York, N.Y. 
(Not in operation at present). 
Bangor, Maine via St. John, New Brunswick to Halifax, Nova Scotia 
Pan American Airways Co. 

135 East 42nd St., 
New York, N.Y. 

San Francisco, Calif. via Honolulu, Hawaii!· Midway Island; Wake 
Island; Guam and Manila, Philippine Is ands to Canton, China 
or adjacent point and return .•.•...... , ..•.................. 

(Service to be operated to Macao at present). ------* Subject to adjustment. 

One Way 
Distance 

33·1 mil!!s 

74 mill!~ 

1,721.8 miles 

967.5 miles 

95.1 miles 

987.4 miles 

589.5 miles 

1,909.5 miii!S 

188 miles 

1,277.5 miles 

4,497.1 miles 

4,651.8 miles 

281 miles 

8,705.5 miles* 



F. A. :\1. 1 

1'. A. :\1. 2 

F. A.M. S 

F.A.M. 6 

F.A.M. 7 

F. A.:\£. 8 

F. A. :\1. 9 

F. A. M.JO 

F. A. M.14 
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FOREIGN AIR MAIL CONTRACTS 
Dates of Contract Awards, Terminals and Contractors 

From Xew York to ~lontreal. Canada, via Albauy, N. Y. 
Contract a\\":lrded July 9, 1928 to Canadian Colonial Airwa~-s, Inc. (Amer· 

ica.n 1\irways), for a period of 10 years beginning with date of inaugura· 
tion of sc:n.'ice on October 1, 1928. 

From Seattle to Yictoria, B. C., and return. 
Contracts ha\·e been let as follows: 
October 15, 1920 to Juue 30, 1923 to Edward Hubbard. iuly 1, 1923 to June 30, 1924 to Alaska Airways Co. 

uly 1, 1924 to June 30, 1925 to Edward Hubbard. 
uly 1, 1925 to June 30. 1926 to Edward Hubbard. 

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. Gorst. 
On :\lay 10. 1929, a 4 year contract beginning July 1, 1929 was awarded to 

Seattle-Yic-toria Air Mail, Inc. 
On Jul)· 1, 1933, a 4 year contract was awarded to Seattle-Victoria Air 'Mail, 

Inc. 
From Miami, Florida to Cristobal, C. z .. with an extension to Port-of-Spain, 

Trinidad, and Paramaribo, Dutch Guiana, and return, including stops in 
Cuba, Mexico, British Hondur.a.s, Guatemala. El Sah•ador, Republic of 
Honduras, ~icaragua, British Guiana, Dutch Guiana, Trinidad, Costa Rica, 
Panama, Jamaica, Colombia and Venezuela. 
Contract was made July 13, 1928 with Pan American Airways, Inc. for a 10 

year term to begin with the inauguration of service on February 4, 1929. 
From Miami, Florida to San Juan, Porto Rico with an extension to Port-of· 

Spain, Trinidad and return, including stops in Cuba, Haiti, Dominican 
Republic. Porto Rico, U. S. Virgin Islands, Antigua and Trinidad. 
Contract was made July 13, 1928 '1\•ith 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, Bahama Islands, Bahaman mail carried on 
return trip. 
Contract made on October 24, 19.28 with Pan American Airways, Inc. for a 

10 year term beginning with the inauguration of service on January 2, 
1929. 

From Brownsville, Texas to San Salvador, El Salvador and return including 
stops in Mexico and Guatemala. 
Contract made February 16, 1929 with Pan American Airways, Inc. (sub­

contractor: Compania :\lexicana de Aviacion, S.A.) for a 10 year term 
be!linning )£arch 9, 1929. 

From Cristobal, C. z. to )lonte,•ideo. Uruguay and return, including stops in 
Colombia, Ecuador, Peru, Chile and Argentina. 
Contract made :\larch 2, 1929 with Pan American-Grace Air\\'ays, Inc. for a 

10 year term beginnin~r with the date of inauguration April 1, 1929. 
From Paramaribo, Dutch Guiana to Buenos Aires, Argentina and return, with 

stops in French Guiana, Ernzil and 'Cruguay. 
Contract made September 24, 1930 with Pan American Airways, Inc. for the 

period between October 20, 1930 and January 8, 1939. 
From San Francisco, California. to Canton, China,• and return, including 

stops at Honolulu. Hawaii, :'\Hdwav Island, \Yake Island, Guam, ~lanila, 
P.I., and 1\lacao, Portuguese Territory. 
Contract made October 25, 1935 with Pan .\merican Airways Inc. for a 10 

year term beginning with inauguration of service on November 22, 1935. 
• Service to Canton if landing privileges can be secured. Otherwise the west· 

ern terminus will be Macao, Portuguese Territory, where landing rights 
ha\'c been granted. 
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JS7 E. Chicago Avenue, Chicago, Ill. 

30 Rockefeller Plaza, New York, N. Y. 

SSI Fifth Avenue, !':ew York, N. Y . 

Dupont Circle, \\'ashington, D. C. 

608 S. Dearborn Street, Chicago, Ill. 

Grand Central Air Terminal, Glendale, 
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608 S. Dearborn Street, Chicago, Ill. 

II "tt·l Texas, Furl \\'orth, Tex. 

SIS Madison Avenue, New York, N. Y. 
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D. C. 
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WILCOX AIR DEFENSE LAW OF 1935 

(Pum.Ic-No. 26:3-7-!T!I CoNGRESS] (H. R. i022] 

AN ACT 

To authorize the selection, construction, installation, and modification of permanent stations and 
depots for the Army Air Corps and frontier air-defense bases generally. 

Be it wacted by the Senate and House of R~preswtatives of the United Stales of .4maica in 
Cmtgress asse.mbled, That the f?ecretary of.War !S hereby authorized and directed to determine 
in all strategiC areas of the Umted States, mcludmg those of Alaska and our overseas possessions 
and holdings, the location of such additional permanent Air Corps stations and depots as he 
deems essential, in connection with the existing Air ColJ>S stations and rlepots and the enlarge­
ment of the same when necessary, for the effective peace-t1me training of the General Headquarters 
Air Force and the Air Corps components of our overseas garrisons. In determining the locations 
of new stations and depots, conside~ation shall be given to the following rcffions for the respective 
purposes indicated: (1) The AtlantiC Northeast-to provide for training 111 cold weather and in 
fog; (2) the Atlat;tti<: Southeast. and <;aribbean areas-to permit training in long-range operations, 
especially those mc1dent to remforcmg the Panama Canal; (3) the Southeastern States-to pro­
vide a depot essential to the maintenance of the General Headquarters Air Force; (4) the Pacific 
Northwest-to establish and maintain air communication with Alaska; (5) Alaska-for training 
under conditions of extreme cold; (6) the Rocky Mountain area-to provide a depot essential to 
the maintenance of the General Heaqqua}"ters Air Force, and to afford, in addition, opportunity 
for training in operations from fields m h1gh altitudes; and (i) such intermediate stations as will 
provide for transcontinental movements incident to the concentration of the General Headquarters 
Air Force for maneuvers. 

In the selection of sites for new permanent Air Corps stations and depots and in the deter­
mination of the existing stations and depots to be enlarged and/or altered, the Secretary of War 
shall give consideration to the following requirements: 

First. The stations shall be suitably located to form the nucleus of the set-up for concentra­
tions of General Headquarters Air Force units in war and to permit, in peace, training and effec­
tive planning, by responsible personnel in each strategic area, for the utilization and expansion 
in war, of commercial, municipal, and private flying installations. 

Second. In each strategic area deemed necessary, there shall be provided adequate storage 
facilities for munitions and other essentials to facilitate effective movements, concentrations, 
maintenance, and operations of the General Headquarters Air Force in peace and in war. 

Third. The stations and depots shall be located with a view to affording the maximum warn­
ing against surprise attack by enemy aircraft upon our own aviation and its essential installations, 
consistent with maintaining, in connection with existing or contemplated additional landing 
fields, the full power of the General Headquarters Air Force for such close and distant operations 
over land and sea as may be required in the defense of the continental United States and in the 
defense and the reinforcement of our overseas possessions and holdings. 

Fourth. The number of stations and depots shall be limited to those essential to the fore· 
going purposes. 
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SEc. 2. To ncco_mplish the purposes of this Act, the~ of War is authorUed to accept, 
nn behalf of the Umted States. free of encumbrances and wtthout cost to the United States the 
title in fee. simple to such lands as he may ~cern nec:essaJ)'. or desi~l!! for .new permanent Air 
Corps station;; and deP?ts and/or the exten51on o_f or additton to cxtStmg A1r Corps stations or 
depots; or, wtth the \\'T1tten nppro\'81 of the Prestdent, to exchange for such lands existing mili­
tary .reservations or portions thereof; or, if it be found impracticable to secure the necessary lands 
b}• e.tther of these methods, to purchase the same by agreement or through condemnation pro­
ceedmgs. 

Sse. 3. The Secretary of \Yar is further authorUed and directed to construct install and 
equi_p, or comp!ete the constructic;m, in~ation, and equipment,. in.clusi\-'C oi bo~b-proof' pro­
tectiOn as reqUired, at each of srud stations and depots, such butldmgs and utilities, technical 
buil~i1_1gs and utilities, landing fields and mat:s. ~d !Jll utilities and appurtenances thereto, am­
munttlon storage, fuel and oil storage and distribution S}"Stems therefor, roads, walks, aprons 
docks, runways, sewer, water, power, station and aerodrome l~hting, telephone and signal com: 
munications, and other essentials, including the necessary gradmg and removal or remodeling of 
e)tisting structures and installations. He is authorUed, also, to direct the necessary transporta­
tion of pc~nncl, and purchase, renovation: n~!d transportation of materials~ as in his judgment 
may be reqwred to carry out the purposes or thlS Act. The Secretary of War IS further authorized 
!O acquire br gift, purchase, lease, or otherwise, at such locations as may be desirable, such bomb­
mg and machine-gun ranges as rna}' be required for the proper practice nnd training of tactical units. 

Sse. 4. There is hereby authorized to be appropriated, out of any money in the Treasury of 
the United States not otherwise appropriated, such sums of money ns may_ be necessary to be 
expended _un~er the direction of the Secretary of. War for th!' ~ of thi;; Act, inc:Iuding the 
expenses InCident to the nec:essllrf SW'\'e}'S. which appropnattOn shall contmue aVIUlable until 
expended: Pr011ided, That the pro\'lsions of section 1136, Revised Statutes (U.S.C., title 10, par. 
1339), shall not apply to the construction of the aforesaid stations and depots. 

