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U. S. Arm y photo 
NEW BOEING FLYING FORTR ESS 

The XB-rs, the larger and more powerful of the four-en gine bombers d eveloped 
for the U. S. Army Air Corps. It is equipped with r ,ooo h.p. Pratt & Whitney 

Twin Wasp engines. 



AIR P OWER IN 1938 

Th' :\l unich 

P a e ... 

rt from 
11 the 
f r 

T H I ~ most pc r:>ua i,·c for 11 
W J . the ra i lin rr airplane. .L d m inat t 1 1 li ti ·a l th u o-ht.:: 
of the wo rld. The th rea of nemy -quad r n - throwin o· t 11 of 

c. · p lo · i,·c · int iti - da ,· f r a ,· " ·a · to t rrible f r 
peacefu l nat ion '" t contempla : and ·h ir st~te ·m n watched help­
it' · ·iy ''" hi le ~wg re ·so r na · ions had th i · way. E hi 1 ia . pa in and 
Ch ina had been proYin o- g round· f r h he ry of sup ·em a h·antage 
t be ga i1 1cd by domini on in the air . T hu 1 1 I.i tl r · ve rnment 
abso rbed :\u s t ri a into the German h. ich \Y ith ut I hysi a l OPI o i­
t ion . Then in e1 tembe r . 1 3< . am · th , ri i Yer zechoslo akia. 
It cu lminated in the con ferenc a t l\Iun i h durin whi h the dictators 

f er many a nd Ita ly blan lly told the h ad f th .British and French 
Gove rnments that H itler must have a - rnu h f th zecho lovakian 
H.cpublic as he wanted. . \ ga in. th thr at f a rm d force triumphed; 
and th worl d r ea li ze 1 that Ger many's vaunt d air power aga in had 
" ·on a bloodless Yictory. H ow lono· rnu t uch high-handed methods 
p reqil in thi s civ ili zed age; Thouo-htful men - , e rn~ here asked the 
quest ion. r\pparently there was only ne answer. . . -\ny nation de-
iring to p reser ve its liberties mu t be prepared to defend itself suc­

cessfully; and whi le a rming on the ground a nd on the sea, it must be 
especially prepared to defend it elf in the ai r. T hat was the s ituation 
afte r lVI unich . 

Edwin L. J ames. managing editor of the New York Times, and 
one of the most infa lli ble observer s of international affairs, wrote 
in his newspaper on Septem ber 25, 1938, that "if it be true that 

II 
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B rita in and ]~ ra nc o ld z ·h s lO\·a kia cl0 wn th ' ri,·cr in :111 11 rt t 

prevent H it le r 's . ta r t in,o- a E ur I a n wa r, it w;1s un d uh.tcd_ly b -~ 
cau. e of the exis t nc in JC'rm any of th ,,·o rl d ': g reat<::'l a1r to rn•. 
M r. James c n t inu d : " Th F r n h n ral . ' taff ha · n f ·a r f th 
Ge rmany r m y, th r iti h fl c t ha n d ubt f it ab ility t hlockad 
the 1. bird h .c ich. but I th L nd n and Pari . kn ,,. that the X azi . 
had an a ir f rc~ up ri r to th' ombin d Lrit i. h and French ai r 
fo rce .. T hat meant hat t hrr was m a ll d u l t th a t ; oerin~ · - m n 
co uld I n r m u damag to th cq it :1 ls of th · l \\'! J g reat l ~u ropcan 

LO CKHEED BOMBER S FOR BR ITAIN 
O n e o f t h e g rea l fieel of L ockheed B - q reco nna issance bombers w hich the British 
Air Ministry orde red from the Lockh ~ed Aircraft Co rpo ration in 1938. Th ey arc 

powe red by Wnght Cyc lone engin es. 

democracies, sla ug hte ring WCJ lllCn and child rcn I JY ten s o [ thuusands, 
a s well as crippling th e serv ices ktck of the fro n t. 

" In the tense nig h t of S ep t. 13, when for hours the French lJc­
li evecl H it le r was about to march and when fo1· som e hours it was a 
question of immedia te } r ench m obili zation , the one dread idea in t he 
minch> of t he l-\ 1ris s tates m e n was the fate o( thei r 111e trop uli s. At 
the same time, over in London, ther e w er e feve rish counting and 
testing of th e balloons w ith w hi ch th e B ri t ish pla n t o e r ect a barrage 
again st air bomber s coming f rom the East, while the several th ousand 
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I 
THE BOMBARDIER AT WORK 

He is looking through the bomb sight mounted over the glass window in the 
flo or of a Wright Cyclone-powered Vultee attack bomber; and is about to release 

an r ,roo-lb . bomb on a target Io,ooo feet below. 
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anti-aircra ft battcri c 1 etw - n L ndon a nd the .\" or th . ca w r 
on the alert. E labo rate alculati n w r ma Ie a llin, forth e\·a 
tion of 3,000,000 p op l- fr m L nd n in to . urr Juncling t rri ­
Both nati ns f -It th y w -r - hopele Iy w akin th a ir , and it wa 
general opinion that after thr e we ks of \\·arfa r ( ; n nany would 
have ma tery in the a ir. 

The German Air Force 

" The next clay th e B rit i. h I rim \ I ini ·tcr w nt t J rmany to sec 
Hitl er and Brita in and Fra nce ao- rccd to rc ·ommend to ·zc ho.-Io-

VOUGHT-SIKORSKY NAVY OBSERVATION SCOUT 

The OS2U-1, a new two-place, low-wing Navy land plane with a ll-metal mono­
coque fuselage powered by a 400 b.p. Pratt & Whitney Wasp Jr. engine and a 

Hamilton Standard constant speed propeller. 

vakia the acceptance of what they regarded as Hitler·s demands. Two 
days before the F uehrer had spoken of the possibility of doubling the 
Reich's air force. 

"There are various reports of the size of Goering's air force a nd 
the Germans are supplying no details. Ten days ago the British Gov­
ernment said it believed Germany had 9,700 planes ready to fight. 
Other estimates placed the figure at IO,ooo. In Paris the belief holds 
that the German air force is s ,ooo planes. In any event the latte r 
number exceeds the number of planes which the British and the 
French together have in commission. It is not believed that the Ger-



C. -avy photo 
THE l\AVY CO~ --oLIDATED PB:Y-1 

The aU-metal fl _ ing boat patrol bomb r with f• ll cau til ver-wing. I t was pro­
duced fo r the U . S. ' a y by th Con· lid •ed Aircrait Corporation ; a nd was 
powered by fo ur Pratt & Whitney I ,o_:o h.p. Twin W ~P en ' nes. Photo shows 

the flying boat taking off ou the o en _ a. eru- an Diego, Calif. 
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man have anyth ing like 1 • o train d pi! ts . But in ae ria l wa rfar 
replacement i the g r at 1 rol !em ancl on that . o re the .e rman 
were quite cl a rl y ut in fr nt . 

"It is pretty r n ra ll y tab li h that th ' rman pr d ucti n i. 
at the ra te f 4 o I lane: a m nth. 1 he nr iti h pr ducti n i · n t mo r 
tha n ne-thir I of th at am unt. ,,·hil e · ren h pr ldu ·tit n i: now nn­
i lerally le than th Hri t i h. 

" The G rm an plan : a r not al l f th fir st quality . but if it he 
p re -um e I that the (; ·rn1ai1. woul d , in th ·· ,. nt f wa r . u:c th ir he t 
jlanes until th y had . tab ii : hccl . upr macy in the air. the .-c oncl -
rate jlane would th ··n b · ·om o f us· . . 

" So with the issu o f pc;~c ur wa r s till in the ba lance . the fU e. t1 ) 11 

seems to r · late to '"·hcthcr hy a g r ·at s laua ht r of ci Yi lian ·. IJ\· a 

NORTH AMERICANS FOR FRA NC E 

One of th e No rth Am eri ca n NA-16 Trainers, powered by a 42 0 h .p. Wri •ht 
Whirlwind engine, ord ered by the French Air M inistry . 

r eign of terror with out pn:cedent, th e Germ an · coulJ , IJy tryin g· to 
ruin L ondon and Pari s, force a victory in three months. Even in 
c;ermany there is g rave doubt that the H.e ich could w in a long war. 
There is a shortage of food. The milita ry suppli es a re said not to be 
in good shape, except for a reserve of wheat. Germ any must import 
her gasoline; her synthetic production is estimated to fill only 2 0 per 
cent of her needs at best. She has four months' supply of gasoline, it 
is said. With British sources cut off, she would have to depend on 
what she could get from Rumania. Mussolini has no gasoline to give 
Hitler. 

"Could Goering 's air bomiJs bring Britain and F rance to their 
knees in three months? Probably not. It would appear to be the best 
guess that if Hitler begins a war in which France and Britain join, the 
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re 11a y . B t 

L in d bergh 's O bservations 

no i 1c i1 w3r 1.nf7 o 
<11 po ,·er by in 
L · HI )C h wh on 

N . A. C. A. FREE FLIGHT T -N"NEL 

h . ·azi bomb r 

e rm3n 3\"13 ton 
,.a t nlmber of 
-:\otabl 

W 3 ' . 

fran k ly that 

T he 6o- foot steel sphere housing the new N a tio nal Advisory Committee for 
Aeronautics 12- foot free-fl ight wind · unnel a t L a.ngley Field , a. 

the erman air fo rce was n t nly big and pow rful ; it \·as beginning 
to acquire equi pm ent superior to that exi ting el ewhere in E urope; 
and in some types better than that u eel by the _\.merican air forces . 
I t was shocking news to tho e people in the nited States who had 
been accustomed to acknov.dedging the urpassing performance of 
A merican aircraft. 

It transpired , however, that Colonel Lindbergh had learned of 
the unlimited funds ·which the Germa n Government had spent on 
research and development, on ex perimental orders with the aircraft 
industry and in establishing g reat research l-aboratories for further 
improvement of aircraft. 

At the same time Great Britain, F rance and some of the smaller 
nations of Europe began placing large orders \vith aircraft manu-
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facture rs in th e -nite I tate , ev idence f the hig h rega rd in ' h ich 
such equipment was held abr ad and fur th r p r of that they w er 
has tening t build up their a ir f rce fo 1· a n) 

S . Paul ] ohnston's R e port 

S. Paul ] hn . t n, e li t r ( \, iat ion rnagaz in return ing from a 
E uropean ob.·e r vat i n tri p late in 1 3 , publi h I in hi . magazin a 
caref ull y comr il d tab! . ttin cr fo rth hi con lu. inn a . t the rel­
a tive p ositio n in a ir po ,ve r. In numbers 0 1. 111ili tary 1 Ian he 
p laced Ge rmany a nd r.:.u s ia at th e tOI ' Ita lv n xt, · reat Brita in 
and the U nited ·tates next in lin e a nd F ra n c at th bott m o f the 
li s t . 

I n q ua li ty rvrr. J ohn ston ranked G Tmany an I the C nit d ...:tate...· · 

THE STEARMAN ATTACK BOMBER 

Excellent visib ility and hi gh speed feature this twin-engine mili ta ry p la ne produ ced 
b y the Stearma n Aircraft D ivisio n o f t he B oeing Airpl a ne Compan y a t \Vich i ta, 

K a ns . It is equipped with two Pratt & Whitney Twin W asp engines. 

at the top, Great B ritain and Italy next , R ussia next a nd F rance 
last. 

In rate of production-late in 1938-the J ohnston figures placed 
Germany first, Russia second, G reat B ritain and Italy third, the 
United States fourth and F ranee last. 

Report of National Advisory Committee 

Of great significance, in view of the disturbed conditions abroad, 
was the annual report of the National Advisory Committee for Aero­
nautics, since 1915 the Government's great aeronautical r esearch 
bureau. Important excerpts from that report are quoted here : 
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T he c -isi in Et ro i the iall of 19 b ou ht forcibly to .. world­
wide attenti n the OYe .. hadowin influence of ai r pmve r in inter­
nati nal affair . The eaJiza ion hat air raft had b en buil t in great 
nu11ber and developed to a poin -~·here they are a ble of op rat incr 
at hi h p ed. O\"e long eli.: ance wi h large bombin load th ru 
1p n the world a new co 1cept nf national eien e. Th imminent 

pr 1 ct of none mharan _ bein~ ::.nb · to indi:criminate at ack by 
ai rcraft irred the imagina ·on d · - all peop es. The udde n 
and rather rreneral appreciation oi ·r·e- of modern a ir 
powe · i the mo t .-i!!llifican e>em red ;n mode n ime 

U. . avy p hoto 
~- FzF-I 

A .B.igh t of Pratt & Whitney r po red fight rs off Hampton 

m conn ction w ith tren henm~ - of ople to avoid w ar. 
"The Committ e in it annual report for 19.., di cussed the in­

cr asing impor tance of aircraft in ar e in the licrht of the failure 
of the Umitations o- Armaments C nferen e. held in \ ashingt on in 
1921 - 22 . to place any limitations up nth use of aircraft in ·warfare. 
The Committee at that time point d out .::on e f the appalling pos­
sibiliti es in the indiscriminate u_ of air mit. The e included not 
mer ely air attack on recognized mili aT} o jec1:ive , but a lso a ttacks 
on civilian population . Subsequent att n 1. ~ b_- inter a t ional confer-
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ence to mini mi ze th con eq u · nee. t non om! atant ha \· be n w ith ­
out avail. 

" The Com mi tt e, th er f r , in th in t -r f p a - and 
recommends the cl evel pment by the A rmy and -:\ avy f ad quat and 
effective air arm , an l the a rl ; a lopti n of a un I 1 r CY ram f r ex­
panding th e 1roducti' e caraci ty f the air raf t in cl u. trv and f r 
training the nece a ry act ive an l re 

wi he hi tory of 193 b a rs witne a t how a nat ion I ' r m;:m y I 
in the space f a f w ; ea r. , I - concent rating much o f its . i nt i 1c 
resea rch and inrlu . tria l re ur e. n th e cl e,·clotmen t ni a ir power. 
could gain , fo r th e time I eing . a dominat ing po. iti on. Th e- c ntin ucd 

NEW BE1 DIX AVIATION PLANT 

Air view of the new factory of Bendix Aviation Corporation and its subsidi ar ies, 
E clipse Aviation Division and Pioneer Instrument Co., at Bendix, N. J. 

effectiveness of an a ir a rm, h owever large, is dependent on constant 
progress in the new eng ineering science of aeronautics. The efficiency 
of an air force is in approximately direct proportion to the emphasis 
that is placed on scientific r esearch in aeronautics, combined of course 
with engineering development, production , and training . 

"What has happened during the past few years that has so g reatly 
increased the relative importance of air power in the national defense 
programs of nations? Of fir st importance are the contributions of 
research laboratories which have so greatly extended the speed, range, 
and carrying capacity of aircraft. Methods of construction also have 
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b n imprO\' d . These haYe incl ded a trend tmvard de ign of air­
craf hat would permit of duplicating man:r of the part by the use 

f ma h'nery, and hu ba an approa h to rna production been 
made . . \lthou h he desi2'll of milita -air rart of the differ nt cate-
ao rie and he manufactu inu methods employed in th n.ited tate 
have not diffe ed widely irom tho e in E Uiop ne · rthel in E u-
r p the larg r quanti · es man iactured ha e accelerated p roare 
towa d me production method . 

O nce a nation ha embarked upo a proa am intended to d -
Yel p i air : r h :""~ m effecti ene . the p rovi ion f 
adequate labo atory re.:enrch ·a d t e traini of killed re-
. earch per onnel become oi i · portance. T he maJO r 

U. . Army photo 
_mw 

One of the fa t fighter- develo f L - .• r:ny Air Corps. It is the P-39 , 
powered b.· a .ooo h. gi:ne. 

E uropean p wers ar d1e presen: :ime are e 
a ircr ft building proo-rams ·h·c are · 
pre ure. .:\lere numbers of aircraft, 

!!ed on relatively large 
.:: cuted under f verish 

suffici nt for an adequate modern air i rce. I- i- of even reater im­
portance that the aircraft be oi the m s- ettectiYe d ign . T he ad­
vance in aeronauti al science ar so that a- -iduou attention 
to the subject cannot ·with -afety be 
period. \ There a few year· a o ,.e e plea ed v;rith speeds of 
around 200 mi les per hour, we no\V .eek to attai with fully loaded 
service airplanes speed of 300 and -+ mil ~ pe hour. It is not only 
good policy f rom a nancial cons"derati , but al o vi tal from the 
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of national def n. , that \m r i 
that o( a pot ntial n my . Thi r in-

id ~ rat i n of Am rican a ronaut i a l r · -

BREWSTER NAVY FIGHTER IN FLIGHT 

ha' e w i. ely 
pr g ram f 

It is the F2A-1, powered by a Wright Cyclone engine. 

is available, this is proved by the large number of American-built 
commercial airplanes used by foreign a ir lines . 

"During the past 4 years, however , there has been increasing em­
phasis on aeronautical research on the part of E uropean powers. They 
have greatly developed and ex tended their r esearch faciliti es . In the 
rapidly advancing science of aeronautics, research problems increase 
in number and in difficulty with every material advance in speed, and 
the importance of pron1pt solution becomes r elatively greater. The 
Committee's labora tories at Langley Field, Va., are working under 
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re . The f h .-\ml) 

labora ory is u 
'Remar ;able a vances co 
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the 

resea rch 

f c m -

U . S. Arm y ph oto 
RSUIT 

Th e XP- 8, developed for the L. . • nny Air orp in 1938, \Vas powered \v it h 
t wo Allison en__cin - d w ;; reputed to be on oi the wo rl d 's fa stest planes. 

mercial ai tran porta ·on. and in thi- field he 'l nit d States has fo r 
years held a reco~ed lea er hip. AJthouo·h in private flying the 
progres_ has not been : o pid, the Cnited tates nevertheless has 
defin.it ly excelled other nation in thi field also . T hese g rati fy ing 
conditions haYe been due to a combination of causes . The Civil 
Aeronautic Author't:'· ha provided indi pensable assistance in the 
encouragement and ref!Ulation of civil and commercial aviation. The 
American air- aft indu-try. •ith its hi hly trained technical per­
sonnel and excellent manufacturino- fa ili ties, has been keenly alert 
to improve the de i n and qualitv of aircraft. The air transport lines 
have shown commendable initiative and efficiency in operation and 
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have done their utmo t to liminate acci Ients and f ac i­
dents. The high effici ncy and saf t · f Ame rica n ci il and c m­
mercial aircraft are in no small mea ur clue t th fact that the r -
sults of the scienti fie i nve tigati n of the omm i t c are en rail y 
applicable to the I ian f civil and c mm r ·ial air raft a. well a. 
to military aircraft. 

"Although popular attention during the pa t) ca r l1a I 11 la rgely 
focused on the sian ifican ce of m ili tary aircraft d \ I pm nt . fa r­
s!ghted and determined ffort a e a!. o being ma I b) E ur pcan na­
!Ions to extend their c mmercial and poli t ica l influence by tabli h­
mg and extending world trade m utes of the air . . ervic by a ir line. 
operating under the \ merican flacr to outh . mer ica an I acr . s the 
Paci fic will soon b augmented 1 y regular trans-. tlant ic en ·ice, and 

~ EW MARTIN ATTACK BOMBER 

This is the Glenn L. M art in 167 powered by two 1 ,Ioo h .p . P ratt & Whitney Twin 
Wasp engines a.o d Curt iss elect ric fu ll-feathering propellers. 

It 1s expected tbat ther e will be inaugurated during the coming year 
trans-Atlantic service to tbe :Mediterranean area. The Briti sh have 
established a through service by air f rom E ngland to the Straits 
Settlements, India, and ustrali a, with connection to I-Iong Kong. 
One significant development in Great B ritain is the policy of carrying 
all first-class mail by airplane throughout the E mpire wherever there 
is air service. This pract ice is gradually becoming general in E uro­
pean nations. T he British, F rench, and Germans have made test 
flights preparatory to inaugurating North Atlantic air transport serv­
ices. In addition, the F rench are preparing to establish a service 
across the South A tlantic. The Dutch air transport lines now extend 
from Holland to Australi a. J apan is rapidly expanding its air lines 
in eastern Asia. 
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PRODUCTION LI N-:E AT ORTH AMERICAN 

0-47 models fo r the U. S. Army Air Corps un der const ruction at the plant of 
Nor th American Aviation Inc. 

provide in effect a new industry in the -nited States with large 
opportuni t ies fo r employment . The technical imprO\ ement of the in­
struments of air transportation will be reflected in lower operating 
costs and in increasing availab ility for public service. The Committee 
believes that civil aeronauti cs will in time prove as revolutionary in 
the lives of the people as the automobile. To achieve such a contri­
bution to the progress of civili zati on w ill require not merely sound 
economic promotional impetus, such as the good-roads movement 
gave to the development of the automobile, but it will definitely re-
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qwre the carn e t and . e ri ou . upport ntifi rc : ca r ·h a nd en ­
couragement of: cxpcrim nta l ' ng in r ing clev lopnl Cll t tha t wil l pu t 
into usef ul f rm the r ul ts ()[ lalJo rat()ry r carc l1. ' . 

"Air Power for Peace" 

O n l •ebrua ry I , I 39, 

only way we can crua rante 
fir st in the air." 

THE CURTISS XP-4o 

rnak .\ m ri a 

U. S. Army photo 

This new all-metal pursuit, with Allison engine and IT-foot Curtiss constant speed 
propeller was produced to Air Corps specifications for an interceptor. 

Senator Reynolds continued , in part: 
"In · the past, we have expe1·i enced nati onal security largely hy 

reason of the fact that broad oceans on the east and to the west sepa­
rate us from the rest of the world , and we are bounded by fri endly 
nations to the north and south of the H.io G ra nd e . Under these con­
ditions, to insure our national security, we had then but to build and 
maintain our Navy as our first line of def ense, and maintain our 
Army as a skeleton force. With the development of aviation , with 
modern military planes now capable of crossing the widest expanse 
of oceari, this security will soon be in j eopardy, if in fact , it has not 
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aJready becone a th"t,'IJ . • phic i ala ion ha 
chan ed he \vhol be 1 de· 

d f~n 1a ··on::.. 
e:-.·or na ion.: a w~ pan with which to 

1 .,·in~ people , ev 1 houah 
·mmed in with f01· .inca ion 

• 1 • pow know.· no bm Hla ic: and i : winu have an 1ihila ·ed 
time and li~ a 1cc . There i:: 10 power on car ·h w 1ich 
mod ,., ai r force whc 1 once i has a ed on a I ombardm 
.·\n i-ai · raf a Hi lcicn:;c a ·ia ion ca 1 oaly 111i1imiz 
ef1ec· . i 1 he hand.: of a na i 1 mmit ed t a 

. Army ph to 
TH E DO "GL:\ B- 1 A BOMBE R 

It i po wered by lwo \\right yclonc CJ1gines J S equ ipment r s \" ra J Air Co rp 
sq uadron . 

policy of a rmed aggres i n i nothing le s tha n a highpowerecl rifle 
aimed a t the heart o f an na ti on w ith in it range. 

' ·vve are told by our military authorities that there is onl) one 
sure p rotection against the threat of ajr power, and that is the fear 
o f ' ·i ft and sure retaliation , with aJl its a ttendant horror. No nation 
\v iii la u nch its air force against an intended victim if it knows that 
it own population \•vill be subj ected to the same or a worse terror. 
I n other words, no nation will court its O\·\ n destruction. 

" lVIy friends, we in A merica are reluctant to even consider the 
possibility o f directing our air pO\ver against the peoples of other 
na ti ons, with whom vve desire only to live in peace, and toward 
w hom \'Ve ha ve established the good-neighbor policy. VVe hope that 
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we will never be forced to take such an action, and y t we mu t pre­
pare to do so to make sur w will n v r bee m a Yi tim of agg r . -
SIOn . 

" P ower to d fend has a lway be n the a reat 
the world. P eace in . me rica i. 

ua rantee 

THE BOEING TRANSOCEAN LINER 

The Boeing 314, P an American Airways Clipper, in a t est flight. N ote that one 
of the Cyclone engines has been stopped. 
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T HE AMERICAN SCENE 

in A ir 

a nd rea liza­
it If in any 

n J anuar · 
. ent a pecial 
lefen e appro­

"" uld b pent on 
. \ rmY orp and :_I .ooo,ooo on 

Tho e r que eel i t m wer m 
add i i n to th r o-ula r pr g ·am a 1 ro na 1 n \Yhich already had 

n include I in the budo-et. Th e pa rt of the P re ident's me age 
re nin o- to a ir de f en_e are qu eel a follow : 

··I ·epeat that "there i new rang and -p c1 of offen e. " 
"Th ref o r . it has become ne ary fo r n :ry _. m r ican to restudy 

pre ent clefen e aga in t th p ibilit ie of pr ent offense against us. 
·· a r ful cxaminat i n of the m t imperative p re ent needs leads 

me t r c mmend the ap prop1·iati n a t this session of the Congress, 
with a great sr eed as p s ible, of ap1 r xi mately $szs ,ooo,ooo, of 
which um approx ima tely $2 ro,ooo,ooo '' uld be actually spent from 
the t rea ury before the end of the fi cal year ending June 30, 1940. 

"The su rvey indicates that of this um approximately $4SO,ooo,ooo 
hould be a ll oca ted f or new needs of t he A rmy, $6s ,ooo,ooo for new 

needs o f the Navy, and $ ro,ooo,ooo fo r training of civilian air pilots. 
"The severa l items w ill be submitted to the appropriate com­

mittees of the Cong ress by the departments concerned, and I need, 
therefor e, touch only on the major eli' isions of the total. 

" In the case o f the A rmy, info rmation from other nations leads 
us to believe that ther e must be a complete revision of our estimates 

29 
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our exi ting force ar · 
med iately streng th ne !. 

that th y mu t b 
th at 
1111 -

"It is pror sed that $30 ,o o ooo be apr r 1 ria t ' I fo r t il 1 ur ha 

VUL TEE WITH A BOMB 

This Vultee attack bomber is abo ut to t ake off on a fli ght to test an r ,roo-lb. 
bomb in order to check the release mechanism . 

of several types of a irplanes for the A rmy. This should provide a 
minimum increase of J ,OOO planes, but it is hoped that orders placed 
on such a large scale will materially reduce the unit cost and actuall y 
provide many more planes . 

"Military aviat ion is increasing today at an unprecedented and 
alarming rate. Increased range, increased speed, increased capacity 
of airplanes abroad have changed our requirements for defensive avia-
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tion . Th · addi era bly - tr eneth -
n th a ir d ·fen c­

PuC' ri o hi o. and 

U ll Ill a I CI11CfiTC ICy , 

GIANT PRESS AT L OCKHEED PLAN T 

r le r .. 

r quan­
whi h ar 

T his hydraulic metal- forming p ress at the Lockheed factory in Burbank, Calif., 
we.igbs 175 tons and exerts a maximum pressure of 2,ooo tons. 
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non-commercial in character and are o difficult o[ manuf actu re a to 
constitute what is known as "br)t tl necks" in the prnhlcm o f pr -
curement. 

"The estimated appropriati n of ~ - ,ooo,oo f r the K a ' y should 
be divided into ( \) $44,000,000 f r the creati n f tr n rthen ino- f 
Navy bases in both oceans in o-eneral agreem nt with the report of 
the special board which has already been ul mittccl to the ongre . . 

U.S . Navy photo 
INTERIOR OF SIKORSKY PATROL BOMBER 

The mechanics compartment in the Twin Wasp-powered XPBS- 1 flying dread­
nought for the U. S. Navy. 

(B) about $zi,ooo,ooo for additional Navy airplanes and air material 
tests. 

"Finally, national defense calls for the annual training of addi­
tional air pilots. This training should be primarily directed to the 
essential qualifications for civilian flying. In cooperation with edu­
cational institutions, it is believed that the expenditure of $Io,ooo,ooo 
a year will give primary training to approximately zo,ooo citizens." 



outpu 

THE fERIC CE~E 

I ndustry Could D ouble Produc io 

the am Lime the erona ttical Chamber 
com pie ed a · h rot uh check-up of he ind 
fa ilitie and prodt ·ve capa ity. It fo 
ra plant c ld mo e ban double thei 

fac ory 

~: ho w - haL 
han twofold 

tat erne 

THE BOEING 3o; STRATOLINER 

manu­
e na­

p tion 
e Chamber 

T he huge plane, fully loaded , is shown climbing on the power of its two left wing 
I ,Ioo h.p. Cyclone engines, with the two right wing engines stopped and their 

H amil ton Standard hydromalic propellers in " iull feathered" position. 

machinery to prevent possible bottlenecks in production lines. In 
1938 the industry 's production aggregated aproximately 3,675 planes 
of all types. Of that production there were I so transports, 300 pri­
vate and business planes, r ,42S lig ht planes and about r ,8oo military 
planes , including those produced for expo rt. Yet. contrary to popular 
beli ef, the industry is nowhere near capacity production. Some of our 
important plants have practically no business. 

"The 1938 average of rso military planes a month was stepped 
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up toward the 
planes a month. If a proo- ram demanded - , - plan 
industry could meet th ose requirement · un ci r ih on eli -
tions. 

" It IS as umecl that such a 
calling for heavy four-m t r I b mb r , li o-ht t \\"in - n ri n bombers . 
pursuit planes and both prima ry and acl \·anccd tra in r : a nd fur th ·r. 

NEW COKSOLIDATED 3 1 FLYING BOAT 

It is powered by two Wright 2,ooo h.p. twin-row Cyclone engines and H a milton 
Standard hydromatic full-feathering propell ers; and was built by Consolidated 

Aircraft Corporation , San Diego, Calif. 

that the orders would be for types and m odels which are n ow 111 

service or already have passed sati s facto ry servi ce t ests . 
"Some plants which have produced only commercial planes would 

be available to participate in such a military program. No important 
factory expansion would be necessary for either the military o r com­
mercial manufacturers, although there might be minor additions in 
some cases. 

"Additional machinery would be necessary to eliminate certain 
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In rna y 1 

orage at he pia 
I n ·ome few ca es 

ace . howeve 
; and it coul be 
he plan would 

hav 

F our of 

·· s ig·:nificant fac d Yeloped by the surve)' i.: tha.- s 
con tem1latino· larrre mm1ber of plc - to be e 
t ime, would be d pend nt on ontract sp citi a ·ans 
changed. Change in de i!T11 r en£1ineerino- ~P 
slow up operati ons; and in a larue program hey wo 
rupt the production line. 

"A nother important item i xperienc-ed 1 

and supervisory personnel. There an e no 

6,000 w oe-

ence in the manu facture of aircraft. In all e o 
clustries or other g roups have 1 een charged with air rnf 
programs the resul t ba been elay and wa te of f und ' . 

"If the above factors are con idered in drawin cr UI a pr 
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a r 
the in du. try a it is now on. t itute l can provid the 
with the .) .500 plan es a. sh wn by ur surve) . I t aL 
of a ll replacement r qu irem nts, w ith 1111 ha i.: on 
prov ment thrOLwh r : ·a rch and d velopm ent, and 

n. tant im­
. am tim 

\\'hi ·h \\' OUld he he prepa r cl for the vastly ex1 and .d pr clu tion 
necessary in the ev nt f wa r. ' 

Partial Production 1n 1938 

Com plete pr cl uction an l :a les . tat i t ic. 111 th e a ir plan and 
· ng ine manufact:u r in?" IJranche of th ind u. try a rc IHlt ava il able, 
because the \ iVar Depa rtment i . . uecl o rcl r . aga ins t r lea. f . u ·h 
fi g ures after t h r 3 1. 1<)3< . Th e .:11mma r Y f0r th fi r. t ro month . 
o f th e year fo11 ow. : · 

J anuary 1-0ctober 31 , 1938 

Co mmercia l ai rplane . ... . .. . . . . . 
M ili ta ry a irplanes . ............. . 
Commercia l eng in e . . . . .... .... . 
M ili ta ry eng in es ... .. .. . .. ... .. . . 
A irplane spa re par t . . . .. . . . . . . . . 
E ng in e spa re pa r ts .. .. .. . . ... .. . 

Tota l . . . . . ... .. .... ...... . 

l 1 r (ld ll cfio n 
Cn i ts Va /11 1' 

1,6 12 $ 12, .385 .759 
4- .429 ,049 

3,088 12,197,7 18 
15 . .364. 69 
18./72.7 11 
8.7 1 .874 

$ 1 OCJ,869,o8o 

f)e/i7: r r ic 
{ 'n its I al 11 r 

1,6 - r $ 13.4r.97 1 
42,6- - .o- ' 

,3 . 94 12,2 11.70 1 
1.).424 ,- 17 
18.;;72 ./l l 

.7 18,87-1 

T he Aeronaut ica l Chamber of Commerce o f meri ca. after con-
siderable re earch , learn ed that an average o f 36.ooo em ployees were 
hired by the manu fact urers o f planes and eng ines in 1938. that t heir 
export trade gave employment to about l.) .OOO shop em ployees and 
that 44 cents of the average sales doll a r was paid t o shop labor. T he 
remaining 56 cents, the Chamber foun d , was apporti oned among offi ce 
and other employees, management , raw m ater ia ls, fab ri cated m ate­
rials, tools, plant upkeep. repairs, sales promoti on , r esearch and 
development , t axes and depreciati on , and p rofit s , if any. T he average 
shop employee in the a irplane plants received an annual wage o f 
$1 ,550, comparing favo rably w ith s imila r wages in o ther industries . 

Millions Spent in Research 

The N ational A dvi sory Committee for A eronautics spent a t otal 
of $6,002,480 on aeronautical r esearch in five fi scal years, 1935-1939, 
inclusive. 

In approximately that same period of time, during the calendar 
years 1934-1 938, inclusive, the a irplane, airplane eng ine and pro­
peller manufacturers of the United States spent $44,ooo,ooo on re­
search and development work to improve American flying machines. 
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Tho e facts v- re hrou, bt out in a _ rvey by rhe _ eronau ical Cham­
ber of Commerce of _ \merica. 

'That r earch and develo ment work ac ually co try 
3 per cent more than i~· 1et p rofit ior he fi•e ;ea he 
hamber tated early in 1939. and continued: 

'' ( )ur .. u r·vey included he 7 p r du ing airplan . and 

COCKPIT OF A DODGLA- ~LEEPER 

This American Airlines transport i- equipped with the new Sper ry -R.C.A. auto­
matic direction nd~ . 
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nly fi y f the om-
full pe ri d. In tha t t ime th 
46 . oo. oo. Th ref re. th 

$44,000,000 spent in level pino- new equi pment r pre. nt d . ..j. P r 
cent of the industry's ro s ale . T he agar gate pr fi t:- a fte r tax e: , 
amounted to $27,000,ooo, or a n t £ 5· 1 r ent. \1 pr xi ma lely 
$rz,ooo,ooo was pa id in tax e . 

"As a result of the indu t r) ' h ·avy inv tm nt in technical de­
velopment, it has cont in ued to produce aiq lane of r gn iz ·d . u ­
periori ty th rou hout the worl d. T hat is ev id •nee I by the lar rre Yo l­
ume of sales abroa I de pite the mo t inten k in I f mpetit ion 
from some fo reign indu tri e wh ich have be n aide 1 by their own 
Government with liberal sub ·i li es and credit. . ( ur cx p rt amount­
eel to $ 143,000,ooo. T hat wa. 30. 1 er cent of th · t tal. 

"The sur ey al o revealed that c mmerc i ::~ l ale. in ide the "C nitcd 
States aggregated · I07,00o,ooo, r 2- . per cent of the toted . fro 111 
that it wi ll be seen that our combined commercial lome t ic and x port 
sales amounted to $- jo.ooo,ooo, or 53-4 per cent o f the total. In 
other word , m re than half the industry" s business ha. been out­
side the milj tary and naval serv ice of the "C ni tecl . "tate ., 

Progress in Air Transportation 

T he air line of t he U nited "tates, as explained in the chapter 
devoted to that ubject, continued to make e xcellent prog re-s in 
1938. T he domestic lines carried r ,343.427 passenge rs, as compa red 
to 1,102,707 in 1937. T heir express traffic increased from 7,1 27,36g 
pounds in 1937 to 7,335 .967 pounds in 1938. Air mail over the 
domestic lin s increased f rom 6,698,230 ton miles in 1937 to 7,422 ,~60 
ton miles in 1938. The American-owned lines operating to pomts 
abroad and in the ter ritor ies carried 192,684 passengers in 1938, as 
compared to 187,028 in 1937. 

Air Transport Association's Findings 

The Air T ransport Associati on of A merica late in 1938 made 
public signifi cant facts about the air t ransportation industry. It found 
that in the average dollar of revenue, 6 r per cent came from passenger 
traffic, 36 per cent from air mail and three per cent from air express . 
It also found that the Government was receiving back in air m ail 
postage almost as much as it was paying the lines for flying the 
mails. 

F or every dollar of revenue, according to the A ssociation , the 
lines paid out 36 cents in salaries and wages , 12 cents for fuel and 
oil, seven cents for materials, I 5 cents for depreciation , seven cents 

---------- -----
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fo in urance. si. · cent_ for ad,·erti i 1a. four rent, three 
cent- for ~-e_ and IO cenL fo mi e11aneat pu po e . 

The . \ir T an-:port · \ ocia ion oi . \me rica al o 1ade a break­
down o f the 2-J.,OOO-~ annual ~)Toll. It found he averaCY m nthly 
pay to be 7- for ptlo s. 2 o tor copilo" n - i r h e and 
. tcward.. r 30 for o,·er~aul ~d main enan e r w , . go f r fi ld 
and hangar crew · ~ .• ~ tor dt _ache . , . qo fo r la iot per onnel 
. r 7 5 for me eo ologt. l.:- · qo tor radto 01 1 0 for tra.ffi c 
per:onncl and '11 0 to office per. nnel. .:-\ 

Building -

pointed out tha t passe 1ae fare in 10 years had fallen f rom an 
average of I I cent a mile to a proximarely half that fwure in 1938. 

ade 

Officia l reports fr m the Bureau D mest ic Com-
merce show that ' ·total e.."--port- of aeronauti al products from the 
U nited S tates in 193 amounted to ~ "',_og,oso. an in rease of 73 
per cent over 1937. Asia and 0 eania to k ~ per ent of the dollar 
volume in 1938, as com1 ared to .., per cent he previ us year. Ex­
ports to Latin A merica repre ented I9 per ent of the t otal. Follow-
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ing is a comparative tatement 
five-year period 1933-37 and fo r 

aer nautical xp rL f r the 

Latin A merica .. · . . . .... . .. . . ... . 
Europe, Africa and rth merica 
A sia and Oceania ... . ... ... . .. . . . 

1933-37 
- 28, 7- .300 

40 36- ,990 
34 .4-P. 0 

T otal . . . . . . . . . . . . . . . . . . . . . ~ 10 ,6 1 170 

P er Ce111 
of T otal 

28 
39 
.13 

l 'r r C<nl 
(I f T ota l 

I () 

~~ 
-1-1 

Fourteen c unt ri l ucrht our a ronautica l prodn t. in e xecs ~ 

THE WACO D 

Capt. Cuadra, of the icarag an Air Corps , and one of the W aco D ships 
de li vered in 1938 . 

of one million dollars ; Japan, Netherlands Indies, China, Argentina , 
Russia, U nited K ingdom, Canada , N etherlands, Turkey, B razil , 
Mexico, Australia, Hong Kong and Sweden. Their combined pur­
chases amounted to $57,826, Ioo, or 84 per cent of the total exports. 
Complete export tables will be found in the Appendix . 

In view of the tactics employed by some E uropean governments 
to wrest that trade from Americans the volume of aircraft equip­
ment sold south of the U nited States was remarkable. Some of the 
European governments had gone to g reat lengths in subsidizing air­
craft sales to Latin America, enabling their manufacturers to offer 
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W-zo 

This unusual photo of the elliptical-shaped cro --: ction of the fuselage of the 
new Curtiss-Wright CW- zo transport show- t he upper section which will serve 
as a passenger cabin , and the lower section which will a ommodate mail , express 
and miscellaneous cargo. M arking a departure from the cu: omary cargo bins, 

this compartment will he heated. 
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long term credits, Germ any and Italy all owin five yea r . The 
European system a!. o included in terchange of fficia l an I 
cial aviation missions, including in truct ion o- r lll 
structors on several occa ions w re kn wn to bar th ir 
flying in American equipment. 

Air Transport Association 

The Air Tran. p rt - . s ciati n f f\mc ri a cl urin cr 1 3 001 rat I 
with the Bureau of Air ommerc nd th ivil r nautics :\u thority 
toward revision and ·im pli ficati on o f th Civi l ,\ir h. c' ttl at ions . 

E ngineering andmaint nanc c nfer -nc f th :\ ciatin n \\T r 

held at Dallas and hicago wher f 300 air line 

FINAL ASSEMBLY, BEECHCRAFT r8 

One of the products of the Beech Aircraft Corporation , Wichita, Kans. 

engineers, maintenance superintendents, engineering representatives of 
aircraft manufacturers and the A rmy and Navy exchanged technical 
knowledge and laid plans fo r the future. Late in 1938, the Air Traffic 
Conference of America was formed as a division of the Association , 
with M. F. Redfern as executive secretary. This division functi oned 
in a similar manner to oceanic steamship conferences in respect to 
agents and sales policies . 

· The operations committee and its sub-committees held r8 meetings 
last year on uniform power output for cruising speeds with engines 
of a particular type, weather forecasting, traffic rules and the standard­
ization of flight forms. The Association also represented all domestic 



TIIE _-\ -:\IERI A. - CES E 

and . \meri an-opera ed in·cr l<Hional air li e 
i 11 l 

. .. 

Fra nci · 

I ns titute of the Aeronau tic.aJ Sciences 

NOSE OF T HE TDJ I · ~ 

The hori zo ntally opposed 75 h.p. Continental or Lycomin, 
this new design. The propeller is a Sensenich, oi woo 76 

25-27, 1939, the Institute held te hnicaJ se ion 
ing which 40 scientific papers \ ·ere read and di_ · 

4 -

e!!ttla r ch ul 

ing honors were conferred by the In ti · 1 e on Jann ry - 7· 1939: 
Honora ry Fellowship to D r. D. R. Pye and beorge J. ).i ead : F How­
ship to H enry A . Berliner , D r. \\. G. romba h r. C. . D raper , 
Major L ester D. Gardner , Comdr. R. D . Ma art . Dr. Y\T. Bailey 
Oswald, Prof. Elliott G. Reid, E lmer . . perry, J r. , Prof. Eciv. ard 
S. Taylor and P rof. John E . Younger: H onorary Membership to 
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f the Air 

()Ill-

PRATT & WHITNEY'S NEW TEST CHAMBER 

Looking toward the rear of one of the four test chambers in the new Pratt & 
Whitney engine test house, showing the cable method of suspension. 

mittee for Aeronautics ; Edward J. Noble, Asst. Secretary Depart­
ment of Commerce; Prof. George B. Pegram, Professor of Physics, 
Columbia University; Comdr. F. Vv. Reichelderfer, Chief of the U. S. 
Weather Bureau, and A . H. R. Fedden, President, Royal Aeronau­
tical Society. Seventy Foreign Fellows were also elected. 

The Sylvanus Albert Reed Award for 1938 was awarded to A. V. 



crrain clearance 
II ri 1g IC):'' < 

T E .. ERIC. 

WRIGHT AERONA TICA.L ENGINE TEST 

th 

Engineers make fin al adjustments on a Cyclone engine in one of the new experi­
mental test cells a t t he \\ right Aeronautica.l Corporation piant at P aterson, N . ] . 

under the supervision of the In ti tute pu lished and distributed 
technical bibliographies on 28 subj ect-. 

During the year the Insti tute participated in the aeronautical ses­
sions a t the Annual Meeting of the American Association fo r the 
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Advancement of cience h ld in 
session of the F ifth Internati nal 

anada, a r naut ical 
fo r Appli cl \1" hanic. 

pha . (JL the l-i ith 
in lucling addit ional 
ta n ·-\\ ing A ircraft 
r t rn ting held tt l 

held in Cam! ridge Iviass ., r · p titi n 
International Con(l" re. s of ' 11lied i\{echanic . 
aeronautical sessions in Los n eles; the R 
Meetings in P hiladelphia; and an air tran p 
Chicago. 

The second \t\i ri :rht Broth r lecture, 
the In titute n D cember 17, 193 at 
York was o-i, en by Dr. Hugh L. Dryd n, 

( f 

and ound D iv i ion f the ati nal Bureau f . 'tan lards, on the 
subj ect of "Turbulence and the Boundary Lay L " n n thi _ date 
also, the In ·titute inau;-rurated a eri · . of illu. trat d I ctu r s to he 
given simuJtane u ly at all branche n e each month ( r 1 month 
of the year. T he cond \ right Br ther. lc ·ture wa. ch . en a the 
first of this seri . and was at o given simultan usly with the rig inal 
in New York at th 32 Branches of the ltL titut . 

T he Manufacturers Aircraft Association 

1he .anufacturer ircra ft A ociati on , In· .. :\ w ·York. acl -
mini sterin the cro ·-license agreement · relating to a ircraft patent,:. 
reported that memb r had acquired 64 new pat nt in 19"8; and it 
was estimated that more than 90 per cent o f sal 'S volume o f {. lane. 
manufact red in the ·cnited ' tates were licensed under the 953 a ir­
craft patent O\\ ned r controlled by members of the \ s oc iati on . . 

As in otb r year , the primary obj ective of the cross -license plan. 
namely the preventi on of wasteful patent litigation within the in­
dustry, was attained, no suits for patent infringement hav ing been 
filed under any of the patents coming \·vithin the operati on of the 
cross-license agreement. The contract relationship between the As o­
ciation and the U nited States Government, which enables the 'vVar 
and Navy Dpartments to obtain licenses on the same t erms as mem­
bers of the Association, was also continued throughout the year. 

As a necessary adjunct to the administration of the cross-license 
agreement and also in order to supplement the other services ren­
dered to members, the Association bas had the foresight to acquire 
throughout the past 20 years, and now maintains, a private libra ry 
devoted to engineering research and technical developments in the 
field of aeronautics. This library is acknowledged to be second to no 
other source of such information at present in existence. with the 
poss~bl e exception of the Library of Congress in \ i\Tashington . which 
has now duplicated much of the material previously accumulated by 
the Association. In addition, a complete file of the aircraft patents 
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Grea B ita in, France and 

One of a fle et bui lt for B razil. this \"ult i.:; powered by a 90 h.p. y lone en17ine. 

deYel peel an d ex1 andecl u o f th m ost im-
po r an t functi ons o f the .-\ ·a ion. The p bli f a compre-
hen iYe Di o·est f all current .-\me ican an Briti h air raft pa tents, 
includin o- abstract · f the pe i ca ·on"- a d official d ra wincrs . keeps 
m em be r s in formed recrardin cr pa en ed d Yel pmen t- in the nited 
States and fore ig n countrie . 