Approved, August 12, 1935. 

AIR MAIL ACT OF 1934 

As amended by H. R. 6511 
Signed by the President August 14, 19:!5 

Italic.s are amnuimmls of 1935 

Be it enacted by the Senate and House of Representatives of the United States of America 
in Congress assembled, That the Act of April 29. 1930 (46 Stat. 259, :!60; U.S.C., Supp. VII, 
title 39, sees. 464, 465c, 465d, and 4U50, and the sections amended thereby are hereby repealed. 

SECTION:!. (a) Effecti\'e july 1, 1934, the rate of postage on air mail shall be 6 cents for each 
ounce or fraction thereof. 

{b) When used in this Act-
( 1) The term "air mail" means mail of any class prepaid at the rate of postage prescribed 

in subsection (a) of this section. 
(:!) The term "person" includes an individual, partnership, association or corporation. 
(3) The term "pilot'' includes copilot. 
SECTION 3. (a) The Postmaster General is au.tlwriud to award co7Jlracts for the transPortation 

nf air mail by airplane belwun such points as he may desigrtale, and for initial Periods of not exceeding 
lhru years, to the lewes/ responsible bidders tenderiPJg SlljJicienJ giUU'anly for fatlh/rd performance in 
accordance <L-ith the terms of the adr:ertisemenl at fixed rates per airplane-mile: Prooided, That wMre 
the Postmaster General holds that a low bidder is not responsible or q11alificd under this .4 cl, s11ch bidder 
s~all h'!v~ the right to appeal to the Comptroller General, u•ho shaU spud!IY determi11e_ the iss11e, a11d 
h1s deetsl<m shall be final: Pr011ided f11rther, That the base rate of pay whiCh may· be btd and accepted 
;,. awardiPJg such cotl/racls shaU in no case exceed SS 1/S cents per airplane-mile for transporting a 
mail load Ml excudi11g three hundred pounds. Payment for tra1fsportation shall be at IM base rate 
fixed in the contract for the firs/three hll1fdred pounds of mail or.Jraction thereof plus o11e-te1Jlh of such 
base rate for each additional one h~tndred porrnds of mail or fractwn thereof, computed at the end of each 
calendar month on the basis of tire a11erage mail load carried per mile Offer the ro11/e d11ring StUh month, 
e:r:cept that in 110 case shall payment exceed 40 cents per airplane-mile. 

(b) No contract or interest therein shall be sold, assigned, or transferred by the person to 
";hom such contract is awarded, to any other person without th!! _approval of the Postmaster 
General; and upon any such transfer without such approval, the ongmal c9ntract, as well as such 
transfer, shall at the option of the Postmaster General become null and votd. 

(c) If, in the opinion of the Postmaster General, the Pllblic imerest req11ires it, he may grant ex­
tensions of any route: Prooided, That the aggregate mileage of all s11ch e:r:tensio11s otJ any route i11 
effect at one time shall not exceed two h11ndred and fifty miles, and that the rate of pay for such e:r:lell­
sions shall not be in excess of the rate per mile fixed for the senJice I hilS extended. 

(d) Tire Postmaster General may designate certain rollles as Primary or as seco11dary routes. 
II e shall designate as primary ro11tes at least three transco11tinental routes with sztch termini as he 
may deem advisable, and, in additio11 thereto, Sllch other ro11tes as he may consider in the P1tb/ic inter­
est, but 110 route less than seven hu11dred and fifty miles in length shall be designated as a primary ro11te: 
Pr011ided, That the Present routes from Seattle to San Diego and from Newark (or New York, as the case 
may be) to ]fiami, Florida, may be held and regarded as other than primary ro11tes: Provided further, 
That the Sou/hen• Transcontinental Ro11te from Boston via New York (or Newark, as tire case may 
be) a11d Washington to Los A11geles, shall be designated as a primary route. The character of the 



so6 AERONAUTICAL DIRECTORY 

designation of such routes shall be published in the advertisements for bids, which bids may be 
asked for in whole or in part of such routes. 

{e) If on any route only one bid is received, or if the bids received appear to the Postmaster 
General to be c;o;cessive, he shall either reject them or submit the same to the Interstate Commerce 
Commission for its direction in the premises before awarding the contract. 

(f) The Poslmasltr Gou:ral shall 710t award C011Iracts for air-mail rouJes or extend such rou/es 
i11 excess of all aggregate of tltirty-two tlro11sa•rd miles, a11d shall 11ot pay for air-mail tra71sporlatio71 
011 s11ch routes 011d exte71sions in excess of an amwal aggregate of forty-fi~e million airpla71e-miles. 
S11bject to the forcgoi11g, t/:e Postmaster Gmcral shall prescribe the 1Jlunbtr a71d freqruncy of schedules, 
i11termediate regular stoPs, a71d time of departure of all planes carryi71g air mail, with drJe regard for 
tire volume of mail carried over each route a71d for comucti11g schedulu, and Ire may, tmder such ugu­
lations as he may prescribe, autlrori::e ll7rd, 71olwillrsla71di71g a71y olhtr Provisio11s of this Act, com­
pensate for a special schedule or 011 extra or emerge~rcy trip in addition to a71y regular schedule ~" 
air-mail routes or portions thereof at the same mileage rate paid for regular schedules 071 the co711T<rct 
route or routes, or at a lesser rate if agreed to by tire corrtractor am/the l'ostmastcr Gerreral, and he may 
utilize thtrefor OilY scheduled passenger or express jliglrt of tire contractor bet:aen the terminal poi711S 
or over a portion of any route whe71ever tire 11eeds of I he service may so require: l'ror:ided, Thai the Post­
master Ge71eral may, upon application by an air-mail C0711ractor, Ollllrori::e said cmr/ractor for I: is o-..r•11 
co71fle71iwce to tra~rsport air mail on a71y 7I07wrai1 schedule or pla71e, -:l'ith the understa71di71g thai the 
weights of mail so tra71sported will.be credited to regular mail sclredules a11d 710 mileage cnmpc71satio71 
:vill be claimed therefor a71d the mrles flow" i71 such cases will 7101 be comp11tcd in tl:c a7171ua1 aggre­
gate of flown mileage, authori::ed tmdtr this sectio71. 

(g) Authority is hereby conferred upon the Postmaster General to provide and pay for the 
carriage of mail by air in conformity with the terms of any contract let by him prior to the passage 
of this Act, or which may be let pursuant to a call for competitive bids therefor issued prior to the 
passage of this Act, and to c;o;tend any such contract for an additional period or periods not c;o;. 
ceeding nine months in the aggregate at a rate of compensation not exceeding that established 
by this Act nor that provided for in the original contract: Provided, That no such contract may 
be so extended unless the contractor shall agree in writing to comply with all the provisions of thts 
Act during the extended period of the contract. 

SECTION 4. The Postmaster General shall cause advertisements of air-mail routes to be con­
spicuously posted at each such post office that is a terminus of the route named in such advertise­
ment, for at least twenty days, aryd a notice thereof shall be published at least once a week for 
two consecutive weeks in some datly newspaper of general circulation published in the cities that 
arc the termini for the route before the time of the opening of bids. 

SECTION 5. After the bids arc opened, the Postmaster General may grant to a successful bid­
der a period of not more than thirty days from the date of award of the contract to take the steps 
necessary to qualify for mail services under the terms of this Act: Provided, That, at the time of 
the award, the successful bidder c;o;ccutes an adequate bond with sufficient surety guaranteeing 
and assuring that, within such period, said bidder will fully qualify under the Act. faithfullY. to 
execute and to carry out the terms of the contract: Provided further, That, if there is a fatlure 
so to qualify, the amount designated in the bond will be forfeited and paid to the United States 
of America. 

SECTION 6. (a) Tire Interstate G_ommerce Commission is hereby empo:vered a71d directed, after 
notice and heariug, to fix mzd determme by order, as soo11 as practicable a71d from time to tim~. the 
fair and reasmwble rates of comPwsatimt within the limilalimzs of /Iris 1tct for the transportation of 
air mail by airplane and tire service comzecled 1/rerewil/r over each air-mail route, a1ld our each sectim• 
thereof covered by a separate contract, Prescribillg tire mel/rod or methods by weight or space, or both, 
or otherwise, for ascertaiui11g such rates of compensation, aud to publish the same, wlrich shall co111inra 
in force uutil c!ra11ged by ~he said C'.'m.mission. afte; due_ 71otic.e an_d heari11g, and so mrlCh of Sltbsec­
tion (g) of sec/ron S of tlus Act as >< "' co11jlrct wrt!t tlus sec/1011 as htreby repealed. 

(b) The briers/ale Commerce Commission is hereby directed at least once in each calendar year 
from the date of the award of any contract to exami71e lire books, accounts, co111racts, and e71tire business 
records of the holder of each air-mail contract, and to revie-& the rates of compensatimz being paid to 
such holder in order to be asmred that 110 mzreasmwble Profit is being dtrived or accruing thtrefrom, 
a71d in order to fix just rates. In determining what may co11stitute an :mreaso7lable Profit the said 
Commission shall take into considtralio71 the income derived from the operatimr of airplanes over the 
routes affected, and ill addi~imt to the rf!quiremwt_s of. seclio11 S (f) of t~is Act, shall take into consi~­
eratioll all forms of expe71dtlures of sard compames w order to ascerlaw whether or not the expe71dr­
tures have been upon a fair a11d reas01zable basis 01l tire part of said company and whether or not the 
said company has paid more than a fair and reasonable markel value for the purchase or rmt of p/a1les, 
engines, or any other types or kind, or class, or goods, or services, including sPare parts of all kinds, 
and whether or not the air-mail contracting compa11y has Purchased or rented any kind of goods, com­
modities, or services from any individuals who own stock in or are comzected with the said co11tracting 
companies or has purchased such goods and services from any company or corporatio71S in which any 
of the individuals employed by or owning sloe!< in tire air-mail contracting company have any inltrest 
or from which such purchase or rents any of the emPloyees or stockholders of air-mail co711racli71g com­
panies would be directly or indirectly benefitted. Within thirty days after a decision has been reached 
upon such review by the I nltrslate Commerce Commission louchi71g such Profit a full report lhtreof 
shall be made to the Postmaster Gmeral, to tire Secretary of tire United States Senate, and to the Clerk 
of the House of Represmtatives. 

(c) Any contract (1) let, extended, or assigned Pursumzt to the provisions of this Act, and in full 
force and effect on March 1, 1985, or (2) which may be let subsequent to such date Pursuant to the pro­
visions of this Act a71d shall have been satisfactorily Performed by the contractor during its full initial 
Period, shall, from and after such date, or from and after the termi1tation of its initial Ptriod, as the 
case may be, be continued in effect for an indefinite period, and comPensation therefor, on a11d after 
March 1, 1985, during sttch period of indefinite co111inua71ce, shall be paid at the rql~ fixed by order 
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oj th~ Comrr:ission tmdrr this Ad, sxbitcl lo .null additioJUJl COJ&ditio11S orsd tams as llu Commission 
may ttrncrtbe, upon ruomrnnulolion of the Poslrruutl:>' Ge11erol, tMidl shall be C011Sislnsl -.rilh lhe 
requirerr:enls and limitalioxs coJIIoi'lltd tn sedicna I of litis Ad; b.U any COJIIToa so eolllin!Ud in effect 
may be larniJUlkd by the Commission utxm sixly d4ys' woti", vsxm siKh hearing and JIOiice thereof 
~o inlrrtsted parties as lhe Commission may ddermine to be reosoJUJbk; orsd may also be taminoled, 
"' whole or •n pari, by muluol ogreemem o/llu Postmasler Gnurol orsd the COJIITodOT, or for cause 
by tht ~onlroetor upors si:d:J. <!ays' wotic!. On the termination of any air-mail contract, in accord­
a !lee Wtlh any of the provt.'lton.s of this Act, the Postmaster General may let a new contract for 
mr-mail scr.,ce O\"cr the route affected, as authorized in this Act. 

(d) All provisions of section 5 of the Act of July 28. 1916 (39 Stat. 4l::l; U.S.C., title 39, sees. 
fi23 to 568, mclusive), relating to the &dministrath•e methods and procedure for the adjustment 
of rates for carriage of mail by railroads shall be applicable to t.he ll5Certainment of rates for the 
transportation of air mo.il by ai!'J?Ianc under this Act so far as consistent with the provisions of 
this Act. For the purposes of thiS section the said Commission shall also have the same powers 
as the Postmaster General is authorized to exercise under section 10 of this Act with respect to 
the keeping, examination, and auditing of books, records, and accounts of air-mo.il contractors, 
nnd it is authorized to emplof special ~t.s or examiners to conduct such examination or audit, 
who shall have power to administer oaths, examine witnesses. and receive evidence. 

(c) In fixing and detcnnining the fair and reasonable rates of compensation for air-mo.il tmns­
~:t:atton, th.e Commission shall give consideration to the amount of air mo.it so carried, the fa­
ctl.tttes supplied by the carrier, and it.s re'-enue and profit.s from all sources, and from a consider­
nt•on of these and other material elements. shall fi.'t nnd establish rates for each route which, in 
connection with the rates fixed by it for nll other routes, shall be designed to keep the ~ate 
cost of the transportation of air mo.il on and niter July 1, 1938. within the limits of t.he anticipated 
postal revenue therefrom. 

In orri~irtg ol such delermi11ation lhe Commifsion slulll disrecard losses resadliNg, in llu opinion 
o/the Commission, from th• unttrofitoble mainleno"" of JIOIImail .sehtduw, irl cases where the Com­
mission ma>' find lhal the gross receipts from .stiCA schedllles fail to med the cddilioJUJl operoling ex­
pense ouosaoned thereby. In fixing and detnmining su&h roles, if it shall be coiiUnded or alleged by the 
holder of or& air-mail conlrocl that the role of compexsolilln i11 /af"ce /or lhe sennce ilftlol.W is insufficient, 
the burden of establishing such itull.ffieiency arsd tht c:dnsl thereof sllaU be assumed by him. Irs no 
case shaU the roles fixed arsd determined by the said Cornmisriors hneur&der exceed the limits prescribed 
in section :1 (a) of this ,1d. 

The Commission •"s hereby authoriud and directed, after ho11ir111 mode o /Wu and complde exami­
nolion and audit of the books, ar&d after llat~irlg exomi'lltd and carefully scrulir&i:ed all expenditures 
orsd purporttd expenditures, of the holdas of the coJIITods hereinafter reft!1Ted lo, for ,oods, lands, com­
modities, and sen!ices, ir1 order to determine whether or wot sruh expenditures were fair orsd just, and 
were not improper, excessire, or collllsitre, in lhe cases of the eight air-mail eo11trods u:hicla ore oll<noed, 
by a previous report of the Commission, the role of SS 1/fl cents per milt, under the PrOtrisions of the 
Act of June 111, 19.'1,, on ro1des Numbered 7, 111, JS, 14, 19, 95, $7, and SS, and the Commission shall 
make a report lo lite Cottgress, not later than Janllllry 15, J9S6, whether or not, irs its judgmnsl, a fair 
orsd reasonable roll of compert.solion on each of said ei[l,ht contrads, under lhe other PrOtrisions and 
corsditiort.s of said A.d, as herein amended, is in excess of SS J/3 ceJIIs per mile; together with full facts 
and reasort.s in detail u•hy it recommends /or or agai11St any dairn for increase. 

(/) Each holda of on air-mail conlroa shall file wiiA 1/u IJIIerstate Commerce Commission, in 
such form as the Commissiors shall require, on July Jst arsd January tst of each year, a full statement 
of aU free trart.sportation hereafter furnished during the preceding semiannual period 1o any persons, 
indudirsg in each case the regular tariff value thereof, the name and address of the donee, and o state­
ment of the reason/or furnishirtg such free transportolion. 

SECTION 7, (a) After December 31, 193-l, it shall be unlawful for any person holding an air­
mail contract to buy, acquire, hold, own, or control, direcUy or indirectly, any shares of stock or 
~ther interest in any other partnership, association, or corporation engaged dire~tly or indirectly 
m any phase of the aviation industrv whether so engaged through air transportatton of passengers, 
express, or mail, through the holding of an air-mail contract, or through the manufacture or sale 
of airplanes, airplane parts, or other materi~~ c;>r ac~ries general~y used in air_ transpot:tation, 
and regardless of whether such buying, acqutstttOn, boldmg, ownershtp, or controlts done direcUy, 
or is accomplished indirectly, through an ~nt, subsidiary, associate, affiliate, or by any other 
device whatsoever: Provided That the prohtbitions herein contained shall not extend to interests 
in landing fields, hangars, 0 ; other ground facilities necessarily incidental to the performance of 
the transportation sen,ice of such air-mail contractor, nor to sh.ares of stock in corporations whose 
prir-!=ipal business is the maintenance or operation of such landmg fields, hangars, or other ground 
faciltttes. 

(b) After December 31 1934, it shall be unlawful (1) for any partncrshiJ?. association, or cor­
poration, the principal busi'ness of which, in l?urpose or in fact, is the holding of stock in other 
!=orporations, or (2) for any partnership, ass~tati<?n, or cort?oration en~ged qi.rectly or indirec.t!y 
many phase of the aviation mdustry, as speetfied m subsection (a) of thts sect10n, to buy, acqmre, 
hold, own, or control, directly or indin:ctly, either as specified, in such.supsection (a) or f?therw~se, 
any shares of stock or other interests m any other partnership, assoctat10n, or corporatton whtch 
holds an air-mail contract. 

(c) No person shall be .qualified to. enter upon the p_erforma~ce of an air-mail contract, or 
thereafter to bold an air-mat! contract, tf at or after the tune SpeCified for the conunencement of 
mail transportation under such contract, such person is (or, if a partnership, association, or cor­
poration, has and retains a member, officer, or director that is) a member, officer, director, or 
stockholder in any other partnership, association, or corporation, whose principal business, in 
purpose or in fact, is the holdin~ of stock in other corporations, or which is engaged in any phase 
of the aviation industry, as spectfied in subsection (a) of this section. 
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(d) No prrson shall be qualified to e11lt:r 11pon the performance of, or tl:ereaftcr to hoM a~: air­
mail contract (1) if, at or after the time specified for the commenceme11t of mail tra11sportatio11 """" 
s11ch co~tlraet, Sitch person is (or, if a partnership, association, or corporatio11, has a membl'r, offiur. 
or director, or an employee performillg ge11eral ma11agerial duties, that is) a11 indirid11al :~·ho hoi< 
theretofore e11tered into any r~nlawf11l combinatio11 to prere11t the making of any bids for .:a"yi11g tl1r 
mails: Pruvided, That whenercr re!JI_tired by the Postmaster General or /11terstate Commerce Commis­
sion the bidder shall submit an affidavit t:."UCitlt:d by the bidda. or by s11ch of its officers, directors. nr 
general managerial employees as the Past11wstt:r General or Interstate Commerce Commission moJ)" 
designate, swom to before an ojJica a1t1hori::cd and empcru;ered to administer oatl:s. slating in .<rul: 
affidavit/hat the affiatll has 1101 entered 11or proposed to e11ter into any combination to prerent the mak­
ing of any bid for carrying the mails, 110r made any agrumeltl, or git'etl or performed, or promiud to 
give or perform, any consideration whatever to ind11ce any other person to bid or not to bid for an)" mail 
co11lraet, or (S) if it pays any officer, director, or reg11lar employu compensatioll in a11y form. u·hdhu 
as salary, bonus, commission, or otherwise, at a rate exctedi11g &17,600 pa year for f11lltime: l'rori.lrd 
further, Thai it shall be 11nlaw/1tl {:or any officer or reg1llar employu to dratt• a salary of more /Ita 11 
817,600 per -:~ear from a11y air-mai co11tractor, or a salary from a11y other comptmy if such salary from 
atJ':I compall';l makes his total compensation more than 117,600 per -:~ear. 

SECTION 8. Any company alleging to hold a claim against the Go,•emment on account of an~· 
air-mail contract that may have heretofore been annulled may prosecute such claim as it rna}· 
have against the United States for the cancellation of such contract in the Court of Claims of the 
United States, provided that such suit be brought within one year from the date of the passage 
of this Act; and any person not ineligible under the terms of this Act who <Jualifics under the other 
requirements of this Act, shall be eligible to contract for carrying air mail, notwithstanding the 
provisions of section 3050 of the Revised Statutes (Act of June 8, 1872). 

SECTION !J. Each person desiring to bid on an air-mail contract shall be required to furnish 
in its bid a list of all the stockholders holding more than r. per centum of its entire capital stock. 
and of its directors, and a statement covering the financial set-up, including a list of asset.~ and 
liabilities; and in the case of a corporation, the original amount paid to such corporation for its 
stock, and whether paid in cash, and if not paid in cash, a statement for what such stock was 
issued. Such information and the financial responsibility of such bidder, as well as the bond of­
fered, may be taken into consideration by the Postmaster General in determining the qualifica­
tions of the bidder. 