T he Patent R e ea rch Divi · ion also advi m mbers o f the \. sso ­
ciat ion inso far as practicable regardi1!T the tr ncl f technica l de­
velopment in this and ther c untrie , w ith a Yi v.: t o minimizing 
inf ringement claims, and as a ba i_ fo r th p sible acquisition of 
patents, licenses and design r icrhts. Th fa ilitie- f the D iv ision are 
a lso made available f or use in conne ti n \vith the p repa ration and 
filing of patent applicati ons on invention whi h would otherwise be 
the subject of abandonment by mem r c011panies but may eventu-
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ally have con ·iderable value to th e member. hiJ [r m a d fe n e tand­
point, with the result tha t wast ful patent li t iuat i n ha be n la rgely 
avoided and advancement f th art has been en· ura u d by ma king 
the important technical I rogre s ava il able to a ll airc ra ft manufac­
turers in this country. 

In additi on to the en ices ren le recl by th 1 a tent R e a rch D i vi­
sion , as above outlined the offi c f the A cia t i n il a ve a! o pro­
vided a facility for mainta.inin o- relat ions with n n-memb r pa t nt 
owners. ubmi s ion of ou ta n !ina level pm ·nt by a ll im· n to r s 
in the field o f aviation a re iven car ful c n. ide rati n a nd m ay he 
called to the attenti n f th m mbershi1 , o r kept on fdc :o a s to be 
readily available in case f inquiry. ome itw nto rs feel el i ·posed to 

THE BREWSTER PLANT 
Factory of th e Brewster Ae .· · · · · · r on a ut1ca l Co rpo ra tiOn 111 L ong l sla n cl C it y, New Yo rk. 

file complete data sucb a 11 .· . 1 . 
. · c s J uept mts, p 1otographs, a nd ex pen mental 

ami test records 111 r egard t h · . . 
I h 

. o t eu· patented mvent10n s so as to be 
assurec t at the Assoc· t. · · ' · · ta ton members have some m chcatwn o f the 
real nature of constructive · . · 
1 I

. · · . 1111ptovements whtch are offered for pur-
e 1ase or tcense . It rs lil · . f · . 

1 1 
A . . <ewtse o advantage from the same pomt of 

vtew t 1at t 1e ssoctation 1 1 · 1 f · 
l 1 

. )e ac v tsec o terms whtch would be ac-
cepta) e to the respecttve pat t A h · · · 

f fie! 
. en ees . . t t e sam e ttm e, no submissiOn 

o a con entia! nature is s 1· ·t c1 · 1 . . · o tel e or recetvec from others than 
members of the Assocratron. 

A further important serv ice rencle1·ecl 1" t" · 1 n connec ton wtt 1 non-
member patent owners has been the substitution of friendly arbitra-
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ne 

NOSE OF THE DOUGL 

D etails of the huge four-engine transport showing m b n.i m of lh nose wheel. 
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a somewhat similar situation a regard the r bti nship \\"ith non­
member patent owners who '' i h to make worthwhile i1wention 
available to the aircraft industry. 

By continu ing to make important te ·hnica l 1 r :rr a\'ailable 
to all manufacturers, the As ociation ha · enc ura eel 1win ring de­
velopment and research in thi c un try unti l the pr mi re po. ition 
now held in world leader hi p ha be n reach cl with ut interference 
from wasteful liti ·a tion or hard ·hi p due to any 111 nop li . tic tendency 
within the airc raft indu t ry. i\!eml er hi p in the 1\ : . ociati n ha. 
never been re tl·icted in any re pect, n qual ifi · I ar pli ant ha e\' r 
been refused th riaht to acquire licen e. under the terms f the ag ree-

VO GHTS IN THE ARGENT!. ' E 

One of th e Vou.,.ht V-r42, Twin Wasp Junior-powered planes of the Argentine 
Tavy landin g in the street ncar a dock in Buenos Aires. 

ment, and there have never been any withdrawals from the Asso­
ciation except in the case of companies which either have gone out 
of business or have ceased the manufacture of ai rcraft. 

There has been no price-fix ing, no regulation or control of mar­
kets, nor any other restriction in regard to the sale of products. 
Patents of lesser consequence which might have been grouped for the 
purpose of controlling certain aspects of the manufacturing processes 
have been licensed free of charge. Inventions of a more basic char­
acte r which otherwise might have been held by individual companies 
to dominate the industry or withheld for the purpose of preventing 
competition, have been made available at rates of royalty which 
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ha ve 1 rmit ed u nli mi ted u. e by e ,·e y m mb r o £ ·he :-\ ociation 
all inventio n.:: co n 1 n~. w 1 hin he o > ·a ion o f he 

The 
early in 
ach i ,. d. 
'·hich th 
.-\ 

National Aeronau ti Ass ociation 

:\ORTH A~ERIC.'-\:'-i ATTACK B0-1BER 

con-

It is po wered by lwo \\ right Cyclone 1._, -o h .p. en~ · es, has a brcC-\\·beel landing 
gear a nd ca rri - a crew of hree. 

i lered the inadequacy of app ropriatiow fo F ed ral research and ex­
perimentat ion in aeronautics . It oppo eel mandatory ·1viation insur­
ance as being premature. As the Amer ican mem ber of the F ederation 

eronautique International , th As ociation h m loo·ate I all national 
and internati onal record fli ght . and san tioned all fficia l fl) ing meets 
and record attempts. 

The National Aeronaut ic A _sociation continued its work in coor­
dinating other aviation groups, with an aviation program adopted by 
the F irst National Planning Confe rence en com pas ing 5- points pre­
sented to all participating orga ni za tions. In pri,·ate flying the Asso­
ciati on pushed toward its obj ectives wh ich incl uded a program in­
corporated into the Civil Ae ronautics Act. T he educational program 
for the nation's youth was carri ed on with the junior membership 
quadrupled and organization of the gas model division completed. 
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The military serv ices asked the r c mm · nd a limited 
number of outstand ina av iat ion m t\ rmy and 1\ a per -
sonnel could parti cir ate. T he . w rked in clo e c -
operation \-vith the A ir Reserve ciat ion an I ur ·d the f rm ati on 
of a bureau fo r administrati n of re ·er ve opera ti n t encourage a 
more effective force. 

In r938, the Nationa l er naut ic 
junior chapters located in citi e thr u 
bershi p, seni or and junior , totall d 1 

3 . ·n io r and 
c untry. a nd it. mem-

U. S. Army photo 
THE CURTISS P-36-A PURSUIT 

One of an order of 3 ro wh ich the Cur tiss Ae roplane Division of the Curti ss­
Wright Corporation began delivering to the U. S. Army Air Corps in 1938 . It is 

powered by a Pratt & Whitney T win Wasp engine. 
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THE AR MY AIR CORPS 

0 I~D l· RI Y e: .. .;: pan i 1 of 
demand f th han o- i rr 

p ibl e by utili zin cr he 
a t ri d and te ted fra me,,·o rk. · 
in li ated in hi a nnual r p ·t 
b ro u rrht further p ro f f the 

'"I mu t n t leaYc the im r 
to per onnel has the rmy ·s cien y hee r on o 
reported. ·'There has bee n pr Yi e I a owerf 1 e ·e 1'> iYe 

fo rm of the General H ad JUarte-- .~\ir F o r e. 1 1 · 

trem ely importa nt a rm it w;:~ necc · a ry 
procure increased numbers o f a irplane- . _-\ b a 1 eel 
to be establi shed-balanced in pet·s nne!. around · 1 

ing, and supplies . In the g radual deYelopm n f thi ir force '' e 
constantly strove to keep abreas t of rapi eYelopment of aviation 
equipment and technique and s imultan ou y to provide military a ir­
craft of unexcelled quality. Con iderino- OL r initia deficien ie it 
is my opinion that we have builded \Yisely and ~'" 11 in deYeloping our 
General Headquarter s A ir For e. The fficien y atta ined by that 
force in the few short years o f its hi to ry i- a rn ~ noteworthy 
achievement. Vve have a substantial framework for the e.."Xtension 
which now appears essential. ., 

!<rom the standpoint of our a ir defen e th retary indicated 
in his report, the most important le son for th nited tates in 
connection with recent forei g n developments is that they have ex­

-3 
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ceeded our own e fforts, not r)l1 ]y a. regard the num ri a l pr clucti n 
of military aircraft, but a lso in te hni al sup ri ri t). 

As a result of thi s de\ I pment ahr ad th - \\ ar D partment 
during 1938 began stucli - I oking t ,,·a rei !\m rica n d v lopm nt to 
keep abreast of the worl I trend . T hese tudi s reached a climax wh n 
President Roosevelt ordered that d ta il ed pr pa rat i n he unde r­
taken with a view to framin rr a pr g ram t m t m · rican need . . 
This work was well und ··r way b f r the end of 1938, in antic ipa­
tion of a 1939 expan i n pr a ram \\ hich would g reatl y ext nd the 
Air Corps development b ;:run un d ' r terms of the Baker L ard r po rt 
four years ago. As a re ult o f this repo rt, act ion wa initi ated to 

EXPANSION OF PLANT FACILITIES 

View of tbe Glenn L. Marti.n Company's pl ant near Ballimorc, Md ., with n ew 
buildi.ng und er construction. 

attain, by June 30, 1940, a balanced Army Air Corps of 2,320 m od­
ern, serviceable airplanes, a proper complement of personnel, and to 
provide an adequate number of properly equ ipped bases from which 
to operate. 

"In my report las t year," Assistant Secretary of War Louis 
Johnson said in hi s 1938 annual report, "I pointed out that the air­
craft procurement policy inaugurated in 1934, providing for the 
a:quisition of ai~cr~ft in q~rantity _only as a result of competitive bid­
dmg, was functromng satJsfactonl y and that the combat airplanes 
under construction as a result were in general the best and most 
efficient airplanes in the world. Now, however, our former technical 
superiority in aeronautical development is no longer clearly apparent. 
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Army Air Corp fli .-.h t of the cver:;ky pu _ i - w "ch 
Whitney T win \\"~p en_· -

with r espect to anti-aircraft n te ·ial. In m \· o 
the U nited States must I e awake ed 
ness in the matter of de-fen e a!ffii 
be convinced that, if adequa e prote<: ion is 
spend money for the pu rpo . Anyone a 
who considers the bombing activity whi 
tions in Spain and China, mu t tand acrha._ 
the havoc which a hostile bombing a k 

L. ~ . Army pho~o 

wered by Pra t t & 

war, doubtless would, wreak on ou r unprot ed i ·es." 
Great progress -vvas n1ade du ina IQ o..;; tmv:ud the attainment by 

the Air Corps of the Baker Boar d obj tiv . Fund~ pr vided in the 
fiscal year were expected to p rmit the mpleti n of thi objective. 
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Discussing the procurement of ai r plan s in connecti n with th Ba_k r 
Board program, General Malin raic:r, hie£ of taff in hi ann ual 
report, said: "The Air Corps is now b ing equ ippe I with airplan . 
and materiel that a re equal, if not . up rior, to an · mili tar) plane .in 
design, speed, endurance and suital iii y fo r the military u e for 
which intended. T hi . wa convincin o-Jy !em n trat I in r brua ry . 
1939, by th e reco rd-! r akin cr Ai ght t .' r ent ina I ) . ix l nited . ·tate . 
. Army b mbers f: the . c nd B mba ·drnent r Uj . to pa r ti iJ ate 
in the inaugural ceremonies at .Bucn . ires. Th s a irplan . with 
normal crew , equi pment, and trai ning . gave a demon. tration o f 

BELL AIRACUDA IN FLIGHT 
U. S. Army photo 

Showing gunners in the nacell es of this Air Corps multi-engine fi ghter. 

speed, range and navigation accuracy unexcelled by any military 
planes in the world." 

Just before the end of the year, leadership of the Army Air Corps, 
as a result of the unfortunate death of Major General Oscar West­
over, passed to Major General Henry H. Arnold, a veteran of 
nearly 30 years of military flying service. He received his first flying 
instruction fro~ the Wright brothers. General Arnold was appointed 
Chief of the A1r Corps for a period of four years, beginning Septem­
ber 29, r938, and assumed the duties of that office the following day. 
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BOMBARDIER'S NEST IN A VUL TEE 
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wa al o made 

Looking forward from the compartment which is near the tail of a ull attack 
bomber. In action the bombardier lowers the bomb sight door ( in center) and 
then lies face down, sight ing his taro-et throuo-h the gla..c;s window in the bottom ot the doo r~ 
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Assistant Chie f with the rank o f Bri o-a lier- ·cneral. T he o ft-d emon­
strated ability of those officers, com! in d with their o- r a t p pular ity 
both in and outside the military . en ice, made th ir apJ in trn ent to 
their respective posts particularly Pl. ortune as the A ir orps wa 
about to embark on an expan. ion program unparall I d i11 time· f 
peace. 

Following are fi gures f rom the ann ual report of the ecr tary 
War for the fiscal year I9J8. 

Aggregate strength of the _ ·ir C rp on June 30, I938: 

Officers E nlis ted T otal 
,\'fell 

r headquarters and headqu arters squadron , GHQ Ai r Force .. J O 1 2 4 I S.J 
3 wing headquarters and headquarters squadrons .. .. . . .. . . 27 229 256 
2 wing headquarters. . . . . . . . . . . . .. . ... .. .. . . . . .. .. . 1.1 J l 4 2 
4 air base squadrons... . . . . . . .... . .. . .. .. ..... .... . 27 1,03 4 1,06 1 
15 base headquarters and air base squadrons . . . . . .. . .... . 2'10 s. 14.J 5,3 53 
r6 group headquarters . . . .. . . . . .. .. . .. .. . .. ... .... . 1.08 1,005 I , I l J 
Sr squadrons. . . . . . . .... ........ . .. .. . . . . . . . ..... . 394 Q,1 9J 9 .5 7 
Detachments (miscella neous). . . . . .. . . . . . . . . 480 2 , 1 5 0 2,630 

Total .... . .. .. . . . ... . . 1, 28 7 l 8 ,Q09 29 ,1 96 

Strength of the Offi cer Reserve Corps, A ir Corps ecti on , on 
June 30, I938 : 

Colonel 
Lieut. Colon::! . . . . . . . . . . . . . . . . ..... . 
Major . . ..... . . . . ..... .. .. .. .. . . . . . . 
Captain .... . . . . .. . . .. .. . . .. . ... .. . . . 
First Lieutenant . . . . . . . . . . .......... . . 
Second Lieutenant .. ............ . .... . 

Total 

IO 

43 
228 
53 I 

r,oo8 
98r 

2,8or 

Strength of the E nli sted Reserve Corps, Air Corps Section, on 
June 30, 1938: 

Master Sergeant . . . . . . . . . . . . . . . . . . . . . . . I2 

rst and Technical Sergeant . . . . . . . . . . . . . . 4 
Staff Sergeant......................... II 
Corporal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I 4 
Private rst Class . . . . . . . . . . . . . . . . . . . . . . . 8 
Private . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 339 

Total 402 
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One of th e new pursuit pl a nes of the . . :\ rmy .'\.ir or s detin~red in 19" 
It is powered by a n Allison engine with Curtiss electric full -featberin" propeller 

a nd General Electric supercha rg r. 

reached with I939 appropriations. The pre-ent pr gram cal ls for 
the procurement of approximately 390 airplane- from appropriations 
for the current year and 219 are provided for in the estimates fo r 
I940. l'or the purchase of airplanes for the Regular Army in fisca l 
year I940, $20,340,700 will be available. I n the cutTent year [ f. y. 
I 939] $33, I 50,646 has been provided for this purpo e.' 

During the fiscal year I938, rated pilots and students at Ran­
dolph Field, Texas, flew the unusual total of I05 ,9I ~ hours, ex eed­
ing totals for the two preceding years by approximately 33,000 
flying hours. A total of 34I students were sele ted for appointment 
as Flying Cadets to enter the July I , 1938 Clas at the Air orps 
Primary Flying School, Randolph Field . This was the largest mm1ber 
of students ever to begin training in any cia in the hi tory of the 
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A ir Corps T raining Center. · rad uati n x · re i. 
were held at the A ir Corp · \ dvanced F l ·ing 
1938. The class con isted of -~ R g ular r\ rm) 
Cadets and wa. the large t ;r racluating Ia 
Training Center. 

The Departm ents of . h t cr ra1 hy an d n nam nt w r 
from the A ir Corps I echnical ' ch I, hanute f-" i I !, 1!1. , to 
F ield , Denver, C lo., e tabli hin a n w branch ( t he ch 
making possible future expan i n to care f r tra in in f 
numbers of A ir Corps mechanic and techn ician. in ca e 
gency. 

111 0 \ ' · d 

Lo \\" ry 
I a nd 

The Colli er T rophy f r J 37 wa. awarded t t he . rmy .-\ ir 

U . S. Army photo 
THE KELLETT AUTOGIRO 

A two-place wingless giro plane powered by a J acobs engine. Seve ral m achines 
were delivered. to th e Army Air Corps. 

Corps for successful accomplishment in high altitude flying by the 
pressure cabin method. T he Air Corps u sed a special Lockheed 
plane. The presentation was made to General A rnold by the Presi­
dent at the White House September r6, 19 38. The citation accom­
panying the award reads: 

"To the United States Army A ir Corps fo r having designed, 
supervised the construction of and completely equipped the XC-35 
[Lockheed] substratosphere plane, the first pressure cabin ai rplane 
to be extensively flown success fully anywhere in the world ." 
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A STEARMAN IN FLIGHT 

One of the Lycoming-powered train ers in Air Corp service. 

ment in successfully developing and actually dernon trating the air­
plane automatic landing system, the gold medal emblematic of the 
Trophy being presented to these officers by ecretur5 v oodring 
October J4, 1938. 

The Harmon Trophy for the highest combat quadran efficiency 
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in the 3rd \1\ ing, GHQ Air Force, '' as awa rded t the 79th Pu r ui t 
Squadron, 2oth P ursuit Group, at Bark dale F ie! I, . hr ·ep rt La. 

The 19th Bombardm ent Group, in recocrniti n f it r c rei of 
10,942 hours of fl ying, during which onl y one min r acc ide nt oc­
curred, was awarded both the new Daedalian T r 1 hy and the · 1 m­
bian Trophy, a g ift to the A rmy A ir rps by the ol ml ian G ·­
ernment. The Group in captu ring the e two awa r I fl ew lur in cr the 
preceding year more hour · per airplane than an) th r ro-ani zat i n 
in the GHQ Air Force or in the entire \ir Coq s. 

Distinguished } lying Cro es were 1 resented during th ;ca r to 
Second Lieutenant Dross E lli , ir Rese rve; ec nd L ieute nant 
H omer A . Boushey, A ir Corps; F ir. t L ieutenant B. . K elsey, A ir 
Corps, and Lieutenant-Colonel Robert Ids, . ir orp ·. T he awa r e! 
to Colonel Olds wa. made ~ n rec o- ni tion o f hi s leadershi] of the 
Buenos Aires flight ; the other three for heroism display ·d in c n-

U . S. Arm y photo 
ARMY SIKORSKY S-43 AMPHIBI0:\1 

It is powe red by two Pra tt & Whitney Ho rn et cnr•incs. 

nection with flying accidents. The Frank Luke Memori al Trophy 
was awarded for the second consecutive year to the 77th P ursuit 
Squadron, Barksdale F ield, for the highest score of the year 111 

aerial gunnery. 
The increasingly high standards of training and efficiency of units 

of the GHQ Air F orce were demonstrated in connection with exer­
cises and maneuvers during the year. 

The 2nd Wing, GHQ Air Force, concentrated in Florida during 
the period March 14-3 I for annual field exercises, the area involved 
embracing central and north Florida. One of the primary objects 
was to test the new aircraft with which the Wing was equipped. An 
intensive study was made of the comparative performance of new 
and old aircraft at all altitudes and under all possible conditions. 

During the month of March, the 5th Bombardment Group, Ha-
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T HE SE ER K"Y EP- r P 'R IT 

I t is powered by a 950 h .p. Prall & Whitney T \Ti.n Wasp 
Standard constant _peed pro Her . 

of Yaluable 

ine nd a H amil ton 

of flying through line squall and wind hi · t which Inade nayia·ation 
a d ifficul t problem. After circli ng the teamer, th b mber r eturn d 
to M itchel Field on schedul e, d spite the ad,· r weather condition . 
T his fli ght was but one o f a nu mber of im ilar in er eption worked 
out during the year. The transport, R epublic'' gi ' en a 20-hom 
start out of H onolulu on J uly I8, was int epted 2 ,... mil s at sea by 
bombardment squadrons of the - th Group, Luke F ield. . gam on 
September 29, the 5th Group intercepted the "R p ublic· -4 hours 
out of H onolulu, 329 m iles from Oahu . 

The 23rd Bombardment Squadron, Hickam F ield, Hawaii, on 
A ugust I I, flew a mission 550 mile<: to ea, at an average speed of 
204 miles per hour. 

J oint A nti-aircraf t-.-\ ir Corps fi eld e:xerci e wer held during 
October in Eastern N orth Carolina, with the princi I ba es at Fort 
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Bragg and vicinity . The exerci in v lv ·d cone ntrat ion f a major 
part of the Regular rm _v anti -airc raft a rt ill ry in th ·ni tcd . ta tcs. 
Civilian aid was enli sted on a Iaro-e cale in the in ta lla ti on of an 
extensive aircraft ·warning net exten ling fr m th A tlant ic oa t 
line to F ort Bragg. The net was f un d t fun cti n very ffi iently 
in providing warning f r the defen e area £ the c:q pr ach o f a n · 
hostile aircraft , permi tt in pur uit intercepti on and the alteri ng f 
the anti-aircraft a rtill er·y. :Yl a ny mi . si n were fl \\"11 , cl ay a n l nigh t . 
by participatin rr bomba r lment and attack uni ts a in- ned to th atta ·k­
ing force, and I y defencl in o- pursuit quadrons. l\'lany b mba rdm ent 
and reconnai ·sance mi i ns were fl wn at high a ltitu I : . 

During the cli sastr us fl od in outhern Ca li forni a ea rly in :.larch . 

VULTEE ARMY ATTACK BOMBER 

One of the YA- r9 a ll-metal attack planes built for th e U. S. Army Air Corps. 
They arc powered by Pratt & Whitney Twin Wasp engines. 

Air Corps personnel aided in rescue work and performed a number 
of photographic and relief missions. Constant patrols were flown 
over the flooded sections, permitting the directing and facilitatin g of 
rescue work by means of radio communication, the dropping of food 
to people in marooned communities and towns, the gathering of 
accurate reports of conditions, and the directing of outside help. The 
17th Attack Group flew 37 missions-14 to locate marooned persons: 
four to locate washed-out roads; eight to locate destroyed bridges : 
six to check the condition of dams; two to check broken power lines; 
two to drop food to marooned persons, and one liaison mission to 
Los Angeles. The 38th Reconnaissance Squadron also took an active 
part in the work. 
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DOUGLAS BOMBERS IN FLIGHT 

Wright Cycl one-powered D ouglas B-1 8 bombers in formation . 

A rmy D ay broadcast from an alt itude of 30 .00 0 feet 0\ er New Y ork 
City in April , 1938. 

F lying the fl ags of Chile, A rgenti na, P eru and the United States, 
s ix Boeing fl y ing f ortress B-17 bombers under command of L ieuten­
ant-Colonel R obert U lds, commanding the _nd Bombardment Group, 
GHQ A ir F orce, took off from Langley Field \ a., on February 15, 
bound for B uenos Aires on the most notable good wi l.l fl ight of the 
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year. The next lay the fli o-ht took ff fr m ~[iam i and . aft r a .1 TOO ­

mil e flight to olon, . anama, decide I in th fac ( :nmewhat un f:w­
orable weather concliti ns at th e JUa t r, to cont inu · th j ur ncy 
southward. For 300 mi le the fli o-ht wa. mad ab \. · a n c JUato rial 
storm at an a lti tude f app r x imate ly _" .oo f t. The . ix plane: 
lanclecl at L ima, Peru , aft · · a rec rein n-stop fli g ht of 2. :mi l<: i11 
IS hours 32 minutes . 

At II :05 p.m. on F bruary 16, fiv - k off f r 
Buenos ires, th i.·th bei no- d layecl by a m hani ca l liffi ulty. 
The flight landed at 13 uen . _-\ir . in lightly ma r than 1- hour. 
after leavin o- L ima, a max imu m a ltitude o f 2 r , o f • t being attained 

U. S. Arm y pho to 
NORTH AMERICAN 'S BC-r 

The U.S. Army Air Corps received 174 of these basic combat planes, powered by 
Pra tt & Whitney W asps. 

at one time. After correcting the difficulty, the sixth bomber re­
joined the flight at Buenos Aires at 6:20 a.m., February 17. 

While at Buenos Aires, the Army airmen participated in the in­
augural ceremonies for the new President of the Argentine Republic. 
The homeward flight began on the morning of February 22, via 
Santiago, Chile, and Lima, Peru, where they arrived February 23. 

On February 25 they departed for Panama landing at A lbrook Field 
after a nine-hour flight. The final leg of the long flight was made 
from Panama to Langley Field February 27, the flight landing at 
5 p.m. after a trip of IO hours and 45 minutes. 

A second South American good will flight was made in August, 
when three Boeing flying fortress bombers led by Major Vincent ]. 
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Powered by a \\ right Cy cJ one I ,ooo h.p . en~· ne i. is. one of lbe most Iorro ida ble 
figh ters in t he Navy a.nd lVlnrine o ps squ dram. 

P acific Coast to Langley F i ld in IO hours an r minut bettering 
the p revious record for a military plane by r6 m ·n te· . T he fly ing 
t ime f rom Langley F ield to lar h Field had been L h Ln-- and ~7 
minutes, thus the previous East-\i\.est n'li an· ecord wa.: ex ·eeclcd 
by an hour. 

Ten JVIartin B - ro airplane- of he 6th B m ardment Group , 
F rance F ield, Panama Canal Zon . \Vere flo ~-n o a alvador, Sal-
vador and 1·etmn by way of C:.an J os . Co ta Ri a. in April. 

F lying a Seversky P -35 pur uit plane. Fir Lieutenant Harold L. 
Neely, A ir Corps, on J uly 28 era sed he t.'nited tates at a speed of 
approximately 278 m iles an hour, hi otal elap-ed time beino- I I hours 
and 29 minutes. Stops for refuelino- ,.,·ere na e a alt L ake City, 
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Omaha and Cleveland for a to tal tim - o f ne h ur and 3 - minute 
making the fl y ing t ime 9 hour and ~ ~ minute· . 

A D oucr la B-18 bomb r mad th fi r ·t tran ntin ental n n- t p 
flight for an a ircraft of th i typ on ug ust 19, f r m H ami I ton Fie! I, 
Calif. , to M itchel F ield, K . · ., cov ring th e 2, 570 mil e in I - hou r. 
and 38 minu t .. 

F light tec: t ing of th Boeing X l -15 '' S up r F ly ing F o rtrc .. 
bomber commenced in F I rua r v. 193 . a t \\right F i lei , f II wing 
a thorough in pecti on I) 1\Jat ri el Divi . ion eng inee r . Thi . airpla n 
was delivered to the 2nd Bombarclm nt C r up a t Lang ley Field , \ a .. 
A ugust 6. 

A nevv . rmy- avy .' ronauti ca l . p >cifica t ion t nit was e tab­
li shed a t the Materiel D ivi ion for th e pur po. c o f obta ining the 
standardization o f ae ronaut ica l . pe ifi cat ions betwe n the \rm) and 
the Navy. Aclmini trativ contr I o f the unit was vested in th e hie f 
of the Materiel D ivi s ion, a nd executive control in the permanent 
working committee f the eronautical Boa rd in \\a ·hington. 

O n October 26, Lieutenant L enjamin . K elsey, A ir orps, fl ew 
a new Curti ss A rmy Pursuit plane from Dayton , hio, to R uffa lo, 
N. Y ., at an ave rage speed of 350 mil es an hour, reporting a n ew 
record for an A ir Cor ps p lane . 

[ 

1.' 
i 

THE GLENN L. MARTIN 162 

One of the fast long range patrol fl ying boats under construction for the U . S. 
Navy. It is powered by two Wright T win-row Cyclone engines. 
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\ i\T ith the naval expansion program in imm dia te pro pect, active 
measures to increa e the number f air raft tend r and to develop 
adequate shore faciliti es a re ine capable requi ite to its realization. " 

Other excerpts from Secretat·y wan on ·s report are of interest, 
as follows: 

"On June 30, 1938, the a\ y had I. "90 sen ice and I I 5 obso­
lescent aircraft on hand and 642 ne\Y aircraf on order. This repre­
sents an increase of 2 05 aircraft over the t tal on hand and on order 
as of June 30, 1937. 

"The aircraft carriers ' arato rra,' 'Lexington,' and 'Ranger,' 
with their attached squadron , operated \\ ith the Battle Force . Two 
new aircraft carriers were placed in commi ion dur ing the fi scal 

6g 
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year , the 'Yorktown' n e1 ternb r o. 1937, and th 'Entcrpri :·<.: · 
on i\llay 12, 1938. 

"On October r, 1937, A ircra ft Force , c 1111 ri siwr the long 
range bombing squad rons an I their ten Icrs, \\'a · t ran f rred t the 

couting Force, and became irc raft 'c utina Force. 
"During the year the a ircra ft p rat ing fac ili ti e. at P e\· :riel!. 

an Pedro, and at . itka , Ala ka, \\. re placed in commi s ion a Fleet 
A ir Base, an Pedr , an I F ie t ir ] a e, itka , re 1 ec t ively . 

VOUGHT SCOUT BOMBERS 

A flight of Twin Wasp-powered Vought scout bombers, SBU-r, in U. S. Navy 
se rvice. 

"Special operations other than those regularly scheduled for naval 
aircraft, comprised the follo·wing: 

"During July 1937, the N avy conducted extensive search opera­
tions in the South Pacific for Miss Amelia Earhart and her co-pilot, 
Mr. Fred J. Noonan, after their failure to arrive at Howland Island 
on their world flight. Patrol planes and ships from the Hawaiian 
area started the search and were later joined by the 'Lexington ' and 
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On of the U. S. Navy's new :;hips to increase the effec ·,·ene·· of it air force . 

"Aircraft from the Naval Re-en e .-\...-iation Ba e at L ong Beach, 
Calif. , assisted in Aood re cue and reli ef op ra ion in the Los ngeles 
area during ·March 1938. 

" F leet aircraft took part in coasta l frontier JOmt air e.,-x:ercises 
and in minor air exerci es of the same chara ter on both the " tlantic 
and Pacific coasts. 

"Naval and Marine Corps aircraft participated in the National 
A ir Races at Cleveland, and aircraft of the Fl et Marine Force took 
part in the l\lliami A ll American A ir how. 

" Fifty-one airplanes of the F leet ·Marine F orce flew from Q uan­
tico , Va., to San Juan , P uerto Rico and return, for the purpose of 
participating in fleet landing e.,-x:erci ses in that a.rea during J anuary 
and February. 

"Extended flight training from tenders u mg outlying bases, 
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was con lucted 1 y unit of A ircraft 
and I acific coast of th e l nite I tat 

cout ing F rce on the Atla ntic 
. in . 1a kan water , and in the 

Hawaiian and ar ibbean a rea ." 
" · ince the inaug urati on of th a iat i n ca let p r g ram n July r. 

1935, suffici ent t ime has lap ·· cl t ju lge th · merits of the plan a 
a metho l of meeting the hortag f pi! t a ttenda nt up n x pa n ion 
to Treaty ~ avy st r ngth. The r ult have been emin ntly sati .­
factory and th av iat i n ad t have fitted smoothl y and effi i ntly 

-- ------- -- -- -- -- ··- --· -- -- ---­. . 

U. S. Navy photo 
U.S. MARINE CORPS GRUMMANS 

They are F3F - 2 Wright Cyclone-powered fi ghters flown by squadron Two at 
San Diego, Calif. 

into their places in the aeronautic organization. The number of avia­
tion cadets has increased during the year from 554 to 812, of whom 
526 were at sea with the fleet on June 30, 1938." 

Rear Admiral A rthur B. Cook, Chief of the Bureau of Aero­
nautics, gave a more detailed account of his annual report for the 
fiscal year 1938, as the following excerpts show. 

Admiral Cook's Report 

"Shore facilities to support the operating aircraft are being de-
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•. S. Navy photo 
NE\.V COl\SOLIDATED PATROL BOMBER 

This four-engine XPB 2Y- 1 with four Pra t · Whitney Twin Vlasp engines was 
deliver d to the )l ayy in 193 . 

contribute materially to the r elief of \ i\ est Coast congestion. In 
similar manner, the commi ssioning and active development of the 
Fleet A ir Base. San Pedro, Calif. , has afforded facilities in the Long 
Beach-San Pedro area fo r the intermittent accommodation of battle­
ship and cruiser-based aircraft. The recent commissioning of the 
F leet Air Base, Sitka, A laska, ' 'vill permit the orderly extension of 
operations north and "' estward from the P uget Sound area. 

"The operations of the patrol planes attached to the A ircraf t 
Scouting Force have been seriously hampered by the lack of support­
ing tenders. Advanced designs of seaplanes already realized, coupled 
with expected further developments, will make this problem increas-
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ingly im1 ortant if the p :sibilit i . f r the. e craft 1n upport of 
F leet operat ions are to I e expl r d a nd utili z d to full ad vantag . 
The meaoTe number, to rre thcr with the b Je c nt type f . hi p. 
ass irr necl to thi s mis ion, con. titute a handicap which ca n nl ) be 
removed by an or I rly and rapid replacement pr . ra.m . Th i . h~ r t ­

age will even tually be lightly all viat d by th.e . a . . 1rrnm nt .. lu.nna 
the fi scal yea r 1 3 of tw de t r y r . . the · hll d. and · \\ llkun ­
son,' clue fo r dec mmi i nincr, to dut) a: . apbn t ·ndcrs . small. 
Conversi n of the e v el i to be ini t iated in J ul). 1 3 . n Jar rre 
seaplane tend r, the ' urt i. -,' i unci r construct ion a nd it is -x­
pectecl that an addi io al la rge ar Jan t nder a nd t\\'O. mall : ·aplanc 
tenders will be laid clown dur in()' the current yea r . 

"Two aircraft car ri r ·were placed in commi SS IOn during the 

U. S. Navy photo 
C RTISS NAVY SCOUT BOMBER 

It is lhe SBC-4 powered by a Wrighl Cyclone engine. 

fi scal year, the "Yorktown" on 30 September, 1937, and the "Enter­
pri se" on !2 May, 1938. T he first aircraft operations in the " York­
town" were conducted on ro Novem ber, 1937. These operations 
were fo llowed by a shakedown cruise to I anama and the \ iVest In­
dies during January and February. The first aircraft oper·ati ons in 
the "E nterprise" were conducted on r 5 June, 1938, followed by a 
shakedown cruise to Rio de Janeiro, Brazil. These vessels wi ll be 
ready to join the F leet by about the first of the calendar year on I 
completion of postcommissioning navy yard work. 

"Five light cruisers have been commissioned during the year. 
These vessels con tain improved handling facilities for their comple­
ment of four aircraft. 

"A continuous program of experimental projects, within financial 
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The four -m oto red patrol bomber , \\"ith P ntt &. \\ .h it ney Twin W asp engines, 
whi ch ikor- ky built fo r the Navy . 

" A ll naval a ircraft tact ical units continue to be a signed normally 
to the F leet. Training, experimenta l and miscellaneous airplanes for 
administrative requirem ent a re a s i ~;n ed to shore activities. 

" The policy of assigning ce r·tain fleet patrol squadrons tempo­
rarily to Commandants of the Naval Districts on both coasts, for 
short periods, to further development of coastal defenses, continues 
in effect. 

"Naval aircaft assigned to t he Fleet participated in all Fleet 
problems and tactical exercises during the fiscal year 1938. The 
squadrons of Carrier Division Two operated from the Naval Air 
Station, Norfolk, pending the 'Yorktown· and 'Enterprise' joining 
the Fleet. :Marked developments and improvements have been made 
in all phases of aircraft tactical training. 
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" I articipati n o f the 1 at rol . ltiadron in n et pr blem a nd ex-
erci es tog ther with adva nce ba. 1n v h· I I ncr ran cre 
fli crhts : 

"(a) IJ) Patrol \\.ing ne ( ba d at a n D ie r 

"i\'o rthwe t-Aias ka n area. Th . e fli g ht cover d th 
K diak, itka a r a as well as th conti11 ·ntal N rth\\" , ·t. Tili · win cr 
participated ex ten: iv Jy in a ll J7l 'et exerci es . 

"( b) I y Patr I \\"ing Thr e ( ba ed in the ·ana l Z ne ua n-
tanamo, Culebra and o th •r ·aribbea n- entral A meri can a reas. 

·'( c) by Pat rol \ iVing J-"our ( based in the Pacific · orthwe t) to 
variou · areas along the Pacific Coa t of the · nitccl ·tatcs . 

"( d ) by Patrol \ 1\l ing l ; ive ( baed at Norfolk ) to various areas 
along the At lantic ast o( the nited ·tates a well a extensive 
ope ra tions in the ·uantanamo- ·ulel ra ec tor of til e Caribbean. 

"Durin<:r th e yea r , 18 planes r ·ons lidated flying boat I compri s­
ing P atrol ·qua Iron · ::\ inc a nd Te11 ll1ade a non- ·top flight from San 
1 iego to J-learl Harbor in cident to the deli very of new aiq lane . 
I atrol Squadron Two ma lle a ·imila r non-stop fli ght from an D iego 
to Coco Solo. 

"On Jul y r , 1937, A ircraft Base F o rce, compri sing the long 
range Patrol Bombing Squadro ns, was tran sferred to the Scouting 
Force a nd became Aircraft Scouting 1.-o rce. 

"Du ring the yea r , the operating ba:es at Reeves F ield, San Pedro, 
and S itka, A laska, vvere officia ll y placed in commiss ion. 1 wo new 
patrol squadron s, VP-1 8 and V l.J-1 9, were organi zed and joined 
their respective wings at :Pea rl Harbor and Seattle. 

"Aircraft O ne, Fleet lVla rin e Fo1·ce, fl ew from Q uantico , Vir­
g inia, to San Jua n, P uerto 1-<.icu, in January and returned in lVIa rch . 
The flight was made for the purpose of participating in Fleet Land­
ing Exerci se No. 4, in support of the g round forces of the Fleet 
Marine Force. lt is o f nute that thi s organization fl ew 52 airplanes to 
the maneuver area, ca rri ed out extensive oversea operations and re­
turned without any major casualties. 

"Aircraft Two, Fleet Marine Force, based at North Island, was 
taken aboard the " I(ange r" and functi oned as a group for a limited 
training period. This was the first time that a Marine Corps unit had 
operated from a carrier as a group. Two squadrons of Aircraft Two 
participated in F leet Problem XIX and made excellent flying records 
without casualties. 

"Aircraft from the 1'\aval Reserve Base at Long Beach assisted 
in flood rescue and relief operations in the Los Angeles area during 
March, 1938. 

"The policy of delivering new aircraft by air and of ferrying 
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_om ld tn Ea. t oa. · _tation. for Yerhaul a nd return \\a con-
in u d. Thi . im·oh·ecl a o al o approximat I · .., -o trans-continenta.l 

Ai a ht. du ·ing th y ar. ln addi · i n. a larue num b r of patrol planes 
w r deli ,· red t ,·ar iou ba e . 

' 'Light r-than -air acti,·iti e on ·inued t c ncentratecl at the 
:\ a ,·al . ir ... tat i n . Lak ht Lt. . 

tran . f · rr d f rom th . ·my a 1d h 
pia d in Aying . tatu. . 1 n 
ing n n-rigid air. hip. The a IIi io1 of he 

f n n-rigi air:h ip. opera in, to. ix. o f which t wo are in an ·xp r i-
m ntal :tahL. Th re wa_ a ra ifyinu increa in the number f 

1 erat incr h urs per ai r hi . Th o in lucl cl oa tal patrol 

r-- - -

U.S. Navy pho to 
BREWSTER FIGHTER-BOMBER 

The SBA-1. 1 owered by a \;\, riaht Cyclo ne engine, and bui.lt fo r the Navy. 

exercises, som e in conjunction w ith submarines, and a demonstration 
of the adaptability of non-rig id air hips fo r target p ract ice photog­
raphy. A class of six tuclent officer s was assigned to lighter-than­
air training. 

"Various techni cal imp r ovements in ai r ship equipment have been 
brought about , including a n improved system of bow mooring for 
non-rig id a irships : improved mast equipment and construction of a 
synthetic rubber envelope. The Durand \irship Committee has con­
tinued to function , and has sponsored useful experimental work in 
the fields of aerodynamics and structural analysis as applied to air­
ships. Much of this can be applied to the moderate sized rigid airship 
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fo r trammg and airplane carryina a authori zed 111 the Nava l Ex­
pansion B ill. 

"The training of Aviation ·adet , 1\aval R ese rve, was c ntinued 
at Pensacola during the fi cal year 1938, and is relie' ing the hortaae 
of commissioned office r pi lots avai lalle f r duty in the Naval _ ro­
nautic Organization. I\o foreign officers were un ler instructi n 111 

fli ght training at Pensacola luring the year . 
"Annual 14-day peri ls of t ra inin duty were c ncluctecl f r a ll 

members of the Aviat ion F leet Re erve . T he la rge numb r of ri eet 
Reserve aviators on extende I active duty fo r th e purpo. e o f aug m · nt­
ing the complement of reaular naval aviators in con necti on with th e 
training of aviation cadets at the _ a' al Air . ta ti on, Pensacola, mad· 
it possible to provide q -clay trainin T peri ods for a considerable ntllll ­

ber of the voluntee r av iat ion rese rve offi ce rs who prcv iou: ly had been 
deprived of thi s trainin clue to lack of fund s. Thi s training se rved 
not only to stimulate the interest of the voluntee r g roup, but prov ided 
badly needed rdre her courses. 

"There a re shown below the amounts of the app ropri at ion "A via­
ti on, Navy" for th e fi sca l years 1936, 1937 and 1938. 

Navigat ional , Photographi c, Aerologi ca l and 
Rad io Equipment ....... . 

:Mainten an ce and Operation, Aircraft and 
Air Station s ....... . 

Experim ents and Development ... . . .. . .. . 
Aircraft Construction . . . .... .. . . .. . . 

·Total .............. . ........... . 

s 750,000 

18, 796,ooo 
4, 768,ooo 

27, r86,ooo 

Ss r .sao,ooo 

1\)Jj 1936 

s 700,000 s -19S , 2oo 

14 ,408,270 r 1 ,o 2o, ~~so 
2,500,000 2,49S ,ooo 

2o ,g8o ,ooo 26,71 s ,66o 

SJS,sSS, 270 S40 ,7J2 ,J !O 

"Under the subhead "Experiments and Developments," a supple­
mental appropriation of $r ,268,ooo was made to meet unexpected 
increases in the cost of experimental airplanes. These supplemental 
appropriations have been of inestimable value in enabling the Bureau 
of Aeronautics to meet the emergency costs which arose under the 
several items mentioned. 

"During the fiscal year 1938, as compared with fiscal year 1937, 
the total amount of hours flown increased 19. I per cent. The total 
output of repairs to airplanes and engines increased 34·3 per cent, 
while the overhaul expenditure, including labor and material, in­
creased 41 per cent. This increase was partly caused by an increase 
in cost of materials of 13 per cent over that of the preceding year, 
and partly clue to an increase in the average size, weight, and com­
plexity of the airplanes over that of the preceding year. Those fac-
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RYAN MILITARY TRAIKER 

One of the S-T -M models bu ilt for the Guatemalan air fo rce . It is powered by 
a I so h.p. M enasco engine. 

accelerated service and special test which both engines and aircraft 
undergo as a matter o f routine, the practical limitations of engine 
operation affecting durability and reliabil it) such as speed, power, 
output , manifold pressure, etc .. a re so well known tha t hig h outputs 
have been achieved with safety . Considering the amount of actual 
operating time, serious service engi ne failures have been few. The 
personnel operating, servicing and overhauling aircraft materia l, as 
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the result of the di seminati n o f the in formati n · cu r d from the 
tests, have achieved a hi crh d gree f efficiency in spite f the increa -
ing complex ity of their duties . 

"Power ou t1 uts b th at ea level and altitude have n ·en con­
sistently at a rate '' hich compar ·s fa ,·orably with that f previou :­
years. The air-cooled rad ial ha · k pt . te] in its fie ld and is am ng 
the most powerful kn wn n a wei ht an I di ·pla ment ba i . 

"As the aerodynamic haracteri tic: advance and 1 hy ical appea r­
ance of the planes chan ·· · \\ ith incr a. ing ize, they troncr ly affect 
the trend of aeronautical encr ine le \·e lor ment. In ant icipation of the 
trend, considerable developm nt ha ]pen made with ther than the 
conventional rad ial eng ine types, \\ ith ut neglecting the latte r t) pe. 
Improvement has been btained in altitude performance, general 
performance and reliability . 

"I n the in . tallat ion o f eng in s . considerable \\ ork has been clone 
resulting in reduction of drag \\·hilc still providing sufficient a ir flow 
for cooling the increasingly Jarg r .' ize eng ine cylinders and still 
keeping the acces ·ory compartment at a reasonable temperature. 

"The suppliers of acces ori es are becoming more widely dis­
tributed and the fi eld is marked Ly a more vigorous tone in the 
attack on the problems involved. The outlook for outstanding future 
developments is bright. 

"Among the marked changes in operating procedure is the advent 
of small auxiliary power plants for occasional electri cal current de­
mands. 

"Special fuels and lubri cants necessary for the particular se rvice 
required of them are now commercially available at all large airports, 
as a result of the Bureau 's in sistence years ago on their necess ity. 

"Cooperation between thi s Bureau and other Government agen­
cies, such as the National Adv iso ry Committee for Aeronautics, Na­
tional Bureau of Standards, and the Air Corps of the Army, through 
the interchange of information, has in many cases materially short­
ened development time and prevented useless duplication of effort 
and expenditure of funds. In spite of these savings, it becomes in­
creasingly more difficult to achieve outstanding and marked progress 
without a considerable increase in experimental funds to keep pace 
with the elaborate and expensive developments of other nations. 

"Development of aeronautical material on board naval vessels 
for the launching and arresting of aircraft, and of the necessary 
features on the airplanes, has shown orderly progress to meet the 
increasing requirements. 

"Experimental airplanes have been procured almost entirely for 
the purpose of serving as prototypes from which satisfactory produc-

-~~----
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' ·D urino· the 1 as t year th f 1 - a.ir lane and one air hip 
were completed, together wi th many mi cellaneous t - t im oh ·ing 
engines, propeller ·, equipment, an v·1; u- p rformance data. 

"Continued progress ha · been made in the de\ lopment of new 
types of inst ruments a nd improvement f ex.i t ing t) pes . P art icular 
a ttention has been gi' en t the imt r v ment and de elopment of 
nav igati onal instrum nts . R epai r fac ilitie ha e been enlarged to 
provide better maintenance for in ·trum nt in service. 

"T he Bureau has conti nued its policy o f e..xplor ing fully all ma­
terials which appear to have pos ibilities of promoting incr ased 
performance through lightness in weight consi tent \\ ith satisfactory 
structural and maintenance considerations . New methods of fabrica­
tion designed to simplify production and concurrently improve per­
formance of aircraft , such as spot welding, have been adopted as 
standard methods o f construction for many parts. T he use of flush 
riveting, because of the improved aerodynamic qualities which it 
imparts to exposed surfaces, is being extended. P rotective coatings 
superior in quality to those ava il able commercially have been de­
veloped under the Bureau's d irect ions with a view towards simplifying 
maintenance problems by reducing corrosion. Cotton and acetate 
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base fabrics have been devel peel which throucrh t ts appea r t be 
su itable fo r parachute u e. \ ar i u metallurrr ical d v I pm nt . in­
cluding tests, are un der way in an effort t deve l p IJel t r a ll y. than 
those now ava il able. A ries of Ii rrht weight land in cr cr ·a r wheel · 
have been developed a nd app ro\ ed fo r . ervice u e. E I ctri ally 
heated fli ght equipment for low temp rature opera ti n ha I een d -
velopecl. \ new des ign afety bel t to re luce injuri s t 
incident to crash landing is bein cr se rvice t steel . 

"Very g rat ify ing progre s has been male in th e appli cati n 
recent aerodynam ic data in the des ign of new naval a ircra ft , and In 
the modification of ex isting types, with marked im pr ,. ment in 
efficiency and genera l perfo rmance. I· urther im provement i a nti i­
pated a it become. prac ticable to incorporate the resea rch nnding. 
of the -at ional A !vi ·ory ·ommittee f r Aeronautics . 

"The B ureau has obta ined the ful les t cooperat ion {rom the :\a­
tiona! Advi. ory Committee fo r A eronaut ics on a ll questi on involving 
pure re earch and on many problems conce rn ed with pa r t icula r de­
sign features. I n ace r lance with long estab li shed policy tho e 
aerodynamic problems of a purely rc ea rch nature a re as igned to 
th e Committee fo r study a t Lang ley l· ield , and in so fa r as it is 
prac ticab le, the specin c design problem are inve. tigated in the 
Bureau of Construction and H. epair \Yind tunnels a t the \ t\ ashing ton 
Navy Yard. D uring the past yea r , the increased im portance of care­
fu l aerody nam ic study has made it necessa ry to rely on th e Commit­
tee's faci liti es for invest igation of design problems on la rge scale 
models beyond the capacity of th e \-"Vashing ton Navy Ya rd . T hi s 
ass istance has been obtained in extensiye tests in the f ull sca le tunnel, 
free-spinning tunnel, high speed tunnel, p ropeller research tunnel. 
and atmospheric tunnel. The work in volved has ranged from studies 
of simple wi ng models to the invest igation of airflow and control on 
fu ll scale airplanes. 

"Research and design development have been very act ive in pro­
ducing improved flying boat hull lines, better stability and control, 
and better aerodynamic efficiency. In particular, eve ry effort has 
been made to eliminate unnecessary drag from representative air­
planes in order to secure max imum performance. 

"Radio equipments delivered to the Service during 1938 have 
shown a gratifying increase in performance, especially with rega rd 
to an increase in power output . 

"Landing lights having a greater beam candlepower and increased 
efficiency have been procured during 1938. Improvements have also 
been effected in approach light systems for monoplanes . A non-glare 
diffusing globe has been developed for exterior lights. Navigational 
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F r n t view of the OS2 - r seaplane \rith a ~o h .p. Pr:tt - ·c hitn y Wa p Junior 
engine and H amilton tandard constant _peed propeller. 

"1\l[ake every effo rt to obtain adequa e f nd for a w 11-con idered 
a nd comprehen ive xperime.n tal proPTam · o effe t continued im­
provement in aircraft and aircraft engin reliability and 1 erformancc 
and to fore stall our fallin g behind forei211 ountries in the e respect . 

"Provide required increa e in na, al per onnel to upport the ex­
pansion program." 

In June, 1939, Rear Admiral ook, with an e..'\:ceptionally fine 
record for effici ency and personai populari ty, completed his tour of 
duty as Chief of the Bureau of Aeronautic , and be ame Commander 
of Aircraft of the Fleet Scout ing Fore . ap tain J ohn H . Towers. 
who had served as Assistant Chief of the Bureau, was appointed to 
succeed Rear Admiral Cool-e 
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H.ea r Admi ra l T o wers broug ht to hi s ne w po. iti nn a s hi f nf the 
Tavy a ir f o rces o ne of th e wo rl cl"s p io nee r av iato rs . . kill I in a ll 

phases of se rvice av ia tion ancl one o f the m ost popular o ffic e r in th 
nati on 's a ir fo rces . He wa. born in R m e, Ca ., n Janua r) 30, I 8 .- . 
and r eceived hi s educat ion a t the ; o rg ia In . t itute o f T chn o loo-y 
a nd the ... Nava l . cademy . H e s tarted fl y ing in 1 1 r. ta king hi 
first training und er C lenn Il. ·urti ss . J uring the W o rl d \ Va r h e 
was Ass istant D irecto r of Nava l Av iatio n , and in 19 19 wa 1 laced in 
act ive charge of the X avy' s fli g h t a ross the At lant ic- the fir t in 
hi story . He ca r ta inccl th e i\ C-3, o n of t he three flyin g boat that 
s tarted the flig ht. \ i\i hil e th e N C-4 managed to get ae ro , bo th t h 
N C-2 and N C-3 were forced do wn on th e A tlantic by eng in trouble. 
The NC-3, howeve r , was tax ied in to the .·\ zo res afte r a t hrilling 
battle ·w ith hi g h win d· a ncl ro ug h seas . Se r vice abroad, a a t tache, 
with the f<'l ee t a. a ca rri er comma nd er a ncl com m a nd o f sho re tat io n. 
gave R ear A dmira l Towe rs th e va ri ed expe ri ence that q ua li fi ed hilll 
f or hi s new command at a tim e w hen the avy's a ir fo rces were be­
coming vitally important in the de fense es ta bli shm ent. 

The new A ·sis tant 'hi E o f th e L ureau 0f Ae ronautics wa s Ca pta in 
M. A. M it. che r , w ho was a 1 il t o f th e NC-1 on th e :\tl anti c fli g ht 
and wh ose career during th e la st 20 yea rs hac! pa ra llclccl that o f .Rear 
Admiral Towe rs . ' 

U. S. Navy photo 
NAVY CONSOLIDATED PBY'S 

They are powered by Pratt & Whitney Wasp engines. 
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and ass ig ned to air statio ll 
complete N avy tra ining a at 

-Law 
men-

quently assig ned to other _-\rmy and ~ -,n·y nduct ing courses 
in aviation subjects, and to nrrine an air lane manufacturing plants 
to take advantage of maintenan e and repai r pr edure ourses of­
fered by the manufacturers . The oa t G ard took advantao·e of the 
faciliti es offered by the Air Corps Te hni - hool at Chanute Field, 
Rantoul , Ill. The courses at Charlll Field overed a ir raf t sheet 
metal work, parachute instructi n. ai -craf mainte an e and engine 
overhaul. Four officers were a igned to the - hool. whi h offered a 
I a-months' course. 

An important part of the t raining f o t Guard aviators, after 
their assignment to aviation units for du y was the requirement 
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calling f r one hour of in trumcnt fli g ht tra ini11g. so-ca ll d " bliiHI 
fl y ing, ., and one hour o f ni rrht fl yin rr ea ·h 111 0nth. Furth rmore . all 
aviators and aviation pilot had to c m plete a ro-hour vllabu of 
instrument fl ying on rep rtin rr to a tati on for duty, pri or t o as w n­
ment to regular flight duty. 

A nother advance in Coa t ua rd . viat ion durin 193 wa the 
opening of th e new :\ir tat i n at P loy I Bennett F ield , ] ro klyn. 
N . Y . Thi ·tati on fill ed a rr reat need an I was a lmirably itualed 
to offer proper protection to th tremendou. hippino·, fi shing an I 
yachting activiti s centered about :\ ew Yo rk. It pr vcd to b ' the 
IJU sies t of a ll oas t ua r I \ ir . tat ions, a nd wa. t:1x cl to th e limit 
o f its capacity on week- n Is, respo nding to ca ll s of amateur fi sher­
men and embryo yacht. men, in di stress or out pa t chcclule. 

NEW COAST GUARD STATION 

The fl ying Coast Guard now has these quarters at Floyd Benn ett Field , New York. 

Official records· of the Coast Guard disclosed that in 1938 a total 
of 4,383 flights were made as against 3,842 in 1937, or a gain of 54 I 
flights. Because 323 of these flights of 1938 were made at night, 
and many of them were out over turbulent open water, the fact that 
such hazardous trips increased by 69 in 1938 over 1937 indicated 
how well both equipment and personnel stood up under exacting 
conditions. 

Coast Guard aviation averaged I 2 flights a day throughout the 
entire 1938 fiscal year, and involved a total flying time of 10,131 
hours, covering 934:430 miles of flying, or an increase of 153,885 



0:\ T ·c :- RD .\ \"L TIO . . 7 

HALL AL 'MI N "M PH- 2 

Bui lL for the wo ·o h .p. W right yc.lonc 

mi le. OYer I937· An a rea 
ope n sea ,,.a ·ear heel hy Coa • tard 
o [ wha t is onsi lered routine d !" ~-. 

_quare lilc- or 1alld and 
p ne· in the erf rman 

\ Vhile bare stati st ics ometime~ a no por ray all the · lo r o f 
dange rous tasks well clone. the foil \\·ing · bl proYide am ple p r 
o f what was accompli shed by the Ion air a 11 or he oa · ( ,uard 
cl urin rr 1938. 

P er ons warned o f impendi ng da aer .. . ... . .... . 
Vessels wa rned of impendina d we .. . . . ... .. . . 
Passengers transported . ... . ...... ...... . .. . . . 
Persons ass isted .... .. . . ... . .. ...... . ... . .. . . 
E mergency medical cases tran por ed ... . .... . . . 
Persons transported from d i ~abled ves::: I- .. . .... . 
Persons otherwise t ransport d . . ... . .. . . .... . . . 
D isabled vessels located . . . .... .. . . .. .... . .... . 
Navigational obstructions rep rted . ... ......... . 
Vessels identi fied ... . .. . . . . . .. . . . · · · · .. · · · · · . 
A irplanes identifi ed . . . .. . . .... . . . . · . - · · · · · .. . 
A ssistance rendered to other GoYernm 1t depart-

ments ... . . .. .. . . . . . . ... . . . .. .. ... . . . 

"06 
" -If 

2 L 

q 8 
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369 
63 
I 

J-t670 
7008 

In addition to ass istance work, the Coa t Guard wa c lso charged 
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w ith law enforcement p rtaining to th p rotecli n f th u. tom. 
revenu e, a nd the prom in nt pa rt pia_,. d b,· t h :\ Yi a t ion b ra nch of 
the Coast ·ua rcl in 1938 wa sho,,·n I y th e fo il < win g tat i t ic :-

. muggling v .. els located . . . . .. . ... ......... . 
Smuggling ves el. s i ze I .... .. ... .. . . . . . .. . . . 

ontraband seized ........ .... . . ........ . .. . als. 
Illicit disti lleries located ..... . ...... . .. .. . . .. . 
Illicit d ist ill eries eized .. .. .. . .. . . . ... . .. .. . . 33 
Estimated annua l revenu e los t to th GO\·e rnm nt 

clue to illicit el i t ill ri es located by Goa t ( ;uard 
$5.1·( 1).-10 

M i cellaneous ca:es o f la w enf o rcement I. ) 

T he Aviat ion Div i ion o f th e oa t ;ua rd , un ci r t he d irec-
ti on o f apta in L. T. C halke r. U .S. ·.c; .. in clu cl ecl ig ht a ir s ta ti Jll 

located at Salem. M as . ; Ne w 'y' ork , N . '!: . : harl s ton. . . t. 

U . S. Coast Guard photo 
COAST GUARD GRUMMAN ] 2F-r 

This Wright Cyclone- powered utility plane is operating from the cutter "Spencer" 
in Alaskan waters. 

Petersburg, F la.; M iam i, F la .; B iloxi, Miss.; San Diego, Calif.; and 
Port Angeles, Wash. ; and A ir Patrol Detachments situated at Cape 
May, N. J.; and E l Paso, Texas. Seven of the larger Coast Guard 
cruising cutters were equipped to carry aircraft, and planes are as­
signed to three of these vessels; on the Cutter "Bibb" at Norfolk, 
Va.; the Cutter "Taney" at Honolulu, T. H.; a nd the Cutter "Spen­
cer" at Cordova, A laska. Coast Guard planes were classified as 
inshore patrol planes, having a cruising range of approximately 500 

miles; intermediate range planes, with a ra nge from 500 up to I ,ooo 
miles ; and long range planes which can cruise from r,ooo to 2,000 

miles. In addition there were a few special service ,p lanes used pri­
marily for training and administrative purposes. 
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COAST G ARD Al.1:B L \ - E 

An injured seaman being taken aboard a Co:J.St Guard plane fo r quick transporta­
tion from his ship to a hospital bore. 
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As a rrene ral rul e, the miss in cr partie: were located sa fe and . unci 
with nothing m ore se rious than a broken clo wn en inc in th e ir b a t 
or a broken clown th eory in th ir mind . relat ive to 1 ract ical na\·iga ­
ti on , !Ju t it was the luty of th e oa. t G uard t he ure that such wa., 
the case. There was Jl nty of t r uble when the week- a ilors 
ran into the sudden squa ll · whi ch ha\·e a hal it ( a ri ing 
afternoon , and the ove rturn ed sa iling yachts and 1 rok n 1 
boats then put a ray hair· in the heads o f th e oast · uard 

The strategic p . ition , in relat i n to the call for a i tan e rig i­
nating in th e hig hly traveled coa twi se and tran -atlantic . hippin g 
la nes, cann ot be too g reatly stre ·sed, a nd th e record a ma. cl by th e 
New York air station in its fe w m onth s of o peration \Yas a tribute 
to th e effi ciency of the ·oast Cua rcl . The desig n o f the : tat io n \\·a . 
itself quite uniqu e in that th e entir t<1ti on , including hangar, . hop:. . 
offices. dormitories, and living quarte rs fo r the pe rsonn el, \\ as und er 
one roo f. 

The plans for th e future o f ·oas t G ua rd /\ viati on inc luded 1 he 
constructi on o f two new a ir s tati on:, one located at E li zabeth C ity . 

r. C., and the other at ·an 1: rancisco, Cali f. Land was being 0h­
tain ed for both fi eld s. 

\1\ihen heroism is considered mere workaday routine, it i eli fficul t 
to pick from many meritorious feats of the Coast G uard aviati on 
units those particularly worthy of m ention. B ut if it is kept in mind 
that those g iven here a re onl y typical of many othe rs, fairne ss will 
have been prese rved. 

O n A ug ust 22, 1938, \1\iayne C. Taylor , Acting Sec reta ry o f the 
Treasury, for the Pres ident , awarde 1 Lieut. Commander Frank :\. 
Leamy, Boston divisi on of the Coast Guard, the Distinguished F lyin g 
Cross " in recognition of your outstanding performance in fl y ing a n 
airplane of the Coast Guard a distance of approximately 6o mil es 
from the Salem Air Station, to contact the trawler '\iVhite Cap,' in 
the open sea, and removing from that vessel an officer whose le [ t 
arm had been severed. The patient was then safely transported to 
Salem, Mass., for emergency treatment and further hospitali zat ion. 
The flight was made under adverse conditions of darkness and ro ug h 
seas which made landings and take-offs hazardous." 

That the New England trawler fleet appreciates the splendid 
work of the Coast Guard's aviation unit was indicated during 1938 
when the Federated Fishing Boats of America furnished two loung­
ing rooms for the fliers in an abandoned lighthouse on the Service's 
air base grounds. 

Henry Morgenthau, Jr. , Secretary of the Treasury, acting on 
behalf of the President, on May 12, 1938, awarded Lieut. Carl Baker 
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VOUGHT N :\\1.. COCT O.f ER 

The S B - r, po wered by a P ratt & T :;p n ne and a 
H amilton r. 

1·eported slowly bleeding t d 
·tati on from an ax wound in th knee : ha· or wa un­
able to handle the case and that the near t h pital o be ea heel b, 
land and water t ransportation wa ·oo far awa: to rmi t ~aving 
the boy's life. T he message a ked i a Coa~· G a lane could be 
made available to transport the boy ·o ~orfolk. 

"Darkness was fas t approachin and the we 
ing and hazy. T o answer the call meant a ~ -o- lil nio- fl.i"'ht ' ith 
a blind , dangerous landing after darkne in the wamp~- -hallO\'o log­
strewn waters adj acent to Ocracoke Island b low ape H attera- , 
N . C. N evertheless, the seri ous c ndition of the injured man bleed­
ing to death warranted making th is altoo-ether haza- us flio-h t. 
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"In 25 minutes, L i ut. J:u rkc took off in plan -I -9 \\·i th an 
emergency medical ki t, and within th ree hour landed in th ound 
off Ocracoke Is land, but the plane immediately ra n agr unci in the 
da rkn ess on a m u I flat among fi h . lakes about one ha l ( mi le ff ho re 
from the Coast G ua rd tati on . 1\Ien f rom the tati on on ro \\"ed 
out to the plane, whi ch wa \\ rked Io e nea r! ) at once, but in tax iing 
toward shore, it g roun Ie I aga in. 

"When refloated , th e p lane wa tax ied in to de p \Vater , a lthoug h 
still sunounded I y fi ·h stakes . mud flat : and un li h ted buov . Arm ­
stead T. O'Neill. aged I , was broug ht al a rc! the plane fr m a row­
boat, hav ing been injured seven hours bef re while choppin r wood, 
severi ng an a r tery in h is left leg below t he knee. He was bleed ing 
profusely when br ug ht aboa rd the plane. T he plane took off am id 
fi sh stakes in the darkness a nd withi n one hour of fl i ~.r ht the pat ient 
was p laced in a wa it ino· am bu lance at the N aval .-\ir 'ta ti on . Hamp­
ton Roads, Va. I n a ll , the plane traveled 4 25 mil es in darkn e. s and 
un der adverse weath er cone! i t i ons." 

T hus does the aeri a l a rm f the Coast G uard, nig ht and day. fly 
its appo inted roun d., aid ing its brother G ua rdsmen in land sta tions 
a nd afl oat , to pe rpetuate th<.: t ra li t ions of the ser vice \\"hi ch i., in 
truth, "Always Ready." 

U. S. Navy photo 
BREWST E R NAVY FIGHTER 

The F 2A- r , powered by a Wright Cyclone engine and built by th e Brewster 
Aeronautical Corpora tion at Long Island City , New York. 
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FEDERAL GOV E R NMENT ACTIVITIES 

Bur au of . ir 
B ureau o f ri ~h 
- D ivi ion f 

e lo ical 

A 1\1 N r the many clepartrn 1 · ~ 
Gove rn m ent en ag-ed in a ro 
have made intere \ in O' epor~ 

Civil A er onautics Au thority 

D uring th e fi r t ha lf of I .., . g Yenmen < r 
t ion o f civil aerona utics in the ·cni · d 

f the Federal 
, he f llowing 

the B ureau of A ir ommerce f th l e mmer e. O n 
!-\ ug ust 22, the personnel an d property au were tra ns-
fe rred to the newly created ivil Aerona ti - . t h rity, and that 
body took over th e Government' recru.la ory and p r moti nal duties 
a s r egards civil aeronautic . Thi hange \\<t made by t he Civ il 
Aer ona utics Ac t of 1938, pas eel in the clo_ing day- of the 75th 
Cong ress a nd signed by Pre iclent R oseyel on J nne 2 . I 38. The 
A ct created the Civil Aeronautics _-\uti ori ·y. th offi e of dmini s­
tra tor of the A uthority and th ' ir ~afety Board. 

U nder the terms of the Act, the Authority, compo eel of fi, e m em­
bers , is vested w ith the leg islat ive function , uch as th is uan ce of 
certifica tes of convenience and nece ity, the fi..xjng of rates . and the 
r egulation of business practice , and with judi ial functions. The 
m embers are appointed by the P re ident , \\·ith the advi e and consent 
of the Senate, for six-year t em1 . T,vo of the members are clesig-

93 
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nated annual ly by the P re ident a cha irman and Yi ce cha irman of 
the A uthority . T he independence of m mbers is protect ci I y the .\ ct 
which provides that they may be rcmO\ed f r m offic by the Pr ·iclcnt 
only for ineffici ency, neglect f duty, or mal fea:a nc in offic . The 
A uthority is required to make an annual repor t o f its w rk t on­
•' re ·s a nd to tran ·mi t re ommen lations for adcl iti mal leg i ·lati on on 
such occa ions . or more fre 1uently if nccc ary. 

In the A dmini trator o f the i\ il Ae rona uti c.· .-\u th ri ty ar 
ves ted the executive f unct ions, inclu ling the c n ·tnt ·ti n, operat i n, 
and maintenance of th e Fede ra l A irways, the enforcement of th air 
traffic rul es, the conduct of devclopm nt and p lannin cr work, th e 
promotion of a ir commerce, and simila r acti viti es . The "\.dmini tra ­
tor , named without term by th e P res ident with th e ach ice and con ent 
o f the Senate, is independent of the '\ uthority , and can be r emo\ eel 
by the P res ident whenever he fail s to pe rform th e exec uti ve functi on 
ass igned to him . 

. The A ir . ·afety Board has three metnbers, al so aJ poin te I by th e 
1 resident fo r six-year terms. The n oarcl annua lly elects one o f its 
members as chairman and is charcred \vith the respon ibilit) of in ­
vestigating accidents in a ir commerce and reporting the causes thereof, 
and of ass isting the A uthority in studying matte rs relating to air 
safety and making such recommendat ion- to it as will tend to increase 
sa fety in aviati on. 

The A uthority is ves ted with certain quasi-judicia l functi ons in 
that it passes on ce rtain act ions o f th e .-\dmi n istra tor and the 1\ i r 
Safety Board , and conducts hearings relat ive to the provis ions o f the 
Civil Aeronautics Act. In performing these judicia l functi ons, the 
Authority is afforded , through the A ir Safety Board and th e Ad­
ministrator 's office with its various eli visions, a backg round of a ll 
available and competent experience upon which it may measure the 
merits of every proposal before it, and the merits of every obj ection 
that might be raised. 

The prestige of every action of the Authority is well marked by 
the provisions for appeal t o the courts contained in the Act. Its 
findings of fact, if supported by substantial evidence, a re not r eversi­
ble by the Circuit Court of A ppeals or the U. S . Court of Appeals 
for the District of Columbia, as would be an admini strative order. 

Earnestly sought by the aviation industry, which went to Congress 
and asked for a tribunal before which it could settle its problems 
and an agency through which its r elations with the Government 
might flow in a single stream, and strongly recommended by the 
President, the Civil Aeronautics Act was the culmination of long­
continued efforts by members of Congress, the Administration, the 
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inter - te in the fu ture of avia­
a 1ew or o-a ni har er to civil 

the Jio-h t of ex i tino- con-

:\ t. F ed raJ reo-u­
ommerce 

frm a af t · 
d a ·rcraft and 

RE.-\ R VI EW OF BELL AIR.-\ 'D.-\ 

S :H.: II' i .. g p ositi on of the three -bladed propeller.:; in ODe of the new m ulti- engin e 
figh ter_ for the Air orps. 

a irmen , and established, operated and main ined the aids to air 
navigation of the F ederal Ai r·way ys·em. I a1 o arried on re­
search and development ·work in ain:Taft, engines a ce sories, and 
navigational ai ds . It was charged, unde the A'ir ommerce Act of 
1926, which delegated these re ponsibilitie to the Department of 
Commerce, with the f urther duty of fosterino- air mmer e. 

Economic regulation of aeronauti - , in the ·en e that such regula­
ti ons as rate-fixing and service requiremen · are imposed upon rail-
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roads and m otor ca rrie rs, was t a larg · ex tent n n-cxi stent. Inso fa r 
as it did exi t , this t) pe of regulati on wa · m erely inci len ta l to award­
ing air mail contract· in 1 rotection of the ·ov rnm nt 's in te res t in 
the carrying of mails . 

Two G overnm ent agencies pa r t icipa ted in thi · li m ited economic 
r egulation und er the old la w . The Post Offi ce D 1 a r tment awarded 
contract · fo r th carriacre o f a ir ma il a 11d the Inter ta te omme rce 
Commis ion fixed t he ra tes ( up to a e rta in maximum a ll wable by 
law) to be pa id for uch carriao-e . No pro visi n was made f or t he 
reg ulation o f pa encre r and expre s ta ri lfs, a nd no con mic regula­
tion o f an) natu ·e was made o f non-ma i I ca rri e rs . 

U nder the new _ ct , the A uthority is o· ive n c1 finite economic 
regulato ry p wer · s mew hat s imila r to th e ex erc i · eel by the Inter­
state 'ommerce mm i ion ove r ra il a nd mo tor ca rri e rs. Th is eco­
nomic re ulat ion wa · ne ded a n I a keel fu r by the indu . try, in o rder 
to a ss ure it continu d hea lth y g rowth. 

I n rcler t op rate a n a ir line, t he ope rator is re 1uired to hold an 
authori zati on i ·u c1 by the _ utho ri ty knovvn a s a ce rti fica te o f con­
veni ence and nee sity . These certifi cates autho ri ze ope rat io ns over 
certain routes a nd de fin e the. e r vice to be rendered. They a re g ra nted 
to new a ir li ne · o to ex ist ing a ir lines fo r se rv ices o ver new route 
only when : uc h addit iuna l ser vices a re required by the publi c inte rest . 
When one g ran ted, a ce rtifica te o·ives the a ir line a pe rman ent ri g ht 
to the par t icu la r operat ion , sub ject only t o revocati o n fo r a v iola tion 
o f t he Act. v\"aste f u l dupli cat ion o f se rvices is the reby avoided , and 
the as: urance f p rma nency necessary fo r the suund financial foun­
dati on of a ny bus iness enterpri se is g uaranteed . 

The lines a re requ ired by the r\ct lo cha rge rea sonable rates for 
the carri age of pas enger s and pr operty, and must file with the 
Authority , and make public, ta riffs showing these rates . The A uthor­
ity can change these ta r iffs i f it fmds the rates unreasonable. 

P rj or to the enactm ent o f th e C ivil Aeronaut ics Act , the Post 
O ffice D epar tment p rov ided for air mail service by awarding con­
tracts. U nder the new Act this contract sys tem is abolished, and the 
a ir lines will ca rry mail wh eneve r they are required to do so by the 
Post O ffice Department, just as do ra ilroads. Existing contracts are 
cancelled upon the issuance of a certificate of convenience and neces­
sity to the holder. T he Authority fixes the rates of compensation 
which the lines will r eceive from the Government for carrying the 
mails . 

The Autho r ity is empowered to supervise the business practices 
of air carri er s, and to prevent unfair business practices and unfair 
competition. The n ew law enables the Authority to prevent such 
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he ae ·onaut ical fie ld as it 

b a ur d of adequate 
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One of the most meti cul ous oper lions in air raft con ruc ti n is testing the 
sa fety fac tors in wing onst ru ction. The , -ei~ t of each ba" o f ·and is reco rded 

:.ts it i- p l:.iced on the win . 

on by the fo rmer B ureau o f Air Cammer · . perta ining to the issu­
ance of certificates of competency to air 1-af . ai ·men and accessories, 
operati on of the F ederal .-\ irw y · Syste n and it- a ir navigational 
a ids, ce rtificati on of air carri r opera ion· . he conduct o f research 
and development projects and the er ih a f on fo r the ~"penditure of 
Federal f unds on airports. The fun 1on· of re ribing and enforc­
ing the air traffic rules . max im um \YOrking hour of pi lots (and in 
addition , max imum working hour- of other airmen ) and minimum 
standards as rega rds rese rve supplies of fuel and imilar regulations 
were continued. 
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The transition of contr I O\ e r civil ae ronautic fr m the D J a rt­
ment of Commerce to the ivil Aeronautics A uthority wa effected 
smoothly and effici ently. T he development and re ·earch pr j ct and 
programs o f the former B ureau of A ir ommerce were cont inued. 

O ne of the major, if not the maj or , recent unde rtaki ncrs of the 
former Bureau was the comprehcn i' e moclernizati n pr g ram f th 
22,000 mile network of the Federal r-\irways y t -m. T hi xten iYe 
proj ect was started durincr the fi ca l y a r 1938 with fund s e pe ia ll y 
apr ropriated for the purpose, ·ong re s having authorized the ] ureau 
to spend approx imately $;,ooo,ooo on air navigati onal aiel ov r a 
two-year pe ri od. In the furtherance o f thi s program, it was deter­
mined, fir ·t , to bring the exi ting airways up to thorourrhly modern 
standards by improvements to ex i ting aids and in tallation of such 
additional aids as were needed to render a complete se rvice, and 
second, to extend the Federal A irways System to include new route . . 

The most salient feature of the program involved the conversion 
of existing airway radioteleph ne and rad io range stat i ns to the 
simultaneous type of transmi sion. By means of thi s a pilot may be 
furnished at the same time and on the ame frequency rad iotelephone 
information and the radio range signals. The program also called 
for the construction of many new stat ions of this type. 

O ther features of the modernizat ion program were the construc­
ti on of new and additional radio marker beacons and of some new 
intermediate landing fields , installation of new teletypew riter circuits 
and of nevv drops on existing circuits to improve the communications 
facilities of the airway system, relocati on of airway beacon lights in 
order to straighten certain airways, and the installation of new beacon 
lights. 

This program was well under way when the Civil Aeronaut ics 
A uthority took over the Bureau of Air Commerce, and it is rapidly 
being pushed to completion. \ iVhen finished, toward the end of 
January, 1939, the Federal Airways System will have been modern­
ized and improved with the addition of 131 simultaneous 1·adio range 
and radiotelephone stations, 30 loop type ranges, roo cone of silence 
markers, 21 fan type markers, 7,000 miles of teletypewriter circuits, 
as well as landing fields, beacon lights, and other airway aids. 

The development and planning work initiated under the Bureau 
was continued by the Authority. Many proj ects dealing with a wide 
variety of subjects were studied. Among the more important studies 
were those dealing with the utilization of ultra-high frequencies in 
radio communications and navigational aids. 

Two separate instrument or blind landing systems were developed. 
One of these has been constructed under contract for the Authority 
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LOAD TESTS 0 1 DO GLAS D C-4 

L ea d ba rs are used in the manu fact urer's afety tests on the huge four- engine 
transport. 

geon, a trained physiologist , a scientific medical technologist and a 
clerical statistical employee, vvas established at Kansas City. This 
laboratory conducted investigations of aviation medical problems in 
the interest of safety. 

l\1edical research contracts ·were awarded to three educational 
institutions for the conduct of special p rojects fo r the A uthority. 
Dartmouth College was awarded a contract to conduct a research 
program to determine the percentage of subjects in which Aniseikonia 
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occurs, to what deg ree it ex i: t , and it · relat ion t 1 il ot fati ue and 
conversely . T he Ilarvard Fatigue Laborato ry of Jl a rvard mv r ity 
was awarded a contrac t to con lu t r . a rch . tu li . an I dev I p 
meth ods of m easurement for delin at ion of p rs na lity t ·pc . . ,,-ilh 
particula r referen to the in cl iviclu;-t l's su cept ibility to anoxia, em -
ti ona! stability, and proximity to maj or and minor p ychot ic break­
clown. I he J ohn son Founda tion of the ' ni\ c.:rs ity o f P enn yh·ania 
was awa rded a con tra t to resea rch in a nd to d velop hi ophy: i a l 
methods of mea. uring vascular s ig n. f phys i ·a l ·tra in an I em t iona! 
states, and electrical m ·thods for tucly f va ri at ions in propertic 
of the nervous sy ·tem in relat ion to flu ctua ti ons in blood chcm i. try . 
As the vari ous resea rch stud ies ,,·e re campi ted, detai led r port 
were issued. 

Active 1 art icipation vvas ca rri ed on du rin g 1938 in the makin o­
and maintaining of aeronautical agreements ,,·ith foreign countri es 
relat ive to the es tabli shment of a ir routes, se rvices, and na ,·igat ional 
faciliti es. ParticiJ ation was also ca rri ed on in matte r relat ing to 
internati onal law, 1 rin ci1 all y in th e work o f th e Internat ional T echni ­
cal Committee for Ae ri a l L egal Experts. ha rtl y after the . uthority 
took office it was represe nted by one of it · members and th e form er 
D irector of th e Bureau of .'\ir ·ommerce at th e F ourth D iplomatic 
Conference on P ri vate J\ ir Law at Brussels . Tk lg ium. A fter thi s 
conference, the two rep resenta tive· o f the A uth ority t ravell ed ex­
tensively through E urope studying E uropean civil aeronautics in ali 
its many phases and preparing a report thereon for the A uthority . 

The Civil A ir Regulat ions. drawn up by the Bureau of .-\ir Com­
merce and made a part of the Federal Code, were adopted , w ith a 
few minor changes, by the Civil Aeronautics A uth ority. 

The routine, yet highly im portant duties perta ining to certifi cation 
of a ircraft, eng ines, airmen and accessori es , operat ion of the Federal 
Airways System and the Ai rway Traffic Control, and inspection of 
air carriers, factories , schools and repair bases were carried on. :\ 
new grade of airman's certificate, that o f "A ir-traffic con trol-tower 
operator", was issued to qualified applicants. The Civil Aeronautics 
Act enlarged the definiti on of the word "airman" in such man ner 
that various classes of persons engaged in aeronautical work not 
previously required to hold certifi cates of competency were made 
subject to the Act. Notably, all individuals who are directly in charge 
of the maintenance of ai rcraft and th ose in charge of the inspection, 
maintenance, overhauling or repair of aircraft eng ines, propellers, 
or appliances are now required to hold certificates. (The use of the 
word "appliances" in the Act brings in personnel in charge of radio 
and instrument repair and maintenance.) The Authority postponed 
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v iously approved by the B ur a u. and in ad it ion i ued certificates 
for m a ny oth er a irp r t p roject . 

T he _ irport Secti on of th .-\uthority p repared bullet in dealing 
w ith such subj ects as "' , irp rt L io-htina " , ··_-\irpor t Design and Con­
struction" , and "Air l\ Iarki n o- ' ' and hL d a taff f C.."-perts to g ive 
advice on a irport proj ect ~ , a ~ well - ~ to check the pr posed projects 
in acco rdance with the law. 

The Act spec if1cally r equired tha 'he Author ity make a field sur­
vey of the exi sting sys tem of a irpo rt s a1 d pre-ent to Congr ess definite 
recommendations. This wa clone and the findings of the A uthority 
are contained in the chapter on A.irways and irports. 

A special unit dealing wi th the many problems of p rivate fl ying 
was created by the A uth ority . P r ivate fl yi11g ·was defi ned by the 
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Authority as including gliding, oarincr, intcr-c ll eg iate, plea ure 
course of business, sport, seaplane, instruction , charter and fixed base, 
and sales and repair act ivities-in short , a ll pha es of aeronautical 
flying activiti es except cheduled air line operat i n . 

Among the objectives et up for the new private Ayin cr unit were 
the segregati n of reco r Is, interpretation of ex i tin cr reo- ul ation . , and 
the development o f f urther regulations throuo-h the cooperati n of 
private Ayers' bodi es an I regional committees, devel pment of uti lity 
and pleasure flying, increase of sa fety throucrh better and more uni­
form training, study of the \ alue of private A) in cr to the mili tary 
services and the national de fense, study o f possible revi sions of ap­
proved type certificates for private A) ing ships and their maintenance 
requirements, and an effort to bring about uniformity between tate 
and Federal regula ti ons on private fl ying. 

In October a meeting was held by the A uthority and the ..-\ir 
afety Board with members of the A ir Tran. po rt As· ciat ion' 

Operations Committee to discuss steps taken by the airlines in co­
operat ion with the A uthority to safeguard sched ul ed flying ope ra ­
tion s during the coming winter even beyond the c nservat ive pro­
g ram enforced durin o· the bad weather peri od of 1937- 1938. T he . ir 
Transport r\ ssociation committee informed the a fe ty Board and 
the A uthority of the numerous steps already ag reed upon by the 
ai r line operators in the furth erance of thi s sa fety program. O ne of 
the most important of these steps was an ag reement by the three 
transcontinental operators-United, T vV A, and American-to re­
duce the cruising speed of their airplanes to an even gr eater extent 
than was called for under the conservative and flex ible schedules 
in effect during the winter 1937-1938. 

The Authority announced that it had approved the purchase and 
installation of several radio direction finding g round stations, which 
will be used to supplement the exist ing radio beacons and other air­
way aids. Such direction finders play an important role in Pan 
American Airways' system of navigation in both Latin America and 
on its transpacific route, and it is intended by the A uthority and the 
operators to determine whether they can be used as an additional aid 
to safe flight and as a further safeguard to air liners on the domestic 
airways system. 

It was planned to install the direction finders at strategic points 
so that they could be used to take triangular cross bearings on air­
craft in flight and thus provide a definite "fix" on the positions of 
such aircraft at times when static or other interference with radio 
range signals might make it difficult for their pilots to ascertain 
their own bearings definitely. 
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PRECISION GA GE IN PECTION 

With a va ried assortment of precision gauges read out on a long rack before 
him, an inspector carefully checks every d tail of \\ orkmanship , finish and dimen­
sions of the parts in an ai rcrait engine. Thi.- photo was taken in the Pratt & 

Whitney plant at E a t H a.rt fo rd, Conn. 
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A uthority to issue ce r tificates of conve ni ence ancl n ce ity upo n 
application with in the . tal ci 1 er iod lo app li cants showi ng pr of that 
they, or their p recl 'Cesso r. in in te res t. \\·e r ai r ca r ri e rs cnnt inu u h· 
operat ing as such and r ndering ad qual and ffici · nt s n· ice f rom 
May 14, 1938, unt il 6o days ctfter th · ·n;ctc tlllenl of th la w. 

T he F ield a ti' it i . of the :\u lhori h · a rc coo rd ina ted unci r s ven 
re.aions, each . uperv i d by a r ·g iona l superviso r . T h se 
as fo ll ow. : 

a re 

R egion No. I - !fa in , cw Hampshire. V erm ont. ?\ [a. a hu-
setts, ·Rhode I. lanrl . onnecticut. S ew ·vnrk . ~ew J e r ey. P enn y l­
va nia . Ma ryland. Delawa re. ir ini a . \\ est Virg ini a a nd the Dist r ict 
of olumbia. :Regional headq ua rters at i\ewa rk, T. J. 

R egion o. 2-~\io r t h ·a rolina. ~ou th 'a rolina . C enrg ia. F l r ida , 
A labama, Miss issi ppi and Ten n ssee . Regional h aclq ua rter · at At­
lanta, Ga. 

Reg ion No. 3- < )hio . Tncl iana. 1\'f ichigan. K entucky . Illinoi . 
\ ,Y i con. in. l\l[i nn · sota and No rth Dakota. Heg ional headquarters at 
Chicago, I II. 

1\.egion · Tn. 4- J\ rk ansas. J .oui siana. <lkl ahnma. \!e w l\Iexico 
and Texas. Reg iona l headq uarters at r:ort \ Vorth. T ex . 

Region No. s- Iovva . M isso uri. Kansas . Co lorado . ~nuth Dakota 
a nd Nebraska . R egiona l h aclq ua r te rs at Kansas City. Mo. 

Region No. 6-Ca li forni a, Ne vada , Utah and A ri zo na . h eg ional 
headq uarte rs at Santa !\'loni ca, Cali f. 

Reg ion No. 7-Montana , Washington. Idaho, O regon, \ ,\ yoming 
and the T erritory of A laska. Reg ional headqua rters at Seatt le, \\ ash. 

Bureau of Fisheries 

An aeri al patrol of the fi sheri es of \ Iaska was again ca rri ed on 
by the U . S. B ureau of F isher ies of th e Department of Commerce 
during the fi scal year r938. with char tered airplane service being 
furni shed by six companies on 23 clays . T he tota l fl ying time was 56 
hours, during which the p lanes covered 6,246 miles . 

Chartered airplane service was also used for survey and photo­
g raphic work in connecti on with scientific investi gations of the salmon 
which were conducted in the Bri stol Bay region in western A laska 
from July to October, 1938. T ransporta tion was provided on 25 
days during thi s peri od, and the total flying time was 102 hours, dur­
ing which 9.200 mil es were cove red . Such in vest igati ons, as well 
as the fisheries patrol, were continued in 1939· 

Bureau of Foreign and Domestic Commerce 

P robably no important American manufacturing industry is m ore 
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The entire airplane has been turned on i back and lh · \Yin" loaded with sand 
bags to th eir de:>ign load capacity. At he s:- me tim th platform in the fo re­
ground carries a load of sand bae uspended from a cable \\·hich passes over a 

pulley and exerts an upward load on the motor mount. 

should make increasing use of the fa iliti offered by the Auto­
motive-Aeronautics Trade Di' i ion o he Bureau of Foreign and 
Domestic Commerce (D partmen f Comrnerce) to keep currently 
informed on development abroad dire tly affe ting its interests. 
Through the Aeronautics Trade ection f the eli ' is ion mentioned, 
the industry has the benefit of the authenti and timely aeronautical 
market and related information \Yhi h m in to \ ashington from 
the 33 offices of the Department of C mm rc , in charge of com­
mercial attaches and trade commi-si n rs. located at the most strategic 
commercial centers abroad. T his reportorial s rv ice is substantially 
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supplemented by lata · rece i\ d from A mcrican ci i ploma li e and con­
su la r offi ces, thu effecti ve ly a fTo r ling world co · rage. .\ II thi . 
material, including that from other . urccs abr a I, rece ive I by ai r 
mail , regula r mai l and cable, is exp cl itiously c rrclatcd and made 
available to the aeronautic indu stry throucrh ind ividual commun ica­
ti ons, publication in the divi sion' p riocl ica l, " :\ c r nautical \\ or iel 
Nevvs", which aJ pear. on the rsth and 3 th of ach month , through 
the bureau's 79 listri ct and coope rati ve offi ces 1 cated in the princ ipa l 
cities of the Un ited tates, or in whateve r other manner i. c n idered 
necessary. 

The year 1938 was an extremely ac tive one for the Ae ronautic 
Trade Secti on. The g rowth of American aeronauti ca l exports was 
accompli shed in the face of g reatly increased competition fr m fo r­
eign suppli ers. T h competiti on and the form it o ft en takes prese nt 
a constantly chan ,.in cr array of perplcxin:r problems to the exporters. 
It is these probl ms th at a rc th e basis of most of th e increas ing vol­
ume of inquiri e which come to the Department of ommerce agency 
which has been set up by law to foster and promote th e for icr n and 
dom esti c trade of the · n i ted States. \ Vhether it is the question of 
securing prope r rcpre ·entati on in speci fi ccl ma rkets abroad, coping 
with dollar exchange :carcities, fo reign acceptance of A merican air­
craft and oth er aeronautical equipment, duty rates, credit terms 
offered by foreign competitors , or merely general inform ati on on 
the state of development o f foreign markets-on all these and 
many additional r elated subj ects th e A utomotive-Ae ronautics Trade 
Division can, usually from material available in Washington, render 
prompt service. 

A n important genera l service of th e divi sion indi spensabl e to ex­
porters who reali ze the necessity of closely follO\-ving trends in their 
overseas markets is the export statistical statement which is contained 
in the "Aeronautical \iV oriel News" on the 30th of each month. H ere 
a record is given of the exports, by countries of destination , of all 
aeronautic products from the U nited States-the deta ils include not 
only unit totals, where applicable, but also the value figures. 

It is expected that the Automotive-Aeronautics Trade Division's 
1939 program will follow the previous pattern on an intensified scale. 
The addition of new types of services or extension of former services 
will be predicted on the practical requirements, expressed through 
mqmnes, or aeronautical exporters. 

Division of Controls 

The Office of Arms and Munitions Control, of the U. S. Depart­
ment of State, was superseded January 3, 1939, by the Division of 
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adviser to the Secretary of tate in re-pect to treaties and inter­
national agreements dealing wi th the international traffic in arms, 
ammunition , and implements of war and other munitions of war; to 
prepare drafts of such treaties and international agreements; and to 
supervi se the fulfillm ent of the internat ional obligations of the U nited 
States under such treaties and international agreements. 

"3. To perform all necessary duties in connection with the ad­
ministration of the statutes providing fo r the preservation of A!neri­
can neutrality, for the control of the international traffic in arms, 
ammunition, and implements of war and other munitions of war, 
and for other controls established to prevent the involvement of the 
United States in war or to contribute t o the national defense of the 
United States, in so far as the administration of these statutes is 
vested in the Secretary of S tate, and to act for and on behalf of the 
Secretary of State in the issuance, r evocation, and amendment of 
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registrat ions, ce rti ficates, a ll tinent: . and li cen . e. prO\ ided for by 
such statutes or by regulati ons issue I th ' rcunde r. 

"4. T o ass ist, o r act f or and on behalf f, the . crc:ta ry f . tate 
in the performance of hi s duti e. as 'ha innan and Execut i,·e Jffi er 
of the National l\'I uni tion · ·antra l 13 a rd. 

"5. To maintain lia i on with o th er D ·pa r tment · a nd ::tg n IC of 
the Gove rnment in respect to ma ttcrs \\' i thin th e ·cope o [ the duties 
of the D ivi sion . 

"6. To furni h in fo rma ti on to the Departm nt of J u tice and t 
as ist that Depart111ent as may be required in the pro:ecuti n o ( v io­
lat ions of the trea ti es and statutes relat ing to th e prese rvat ion of 
A meri can neut rali ty, to th e c ntrol of the internat ional t raffic 111 

arms, am muniti on, and im plements of war and other mu nit i ns oi 
war, and to other controls e tabli sh ·d to prevent the in volvement o f 
the U nited . tates in war or to contribute to the nationa l defense of the 
U nited S tates, the ad mini strati on of which is ves ted in the Sec retary 
of State. 

"7. To 1 erform such other dut ies as may f rom tim e to tim e be 
ass igned to the D ivision by the Sec reta ry of S tate." 

Federal Communications Commission 

The Federal Communications Commi ss ion in 1938 continued to 
g ive expediti ous considerat ion to requ ests fo r tempora ry authority to 
operate radi o equipment when such act ion a ppea recl t o be j usti fl ed. 
However, these requests we re o ften delayed by the fa ilure of appli ­
cant to be specific as to all mat ters conce rning th e na ture of the 
authorization desired and th e reason why immed ia te considera ti on was 
r equested. 

Growth in the aviati on communication system continued. As a re­
sult of experimental work on frequencies above 30,000 kc. ex peri­
mental authori zati ons were g iven fo r several instrument landing sys ­
tems to serve commercial air tran sports . The operation o f these sys­
tems, together with those being installed by the Civil Aeronautics 
Authority, will be studi ed with a view to the eventual standardization 
of instrument landing procedure. Research indicates that the trans­
mission range of freq uenci es above J 25 me is adequate for a irport 
control purposes, and that their freedom from static interference, 
which has been complained o f on 278 kc, makes them peculiarly 
valuable for thi s purpose , inasm uch as control communication is most 
needed in times o f bad weather. 