SECTION 10. All persons holding air-mail contracts shall be required to keep their books, records, 
and accounts ztnder szteh regulations as ma';l be promrllgated by the Postmaster Ge11eral, a11d he is 
hereb-:~ authorized, if at:d when he deems it advisable to do so, to examitte a11d audit the books, records. 
and accounts of suclt contractors, and to require Sltt:h contractors to submit f111l fi11a11cial reports i11 
such form attd under such reg1tlations as he ma-:~ Prescribe. 

Whenever an audit of the books, records, or accout~ts of a11y air-mail t:Otllractor is made by tire 
a11dilors of the Interstate Commerce Commissio11, a full arrd complete report/hereof shall be made to 
the Post OjJice Departme11t withitJ thirt-:~ da-:~s, arrd that report shall co11laitJ all insta11ces in which the 
contractor has failed to compl-:~ with any of the Provisiot:s of the u11iform system of aecou111s prescribed 
b-:1 the Post Office Department; and the Postmaster General shall, upon request, have at all limes ac­
cess to the records and reports of the Commissiot: cotrcer1ring air mail and air-mail coltlracts. Thae 
is authorized to be used from the appropriations for Co11tract Air Mail Service for the fiscal -:~ear eud­
ing Jutte 80, 1986, a sum 1rot in excess of 8.96,000 for the purpose of auditing lire books a11d records 
of air-mail cotttractors by the Post Office Departmeut. 

SECTION 11. Before the establishment and maintenance of an air-mail route the Postmaster 
General shall notify the Secretary of Commerce, who thereupon shall certify to the Postmaster 
General the character of equipment to be employed and mamtained on each air-mail route. In 
making this determination the Secretary of Commerce, in his specifications furnished to the Post­
master General, shall determine only the speed, load capacity, and safety features and safety 
devices on airvlanes to be used on the route, which said specifications shall be included in the 
advertisement for bids. 

SECTION 12. The Secretary of Commerce is authorized and directed to prescribe the maximum 
flying hours of pilots on air-mail lines, and safe operation methods on such lines, and is further 
authorized to apJ?rove agreements between air-mail operating companies and their pilots and 
mechanics for retirement benefits to such pilots and mechanics. The Secretary of Commerce is 
authorized to prescribe all necessary regulations to carry out the provisions of this section and 
section 11 of this Act. 

SECTION 13. It shall be a condition upon the holding of any air-mail contract that the rate of 
compensation and the working conditions and relations for all pilots attd other employees of the holder 
of sztch contract shall conform to decisions heretofore or hereafter made by the National Labor Board, 
or its successor in authorit-:~, 1:otwithstanding at:';l limitation as to the period of its effectivet:ess in­
cluded in an-:~ such decision heretofore rendered. This section shall 1rot be construed as restricting the 
right of an-:~ such employees b-:~ collective bargai1:ing to obtain higher rates of compensation or more 
favorable working conditio11s and relations. 

SECTION 14. The Federal Radio Commission shall give equal facilities in the allocation of 
radio frequencies in the aeronautical band to those airplanes carrying mail and/or passengers 
during the time the contract is in effect. 

SECTION 15. After June 80, 1986, 110 person holding a contract or contracts for carr-:~ing air 
mail on a /lrimar-:~ route shall be awarded or hold an-:~ contract for carryi1:g air mail on an-:~ other 
Primar-:~ route, nor on more than three additional routes other than Primar-:~ routes. In case one per­
son holds several contracts covering different sectio11s of one air-mail route as designated b';l the Post­
master General, such sweral contracts shall be counted as one contract for the purpose of the PreceditJg 
sentence. It shall be unlawful for air-mail contractors, competing in parallel routes, to merge or to 
enter into any agreement, express or implied, which ma-:~ resrtlt it: commo1t control or ownership. 
After June 80, 1986, no air-mail contractor shall be allowed to maintain passenger or express service 
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off llu lint' of his air-moil route U'lliclt in a ICy v.ay co"'pelu trills PtJSUIC/ItT or express st:nice araifuble 
upon arwlllcr air-mail roule, excepttS.Dl off-li~<e armpcfilire stnice U'lliclt lltJS bee~~ revd4rly mciflloirsed 
on and pricw to July I, 1935, and Slid .uGSOIC4l scked.UU os lfJQy l~tn• bem rcgMlarly mairsJDirsed dur­
int the yc<Jr prior to July I, 1935, may be antliruud if restricted to the 1nu•cba of sclledules and to the 
slops sclledulcd and in t'ffccl diU'i~<g sucll period cw setJSOIC. 

l/pon applicotio" of tile Poslm4Ster Gnural or of OJCY illlerukd air-moil amtroclor, sctlinr fortll 
thai lise cennallraJU/IOrl business or cQTJJiJtfS u/JOf& alt air moil I'OIIk au being tuherscly affected by 
any allcced unfair practice of CJnolltcr oir-orwil eolllr<Jdor, or by CJny competitive oir-b'a..sPcwt s~ce 
s .. pplicd by on air-mail contrCJctor olltcr 1/JoM lllol supplUd by llim on tile line of his presaibed oir­
mcJil route, cw by any unice inouprDled by IIi• afln Jflly I, 1935, tllro•tll tlce sclteduli11g of com­
Ptlitirc 110nmoil Jfitllts orcr on air-moil rollle, lite llllnstDle Commace C01t1missio11 sllall, after rivi11g 
reasonable twlice 1o tile air-moil COIIlraclor armploiud of, i~~qUire [11lly into tile Sllbied moller of lise 
alletDlio..s aiCd if tlce Commissio11 sltoll ~nd Slid pradlcc or competition or ally pori tller«J/ to be 
""fair, or that sucll compelilire strTicc ;,. ..W. or ill pan is twl ret1S0114bly req11ired ;,. lise inleresl 
of public conu11ie1Cce o11d necessity, and if tlce Comfllisrion sllaU futlter find thai in eilller cose the 
receipts or expeJUes of an air-moil c011trador are so oleckd tlureby tJS 1o tnul 1o i~~ercase tile am of 
cJir-moi1 lro..sporwion, tile,. it sltoll order sues. proctice or COJMpt:liliH serrice. or bolh, as tile C4Se may 
be, discontinued or restricted i11 accorda~tce uritll suck fiiCdiqs, and lite rcspawdenl air-mail colllractor 
named in tile order shall comply t/Jamlls U'illsi11 a reosonoble time Ia be fixed in suc1t order. If lise 
Commissiolt shall fiiCd after like applicoticna, twlice and lleariq ti!Dl tile public co~iCllce and ne­
cessity rell!'ires odditiollal strTiu or sckedules and suck scnoice or sclcedules do twl le..d lo iJlCrease 
the cost of air-rrrail trartsPcwfDliolt, it fllay /ltnllit lite iJUiitulion and mail&lenaJKe of sxck schedules 
aiCd prcsCTibe the freq•wtcy tllcrcof. Tile COIIt/ICJLMtiorc. of ally air-mail COIItr<Jdor shall be urillsheld 
durinc any period t1IDl it colttinues 1o ~>iolale ally order of lite Commission or any j>rortisiura of llsis Act. 

SECTIOS 16. The Postmaster General may provide service to Canada within one hundred and 
fifty miles of the international boundary line, O\'er domestic routes which are now or may hereafter 
be established and may authorize the canying of either fo~ or domestic mail, or both, to and 
from any points on such routes and make payment. for serv1ces over such routes out of the ap­
propriatiOn for the domestic Air Mail Service: Provided, That this section shall not be construed 
as repealing the authority given by the Act of March 2. 1929. (U.S.C .. Supp. Vll, title 39, sec. 
465a). 

SECTIOS 17. The Postmaster General rna}' cause any contract to be canceled for willful dis­
~ of or wt11£ul failure by the contractor to comply with the tennl! of its contract or the J?TO­
VISIOns of law herem contained and for any conspiracy or acts de51g11ed to defraud the Uruted 
States with respect to such contracts. This provision is cumulative to other remedies now provided 
tw law. 

SECTIOS 18. Whoe\·er shall enter into any combination, understanding, agreement, or arrange­
ment to pre\·ent the making of any bid for any contract under this '~ct, to indu~ any other person 
not to b1d for any such contract. or to deprive the United States Government many way of the 
benefit of full and free competition in the awarding of any such contract, shall, upon conviction 
thereof be fined not more than $10,000 or imprisoned for not more than five years, or both. 

SECTI_QS 19. If any person shall williully or knowingly viol!lte any provision of this Act his 
contract, 1f one shall have been awarded to him shall be forfCJted, and such person shnll upon 
conviction be punished by a fine of not more th~n $10,000 or be imprisoned for not more than 
five years. 

. SECTION 20. The President is hereby authorized to appoint a Commission composed of five 
members to be appointed by him, not more than three members to be appointed from any one 
political party, for the purpose of making an immediate study and survey, and to report to Congress 
not later than February 1, 1935. its reconunendations of a broad policy covering all phases of 
~viation an.d the relatioJ1 of the United States thereto. 1\Iembers appointed ~ho are not already 
m the _serv1ce of the Umted States shl}ll receive compensation of not exceeding the rate of com­
pensation of n Senator or Representative in Congress. 
. SECTION :!1. Such Commission shall organize by electing one of its members as chairman, and 
tt shall appoint a secretary whose salary shall not exceed the rate of $5,000 per annwn. Said Com­
mission shall ha\·e the power to pay actual expenses of members of the Commission in the per­
formance of their duties, to employ counsel, experts, and clerks, to subpena witnesses, to require 
the production by witnesses of papers and documents pertaining to such matters as are wtthin 
the JUrisdiction of the Commission, to administer oaths, and to take testimony, and for such pur­
pose there is hereby authorized to be appropriated the sum of $75,000. 