Geological Survey 

The Geological Survey of the U. S. Department of the Interior 
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extcnsiYe usc of aeri al photorr raph in conjunction with ground sur­
veys on topographic mappi nrr pr j ct , r esulting by the end of the 
year (June 30) in the 1 roducti on of t p graphic base map ( plani­
metric ) of 16 quadrang les 70 -minute) and par ts of quadrangles in 
Loui siana and "Michigan covering a total area of 977 quare miles for 
the two S tates. Line map base p lan imetri of nine quadrangles 
\ 70 -minute) in l\1assachu -etts and r - quadrangles ( 70 -minute and 
IS-minute) in i\ Ji ssou ri. coYering at ta l area of L97S square miles 
in the two S tates , were compiled from aeri al photographs. The com­
pila tion of planimetric map totaled - -9 -_ quare miles. Topographic 
maps of parts of two IS-minute quadrangles in irginia and part of 
a special map of the L ittle Rockies, l\Iontana, " ere constructed by 
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the tereophotogrammetric method, using the aeroca r toaraph appa ra ­
tus. The area covered I y the e was approx imate!) 165 quar mil 
The unrey continued it w rk of mapr ing in the T enne e Riv · r 
Ba in fo r the T ennes ee Vall y . ·uth rity, using th ter ophoto­
grammetric method with a batter) of multiplex ae ri al pr j ct r . 

"The Geolocr ical ur vey contracted fo r aerial ph toaraph · cover­
ing 1,876 sq uare mil es and , in add ition, purcha eel from c mrnerci al 
ftrms 1. hotographs previou ·ly tak n I y them, the a rea. cov red t ta l­
ing 3-342 square mil es . T he A rmy A ir orps photog raph · I ~ 39 
square mil es for the S urvey. P h tograph covering 389 quare mil s 
were f urni shed by the ena inec r of the 1· irst ·orps rea. I hot g raphs 
of cattere I areas amount ing to 1,000 sq ua re miles were purcha eel 
from other }ecleral agencies and , in add it ion, negatives fo r :;.063 
square miles were borrowed fr om them to make 1 rin ts in the ~ ur­
vey's laboratory fo r map compil a ti on. D uring the year th Geo­
logical S urvey obtained photographs of 12.509 square mi les for 
mapping u. e. A large number o f th c.-e photograph · were u. eel in t he 
fie ld in conjunct ion with g round sur veys to add deta il s o f t he 
terra in . hown on indi vidual photographs. ·uch usc of them , when 
it i. not practicable to const ruct planimetric bases, results in a sav ing 
of time to the fie ld eng inee r in mapping minor fea tures and inc reas~s 
their accuracy. 

"The value f ae ri al photogra1 hs in geologic mapp ing has long 
been recogni zed. D uring the year 1938 they were used I y geologists 
of the Geological Survey in many a reas where photographs \Vcre 
available and in a few areas where contract fli ght · we re made fo r that 
specific purpose. In fact , the extent to which ae rial photographs a re 
used for geologic purposes by the Geological Survey is controlled 
principally by availability of photographs and of f unds. In some areas 
where suitable topographic maps are available the photographs are 
used for geologic details. In most of the areas, however , planimetric 
maps based on aerial photographs will serve as a base for the pub­
lished geologic map. In one area a topographic map has been con­
structed by the stereophotogrammetric method for geologic use . 

"Executive order of December 30, 1919, creating the Board o f 
Surveys and Maps authorized the establishment of a central infonna­
tion office in the Geological Survey for the purpose of collecting, 
classifying, and furnishing to the public information concerning 
all map and survey data available from the various Government 
agencies and elsewhere. Owing to the tremendous increase in recent 
years of the number of photographic proj ects undertaken by the Gov­
ernment it was decided that the map information office should be 
used as a clearing house for all aerial photographic data similar to 
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Hydrographic O ffi ce 

Th Hydr o- raphic ffic , l\avy I partment, pull i ·he. and has 
on . a l , a n at1 n charts co ,· ring .erta in <u·" · out. ide th nited 

GR -MM.'\)l AMPHIBIONS 
Th is fl eet of G rumman G- 21 _., 
C E h 1 " amphibian wa delivered to the Peru via n Air 

orps 'ac P ane is powered by two P ratt & Whitney Twin \\ asp Junior 
engines. 

St~~es; coll e~ts _and d iss:minate t imely info rmation. and furnishes 
:au ous o~he~ aids contn buting to the afe navigation of aircraf t ; 
I S. ues penod ic~ lly, free_ to cooperating ob ervers, monthly pilot charts, 
a m onthly notice to aviators and memoran Ia fo r aviator s. The office 
has on file consi_derab_I e data per tain ing to th e principal a irports and 
seaplane b_ases of fo reig n countries . This information will be supplied 
upon spec1fic request to pilot contemplating extended flights. 

Interdepartmental Committee on Civil International Aviation 

The Interdepartmental Committee on Civil International Aviation 
was organized at the request of the P resident of the U nited States 
on July 2, 1935 "for the purpose of making observations and gather­
ing in formation pertaining to civil international aviation in all its 
phases and submitting such recommendations as may seem called 
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for. " The orig inal members of the mmi ttee were till erv in o- in 
1938. They were R. V\ alton i\'Ioore, ounselor of the D partment 
of State; Stephen B. Gibbons, ss istant Secretary f th · Treasury ; 
Fiarll ee .B ranch, cond Ass i ta nt I ostmaste r Ge neral ; and J hn 
Ivfonroe J ohnson, A si tant 'ecretary o f Commerc . 

The committee held eve ral mee tings in J anuary in nne t10n 
with a conference in \ Vashing ton betvveen nited tate an I ana-
dian aeronautic official . Thi confe rence re ulted in the dra ft ing 
bilateral agreement on air navigati on, issuance of pilots ' c rti ficat 
and acceptance of certificates o f a irworthiness for ex r ort. 

During the first half o f the year , the ommittee met t di ·cu 
the numerous problems ari sing in connecti on with the e tabli shment 
of transatlantic and other internati onal a ir ser vices. The act ivit ie 
of the Committee were restricted, hOv\ ever, a fter the enactment 
in June of the Civil Aeronautics \ct , because it was fe lt that nothing 
should be clone which would interf ere with the independence of act ion 
o f the Civil Ae ronauti cs A uthority upon its orga ni zati on. fte r th :.: 
a1 pointment of the members of the Authority, the Committee de­
cided that its services were no longer necessary, becau ·e the problems 
which it had previously dealt with could now be handled by con­
sultations between the A uthority and the D epartment of 'tate. A n 
appropriate recommendation vvas therefore made to the 1 re ident , 
who terminated the se rvices o f th e Committee in Octobe r. 

National Advisory Committee for Aeronautics 

With the internati onal race for supremacy of the air at fever pitch, 
superior air force is more than ever before of vital significance to the 
U nited States . F ully aware that the safety and security of the country 
in time of war may depend upon a decision in the air, the nati on is 
bending strong effurts toward maintaining leadership in world avia­
ti on. vVith this deep interest has come the realization that the posi­
tion of the United States in the air depends largely upon progress 
in aeronautical research. 

Today the eyes of the aviation world are focused on the labora­
tories of the National Advisory Committee for Aeronautics at Lang­
ley Field, Va.-center of the Government 's aeronautical resea rch ac­
tivities. 

New wind tunnels are ri sing as workmen labor 24 hours a day on 
construction. New equipment is being installed , and old apparatus 
is being modernized. In the various laboratories engineers are bend­
ing to research with renewed vigor. And over all of this zealous ac­
tivity the United States has dropped a shroud of secrecy, as elaborate 
precautions are being taken to keep hard-gained knowledge at home. 
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O ne of th e new p ieces o f equipment :J. t t he resea rch la bora tories of the a ti onal 
Advisory Committee fo r A rona ulics at L a nrr ley Field , Va. 

a g leaming sphere covered with aluminum paint that looks like a 
s ilvery celest ial body which ha · come to earth. 

So pressing has been the N .'\Cr\ 's prog ram for construction that 
the 1938 annual conference . scheduled for r--Iay , was postponed for 
a year. 

T he future holds much for aviation as is strikingly evident at 
the N ACA laboratori es. Every clay eno·ineers p rove there is some­
thing new under the ski es. Every clay scientific facts and figures 
are assembled after most exacting research work, with important new 
data being issued frequently. 

In the 7- by Io-foot wind tunnel an ex haustive study of wing flaps 
is underway. A lready thi s study has led to the development of highly 
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effective fl aps, enab ling Ia roe a ircraft to take ff as \\· e ll a to land 
at lower speeds, an imp r tant a fety feature. 

In the fi elds of cowlin (J" des ig n and im proved a ir cooling of en­
g ines, N ACJ\ scienti. t a re conv inced that p s iiJ ili t ie for laro·e 
improvements still rema in. :\ leth ods o f rea li zing the im pnn·emcnt 
are being intensely im e tiga t d both in the "ommi ttee · Ja r cre r w ind 
tunnels a nd in its 111 dern power pla nt labora tory. 

H ighly sign ifica nt work is b in cr ace m pli heel in th tudy 
tricycle land ing gea r. \1\ ith thi s new type gea r. \\·hi ch g i\·e unprec­
edented g roun d cont rol of a ircraft, a new era o f safety ha been 
reached . A lready thi gea r is being used c ffect i\· ely on t"11e Doug la · 
DC-4 . 

D uring 1938, in accordance with th e p rovis ions of the Civ il Ae ro­
nauti cs Act , P res ident R osevelt appoin ted fo ur new member a nd 
reappointed four o f th e n ngov rnmental m embers o f th e Na t iona l 
Adv isory Committee for !\ eronaut ics . ervin o· without com pen. a ­
tion, the members form a d ist in cr ui shed g roup drawn fr 111 the ranks 
o f sci ence and the Government 's a ir organi za ti ons. T hose rear poin ted 
were D r. J o ·e1 h S . A mes, Cha irman ; O r ville \ iVri gh t ; Edward P . 
\Narner ; and Col. Charl es A. L in dberg h. A mong n ew m embers \\"ere 
E d wa rd J. Noble, then Chairman, and Clinton M . }-les ter, _L\ dm in­
istrator of the Civil Ae ronauti cs \uthority . T he t wo other new 
members were D r. V annevar Bush , P resident of the a rnegie In ­
stituti on , and D r. J erome C. H un : aker , o f the 1VIas achusetts In . t i­
tute of T echnology . U nder the new law the tenure of offic e o f non­
Governmental m embers is limited to five yea rs ( subject to reappo int­
ment ), opening the way fo r a peri odic influ x of fresh energ ies and 
viewpoints. 

High honors have bee n confe rred upon N A CA eng inee rs by the 
aviati on world. D uring 1938, R ichard V . R hode became th e roth 
recipient of the W right m edal fo r ae rodynamic study. H is w inning 
paper-"Gust L oads on Airplanes"-contributes new fac ts on the 
complex problem of determining the forces acting on airplanes fly ing 
in rough weather. M r. Rhode recently designed and constructed a 
gust tunnel at Langley F ield. 

Through the years, N ACA men have achi eved much in ae ro­
nautical research, and the roster of award winners is lengthy. T o 
Dr. George W. L ewis , direcor of NACA research, went the Gug­
genheim M edal; to D r. J oseph S . Ames the Langley Medal f or A ero­
dromics; to Orville VI/ right , the F ranklin Institute :Medal ; and to 
Eastman N . J acobs, the \ A/ right Brothers M edal. The Colli er Trophy 
was once awarded t o the Committee itself for development of the 
N ACA cowling. 



rEDER. L G ,.ER. ·:\IE~T . . CTI \ .ITIE 11 -

. \. 

with eYen m ch la rcre ai 
a r h can he con u red in 

a high ai · pre:: · · e~. as in 

:'\E\\' GRI 

1\lodel F 4.F - ~ 

:\2- FIGHTER 

o ope rate 
n w t un-

. Navy photo 

powered by a 

nel vvi h it paciou · _eccion enables engi ee · o · t 1dy relatively 
large model oi rriant aircraft under conditio " be' er than in a pres­
su ·e type unnel. 

Today in the variable-den· i : tu nel en~nee - are ncentrating 
on invest icrating tap red \\· incr- and wing s incr. Already in a lvanced 
states of experimentation are n rol fla which ha ·e been 
investigated as one po sible mean of preYenting airplane from being 
tailed ina !vertently and thereby falli (T violen'ly out of control. 

There has been completed, a a r ult of e same tudy, a tall-warn­
ing indicator which vYarns the pilot \·hen hi airplane i a1 proaching 
dangerously cl ose to t he point at \\·hich the wina~ lo e lift. 

Never content to rest on it laureL . he Committee is working to 
improve existing apparatu . \Yith an eye t the futur , the NACA 
has lengthened its seaplane te tin basin t 2, oo feet. vVith trans­
oceanic flying boats finn! establd1ed in the _cheme of world trans-
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portati on. th e ' 't;1.nk' ' fi ll an im portant need. ":\ w ca l m dels of 
fl yino- boat. are te~ tc I up to tak -oA: speeds. Th c n. tructi on o f hull 
mod Is ha. advanced , a nd tnday they a rc s imila r t th Jar e fl ying 
boats, not only in shape bu t even in weig ht cli st rilntti n . 

Located nea r Chc. apcakc I by. \\·ithin 1 oo mil es of th \\'i nd wept 
sand dun s o f l(itty J-i a \\'k \\'he re th e \\.ri ght I :roth rs mad their 
hi . to ric fli g ht. the 0: :\ ' r\ ·s lahoratori e: hold many eye- fi lling won­
ders for v isito rs. T h r is th e g iga nt ic ''full -sca le" ,,·incl tunn I, wher 
full- size a ircra ft a rc te. t d in a smoo th stream ' f a ir Ao\\'in o- at I 1 

mil e an hour. ntil thi s type o f tunnel \\·as clu pli catecl by f reig n 
powers, it was the only on of its kind in the \Y0rlcl. In th recently 
built hig h-speed tunnel. tests arc mad e in .=;oo-m il e-1 er -hour wind , 
makin o- pos ibl e research contri buti on. to the cl eveloJm nt f higher 
speed planes . 

E ver s ince its beg inning in r9 1 .=;. the N :\ A has thrived on the 
problems o f A ig h t. an cl by solving av iation· s en ig111 as has \\'On world­
wide fame for th e ·ommittee 's cientifi c experts. Not content to 
fill avia ti on's prese nt-clay research needs, the N!\ A t ri es to ant i­
cipate future problems. T o anal yze the prese nt a nd probabl e needs 
of aviati on, civil and milita ry , the N AC. has set up technical sub­
committees which supervi se specific fi elds of resea rch. The sub­
committee members are . pec ia ll y qualified repre ·enta tives o f all Fed­
eral agenci es concern ed with aeronauti cal development. as well as 
prominent sc ienti sts and eng ineers from univers iti es and labo ratori es . 

In the N. CA annual report were the followi ncr comments about 
the value of research. 
"Air power at th e present time is a dominant factor in the streng th 
of a nati on and in enabling it to mainta in its independent exi stence 
and territori a l integrity. Accepted theori es o f vvarfare g ive a steadily 
increasing place to air power. 
"Air power is primarily depend ent not only upon numbers of air­
planes, but the airplanes th em selves must have performance at leas t 
equal to that of an enemy. The fact that modern military aircraft 
require frequent replacement by improved types brings forcibly to 
our attention the necessity o f bas ing their desig n upon the best and 
most reliable data from research laboratories . New information is 
being obtained in the aeronautical laboratories of many nations, and 
unless our own laboratori es keep pace, the United States cannot hope 
to compete with forei g n nations in the development o f either military 
or commercial aircraft. 
" The relation of laboratory research to the development of efficient 
aircraft is being increasingly appreciated by the world powers. The 
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" Looking to the fu mre. the pro;:,r ·:iv~ nat'mr a re mak ing sacrifices 
an d expen ding their nati nal en rgre and -our e- fo r the p urpose 
of advancing th ir a ir comm rce. T 1 C niteJ tate , in extending 
and dev loping it dome ti- and i.nternari nal air commerce, is con­
fronted with eriou c rnpetition in th' operation of a ir l ines over the 
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A tlanti c and Pac ific ccan and to . outh t\ m rica. In thi nnect i n 
the im portance of scient ifi c r sca r h ca nn ot b O \ ' rem pha ize I, a 
the long di stances of fli g ht 0\·e r ,,·atc r dem;.111d a max imum of ffi­
ciency in a ircra ft. The nited ~tate . leads at th e pre:ent time in 
domestic and in tern ati onal a ir commerce. It shoul d h r i: h th is po­
sition and bend ev ry e fY ort to x t ncl f u rlher i ls c mmercial ai r 
tran por tat i n. 
"1 he es tabli shment of the Civil :\ ronautics A uthori ty ha im pr ,. d 
G ve rnm enta l ae ronaut ica l organi zation. T he ( ;o ,· ·rniTl nta l agencic: 
concern ed with aeronau t ics a rc now orcra ni zed on a sound an I loa i al 
ba is and f unction in cooperation. T he a ircraft manu [acturinu a nd 
operating in dustri es have shown a c mmcndab le piri t o f c operation 
with the Government and w·ith each other, and a re a lert t apply the 
res ults of: the Committee' resea rches in a co nstant effo rt to im prove 
the performance, effi ciency, and afc ty o f both mili ta ry an I i' il a ir­
craft. The Commi ttee believes that the cont inuous and ystemat ic 
conduct of sc ienti fic laboratory resea rch on the basic 1 r blems o f 
fli ght is the most fundam ental act ivi ty of the overnment in con nec­
tion with the development o f ae ronautics . T he \rmy. Na vy . a nd Civil 
Aeronautics A uth ori ty a rc equall y reJ. rese nted on th e ommi ttce. 
vV ith their hea rty cooperat ion the Committee coo rdi nates t he r e­
search needs of military, naval, and commercia l av iation. and condu cts 
the more fun damental scienti fic in vestigati ons in one centra l Govern­
ment labo ratory a t Langley Fi eld , Va. In thi s way a max imum of 
progress is obtained at minimum expense without ove rl app ing or du­
plication. 
" In the rapidly advancing sc ience of ae ronautics the technical de­
velopment of a ircraft is directl y dependent upon sc ienti fic laboratory 
research . The recent g reat expansion o f research faciliti es by other 
nations w ill bring to an end th e period o f A merican leadership in 
the technical development of aircraft unless the U nited States a lso 
constructs additional resea rch faciliti es . This subject is being stud ied 
by a special committee which includes in its membership th e heads of 
the A rmy Air Corps, the N avy Bureau of .Aeronautics, and the Civil 
Aeronautics A uthority . The recommencbtions of that spec ia l com­
mittee will probably become the subj ect of a special r eport to the 
President and the Cong ress . 
"The Committee is grateful to the President and th e Congress for the 
support accorded its work in the fields of basic and appli ed research 
in aeronautics. The Committee is determined to make every effort 
to meet its responsibilities by providing the scientific foundation fo r 
keeping America first in the technical development of both military 
and commercial aircraft." 
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A.er odynamic -The aer dynami i ' ~ ·Q"ation of boundary layer 
fl ow and of t 1rbu lence have een on: e in o perat ion with the 
I\ ati nal A d vi ory Commi ee for • er nauti . . report has been 
publi heel on new turbulen -~meast r1n~ equip 1ent with a. c. power 
supply . T he tran_i tion between lam'nar and eel ying fl ow in the 
boun .lary layer of an elliptic cylinder ha bee :1 studied as a function of 
air peed and of he int n ity and le of the turbul nee o£ the air­
stream. T he fl uctuation o the e.-eral omponents of the air speed 
in the eddying boundary layer of a plat have b en inves tigated. A 



120 AIR R.'\ I ~T \ T.-\R ROOK 

simJie method has be n d v loped for mea . uring th em-relation he­
tween the veloc ity - m1 on nt peq cncli ul a r to th plate and that in 
the directi on o f 111 an fl ow . . ·tu cl ic. ha \·e bee n mad of th . p ctrum 
o f turbul ence . 

A ircr;:tft structurcs-Th fo ll o\\·ing in ves ti gat ions f air raft 
structural problem s hav he 11 mad in coope rat ion \\·ith th Burea u 
of A.eronauti cs, J\avy D 'I a rtlll cnt and th · :\ationa l :\ ch·i ·o r om­
mittee for Ae ronaut ics : Str · ng th 1f ri v ted join ts in aluminum a lloy: 
endurance of wing beams un de r a lternat ing ax ia l I ad. : tre na th o f 
wing beams und er combin d loads: str ngth of :> hcet-sti ff ncr om­
binations as affe ·ted by ri v ·t spac in ~ ; per fo rmance o f st ra in gages 
suitab le for measurin g vibrati onal stra in · : crinkling and bending 
streng th o f tubes; strength of tub ing unci r combined load. : olumn 
streng th of st iffe ners : strength o f flat plates under pressur - : com ­
pressive prope rti e of thin sheet mate ria l ; and stre. ses in vibra ting 
propellers. 

T he strength and clcfo rnn tion o f im po rtant elements o f mono­
coque or sti ffe ned skin structures have heen dete rmined experim ent­
a lly . R eports have been com pleted on the column streng th of a sti f­
fen er of symmetrical ·ection , and on th e streng th and deformat ion 
of sheet-strin ge r panels o f typica l desig n. A technique was devel­
oped for loading the sheet st iffe ner specimens . for meas uring strains 
on th e surface of the thin sheet. for obtaining the shape of the buckles, 
and for foll owing th e defo rmati ons o f the tringers to failure. 

Effect of co rrosion on welded and ri veted joints .-Supplementing 
a se ri es of weathering te. ts o f 4 years ' durati on. carri ed out under 
seacoastal and inland conditi ons. te ts were begun during the year 
to detem1ine th e effect of atm o pheric and of intermittent tide-water 
corrosion on riveted and welded joints. A lloys of a luminum , mag­
nesium , and corrosion-resistant steel are included in the seri es . 

P rotecti on of magnes ium all oys against corrosion.-The u seful 
lif e of mag nesium alloys, the lightest structural material available , 
is dependent upon the measures used to protect the surface against 
corrosion, especially under marine conditions. Studies along this 
line have been actively continued and some improvements ef-fected in 
the anodic surface treatment which was developed at the Bureau of 
Standards a few years ago. 

Chromium plating of aircr;:t [t parts.-During the last several years 
the Bureau has cooperated with the Bureau of Aeronautics and the 
N aval A ircraft Factory in a study of chromium plating and its pos­
sible applications to those parts of aircraft that are subjected to wear , 
or to both wear and corrosion. The properties of chromium deposited 
under various conditions have been studied, and a process developed 
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WRIGHT ENGINES " TEST FLO\\ r-; " 0. 1 THE GRO ND 

Each of t_he tw? Wright double-row 1 ,600 b.p. Cyclone engines with \ hich t?e 
new <;urt1ss-\Vnght " Cvv- 2 0 , transport i_ powered, were mounted_ on a_ spe~m1 
test n g and run up to provide a deta.iled stud: of air flow , coolmg, vibratiOn 
and other phases of operation preliminary to being installed in the pla ~ e. Abov~ , 
one of the_se I ,6oo h.p. Wright Cyclones, eq uipped Kith a rs -foot CurtiSS E lectnc 
prope!l ~ r , Is_ sho\:' n on the special mobile test stand which may be moved so that 
the umt pomts mto the wind while running. 

In general , the applicati on of chromium has proved advantageous 
in reducing wear on parts subj ected to abrasion in ser vice. F urther 
studies are required t o determine whether the re luction in fat igue 
res istance sometimes produced by the chromium coating will 1 revent 
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its appli cation to certa in pa r t . \\here appli calJI . ch rom ium may 
either I e appli e I fo r t he rec lamation of u eel pa r ts that ha,·e heen 
worn in se rvice, o r for in r as ing th e I i f e o ( new pa rl.". . \ mong th 
most succe. sf ul applications is that on brake !rum lin ·r: . 

A plant has b en de.· ig n d and in ta il ed at th ·l\'av;:tl : \ ir raft 
1-actory for xperim ental p latincr on a factory calc . . ·r cifi ation. 
for the plat ing proc ss and the plated c atin o· have been pr [ arccl 
for use by the Bu reau of \. cronauti c . 

E lastic prope rti es of co rro. ion-resistant . te ls .-A r ·por t sum­
mari zin cr the r esult of a fundam enta l stu ly of th · cia tic pr pe r tie. 
of the co rros ion-resi. ta nt steels. which in hect f rm a re c ming 
into wide usage in a ircra ft const ructi on, has bee n ubmi tted to th 
Nati onal Adv isory ommittec f or Aeronauti cs . T h hi gh trength 
and pseudo-ela ·tic p roper ti es o f aust niti c steel, of whi ch t h c m­
monly u e 1 "18-8' ' steel i: a n example. arc obta in 1 as a r . ult of 
the very severe cold- wo rking the materi a l must undergo. Th is i not 
true of many o f the materia ls commonl y used in vari u · lin . of con­
structi on. Flence, the need fo r the study to uppl y thi s bas ic infor­
mation. 

Effect o f fatigu e on metals.-Three repo rts have bee n submi tted to 
the National A dvisory Committee fo r Ae ronautics on the subj ect of 
the possible deteriorating effect on metals subj ected in ser vice to 
continued fati gue-stres ing with in th e supposedly safe range. E n­
tirely negative results we re obtained by the three methods used in 
the work. No positi ve evidence was obtained on the basis of which 
the damage by fat ig ue-stresing, pnor to actual fai lure, could be 
evaluated . 

Fai lure by fatig ue continues to be the predominating type of 
fai lure in many a irplane parts wh ich l1 ave failed in service and which 
the Bureau has been call ed upon to examine. In a g reat many cases 
failure can be attributed to im proper desig n features, lack of suitable 
fill ets, sharp corners and angles , and similar defects which, in a 
stressed member, serve to increase the stress locally greatly above the 
nominal working stress. 

Plastics as structural material s for aircraft.-A survey of pub­
lished information on the use of plastics in aircraft construction was 
made at the request of the National Advisory Committee for Aero­
nautics. 

Various physical properti es of reinforced plastics were r eviewed, 
including density ; tensile, compressive, flexural, shear , torsional, and 
impact strengths; moduli of elasticity; endurance limit ; energy ab­
sorption; and corrosion r esistance. Simi la r data from the literature 
were cited for materials which have been commonly employed for 
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One of the PT-1 3-A t rai ners for th Ai r oq)S. It is powered by a L ycoming 
R- 6 o-i engi.ne . 

dox structure, and that the early tages of this development will in­
volve the moldin,; of such mall units a fins and rudders and the fab­
ricat ion o f the larger uni ts from rein fo rced sheets and molded sec­
ti ons by conventional methods of jointing. However , until more in­
formation is available on the problem of combining resin and rein­
forc ing agent in such manner as to obtain requisite strength and 
stiffness, and until such products have been thoroughly tested to de­
termine their behavior under repeated stresses, it is too early to 
expect any considerable progress in solving design and fab ricating 
p roblems. 

Coatings for airship fabrics.-\iVork was continued for the Bu-
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reau of Ae rona u t ics on the appli cat i(Jn o f synthet ic rubb r- lik m;:t­
teria ls as ga ·- im permc:able coat in O's fo r ai rsh ip fabri --- ·on ·i le rabl e 
ass istance has been r ·mler d in the cl velopment uf sp c ificati on- for 
coated fab ri c. o f t hi s type ancl phys ica l a ncl chem i a l te ·t · haY been 
made on en ve l pe fab ri cs fo r a ir ·hi ps o[ th non-r ig id type. The 
permeabili ty of n op rene to ga. c:. in com pa r i n w it h th beha vi or 
of natura l r u l ber , has been :tud i l, a nd a repo r t w ill be m ade a a il­
able a t a1 ea rl y late . 

Non-fla mmable do] es fo r a irc ra ft.- ] espite the exten ive u e of 
metal con truct ion in the fab ri cat ion o f mode rn c mme rcia l and 
mili ta ry a irc raf t . d ped fab ri c cont in ue to meet a need for a li rrht 
and relat ively inexpensive cove ring fo r low-st re . e 1 members a nd 
fo r the w inas a nd fuselarres of sma ll a irpla nes. T he "dope' ' wh ich 
is appli ed to t he fab ric to make it im pe rmeab le to a ir ami to w athe r­
p roof it consist s of a fi lm -fo rmin;r mate ria l d i. olved in o rgani c sol­
vents. Cellulose ni t rate is at present commonl y used as t he fi lm-fo rm­
ing 1 ase, Jut it is eas il y ig ni ted a nd the rate of lurning is very 
rapid. A n expe rim enta l s tudy of a irpla ne dope fo rmulat ion was. 
therefo re, u nde r taken by t hi .- B urea u at t he r equest o f the Bu rea u o f 
Ae ronauti cs of t he J\' a vy Departm ent to develop a elope, based o n t he 
comparatively non-fl amma ble cellulose de ri va t ive:, w hich wo ul d com ­
pare favo rably or surpass cellulose nitra te dope with respect to t he 
ac ti on of hi g h rela ti ve humi d ity on the t a ut ness of th e doped fabric. 

A irp lane fab ri cs vve re doped w ith va ri ous p las tics d issolved in a 
variety of solvent mi x tures, a nd the ta utn e s of each fa bri c was t hen 
determined. T he m ost im po r tant sing le fac tor involved in the in iti a l 
tautening p roperty of a dope is the solve nt com positi on. I n order to 
obta in a maxi mum ta utening effect, it is necessary to fo rmulate a 
dope so that a minimum of act ive solve nt vv ill he p resent during the 
fmal d ry ing stage. T he selec ti on of thi s so lvent is a lso a n im portant 
factor in avoid ing the fo rmat io n of a film whi ch is initia lly b rittle 
o r w hich rapidl y becomes brittle upon exposure out of doors. 

T he hi g hest initi a l-tautn ess values were obta ined with cellulose 
triesters, such as cellulose triace ta te a nd a p rac ti cally com pletely 
acyla ted cellulose acetobuty ra te. Vary ing the acyl o r ethoxyl content 
of partia lly hyd rolyzed cellul ose deri vati ves did not have a pro­
n ounced effect on the ability of the com pounds to tighten the f abric. 
The initial ta utening p roperty is al so apparently independent of the 
size of the cellulose m olecul e, as ind icated by certa in fl ow cha rac­
t eristics o f solutions of these materi a ls. The t es ts fo r the m ajo rity 
of the cellulose este rs we re made with fi lms conta ining r o percent of 
triphenyl phosphate. 

In exposure t est s, the cellulose acetobutyra te and cellulose nitrate 
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paneL h ha,· I qui ·e imila ly . Jack nin mewhat ,,·hen removed 
fr m the oncti · i nin~ r oom in ·11 _unl"ght. and . in (Yen ral. h w­
ing a :light acldi i 1al d c ·ea. e in tautnc. · in rainy ,,·eather. The 

ac e r i. ic .::: can b 
in o r mati non the effect o f Yariou-
on he pr 1 r ti c c th lm- [ 

T \\ 1:\ TAIL IKOR .K Y :\MPHIBIO:\ 

On o f the eet of P rat · \\'hi ' ney H ornet-pO\Ye red passenger :;hips de l.i vered 
to I n er-Isla.nd Airwa_-s in Ha\\·aii. 

C mbu i n of en" ·ne fue .- --\. ten -in h pherical bomb , with a 
park a a at i _ center and \Vl h indi ato r to m easure the rapid ri se 

in pr ure durin a CYa eou e.xplo i n . ha been le\ eloped and used 
i 1 co peration \Yith the -:\" ·onal _ dvisory ommittee fo r Aeronau­
tic . Data already have been ob ' ained \vith th fu els carbon monox­
ide. b nzol. heptane. and o n . It i a nticipated that comparative 
value. of in he ent PO\ ·er. econo y . and flam peecls, ( fundam ental 
p ro1 nie dete ·minin thei r suitabili ty for use in internal-combus­
t ion engi ne ) \viii r ul fr m the ompletecl sur vey. l\!Ieasurements 
a re a l ·o being mad to de ermine the indi vidual effects of initial 
p re sur a nd temperature. \Vhich operate im ul taneously to influence 
c mbust ion in th encrine cylinder. 

ctane rating of fuel .-The analy i- of full- scale aircraft engine 
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te ts ha shown that current lab rat ry meth od d not orrectly ra te 
eli fferent types of hi rrh octane av iali n f u I.. Th J :ureau \\" i I a­
ope rate with th · I· H Av iati on Fuel D ivi s ion in th e dc\·e lopment o f 
an im proved method of rating av iati on fu els. 

Vapo r 1 k in fuel sy. tcms.- Jn conn ecti n \\"i th the "Fl~ a \·ia­
tion vapor lock proj e t. th e Jlureau i: il1\·c: tig·1tin th r :- i ta nce to 
f uel fl ow in CO!llJ a nent pa r ts o f a ircraft fuel y t ms a . a fun cti on 
of rate of fl ow and rela ti ve amounts of li qu id a nd va p r fl owing . The 
object of th i wo rk is to prov ide the I · ig ners o f fu 1- fcccl . yste111 s 
with reliable data on gaso line Ao w un ci r vap ri zing c0ncl iti on . . 

tability o f lul; ri cat ing oil :.-T he laboratory wo rk on the in\·es­
tigation of the stability of ai rcraft eng ine lu bricatin.s o il has he n 
compl eted. \ la rge volum of cxp rimental data ha: bee n obta ined 
on the changes which take place in av iat i n o il s whe n heated fo r va ri-

us peri od of time with and without ae rati on a t a nu m ber of tem­
peratu re , and thi s in formation is being p repared for publicat ion. 
A sati ·facto ry correlat ion has been worked out bet\\· en one of th e 
laboratory methods and a ircraft eng ine tests under ont ro ll ccl condi­
ti ons, as well as with se r vice tests. F ur ther wo rk is under \\·ay on t he 
relat ion between labo rato ry data, used oil ana ly ·es . and eno· ine con­
cl iti on at the time of overhaul. 1\l so, further work is be in o· done on 
the effec t of compounding agents on oil stabil ity. 

\ Vea r of cylinders and p istons.-. n in vest iga ti on is un de r \\·ay 
concerning the e ffect of compound in a agents in r educing C) Iin der 
wall and 1 iston ring wear , parti cu larly un der condit ions simila r to 
those ex isting in hi gh-output aviation eng ines . Laborato ry apa ratus 
fo r thi s work has been constructed , and some prelimina ry tests have 
been made. Tests w ith a full scale av ia ti on eng ine on several minera l 
and compoun ded oil s have been started. 

Ring sticking and bea ring cor ros ion.-Some work has heen clo ne 
on the development of laboratory t est methods fo r ring sticking and 
bearing corrosion. O n the basis of prelimina ry tests, operat ion of a 
liquid-cooled, single-cylinder eng ine w ith lligh cooling liquid tempera­
ture p romises to g ive some information of value. Apparatus has been 
constructed in which oil s can be acidified under controlled conditi ons 
and bearings can be operated under load to evaluate the extent of cor­
rosiOn. 

Explosions in gasoline clump ducts.-A t the r eques t o f the B ureau 
of A ir Commerce, explosions have been studied in tubes simulat ing 
gasoline clump ducts for aircraft. There appears to be no danger o f 
disrupting the duct by the explosion of a gasoline a ir mi x ture in the 
open-end tube. 

Electrica l equipment and temperature surveys.-Development 
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on park plLw , io-nit ion cable, 
o- nc ra or - ha been con in 1 d. tu lie of I ,,·-ten ion 
e t of a xi liary clecr ical equipm nt have a lso been made. 

Fa iii ie- ha,·e been pro"·ide io e ti no- 1-
a e a _peed in cxce · oi - -t- .000 r.p.m. . 
urvey hav bee 1 made n all new yp o( 

the [TTO nd and in fti ht . Th 

mall ex erim n al en · ne 
re t . These engine w 
velopmem oi aL x iliary 
addi ion o ·he abo,·e . a 

THE HO\\' :\RD DG A.- 1· PC 

con-

A pri \·:J.te owner pla n pO\Yered by a ro h .p . Pratt & Whitney Wasp Junior 
en~<ine . 

ducted on he torque tand. u in a g-cylinder r adial aircraft engine 
fo r the pw·po e o f comparirw differ nt ils and two types of oil tank. 

Re pira ry 0:\.·ygen.-Chemi al ource of re piratory oxygen 
have been tudied and a i a 1ce has b en g iven in the testing of 
apparatu fo r reb ·ea hi ncr oxyo-en. 

:\ ircraft in trument .- -tudie of airc raft instrument performance 
ha ·e been ont inued fo r the Bureau of Aeronautics, Navy Depart­
ment . and the N at i nal dvi ory omm ittee for Aeronautics. For 
t he B ureau of AeronaL t ic , laborat ry tes t methods have been de­
veloped for calibrating aer aphs at various relative humidities by 
the use of saturated alt olution : methods have been devised for 
m odifying altitude mercu rial bar meters to permit filling in the field ; 
and new apparat us has been de ignecl and constructed for making 
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dynamic tes ts of acceleromet rs. Dev loJment of a el i. tant-incl icat­
ing fu el fl ow mete r of th e o rifi c type is in progr ss .. ·e,- ra l sup r­
heat meters , a stick force indicator. a max imum reco rd ing tachomete r, 
an airspeed-a ce lerat ion reco rd er , and an elect ri ca l resi ·ta nc · ther­
mometer have been c n . t ructed . 

In coope rat i n \\'i th the Ya ti unal :\d ·i. o ry ommi ttee f r :\ ro­
nautics, in vest io·at iun · of th ·· ff ct o f vibra ti on on th 1 erf rm ance 
of a ircraft in : trument ·, and o f the pe rf ormance of co rnwat ' cl d ia ­
phragm: o f vari ou · mate ri a ls an 1 desig ns a re in prog re .' . R epo r t · 
were 1 ubli shed on the p fo rm ance cha racte ri sti cs of v ' Ilturi tubes 
used on aircraft for op ra ting a ir-clri v n gy ro: copic in ·t rument" and 
on gy roscopic instruments [c,r instrument fl y ing. 

Office of Education 

The ffi ce of Educat ion. U nited States D -partment f Interi or . 
was ca ll ed u1 on fo r much acld iti una l se r vice in av iat ion tra ining 
during th e year a lon c:r with the rapid g rowth of th e av iat ion indus­
tries and the consequent need of tra ining for aviation occupat ion: . In­
dividua ls, g roups, school official s, communiti es and agents of various 
kinds have made requests f or studi es, con fe rences, in f rmation and 
assistance in conn ection with aviati on education. 

Considerabl e increases in enrollment were reported for F edera ll y 
aided classes in av ia ti on under funds prov ided through the S mith-
1-Iughes and George-Deen Vocat ional Educati on r\ cts. A bout 7,000 

persons a re g iven in reports from the States in the following pro­
portions : 

All clay I,68o; part-time trade ex tension 3, 2-~ 2 : evening trade 
extens ion T .653. 

In part to secure current information on aviati on tra ining and in 
part through requests for conferences on training problems, a con­
s iderabl e number of mechanics tra ining schools were v is ited during 
the year. l:kcause of changing conditions teachers and others ev i­
denced keen interest in securing assistance so as to maintain training 
to fit current needs. The schools visited covered an area sufficient 
in size to r epresent all types of public and private institutions. 

The studies carried on during the year ranged from securing in­
formation on occupati onal training needs for specific jobs to a com­
plete survey of aviation in all types of educational institutions 
throughout the United States. In a smaller study conducted through 
18 aviation schools and 38 units of the aircraft industry , six questions 
were asked with the following results: 

Question I: I s specia lization in aviation shop work an obstacle to 
individuals who might become foremen? 
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. /11 • r : 

Que l ion 2 : 

A n •er : 

Indu ry hool 
Y ~ : no- _ r . Ye -

J th re d ifficul y m 
t rai eel er o 111el tor 
aircraft? 

no-- . 

T I\.ITIE 129 

: 11 

ufficient techn ically 
complicated modern 

o-- . 

y u find pr en ati fa ory fo r the 
upo- radin o- f hop 

A n ~ers: Indu try chool 
Ye - ! - · no--L. Y - · no- -. 

Q u e tio1 -1-: D o '" u fi nd hi o-h chool o-r adu te- with from one to 
t ,,-o vear of pec:ial aYiation training desirable fo r 
advancement, either mechani leading men or 
fo remen? 

. ..:J nsz ers: I ndu try cho I 
Yes-- ; no- r. Ye -14 ; no--3. 

Q uest io 11 5: \\ auld a sch ol wh re articularly apt mechanics 
could be - nt for a year· t rainin o- in aeronautical 
machine \\" rk a_ - i t you in making them available 
for foremen' job ? 

rl 'llSZ£ ers: Industry hooL 
Yes- 25 · no--3. Ye -q · no-3. 

Q u estion 6: Do you belin e that any general training of mechan­
ics '' ho are particularh· x:pert would make them 
suitable for advancem nt to fo remen ? 

A u s-£-Vers: Industry 
Yes-25; no-3. 

chao! 
Ye -15; no-2. 

A t the time o f going to pres , the urvey on aviation in education 
institutions was not complete, as repli es were still being received. 
Q uestionnaires vvere sent to 1,717 colleges and universities of which 
number 1,023 had replied. A tabulation of repo rts follows: 

Courses: 

Institutions having aviation classes 
Enr olled in aviation classes 

Fl-ight T min:ing: 
Institutions where flight t ra ining is available 
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Aviation Equipment: 
Wind tunnels 
Engines 
Planes 

P -ilot Licenses H eld by Faculty 111 e/1/b ers: 

Student licenses 
Solo licenses 
P rivate licenses 

Pilot L iceuses H eld by S t11dents of th e U niversities : 

Student Iicen es 
Solo licenses 
P rivate licenses 

Clubs: 

Club Memberships 

21 

12 

? ---;) 

340 
202 

138 

About 26,ooo questi onnaires were sent to ec ndary chools oi 
various types , the following is a dige t of the 1 r ,ooo replies to elate : 
Aviation Course : 

Schools conducting av iation cour es 
T otal enrolled in aviation courses of various types 
Total enroll ed in Industrial Arts A viation Course 
Total enrolled in General A viation Courses 
Total enrolled in Vocational Educational Courses 
Total enrolled in Technical A viation Courses 
Total in Aviation Clubs 

Miscellaneous: 
Schools indicating use of aviation as conveyor for 
other subjects 

Tennessee Valley Authority 

130 
32.837 
r8,220 
;,645 
4,650 
2,322 

24,979 

During 1938 the Tennessee Valley Authority operated four 
airplanes, a Monocoach, a Bellanca and two Steannans. The airplanes 
were used in the control of malarial mosquitos and in reconnaissance 
surveys. Charged with the long range development of the Tennessee 
River drainage area, embracing a territory of 41 ,ooo square miles , 
the Authority has found that necessary information about the rivers , 
forest growth, soil, erosion and other physical features can be de­
termined by plane more feasibly than by surface methods. 

U. S. Coast and Geodetic Survey 

The U. S. Coast and Geodetic Survey publishes a series of 87 
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e ional aeronautical chart on a ale o I : -oo ooo or about eight 
mile to he inch. The-e cha - cover the tire -nited States and 
a r for u e in p ilo aae primarily. The) i elude approximately 2"' ooo 
mil of li hted a irwaY and nea.rly - , · oo arport . The man changes 
in the aid . in a clit ion to Lhe ompl ion of n w t p PTaphical 'ur­
" y . mak fr qu · nt r yj ion and new edition- n e _ary a it i 
·he in enti n t he e cl a- how e..,.-..;:i tina- conditions 

in t ·ument flyina, 
' 1 ible landmark an 

FAIRCHILD 24 ON EDO FLO.\ T 

This version is powered by a Warner en ine. 

additional series, known as R egional 'er nautical Chart , is in 
progress . This series is on a scale of r :r,ooo,ooo or about r6 miles 
to the inch. Six charts have been published of this series and others 
are in preparation. 

A series of radio direction fi ndina charts, designed specially for 
use in all forms of radio navigation, are being .onstructed on the scale 
of r :2,ooo,ooo, or about 32 miles to the inch. Their smaller scale 
and wide ex tent make it possible to plot beaTings from radio stations 
that would frequently be outside the limits of the local chart when 
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usina either o f the other la rg r scale se ri es . T lll'e of the. e cha rts 
a re publi shed a lready. T he thr e remainin <T. req uired to ov r the 
entire ni ted S ta tes . w ill he pul li : he I I y July, I93 . 

I n acld it i n to s m 1 h toa raphy along the ~ l assachu . ett. coa t 
in 1938, the nin -len a ir cam ra ,,.a us cl on x peri mental 
I :31, 68o scale project in coperat i n ,,· ith the rmy ir r p a nd 
the oil ons rvat ion Servic . :\ t th i · seal , the cam ra ph t rr raph 
a tri p I 7 mil es wide. and -J. , oo square mil e · a re cov red on a in crl 
flight. with ample overl a1 f or plott in r. i \ re ti fy ing cam ra to fa ci li­
ta te ma1 ping from its 35-i nch squa re photograph. is now under con­
structi on. 

U. S. Forest Service 

T he vast tim! er re ources ad mini st reel 1 y the nited . ta te "f.or­
est Ser vice. besides being commercially valuable , 1 rov icle water heel 
cover upon which hundreds o f communi ties a r dependent : they offer 
recreati on for many milions of people, a home f r much o f the na­
ti on 's wild li fe. ancl forao·e for hun cl r >cl :> o f thousands o f li \'C' . tock. T h 
job of protect in cr these forested areas f rom fire is there fore one o f 
utmost ipmortance. I n thi s job the a irplane has an ver-increasing 
place . whether it be in fi elds of prevent ion, detecti on. a nd scouting 
of fires or in improvement o f communicati on and t ransportat ion 
faciliti es . I n the ti mbered and remote regions of the nati onal fo rest 
recent accompli shments in detecti on, transportati on, and mapping 
have proved aircraft to be a powerful ad junct to g roun d mea ures 
for conserving t he nat ion ·s forests. 

Aviati on a ids in striking fi r e qui ckly, thereby reducing damage 
and fire cont rol costs. O ne of its g reat values is in th e coor erati on 
it furni shes to lookout towers, fire guards, and other g round method 
of detecting fire. T he percentage of fires di scovered by a irplanes is 
low as compared with those di scovered by g round lookouts. fo r a 
given spot in a forest can be observed only momentarily during a 
patrol fli ght . But a ir patrols are mobile and can find smoldering fires 
in areas that a re blind to stationary men. A fire lookout may de­
tect a forest fi re 2 0 miles away but he cannot see through a moun­
tain and discover the little blaze kindled by li ghtning on the other 
side, as can the a irplane pilot. A irplanes are especially valuable in de­
tection work on newly acquired nati onal forest areas where the 
lookout system has not yet been full y developed, during periods when 
ground crews are badly hampered by haze, and following electrical 
storms which may cause a large number of spot fires nearly simul­
taneously. 

In the scouting and reconnaissance of a large going fire, the 
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burn ing . H e 

·atiotr or to drop orders or 

C .RT IS -\• .RIGHT C\\ - L 

it is a ba ic comba t pl an e eq uipped \Vi th a 4 . 0 h.p. \ ri,ht Whirlwind engine. 

messages behind the fi re fighting li nes tied in a little bag of sand 
vYi th a streamer a ttached to attract the a entio 1 f the ranger on 
the job. Even when these mes ag r ach d th ·r ·oal, there was 
still no way for the ranger to reply . \ ith the new t pe short wave 
radio, t wo-way communication bet,ve n plane and ground is possible. 
T he obse rver can report h is findin:::,· dir tly to the bo s on the fi re 
line, discuss the situation, and r cei' · _tructions . 

Fires in rugged back country n eel men on the pot promptly 
to clear fire control lines . These men mu t have foo d, camp equip­
ment , tools, and medicine. To pack in the men and upplies over 
rough trails difficult to traverse is oft n labor1on and time-con­
suming task. Planes contri bute hi crh spe d h·an portation of men 
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and materials to spots often unreachable within time li mits neces a r) 
to successful fi re control by g round crews. \ ' hen an a irplane pi lot 
comes zooming to a fi re with an emeraency load o f equi pment and 
supr lies he enables the fire f-i ghter to c n tinue h !d ing the fl ame 
in check until the arri va l of the er r unci crews \\ ith ade JUate upplie . 
He brings relief when pr visi n run low or when me licine a re 
needel. T ran por ta ti n of suppli es by a ir compare fav rably in 
cost with overl and t ran 1 r tati n ov r rouo-h t er ra in 'lnd i by fa r 
the fas ter method. T hese ad vantages a re off et t some extent by 
small ca rry ing capacity, and lack of speciali zat ion f the plane 
used. A ir deli very may be rela ti vely unimportant also where topoo-­
raphy is favorable to rar id g round transportat ion systems, but it 
has proved in valuable in many of the remote back country a reas of the 
nati onal forest sy tem. 

More than 30 emergency land ing fi elds have been built in a 
number of back country areas of western nati onal forests in the 
pas t five years , la rgely by CCC workers. But there is much t erri tory 
where no such emergency fi elds a re ava ilable and there it is that 
emergency suppli es are now being dropped from planes with the 
a iel of parachutes. vVhere no good roads permit easy access to a 
ftre, package dropping f rom airplanes is a g reat aid in equippin rr 
and supplying fire crews. 

It has been found not onl y possible but easy to drop almost every 
sort of article in substanti al quantities and with sufficient accuracy 
to be found by the waiting men below, and to do so without any loss 
or damage. Eggs packed in interlocking cartons, padded under­
neath with " bread-springs," have been dropped without a single egg 
being cracked. B read has been fo und to be an excellent shock ab­
sorber , theref ore the term, " bread-springs ." A s the bundles of grub 
or equipment, retarded somewhat by parachutes, settle down, colored 
streamers thereon make it easy fo r ground crews to spot packages that 
fall some distance from the target. The streamer usually floats above 
the brush and small trees . 

The Forest Service is conducting experiments to further improve 
the methods of dropping supplies from airplanes. In a week's train­
ing course, forest g uards in Washington and Oregon were trained 
to make and fold single chutes, to make up loads, and to discharge 
them over a target. The trainees readily learned the methods used 
and, on their first fli ghts, the maj ority of the student droppers were 
making hits averaging not over 150 feet from the target. Such accu­
racy is important in rough country where dropped supplies might 
easily be lost in dense timber or on inaccessable cliffs. During the 
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''ere dropped 

t, late in ug-

NORTH AMERI Ai'\ FOR BRIT A 

One o f the hundreds o f i .'\-1 6-rE two-pla e miliary planes which the British 
Air M inistry ordered fro m No rth American AYiation in rg 8. They a re powered 

by Pratt & \\ hilney -- h.p . v ·asp n crines. 

pack pumps, water outfits , saws, mes outfits, fir t aid equipment, 
five o-a llon cans of gasoline and oil , mall can of grease, hose fo r 
pumpers, cooling plates, stoves tent ta rpaulins, gTain, horse-shoe­
ing utfits, rope and oth er a rticl e . Bale of hay placed in wool sacks 
w ere dropped with chutes . The ground elevation at points of 
dropping was over 6,ooo feet. The elevation of the planes varied 
from 6,200 to 7,500 feet, clepend.ing upon topography and air con­
ditions. 

A irp la ne delivery was almost the sole method relied on to sup­
ply crews fighting the serious forest fires which occurred in north­
er n California in the summer of 19"8. T he worst of these fires oc­
curred in remote, roadless mountain country. During the battle on 
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the R eel Cap fir in the r· Iamath F ore. t in J uly. a g ocl many t n 
were tran. port - I I ) air plan and Ic livered by pa rachu te to fire 
fi ghting crews. 

T he 1 oss ibili ty of cir ppin er wate r , ch mica! r -ta rdant . or ex­
plosives upon fo r t fir , e p ciall y the . mall n -s, to reta rd th 
spread of the fire un ti I the er r unci r \\. reach it, provi cl an ther 
fi eld where the a irp lan may h of s n ·ice t f r te r . . T he chem­
ical phase of fire fi ,.htin er i t ill v --ry mu h in the xp ·rimental 
stage. Extingui hing ga in er fo rest fi res by . prinkling with \\'at r 
or chemical s released f rom a rlan ha not yet become pract ica l be­
cause of the extreme scatt ri ng o f the li quid. I-Ioweve r, prelimi nary 
experiments indicate that une can fl y ove r small a reas ev n a t h igh 
elevations in rough country and, with the a iel o f vari ous ight ing 
and release dev ices now being clevelo[ eel , drop water and other fi rc 
retardants on a ftre with a high ci g ree of accuracy ... a compani on 
proj ect, basic chemical research is being conclucte I by the Fore t 

Service to determine the mo t effective combinati on of chemicals 
to retard fire spread. T he development of chemical b rn b and the 
use of explosive bombs to throw dirt over small fires a re other fi eld 
of study. 

Some progress has been made in the determinati on of prop r 
sighting devices with which to place extinguishing agents on the fire , 
and a method of releasing various quantities of chemicals has been 
worked out. The problem of flying close to small fires in mountain­
ous country presents many difficulties clue to uncertain wind cur­
rents and rough air. The progress of the experiments to elate indi­
cates that continued experimentation is justified. 

When the autogiro type of aircraft is developed to larger pay­
load capacities, many obstacles in the way of treating fires from the 
air may be r emoved . These "windmill machines" perform aerial 
maneuvers impossible for an airplane. Landing on a "dime," taking 
off in 25 feet, standing almost stock still in the air, they offer unus­
ual chances for observation. There would appear to be many advan­
tages in the use of this hovering type of plane for chemical fire fight­
ing from the air or for dropping fire supplies . 

For several years the Forest Service has contracted for the use 
of privately owned airplanes, both for experimental work and for 
actual fire fighting . The Bureau bought its first plane in 1938. The 
new green-coated high wing cabin plane with Forest Service insignia 
has a cruising speed of 175 miles per hour with full load of 1,250 

pounds. Service ceiling is 22,000 feet and flyin g range is over 700 

miles. Wing flaps and brakes permit a landing nm of 400 feet on 
emergency areas. The specially constructed plane is equipped with an 
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be projected fr om the a irplane o nd ov r an av rage el i -
tance of one and one-half mil pl 
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rries the new 
rvi e field sets at 

fi re camps and nati onal fore-t headq a ··e 
T here are other fi elds be icl"' ' that o · fi ·e fio-h incr \Yherein air­

planes are making a contribution to be r 11anagement of fo rest 
land. Aerial photography help "he for :t o cer o pbn intell igently 
the best uses of fo rest area . • erial photocrraph are now widely 
used in map-making. T hese pi ture ~ap- . -llPI l mentecl by other 
maps, g ive the fo rest officer a bird .·e view of hi territory and 
hi s problems. The eye of the camera furnLh h.im with an inven­
tory of the physical and topograph:i f a ur ~ of an area, together 
with cultural improvement . H e can ,·iew t 1 country to plan re-
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creational imr rovements, to prepa1·e for erosion and flood control. 
to plot an attack on el i ea. e and in ect in fe ted ar as, and in many 
other ·work 1 roject where a r Iuou. and time-consumin o- field work 
would otherwise be required. 

Tim! er can be surveye I to some xtent h om the air. The Forest 
Service is now making a nationwide survey of fo rest r · 6urces. The 
task of rapidly c vering andmakin o- an inventory on three-fifths of a 
billion acres of fore t land i a big ne and the o- reat help offered 
by aerial urvey is taken advantage of in securin o- needed informa­
ti on. everal years ago, the explorati on of the huge Ala kan Na­
tional Forests was ca rried on by a irplane. This forest exploration 
was done by the Navy Department in cooperation with the Forest 

ervice, the Bureau of P ublic R oads, and the Bureau of Biological 
Survey. 

Aerial aids a re sometimes used in making ran ere surve) s. It 
is poss ible to produce very detail ed planimetric maps on a scale of 
two inches to the mile as low as $7 per squa re mile, depending upon 
the amount o f g round control nece. ary. In addition , these maps 
can be produced with a o- reat sav ing of time. In one ca e, the elapsed 
time from the start of the fli ght to the completion of the map was 
about 15 months, and about r8 months for a fini shed range survey of 
the same area . 

The range survey is carri ed on at the same time as the aerial 
survey . As soon as verti cal aerial photographs are secured o f an 
area, a set of contact print is taken to the fi eld whereon the range 
examiner outlines his g razing types and writes in the type designa­
ti on and forage acre factor. I-Ie also notes on the photographs all 
water, classifi es and marks roads and tra il s, locates fences, ranch 
buildings, and all possible located section corners. The prints are 
brought in at the end of the fi eld season and the map detail shown on 
the set of prints is incorporated in the planimetric map. Using aerial 
photographs cuts the cost of range surveys about half and gives more 
satisfactory results. The use of the pictures in range and timber 
surveys is an added advantage. 

Spelling further advance of mechanized science against the old 
romance of forest and range, unusual uses of airplanes in wild lif e 
management activities were discovered in 1938. Several game counts 
were made from the air, one forest ranger in Oregon, for example, 
using a small monoplane to take his annual deer census. Flying about 
50 miles an hour at an altitude of 500 feet, he counted deer on ap­
proximately 125 miles of winter range. A relatively accurate deer 
count was obtained for a quarter of a mile on each side of the course. 
This demonstrated that in the open pine and juniper country used by 

- --· ---
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imp rtant in th F re t en ice am manao-em nt program which 

ure continu d and increa ing wild life r ource . 
am monoplane 1 erated by an xp rienced hunter, with a 

c -pilot wh wa also a good mark man, -erved a an aid in control­
lin predator on a heep range. i.xteen coyote were hot f rom the 

WAR ER-PO\< ERED FAIRCHJLD 24 

a ir nea r one band of sheep and an a ·er age of five to six coyotes \\ere 
bagged on each trip. 

P lanting of trout by airplane from altitude of roo and 2 00 feet 
was tried in tests conducted over Clear Lake north of Buhl , Idaho, 
in 1938. In this first attempt in the nited tates to plant fi sh from 
the air, sponsored by the Frontier Club, 300 trout were dropped. 
As the plane flew over Clear Lakes, the co-pilot dumped the buckets 
of trout between two boat lines of forest and game officials and 
Frontier Club members, who examined closely the sandy bottom of 
the clear, shallow lake for evidences of injured or dead fingerlings. 
A few trout were stunned, but after a few minutes of recuperation 
they swam away. Ten minutes later , the 25 men in boats could find 
no trout injured by the plunge. The F orest Service believes this 
experiment may indicate nevv possibilities fo r economical stocking of 
streams and lakes. 
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The airplane ha saved vam animals in s<:a rch of e ·· ·ential min­
erals many a lono· journey. In me primitive areas of the national 
forests , elk, deer, bighorn . he"ep, and mounta in g at ha\ e pa\\ eel 
deep holes and caves in the natural salt licks. Flow of ten the e animals 
came and how fa r they traveled to lick thi s alt is a matter of con­
jecture only, but the dee1nes f the holes indicates long and fre­
quent trip ·. '\.irplanes have been u ·eel in s me in tances to aiel 
nature by dropping the salt from the ski es. 

Various other incidental uses of aircraft were made by the Fore t 
·ervice during the past yea r. P lanes were used in ·everal instances 

in searching for pe rsons lost in the mountain forests. Insect damage 
reconnai ssance has been accomplished with the a id of aircraft. 

lVIany opportuniti es for cooperation between the Forest Sen ice 
and the public a re afforded by airplanes. 1 ilots of passenge r ca rry­
ing planes have spotted fires along their regular routes and ha\ e re­
ported them to the Forest Service or radioed the in formation to their 
flying bases. A plan is under considerati on whereby the roo fs of 
lookout houses in the national forests may be uni fo rmly marked to 
correspond with numbers on aviation maps of the -nited States so 
that any flier sighting a lookout house on a peak or a ridge may be 
better able to keep hi s bearings while crossing the nat ional forests. 

Airplane passengers who get an eagle 's eye view of the country 
learn to appreciate some of the enormous losses caused by forest 
fires. They glean a broader knowledge of the resources of the coun­
try, their natural limitation, and the importance of conservation. 
Like aviation, the conservation movement in this country is a 
comparatively r ecent and modern development. \1\ ith the winged 
assistance of aircraft of all kinds, conservation of the trees and the 
forests should have a better opportunity for a swift rise to newer 
heights. 

U. S. Public Health Service 

Primary among objectives of the United States Public Health 
Service is the prevention of entry into this country of quarantinable 
diseases-anthrax, cholera, smallpox, plague, exanthematous typhus, 
leprosy, and yellow fever. This last-yellow fever-receives emphatic 
current attention by the service, and it is in this connection that air­
planes enter extensively into the picture. 

During 1936 it became definitely established that there exists in 
monkeys, and possibly other animals of the Brazilian jungles, a 
reservoir of yellow fever virus, which may be expected to persist for 
many years. The rapid passage of planes from South American 
countries to the U nitecl States, and the specific possibility that mos-
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cooperati on with those corporation_ ope a ·no- ai r raft between North 
and South :\merica: 

(I) Immunization of air ·aft per- nn I by va cination against 
yellow fever. 

( 2) Frequent di sinsectiza ·on of 1 oints enroute and 
just prior to landing at l.~nited re- por . 

( 3) The institution of a y te.m oi urvei llance of air~travelers 
by means of certificates hawing the ar a from which their travel 
originated, and the f urther determination of th ir itinerary after 
arrival, to complete six days from ·heir departure from infected 
territory. 

There is also under "ay a definite campaign to secure as far as 
possible by airplane "dusting·· the eradi ation of mosquitoes and 
other insects, which might constitute potential vectors for the trans­
mission of yellow fever from region st rrounding the airports of 
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entry located in infectible territory in the nitecl tates . Aerial 
photography has been employed by the P ublic Health Service in thi 
connection, to get a "working" view of such reg ions around quarantine 
stations, and especially where the Public H ealth erv ice has work 
in progress, control of, or an interes t in the surrounding territory. 

During the fiscal year 1938, 4,323 airplanes carr) ing 53,6 ro 
passengers arrived at the 37 a irports of entry in the -nitecl States 
from foreign countries. Of these, r ,775 planes, carrying 23 , I 37 
passengers, 6,730 of whom were aliens, were subjected to quarantine 
inspection. The remainder entered the country from Canada under 
circumstances rendering quarantine inspection unnecessary. 

N umber of airplanes arriving from fo reign ports ..... . 
N umber of airplanes inspected by the P ublic Health 

Service 
Number of persons arriving from fo reig n ports or places 
Number of persons inspected by the P ublic H ealth 

Service ........... . . . ....................... . 
Number of aliens inspected by the P ublic Health Service 
Number of aliens certified for di sease ............... . 

1,775 
53 ,6! 0 

Airplanes of the Coast Guard enter the P ublic Health Service 
program: that is, for those \·vho are sick on ships at sea. 

"Upon receipt (by radio) of a request for medical advice in any 
given case," reads an order to officers and employees of the Service, 
"you are directed to furnish promptly whatever advice seems indi­
cated (calling upon your consulting staff if necessary), couched in 
language intelligible to a layman." 

Such medical advice, radioed back free through the courtesy of 
certaii1 cooperating companies to every ship requesting it, comes 
mainly from designated, most accessible marine hospitals and reli ef 
stations maintained by the P ublic Health Service on every coast, the 
Great Lakes, and in territorial possessions. 

The requesting ship, which may have aboard no doctor (or, if it 
does, wishes the advice of another physician in consultation about a 
particular case), radios details and symptoms of the patient in dis­
tress. The advice coming back in one message may save a life or 
put the patient out of danger. There may be, however, a whole 
series of radiograms flashed back and forth, during and even after 
the patient's illness. 

If the sufferer's condition indicates an emergency, however, the 
Public Health Service's physicians may advise his immediate transfer 
to a land hospital. In such cases, contact is made with the nearest 
Coast Guard Air Base, and a plane sent out to sea to bring in the 
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patient. In the last fi caJ year 14 patien were tbu tran ported 
to the ho pi tal and relief tation maintained by the en 1ce. 

U. S. Weather B ureau 

The p rogram of x pan ion of me·eorolo!!i.caJ en·ice in aid of air 
na ·igation which wa e.-...:teo- iYe dur· na 19 7 wa continued in 19" 
with definite advance and ar ranaeme : mad for furthe r progre 
in the future. s of June 30, 19 there \\·ere 10 tation in the 
\ Veather Bureau · tem renderina meteoroloaical report- in aid of 
a ir navigation over approxima ely 36 ooo mile~ or airwa) in the 

-nitecl tates Ia ka , and Hawaii. 
In the latter part o f 193 , the number of me ·eoroloa·icaJ tation at 

a irports with a fuJI complem ent of commi ioned \\ eather Bureau 
per onnel rend ring --t-hour erv1 ce \\·a increa eel f rom 62 to 8;;. 

THE GLE1 N L. M.\RTIN 166 BOMBER 

It is po wered by Wright Cyclone engines wilh Curtiss elect ric propellers. 

A t the maj ority of the 23 additional stations, \Veather .Bureau 
personnel replaced B ureau of A ir Commerce now Civil Aeronautics 
A uthority) personnel in connection with meteorological work. This 
released the latter for the pressing comunication duties at important 
stations. 

Vveather reporting service was estab1i heel for eight ne\\ airv, ays, 
adding approximately 2,6oo mil es to the total fo r which the \ !\leather 
Bureau renders service. A total of _6 'on- all" stations manned by 
non-commissioned airway observers were e tabli heel at intermed iate 
points along these new airway to provide additional necessary 
weather reporting service. These airway were : D etroit-Sault Ste. 
Marie; Norfolk-\Vashington-Buffalo ; Huron-Cheyenne; Bangor­
Caribou; Billings-Great Falls; \1\ inslow- an Fran i co; Dayton­
Chicago and Tampa-Miami. 
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O n August J, 1938, the o·enera l super vising and a ir wa) fo r -
casting work form erly conducted at Portland, O re., wa tran ferre 1 
to Seattle, Wash., in order to improve the se rvice fo r \.la kan and 
northern continental flying interes ts. R eg ula r 24-hour a irway mete­
orological service was continued at Portland. 

Continuing the previous year 's program to modernize and in ­
crease instrumental equipment for airway stat ions, installation of 
the following equipment was undertaken: 

(a) rso improved ceiling light projectors designed to throw an 
intense beam far enough to permit the measuremen t of ceiling up 
to ro,ooo or more feet; 

( b) 90 mercurial barometers which, in many cases, replaced 
aneroid barometers, thus making possible a greater degree of accuraC) 
in the determination of atmospheric pressures; 

(c) so open-scale barographs designed to permit the measuremen t 
of pressure changes with greater precision, thus aiding in ai r mass 
analysis and forecasting; 

( d) so wind direction indicators of an improved type, which 
show the direction of the wind to r6 points of the compass. 

It was determined that I 7S ceiling light projectors, roo mer­
curial barometers, 200 open-scale barographs, and r ro improved 
wind-direction indicators would be required to bring the inst rumental 
equipment at airway stations to the desired standard. A rrangements 
were made for these instruments to be purchased and installed. 

The growth of flying activities in Alaska caused the establi shment 
of a first-order Weather Bureau station for airway service at Anchor­
age, Alaska. Direct supervision of a number o f intermed iate airway 
and "on-call' stations is being conducted by the Anchorage station. 
Regular airway weather and pilot balloon observations are also made. 
Plans were formulated for considerable expansion of the 'vVeather 
Bureau meteorological service to air navigation in our far-northern 
territory. 

Pilot balloon observations, by which upper-air winds are meas­
ured, were inaugurated at three additional stations, Grand Junction, 
Colo., I-Iuron, S. D., and Sacramento, Calif., bringing to 8o the total 
number of stations making such observations, including three in 
Alaska and one at San Juan, P. R. Arrangements were made for the 
establishment of pilot balloon observation stations at 20 additional 
points. Pilot balloon observations were increased to four a clay at all 
stations in continental United States where heretofore less than that 
number had been made. Whereas up to 1937 pilot balloon observa­
tions had been made with 30 g ram balloons, there were put into use 
at Las Vegas, Nevada, larger (roo gram) balloons capable of 
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carried to heights of 10 to _o mile- . while a rr, ti lly r d a ting 
to a ground recorder radio i9Tia1 whi .h epict th 
perature and humidity of the air av ed.. 

Beginning on July 1 , 1938. the airplane ob ·enc.tion ~ t -·x tat ion 
were replaced by radiometeorograph ob ervatiox ·, u ·ing a type of 
instrument designed by JVIessrs. H. D iamond, \ V. ~ . Hinman. J r., 
and F. 'vV. Dunmore of the ~ational Bn ·eau of S andard . in co­
operation with the Navy Depar tment . The ix station · w re as fo l-
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lows: Sault Ste. Marie, Mich., Fargo, N. D., Omaha, Nebr. , Nash­
ville, Tenn., Oklahoma City, Okla., and Oakland, Cali f . The results 
obtained at these stations proved valuable and showed the effective­
ness of this type of upper-air sounding. On July I , 1938 the A rmy 
Air Corps ceased making available planes and pilot fo r airplane 
weather observations at seven Army fields. However, the A ir Corps 
proposed to begin making radiometeorograph observations at two 
stations. 

Investigation of upper-air conditions within tropical di sturbances 
( hurricanes) was carried out during the latter half of 1938. Se\ en 
stations were selected to be in readiness to release hyd rogen o r 
helium inflated sounding balloons carrying the necessary instrument 
for recording these conditions \vhen and if a hurricane passed ove r 

THE ABRAMS EXPLORER 

An aerial photographic plane equipped with a 365 h .p. Wright Whirlwind engi ne. 

one of the stations. These stations were Raleigh, N. C., Columbia, 
S. C., Macon, Ga., Montgomery, Ala., Vicksburg, Miss., Meridian, 
Miss., and Houston, Texas. The instrument used in this project is 
the Jaumotte meteorograph, weighing but two ounces and capable of 
making a record of barometric pressure, air temperature and humidity 
on a smoked glass plate about the size of two postage stamps. When 
the balloon bursts the fall of the meteorograph to the ground is re­
tarded by a framework consisting of three four-foot bamboo sticks 
crossed at right angles. A card attached to the instrument gives 
instructions to the finder for the return of the device to the Weather 
Bureau so that its record may be deciphered and studied in connection 
with various other observations made on the hurricane. 



Plan 
r .., or 

FEDERAL GOVERKl\IE_ -T _ CTIYITIE 14 

City, ~Io. in late 
of he V.,i ea her 

T he c n fer nee wa 
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A group of 14-cylinder engines in th e final a&..o.embly department of the Pratt & 
Whitney plant at E ast H artford, Conn. 



A IRCRA FT Y E \R BO K 

development of the civil av iat ion meteo roloo-ical service of th e 
Weather Bureau. He had been connected with the \i\ eather B ureau 
for 34 years, having joined its staff in 1904, en ing fir t at Gra nd 
Rapids, M ich ., then at Cheyenne, \ i\ yo. and from 1907 to I 914 at th · 
Mount Weather, a., Ob enatory. In 19 T5. he wa t ran fen·ed to 
\1\Tashington , D . C. and placed as a istant chief of the aeroloo- ica l 
division of the lureau. He becam e chief of that li vi ·i n in 19 17 a nd 
remained in thi s capacity until 1934, when P r sident R oosevelt ap­
pointed him chief of the bureau . 

Dr. Gregg was special meteorological ad vi · r in 1 9 r 9 to the crews 
of the Navy seaplanes '~ hich made a tran atlantic .Aight, and of the 
British dirigible R-34. The Weather Bureau chi ef was a member 
of the National Advisory Committee for Aeronautics and chairman 
of its subcommittee on meteorological problem . He also belonged 
to the International Meteorological O rgani zat i n, the International 
Meteorological Cornm is ion, the Guggenheim Committee on Ae ro­
nautical 1\II eteorology, the Interdepartmental Commis ion on Co­
ordination of Meteorological Service for Ae ronaut ics, the A merican 
Association for the dvancement of Science, the Royal Meteorologi­
cal Society, the Am r ican Geograph ical U ni on, the \ i\ ashington 
Academy of ciences, the \ ashington P hil osophical Society. a nd 
was a fell ow of the _ mer ican Meteorological Society . D r. Gregg was 
co-author of "Intr cluctory Meteorology" and " JVJ eteoroloo-y' ' and 
author of "Aeronau ical Meteorology"' and "Aerological Survey of 
the United States" . H is death came as a distinct shock to hi s col­
leagues and fr iend and is a decided loss to the science of meteorology . 

SIKORSKYS IN FRENCH SERVICE 

Refueling one of the four Hornet-powered S-43 amphibians operated by Aero­
maritime between Dakar and Point Noire, Africa . 
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NOTABLE FLIGHTS O F 1938 

T he Howard H ughe \\ ay' 
F light- ever ky's T ran -contin n al · :\'fake 

R ecord in Aeronca-.-\ ir orp Fl i ht t o uti _-\ m rica-
J acqueline ochran et \ \ oman · R ord-Th er-

man F light to · . and Return- The Briti h Fli crht 
fr m E o-yp u t ral ia- Italr _-\J iu de 

R cord. 

E \ E R ince the daY 
has be n tri ng th pe 
t ra ,·el ar unci the " ·od d a 

p rog ress. Magellan et the fa- luo 
trip by sea requi red r ,o 3 days: h 
took that long, a lthou h the P o na,-i~m 

\bout 6o) ea rs later ir Franci DraJ.;:e wo 1 ·r o- lau I or E ng-
land by cutting 31 cia· off 1lacr l e. :::\ellie Bl · amazed the 
world b) her 72 day trip in r 9 H nry 1 ar made it in 
35 clays in r9r3. 

A fter the VI/ oriel \i\ ar men omme 
flights by aircraf t. Pos ibly a thousa d 
dreams, about flying around the earth in re 
been many ghastly failures, and the fa that ere ha\ been only 
six successful flights , includincr o .e by · r-h 'p . prove tha t it is not 
as easy as it might seem to the la. n. Eyer good flight has 
taken the best that could be provided. Every ailure has proved the 
absolute need for the utmo t care in p paration, the best in men 
and equipment. Every record flj ht ha - hown the w r id the magnif­
icent advances made in flying equipmen and the improved technique 
of using it. 

U. S. F irst to Circle Globe 

For six years after the war m n f a dozen n tions ma le ambitious 
attempts at world flight s, and he r or of their failures became 

149 
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discouragingly long. Then the -nited States A rmy A ir Corps did 
it in 1924. Four single-motored, specially-built ] oucrlas biplanes 
took off from Seattle, vVash., on April 6, 1924. In each ship were 
two A rmy airmen, one with Major Frederick L. l\IIartin , in command 
of the expedition, accompanied by his mechanic A lva Harvey, an­
other with Capt. Lowell H . Sm ith, second in command, and Lieut. 
Leslie P. Arnold, the third with Lieut. E. H. Nelson and J ohn Hard­
ing, Jr. , and the fourth with Lieut. Leigh vVade and Henry H. O o·den. 
Major Martin's ship crashed in a fog in Alaska, and the fl yer \\ ere 
not heard from for eleven days. The other three ships carried on. 

On August 3, flying bet\veen the Faroe and Orkney Islands, the 
oil pressure on Lieut. ~lade's eng ine failed, and he was forced down 
on the water. Later, the machine \vas wrecked completely b) the 
breaking of hoisting gear as it was being lifted out of the water pre­
paratory to repairs aboard ship. The A rmy supplied Lieut. ~ acle 
and Ogden with a new ship, and the three crews fini shed their fli ght. 
During that season five other attempts, representing England, F rance, 
Italy, Argentina and Portugal, failed for various reasons. The secret 
of the American success was organi zati on, preparation and the su­
premacy of equipment. The Douglas world cruisers were the best 
of their time for that puq ose. They were designed to carry the 
necessary fuel loads and ye t possess speed and climbing ability; and 
the builder had to reckon with the eng ine. The air service had elected 
the old wartime Liberties to do thi s job. They were not very effi­
cient, possesing only 400 horsepower and countless inherent faults. 

When completed the Douglas world cruisers had a wing loading 
of only r 1.3 pounds as a seaplane and ro.2 pounds as a land plane; 
and they were used as both on various stages of the flight. -Because 
of their limited range the Army projected a route which took the 
world cruisers up to Alaska, into Siberia, through J apan, China, and 
along most of the southern Asiatic coastline, to Calcutta, India, thence 
by the southern route over Imperial Airways through Asia Minor, 
across southern E urope and up to London, thence across the Atlan­
tic by way of Iceland, Greenlai1d and Labrador. It was more of an 
expedition than a speed flight, because it took 175 days. When they 
landed back in Seattle on Sept. 28, the planes had flown about 28,ooo 
miles. They had been in the air 371 hours, averaging only 75 miles 
an hour; and they had used a total of 20 Liberty engines and a num­
ber of propellers. The planes withstood the strain much better than 
their power plants. The need for so many landings, of course, length­
ened the route and increased the hazards of the flight; but there were 
other difficulties. 

Bad weather, everything from snow storms to dust storms, the 
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The bridge of the four-engine airliner produced in 1938. 
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about on his return to the ·nited tates . The flight a! o com inced 
the world that this country has an ai r force . 

Although there were numerous attempts by Europeans, round­
the-world flying lagged fo r everal years after th e A rmy Ai o-ht , and 
this was due primarily to the fact that planes and eng ines required 
something more than techni cal impro \ ement. A ircraft developed at 
an amazing pace, climaxed by Lindbero-h 's spectacul ar hop to Pari 
in 1927. But radio and '·eather reporting service were essential 
for fast fl ying around the earth. The Russians projected a world 
flight in 1929, and they did manage to travel from lVIoscow to Ne w 
York. The Zejjpe lin air hi p "Graf Zeppelin" took all the hono r , 
however, by traveling around the world in 1929, using Lakehur t , 
N. J. , as a terminal, and stopping at F ri ed richshafen, German ·, 
Tokyo, Japan, and Los A ngele , in th e course of a trip which took 
the ship 19,500 miles in 21 clays, 7 hours and 34 minutes. It \\as a 
real triumph in aerial navigat ion, and unusua lly spectacular, because 
the airship carried 6 r persons, including 20 passeno-e rs, rode safely 
above the uncharted wastes of S iberia, nosed her defiant way through 
two storms and made the first aerial crossing of the Pacific. 

Post and Gatty Better the Zeppelin 

"We want to take the reco rd away from the balloons," explained 
·wiley Post while he and Harold Gatty prepared to take off from 
Roosevelt Field in their Lockheed Vega monoplane, the " \ i\Tinnie 
Mae," on the rainy morning of June 23, 1931. Their ship was prob­
ably the fastest craft of the kind capable of carrying a high fu el load 
of 540 gallons. Surely their engine was one of the best, a military 
type Pratt & ·whitney \ i\T asp, supercharged ten to one and increasing 
its horsepower from the standard 425 to 525 at 2,100 r .p.m. The 
ship was fairly streamlined, and there were no external struts to hold 
it back. Post and Gatty flew to Harbor Grace, 1,153 miles in less 
than seven hours. 

Inadequate fueling service held them up as it did time and again. 
But they carried radio, and they had a Sperry Gyroscope turn and 
bank indicator among other new navigational instruments and Gatty 
was an expert navigator. He even had a new instrument making 
possible more accurate celestial observations at high speed. At that 
they were compelled to fly the Atlantic at 12,ooo feet in bad weather 
and fog which opened only at rare intervals for Gatty to take a sight. 
Finally they slipped down in Wales not knowing whether they were 
landing there or in England, Ireland or Scotland. 

Two hours later, they were off for Berlin, but they landed at 
Hanover by mistake. They were so tired that they forgot to refuel, 
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ceed d in freeing th 
2 h 

GLEN 1 L. 1LA.RTI.: " 0 

The four-engine flying boat purc.b ed by u--·- in 
·cion . 

Tt ~ po wered by Wright 

Rain and fog kept them from eeincr a ·de their hip for 
several hours. They climbed over two h ge 1 ud bank . Mountains 
loomed between the clouds. They flew brn Bering Sea and 
landed on the sands at ol mon Beach . ., 5 miles f r n.1 ~ ome. Next 
morning ·while taking off . the '\ Yin ·e - Iae ·· n - cl o er and broke 
the propeller. They procured a new o . Ga :. winding up, got in 
the way of a blade and wa- painf Uy hurt. ear weather helped 
them into Fairbanks, but af er that it rai 1ecl o hard that the wind­
shield leaked, and they had to poke bi of 1 i Jto the crevices to 
sop it up. At Edmonton, "\.iley whi p t e machine off a concrete 
highway adjoining the airport rathe than ri k a take-off from the 
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muddy field. Cleveland g reeted th e heroes whil e they refueled , 
and New York was the nex t stop. They had made a '' ori el Right 
in 8 clays, IS hours and SI minutes, it was a great record, and it p r m­
ised much for the f uture of aviation. It p roved the reliabili ty of 
the new engines, and althou.crh they had to land no less than 13 ti me 
on their trip, Post and Gatty knew that one clay there woull be plane 
capable of carrying such heavy fu el loads that world fl ) ing woul d 
be possible with only half that number of stops. 

Non-Stop Pacific Flight 

A few months after the P ost-Gatty flight t wo other A mericans 
set out to beat their record. Clyde P angborn and H urrh Herndon, 
Jr., took off from F loyd Bennett Field , New York, on Jul y 28. They 
had a special Bellanca monoplane, carrying 835 gallons of fu el, and 
their \ i\Tasp eng ine was similar to that which had powered the "\;\ in ­
ni e Mae." \;Vhile possessing a longer cruising range, the Bellanca 
was not so fa st, its top speed beincr only 150 m.p.h. Pangborn and 
I-Ierndon fo und bad weather over the A tl antic, lost their way, a nd 
landed in \;Vales. A fter stops at London and Berlin they were 2 10 
hours behind P ost and Gatty, but they kept on, cutting their stay in 
Berlin to narrow the marg in to only 13 hours. 

Again they got off their course on the west side of the U ral moun­
tains and landed, losing more time; but they pushed on to O msk. 
From there to Chita they lost a few more hours, and a fter a muddy 
landing at Khabarovsk, where they damaged a wing , they had fa ll en 
behind about 27 hours , although they had come a ll the way from 
New York in 141 hours. They had to give up attempts to break the 
record , so turned their attention to another pri ze. T he T okyo A·sahi 
had posted a prize of $25 ,000 fo r the fir st to fl y the Pacific non-stop 
between. T okyo and the U nited States. 

Pangborn and H erndon wired the J apanese Government fo r per­
mission to land on J apanese soil, but neglected to wait for a reply . 
They took off and flew carelessly over several forbidden areas, taking 
pictures innoce_ntly enough but wholly against the rules. They were 
the guests of the authorities for weeks. Finally, they were permitted 
to take-off. After leaving Samishiro Beach on O ctober 3, they 
dropped their landi ng gear to lighten the load by 300 pounds and 
reduce resistance by 17 per cent, planning to come to earth on the 
fuselage which they had strengthened with metal strips. Forty-one 
hours later they came clown on a dusty airport at \;Venatchee, \;Vash., 
having turned back from Spokane. A snapped propeller when the 
machine turned up on its nose was about the only damage. The flier s 
landed back in New York on October r8, having finished their world 
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Ai crht in r lay , but f eat record of beioo- the 
fu· t to fly non- top by plane a ro a hop of -1- - - o miles 
which wa one f the lono-e in hi ·ory • nd ve ·y clo e to a ,,·oriel 
reco rd. 

The mo t amazino- thi abo t "heir flio-h wa that the · had lim-
rYicirw facil itie . Their plane and eno-ine lacked the r1o- id in-

1 cti n nO \Y accorded aJ l hi - a a mat er of cour . The fact 
that the equ ipment t od up and bro o-h th ample 

vi I nee of it quali y the pro made it avia ·on i.t1ee he fir t 
w rid fli o-ht . A Yiation e.'\: er· Lh n xpr e e opinion tha · th 
ucce ful completion f th i- fu a ht '" y nearly e oneerioa 

chapters of pectacular aviation h. ory. ' The)" were wrono- . Ma­
chines ,,·ere to be im1 r v d , en!!lne erfe ·ed ropell r wer to be 
revolutioni zed, navio-at ional in trumen were o b inven ·ed and 
a ircraft racl io wa to be va tly improved in the ne.'\: f ,,. ·ear . The 

. Xavy photo 
CONSOLLDATED XA\~ ATROL 

One of the contract PBY fl ying boa ' buil by ::: ' d ed and pO\\"eJ:ed by 
Pratt & Whilney Wasps. on tl1e ramp b ·o.:-e la.unchin0 • 

thousand and one things that enter into tion of a machine 
were to be so vas tly improYed that !!lneer- uld make radical 
a lterations in designs, size and _hape. I w - o be an ao-e f metal 
planes and perfected navigation, aided by fa.i ly ia le advance me­
teorolog ical data . But before that \Yiley P wa to have the honor 
of making a solo flight around the world in the old "\ innie Mae." 

Post Does It Alo e 

Post used the same plane and the -am \Y en!!ine which already 
had 846 hours before he hopped off F1 yd Be nett F ield on the 
morning of July 15, 1933. T he encrine had new ylinder heads and 
new sodium-cooled valves. 

One of the new Lycoming controllaWe pitch propellers was an 
important adjunct to hi s equipment. H e 1 o arried directional 
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radio and one of the new Sperry automatic p il ts, and he later ad ­
mitted that the strain of flying wa · so g reat that he could not have 
come through in reco rd time without its a lmo t con tant help in 
freeing hjm from the grueling task of constantly manipulatino- the 
controls. 

His power plant showed improvement, and hi . new in trument 
pointed the way without d'eviat ion, so that \ iley was abl to fly 
non-stop from - ew York to -Berlin , 3,942 miles in less than 26 
hours. " It shou ld be called fl ying blind a round the world, " aid 
\ iViley. "There were hours when I was fo rced to fl y blind. Most of 
the leg from New York: to Berlin was fl ow n in either clouds or 

. " ram. 

HAMIL TON STANDARD ASSEMBLY 

Final assembly department in the H amilton Standard propeller fac tory. Each 
truck holds complete parts for one propeller. 

Over Russia, Wiley flew as high as 2r,ooo f eet and as low as 
200. Between Khabarovsk and the Alaskan coast the automatic pilot 
did all the work through a continuous blind stretch for seven hours. 
·when he arrived back in New York on July 22, "Wiley Post had 
broken his old record, having flown around the world in seven clays, 
18 hours and 49 minutes, a total distance of 15,596 miles at an aver­
age flying speed of 134_% miles an hour. H e had made ten stops 
en route. 

There was no reason for further stunt flights after that solo :t:Jight. 
It was a tight record, bearing in mind that a man must have some 
sleep. It remained for future airmen to concentrate on perfected 
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q uipment and organization i rde r do r al pioneering . And 
oraan izat i n . it ""a r eal ized . meant be ter airport , better serv icing 
fa ilit ie . b tt r in t ·umen . im ved plane, n ·ne and propeller 
and above all machine apab e of a ryina more than one or two 
pe r n ·. mach in e~ f I n crui inCT "'tno-e ca able o·f carryina a real 
'r w and all the paraphe nalia in ide 1t to m d n Ayina. It meant 
that hen ( rth world gi rcllinu mu up into the ai r t ran port 
·las . , nd that i pr i ly wha Howard H uo-be and his com­

cl in breaki ·tg \\.iley P · r or I fi \·e ears later. 
wa be a 10 h ulamorou mile tone in the 

f American ae onau i howina he whole world 
. till retain her f equ ipment and the su-

premacy r men in the ai 

The Howard Hughes R ecord F light 

T here eemecl t b· no par · ·cular · a on f r duplicating or 1111-

H -GHE \~i0RLD FLIGHT LOCKHEED 

H oward Hughes and hi:; companion fl w thL \\ ri ht Cycl ne-powered L ockh eed 
14 on t heir round- tbe-\\-orld "gbt in I938 . 

prov ing the records of such fan1ou ~ aerial globe girdler s until 1938. 
Earl y that year, however, H oward H uo-hes, of a very inquiring 
turn of mind , decided to make a ientific worll flight fo r a com­
paratively new reason. N avi!!ational te t would be . made with im­
proved equipment. Long di-tance D)-ina in any di rection and fo r 
whatever purpose would r ce.ive the benefit of exhaustive checks 
and double checks along cie.ntific line . 

A ccompanying H ughes on thi yenture, which was to be classed 
as the outstanding aeronautical e\-ent of I93 , were T homas Thur­
low, co-navigator ; R ichard todda t, racti engineer ; E ddie Lund, 
flight engineer, and H an y P . M. Connor, co-navigator. Their plane 
was a Lockheed transport powered by tw·o \N"right Cyclone engines. 
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SPERRY GYRO I NSTRUMENTS 

This is the instrument panel of the Lockheed 14 in which H owa rd Hughes made 
his record fli ght around th e world. In t he center is the Sperry Gyropilot control 

unit and to the left are the Sperry Gyro-Horizon anct Directional Gyro. 

After months of research, Hughes lifted the plane from F loyd Ben­
nett fi eld, Brooklyn, T. Y., July ro, 1938, to send it winging on its 
way to new records and glory enough for all its intrepid crew. 

F ir ·t, however, nothing was left to chance. Twenty gallons of 
New York City drinking water vvas carried so that no other water 
need be consumed. Special f ood also was loaded aboard the Lockheed 
to provide the utmost in nouri shment. The possibility of fa ilure was 
never ignored, with the food scientifi cally prepared and guarded 
against the elements so that it could be opened and eaten in the rain 
or a lifeboat , if such a course was necessary. A dditional food stores 
were arranged for on the route, as well as fu el for the plane. 

A special radio was built to be used in a lifeboat fo r broadcast­
ing of its position if the crew had to abandon their plane. Hughes 
also had 250 orange-colored balloons which could be dropped out 
of the lifeboat at half-hour intervals so that searching planes could 
spot them and follow a trail to the -craft as it drifted away from 
its originally given position. Parachutes also were hung on special 
racks at the main door of the plane, so that all members of the crew 
could get out very quickly if anything forced them to jump. Not 
only were the chutes ready, but the door itself could be released from 
its hinges and dropped out by pulling a single rod. 

Hughes did not leave anything to chance. That is not his way 
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of doin bu ine . He a.r -ied a li tie back book f uU of any detail 
,,·hich mi aht o cur at any ime. ~lo t important of all he had a com­
plete \\·oriel ''" ather 1 1ap . tor the fir jme in he hi tory of uch exten-
i' e fli aht . 1 Iorem er, at tl1e ::\ew Y ork \ Vorld" Fair headquarter 

he had or o-anized a weather r o · 1a ~ en· ice . Here meteorologi ~t 

c n tantl) cha r ted the \\·cather f rom ra io · p rt . Thi vital in for­
mation wa immediately coordina d and rad io d to H ughe . He \Ya , 
therefore, in almo t con tan t commL ni a tion with hi home base and 
"a conversant with late development the~ o curred. ·s an ex­
ample, Hughe recei' eel from hi \\"orld" Fair h adquarter accurate 
data on the weather he would ncounter on tl1 m k-Y akut k leg of 
his trip before he landed at m k. Thi \Yorld " . ather reporting 
marked a g reat advance in a iat ion. 

Such was the caTeful attention t detail which helped bring 
Hughes and hi four compan i n home in r ecord time. ixteen hours 
and 35 minute after thou and of · on had ' atched the world 
ci rcling plane take off f r m Floyd nnett fi eld the Lockheed landed 
at Paris, ha' ino- male the non- top voyao-e at an a ·erage speed of 
-1 9 mile an hou r. l\Iin r r ai r- kept the hi p on the ground for 
eight and one-half hours. I-Itwhe th 1 to k off fo r :-ro cow, where 
he a rrived even hou r and _- o n in ' Ia · r. 

Hughe radi oed ::\ew Y rk "ha on the P ar i -i\ oscow hop he 
had sighted land only t\\"0 or three "im - flyina m stl · in rain , fog 
and clouds, \\ ith ice concliti n ra he eriou at t ime . From 1\llos­
cow to O m k, in iberia Huahe- fl w a about ,ooo feet most of 
the wa~r , encounterin rr Yer · · uah and a.iny w ather , but manag­
ing to arri' e at Omsk in ven hour- . _ He · a f ur-hour lay over, 
the gallant quintet wa arrain in the ai r headinrr f r Yakut k on 
the L ena ri ver where they landed in abou · en and one-half hours. 

From Yakutsk to Fairbank-, .-\la_ka Hurrhe fl ew northeastward 
over the extreme tip of iberia, cro ing mountain 9 ,000 feet high, 
although maps recorded them at only 6 -oo feet. . t Fairbanks, 
the plane touched American soil e..'Cactly three clays after leaving 
New York From Fairbanks, Hughes made a fa t, non-stop run to 
Minneapolis, in 12 hours two minutes. Only half an hour later, 
he \<vas winging his vvay to ew York a rrain, to land at hi s take-off 
point in Brooklyn four hours and 23 minutes a fter leaving Minne­
apolis. 

This spectacular world flight had been made in 91 hours at an 
average flying speed of 206 miles an hour and an average elapsed 
time speed, including the stops, of I o mile an hour. N o greater 
demonstration of aviati on's progress could have been staged or 
dreamed about in 1938 than the feat accomplished by Howard 
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Hughes and his four COill[ anion ·. It proved the g reat ad ·ance 
made in aviation. It also provided future pil ot , na\ igators, engi­
neers, radio operators, mechanics and others with a mark at which 
to shoot, just as Hughes had a parade o f achievement to equal or 
surpass. 

Corrigan's "Wrong Way" Flight 

Young Douglas Corrigan, in common with many other A merican 
youths interested in aviation , held Charles ..-\. L indbergh in the 
esteem usually reserved for idols. Corrigan had been captivated by 
Lindbergh's hop to Paris in I927 and , whether he wa at fir st co n­
scious of it or not, began to g uide hi s own ca reer a long channel 
which, one day, would see him accla imed as another non-stop flyer 

NEW CURTISS-WRIGHT 2 1 INTERCEPTOR 

The new high-speed pursuit, d esigned by the St. Louis Airplane Division of the 
Curtiss-Wright Corporation, is equipped with a n 850 h .p . Wright Cyclone engine. 

of the North A tlantic. Doug Corrigan did not believe in taking 
many chances, either , although the relatively ancient Curtiss Robin, 
powered with a 175 horsepower \iVright Whirlwind engine, newer 
than the plane, which he finally acquired after learning to fly and 
working as a mechanic in aircraft plants, was not regarded as the 
safest ship in which to traverse the Atlantic. 