Approved August 14, 1935. 
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·DIVISION I· 

AIRCRAFT AND ENGINE MANUFACTURERS 

AIRPLANE 

MANUFACTURERS 

THE BEECH AIRCRAFT 
COMPANY 

~anufacturers of 
Commercial and Custom Built 

Airplanes 
Office, Factory and Landing Field 

Wichita, Kansas 
vValter H. Beech President 

BOEING AIRCRAFT 
COMPANY 

Seattle, Washington 
Military and Commercial Aircraft 
C. L. Egtvedt, president; J.P. Mur­
ray, G. W. Carr, Erik H. Nelson 
and C. N. ~onteith, vice-presidents; 

H. E. Bowman, Sec-treas. 

BREWSTER AERONAUTICAL 
CORPORATION 

Long Island City, New York 
Designers and manufacturers of 
airplanes and airplane and airship 

parts 
President-James W ark 
Vice-Pres.-R. M. Singer 
Vice-Pres.-R. D. Work, Jr. 
Sec. & Treas.-John R. Hunt 

CONSOLIDATED AIRCRAFT 
CORPORATION 

San Diego, California 
~ilitary and Commercial Aircraft 
Training - Observation - Pursuit 
Attack-Seaplanes-Flying Boats 

Subsidiaries: 
Fleet Aircraft of Canada, Ltd. 
Fort Erie, Ontario, Canada 

CURTISS AEROPLANE & 
MOTOR CO., Buffalo, New York 

(A Division of Curtiss-V/right 
Corporation) 

Manufacturers of aircraft for tht.> 
U. S. Army and U. S. Navy 

B. S. Wright, Vice President and 
Gen. ~gr.; ]. A. B. Smith, Vice 
Pres.; T. P. Wright, Vice Pres.; 
Geo. S. Lapp, Treas.; E. S. Cramer, 

Sec. 
Cable Address: "Aeroexco" 

CURTISS-WRIGHT AIRPLANE 
COMPANY 

Robertson, Missouri 
(A Division of Curtiss-vVright 

Corporation) 
Manufacturers of sport planes, 
commercial transports and military 
aircraft. G. ]. Brandewiede, Vice 
President and Gen. Mgr. George 
M. Ebert, Treas.; E. S. Cramer, 

Sec. 
Cable address: "Aeroexco'' 

FAIRCHILD AIRCRAFT 
CORPORATION 

(Subsidiary of Fairchild Aviation 
Corporation) 

Manufacturers of 
Fairchild "22" 
Fairchild "24" 
Fairchild "45" 

High Speed Amphibian Transpo:t 
Commercial and Military Cargo 

Transports 
S. M. Fairchild, President 

GLENN L. MARTIN COMPANY 
Manufacturers of 

Bombardment Airplanes 
and 

Ocean Transport Flying Boats 
Baltimore, Maryland 

Glenn L. Martin, President 

510 
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SIKORSKY AIRCRAFT 
Division of United Aircraft 
Manufacturing Corporation 

Bridgeport, Connecticut 
Designers and manufacturers of 
multi-motored transport amphi­
bians and flying boats for private, 
c~mmtercial and government ser­
VIce. 

E. E. \Vilson. General Mgr. 
I. I. Sikorsky, Engineering Mgr. 
E. H. Glacttli, Asst. Secy. and 

Asst. Treas. 

STINSON AIRCRAFT CORP. 
1fanufacturers of 

Commercial & Military Airplanes 
and 

Contractors to United States 
and Foreign Gov'ts. 

MAIN OFFICE AND FACTORY 
STINSON FIELD 

WAYNE, MICHIGAN 
(near Detroit) 

CHANCE VOUGHT AIRCRAFT 
Division of United Aircraft 
Manufacturing Corporation 
East Hartford, Connecticut 

Designers and :t-..Janufacturers of 
Military and Commercial Airplanes 
and Seaplanes. Contractors to gov­
ernments of United States and 

Foreign Countries. 
E. E. vVilson, General Manager 

THE WACO AIRCRAFT 
COMPANY 

Manufacturers of WACO private 
light commercial and military land­
planes and seaplanes. Aircraft 

designers and constructors. 
Clayton J, Brukner, President 
Lee N. Brutus, Vice President 

and Treasurer 
L. E. St. John, Secretary 
B:ugh R. Perry, Sales Manager 

AUTOGIRO 

MANUFACTURERS 

AUTOGIRO COMPANY OF 
AMERICA 

American Holders of Exclusive 
Rights for Autogiro l\1anufacture 

under License 
Commercial and Military Autogiro 

Types Developed 
Headquarters Willow Grove, 

Pennsylvania 

ENGINE 

MANuFACTURERS 

ALLISON ENGINEERING 
COMPANY 
Division of 

General Motors Corporation 
Indianapolis, Ind. 

Aircraft Power Plant Engineering 
and Construction 

Allison Steel Back Bearings 

AVIATION MANUFACTURING 
CORPORATION 

LYCOMING DIVISION 
Williamsport, Pa. 
Manufacturers of 

Lycoming R-680 Series Engines 
and 

Lycoming-Smith Controllable 
Propellers 

KINNER AIRPLANE & MOTOR 
CORP., LTD. 

Glendale, Calif. 
lVIanufacturers of Aircraft Engines 
K-5 100 h.p. C-5 210 h.p. 
B-5 125 h.p. C-7 300 h.p. 
R-5 160 h.p. ASC-7 370 h.p. 

BSC-7 440 h.p. 
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PRATT & WHITNEY 
AIRCRAFT 

Division of United Aircraft 
Manufacturing Corporation 
East Hartford, Connecticut 

Manufacturers of 
"\iVasp Junior," "Wasp," ''Hornet," 
"Twin Wasp Junior" and "Twin 

\Vasp" Aeronautical Engines 
General Manager: C. \V. Deeds 

Asst. General Manager: J. C. \IVard 
Engineering Manager: L. S. Hobbs 

Cable Address: Aircraft 

WRIGHT AERONAUTICAL 
CORPORATION 

Paterson, New Jersey 
( :\ Division of Curtiss- \Vright 

Corporation) 
~lanufactun·rs of \\'right "Cy­
clone,'' \\'right "\Vhirlwind," and 

Curtiss "Conqueror" Engines. 
Guy \V. Vaughan. Pres.; 1\1. B. 
l.ordon, Vice l'res. and Gen. l\1 gr.: 
G~·orge Chapline, Vice Pres. Sales: 
Arthur ~utt. Vice Pres. Engrg.: 
J. ] . Donahue, Trcas.; E. S. Cra­

mer, Secy. 
Cable Address: "\Vrightaero" 

·DIVISION II· 
MANUFACTURERS OF ACCESSORIES, MATERIALS 

AND SUPPLIES 

AIRPLANE AccESSORIEs, 

MATERIALS, PARTS AND 

SuPPLIEs 

ALUMINUM COMPANY OF 
AMERICA 

Gulf Building, Pittsburgh, Penna. 
Alcoa Aluminum and its alloys in 
every commercial form-flat and 
corrugated sheet, castings, forg­
ings, tubing including streamline, 
bolts, screws, rivets, wire, rod, 
bar, fuel tanks, Lynite Pistons and 
Connecting Rods, Alcoa Albron 
Powder and Paste for aluminum 
paint. All forms of aluminum re­
quired for aircraft construction. 

BENDIX PRODUCTS COR­
PORATION 

South Bend, Indiana 
Division of 

Bendix Aviation Corporation 
Vincent Bendix, President 

AIRPLANE CARBURETOR 
DIVISION 

Bendix Stromberg Carburetors 
AIRPLANE WHEEL & BRAKE 

DIVISION 
Shock Struts, Wheels and Brakes 
Tail Wheel Knuckles, Pilot Seats 

E. K. BISHOP LUMBER CO. 
Aberdeen, Wash. 

Manufacturers of airplane sprucl'. 
'vVe have supplied stock for 15 

years to United States Government 
and to leading airplane factories in 
this aiHI in foreign countries. 

AEROL STRUTS 

Mfg. By 

THE CLEVELAND PNEU­
MATIC TOOL COMPANY 

Cleveland, Ohio 
Ask the Pilots who land on them. 

HARTSHORN TIE RODS 
Streamline and Square Section Tie 
Rods complete with terminals. 
Manufactured in Carbon Steel or 

18-8 Polished Stainless. 

STEWART HARTSHORN COMPANY 
250 Fifth Ave., New York City 
]. M. Layng, Secy. & Treasurer 
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MACWHVTE COMPANY 

Kenosha, Wisconsin 
:\Iirs. of Strt>amline and Internal 
Aircraft Tic Rods with Terminals. 
Available in cadmium plated carbon 
steel and poli!'hcd stainless steel: 
also mfrs. of aircraft cord. strand. 
grommet!=, slings. 

) t>s~el S. \Yhyte. V. P. & G. :\1. 

jOHN A. ROEBLING'S SONS 
COMPANY, Trenton, New Jersey 
Aircraft \Vire, Strand, Cord, 
Thimbles, Ferrules, Locking and 
Serving \Vire, \Velding \Vire, Con­
trol Cables. Ignition Cables, Elec-

trical \Vires and Cables. 
Horace E. Thorn 

Aeronautical Representative 
Catalog A-636 

ROMEC PUMP COMPANY 
::\Ianufacturers of 

Aircraft Fuel Pumps, Vacuum 
Pumps, Hand Pumps, Air Com­
pressors, Retractable Landing Gear 
Pumps. Relief and ByPass ValYes. 
Standard in all Branches of Gov-

ernment Service. 
Elyria, Ohio, U. S. A. 

ELECTRICAL 

EQUIPMENT 

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. 

THE LEECE-NEVILLE 
COMPANY 

5363 Hamilton Ave., Cleveland, 0. 
Electrical Starting and Lighting 

Systems 
Voltage Regulators for Airplanes 

B. ~1. Leece. President 
P. H. Neville. Vice-President 

Geo. S. Cole. Secy. and Gen. :Mgr. 

ENGINE pARTS, 

COMPONENTS AND 

AccESsORIES 

THE B. G. CORPORATION 
j 136 West 52nd St., New York City 

I ~..d ~ Mica Aviation 0 Shielded and 

I D •". Unshielded 
Spark Plugs 

I Richar~ Goldsmith. President 
George M. Paulson. Chief Engineer 

BREEZE CORPORATIONS, 
INC. 

24-46 South 6th St., .Newark, N. J. 
Breeze Radio Ignition Shielding, 
Aerofiex Fuel and Oil Lines, Tie 
Rods, Ignition Synchronizers, 
Tachometer Dri,·es. Flexible Fuel 
Pump Drh·es, Remote Control As­
semblies. Shielding Conduit and 
Fittings for light and power lines, 
Flexible ::\Ietallic Tubing, Stainless 
Steel Structures. 

Ceramic and Mica 
Dependable Ignition 

Toledo, Ohio 

-
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ECLIPSE AVIATION CORPO­
RATION 

East Orange, New Jersey 
Starters, Generators, Radio Power 
Equipment, Automatic Propeller 
Hubs, Miscellaneous Aircraft Ac-

cessories. 
Charles Marcus, President 

Raymond P. Lansing, Vice-Pres. 