The Federal licensing authorities, ever alert to protect daredevils 
from themselves, warned Corrigan not to attempt too much with 
his plane. Experts frowned on its outmoded lines. But the motor 
was considerably newer than the plane, and the authorities finally 
gave in to an Iri shman's winning smil e and off Corrigan flew to 
New York. There was some sort of understanding that the care­
free pilot would return to California at the end of his vacation in 
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th E a t . Ea ·Jy on he mo ·ni 1g of J 1 1~- 17. T .., orrigan j umped 
in h i plane . th do r of whi h had o be fa~ ten d wi h a wire becau e 
o f a de fective catch . and o tensibly made r to take off 
f r al ifo rn ia from Floyd enne · fi lei Br . A irport 
offi ial s a- umed tha t wa o r ria-an'- plan . 

To the amazement oi field at' en !ant , r ·io·an headed out to 
ca wi th hi •- ld crate" and k pt n g T w nty -five hour 

late r. he landed in Dubl in . I reland . x plaining. " ·ith that same ca1 ti­
vati na a ri n u eel o effecti ,-ely n th e \ \' e t ;rt, that : "l\'Iy com­
! a s mu ·t haYe been \\TOna . I mu t haY RO\n1 in the wron o- di rec­
ti on. I thought I ,,-a OYer al i fo rnia. but when I came down to 

THE .'\ ERO.'\'CA CHIEF 

It is Model so-F pO\\·e rel by a so h.p. Franklin engine. 

see, there was nothing but water.'' T hat is hO\·\ ' '\,Vrong \ 71./ay Cor­
rigan ' ' got his name. 

Seversky's Transcontinental Record 

On A ugust 29, 1938, A lexand er P. de Seversky took off from 
F loyd Bennett fi eld , B rooklyn , N _ Y ., in a plane of hi s own design, 
powered by a P ratt and \ 1\ hitney Twin \A/asp engine of 175 horse­
power. He landed at Los _ ngeles 10 hours and three minutes later, 
establishing a new East- \!Vest non-stop transcontinental record. 

Jones Makes Record in Aeronca 

O n November 30, 1938, John "i\'I. J ones, of Van N uys, Calif. , 
took off from L os Angeles in hi s so hors •power Ae ronca " light 
plane" and fl ew non-stop to Roosevelt field, Long Island, in 30 
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hours and 37 minutes, covering the 2,785 miles on L3 gallons of 
gasoline and a quart of oil at a total cost of about $3r. H is average 
speed was 91 miles an hour. H is engine was a ontinental , one of 
the favorite light plane motor . This pleasure jaunt by a ir proved 
to millions the r emarkable possibilities the a ir lanes of{e r for a 
coast-to-coast trip at a rapid clip and at comparatively low co t. 

Air Corps Flight to South America 

On F ebruary 17, 1938, s ix Boeing " fl y ing fo rtresses' bombers 
left Miami, Fla. , on an A rmy A ir Corps' good will fli aht t o Buenos 
A ires, Argenti11a. L ieut. ol. H.obert O lds commanded th e fli ght of 
six ships which carried 49 officer. and men. S ixteen hours afte r 

U. S. Navy photo 
NEW MARTIN NAVY PATROL PBM-r 

Built by the Glenn L. Martin Com pan y for th e U . S. Navy, it is powered by 
Wright double row Cyclone engines with Curtiss electric full feathering propell ers. 

leaving Miami, they landed at Lima, Peru. The squadron reached 
Buenos Aires in 28 hours flying time out of Miami, having covered 
a total distance of 5,225 miles. Five of the six Boeings covered the 
2,565 miles between L ima and Buenos Aires at an average speed 
of more than 200 miles an hour. 

Jacqueline Cochran Sets Wo!J1an's Record 

Jacqueline Cochran, piloting a modified Seversky pursuit ship, 
established a new woman's \!Vest-East transcontinental record, on 
September 3, 1938, when she flew from Los Angeles, Calif., to a 
point above Bendix A irport, N. J., in 10 hours, 12 minutes and 55 
seconds. Although she did not set as fast a record as that of Frank 
W. Fuller, Jr. , in a similar plane in the 1937 Bendix Air Race, Miss 
Cochran holds all honors for women in a West-East hop. As is 
customary when flyers compete for the Bendix Air Trophy, Miss 
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o hran head d to \\·ar 
when he to k ff from 
" rnokin a- ·· 

F 1 

National ir Races 
at 16 ooo feet, and 

The German Round-trip Atlantic Flight 

.-\ erman Focke-\ Volfe nd r a I w-w ino- cantilever mono-
plane of 3 .soo pound ur ''" io-ht . commanded by Captain H enke, 
and name I the ''Branden! uro- ." mad a r unci-trip flight o-... er the 
A tlanti c b tween Berlin and I\ ''" Y rk Augu t II -IS 1938. The 
plane was pow re I wi th four -o h r e1 wer B .l\tL\1 • P ratt and 
\\"hitnev Hornet eng ine .. Becau e a fuel overload of 6,700 pound 
was required to make th flight , without an) payload, Captain 
Henke, a veteran t ransatlantic pilot . de ]are 1 that the craft was not 
·uitable for regula r ceanic pa en o-e r erv ice bet" een Berlin and 
1\ ew Yo rk. The we tward cro _inc- "·a made in -5 hours, 56 min­
utes at an a' erage speed of I - mil - an hour. riginal plans called 
for an immediate take-off from K w ork n the return flight , but 
weather cond ition and sli crht damao-e to the plane, incurred while 
landing, caused postponement of th return until _ ugust 15. The 
eastbound fli ght wa made in the record tim of 19 hours, 55 min­
utes, at an average speed f - 07 mile an hour . This was fi ve hours, 
50 minutes, less than the r ecord et by the late \ "ile Post in I933· 

British Set New Distance Record 

Three V ickers \1\ ellesly aircraft of the Royal A ir Force long­
range development unit, powered with B ristol Pegasus engines, 
left I smailia, Egypt, on ! ovember 5, I938 on a flight to \.ustralia. 
In a hop which lasted a total of 48 hours, five minutes, all three 
planes broke the existing world non-stop distance record, two by 
more than 856 miles, and the third by approximately 300 miles. The 
fli ght covered a total distance of 7,162 miles, of which 1,200 miles 
were flown in exceedingly bad weather. Clouds, rain and lightning 
made radio reception impossible and forced the fli ers to navigate 
by dead reckoning. Squadron L eader Kellett commanded the flight. 

Italy Sets Altitude Record 

Lt. CoL Mario Pezzi, of Italy, commander of the High Alti­
tude Department, climbed to approximately s6,0I7 feet on October 
22 , 1938, to bring the world 's altitude r ecord back to his country. 
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The form er record had been set by Flig ht Lt. i\ L J. .'\clam o f G reat 
B ritain. Col. P ezzi, who has estab li shed ma ny record: for I ta ly, 
took of{ f rom Guidoni a a irport, Ita lian center o f techni ca l ac hi eve­
ment. The plane, a Caproni biplan e powered with a P iaggio eng in e. 
was specially cles in·ned a nd buil t by the I-I ig h A ltitude Depa rtm ent 
for the fli g ht. Com bining lig ht wei,;ht , g reat lift a nd hig h power , 
the plane and eng ine were fitted with a ll of th e most adva nced de­
vices fo r st ratosphere fl ying . T he record fli ht, o f one a nd one­
half hours, was mad e un ci r perfect weather co ndi t ions . l t i: 
claimed th at the des ig n of th e pressure cabin o ( thi s a irc raft inco r­
porates many ra li cal fea tu res which \viii ha ve far-reaching effects 
on practical substratosphere fl y ing . 

AMERICAN AIRLINES STINSON 

One of the Lycoming-powered Stinson Reliants purchased by American Airlines 
for instrument training and route checking. 
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AIR LINES OF THE UNITED STATES 

Line . 

passeno-e rs aga in t r ; .o­
pa senger , both dome ti c an foreiQ"Tl . carrie 

ed 
rt 

amazmg 
iYil .-\ ero-

T he number of pa senger mile flo \\·n n pa n er carried one 
mile) showed a sati stactor_ increase, bein o- -- 7,71 ,_68 fo r domestic 
lines in 1938. as compared to ..J.-6 .603,1 5 in 19'"' , and for the fo reign 
and territorial operations 77.836 .9 1 pa seno-e r mile in 1938, against 
;6,045,42-J. in 1937. T he percentage of pa enger seat mile u eel in 
193~ was s8.; ..J. , as compared to 7-55 in 1937-for the domestic 
serv1ces . 

O ther sta ti stics of the Civil Aeronautic • uth rity ho\\ progress 
in air transportati on . T he nu mber f tran ports in operation and in 
reserve decreased numerically from 3 6 [ 2 _ d me tic] in 1937 to 
345 [ 253 domestic] in 1938; but the majority were larger transport . 
and all told they offered g reater service because they flew more mileage 
and offered more seats fo r pas engers. 

The lines, combined, supplied a total of I 39 ervices as compared 
to 108 in 1937. They offered 71 ,199 route miles for pas enger service, 
compared to 63,656 in 1937; 63 .292 mail m ile . as c mparecl to 57,480 
in 1937; and 70,652 express mileage again ~ t 3 . . - in 19.)7· 

A ir mail increased substant ially. The d me tic and territorial 
165 
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lines were credited with 7,422,860 ton-miles of mail in 1938, as com­
pared with 6,698,230 in 1937· O ur foreign lines have a record o f 
785,025 pounds of air mail in 1938, aga inst 714,180 pounds the 
previOus year. 

Air express also increased. The domestic lines carried 7,335,967 
pounds in 1938, compared to 7,127,369 in 1937. T he f reign and 
territorial lines flew 2, rr 6,633 pounds as against r ,856,68o in 1937. 

The 18 domestic and 8 operators of foreign and territorial services 
employed a total of 13,309 personnel in 1938, as compared to I 1,592 
in 1937. They employed 820 pil ots, 6os copilots, 45 I hostesses and 
stewards, 3,415 mechanics and ground crew personnel, 2,63 5 hangar 
and field personnel and 5,383 operations and offi ce personnel. 

The domestic lines accompli shed 69,668,827 airplane miles of 
flying, and the foreign and territorial lines 11,389,300 miles in 1938. 
a total of 8r ,os8,127 miles as compared with 77,403 ,365 miles in 1937. 

The domestic lines completed 90-48 per cent o f their schedul ed 
trips ; they started 9 L37 per cent of those scheduled ; and they com­
pleted 95.36 per cent of the tri ps that they started. · 

In vi ew of increased operations the safety record of scheduled a ir 
transport showed remarkable improvement. A ll the lines combined­
domestic, fo reign and territorial-had 44 accidents, reported by the 
C.A.A. , in 1938, as compared to 50 in 1937. They flew 1,842,230 
miles per accident, as compared to 1,548,o67 in 1937. They experi­
enced eight fatal accidents, as compared to six the year before; but 
several were in the course of operations not involving passenger 
service. The number of passenger fatalities dropped to 32 in 1938, 
as compared to 51 in 1937. The number of passenger miles flown 
per passenger fatality increased to 19,861,I31 in 1938, as compared 
to 10,836,246 in 1937. 

The Postmaster General's Report 

In his annual report for the fiscal year 1938, Postmaster-General 
James A. Farley made these observations: 

"The rapid growth of the air-mail system continued throughout 
the fiscal year 1938. There were 46,112,904 miles flown by planes 
carrying air mail on a mileage-pay basis which exceeded by more 
than 15 percent the record of any previous year. At the end of the 
fiscal year the route miles had reached a total of 33,655 miles . 

"Contracts were awarded and service started on four new routes. 
These routes were : 

A. M. 34, Washington, D. C. , to Buffalo, N. Y. , P ennsylvania­
Central Airlines Corporation, contractor, service started October 
26, 1937· 
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A. TVI. 3- , Hur n, . Dak., to eyenne \Y ·o ., \\"yoming Air 
rvice, Inc., contracto r . en· ice ar ed . p r·il I , 1938 . 

. l\1 . 36, Dayton, Ohio . lO Chicau Ill .. Tran continental & 
Vo/e tern .-\ir , Inc . contractor, en·ice -tar ed eptember I, I937· 

. ~L 37 \ Vin low. _ ri z., t an Franci o, alif. T ransconti-
nental & \V e t rn _ ir , Inc. , contra tor . ta rted eptember 

s. 1937· 
Route \. l\1 . 27 \\·a ex ended from ana r to aribou, Maine, 

effecti ve _ ·ug ust 4, 1937 and from urlinoton \ t. to 1vi ontrea1 , 
anada, ffective A uo-u t ro, 19..,7· 

AMERICAN \HNGS FOR "PEACE" 

One of the history-making Lockheed transports in British Airways service used 
by Prime Minister Chamberlain on his appeasement trips to Germany in 1938. 

Route A. M. 28 was extended from Billings to Great Falls, Mont. , 
effective August r , 1937. 

Route A. M. 31 was extended from St. P etersburg to Miami, Fla., 
effective July rs, 1937· 

Route A. lVI. r6 was extended from Pembina, N . Dak., to \tVinni­
peg, Canada, effective March 25 , 1938. 

Route A. M. 14 was extended from \ t ashington, D. C., to Nor­
folk, Va., effective April 7, 1938. 

Route A. M. 3 >vas extended from Yakima, \ iVash., to Portland, 
Oreg., effective May rs, 1938. 
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R oute A. M. 32 was extend ed from Grand h.apids, 1\lich .. to 
Chicago, III. , effective June rs. T93 . 

"Twenty-three new stops, ser ving - 6 cities, were added to the air­
mail system as foll ows : 

Wi lkes-Barre, Pa., Fo rt Mye rs. F la .. ·a raso ta. F la.. a rihou, 
Maine, Presque I sle. l\!Iaine, ~Iillinock e t. Main . \ 'akima . \\ .ash .. 
Fort \Nayne, Ind. , J-Joulton, ~1ain e . \ Vill ia msport. l a., Lewiston. 
Maine, Auburn. Maine. \1\Tall a \Vall a. Wash., Le wistovvn. i\ Iont.. 
Boulder City, Nev. , Norfolk, Va .. H uron. S . Dale, l' icrre . .. Dak .. 
Rapid City, S.Dak., Deadwood, Lead. and Spea rfi sh . S . Dak .. \\ ate r­
town, S. Dak. , E rie, Pa .. Montreal, and \ Vinn ipeg. anacla. 

"On account of airport conditi ons, ord ers were is. uecl eli ·continu-

CLERKS CITY AND VILLAGE 
IN 

POST OFFICES 
CARRIERS 

17.8¢ 
26.2¢ 

THE POSTAL DOLLAR 

During the fiscal year 193 7 only 1.8 cents of every dolla r of expenditures by the 
U. S. Post Office Department were spent on air mail. 
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ing L ak ha rl s. La .. Co ffey,·ille . KarL. rlendi-v . :--Tont.. T erre 
Ffaute . I ncl .. El mira . :'\. · .. Di ki ·1son . :\. Oak., F lo ·ence, . C. . 

harlotte- vill . \"a ., llean. :\. · .. a d Pembina, . · . Dak., as auth r­
izecl top p ints. 

,-en new route- ,,·er a h·er i::ed . T he, e r 
P h nix . .-\ r iz .. ,-ia P re ott and K ingman. Ari z .. t 

:\ -v .. ad Y rti ecl .-\ pr ii - . 1 

D t ra it. ~tich .. ,-ia F li nt . _·aP'i na ,,·_ it\·. 
N[ich .. to Sault ..: te. :'\Ia r ie . ).l i h .. ach· r ti d .-\pr il 

COCKPIT OF K . L. M. DOUGLAS DC-3 

Showing the Sperry Gy ropilot co ntrol unit, in the cen ter , and the Gyro-Horizon 
and Directional Gyro on a R oyal Du tch Airlines transport. 

T ampa, Fla. , via T allahassee, Fla ., Dothan, l\t[ontgomery, Bir­
mingham, and F lorence-Sheffield-Tuscumbi a, A la .. to Memphis, 
T enn. , and from T allahassee, F la ., ia Albany, Ga. , to Atlanta, Ga., 
advertised April 12, 1938. 

J acksonville, F la ., via Tallahassee, l\1arianna, and Pensacola, F la ., 
Mobile, A la., and Gulfport , M iss., to New O rleans, La., advertised 
April 12, 1938. 

Wichita , Kans., via I·Iutchi nson, D odge City and Garden City, 
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Kans ., and La Junta, Col ., to P ueblo, Colo. , ach erti secl May 2 r , 
I938. 

Bismarck, N. Dale , to :Minot. _ . Dak. , adverti sed Iviay 2 I. 1938. 
Houston, T ex., via Corpus Chri sti , T ex., to BrownS\ ill e, Tex., 

and Houston , Tex., to an \ntonio, Tex., advertised May 2 I , 1938. 
"Air-mail contractors have continued to acq uire new and improved 

equipment throughout the system, enabling the Department to im­
prove schedules in many instances. The last single-motored equip­
ment used on the domestic system was discontinued on August 1 , 

I937, when Hanford Ai rlines, Inc., supplanted Lockheed \ egas 
with Lockheed E lectra planes on route A . M. 26. Since that elate 
multi-motored equi pment has been utili zed on all domestic routes . 

"The problem that was created clue to the unsuitability of some 
airports for the use of the larger planes is rapidly being solved by 
local improvements and add itions to airports and the opening of new 
and larger landing areas . A lthough temporary suspensi ons occurred 
at several points during the year , it was fo und necessary to per­
manently discontinue ser vice at only three stops on account of ai rport 
conditions. 

"The Department approved the fo llowing changes of names of 
contractors and transfers of contracts: 

Varney Air Transport, Inc., name changed to Continental A ir 
Lines, Inc., on route A. M. 29 from Denver, Colo., to E l Paso, Tex. , 
effective July I , I937-

G. T . Baker contract transferred to National A irlines Incor­
porated, on route A. M . 31, from Daytona Beach to l\i[iami, Fla., 
effective Oct. I , I937-

N orth American Aviation , Inc., contract transferred to Eastern 
A ir Lines, Inc., on routes A. M. 5, A. M . 6, A. M . IO and A. M . 20, 
effective April 23, I938. 

Wyoming Air Service, Inc., name changed to Inland A ir Lines, 
Inc. , on route A. M. 35, from Huron, S. Dak., to Cheyenne, Vvyo., 
effective July I, 1938. 

"During the fiscal year 1938, the volume of air mail transported 
exceeded that of any previous year by more than I I percent as shown 
by tables published in the appendix. Passenger and express traffic 
has also continued to grow. 

"A total of !4,137,360,791 air-mail pound-miles were performed 
during this fi scal year as compared with 12,732,530,874 pound-miles 
in I937 and 9,77I,841,815 pound-miles in I936. 

"May I 5, 1938, was the twentieth anniversary of the inaugura­
tion of scheduled air-mail service. This event was marked by the 
nation-wide observance of National Air Mail Week. Postal em-



AIR LI~E F THE LKITED T \ TE IJI 

po tal organiza ti n . CJn and municipal au h r ities radio 
. new paper , and citizen crenerally cooperated to make thi s 

on the m t ucce f ul event of it kin l \Yhich ha e\1er been 
c nducted . Thou ands of office- u eel peciaJ ache to commemo­
rate the event. There '' ere over I 700 pecial fligh made on I da_;, 
on wh ich plane_ covered more mileacr than in the entire first ·ear 
of p ration. Forty-th ree women pilot w r amono- tho e making 
special fli crht . It i e timated that I6,- , 7 letler and 9.000 parcel 
were t ran ported during the wee.!..:. Event of the '' eek 1 arly brought 
out the r markable p rogress which ha b en made in the c mpara­
ti vel) hort pace of 20 yea r . T he hort r ut f _ I mile from 
New York to \\ a hington ha grown t 1 e a comprehen ive nation­
wide and world-wi de ystem oE 3.6 - _s mile in the dome ti y tern 

THE DO "GLAS DC-5 

A three-wheel r 6-passenger transport for light tra ffic on the ar r lines. It is 
powered by two r , 200 h.p. \'\ right Cyclo nes. 

and 30,240 miles in the foreign systern, a total of 63,895, on which 
planes flew last year 46,1I2,904 mail-pay miles.'' 

Growth of Air Express 

Shipments in the nationwide air ex press service of Railway Ex­
press Agency increased 8.8 percent in 1938 over I937· The total for 
the year was 7I6,889 shipments. 

Air shipments for the 12 months ended December 3I , I938, 
weighed 2,371 tons, an increase of Io. s percent O\ er the preceding 
I2 months. The average weight per shipment vvas 6.06 pounds, com­
pared with 6.88 pounds the year before. In 1938 the average length 
of haul for air express was 867 miles, compared with 848 miles in 
I937· 

All-time highs in the number of air expr ss shipments handled 
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in New York City durin o· December, 1938. were set by 12 categori c . . 
P rinted matte r led with 1 r ,278 shi p1nents. Elect rotype plates were 
second with 4,829 . Clothin a came third with ..J-.O-J-3· Tho e \\·e re 
followed in order of percentage increases by film s. photograph . 
bank paper , rad io broadcastina records, furs. manu cri pts. drawings. 
music and fl owers. 

A ir ex pre ·s on a comparat ively large scale \\'as . tarted eptem­
ber I , 1927. It operated ove r four lines with a total mil eage o f 
4,450. O n its eleventh birthday, eptember 1 , 1938. a ir express was 
being operated over 19 a ir lines with a total of 35,000 route miles. 
Regularly sched uled planes carrying ex1 re s in the U nited S tates 
covered an average of 201.993 mil es a day. D urin cr the I I-_\·ea r period 
air express rates were reduced two-third s. For example, a five­
pound package from Boston to San F ranci ·co cost $ 15 for expressage 
in 1927 compared with $4-80 at the beginning of 1939· 

Speed doubled in the I I yea rs. Transcontinental fli ghts in I 927 
required 33 hours. Time was reduced in a decade of scientific devel­
opment to IS hours eastbound , with the preva iling winds, and 17 
hours westbound, against the prevailing winds. 

Frequency of plane departures and coordinati on o f a ir and train 
services, together with hi gher speed and lower rates . contributed to 
the increased use of air express in the fir st r I years. Between New 
York and Chicago at the beginning of I939 th ere were more than 
40 regularly scheduled flights daily by three maj or a ir lines . Thi s 
provided the express company with a wide range of routes over which 
goods could be shipped . Coordination of ervi ces between planes to 
airport cities and trains to off-airline points extended the air-rail 
service to 23,000 offices of Railway Express . About 30 percent of 
all air express shipments either start or fini sh, or both sta rt and finish. 
by raiL In its coo rdinated air-rail service Railway Express covered 
21 3,000 miles of railroads in the United States as \veil as the 35,000 
miles of airways. This service was handl ed by 57,000 employes. 
N ight and day and holiday pick-up and delivery were exped ited by 
I I ,300 motor vehicles. 

Speeding up the aiF express service, and at the same time reliev­
ing its customers of the necessity of carrying their shipments to the 
express office, Railway Express had an arrangement with \ i\1 est em 
U nion whereby hurry calls to any such office would bring a boy, 
without extra charge to the shipper, to pick up an air express package. 

The largest increase in shipments by air express are in commodi­
ties the manufacturers of which learn by experience increase profits 
through speedy transportation. Clothing showed the g reates t in­
creased activity of all commodities movmg in and out of New York 
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ity 1n 1 ., hy air x p re_ . Thi i 1dicated that merchants of the 
c untry are leaning to make . ale that m ight be 
lo ·t by low i1 Yentorie p r va il irw dt ·i ,o- th 1 eriod of lowed-up 
r tai l . c llinu . Air ex pre. e n ·ice " ·a 1 arti ularly welcome to new 
pho tou raph and ne \\"'T eel yncl ica e . which p ri r to 1927 had spent 
large ·tun . of m oney on cha rtered p lane. in ,,·hich to fly their photo­
graphi c print a nd r el to el i tant poinL. ~ ,, .. \Y ith fr quent lepar­
tu re f re~ ul a r Airr h ts . chartere l plan n i nger are necessary 
e xc pt at po in ts at u reat li tan s from airp r t c itie . 

• ·hipment: o f n ws r eel- and ph t O" r aph p icturing the recepti on 
'\ e ,v Y ork rra, Dougla rri cran . olo p il t. numbe red 337 and 
weig hed 2. - 17 pound ·. ~I vin rr pictur theater and new 1 apers at 

• el i. tant po ints w re uppli ed overni rrht \\·it:h pi ture in fi lm a nd photo­
.,; raphi c fo rm by the birr eli ·t r ibuto r . F ourteen hi pm ent · weia hing 
74 I un ci w re air ex1 re eel to the \ Ve t Incli e- an I entral and 

THE LOCKHEED r 2 

A light transport for either th e private owner or for regul ar a.ir line use. 

South A m erica . S hipments of fi lm a nd photographs out of New 
York in the 48 hours fo ll owing the r eturn of Howard Hughes a nd hi s 
four companions a t F loyd Bennett fi eld after their fli ght around the 
world number ed 766 and weig hed 3.32 pounds. 

E lectrotype m ak er s have been consistent user s of air express . By 
it they have been abl e to blanket the country overnight with adver­
ti sements scheduled for simultaneous in ertion. A n outstanding 
single shipment of electrotypes was made by the Rapid Electrotype 
company from Cincinnati of a n advertisement ordered for in sertion 
in newspaper s in all parts oE the country within 48 hours. S ix hun­
dred and seventy-nine of the e shipments w eio·hing 5-448 pounds 
were forwarded by air express. 

Air express has figured help full y in epidemics following floods 
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and hurricanes and in the prevention and erad ication of disease am ong 
men and women and ani mals. To p revent a shortao-e of bread in 
the Boston area due to delay in the arrival of ing red ients by surface 
transportation fo llowing the hurri cane which devastated the No rth 
A tlantic coastline on September 2 I , I938, two manufacturers a ir 
expressed tvvo and a quarter tons of yeast from Newark airport to 
the New E ngland city. T he Nati onal Gra in Yeast corporation , o f 
Bellevi lle, N . J., air expressed 2,200 pounds o f yeas t to its Cam­
bridge, Mass., branch, an I Anheuser-Busch, I nc ., 2,300 pou nds to 
its Boston branch. Officials o f both companies said that no ex pense 
was bei ng spared to supply their ew E ngland bakery customers 
with enough yeast to meet t he retail demand fo r bread. 

In the four -day period from September 22 to 26 the air lines 
carried betvveen New Yo rk and Boston 63,000 pounds of air express, 
chiefl y serums, medicin es and other emergency suppli es . O ne news­
paper air expressed copies of a late edition weighing I, roo pounds. 

Following the outbreak in 1938 of the most severe epidemic of 
sleeping sickness among li vestock in years, more than soo.ooo horses 
in the U nited States and Canada ,,vere immunized by a new vaccine 
from virus grown on chicken embryos by the Lederle Laboratories 
at Pearll~ i ver, N . J. So urgent was the need for the vaccine that a ir 
express was utili zed to speed eggs from di stant points to a rrive at 
the laboratori es on the twel fth day of incubuation, and to ru sh the 
vaccine to di stributi on points in the affected areas. O ne shipment 
of 6,I20 eggs in 34 cartons weighing 9I8 pounds arri ved at Newark 
airport in the air express service from Louisville, Ky. It left Louis­
ville in the cargo compartment of a regularly scheduled transport 
plane at 9:20 a.m. and arrived at Newark at 4 p.m. Spring Lake 
Farm, of Wyckoff, N . J., the consignee, took deli very of the eggs 
at the airport and rushed them by automobile to Pearl R iver . The 
eggs had been ordered f rom a mid-west hatchery when the Spring 
Lake supply which had been in incubators for I2 clays was found 
inadequate to meet the demand of the laboratories. 

Several shipments of serum for sleeping sickness among horses 
in Venezuela weighing more than I ,300 pounds were air-expressed 
in Railway Express service to Miami and by Pan American A irways 
clipper from Miami to Caracas. 

Two thousand minnows, their insatiable appetites for mosquitoes 
whetted by a 968-mile flight from Savannah, Ga., by air express, went 
to work in the brooks and ponds of Brookline, Mass., I2 hours after 
they were removed from the Savannah Aquarium, and the anxiety 
of the residents of the city was relieved. Tests indicating that the 
mosquitoes along the one and one-half miles of waterfront in Brook-
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line \Youl d become dangerou wi thin two day John _ lbert C. y­
hen, d irector of the D ivi ion of F ly and i\Io quito ontrol of the 
Board of H ealth, telegraphed Paul H . mi th . roprietor of the 

avannah . quarium, to fo rward a fleet of mo qui to-klling minnO\\S 
xpre . EncJo eel in pec.ial ly 1 repar d can , in which, b) 

lo hin o- of the wat r a h plane peed d t hrouo-h the 
a ir, ox_ gen wa relea ed the tiny fi -h \\-er 1 i ked up by Railwa · 
Ex1 res and loaded al oard a t ran po1·t plane de1 artino- from Savan­
nah at L :_o a.m. . t :t\ ewark a irpo rt, the n h were t ran ferred to 

SPERRY-RCA DIRECTION Fli'\J"D ER 

Once tuned to the sta tion , it points co ntinuously to that sta tion . The problem 
of 1 8 0 degrees ambiguity is eliminated , with provision made for relative, mag­
netic or true bearing indications throughout a full - 6o-degree range. Photo shows 

it installed in an American Airlines D ouglas sleeper transport. 

a Boston plane. From Boston to Brookline the shipment was rushed 
by Railway Express, arriving at its destination soon after noon. The 
fish immediately were deposi ted in the ponds and brooks of the city, 
and the threatened danger was averted. 

Utilizing the coordinated rail-air-rail service of Railway Express, 
four southern cotton mills were saved thousands of dollars clue to 
idleness. Receiving an order to install electric switches burned out 
at factories at Greenwood , S . C. , the outhern E lectric Service at 
Spartanburg, S. C., found replacements were not available at any 
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place nearer than Lynn. Mass. r\ teleoTam was ent to the General 
E lectric company at Lynn to forward the S\\'itches by a ir exp res . 
The shipment was ra il exp ressed from Ly nn to Boston. :-\t Boston 
it was transfe rred to a plane fo r Newark, where clo. e connection 
was made with another plane for Spartanburg . F rom partanburg 
the shipment was carri ed in rail ex pres to Greenwood. \ Vithin 2-f 
hours afte r the burn-out the new switches were installed and the mill 
resumed operation. The shi pment consisted of J _ boxe weighing 
82 r pounds. 

A ir express recorded another ' ·first" on its long list of strange 
things carried in the ervice when Railway Express picked up at 
the Payne F urnace and Supply Company factory at Beverly Hills, 
Calif. , three gas furnaces and set them clown at M iles Cit) , Niont., 
for the opening of a sales conference of the Montana-Dakota · ~t ili­
ti es company. Delayed in the aet-away by fl oods which paralyzed 
ground transpo rtati on for three or four clays in the Lo \ngeles 
area, the three gas-fi red fl oo r furnaces were trucked to the B urbank 
airport, where, together with advertising and display materi al, they 
were placed aboard a plane for B utte. F rom Butte they were for­
warded rail express to 1\II iles City. Gas utility men in charge of 
the convention reported th e furnaces arrived in record tim e ancl 
were installed for the opening. Total weight of th e shipment was 
632 pounds. 

Reel scale was costing milli ons of dollars annually to California 
growers of citrus fruits. Insects were air expressed from South 
Africa to fight the pest. Other insects were air expressed from 
Honolulu to South Africa to save a sugar cane crop. A New York 
printer air expressed overnight to a mid-wester n city prospectuses 
weighing 9.000 pounds. E x tra planes were used to handle thi s 
shipment. 

A ir express enabl es banks to establi sh a coll ect ion serv1ce that 
precludes all avoidable delay in converting out-of -town items into 
available cash. N ight deliveries are made by R.ailway Express to 
night-working banks. 

Pan American Airways 

The blue ribbon internati onal trade route of the world is between 
the United States and E urope. The largest and fastest vessels ply 
the ship lanes between the continents; more passengers , mail and 
express cross the North Atlantic than any other ocean. For that 
reason it is the prize internati onal air transportat ion route, and one 
which nations on both sides of the ocean are preparing to add to their 
international air transport networks. 
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In 1 "7 air line of [ tate , erman) , 
F rance and reat Brita.in-condL cted ve · >Tork over ·tlant:ic 
route . In the ummer of 19.., three made uve fl ight 
over thi. hio-hl · prized trade route- reat Britain . em1any and 

INSIDE THE WIN G OF BOEING 31.4 

Looking from the control room out into the left win o- of t he .h uge ocean transport. 
Through this passage the mechanics can enter t he engine nacelJes and make adjust­

ments or repairs during dight. 

-- -- ~-- -·-- - ---------
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France. The absence of Pan American A irways from the trans­
atlantic flying program of 1938, in which Imperi al A irways, Deutsche 
Lufthansa and Air France all had entries, illustrated that Pan 
American Airways was at least that much ahead of other prospec­
tive operators in preparations for thi s service. Pan American em­
barked on the transatlantic venture with nearly 10 years of interna­
tional flying and more than 3,ooo,ooo miles of actual over-ocean 
operation. 

The three survey flights which were operated out of Port \IVash­
ington, L. I., just outside of New York City, in 1937 were more 
than sufficient to check plans which Pan A merican Airwa; s had 
been formulating for years. That was all that was required. Experi­
ence in flying oceans did not need to be built up. Technique did not 
have to be developed. A ll this had been done in the Caribbean and 
over the Pacific . So Pan _A.."merican 's surveys were complete. There 
remained only the completion of te. ts of the giant 41-i ton Boeing 
four-engine passenger flying boats which were to carry passengers, 
mail and express to Europe. 

P rogress on the big Boeing 314 flying boats slated for service 
on both the Atlantic and the Pacific oceans was the Pan A merican 
activity which held the spotlight throughout 1938. The work on the 
big Boeings and announcement of plans fo r a roo-passenger Clipper, 
which may take over the job of transoceanic air service in about 
three years, tended to overshadow other maj or achievements on 
the internati onal network of the air line which reaches from Miami, 
Brownsville and Los Angeles through all South and Central Amer­
ica; which extends from San Francisco 9,000 miles across the 
Pacific to Hong Kong; which links the United States with Alaska 
and has a network of air lines through that Territory. Service 
already extends across the Atlantic as far as Bermuda. Pan A mer­
ican A irways' mileage grew to 53,166 miles of air routes in 1938 
through the addition of lines across the Caribbean and Alaskan area. 
The millionth passenger on the system was carried during 1938. 
Passenger traffic increased 30 per cent; air express 45 per cent. Tech­
nical advances, particularly in communication and meteorological 
phases of forthcoming Atlantic service were numerous and of out­
standing significance. 

The launching of the first Boeing 314 at Seattle, \IVash., on 
May 31, 1938 ; its initial sea runs on Puget Sound during the ensuing 
week; its first venture into the air on June 7, 1938; and its take-off 
from .Baltimore as the Yankee Clipper on March 26, 1939, on a 
1o,ooo-mile inspection flight to Europe and return, brought sched­
uled Atlantic air operation a long step nearer reality. Under com: 
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mand o f aptain H arold E . Gray the ht ue flying boat _headed for 
E urope with the greate~ t number of per ons ever to take off for an 
_ tlantic eros. ing in a heaY ·er l an air raft . The Iipper's main 
object in the surYey fljght to he Azore , Li bon Marseil.Jes, South­
ampton and Foyne \Va to check aU prepa rations fo r later cheduled 
operations out of these five ba~e . The ucce - of the round trip 

As huge as the wings of the average plane, these stabilizers and elevators for the 
giant Boeing 314 ocea n fl ying boats are undergoing proof load tests. 

flight proved conclusively that the well-laid advance preparations 
for Atlantic air service -vvere nearly ready for use in passenger, mail , 
express and freight service. 

In the meantime, Pan American's formal application to the Civil 
Aeronautics A uthority fo r authority t o institute service between 
the United States and P ortugal, F rance and the British Isles was 
before that Federal body with heaTing scheduled for the spring 
of 1939· Following a round trip fli ght across the Pacific by a sister 
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Boeing 314, the A uthority au thori zed passenger ervice with this 
type craft on the Pacific. F irst fli rrht with passenrre rs was sched­
ul ed from the Treasure Island ba e in San F rancisco Ray on Ma rch 
29. Another Boeing 314, authori zed by the C. /\. A . for ser ·ice on 
the Baltimore-New York-Bermuda run , was brought East from it. 
tests on the Pacific coast to help carry an unprecedented ru sh of 
tourists to the British islands in the Atlantic. 

The new super- Clipper which Boeing built for Pan American 
Airways was twice the size of the S ikor. ky S-42's which were 
operated with success on the shorter run s over the Ca ribbean. along 
the east coast of South America and between Nev.r York and Ber­
muda . The Sikorsky planes could fl y the .'-\tlantic-one of them was 
used for the surveys of 1937-but they do not have the ability to 
fly the long di stances of the A tlantic operation and still carry a prof­
itable pay load. 

The Boeing 314 was even larger than 'the Martin China Clipper. 
which it outweighed by 15 tons. The fine performance of the Martin 
Clipper, which was used to inaugurate operations over the 9 .000-
mile air route to the Orient cannot be forgotten easily. This route 
included the longes t overwater non-stop flight ever undertaken in 
scheduled air transportation , the 2,400-mile hop from San Francisco 
to Honolulu. The China Clipper led the way and its contribution 
to ocean flying was of utmost importance. But it has been limited 
on the long San Francisco-Honolulu run to a maximum of 12 passen­
gers, and that was not sufficient for future operations on either of 
the two oceans. The Martins were to finish their careers on shorter 
routes, where smaller gasoline loads would enable them to carry 
more payload. They were to be followed by the fleet of Boeing 3 r 4 
boats able to carry so passengers on the longest A tlantic stretches 
and up to 40 on the very long San Francisco to Hawaii leg to the 
Orient. Only two predecessor airplanes have been in a size category 
with the 314. They were the German Do-X and the Russian Maxim 
Gorky, both of which flew successfully, but neither one of which 
met standards for commercial operation such as those of the Boeing 
314. Such requirements pertain to combined range and load carrying 
ability. 

For a brief flight the Boeing 314 could carry and provide accom­
modations for 72 passengers. But the significant thing about the 
plane was that it could fly to Europe with 40 passengers plus s,ooo 
pounds of cargo, and carry these passengers in comfort and luxury. 
For night portions of the journey, the passengers were to sleep 
comfortably in roomy Pullman type berths. In the daytime they 
were to occupy their places in the six passenger compartments and 
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one private cabin ui te. or troll down to the 1 UIWe ,,·hich at meal 
t ime can be con ·erted into a dinino- room . . '" n he older Iipper , 
fu ll meals would be sen·ed, w"th he differenc hat a part o f the 
pr paration of the f od woLid be accompli heel in th.:. n w Iipper 's 
galle·. 

\ i\ rking quarter ew \Yer 111 an upper deck 
entirely eparate from th pa n er quater : a deck which ran 
practically the length of the airp lane. ·wi h the briclo-e fo rwa r I. cargo 
· pace am id hips, complete l.iYi no- qua r er, for he cr w a ft , and addi ­
t ional cargo pace till farther aft. T here \Yas o be a ere,,- of ro an l 

REFUELIN G PA1'J A .. MERICAN SIK ORSKY 

Servicing one of the fo ur- engine H ornet-powered Sikorsky clippers at the P an 
Ameri ca n Ainvays te rminal in Miami. 

for the fir st time in airplane history the skipper 's post was not at 
the controls but at a desk to th e r ear of the bridge. He was to handle 
controls during take-offs an d landings. but during practically all of 
the cruising his time was to be devoted to the job of executive officer 
in charge of the operation of this ocean liner of the air. 

Actually larger than the surface vessel which operated on the 
A tlantic not so many years ago the huge Boeing 3 r 4 had a wing 
spread of 1 5 2 feet . The , .. ,ing wa so huge that a gangway through 
its leading edge let a mechanic walk to any one of the four engines 
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forming the power plant. Built by the ·wright Aeronautical Cor­
poration, and making their first commercial appearance on the Boeing 
314, the vVright engines were rated at r ,soo horsepower each. 

The world's first amphibian dry dock was constructed to put 
the 314 in and out of the water. H.iding down the ramp on this dr) 
dock the Clipper slipped into the water, the beaching gear was low­
ered and the plane moved away under its own povver. Returning to 
the hangar after a flight, the Clipper approached the ramp, mechanic 
maneuvered the beaching gear under the hull, pumped up the flota­
tion tanks until the gear was in place under the Clipper and hauled 
the entire craft up to the beach. But that was only one of the prob­
lems introduced by the Clipper's size. Its g reat length and ·w ing 
span made it necessary for the engineers at all the bases where .J3oe­
ings would be used to make careful and detailed plans for such 
simple things as bringing the plane through the hangar doors and 
moving it past supporting pillars. They did this by making models 
of their hangars and maneuvering model Clippers through the small 
scale doors and around wooden pegs representing the pillars of the 
hangar, so that they knew in advance just what they had to do with 
the big airplanes. And that was typical of what had been done 
throughout both the Pacific and A tlantic divisions of Pan Ameri­
can Airways in which the new planes were to operate. Six of them 
were ordered, with four already delivered. The Pacific Division 
was farther ahead in 1938 because it had been operating over its 
entire route to the Orient since 1935. On the Atlantic there was a 
twice-weekly round trip operation to Bermuda, with ground arrange­
ments complete. During the past year the Atlantic Division had 
been putting final touches on ground arrangements all the way to 
Europe. During the last two and a half years, for example, Pan 
American developed a weather reporting service covering the whole 
North Atlantic area. As a basis for this service, it had, to begin 
with the reports which were regularly received from ships by the 
United States Weather Bureau and also others from the standard 
European service. But this was a foundation only, for it did not 
cover sufficient area. More important, it did not take into account 
conditions in the upper air. 

The air line already had its aerological stations in the Caribbean, 
the reports from which were of great importance to the meteorolo­
gists working on North Atlantic weather. The line established re­
porting stations at Iceland and Greenland; arranged with steamship 
services to get reports from the ships at sea, provided special ship~ 
board equipment for use by the crews in getting the data wanted; 
and entered into cooperative arrangements with Imperial Airways, 
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Air France and Lufthan-a to exchanae weather data. From these 
\arious ource Pan American - · irway meteoroloaical observers 
recei' eel the fundamental data from all oYer the _ tlantic, which 
enabled them to make up weather foreca t for flying purposes. 
i\Ieanwhile the meteorolo!'ical prog ram of the y tern as a ' hole was 
being advanced to keep tep '' ith prOQTe in flyina equipment. The 
tend nc · was tow·ard operation at hiaher and hi her altitudes. Pres­
ent cia) a irplane::. operate customarily at around I O ooo feet . They 
w re de ianed to crujse mo t economicall · at that altitude, which 
i con iclerably higher than '·as standard fi e year ago. In another 
fe w yea rs the cruising altitude will go to _o ooo feet and probably 
till higher. 

In preparation for these hiah altitude operations and also to att<Y­

ment the data on which r eport and fo reca ts for operations ·were 
ba eel , Pan merican A irway meteorological ob erver got observa­
tion up to as high as 6o.ooo feet. The bulk of the observations were 
on ordi nary hyclrorren fi lled balloon the ascen ion of which were 
followed with theodoli te to clet rm ine ' elocity and direction ·of the 
wind at variou I ' els. There a! o were observations with meteoro­
graph , balloons carryin rr mal l radio set whicl1 transmitted signals 
connecting temperature barometri pr ure an 1 humidity. In addi­
tion they afforded opportnnitie for ob ervations of wind velocity 
and direction. 

O n the operating ide Pan meri an Ain ays was preparing for 
high altitude flying by acquirina two airplane designed especially 
for operation in the substTatosphere. The ai rplanes \~ ere under con­
struction for Pan American Airway by the Boeing Company and 
bore the desig11ation 307S, as eli tino·ui heel f rom the standard 307, 
also under construction by Boeing for operation at present normal 
fli ght altitudes over land routes. P an \merican Airways had one 
standard 307 on order. H ov, ever, the tvvo special altitude planes 
\Vere to be completed first. These planes were to have cabins which 
could be sealed and supercharged to an atmospheric pressure which 
would let passengers breathe normally when the airplane was flying 
four mjjes above the earth. The fou r engines likewise will be super­
charged for efficient operation at altitude. 

The two 307 stratosphere planes were to be operated by Pan 
American A irways in a grueling series of proving flights for soo 
hours. After that, if it seemed desirable to do so, changes would be 
made in the standard 307's to convert them to high altitude planes. 
Original construction has been planned to make the change over 
possible. 

High altitude operation probably wi ll be characteristic of Pan 
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American ·s next big ocean airplane. In asking manufacturers for 
proposals on its roo-passenger airplanes . the air line specified that 
special consideration would be o-iven to desio-ns permitting operation 
at 20,000 feet altitude or higher with interior cabin pressures equiva­
lent to 8,ooo feet altitude. Pan American Airways planned to operate 
the new ships at cruising speeds of 200 miles an hour at sea-level. 
ranging up to 299 at altitude, with payload capacity of 2.) .000 pounds, 
capable of carrying that load s .ooo statute miles, and at the same 
time have stateroom accommodations for at least roo passengers , 
dressing rooms, dinino- room and galley, in addition to crew accom­
modations for r6. 

Five proposals were forwarded to Pan American for the con­
struction of the new Clippers. Invitations had gone to the eight 
manufacturers vvho were believed to be interested in receiving them. 
and from thi s group design proposals were submitted by Boeing. 
Consolidated, Douglas and Sikorsky. Seversky asked for and re­
ceived a copy of the letter of invitation and submitted plans for air­
craft proposed for air transport operation as military or commercial 
equipment. The proposals were studied by Pan American Airways. 
but late in 1938 no decision had been reached as to what company 
or companies would be asked to proceed with engineering plans. 

The roo-passenger planes, the stratosphere planes, the Boeing 
Clippers and the Atlantic preparation were all on projects for the 
near future. Pushing forward vigorously on all these fronts. Pan 
American A irways at the same time was carrying on the routine job 
of operating air service on 53,000 miles of international routes . On 
the routes of Eastern division which extended from Miami to the 
\Til est Indies across the Caribbean and along the northern and eastern 
coasts of South America from the Canal Zone to Buenos Aires, 
passenger, mail and express traffic was at the highest level of the 
company's hi story-30 per cent above 1937. The division was look­
ing forward to an increase as large, or larger, for 1939. 

Steamship lines scheduled a record number of cruises to South 
America and Pan American Airways provided a series of air tours 
of South America leading off with a 46-day grand air tour through 
Mexico, Central America, around the southern continent and back 
through the West Indies to Miami. Other air tours of shorter dura­
tion and involving smaller expenditures made up a comprehensive 
schedule for winter tourists. All of these cruises were of the "pack­
age" type, one price covering transportation, hotels, meals and sight­
seeing. The Eastern division during 1938 increased its service across 
the Caribbean by adding a line from Miami by way of Port au Prince 
to Maracaibo, Venezuela, bringing Venezuela within one day travel 

.. 
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time of the C nited between 
the nited outh America for two other transcaribbean 
route had 1 een e tabli hed prey·io ly, one to -Baranquilla Colombia, 
and an ther direct to the Canal Zone. There were other en1ces 
thr twh entral merica and by way of the \Y t Ind ies. 

Pan merican- 1race _-\ir ,,·ay , a ciate c mpany of Pan Amer­
ican \ir\\ ays, which operated on the we t c a t of outh 11erica 
aero the A ndes to Bueno A ir . al wa in line to profit b- the 
I icr tour i t season of 190 - 0 9 . _ ll of the I ncr r all -e.-..;:pense tour 
took passencrers O\ er Pan \ meri an- ra route- which included 
the new diagonal route fr m La Paz Iivia. t th ea t of the Ande 

'founta ins throucrh rcrentina to :\I ires. Pan 
.L\ merican-Grace ·s newest a irplan - T-pa senger Douglas 

One of th e Pratt & Whitney H ornet-powered L ockheed 14 t ransports in the service 
of Trans-Canada A.ir Lines. 

DC-3 's and these were especially equipped fo r high altitude operation 
over the Chilean Andes . The new inte rest in Latin America ex­
tended to :Mexico and Central _ mnica as well as to the nations 
on the southern continent and in thi s area air transport service was 
going by Pan A merican A irways \\ estern division with the connec­
tion to Los A ngeles by Compania de Me.-x icana de A viacion. The 
\\estern di vision also operated with Douglas DC-3 planes. 

In the Pacific Division the regular air mail and express service 
to China by way of H a·wai i, M idway, \ ake and Guam and the Phil­
ippines enjoyed increasing popular i t~- and it was difficult to meet 
the demands for passenger sen ice to Hawaii. Two new vacation 
resort spots were developed by the Paci fic eli\ ision at Midway and 
\ i\T ake I slands . These tiny clots in micl-1 acific, which were made into 
air bases by Pan American _. irways, were originally intended as 
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merely overnight stopping points for persons enroute to the Orient. 
But when the air line had constructed hotels on the islands, had 
landscaped the ground and made the two islets habitable as quarters 
for the permanent g round crews, it became apparent that they need 
not be regarded as simply way-stations. O n the contrary, they were 
found to be attractive spots for vacationers who wanted isolation 
and relaxation. ·with just enough activity in the fo rm of bathing . 
fi shing and golf as guarantees against boredom, the natural charms 
of Midway and Vvake began to attract visitors who stayed a week 
two weeks or a month. 

The biggest news of the year in the Pacific division was the deci ­
sion to move from the base at A lameda, Calif., to a new site on 
Treasure I sland, where San Francisco, during 1939, was to have 
its Golden Gate International Exposition. Pan American Airways' 
clock and hangar at Treasure Island have been built on a permanent 
basis and after conclusion o f the Fair, when the temporary buildings 
are removed, the whole island will be made into an air terminal. 
Because the Clippers do not use land runways, but make their take­
offs and landings on the surface of the Bay, it was possible for the 
operation to take place at Treasure I sland with the Clipper base as 
one of the major attractions of the Exposition. One end of Pan 
American A irways' big hangar remained open to Exposition visitors. 
Between this area and the working space there is a partition of glass 
through which people were able to watch mechanics at work on 
the transpacific flying boats. Another view may be had from a gallery 
overhanging the shop. And the regular departures and arrivals always 
may be witnessed by Fair visitors . 

Fair visitors were expected to see departures from San Francisco 
for New Zealand. A route to that area in the Pacific already was 
surveyed by Pan A merican A irways and the delivery of the new 
Boeing 314's made avai lable equipment for the inauguration of 
regular service. 

A new route in another part of the air line system was the one 
which connected the United States with Alaska. The first section of 
the route was between Juneau and Fairbanks, via White Horse, Can­
ada. This international air mail, passenger and express service, in­
augurated May 3, cut travel time between Juneau and Fairbanks 
from five clays to four and one half hours. With the inauguration 
August 20 of air express service between Seattle and Juneau, the 
final air link with the United States was complete. More than that, 
the United States-Alaska service provided the final connection in a 
network of air lines all the way from Nome, Alaska, to Buenos 
Aires and Argentina. 
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On the eastern ide of the _ tlantic, air en ice to .Bermuda with 
the ikor k · S-42 Bermuda Clipper wa operated at near capacity 
dur ing all of 1938. Bermuda has two sea ons, one in the winter 
and another in the summer, and the Clipp r proved to be a popular 
means of tran portation for both . There ' ·ere so many repeaters 
among pas engers that Pan American adopted a commutation ticket 
for the run-a ticket good fo r 20 one-way or 10 round trip -at a 
red uction from the regular round trip fare. 

Q , er the system, as a whole Pan American _ in\ ays in 1938 
ca rried approximately 2 .)0,000 passengers and reached the million 

AMERICAN EXPORT AIRLI.t'\TES SURVEY PLANE 

The rs-ton semi-cantilever flying boat built by Consolidated Aircraft Corporation 
for American E xport Airlines survey flights in 1939. Its cruising radius was re­
ported to be 4,ooo miles with a crew of si'i: and a ton payload . It was developed 
from Consolidated's PBY-4 type and was known as Consolidated Model 28. 

It was powered by two Pratt & Whitney goo h .p. T win W asp engines. 

mark in the total number of passengers carried since establishment 
of the Clipper routes. Its 53 ,000 miles of airways served 47 coun­
tries and colonies. The air line had a record for regularity of sched­
ule maintained of better than 99 percent. 

American Export Airlines 

American Export Airlines, Inc., with a three year backlog of 
transatlantic survey work covering flying problems, weather report­
ing and other meteorological and navigational aids, was rapidly 
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movmg toward the start of actual fl ying operations in the early 
spring of 1939· Flight plans reached their clima.." in September , 
1938, when Export irlines ordered a 15-ton semi-cantilever mono­
plane of the PBY -4 type from Consolidated A ircraf t corporation. 
The ship, costing $2oo,ooo, was the fir st of its type to be built for 
commercial service. It was reported to have a top speed of better 
than 200 miles an hour at S,ooo feet. \ i\f ith a crew of six and payload 
of 2,000 pounds, its cruising radius was 4,000 miles . 

Transatlantic non-stop flights were to be started at New York , 
and it was planned to chart routes to principal E uropean countri es, 
North Africa and Asia Minor. The routes to be fl own were to sup­
plement the service of American Export Lines, fo r 20 years operators 
of A merican flag steamshi ps to the Mediterranean and Black Sea 
countries. Permits fo r survey fli ghts were g ranted by the U nited 
States, France, Germany, Italy, Greece and negotiations were being 
conducted with Egypt and Portugal. 

Back of those preparati ons for transatlantic service on regula r 
schedule is not only American Export A irlines' survey work, but 
extensive representation in principal ports and cities of E urope. That 
work included study of the problems to be met in transatlantic flying, 
ground and fl ying personnel, organi zation, weather routes, bases, 
aircraft, radio, equipment of all kinds, operating agreements and 
establishment of friendly relations with the authorities in the coun­
tries to be served. 

The basis on which American Export planned non-stop trans­
Atlantic flying schedules with a safe, economical operati ons program 
was the coordination of flying boat and steamship operations along 
the approximate aerial route. Crews of Export steamships were 
given extensive schooling in gathering and transmitting weather re­
ports at sea, meteorological info rmation and other aids to navigation 
of aircraft. By the time the first fli ghts were made with the new 
Consolidated ship in 1939, the crews were to have had two years of 
this highly important experience and training. 

In addition to the American Export Lines fleet, ships of the 
Italian Line also were to be available for similar service along the 
route through an operating agreement between American Export 
Airlines and Ala Littoria, Italy's air line. The practicability of 
such coordination of activities was shown in the offices of the com­
pany early in October, 1938, when a weather map was constructed 
from reports r eceived from 14 Export and Italian Line ships at sea, 
traveling over the U nited States-Mediterranean route. Dr. James 
H. Kimball, senior meteorologist of the United States Weather . 
Bureau, plotted the map from the reports in 90 minutes. On its 
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completion. he .:a id: "~o tran at lantic flight ha e\ er enjoyed the 
benefi ts of uch a comple e wea her re 01-t at o man · points along 
the entire _ 't lantic route. T he report was up rior in all it featu res 
and i particular ly adapted to practical u e. · 

The weather ma p further dramatized he orclinated flying boat 
an 1 team hip operat ion by -ho\Yin that ai rcraft and steamships 
al ng the route c uld be in co1 tant touch with the other and be not 
only fl oating weather b ervat fla hin(]' up-to-the-minute weather 
report f rom many point- acr the . tla.nt ic, but also could be mo-
bi le ba es on call at any time of the da · or night. 

Vi . H. Coverdale, pre ident of mer ican Export irlines Inc .. 
and international authority on tran-portation, predicted that within 
a ' ery short peri od aft r re <Tular non- t p ervices were established, 
bringing \merica an I Europe only one day apart, there would be 
at least I - ,ooo passen<Te rs a year ready to travel the air routes ; and 
that more than I _o,ooo per ons cottl d rea onably be counted on to­
'' ard th e end of the next 10- •ear p 1;od, \· ith t ravel reduced to 
approximately half a clay aero the tla.nt ic. 

The program was to tart service in 1939. carrying mail. Regu­
lar fli ghts were to be continued unti l new 40 to 6o-pa senger sleeper 
planes were ready for serYice. pecifi ation were submitted by 
Export A irlines to lead ing . merican aircraft manufacturers for the 
larger , faster. luxurious ai rcraft for non- top scheduled Atlantic op­
eration. 

Airline Feeder System 

The fir st air mai l feeder conference held in the nited States 
\•vas add ressed at Kansas City , Mo. , in ctober , 1938, by F. Vv. \ iVig­
gin, assistant general manage r of irline Feeder System, Inc., of 
N ew York City . H e poi nted out that his company had been in busi­
ness three years, two of which had been spent in experimental fli ght 
and technical research. lVI r. \iViggin said , in part: 

"There are two di sti net types of feeder systems. One, scheduled 
operations carrying mai l, passengers and property, and the other, 
pick-up and delivery systems with various types of devices. It is 
important that th e differences in these two types of feeder systems 
be kept in mind. A n ~-xample of the ftrs t is the system we propose 
to operate , the route taking the fo rm of a ftgure eight. One of the 
pick-up and delivery types, I believe, has recently been awarded a 
contract in the State of P ennsylvania and another in parts of Vir­
g mJa. 

"First we would like to go into detail a little on the type of 
service we a re offering. The first tep must be to develop this service 
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so as to include cities of sufficient size to warrant a fair 'olume of 
passengers, mail and property. Although it is generally known that 
the operations of any airline is justified only by the carrying of mail , 
a certain volume of passenger and express traffic is necessary to 
lessen the burden to the o-overnment in subsidizing the line for the 
carrying of mail. 

"The most important point to be kept in mind in the establish­
ment of feeder systems is that they are primarily links in the coun­
try 's air transportat ion system, i.e., they furnish traffic to the major 
air lines at any given terminal from outlying communities. In feed ing 
traffic to the major air lines, it is more important to them to recei' e 
additional passengers than mail , as it has been the practice of the 
Government to pay fo r mail according to mileage rather than volume. 
It is definitely the job of the feeder systems to educate the res idents 
of newly developed sections to become air minded. Because of thi s 
it is apparent that feeder systems will serve more passengers fl ying 
for the fir st time than will the trunk lines. 

"During the first six months of our operation, vve found that 31 
percent of our traffic was connecting traffic. Our route extends from 
Newark, N. ]., to Springfield, Mass., with intermediate stops at 
Bridgeport, New Haven and Hartford, Conn. In six months, we 
fed the major air lines a total of 32,058 passenger miles-the equiva­
lent of $2,000. Although the larger part of connecting traffic was 
given to the major lines rather than coming to us from them, the 
explanation of this is simple. 

"We were convinced that we must sell through traffic in order to 
become a successful operation. Traffic personnel and station agents 
were instructed to dwell on a fly-all-the-way policy when selling 
passengers or interviewing prospective passengers. We estimate that 
in the first year of operation of our extended and new route, we 
will feed the main lines at Newark airport 2,000 passengers, or 
88s,ooo passenger miles, or $5o,ooo passenger revenue. Naturally 
the major lines will welcome this additional revenue and therefore 
they are watching the development of feeder systems with great 
interest. They, in turn, will reciprocate by giving feeder lines addi­
tional traffic, but they must instruct their personnel to determine the 
ultimate destination of the passengers, so that if they should be trav­
eling to a point beyond the route they operate, they may be told of 
the feeder services available. Naturally passengers will be more en­
thusiastic if they are able to fly all the way to their destination. 

"It is known that short runs are expensive to the major air lines, 
and when feeder lines become more efficient and experienced, they 
ca.n render another important service to the major lines by relieving 
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them of the necess ity of fl ·:ing their hea,·ier equ ipment into small 
·1elds and cutting out thei r ha rt haul of roo to _oo mi.les. I£ feeder 
systems could render sati factOI) service on the e short runs, the 
O\ erhead of the maj or line and their operatiorr co ts would be re­
duced materiall). 

'It is our opinion that feeder system should be entirely inde­
pendent of trunk lines. If this \vere not the ca e the general tendency 
woul d be to route passengers all the way on one Line and in so doing 
incom en ience the passengers. Independent feeder sy tems must in­
st ruct their personnel to book pa engers O\ er the trunk line- offer­
ing the best and speediest connection to their ultimate destination. 

"Feeder systems should not spring up over night , and in their 
fi rst few years of de\ elopment shou ld be centered around major ai r­
line terminals such as Newark, _ . J., Chicago, Ill ., St. Louis 1o. 
Kansas City, Tvl o., and one or h•vo points on the \ 1 est Coast. In the 
Eastern section the operations should cover a radius of 200 miles of 
t he terminal and in the middle \vest possibl · a radius of sao miles 
to allow for the increased distances beh\ een cities. Vi e believe that 
the system which we are establishing, namely the figure eight sys­
tem, vvill become a very efficient operation. \i ·herever possible a 
f eeder system should ser ve as the r im and spokes around a hub. 

"Feeder routes by nature are an adjunct to national defense and 
to the progressiv.e development of our commercial life in this country. 
T hey are, in fact , frontier pioneers in a new industry of transporta­
ti on, and therefore must be inaug urated and developed by G overn­
ment as well as public demand. Therefore, in order to insure a sound 
network of feeder systems in the United States, they must keep in 
close contact w ith, and have the full cooperation of the Federal 
Government. 

" Regarding another type of feeder service, namely, pick-up and 
delivery system, we firmly believe that such a development is abso­
lutely necessary. However, \•ve feel that it is of secondary impor­
tance to the establishrnent of complete feeder services, carrying pas­
sengers , as well as property and mail. Pick-up and delivery systems 
should be developed in territories where regular air transportation 
service is difficult to operate and where such devices would actually 
save money for the Government in transporting mail. Such services 
would be advisable in sections that are mountainous and that become 
quite inaccessible during the winter months. When fully developed 
these pick-up and delivery systems will become the R. F. D. of air 
mail transportation. 

"A route which has recently been awarded mail contracts in 
the East calls for 26 stops. Of these only 13 have airports available. 
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Naturally very few passengers will be transported over this route 
and in order that the service can be fully determined of nece sity 
and conveni ence, airports must be de\ eloped in these ve ry mall citie . 
This service is also limited to daylight contact fl ying beca use of sin­
gle engine equipment. P ick-up and delivery routes will do much 
to influence cities to con truct airports and airway fac ilities, because 
no sooner vvill they have a ir ma il service than they will demand 
passenger service as well." 

All American Aviation 

All American Aviation, Inc. , of Morgantown, 'v\ est \a. , in 1939 
was to begin operations of a non-stop air ma il delivery and pickup 
service on two routes embrac ing s6 cities and towns in southern 
Pennsylvania and vVest V irg ini a. Half the tow ns lacked airport 
facilitie s. A ll the deliveries and pickups were to be made while 
the planes were in flight. 

An official statement by the company reads : 
"The mail pickup planes are Stinson Reliants. with 26o horse­

power L ycom ing engines. lVIodifications have been made in the 
planes to carry the pickup and delivery equipment which is incor­
porated in the structure of the machine itself. 

"All American Aviation Inc. is headed by Richard C. duPont, 
president, and Dr. Lytle S. Adams, vice president. Dr. A dams is 
the inventor of the pickup device. In demonstrations, the pickup 
planes have successfully picked up mail from ships at sea and from 
the roofs of buildings. Items of the most fragile sort , including elec­
tric light bulbs, bottled goods and stuffed birds, have been picked up 
and delivered without damage, from planes in flight. 

"The airmail pickup device offers the most practical solution for 
providing air mail service to every community. It is directly parallel 
to the device on railway cars which permits the high speed train to 
discharge and pick up mail without stopping. The people in smaller 
towns are entitled to fast mail service just as much as are the people 
in larger cities. Obviously, it would be impossible to operate high­
speed trains if the trains were obliged to stop at every town on their 
route to discharge and take on mail. It was the development of the 
railway mail pickup devices that brought fir st-class mail service to 
every city in the country. 

"Today only those cities equipped with costly airports receive air 
mail service. Our air mail pickup device makes it possible to serve 
all communities. O n the new airmail routes, some of our pickups 
will be made from the centers of cities-others from hilltops. 

"The Adams device is simple in operation. Mail is suspended 



~-~­.................... 
·wASjj·.--

CIVIL AERONAUTICS 
WASHINGTON. D. 

1 jiiOrn:-~------ AIRWAY MAP OF THE 

-A~--~s~~E ~~toNin~~--------- ----
I CREATFN.!S fN:oAK. ---------,£M;i;;. 

WINNIPEG 

EL PASO 

"\ 
',\ 

\ 

i 
I 
I 
I 

ISLAND UNCOJl· 

I-KANS.-- __________ 2 1• 

: ST JOS 

I 
i 

2 ABILEt.'E 

BIG SPRING 

" ,.,.. __ __ 

··,,) ., 
' 
\ 
\ 

l\ 
'-. 
BR~LL£ ro.'IUICOCJJ 

CUATI"~r..tLAC'J 
SA.YS,U .. VADOII 



~~UTH~:O:R:ITY~~--------------------~--------------------------~--~ 
t.JNITED STATES 



SCHEDULED AIRWAYS OPERATIONS 

January r, 1939 

Route Operator Routes Operated Ro~tte Class of 
No. Mileage Ser-.Jice 

----
I Airline Feeder Sys-

tern, Inc. New York to Springfield-Westfield, 1\fass. 127 p 
2 American Airlines, New York to Boston (direct) ............ 190 1\IPE 

Inc. New York to Boston via Hartford ........ 203 1\lPE 
New York to Boston via Providence ...... 221 1\IPE 
New York to Boston via Springfield ...... 206 JMPE 
New York to Los Angeles via Washington, 

Nashville and Dallas .................. 2,759 1\lPE 
:Boston to Cleveland via Albany and Buf-

falo ................................. 59 I 1\IPE 
New York to Albany ................... 134 1\IPE 
New York to Chicago via Wilkes-Barre, 

S)Tacuse, Buffalo and Detroit. ......... 821 MPE 
Detroit to Chicago via Battle Creek ...... 263 MPE 
Washington to Chicago via Cincinnati .... 684 MPE 
Cleveland to Nashville .................. 469 MPE 
Chicago to Fort Worth via St. Lonis and 

Tulsa ............................... 934 MPE 
3 Boston-Maine Air- :Boston to Bangor ...................... 213 MPE 

ways, Inc. :Bangor to Caribou ................•..... 164 1\IPE 
:Boston to :Montreal. .................... 261 MPE 

4 Braniff Airv;•ays, Inc. Chicago to Dallas via Wichita ............ 929 MPE 
Dallas to :Brownsville ................... 546 MPE 
Amarillo to Dallas ...................... 345 MPE 
Dallas to Galveston ..................... 273 MPE 
Houston to San Antonio ................. 191 PE 
Houston to Corpus Christi ............... 186 PE 

5 Canadian Colonial 
Airways, Inc. New York to Montreal. ................. 332 MPE 

6 Chicago & Southern 
Air Lines, lnc. Chicago to New Orleans ................. 892 MPE 

7 Continental Air 
Lines, Inc. Denver to El Paso ...................... 581 MPE 

8 Delta Air Corpora-
tion Charleston to Fort Worth via Atlanta ..... 1,095 MPE 

9 Eastern Air Lines, New York to Miami. ................... I,2IO MPE 
Inc. Jacksonville to Miami via Orlando ........ 344 MPE 

New York to San Antonio via Atlanta, 
New Orleans and Houston ............. 1,727 MPE 

Chicago to Miami via Atlanta and Jack-
sonville ............................. 1,267 MPE 

Atlanta to Tampa via Tallahassee ........ 434 MPE 
Tallahassee to Memphis via Birmingham .. 499 MPE 
Houston to Brownsville via Corpus Christi 319 MPE 

10 Inland Airlines, Inc. Cheyenne to Great Falls ........ , ....... 572 MPE 
Cheyenne to Huron via Spearfish ......... 542 MPE 
Great Falls to Glacier National Park ..... II3 PE 

Inter-Island Air- Honolulu to Hilo ....................... 229 MPE 
ways, Inc. Honolulu to Fort Allen .................. 120 MPE 

Marine Airways, Inc. Juneau to Sitka and Chichagof, Alaska .... 225 PE 
II Marquette Airlines, 

Inc. St. Louis to Detroit via Cincinnati. •..... 547 p 
I2 Mid-Continent Air- Minneapolis to Kansas City via Sioux City 488 MPE 

lines, Inc. Minneapolis to Huron ................... 256 MPE 
Huron to Bismarck ..................... 22I MPE 
Huron to Tulsa ........................ 628 MPE 

I3 National Airlines, Daytona Beach to Miami via St. Peters-
Inc. burg ................................ 361 MPE 

Jacksonville to New Orleans ............. 524 MPE 
14 Northwest Airlines, Chicago to Fargo via Milwaukee ......... 612 MPE 

Inc. Chicago to Minneapolis via Rochester ..... 367 MPE 
Chicago to Fargo (direct) ................ 571 MPE 
Fargo to Winnipeg ...................... 2II MPE 
Fargo to Seattle via Butte ............... 1,250 MPE 
Fargo to Seattle via Helena .............. 1,258 MPE 
Spokane to Portland via Yakima ......... 291 MPE 

IS Pan-American Air- Baltimore-Hamilton, Bermuda via Port 
ways, Inc. Washington, N. Y .................... 947 MPE 

Miami to Nassau ....................... r88 MPE 
Miami to Havana ...................... 226 MPE 
Miami to San Juan ..................... r,r61 MPE 

See 11txl column 



Raute Rorttts 0 perated Route Clasr of 
No. Operator :Mileage Senice 

---
San Juan to Port of Spain ..........•.... 725 MPE 
Port of Spain to Buenos Aires ............ 5.173 MPE 
Port au Prince to San Juan .............. 415 PE 
Port au Prince to La Guaira via Maracaibo 888 PE 
Port au Prince to Kingston .........•..•. 455 PE 
l\Iiami-Cristobal via Kingston .......•.... 1,397 MPE 
l\Iiami to Cristobal via Barranquilla ....•. 1,662 MPE 
Barranquilla to Port of Spain ............ 944 MPE 
l\Iaracaibo to Port of Spain ............•. 7JO MPE 
Miami to Merida .•................•.... 717 MPE 
Brownsville to l\Iexico City .........•.... 466 MPE 
Mexico City to Cristobal. .............•. 1,765 MPE 
San Francisco to Hong Kong via Hawaii, 

Guam, Manila and :Macao ............. 8,748 :IIIPE 
Belem, Br. to Recife .•.............•.... I 12Jl PE 
Recife to Porto Alegre .................. 1,988 PE 
Belem to Rio Branco, Br. via Amazon River 1,685 PE 
Rio de Janeiro to Bello Horizonte ..•...•. 210 PE 
Havana to Guantanamo ................. 6s6 PE 
HaYana to Santiago via Cienluegos .••..•. 472 PE 
Havana to Cienfuegos .................. 140 PE 
New York to Europe ...•..........•.... Variable 1\fE 

16 Pan American Air-
\vays, Inc. (Cia Mexico City to :Merida .................. 736 PE 
MexicanadeAvia- Tampico to Mexico City via Tuxpan .•..•. 244 PE cion) 

Pan American Air- Juneau to Fairbanks via Whitehorse ....•. 66o MPE ways, Inc. (Pacific Fairbanks to Nome ...................•. 528 PE Alaska Airways, Fairbanks to Bethel via Flat ........•.••. 531 PE Inc.) 
Cristobal, Canal Zone to Buenos Aires via Pan American-Grace 

Airways, Inc. Santiago, Chile. . . . . . . . . . . . . . . . . ....•. 4.436 MPE 
Arica, Chile to Buenos Aires via LaPaz, 

Bolivia, and Cordoba, Argentina ..•..•. 1,649 MPE 
Arica, Chile to LaPaz, Bolivia ........... 190 MPE 
Santiago, Chile to Buenos Aires via Cordoba 871 PE 

17 Pennsylvania-Cen- Washington to Detroit via Pittsburgh and 
tral Airlines Cor- Cleveland ..•..•..•..•.....•.......•. 410 MPE poration Norfolk to Washington .................. q6 MPE 

Detroit to Milwaukee ................... 259 MPE 
Grand Rapids to Chicago ................ 131 MPE 
Washington to Buffalo via Baltimore and 

Harrisburg ........................... 318 MPE 
Washington to Buffalo via Pittsburgh •..•. 401 PE 
Detroit to Sault Ste. Marie .•.........•.. 347 MPE IS Transcontinental & New York to Los Angeles via St. Louis ... 2,533 MPE Western Air, Inc. New York to Chicago via Pittsburgh ...•. 724 PE 
New York to Los Angeles via Philadelphia, 

Dayton, Chicago and Boulder City ..... 2,675 MPE 
Phoenix to San 11rancisco via Las Vegas ... 764 MPE 19 United Air Lines New York to Chicago ...•............... 719 MPE Transport Corpo- New York to Chicago via Philadelphia, 

ration Allentown and Akron ............•.... 795 MPE 
Chicago to San l'rancisco via Denver ..... 21022 MPE 
Chicago to Salt Lake City via Cheyenne .. 1,302 MPE 
Denver to Cheye1me .•.................. g6 MPE 
Salt Lake City to Seattle via Portland .... 8t6 MPE 
Portland to Spokane via Pendleton .....•. 341 MPE 
San Diego to Seattle via Fresno .......... 1,161 MPE 
San Francisco to Seattle via Sacramento 

and Medford .........•..•.........••. 712 MPE 
Los Angeles to San Francisco (direct) ..... 348 MPE 
Los Angeles to San Francisco via Santa 

Barbara and 1\lonterey ................ 366 MPE 
Seattle to Vancouver .................... 123 MPE 

20 \r estern Air Express San Diego to Salt Lake City ............. 702 MPE 
Corporation Salt Lake City to Great Falls ............ 489 l\1PE 

Salt Lake City to Butte via Yellowstone 
National Park ....................... 404 PE 

2! \\"ilmington-Catalina 
Airline, Ltd. Wilmington to Avalon ..•............ . .. 31 PE 
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One of th fleet of tinson Re · nt:E 
non- top air mail pick-up sertit:e b 
Virginia . Photo shows the Reliant · 
between two poles, has ju t been 

v . ' American Aviation fo r 
. ~ in Pennsvlvania and \~est 

_ of mill. The bag, suspended 
. . e hook lowered from the 

from two posts 40 feet apart. h k is trai led 65 feet 
below th plane. This snatches e 1 which the mai l sack is 
attached. A winch operated from the pb.ne then draws the mail 
into the cabin . O bje ts ,-..·ei(J'hi cr m re th n roo pounds have been 
picked up by tinson plan travelin a'!: speeds of I20 nules an hour 
when the contact was made. To c mpe ·· te for the terrific velocity 
of picking up heavy loads at hio-h -peed. powerful hock absorbing 
mechanism is built into the pl ne. ·· 
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American Airlines 

The year 1938 was one of intense activity and progress for . mer­
ican Airlines, Inc. As in 1937, the air line set a reco rd for the num­
ber of revenue passengers carried in a s ingle year by one line when 
it transported 358,295, representing a gain of 19.2 percent over 1937. 

American Airlines operated 6,701 miles of airways ranging from 
Boston to Los Angeles in 1938. Its routes were between Los \ngeles­
Dallas, Albany-Newark-Ft. \ iVorth (the two combining to form 
the air line's Southern Transcontinental Route), Newark-Boston, 
Newark-Chicago, Boston-Cleveland, Cleveland-Nashville, Chicago­
Washington, and Chicago-I~ t. \i\T orth. Over these routes A merican 
operated 21 Douglas DC-3 "Flagships," nine "Flagship" Skysleep­
ers, and 13 DC-2 fourteen-passenger planes. At the beginning of 
1939, the air line had on order ro new Douglas DC-3 "Flagships,'' 
five to be delivered in March, the remaining five in May. The air 
line also purchased three new Stinson training planes which were 
used in route checking and airport : urveys. The new transports 
were bought because of the upward trend of business during the 
year. At the close of 1938, the air line had 1,990 employes, of which 
II6 were captains and I2I first officers. 

During 1938, Ameri can faced an extraordinary traffic situation 
due to the hurricane which ravaged the Eastern seaboard. This storm, 
which struck in September, tied up all forms of transportation 
between New York, Boston, Fiartforcl and Providence except that 
offered by coastwi se shipping and airplanes. The ticket offices of 
the air line in these cities were swamped with requests for space on 
the "Flagships." Particularly was this true of the Boston-New York 
route, over which 78 flights were operated in one clay at the peak of 
the emergency. To meet the demand all available equipment was 
pressed into service. In the ro-clay period immediately following the 
storm, approximately 10,000 passengers were carried by "Flagship" 
between Boston and New York. 

At the invitation of American Airlines, other lines cooperated 
in transporting food, drugs, serum, mail an_d persons during the 
emergency period. Many of the passengers were first riders and offi­
cials of the air line reported many of them have since become regu­
lar patrons. 

Travel on all of American's routes was up in 1938. During the 
winter, passenger traffic on the southern transcontinental route to 
Texas, Arizona and Southern California gained appreciably. The 
company continued improving service on all of its routes, at the same 
time maintaining and emphasizing its policy of conservative opera­
tion. It improved and extended its elaborate teletype-radio com-
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tract No. 8. The company was then operating as the Pacific Seaboard 
Air Lines with passenger service between Los Angeles and San 
Francisco. After receiving a mail contract the air line moved its entire 
equipment and personnel to the Ni ississippi valley, establishing its 
main base of operation and general offices in Memphis, Tenn. On 
June 3, 1934, Chicago and Southern A ir Lines commenced opera­
tion of one trip daily over the 900-mile route between the Great 
Lakes and the Gu lf Coast. O n July r 5, of the same year, passenger 
service was begun on "The Valley Level Route" from Chicago to 
New Orleans by way of intermed iate stops at Peoria, Springfield. 
St. Louis, Memphis, Greenwood and Jackson. The general offices 
and operations headquarters moved from Memphis to St. Louis in 
1935. Shortly thereafter, a second round trip schedule was added 
to its service and S tinson Tri-motored transports were adopted. In 
May of the same year , all metal twin-motored Lockheeds were placed 
in service. "The Valley Level Route" shares offices with TvV A in 
the Palmer House lobby in Chicago . In St. Louis, both companies 
work hand in hand from their consolidated 12th and Locust street 
address. At Memphis, Tenn., Chicago and Southern Air Lines occu­
pies quarters in the Peabody Hotel. At Jackson, Miss., Delta Air 
Lines and "The Valley L evel Route" are associated in the same office. 
In New Orleans the company mainta ins its own traffic office at 216 
Baronne street. 

Continental Air Lines 

The year 1938 witnessed an upturn in traffic and revenue on Con­
tinental Air Lines , Inc. The number of passengers increased 43 per 
cent over 1937, while passenger revenue increased 36 per cent. A 
lowered rate structure played an important part in causing these 
gains, plus increased advertising and sales effort. Continental success­
fully experimented with a rate structure that gave unusual advan­
tages to the round trip passenger. It believes one-way tickets are 
purchased by the customer through emergency or some reason where 
he almost has to use the air lines, and by a person who is not inter­
ested in what the cost will be. The purchaser of a round-trip ticket 
is generally one who lives in Continental 's own territory, knows 
what competing forms of transportation have to offer, and has time 
to compare costs as well as schedules. Therefore, the latter has to 
be sold his transportation. One-way fares are set on a rather high 
level and round-trip fares as nearly as possible to the level of "rail 
plus lower plus meals." 

The "wife free" offer was one of the highlights of the aviation 
year from a human standpoint. Letting a wife ride free if she accom-
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panied her revenue~paying hu band definitely caused women to ride 
the air for the fir t time. larae per entage of those wives stated 
that they now felt much better about their hu bands flying, and they 
could thorouahly under and '·hy the men were au.xious to have 
fam ily penn i _ion for re!!Ular use o f tran po rt air lines. 

Continental Lockheed L plane were put into service July r, 
I 937· in ce then not a ca e of moto · failw·e has occurred, in spite 
of opera tin over the high a eraae altitude route in the v.rorld. 
Ever plane wa e rned to e Lockbe d facwry in Burbank, Calif., 
during June, 19 .., lete d. bl* and rebui lding. This 
wa done purely ontinental was the 
first operator o 
mile per day the year a 
miles per hour. 

Eastern i\.ir L ir e; rPT"""'"--t 
of operations. H-
1938 were e tabu-sru:oe::.rrr 
h om Houston to 
tion from Tamp 
Houston to Bro 
\Vl Old Mexico. 
combined facilities oi E.aE 

Prior to the incepti -
systen1 wa 0 ,8g6 route 
i . operation, Ea t Ur- I..rr:.es' 
This repre ented a gain f 37 

In April, 1938. the a:r · e. orth A merican A via-
cion, I c., was old to Ca. · E. •. Ri ::enbacker and his associates, 
Kuhn Loeb and Co., and ~ci: _ ey and Co. Captain Ricken­
backer, who had serred <TPT,-.~1 man er of the line, was elected 
pre ident an general man ~ ;:he new company. In February, 
1939, be issued thi statemect: 

"Januar v was the ~ J<muary in the air lines' history due, 
primarily, to the operating efEci _ of 93 per cent, and the fact 
that we ;vere offe · ng the , ~:e.:t number of passenger seats in 
our hist ory. We have pu a·ed Dou-v ;; DC-3 twenty-one passen­
ger planes, which are no · in perarion. Thi new equipment added, 
on February I ~ , 19 9, th fifth -ormd-trip ehveen New York and 
Miami, four of which are operat d ·iili D C-3 twenty-one passenger 
planes, an d one with DC-.2 four.:een-pa ~enger planes . The DC-3 
equipment on February 15 ·h as subs "t uted f or the DC-2 planes on 
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the night trip from Chicago to M iam i. making th e DC-2 planes avail­
able for use on th e new route between :-tJ ernphi , Tallahassee and 
Tampa. 

"\iVith this new service, the air traveler has a reatly added facili­
ties for commuting between K e,,. Yo rk. Mexico and the Central 
A mericas. A special exp ress chedule with the latest DC-3 planes 
will be operated, leaving New York in the evening, and arriving at 
Brownsville at approx imately 8 o'clock th e next morning . Direct 
connections there vvith Pan American will land thP. passenger in 
Mexico City by noon. 

"The daylight semi-express schedul e will be maintained between 
New York and San· A ntonio, with D C-3 eq uipment. The trip between 
New York and A tlanta remain. as before, with DC-2 equipment 
leaving New York at 6 p.m. , and arriving at Atlanta at midnight. 
The night run between New York and San A ntonio remains, with 
DC-2 planes leaving Nevvark Airport at I I p.m., and landing at 
San Antonio at I I :30 a.m. This schedule provides four round-trips 
a day between New York and Atlanta; three I"Ound-trips a clay be­
tween Tew York and Houston; two round-trips a clay between New 
York and San Antonio; and one round-trip a clay between New York 
and -Brownsville." 

Florida's \ iV est Coast began receiving direct air mail , air express 
and air passenger service via Eastern A ir Lines for the first time 
during I938. The line became the artery through which air com­
merce flowed out of the Central and South Americas through Old 
Mexico and into r6 southern , middlewestern and Atlantic seaboard 
States. Although much of Eastern A ir Lines' business was seasonal, 
clue to the warm climates during winter months through which the 
line operated, there was a tendency in 1938 and early I939 to level 
this traffic off on a year-round basis. As an example, every spring, 
summer and fall month of I938 showed a greater volume of traffic 
than during the corresponding month of I937· 

At the end of I938, IO years and seven months after Eastern 
Air Lines was launched as Pitcairn Aviation, the line was serving 
42 cities in I6 States, from Io,ooo to I 5,000 passengers were being 
carried per month and approximately 50,000 pounds of air express 
and 225,000 pounds of air mail were carried every month. The 
increase in business by Eastern Air Lines during the first eight 
months of I938 as compared with the corresponding period in I937 
follows: revenue plane miles increased 8. I per cent; revenue passen­
gers carried increased 27.5 per cent; revenue passenger miles in­
creased 23.7 per cent; mail pounds and express pounds carried in­
creased 32.3 per cent and 8.6 per cent, respectively. One of the 
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Inter -Island Airways 

In _ ·ovemb r , 19.., . the In er-I-Iand . ir w- y , Ltd. , began its 
h duled airline e ri ce b tw en th islands of the 

of the 

One of the Douglas They a re powered by 

mile and ha e beeu ir. the air hours. D nring 1938 
two f the smaller type ~iko, ·ere rebuilt to provide a 
max1mum f comfort and ~peee. ~ le entin,;, on t he short runs, 
the th ·ee r6-p3 nrre plnne ·. The li e'· fourth Sikorsky S-43 
amphibian was ordered for d li · ry early in I9J9, which will greatly 
increase the ervice. 

Operation of America's m .t 
a ir mail line differed from t t o: 
all the stop on the com pan_·'· ch 

d ai r lines . Although 
- ·ere on land bases, the great 
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majority of the flying was done over '' ater, 235 miles to the southeast 
via the islands of Lanai, Molokai, l\IIaui and Hawaii , and 135 miles 
to the island of K auai to the northwest . Hawaii 's a ir line travelers 
were favored with daylight operat ions, ideal weather conditi ons , and 
the ever-present panorama of Oahu 's white sandy beaches and rolling 
surf; M olokai 's rugged cliffs; the . ummit of Maui 's Haleakala ris­
ing above the clouds; and Hawai i's H amakua coast with its pattern 
of sugar cane fields f rom the coastline to the tree ferns on the slopes 
of Maunaloa and Maunakea. Because the only means of travel be­
tween the islands in the Hawai ian group was by water or a ir, and 
steamer service to some islands was but twice a week , commercial 
aviation was of primary importance in the T erritory. E mergencv 
and charter trips were frequent. Due to Hawaii 's g reat distance 
from mainland sources of supply, complete repair shops and ade­
quate stores of supply have been maintained at John R odgers airport 
in Honolulu, the home base of th e company. A g reat deal has been 
done by the T erri torial and F ederal Governments to bring the air­
ports of Hawaii up to mainland standards. 

Marquette Airlines 

On May 4, 1938, Marquette A irlines, Inc. fl ew its first regular 
schedule between St. Louis and Detroit via Cincinnati, Dayton and 
Toledo. This service was establi shed with fli ghts scheduled for only 
the last four days of the week, but the rapid increase in business 
added new schedules to operate between Cincinnati and Detroit on 
every day except Sunday. Each of the first six months of operation 
showed a substantial increase over the preceding month. Early in 
1939 it was planned to increase the passenger service to two round 
trips daily between Cincinnati and Dayton, and to make a daily 
operation between Cincinnat i and St. Louis. An advertising and 
sales campaign, an d other methods of securing business were to be 
put into effect. It was demonstrated that Marquette Airlines, Inc. 
had fulfilled the need for service between the cities on its line. Its 
idea was to increase service and to improve air transportation along 
the route. 

Northwest Airlines, Inc. 

Plans of Northwest Airlines for 1939 included the purchase of 
six Douglas DC-3, twenty-one passenger planes, which would aug­
ment the fleet of Lockheed 14's and 10-A's which flew over approxi­
mately 2,500 miles of airway from Chicago, Milwaukee, Twin Cities, 
to Fargo, Winnipeg, Billings, Missoula, Spokane, Portland, Seattle 
and intermediate points. Four round trips were operated daily be-
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proposed route would extend southward from Rochester, J: finn. , on 
the Chicago-Twin Cities run, to Mason City, Des Nioines and Ottum­
wa, Iowa, down to Quincy, Ill., and terminate at St. Louis where it 
would connect with other major air lines. 

Stewardess service was begun in February, 1939, on Northwest 
Airlines' Douglas DC-3 twenty-one passenger planes in service on 
the Chicago-Minneapolis-St. Paul run. 

Northwest began installation of oxygen equ i1ment on it planes 
in F ebruary, 1939, after a test flight in which one of the company 's 
planes climbed to 20, 200 feet with no di scomfort to passengers or 
crew. The oxygen equipment, developed by Dr. vV. R . Lovelace, 
Dr. Walter M. Boothby, and Dr. A. H. B ulbulian of the Mayo 
Foundation, Rochester, Minn., counteracted any effect of natural 
oxygen at high altitudes . The apparatus weighed 40 pounds. It pro­
vided the crews w·ith oxygen in regulated doses when they flew at 
ro,ooo feet or more. Taken through a special mask developed by 
Dr. Lovelace and his associates, oxygen was easily administered to 
those needing or desiring it. The mask may be worn during 
eating, smoking or talking . To a metal pipe, running from the oxygen 
bottle placed in the lavatory compartment of the Northwest air 
liners, was attached a small rubber tube from the mask. Pilots merely 
"plugged in" their mask tubes when desiring the oxygen. U ncler 
pressure of I ,8oo pounds, the oxygen was stepped clown to two 
pounds in pressure by two valves, especially designed and built by 
NWA engineers. This was clone because a human being could not 
take oxygen at the tremendous pressure under which it was bottled 
in the storage tank. 

Controls for the apparatus when once set for the highest altitude 
the plane was expected to reach did not need to be regulated again 
until completion of the flight . Dr. Lovelace pointed out after the test 
flight that the installation of the equipment would not necessarily 
mean that all persons flying at high altitudes would be given oxygen. 
He said: 

·"Oxygen is necessary according to the physical r equirements of 
the individual. Some persons require it at lower altitudes than others; 
still others can stand atmospheric pressure at high altitudes without 
any oxygen. Its installation is for the comfort of the passenger. It is 
easier to stand the high sub-stratosphere flying by using oxygen. 
And when descending, a mixture of oxygen and helium helps to 
equalize air pressure on one's ears. We believe this installation is very 
noteworthy. Northwest Airlines is the first air line to use it." 

The company attracted attention to the new oxygen equipment in. 
March, 1939, .when under the auspices of the Mayo Foundation, 
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127 route miles in 1927 when the orig inal predecessor company of 
PCA began operations. The air line served 20 cities in eight states 
throughout the industrial sections of the East and M id west in 1938. 
The addition of the Detroit to Sault Ste. Tvlarie route and the ·wash­
ington- Norfolk extension was of great sig nificance fo r both served 
popular resort areas. 

Transcontinental and Western Air 

Extension o f T.'vV.A. se rvice, add itions to its Skysleeper and 
Skyclub fleet, continuation of overweather research by Capt. D. \ lll. 
Tomlinson, and preparations for introd uction of four-eng ine alti tude 
conditioned transpo rts featured 1938 fo r T ranscontinental and \iVest­
ern Air, Inc. T.\iV.A. fli es the central and Santa Fe trail transcon­
tinental route, serving New York, Chicago, Kansas City, Los A ngeles 
and San Francisco and intermediate points. 

T.\iV.A .'s traffic increased 8.32 percent in revenue passenger miles 
during 1938 over 1937. Extensions of service included opening a 
new route to P hoenix , A ri z., with intermediate stops at Kingman 
and Prescott. T.'vV. \. gave the only through service from San Fran­
cisco and northern Pacific coast cities to this winter playground area. 
Service to Boulder City, site of Boulder Dam, was also started, giving 
air travell ers stopover privileges in the new Boulder Dam Recrea­
tional Area, where the Government is spending several million dollars 
to create a desert playground along the shores of Lake Mead. T.W.A. 
was the only air line to serve this area directly. 

In the East, new non-stop fli ghts were provided between New 
York and Chicago. Harrisburg, Pa., was given through transcon­
tinental service fo r the first time. The Sky Chief, the T.W.A. crack 
coast to coast flight , was scheduled to St. Louis with only one stop, 
at Pittsburgh, on its eastern lap. Second section of this flight swung 
northward to Chicago to give it the benefits of deluxe transconti­
nental air service. 

The air line's fleet of sixteen 14-passenger Skyliners, nine 21-
passenger Skyclubs and eight luxury Skysleepers was augmented by 
two new Douglas DST Skysleepers, making a total of 40 Douglas 
planes covering the system. Additional rest rooms installed in equip­
ment provided separate washing and toilet facilities for men and 
women. 

The overweather research program, conducted in a specially built 
Northrup Gamma "Flying Laboratory" by Capt. Tomlinson, was 
continued. The data already accumulated on high altitude flying con­
ditions was augmented by observations and records in preparatioi1 
for overweather operations. The Boeing Aircraft company was 
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weather conditions. For his work in the development o f the direc­
tional loop, T.\ iV . \..'s eng ineer,]. . F rankl in , receive I the Nat ional 
A ir Board Safety Award fo r " contri buting mos t to the afe ty of 
aviati on during the year. " 

P lans for 1939 included extensive a irport imp rovements, begin­
ning of g reatly increased sched ules and starti ng of the - ational ."\i r 
Youth P rogram jointly sponsored by T homas Beck of Crowell P ub­
lishing company and T .\iV.A. 

More than $2o,ooo,ooo will be spent befo re completi on of im­
provements on ro ma jor points of T .\iV.A .'s route. I n San F ran­
ci sco, a la rge, Spanish type building was to be ded icated early in 1939 
as the a irport admini stration center. T.\iV .A. was expected to move 
its fac ilities fro m ·ewark to N orth Beach on the eastern terminus of 
the route before I abor Day, I939· Road development to the A lle­
gheny A irport at P ittsburgh was to cost more th an $2 ,ooo,ooo. Chi ­
cago M unicipal a irpo rt , central point fo r T .\iV.A., was to be enla rged 
to a mile sq uare station. O ther planned a irport p rojects were repor ted 
at Kansas City, A lbuquerque, Boulder City, Harri sburg and Camden. 