NORMA-HOFFMANN BEAR­
INGS CORPORATION 

Stamford, Connecticut 
Precision Ball, 

Roller and Thrust Bearings 

PARK DROP FORGE 
COMPANY 

Cleveland, Ohio 
Crankshafts - Camshafts 

Rough or finished for 
Aviation-Tractor-Diesel- Truck 

and Industrial ~1otors 
Surface Hardening by 

TOCCO Process 

PARKER APPLIANCE 
COMPANY 

Manufacturers of 
Parker Tube Couplings, Valves, 
Cocks, Engine Primers, Tubing, 
Tube Cutters, Tube Benders, Flar­
ing Tools, Manifolds, Special Bent 

and Fabricated Tubes. 
Office and Factory at 

17325 Euclid Ave., Cleveland, Ohio 
A. L. Parker, Proprietor 

SCINTILLA MAGNETO CO., 
INC. 

Sidney, N. Y. 
(Subsidiary of Bendix Aviation 

Corporation) 
Manufacturers of 

Magnetos, Aircraft Battery Igni­
tion, Radio Shielding, Switches and 

Spark Plugs. 
Vincent Bendix, President, H. Han­
ni, V. P. and Gen'l. Mgr., T. Z. 
Fagan, V. P., W. ]. Spengler, 

Ch. Engr. 

Cleveland Detroit 

THOMPSON PRODUCTS, INC. 

).Hrs. of Aircraft Engine Vah·es, 
Pistons, Piston Pins and other 
hardened and ground alloy steel 
parts for aircraft sen·ice. 
F. C. Crawford ......... President 
L. 1\f. Clegg ............... .. 

....... V. P. & Gen. Sales :\lgr. 

UNITED AIRCRAFT 
PRODUCTS, INC. 

Dayton, Ohio 
Mfrs. of AN Standard Aircraft 
Parts and Accessories, Oil Temper­
ature Regulators. Gun and Bomb 
Controls. Specialists in Aircraft 
Fuel System and Power Plant 

Equipment. 
Electrical Conduit Boxes and Fit­

tings. 

FLARES AND SIGNALS 

INTERNATIONAL FLARE­
SIGNAL CO. 

Tippecanoe City, Ohio 
Airplane Flares and Signals 

The only complete line of Ap­
proved Flares meeting all classifi­
cation requirements of the U. S. 
Department of Commerce. Con­
tractors to the United States and 
Foreign Governments. Send for 
free descriptive Catalog. 

INSTRUMENTS 

ELGIN NATIONAL WATCH 
COMPANY 

Elgin, Illinois, U. S. A. 
Chronometric Tachometers, Com­
passes, Clocks for Aircraft Equip­

ment, Watches for Air Men 
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PRECISION 
AIRCRAFT 
INSTRUMENTS 

A CompiGJ e Liu 

KOLLSMAN INSTRUMENT 
COMPANY 

1 Junius St. 1224 A irway D rin 
Brooklyn, N . Y. Glendale, Cal i.£. 

E ur p an ire t r 
M . a lde ra ra, 47 v . .B ri m nt , 

ha t u. 

S K F INDUSTRIES, INC. 
Front St. and Erie Ave., Ph.ila., Pa. 
Mfi- . of S K F ball and ro lle r b ea r­
ings, cy lindric a l b ea rings, th ru t 
bea rin gs, pillow bl o ks, teel ball 

and tran smiss ion a pplian e . 
\ •\. L. Batt, Pre id ent, R. F . Run g e. 
Vice-Pr~ s id ent, T. \ t ·. D inl ck r , 

S ecy. & Treas. 

PHOTOGRAPHiC 

S PLIES 

PROPELLERS AND 

PROPELLER pARTS 

HAMILTON STANDARD 
PROPELLERS 

1v1 1 n f ni ted Ai rcra ft 
Nlanu fa turin"' Corporati n 

East Hartford, Conn. 
ju- table and Co nt rollable Pitch 

irplan Pr peller 
R ayc raft \ <Va l h S. _-\. Ste \\ ar t 

en. Mgr. st. Gen . Mgr . 

RADIO 
EQU1PMENT 

AIRCRAFT RADIO COR­
PORATION 

De ig ners and Manufacturers of 
Radi Equ ipm ent fo r i1·c raft 
C ntractors t o U nited States 

Government. 
Boonton, New Jersey 

R adi o Equipm ent and 
Sy t em for all irpo rt a nd ir­
craft Req uirem ents . Contractors t o 

United States Gove rnment. 
Avia tion Radio Section 

RCA MANUFACTURING CO., 
INC. 

Camden, New Jersey 
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'Wesiern E/ecrric 
"Standardized" 

Aviation Radio for 
Private Flyers-Airports 

Transport Companies 

WESTERN ELECTRIC 
COMPANY 

Aviation Communication- Com­
mercial Department 

195 Broadway New York, N.Y. 

TIREs 

THE B. F. GOODRICH 
COMPANY 

Akron, Ohio. Makers of 
GOODRICH AIRPLANE SIL­

VERTOWNS 
for sport and transport planes. 

Over 40 rubber products for 
airplanes including De-icers 

Abrasirm Shocs-:\latting-Hose­
Grommcts-Shock Absorber Cord 

Complete line of accessories 

·DIVISION III· 
REFINERS OF FUELS- LUBRICANTS 

Shell Petroleum Corporation 
St. Louis 

Shell Oil Compony Shell Eostern Petrol. Prods., Inc. 
San FranciKo New Yorlc 

SOCONY-VACUUM OIL 
COMPANY, INC. 

26 Broadway, New York, N. Y. 
Aero :\lobiloil Aero lVIobilgas 

Mobil grease 
Aircraft Instrument Oil 
Aircraft Compass Fluid 

STANDARD OIL COMPANY 
OF CALIFORNIA 

225 Bush St., San Francisco, Calif. 
Aviation Petroleum Products 

Stanavo Aviation Gasoline 
Stanavo Ethyl Aviation Gasolines 

Stanavo Aviation Oils 
Stanavo Rocker Arm Greases 

S. S. Chadderton, Manager 
Aviation Department 

PRODUCTS 

26 Broadway • New York City 

TEXACO 
AVIATION PRODUCTS 

GASOLINE- OIL- GREASE 

THE TEXAS COMPANY 

135 East 42nd St., New York, N.Y. 

Offices in Principal Cities 
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· DIVISION IV· 

EXPORTERS. FLYING SCHOOLS. PUBLISHERS 
AND MISCELLANEOUS 

DISTRIBUTORS 

AIR ASSOCIATES, INC. 
Manufacturers - Distributor:> 

Exporters 
Garden City, New York 

Cable Address: Airsoc ::\ew York 
Parts. Supplies, Equipment, I nstru­
ments. Radio. \Vheels. Tires, 

Fabric, Dope. 
All materials and accessorie,; for 
aircrait manufacture. operation and 
repair. Complete catalog on request. 

ENGINEERS 

UKW YORK PHJLA.DELPI:llA. CH:CADCI 

CONSULTANTS bz AERONAUTICS. 

Aircraft Desig,z, Air Trarzsportatiorz 

Reports, Investigations, Engineering 
l\1anagement 

EXPORTERS 

BARR SHIPPING CORPORA­
TION 

25 Beaver St., New York City 
Specializing in 

Boxing, Shipping. Insuring Export 
Planes, l\lotors. etc. 

Pioneers in Export Service to Air­
craft :Manufacturers 

CURTISS-WRIGHT EXPORT 
CORPORATION 

30 Rockefeller Plaza, 
New York, N. Y. 

(A Division of Curtiss-vVright 
Corporation) 

Sales distributors in foreign coun­
tries of airplanes. engines and all 
t\·pes of aeronautical equipment. 
j. S. A)lard. Pres.: \Vm. F. 9ould­
ing. Vtce Pres.: B. G. Letghton, 
Vice Pres.; R. P. Farnsworth, Vice 
Pres.; E. S. Cramer. Sec. and 

Treas. 
Cable Address: "A.eroexco'' 

UNITED AIRCRAFT EXPORTS 
CORPORATION 

A Division of United Aircraft Cor-
poration . 

East Hartford, Conn. 
Cable Address: "Unitedair" 

Export Representatives for: 
Chance Vought and Sikorsky Air­
planes, Pratt & W~1itney Aircraft 
Engines and Hamtlton Standard 

Metal Propellers. 
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FLYING ScHooLs PuBLISHERS 

PARKS AIR COLLEGE 
East Saint Louis, Illinois 

\Yell trained personnel is the con­
tribution of PARKS AIR COL­
LEGE to the air transport industry. 
Two year courses lead to Bachelor 
of Science degrees in specialized 
flight, engineering and maintenance 
training. Located at East Saint 
Louis, Ill. 

ROOSEVELT AVIATION 
SCHOOL INC. 

A Pioneer American Institution 
Finest Government approved in­
struction leading to all classes of 

licenses for 
Pilots and Aviation Mechanics. 

Offers the unequalled facilities and 
exclusive opportunities of location 
on Roosevelt Field, America's 
Leading Airport. 1\·Iail and railway 

station: Mineola, N. Y. 

Aviations's largest business paper 

{lucludill{l Ariation Euyiuuriug) 

.Aviation's onl!J class magazine 
TuE SPORTSMAN PILOT 

Frank A. TichPnor, Publi.,her 
$:l n yl'ar Paeh; or both for $5. 

515 Madison Ave., New York. N.Y. 

AVIATION Est. 1916 

Recognized throughout the world 
as the American authority on Air­
craft, Air Transport, Military 
Aviation. 

l\'Iember 
Audit Bureau of Circulation 
Associated Business Papers 

McGraw-Hill Publishing Co., Inc. 
330 West 42nd St., New York 



INDEX 

Abbot. Charles G .. 487 
Accessories, 296-313: directory of 

manufacturers, 512-515 
Accidents, 477-48o 
Adamson. Robert. 252 
Aerial service operations, 215-220 
Aero Supply Mig. Co .. Inc .. 296 
Aeronautical Board. 487 
Aeronautical Chamber of Commerce 

of America. 27-28. 225, 300. 482 
Aeronautical Corporation of America, 

251-252. 283 
Aeronautical industry. 15-27 
Aetna Casualty and Surety Co., 156 
Air Associates. Inc .. 296 
Air Corps. U. S. Army, 61-76, 233; 

appropriations, 62. 47 I -472: equip­
ment. 17-18. 61; miles flown, 458: 
organization. 488: personnel, 61. 73: 
procurement. 62-67, 469: strato­
sphere flight. 227-233 

Air forces, n-q, 33-6o: comparath·e 
strength, 34 

Air France. 42-43 
Air lines. see Air transport 
Air mail. 161-166. graph. 16o. 161. 162. 

163: appropriations, 471-472: con­
tracts. 500-501; F.A.:M. contracts. 
503: F.A.~L routes. 502: Post Office 
officials, 491 ; postage rates. foreign. 
473 

Air ~Iail Act of 1934, 104, 161. 241: 
~ext, with 1935 amendments. 505-509 

Atr transport, 23-24, 155-2o6, grapla, 
157-164: summary of operations, 
458, 459 

Air Transport Association of Amer-
ica. 156, 482 

Air Transport Equipment, Inc .. 296 
A!r Transport Mfg; Co., Ltd., 252 
Atrcraft Mechanics. Inc., 252 
Aircraft Radio Corp .. 296 
Airplane Development Corp., 252-254 
Airplanes, designs, 315-410; directory 

o.f manufacturers, 510-512; num~er 
hcensed, 25. 207, 476·; production 
18-19, 251-283, 459, 460, 461, graph, 
20, 23 ; sales, 460, 461 ; spare part 
sales, 462 

Airports, 25-26, 100, 221-226, 474; re­
gional supervisors, 494-495; sea­
~lane bases, 18 

Airships. 26, 233-234 
Ain\•ays, 25. 100. 101, 221-226, graph, 

222 
Aldrin, Major Edwin E., 210, 439, 

483 
Allen, C. B., 161 
Allison Engineering Co •. 283-284 
Aluminum Company of America, 296 
American Airlines, 166-170, 171 
American Bar Association, 123, 124 
American Economic Mission, 27-28 
American !\luseum of Natural His-

tory. 208 
American Society of Mechanical En­

gineers, 28. 485 
American Telephone and Telegraph 

Co., 21)6 
Ames. Dr. Joseph S .. 439, 487 
Anderson. Lieut. Frederick L .. 76 
Anderson, Capt. Orvil A., 227-233, 

441. 442 
Andrews. ~1ajor Gen. Frank M., 70-

71. 152. 440. 488 
Andrews. Leland S .. 151. 170. 438 
Antarctic expeditions. 138-141 
Appropriations. government, 471-472 
Archbold, Richard. 265 
Armistead. Ivan. 97 
Army. sec Air Corps. U. S. Army 
Arnold, Brig. Gen. Henry H., 75, 439, 

487. 488 
Aviation Country Club of Long Is-

land. 2II 
A'•iation :Mfg. Corp .. 252. 279, 305 
Autogiro, 254. 269-270, 276; designs, 

341. 355 
Autogiro Company of America, 254 

B 

Babb, Charles. 146 
Babbi. Capt. Casimiro, 152, 440 
Baldwin, J. Kirk, 134, 485 
Balloons. 227-234 
Barker, Fowler vV .. 482 
Barnaby, Lieut. Comdr. Ralph 

484 
Barndt, Charles F .. 482 
Barringer, Lewin E., 214 
Bartles, Joseph S., 148-149, 439 
Batt, W. L., 485 
Batten, Jean, 441 
Beard, Charles L., 255 
Beardsley, Guy E., Jr., 32 

S,, go, 
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Beck, Col. Robert ~fcC., Jr., 232 
Beebe, David C., 156, 157 
Beech, \Valter, 482 
Beech Aircraft Co., 254-255 
Beery, \Vallace, 256 
Beisel, Rex B., 438 
Bell, Lawrence D., 255, 482 
Bell Aircraft Corp., 255 
Bell Telephone Laboratories, 312 
Bellanca, G. M., 482 
Bellanca Aircraft Corp., 255-256 
Bendix Aviation Corp., 299, 3o6, 308 
Bendix Products Corp., 296 
Bennett, Gordon, International Bal-

loon Race, 234, 440 
Bennetsen, Earl M., 486 
Bernhard, Comdr. A. D., 487 
Berry Brothers, Inc., 297 
B. G. Corporation, 297-298 
Bieler, Fritz, 209, 440 
Bishop, E. K., Lumber Co., 298 
B/J Aircraft Corp., 274 
Boeing Aircraft Co., 256-259 
Boeing Airplane Co., 278 
Boeing School of Aeronautics, 189-

190; see also Education, aeronautical 
Bonzi, Leonardo, 267 
Boston-Maine Airways, 170 
Bowen Air Lines, 170-171 
Bradley, S. S., 482, 483 
Branch, Harllee, 103, 491 
Brandenburger, Lieut. Harry, 88-89 
Braniff, T. E., 482 
Braniff Airways, 171 
Breeze Corporations, 298 
Brew, George, 482 
Briggs, Dr. Lyman J., 232, 487, 489 
Brimhall, Dean R., 485 
Brimm, Daniel, 439 
Brisbane, Arthur, 189 
Brock, Dr. John D., 485 
Brown, Dr. Barnum, 208 
Brown, Don L., 482 
Brown, Thad H., 492 
Brown, Walter F., 162 
Brukner, Clayton ]., 482, 483 
Bureau of Aeronautics, U. S. Navy, 

77-90, 233, 458, 488; accidents, 89, 
graph, 88; appropriations, 471-472; 
equipment, 17-18, 77; maneuvers, 
87-89; personnel, 77; procurement, 
470 

Bureau of Air Commerce, Dept. of 
Commerce, 100-102, 110, 116, 120, 
235-237, 249-250, 458, 490; .approp­
riations, 471-472; light airplanes, 
102, 211 

Bureau of Fisheries, 102 
Bureau of Standards, National, 106-

111, 489 

Burke. Lieut. H. L.. 91, 440 
Burzyi1ski Capt. Zbigniew, 2J4, 440 
Byrd, Rea~ Adm. Richard E., 138, qr, 

439 

c 
Caldwell, Frank \V., 29 
Campbell, Lieut. George, 90 
Canaday, Harry, 137 
Carpenter, R K l\1., 256 
Carriers, aircraft, 77-78, 79 
Carroll. Comdr. P. L., 487 
Casados, Don R., IJO 
Case. Norman S., 492 . 
Central Aero Hydrodynamics Insti-

tute, 59 
Central Airlines, 171 
Century Indemnity Co., 1,56 
Chamberlin, Edward H., 487 
Chambers, Reed .M., 482 
Champion Spark Plug Co., 298 
Chenoweth, Opie, 486 
Chicago and Southern Air Lines, 1/I-

172 
Chronology, 438-442 
Churchill, \Vinston, 35 
Cisler, S. A., 491 
Cleveland Pneumatic Tool Co., 298 
Coast and Geodetic Sur\'ey, II,5-II7 
Coast Guard, 91-98, 458, 490 
Codos, Paul, 144-145, 438 
Cole, Elwood B., 12;, 485 
Cole, William, 133 
Collier Trophy, 75, 440 
Collins, John S., 490 
Collins, Paul, 482 
Columbia Airlines, 172-173 
Competitive bidding, 63-67 
Cone, ]. Carroll, 490 
Congressional aviation committees, 

495-498 
Consolidated Air Lines, 173 
Consolidated Aircraft Corp., 259-26<> 
Copeland, Royal S., 241 
Cord Corporation, 287 
Council of National Defense, 100 
Coville Dr. Frederick V., 232 
Coyle, 'col. Leonidas, 216 
Cram, Jack, 218 
Crittenden, E. C., 489 
Crosson, Joe, 206 
Curtiss Aeroplane & Motor Co .. 260-

262, 298-299 
Curtiss-Wright Airplane Co., 262-263 
Curtiss-\V right Corp., 260, 262, 292, 

298 

D 

Daufkirch, George, 438 
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Da\"ies, C. E .. 485 
Davis. S. L., 189 
Delmotte. naymond, 439 
Delta Air Lines, 173-174 
Dept. oi Commerce. see Bureau of 

Air Commerce, Dept. of Commerce 
Depew. Richard H .. Jr., 482 
Derickson, H. ~I.. 128 
Dcrn, George H., 63-67, 68-70, 72, 

488 
Deutsch de Ia ~[eurthe Cup Race, 439 
Deutsche Luit Hansa, 53 
Dc\\"eese, B. D .. 482 
Dion, Charles S .. 485 
Diplomatic service oi the U. S., 498: 

to the U. S .. 499 
Distinguished Flying Cross. 76 
Dodd, Albert. 217 
Donalson. John ~I.. 126, 491 
Doolittle, James H .. 170, 252, 438 
Doolittle, l\Irs. James H .. 252 
Douglas. Donald \V., 482 
Douglas Aircraft Co., Inc., 263-265 
DuPont, Mrs. Allaire, 213 
DuPont, Richard C., 212, 484 
Durand. Dr. \Villiam F., 29, 233. 441 
DVL, 50-52 

E 

Earhart, Amelia. 141-142, 154. 438, 
439 

Eastern Air Lines, 171, 174-176. 18o 
Eclipse Aviation Corp., 299-300 
Edo Aircraft Corp .. 300 
Education, aeronautical, 235-240 
Egtvedt, Claire L., 482, 483 
Egyptian Lacquer Mfg. Co., 300-301 
Ellsworth, Lincoln. 138-141, 441 
Engines, designs, 4II-436; directory of 

manufacturers, 510-512; production. 
283-295, 46o, 462, 463, graph, 24; 
sales, 462, 463 : spare part sales. 
462 

Equipment, 296-313; directory of 
manufacturers, 512-515 

Evans, Floyd E., 485 
Exports, 22-23, I II-II2, 464-468, 

graph, 20, 22; directory of export­
ers, 517 

Express, 157-161, graph, 158 

F 

Fagg. Fred D., Jr., 123, 485 
Fairchild, Sherman M., 482, 483 
Fairchild Aerial Camera Corp., 301-

302 
Fairchild Aerial Sun·eys, II4, 218-

220 
Fairchild Aircraft Corp., 265-267 

Fairchild Aviation Corp., ns. 265, 
291, 301 

Farley, James A., 161, 164, 166, 195, 
196. 491 

Farquhar. Harold L., 209, 440 
Federal Aviation Commission, 16, 214, 

492 
Federal Communications Commission, 

102-103 
Federation Aeronautique Internation-

ale. 30, 484 
Feld, A. Spencer, 130 
Fleet, Reuben H., 482 
Fleet Aircraft of Canada, Ltd., 26o 
Fleetwings, Inc., 267 
Flights, record, see Record flights 
Flying schools, 237-239. 499-500 
Forest Service, 114. n8-II9. 492 
Foulois. Major Gen. B. D., 29. 73 
Fowler, Burtis F., 128 
Fowler, Harold, 216 
France. 13, 34, 4o-43 
Fritz, John. Medal, 441 
Frye. Jack. 482 
Fuels, directory of companies, 516 

G 

Gardner, Lester D., 482, 483 
Gasoline taxes. 475 
Gatschet, Lieut. Col. Charles \V., 127 
Gaver, Raymond H., 486 
Ge!ger, Lit:ut. Col. Roy A., 90 
Ge1sse, John H., 490 
General Aviation Mfg. Corp .. 274 
General Electric Co., Inc., 302 
General Headquarters Air Force, ]o-

71 
General Motors Corp., 284 
General Tire & Rubber Co., 302 
Genin, Gaston, 438, 442 
Gentry, ]. M., 131 
Geological Survey, U. S., 119-120 
Ger~~my, II, 12-13, 33-34, 43-53; fac-

tones, 44-48 
Gibbons, Stephen B., 103, 490 
Gilmore Oil Co., 256 
Giltinan, David M:., 133 
Gimmler, Capt. Karl E., 441 
Gliding. 212-214 
Goering, General Hermann, 43, 44, 

48, 49. so 
Goodrich, B. F., Co., 300, 302 
Goodyear Tire & Rubber Co., 303 
Goodyear-Zeppelin Corp., 229, 234 
Gordon Bennett International Bal-

loon Race, sec Bennett, Gordon In-
ternational Balloon Race ' 

Gorrell, Col. Edgar S., 156, 482 
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Government activities, 99-122 
Government ownership, 19-20, 68 
Graddick, Charles P., 491 
Graf Zeppelin, airship, 53, 233 
Graham, William R., 126 
Great Britain, II, 13, 34, 35-40, ii; 

factories, 36, 38 
Great Lakes Aircraft Corp., 267 
Gregg, Willis R., 232, 487, 491 
Griffin, Capt. Calcin E., 74 
Gross, Robert, 482 
Grumman Aircraft Eng. Corp., 267-

268 
Guggenheim, Harry F., 487 
Gulf Refining Co., 210, 304 
Gullion, Major Walter, 92-95 
Gyro Air Lines, Inc., 268 

H 

Hall-Aluminum Aircraft Corp., 268 
Hamilton, Donald, 484 
Hamilton Standard Propellers, 29, 

304 
Hamlet, Rear Adm. H. G., 490 
Hammond Aircraft Corp., 268-269 
Hanford Airlines, 176 
Hartford Accident and Indemnity Co., 

156 
Hartshorn, Stewart, Co., 304 
Harvey, T. D.l 156 
Hawks, Comdr. Frank M., 210 
Head, L. 0., 158 
Hebrard, Lieut. de Vaisseau, 152, 439 
Hegenberger, Capt. Albert F., 75 
Henderson, Paul, 482 
Hilsz, Maryse, 439 
Hindmburg, airship, 53, 233 
Hitler, Chancellor Adolf, II, 13 
Holderman, Mrs. Dorothy C., 213 
Rollick-Kenyon, Herbert, 138-14I, 441 
Horner, Charles F., 484 
Howard, Ben, 210 
Howe, Charles R., 126 
Hubbard Gold Medal, 230, 442 
Hughes, Howard, 146, 440 
Hull, Harlan, 183 
Hunt, Roy 0., 217 
Hunter, Croil, 482 
Hunter, John, 147 
Hunter, Kenneth, 147 
Hydrographic Office, 103 

I 

Ide, John J., 487 
Imperial Airways, 39-40 
Ingalls, Laura, I53-I54, 440 
Institute of the Aeronautical Sciences, 

28-29, 483 
Insurance, IS6-IS7 

Inter-Island Airways, 176 
Interdepartmental Committee on Civil 

International A \'iation, 103-104 
International Flare-Signal Co .. 304 
International Sanitary Con\'ention for 

Aerial X avigation. 1 13-114 
Interstate Commerce Commission, 

104, 164-165, 241 
Italy. 11-12, 13, 34, 53-5.5; iactories, 

54 

J 
Jackson. Dale, 147 
Jacobs Aircraft Engine Co., 284-285 
Japan, II, 14, 34, 55-58, 77; factories, 

s6-s7 
Jarboe, \\'. T., Jr .. 136 
Johnson, H. 0 .. 440 
Johnson, John :Monroe, 103, 490 
Jouett, John H., 482 

K 

Karman, Dr. Th. YOn, 29 
Kellett Autogiro Corp., 254, 269-270 
Kendall Refining Co., Inc., 304 
Key, AI, 146-148, 439 
Key, Fred, 146-148, 439 
Kiely, Daniel J., 132 
Kindelberger, J. H., 482 
King, Benjamin, 210, 439, 440, 441, 

484 
King, Rear Adm. Ernest J., 81. 82, 84, 

8g, 487, 488 
King, Stanley, 212 
King's Cup Race, 440 
Kingsford-Smith, Sir Charles, 441 
Kinner Airplane & Motor Corp., Ltd., 

270-271, 285-287 
Kokinaki, Vladimir, 441 
Kollsman Instrument Co.. Inc., 304-

305 

L 

La Gorce, Dr. John Oliver, 233 
Lambert Aircraft Corp., 271-272 
Lambert Engine and Machine Co., 

271, 287 
Lange, Dr. Karl 0., 484 
Langley, W. C., 256 
Langley Medal for Aerodromics, 439 
Langstaff, D. 0., 128 
Larkin, Ben G., 131 
Laurent, Jean, 438 
Law, 241-250; federal, 241-244, 249-

250; State, 123-134, 245-249 
Lawrance, Charles L., 482 
Lawrance Engineering & Research 

Corp., 287 
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Lederer, Jerome. 485 
Leece-Xeville Company, .305 
Legislation, src Law 
Lemoine. Gustave. 148 
Lewis. Dr. George \V., 483. 487 
Light. Dr. Richard lJ., 256, 438 
Lighter-than-air, sec Airships 
Lindbergh. Col. Charles A., 18o. 487 
Lindsay, R 0 .. 132 
Littlewood, William, 32 
Llewellyn, Da,·id \\' .. 441 
Lockheed Aircraft Corp., 272-2;3 
Loening, GrO\·er. 482 
Loening, Grover, Aircrait Co., 273 
Logan. George B .. 485 
Los A11gclcs, airship, 233 
Luscombe Airplane Co., 273 
Lycoming ~I fg. Co .. 287. 305-300 
LZ-I->t}. airship, 53, 233 

~~ 

).fcCaffery, Lieut. Hugh F .. 442 
McCarran. Pat, 164 
~facCiain, A. Lewis. 438 
).facCracken, \Villiam P., 487 
:\!cCrary. Capt. F. R., 488 
).IcGinnis. Lieut. Comdr. Knetler, Sg. 

152, 2.59. 441 
).fac!<a:r Trophy. 75 
~IcKnew, Thomas \\"., 233 
:\!cLean, Angus \\"., 97 
Mdlillen. A. B., 126,485 
Jf OCOII. airship, 78, 8g-9Q, 233 
McSwain, John ].,' 63 
).facwhyte Company, 300 
Magazines. aeronautical. :;o3 
:\fanly :Memorial Medal, '32. 438 
:\fanufacturers Aircraft Association. 

29-30. 483 
:\lapping and surveying. II4. II5-II6. 

II9-120, 218-220 
Marcus, Charles. 482 
lv!artin, Dexter C .. 132 
:\Iart!n, Glenn L., 197, 483 
~Iart!n, Glenn L .. Co., 273-274 
~\fartm, Rex, 490 
Maryland Casualty Co., 156 
:Massachusetts Indemnity Insurance 

Co., 156 
Materials, 296-313; directory of man-

ufacturers, 512-515 
Mees: Dr. Charles E. K., 233 
1-.Iernam, Governor Frank F., 196 
Merrimac Chemical Co., 300 
M~~ers, Henry, 170, 438 
Mthtary aeronautics, 11-14, 25, 33-6o, 

61-76; sec also Air Corps, U. S. 
Army; Bureau of Aeronautics, U. 
S. Navy 

~!iller, Ray S., 129 
:Millikan, Dr. Clark B .. 483 
~finetti, Eugenio G .. 267 
~litchell Trophy Race, 441 
).fonocoupe Corporation, 271 
).foore, R. \\"alton, 103 
~loran, ]. G .. 440 
~forgan, Howard. 183 
~{organ. Thomas A .. 441, 482 
~lorgenthau. Henry, Jr., 490 
Morris. Charles L.. 126 
~Iusick, Capt. Edwin C .. 135-138. 194. 

1¢, 200 
~lussolini, Premier Benito. II. 53 
~lyers. Paul. 224 

Xational Ad,·isory Committee for 
Aeronautics, 15-16. 34, 5o-51, 104-
xoo. 107, 108, 487: appropriations, 
471-472 

National Aeronautic Association. 30-
31. 75. 212, 484 . 

Xational Air Races. 210, 440 
~ational Airlines System, 177 
National Airways, 178 
Xational Airways of Cuba, 205 
National Association of State Avia-

tion Officials, 123-125, 485 
Xational Broadcasting Co., 228 
Xational Conference of Commission­

ers on Uniform State Laws, 123, 
124 

Xational defense, sec Military aero­
nautics 

Xational Geographic Society, 138, 227-
233 

Xational Intercollegiate Flying Club, 
31. 211-212, 486 

Xational l\Iunitions Control Board, 
III, 241 

Xational Parks Airways, 178-179 
xa,·al Aircraft Factory, 8o-8I. 84-87 
Navy, see Bureau of Aeronautics, U. 

S. Navy 
X eely, Frederick R., 490 
X egrone, Carina, 439 
Neumann, Harold, 210 
New Amsterdam Casualty Co., 156 
Nev.· England Intercollegiate Air 

Meet, 212 
Noonan, Fred ]., 136 
Norma-Hoffmann Bearings Corp., 300 
North American Aviation, Inc., 174, 

274-275 
Northrop Corporation, The, 275-276 
Northwest Airlines, 179 
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O'Brine, Forest. 147 
Office of Arms. and :Munitions Con-

trol, rrr-rr2, 241 
Official air records, 442-456 
Olsen, Lieut. Carl B., 92-93 
Orr, George, 482 
Orville, Lieut. Howard T., 234 
Osborn, E. D., 482 
Oscanyan, Paul, 144, .440 
Ott, Lieut. I. N., 73 

p 

Pacific Airmotive Corp., Ltd., Jo6 
Pacifism, 21, 68-70 
Pan American Airways System. 40, 

5J, IJ5-IJ8, 157, 193-206 
Pan American-Grace Airways, 205 
Parker, Charles E., 482 
Parker Appliance Co., Jo6 
Parks, Oliver L., 482 
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