Schedule expansions in anticipati on of \ i\T ori el Fair travel from 
New-York 's "World of Tomorrow" to the Golden Gate Exposition 
in San F rancisco were planned to give the company its heav iest spring 
flying program in history. T wo million seat miles were to be added 
March I ; and another two milli on May I . 

United Air Lines 

U nited A ir L ines · twelfth year of scheduled transport operations 
was marked by continued techni cal progress, addi tion to its fl ying 
equi pment, expansion of groun d fac ili t ies and an increase in both 
airplane and passenger miles fl own. T he fo llowing tabulation gave a 
direct compari son between volume of busi ness during I938 and 1937: 

Revenue airplane-miles flown ... . 
Revenue passenger-miles 

operated . ............... . 
Mail pound-miles operated . .... . 
Express pound-miles operated .. 
P ercentage of seat occupancy . . .. 
N umber of passengers carried 

per airplane-mile flown ..... 

108,873 .302 
4,833.498,228 
I ,509,360,023 

52.2 

7.02 

I937 
I5 ,I45.339 

97,607,954 
4,588,8o9,58 r 
1,548,815,053 

55·2 

" The year 1939 looks substantially brighter than 1938," W. A. 
Patter son, president of United Air L ines, declared. "Any further 
improvement in industry will be reflected in increased air traffic. 
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years was its new fi eld headquarters building at Chicago rviun icipal 
Airport. In thi s moclernistically desig ned two- tory building \\ as 
housed U nited A ir Lines' operations executives and ope rat ing de­
partment heads, fo ll owing the opening June 20 of what is said to be 
the largest air line offi ce building in the country . T he new buil ding 
was headquarters for 150 of "C nited's pe rsonnel, including operat ions, 
fl ying, communications, engineering, di spatch, and meteorology per­
sonnel, medical, pa senger service, dining service, purchasing and 
accounting departments. Of late t type insulated construction and 
distinguished by a li beral use of window glass tiling, the new build­
ing encompassed 39,750 square fee t of fl oor space. In addit ion to 
offices for operations executives and department heads, the new 
building housed a large staff of engineering personnel and its base­
ment was almost entirely devoted to U nited A ir Lines' central 
kitchen and commissary. 

T hose directing U nited's operations under \1'1. A. Pa tterson, in­
clude R. \11/ . "Shorty" . ch roeder, vice president, who had been placed 
in charge of the company's safety program and was responsible for 
supervision of safety practices and policies and the correlation of 
them with the new safety board of the Civil Aeronautics Authority. 
V ice president in charge of operations was J. A. Herlihy, previous 
director of engineering fo r Un ited. A t one time chief engineer for 
another transcontinental air line and subsequently first pilot, di vision 
superintendent and ass istant general superintendent for the company, 
Herlihy had a complete p il oting, engineering and operations super­
vision background. Harold Crary as vice president in charge of 
traffic continued supervi sion of the company's sales, traffic and 
advertising practices. 

The heavy volume of traffic carried over the company 's New 
York-Chicago-Denver-Pacific Coast, and Vancouver-Seattle-Port­
land-San Francisco-Los Angeles-San Diego airway received several 
sales stimuli during 1938. O riginated early in the winter by United's 
traffic department, the "free wives" campaign proved especially 
effective. Scheduling the experiment between San Francisco and 
Los Angeles, non-competitive points, the company tried the idea of 
carrying wives free with husbands who bought round-trip tickets 
during a limited winter month period when traffic was normally 
light. So successful did this prove that U nited and other lines 
established it subsequently between Chicago and New York and then 
coast-to-coast. Thousands of wives were thus introduced favorably 
to air travel. Perhaps more important than the temporary upward 
effect on traffic was the permanent selling job accomplished. 

The most intensive air travel campaign in the history of the 
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ing barographs to provide a constant record of the maintenance of 
prescribed flight altitudes. nited was the only coast-to-coast air 
line to use the recording barographs. Another operations innovation 
was guaranteed salari es of fli ght officers regardless of fl ying. This 
step was taken to compensate pilots for their judg ment in canceling 
flights during doubtful weather conditi ons. 

During the year U nited completed the evolution of its di spatch to 
passengers to the point where veteran fli crht supervisors with loner 
records as pilots were placed in charge of dispatch of key division 
points over the entire system. In addition , meteorologists employed 
with the Massachusetts Institute of T echnology and the California 
Institute of Technology for several years completed the development 
of United's meteo rological service to augment that of the Federal 
Airways System. U nited's technical resea rch conducted in the com­
munications laboratory under the supervision of director o f commu­
nications, J. R. Cunningham, continued to produce important finds. 
including suppression of static interf erence on aircraft radio recep­
tion with a dev ice install ed on United's entire fleet for the 1938-39 
winter season. 

In collaboration with the 'vV estern Electric company and Bell 
Laboratories, U nited enginee rs worked on the development of an 
absolute altimeter to show actual elevation in fli ght above the ground. 
This device was success fully tested and demonstrated late in 1938 
and was reported to provide for the first time the exact number of 
feet the airplane was above the ground and warn of approaching 
obstacles. The company also maintained a fl y ing laboratory on which 
newly developed or refined devices were tested. 

Recently the air lines made a nati on-wide survey to determine 
the champion male air traveler. l-Ie was A ndre Kostelanetz, the well­
known orchestra leader, who traveled over 100,000 miles in 1937· 
In 1938, United Air Lines reported an unassuming woman who was 
hailed not only as champion female air traveler, but the air passenger 
who, in 1939, will probably match or exceed Kostelanetz's record. 
This champion woman air traveler is Miss Joan 'vYing, vvho had 
standing reservations on United Air Lines 52 weeks of the year for 
a flight each Tuesday afternoon from New York to Chicago via 
Cleveland, and each Friday afternoon from Chicago to New York. 
This amounted to approximately 15o,ooo miles a year commuting in 
Mainliners between New York and Cleveland and Chicago. 

Jack Knight, holder of the 2,400,000 mile flight record, in 1938 
retired from active flying to become director of public education 
for United Air Lines. He said that 20 years of flying was enough 
and he looked forward to a job "flying a desk." Knight estimated 
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answered by United 's passenger service department w ith the de­
velopment of " IVIainliner Baby K it " fo r coast-to-coast and inter-city 
planes on which in fa nts in arms were traveling. Because there had 
been a steady increase in the number o f babies aboard sched uled 
services, United decided to make specia l prov ision so that youthful 
air travelers would have every need satisfied during trips. T he 
special baby kit incluclecl eight cans of assorte I strained vegetables, 
soups and fruits; Zweiback and g raham crackers, warmer to heat 
the baby 's milk, di sposable diapers, special di shes for the baby's 
food and sterili zed con tainers fo r boiled water. 

The question of who traveled the air lines was answered by 
United A ir Lines' study of 6,ooo air line passengers using the com­
pany's New Y a rk-Chicago-Paci fie Coast service. This survey re­
vealed that 73 per cent of th e travelers were between the ages of 30 
and so, with 37 per cent between 30 and 40, and 36 per cent between 
40 and so. O nly I I per cent were between the ages o f 20 and 30, 
indicating the bulk of t ransportation was sold to business ex ecutives. 
Thirteen per cent of a ir travelers were between 50 and 6o. 

In answer to the question, "Do you fl y on business, vacation. or 
emergency ?", approximately 90 per cent of the passengers r eplied 
that primarily business miss ions prom pted their use of the plane, 
although I7 per cent combined vacations with their business trips. 
In sharp contrast to fi ve years ago, when a high percentage of travel 
was clue to emergency missions, only 16 per cent used the airplane 
for emergency travel. That airplane travel was popular, once the 
public became acqua inted with plane service, was evidenced by the 
fact, as revealed by U nited's survey, that only three per cent of the 
travelers do not continue flying . The check also showed that occa­
sional flyer s become, in general, regular air traveler s. 

W estern A ir E xpress showed an all-time record high in passenger 
and mail traffic during 1938. Over its border-to-border system from 
San Diego and Los Angeles, to Salt L ake City and Great Falls, Mont. , 
the company operated ro,ssr ,76r revenue passenger miles during 
1938, as compared with 7, 654, 174 for 1937, an increase of approxi­
mately 38 per cent. M ail poundage totaled 893,920 for an increase 
of 26 per cent over 1937, and revenue plane miles climbed 25 per 
cent during 1938 to a t otal of 2,309,938. 

Currently pending before the Civil Aeronautics Authority is the 
company's petition for increased air mail rates. Increased rates pre­
viously were r ecommended by the Interstate Commerce Commission 
examiners and it is hoped that the new authority will see fit to estab­
lish permanent equitable rates in accordance with Western Air's 
petition. 
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ern Air Express carried 1,102 passengers in a nd o ut of Yellowstone 
to establish a ne>v all-time air tourist record for that a rea. 

In 1938, the company applied for permission to extend its line 
into L ethbridge, A lberta , Canada. \iVhen g ranted, the company will 
be able to provide direct connections with Trans-Canada A ir Line. 
and A laskan service 'ia MacKenzie A ir Service and U nited Air 
Transport. The N ational Parks Route will be further augmented 
with the addition of scenic flight over the J asper and Banff National 
Parks areas o f Canada. 

As a means of exped iting its coast-to-coast service, vVestem A ir 
in 1938 sought permission of the C ivil Ae ronautics A uthority to 
interchange equipment with U nited A ir Lines . A dded passenger 
comfort were to be provided by running through sleeper schedules, 
previously interrupted at the Salt Lake City gateway. O n the Los 
Angeles-Salt Lake City portion of its system, \iVestern A ir operated 
with Douglas DC-3 equipment, including sleeper ships and sky 
lounges. Boeing 247-D equipment was operated over the Salt Lake 
City-Great Falls and Los Angeles-San Diego portions of the route. 

F airchild Aerial Surveys Photo 
THE NEW YORK WORLD'S FAIR 

Aerial view of the exhibit area of the largest fair in history as it neared completion 
early in 1939. 
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CHAPTER I X 

AERIAL SERVICE 

olorful Branch of .\\ iation-Pl?nes in Charter Ser vice-Aerial 
n-cu e ti ll \ ctive- \ ariety of Equipment-How 

Flying a e T ime and Money. 

AL O I\G with ther branche o f a ·ia tion aerial serv1ce of a 
private and emi-pri ·ate char acter made real strides as a 
colorful mean· of pro idino- quick, rea onabl) -priced air 

travel a ailable to anyone at an ' time. 
The o-reat a ir li ners de1 artino- on cloc.J...\v rk c.hedule from scores 

f airports throughout the country pro ided a steady flO\· of aerial 
tran port at regular hour . ometime , how ver, in an emergency 
where life or death was at stake· a p l a ure mio-ht be denied or 
realized; a business deal might hang fire or be closed successfully, 
it wa nece sary to call on the numerous operat rs of aircraft who 
specialized in any kind of an a ir \ O)age an where at any t ime. 

Of the 11,159 flying mach ines r epo rted in the nited tate by 
the Civil \eronautic \uthority for the fi cal )ear 1938, a majority 
of them were beli eved to have been engaged in aerial service ope ra­
ti on , even though ai r liners and portsmen pilots' machines were 
included in the g rand total. 

Marked gains were registered in 19 in the licensing of air-
craft, because in 1937 only 9,152 \\ ere officially certificated or licensed, 
while in 1938 this figure climbed 848 t an even 10,000. This in­
crease was reflected in a corresponding drop in the number of unli­
censed planes . In 1937, there were 1,684 without Federal certificates. 
In 1938, there were only 1,159 indicating a drop of 525 . 

Cali forn ia, just as in 19''7, led the nation in number of flying 
machines with 1,179 to its credit. e\\ York State was second in 
1938 with 961 planes. Pennsyh·ania was next with 752, supplanting 
Ohio for third place which it held during 1937· Illinois, with 688 
machines, rated fourth in 193 , with hio fif th with 629 and T exas 
sixth with 6ro. 

215 
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FLEETWINGS SEABIRD IN FLIGHT 

The Jacobs-powered stainless steel amphibion is designed for private owners. 

With strict Federal licensing of all aircraft in aerial service opera­
tions, the old clays of "flying circuses" barnstorming the country 
still offer adventurous citizens a sky ride for several dollars. But so 
many means of engaging aerial travel at one's own time and con­
venience are available that the present system bears no nearer resem­
blance to its juvenile clays than the stagecoach does to mode rn 
streamlined travel. 

Travel bureaus engage airplanes for special jaunts as easily as 
engaging a lower berth in a train. Costs of special aerial service 
vary with the type of plane and the number of passengers, but it 

BEECHCRAFT Dr7R 

An ambulance plane powered by a 450 h.p. Wright Whirlwind engine. 
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WACO A .t\18 LANCE TN NOR\ AY 

One of th e Wright Whirlwind-powered ·waco arnbula.nce pla nes in regular service 
in • ·orway, equi pped \\·i th pontoons in ummer and kiis in winter. 

may be estimated from z ·- cent a mile fo r one pass nger to 6o cents 
a m ile for seven passengers. 

fo st operators of aerial servic _pecialize in the large field of 
non- cheduled air transportati on. Th i means that the sk; is the 
limi t" m any direction. Men and machine are on duty 24 hours 

THE STINSON FAll'liLY 

The five-place Reliant (left) is powe red by various engine mo-dels by Lycoming, 
Pratt & Whitney and Wright Aeronau ticaL The three-pia e 105 is powered by 

a 75 h.p. Continental or Lycoming engine. 
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LYCOMING-POWERED AERONCA 
J ames V. Piersol and one of the demonstra tor planes operated by the Lycomin(T 

sales d epartment. 

~f the day. Both personnel and equipment , ca refully in pectecl and 
licensed, are as ready as the old firehorse for a ny call , ancl with more 
speed. 

Land and seaplanes, amphibi ans a nd thuse eq uipped with ski s 
demonstrated throughout 1938 that aeri al service was a major act iv­
ity. This phase of aviation, boasting such human qualities as th e 

THE ABRAMS CONTOUR FINDER 

This instrument was developed for studying and measuring the relief in aerial 
photographs. It weighs only r 2 ounces. . 



:\ERL L ERV ICE 219 

a' in of life, . till po e e th romantici m of the older da) \vith­
out an · los of machine-age preci ion . 

Durino- the summer of 19 . an anxiou- mother telephoned an 
aer ial ervice compan ' on Lonu I land to re art her on adrift some­
where on the · und . A'n amphibian took off immediate!;, soon 
located th I y and hi di abl d craft, landed be ide him transferred 
him _afely to the plane and tow d the boat to hore. 

imila r call fo r h lp ur cr ntly needed came winging eastward 

STil'-iSO •. RELL'\NT INSTRUMENT PANEL 

The new arrangement showing dual controls, extent of visibility and general 
motor car practice in tbe pilot's facilities. 

from Sheridan, 'Wyo. , to Brook!; n, N . Y. A young doctor and 
his wife had been critically injured in an automobile accident. They 
could not be moved by ordinary means and the medical facilities 
of a small VI/estern city naturally could not compare with those of 
N ew York City. A Brooklyn surgeon answered the call for assist­
ance by chartering a plane. A rriving at Sheridan in late afternoon, 
he found he could return immediately with ,his patients, and gain 
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FAIRCHILD 24 IN FLIGHT 

The engine is a Warner. 

the advantage of smoother night air. Ten hours and 40 minutes 
from Sheridan found them all in New York. Mercy and medical 
skill had once more ridden the wings of an airplane. 

It rained live fish on Lake 'N ashington and Otter Lake, near 
Seattle, \Nash ., one clay in 1938 when thousands of fish were clumped 
overboard from an airplane at I ,500 feet to discover whether propa­
gation of mountain lakes by air was feasible. Baby fish were placed 
in cans attached to parachutes. \tVhen the cans struck the water, 
they overturned and the fish swam free. If this novel plan had not 
been used, Otter Lake, in the Cascade mountains, could not have 

MENASCO-POWERED REARWIN 

It is known as the Speedster. 
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b en tocke I, becau e the { ry could no have been taken over a pack 
trai l f or a day. 

J u t as cout plane in \\· ar help artillery and tank on the ground 
to fin d the be t way to thei r objecti e , o plane- fl incr high o er 
th w od in 1938 helped timber cu ter- to fi nd the a ie t, and 
th ref re mo t economical way to get th ir Joers thr ugh to st ream. 
where they could be floated to market . F i fteen surveyor cut off 
from civi lizati n f or more than a month in the _nowbound fastnec:ses 
f North ern Q uebec were rescued ' '"hen a plane di co ·ered their 

pligh t, dropped food to keep them a.live after a diet of 14 rabbits 
over 36 clays, and later helped in bringing th m back to their base of 
opera ti on . _'\ erial se rvice played herloc.k H olme in klahoma 
when two band its, who kidnapped a bank ca hier and hi wife a fter 

THE SPARTAr EXEC T IVE 7'¥ 

A five -place a.ll-metal private owner plane w ith a 4 "o h.p. Pratt & Whitney Wasp 
Junior engine. 

r obbing the bank, were hunted do\\ n by mean f planes eeking 
the automobile in vvhich the escape was managed. 

American business, keyed to a. high tempo, probably uses aerial 
service to a greater degree than any other one group. A 1:) pical case 
was that of a N ew Y ork business man who had to be in two places 
almost at once. Since these were Montreal and New York, the 
chances of success did not look too bright unt il aerial ervice was 
caiied into action. A fast plane landed the ~-..;:ec:utiv in 1VIontreal 
in time for a morning conference and fl ew him back to ~ ew York 
for an afternoon meeting. Yes the deal was put through, thanks to 
the speed and versatility of the airplane. 

Advertising by means of sky-writing with smoke, tr ailing ban-
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ners, blinking electri c lights under the wino·s, ae ri a l cava lcades 
touring a S tate or the Nati on, or other activiti es in the a ir a re being 
employed more and more. Crop dusting helps the farm er as ae ri al 
photography helps in more urban a reas to lay out new developments, 
make highway traffic surveys and a iel industri al compani es in enl arg ­
ing present facilities. 

In October , 1938, the Civil Aeronautics A uthority exempted non­
scheduled operators of a ircraft from the requirements for securin o­
Certificates of P ubli c 'onveni ence and Necessity and f rom the re­
quirements of certa in other provisions o f Title IV of the Civi l 
Ae ronautics A ct of 1938, "except inso fa r as any specifi c r egul at ion 
or order of the \ uthority may otherwi se prescribe." 

The ex emption, which is in effect for an indefinite pe ri od, was 
made in order to enable th e Authority to study the characte r of th e 
various classes of non-scheduled operati ons under the general head ing 
of aerial service. 

A STINSON IN MANITOBA 

Tom Young's Reliant which he uses to reach new lakes and trapping grounds 
around Moose Lake in Northern Manitoba. 
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PRIVATE FLYING 

ain in the se of P lane for -B u ine s and port-More Person 
Take to the ir-Increa e in Pilot Licen es-Private Flying 

ecti on Estab li heel by the .A.\.- bjectives-Adven-
tu r -John l\1. J one Ma.kes Record m eronca 

- Other F li ht . 

P RIV \ T E FL YI~ duri nrr I 9 had be ome o important a 
link in the chain of a ronautical activitie 111 the United 
States that the creation o f a ri,·a e F l ·in,,,; -nit \\ ithin the 
ivil Aeronautics Authori ty wa ann un eel in late summer; 

the N a t iona! Youth Admin i rati 1 berran t encourage seaplane 
fl ying by creation of better landing fa ilitie · a wile ' ariety of air­
craft wa available for flying a a 1 ort and f r personal and com­
pany business; and the num ber o f li ense l pi l ts showed a strong 
ga in in one year 's time. 

The importance of privat fl ·ing elut-ing 19 '8 is hown in a report 
Ly the Civil Aeronautics Au thority which, on August 3I, I938, 
tated : " 1 o ,ooo airplanes operated by A merica's private fli ers last 

year fl ew 103,000 miles and carri ed r,soo,ooo passengers as com­
pared to 1,102,707 passengers carried by 300 airplanes in the coun­
try·s scheduled air carrier service during 66,ooo,ooo miles of flying." 

O n J anuary I , I939, there were 22,983 licensed pilots in the 
U nited States, as compared with I7,68I as of the first of 1938. 
Even glider pilots increased by I I from I6I to I72. Of the airplane 
pilots, I, I 59 were of air line transport grade, a special rating ; 6,834 
were commercial licenses; r,oos were limited commercial; I0,676 
were private; 3,005 were solo and 304 amateur. 

Women continued to play an important part in the number of 
active airplane pilots with 675 licenses of the 22,983 belonging to 
women. O f this number, 73 had a commercial rating. 

California again led the nation in number of licensed pilots, with 
4,207 to its credit. New York, as in I937, was in second place with 
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PORTERFIELD LIGHT PLANE 

It is equipped with a 70 h.p. LeBlond engine. 

2,091; Illinois third with 1,353 ; Penn sylvania fo urth with 1,335; 
Ohio fifth with 1,128 and Texas sixth .with r,oo2. 

With such a steady upswing in number of licenses issued to pri­
vate flyers ; increased equi pment l'angi ng in price f rom $1 ,200 to 
more than $roo,ooo, and cover!ng all types of aircraft ; gains in 
miles flown and passengers carri ed , E dward J. Noble, chairman of 
the Civil A eronautics A uthority, declared that , ' 'The whole questi on 
of private flying needs immediate and special attention. The owner­
pilot , the owner of a plane which he operates fo r his own business 
or pleasure, the student pilot and the charter operator, each has 

THE TAYLORCRAFT LIGHT PLANE 

Dewey Eldred and his Taylorcraft seaplane powered by a 55 h.p. Lycoming 
engine in which he established a non-stop record of 858 miles from New York 

to Daytona, Fla. 
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THE E1;B BY BEECH 

It i.s equ ipped with a ~ 5 b.p . J aco b engine. 

p roblems quite dis imilar from tho- f the OJ erator - of la rge fleets 
in schedul ed a ir line sen ice." 

Grove \ Veb ter. of Hacken ack, N . J. . was ncu11ed in December . 
193 , to be chi ef o f the new F deral Pri\ ate F lying Secti on of the 
A uthorit) . H is role was that of co rdjnator and educator rather 
than that of poli ceman. ne of hi imp rtant ta ks was the simpli­
ficat ion o f the A uthority ' n.J! s affe tina p rivate fl ier and reduc­
t ion of fl ying rest r icti ns to a mini mltm con iste.nt ,., ith safety. 

I n defi ning the SCOJ e of the ne \Y Privat F lying ·nit' acti vity, 
the A uthori ty in r938 et up the fol lowino- objectiYes : 

' · I. Segregation of r ecord : Thi . it i e.--.;:p ctecl, can read ily 

WACO CHARTE R IN I CELAND 

One of the J acobs-powe red Wacos used in charter service in Iceland. 
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N EW PIPER SPORT C 13 

It is powered by a choice of five engines-Cont inenta l 40 h. p. or so h.p. , F ranklin 
so h.p ., Lycom ing so h .p., or th e so h. p. Lenapc . 

be accomplished by a mere change of methods of keepi ng fi g ure: so 
that, for instance, accidents caused by student p il ots will not be con­
fused with the record of cha rter operators and others. 

"2 . Interpretation of ex isting regul ations : T hi s is regarded as 
a task largely o f simpli ficat ion of the regulations as th ey apply to 
private fl ying. It will be the proposal of thi s unit to reduce them 

FAIR CHILD 24 AS SEAPLANE 

D etail of the machine equipped with Edo floats. 
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to language mo re ea ily under od b the pri\-a e Ay r on the one 
hand, and to ed ucate th pri,-a·e ye r to the n ce- it· f · reg u1ati n . 

T o devel p a mmlm lml o f urther r errulation through co­
pe ra t io n \\·ith pri vat Ayer · bod ie- and reO' ional committees. 

" 4 . D velop ment f the l t il i y and pl a"-u r va lu of private fl y­
ing and it val ue t the r incl u · tri : Th i wiiJ in lud tudies of 
accurate t ·· da ta . use of airplane in ddri bu tion and e11inrr value 
to . uch ind ust ri e · a . il. ne \Y paper , m inirw. the ff ct of pr i' ate 
fl; ing n spo r t · lcvelopmcnt u h a fi ·hirw and hun · irJO' it 1 o ible 
effect n the clece nt rali z;:tt ion { bu-inc · . 

.. ~ The increa · f afety throu ·h I et t r and more unifo rm 
t ra in ing : I t is ex pected that a t th ea rl ie t pp rtunity the unit "ill 
p r du ce a tucly of present mi litary and ciY ilian tr a inin O' m ethod 
and sugge tion. fo r ta nd ing curricula and Ya r:l a tions f r inclividual 
need . . \\ .ith such a . ta ncla rd cur ricula it i hOJ eel that the requi ite 
nu m ber of t ra in ing hour may b r educe I f r certa in classe o f pri­
vat Aye rs . 

NE\V STINSON ro5 

Showing the seating arrangement for three persons in this priva te-owner pl ane, 
with 75 h.p . Continental or Lycomin a en!!ine. This modera te-priced plane is the 
p rodu ct of the Stinson Aircra ft D ivisio n of Avia tion M anu fa cturi ng Corp oration . 
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A LYCOMING-PO\:I.ERED TRIO 

They arc th e Acronca , Piper Cub and T av lorcraft- all powered by Lycoming 
55 !1-p. engines. 

"6. S tudy o f the value of private fl y ing to the milita ry services 
and the nati onal defense : This will involve conferences with A rmy 
and Navy training authorities and possible study of foreign policies. 

"7. Study of poss ibl e revision of approved type certificates for 
private flying ships and their maintenance requirements : This is ex­
pected to meet the complaints of numerous manufacturers that appli­
cation of transport requ irements to private planes undul y increases 
their cost. 

"8 . An effort to bring about uniformity between State and 
Federal regulati ons on private flying." 

These activities, it is considered by the A uthority. are in line 
with the general policy of the Act for the encouragement and pro­
motion of civil aeronautics as they are applied to the private fl yer. 
It is emphasized that the success of such a program as has been 

BELLANCA CARRIES A WING 

The Mackenzie Air Service in Canada loads a Stinson Reliant wing on a Bellanca 
Aircruiser at Yellowknife for delivery to Cito Lake. 
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outl ined will be OLJ<Tht thr ugh the h lle t mea~ ure of cooperation 
with all o- roup involved in pri ate fl~ino-, otl1cr branches of the indus­
try , the mi lita ry serv ice and the Authorit; i el f . 

The trend late in 193 toward private flyi no- . de ned a gliding, 
. a rin o-, inter-co llegiate plea ur , cour-e of bu ine por t ea-
plane, in truction , cha rter and fl ... -:ed ba e. ~ale and repair act i-... itie 
v red li a htl toward the ign ifi ance of uc.h a lara-e roup in time 
of war. \\ ith E ur pe con tant ly -ee·hina- \Vi h pol.iti al unre t mili­
ta ry and na\ a! authori t ies indicated that th am1y f pri ,-ate fiver ­
c. ul cl pr ve of immea urable a i tance in a time f na ·anal c.r i i . 

The eaplane F lying As oc.i ation petiti n d the 'iYil .-\ eronauti c-
A u thority late in 1938 to inAu nee the F edera l nt m con-

FOR LIGHT PL\N E OW iERS 

T he new Stinson 105, a three-place high \ving monoplan e with slots, flaps and 
hydraulic brakes. It is powered by a 75 h.p . Continental or Lycoming engine . 

st ructing, improving, cleveloving and maintaining a national system 
of small seaplane bases . Investigation disclo eel that there were many 
small communities in the U nited States which did not boast airports, 
but vvhich were conveniently located on small river or lakes, from 
which take-offs in seaplanes were entirely feasible. An example was 
found in a seaplane base already operated at Charleston, \ est V ir­
gmia. \ iV hile the terrain is mountainous. rso students had been 
soloed on the Kanawha River. 

1\ilakers of seaplanes enthusiastically responded to the petition of 
the Seaplane Flying Association indicating that the industry as 
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REARvVI N SPORTSTER 

It is powered by a jo or 90 h.p. L eBlond or a 90 h .p. Warner cnr•in c. 

well as the private fl ye rs themselves we re in hearty acco rd to prov ide 
better fac ilities fo r seaplane operation. 

J\!Ia rine aviation is steadi ly becoming increas ingly impo rtant 
because its convenience and pleasure att ract many pe rsons who 
otherwise would not fly . Commuting to business has become a regu­
lar business among more than 25 seaplane ow ners in the vicinity of 
New York City since the es tabli shmen t of a so -call ed "skypo rt ' " ter­
minal for seaplanes in the East R iver at the foot of \Na il S treet. 

A combinati on land and sea adventure in p ri vate flying wa pro­
vided during 1938 when Howard H ughes, sportsman pilot, and four 
companions circled the globe in worl cl-reco rcl tim e, only to be .- hovecl 
off the front pages by the amazing feat o f Douglas Corrigan, who 
flew from New York to D ublin , Ireland, in an ancient "crate"' afte r 

THE WHITE "GULL" 

A private owner amphibian powered by a Ranger engine. 
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THE PE:'-J ER L:\R E~ 

One of l hc new models of 193 . it i powered by a 1·o h.p. Menasco o"'inc. 

fir st com pleting a casual journey acr the l"nited tate fr m Lo 
. ngele . 

P ut whil e the e fea t caug-h p pula r fan y . and many persons 
r eo-arded all aviation either a an aUi d aclvenh1re r felt it was ym­
boli zed by g iant multi-motor cl ai r liner carr)·in o- la r o- , I eciali zecl 
crew and many pa:. sencrers, J hn 11. J nes B w n n-stop from L os 
\no·eles to Ne w York in a lane of 10\Y r hor epower rating and 

cheaper operati ng cost per mile than popular-p riced au t m obiles. 
That the youth fu l Californian flew the - ,- - miles from the\ es t 

to East coast non- top in hi small Aer nca ,,·ith i ' -o horsepower 

BELLANCA SE.NTOR SKYROCKET 

It is used as an aerial photograhic plane, and is powered by a Pratt & Whitney 
· Wasp engine . . 
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FLEI:.T\VI!\GS SEABIRD 

A stainless stee l a mphibi a n powe red by a J acobs engine . 

Continental eng ine in 30 hours and 37 minutes was regarded as a re­
markable feat by press, public and the aeronautical industry , but the 
amazing fact that the entire cost o f the trip was fig ured by J ones to 
be $24-75 was st ill more interes ting to th e average men and women 
who would like to try their wings. 

The American press, such as the New York Times, provided such 
pointed comment as the following after J ones arrived: 

" It was not many years ago that aviation's problem was to build 
planes that would span the continent non-stop. \ iVhen such planes 
were produced, they were much too costly for general u ·e and thus 
another problem was created. T oclay, sa fe, dependable planes that 
cost little more than automobiles and have an even lower operating 

AERONCA PLANE AERONCA-POWERED 

This version of the Aeronca Chief is equipped with a so h.p. Aeronca engine. 
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co t a re I ein o- mad in thi country . • 1d \Yhat i infinitely more 
important, they are b in a- own b\· non-p ·ofe i nal flye rs." 

In the field o f cience. another private flyer earned rich laurels 
durin o- I when Richard Archbold and fiye com anion in a Con-

iidated Ayino- boat, t ok ff from ." a1 Dieg n a Aicrht across the 
·1 acific cean t H ollandia. 1\ ew ruinea o c lie t pecimen for the 
. m rican .:\lu um of ~a ural Hi to ·y. F r m H nolulu their first 
. top. th I-J--ton Ayincr h at fi e\\. _ to \Yake Lland . - ,300 miles 
f r m Hawaii. with out a,· hell at ~1lid,,ay 

THE PIPER C -B CO PE 

This moDel is powered by a 6o h.p. Franklin engine. 

Island, which Pan-A merican A in\ a\ s makes as an intermediate stop. 
A rriving at Hollanclia, one of Archbold ' .more outstanding feats as 
a private flyer was the landing and take-off from Lake Habbema, at 
approximately I I ,ooo feet altitude. 

Among those 675 licenses held by women as of January I, I939, 
none has been so closely associated with meritorious feats accom­
plished as a private pilot than that p roudly held by Jacqueline 
Cochran. It was only six ) ears ago that she staT ted to learn to fly 
during a six-weeks vacation from the beauty salon of a New York 
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departm ent store. T hi s was climaxed during the summer of 1938 
when she won the a nnual Bend ix Transcont inenta l Trophy J~ace from 
a field of nin e of A meri ca 's crack speed pilots. 

l\!Jo re and more women of most classes o f soc iety a re turning to 
aviation as a means of pl easure, spo rt, business or just the nece ·:, it) 
o f getting somewhere quickly and pl easantl y . 

Learning to fl y and acq uirin <Y a license sufficientl y broad to fl y solo 
and later carry friend. as a favor or a nyone for hire has been made 
as easy as possibl e by the Civil Ae ronautics A uth ority with clue rega r I 
for safety and the future effi ciency of the pilo t. 'fhe creation of the 
new 1 rivate F ly ing nit is expected to accom pli ·h much towa rd 
further simplification o f regulat ions and thereby speed up participa­
ti on in aeronautics of more average type men and women. 

The ninth annual national soa ring contest was held at E lmira, 
N .Y. , during June and Jul y, 1938, with 20 g liders in th e contest and 
59 pilots. There >vere 270 take-offs during the contest, with 1 7 day s . 
ro hours and 32 minutes o f soa ring, in all 5,841 miles of motorle · 
fli ght. 

CABIN OF WACO NAND C 

Interiors rivalling the best motor cars feature these Jacobs-powered models from 
the plant of the Waco Aircraft Company at Troy, 0. 
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AIRWAYS AND AIRPORTS 

Federa hespon ibility 
_ irpo rt - . _- .ooo.ooo 

AVIATI N generally i r !!arded a the tat f being aloft 
fl y ing swiftly from ne p int t another. But tho e very 
take-oft and landing 1 oint fo rm an all-imp rtant link in the 

chain of aeronautical activitie \\·hich \Yel a Ja r ·e 1nti n together 
by the ver atility and speed of it aircraft. plane in the a ir there­
fore , must have had a good place from \Yhich to tak off: and must 
have an equall y fitting place to land it aro· afely. The necessity 
fo r effici ently planned and operat d airway and airpor t i apJ arent 
in ci\ il aeronautics, and is of e en g reater importance in national 
defense. 

T he Civil Aeronautics A uthority in i\Iarch 1939, submitted to 
Congress a r eport recommending that the F ederal Go\ ernment 
assume responsibilit) for the adequate de' elopment of a national 
system of airports. The official summary stated: 

"Three scales of development were proposed. The fir st involves 
the expenditure of $r28,ooo,ooo to bring to 'a properly high standard 
of quality ' the airports now de ignated as air mail stops. The report 
pointed out that though 236 points were de ignated as air mail stops 
only 179 were actually rece i\ ing service on January r , many of them 
being deprived of service because of the shortcomings of their air­
ports. 

" To extend adequate airport development to some 86o airports, 
in which would be included not only p rovision for f uture develop-
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ment of the air transport system but a limited prov ision for private 
flying and pilot training, would cost, according to the es timates, 
about $23o,ooo,ooo. 

"A completely ad equate airport development program for about 
3,500 airports , as compared to 2, I 7 4 ex isting a irports and inter­
mediate fields, [exclusive of Government and mi scell aneous ft elds ] 
vvould cost, according to the estimates, some $43s,ooo,ooo. The 
survey found that uch a sys tem of a irports would place an airport 
within thirty minutes ' d ri ve of every reasonably compact popula­
tion g roup of as many as s ,ooo persons, and would furni sh adequate 
faciliti es, also, to rural a reas. 

" F or immediate expenditure the recommend ations advi se Con­
gress that $r2s,ooo,ooo could be efficiently used during the next 
year, according to a care fully combined study and schedule." 

Following a di scussion of airport investment and operating 
expenses , the report continued: 

"Any purely accounting basis is a fantastic one from which to 
measure the value of av iat ion to the people of the U nited S tates and 
the propriety o f the expenditure that their nati onal and loca l 
governments have made on its development. The benefit s that a 
nation derives from a new form of communication cannot be meas­
ured in dolla rs. The intangible benefi ts are more important than the 
tangible ones. 

"'N e have indicated possible ways of striking a dollar balance 
because the challenge to do so is often made; and we have suggested 
that the outcome of such a balance at present, i f it were carried to 
an extreme of refinement in analysis, would not be unfavorable to 
aviation. But whether a monetary balance proves favorable or not, 
in this comparatively early state of aviation 's development, the bal­
ance would be conclusively weighted in aviation's favor by its im­
portance to the national defense, by the need o f so large a country 
for the very best and fastest of transportation across the nation's en­
tire expanse, and by the eager seizure of American people upon a 
new art that had its practical beginning in America, and upon the 
improvement of which American ingenuity and skill have striven 
and wrought for more than 30 years." 

The direct recommendations to Congress upon that basis call for 
recognition that "development and maintenance of an adequate sys­
tem of airports and seaplane bases should be recognized in principle 
as a matter of national concern" and that under certain circumstances 
such a system is a proper object of Federal expenditure. 

The Authority asked no direct commitment at that time to any· 
of the three scales of development outlined. "As long as Federal 
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mane ; 1 be ina granted to local uni - for public w rk- or work relief, 
the rec mmendati on urge tha a re-fere 1 ial proportion of uch sums 
b all ocated to a ir port pu rpo ' renderi na an important service 
to the local it ie concerned . and a he am im b ina of part icular 
imp rtance to the nati n' commer e and defen e. 

' \ \ .hen uch publ ic-work and \VOrk-relief x penditure ma · be 
termi nated . the rec mmendat i n urae th · c nt inuance of airport 
levelopm nt th r LWh annual appropr iation , limi ted however to 

pr jects f except ional national int re- t. 
" I t i rec mmencled that in th ca e of r e1i f _,,·ork pr jects on 

a irpo r t , the tota l cont ri bution f the F deral · overnment Eor mate­
r ial and equi pm nt a1 d non- re lief u ervJ SI n h ul cl be ubject 
to increa e by the p rovi s ion o f a pecial appropriati n t enable the 
Feclen l ·;o ,·ernment to bea r l art or al l of the ex pence now havi ng 

F ai rchild Aerial Surveys photo 
NEW YORK'S NEW AIRPORT 

D esigned to accommodate both overland a nd t ransocean air traffic for the 
m etropolis, this d evelopment a t No rth Beach was to be completed in 1939 . 
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ment of the air transport system but a limited provision for private 
flying and pilot training, would cost, according to the estimates, 
about $23o,ooo,ooo. 

"A completely adequate airport development program for about 
3,500 airports, as compared to 2,174 existing airports and inter­
mediate fields, [exclusive of Government and miscellaneous fi elds] 
would cost, according to the estimates, some $43s,ooo,ooo. The 
survey found that such a system of airports would place an airport 
within thirty minutes' drive of every reasonably compact popula­
tion group of as many as 5,000 persons, and would furnish adequate 
facilities, also, to rural areas. 

"For immediate expenditure the recommendations advise Con­
gress that $12s ,ooo,ooo could be efficiently used during the next 
year, according to a carefully combined study and schedule." 

Following a discussion of airport investment and operating 
expenses, the report continued: 

"Any purely accounting basis. is a fantastic one from which to 
measure the value of aviation to the people of the United S tates and 
the propriety of the expenditure that their national and local 
governments have made on its development. The benefits that a 
nation derives from a new form of communication cannot be meas­
ured in dollars. The intangible benefits are more important than the 
tangible . ones. 

"'vVe have indicated possible ways of striking a dollar balance 
because the challenge to do so is often made; and we have suggested 
that the outcome of such a balance at present, if it were carried to 
an extreme of refinement in analysis, would not be unfavorable to 
aviation. But whether a monetary balance proves favorable or not, 
in this comparatively early state of aviation's development, the bal­
ance would be conclusively weighted in aviation's favor by its im­
portance to the national defense, by the need of so large a country 
for the very best and fastest of transportation across the nation's en­
tire expanse, and by the eager seizure of American people upon a 
new art that had its practical beginning in America, and upon the 
improvement of which American ingenuity and skill have striven 
and wrought for more than 30 years." 

The direct recommendations to Congress upon that basis call for 
recognition that "development and maintenance of an adequate sys­
tem of airports and seaplane bases should be recognized in principle 
as a matter of national concern" and that under certain circumstances 
such a system is a proper object of Federal expenditure. 

The Authority asked no direct commitment at that time to any 
of the three scales of development outlined. "As long as Federal 
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money is being granted to local uni ts for public work or work relief, 
the r ecommendations urge that a p referential proportion of such sums 
be all ocated to airport purpo e a 'rendering an important service 
to the loca liti e. c ncerned, and at the ame time beincr of particular 
importance to the nat ion s commerce and defen e.' 

" \, ·hen uch public-work_ and w rk-relief expenditures may be 
te rminated , the recommendati on urge the c ntinuance of airport 
development through annual appropriations, limited however to 
proj ects o f exceptional nati onal intere t. 

"It is recommended that in the ca e of relief -work pr jects on 
airport , th e tota l contribution of the Federal Go ·ernment fo r mate­
rials and eq ui1ment and non-relief upervuon hould be subject 
to increase by the prov i ~ i on of a pecial appropriation to enable the 
Federal Gove rnment to bea r part or all of the expen!:e now having 

Fairchild Aerial Surveys photo 
NEW YORK'S NEW AIRPORT 

Designed to accommodate both overland and transocean air traffic for the 
metropolis, this development at North Beach was to be completed in 1939. 



A JH. CRA l.~T YEA R B OK 

to be borne by local sponsors. The proporti on so to be assumed by 
the Federal Gove rnment would vary with the nat ional importance 
of the project. It is recommended that the supplementary appropria­
tion so made should al so be available for contract work on projects 
of particular nati onal importance and urgency which would not fit 
into any existing work-reli ef program and would have to be sepa­
rately handled by contract. 

"A new feature is a recommendation that wherever possible the 
local sponsorship be assumed by a tate. In deciding upon the pro­
priety of l~ede ra l contributions to particul ar proj ects , considerati on 
is recommended of such facto rs as the support by the S tates of co­
ordinated programs of a irport development , their policies in protect­
ing the approaches to airports, their practices in the employment of 

BEECHCRAFTS FOR CANADA 

One of the 18D twin-engine planes built for Prairie Airways. It is powered by 
two 330 h.p. Jacobs engines. 

aircraft fuel taxes, and their measures to insure prop c: r maintenance 
of airports and reasonable charges for service. 

"Prior consideration should be given, it is recommended, to air­
ports rendering special service to safe and effici ent ai r transporta­
tion along the major routes of the nation and to the national defense. 

"Airport buildings, it is recommended, should be eligible fo r 
special Federal aiel, beyond that which would be available under 
normal work-relief practice, only so far as they are essential to th e 
safe and efficient use of an otherwise qualified landing area or to 
the efficient conduct of Federal activities at the airport. Buildings 
serving only the convenience of commercial users of the airport are 
not recommended as eligible. 

"The recommendations are likewise against direct Federal con­
tribution to the cost of maintaining airports except that the Admin­
istrator in the Civil Aeronautics A uthority may spend available 
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fun ds fo r the OJ eration of airport liuhting quipmen and naviga­
tion aids as a par t of the Federal airway y em. 

"The report upon which the recommendation- are based run 
to 8o.ooo word , and the preparator · surv y repr -eot 22 man­
yea rs of work on the part of the .-hd10rity" . irport ect ion, a 
pecial survey fo rce and con iderable help I ·om \VP. per on nel. 

Detailed ta ti ·t ic of the phy ical and a r nauti al characteri tics 
and the financial and economjc - tatu f airp rt were a embled b) 
crews t ravelinu systematicall) aero s th c untr -. They Yi ited al­
most go percent of a ll the lanclinu a reas in the continental 'nited 

BOEING'S SHIPYARD FOR AIR CLIPPERS 

Three of th e P an American Airways flee t of Cli pper t ranspo rts for ocea n passenger 
service outside the plant of the manufacturer , the Boeing Aircraft Company, 

Sea ttle, 'vVash . 

States, from the most importan t to the most obscure. Complete 
aerial photographs of So percent of all airports have been assembled. 
Detailed surveys of 633 airports, approximately a third of those 
now in existence, were completed. 

"This survey, for the purpose of ana.lysis and recommendation, 
for the first time separates airports into four classes . The first with 
runway lengths of 1,500 feet; second 2.500: third 3 -500 and fourth 
4,500, and makes other stipulations regar ding number of runways 
and equipment. The survey points out that there is not a single 
fourth class airport at present operating in the nitecl States, that 
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there are only 36 in the third class, and 178 in the second. Seven­
eighths of all exi sting airports are either in the lowest class or not 
able to meet even those modest specifications. 

"This classification is related to newly completed photographic 
measurements of the take-off and landing characteri stics of air­
planes, both in the transport class and in private fl ying. It is based 
on the relation of these studies to rig id requirements for safe opera­
tion." 

The hi story of the A merican airport system has been one of 
somewhat irregular growth, according to th e Civil Aeronautics 
Authority. The total expenditure on airports to the present time 
has been just over $325,ooo,ooo. The expenditure prior to 1933 

THE SAN FRANCISCO FAIR 

Aerial view of Treasure I sland in San Francisco Bay, site of the Golden Gate 
International Exposition of 1939. At right is the Pan American Airways terminal. 

was about equally divided between municipal and private or com­
mercial airports, with State and Federal contributions playing an 
almost negligible part. Since 1933, work-relief programs under the 
Federal Government have been responsible for most of the airport 
development. About $qo,ooo,ooo of Federal funds have been spent 
on airports in the last six years, as contrasted with just over $40,­
ooo,ooo from all other sources combined. Private expenditure has 
substantially stopped, amounting to only four percent of the total 
for the period. 

The result of investment from all sources was an increase in the 
total number of municipal and commercial airports from 823 at the 
end of 1927 to 1,185 at the end of 1929 and 1,589 at the end of 
1932; and a further increase during the period of the Federal work-
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relief program, to 1,833 at the end of I9" . The add .tion of State­
ow ned airpo rts and those operated by civil agencies of the Federal 
Go\ ern.ment brought the total on Januar) I, 1939, to 1,907 civil air­
ports in the continental -njted tate . There ·were also 267 inter­
mediate fi elds along airway and 6 • J'D1) and N aY · air stations. 

T he survey work b) the Authorit) sho \Yed roughly an equal divi­
sion of the ex.i ting civil a irport beh,·een municipal an l private 
O \\ nershi p, bu t with a con iderable number t privately-owned fields 
being municipally operated under me ort of agreement. About 
6o percent of all the ex isting civi l ai rport·· are under mun icipal opera­
tion. 

study of the fac ilities and equ tpment howed only I , II3 civil 

THE BOEING STRATOLINER 

The world 's first commercial transport buil t with a supercha rged cabin , th e 
Stratoliner is designed to carry 33 passengers more than four miles a minute in 
the substratosphere, at altitudes up to zo,ooo feet. It has a wing span of 107 feet , 
a length of 74 feet , and is powered by four I,Joo h.p. ·wright Cyclone engines. 

airports possesing hangars, only 882 with facilities for replenish­
ing aircraft fuel supplies, approximate! · 230 with reasonably ade­
quate lighting provision , and only 23 I with hard-surfaced runways. 
The shortcomings in the last particular are especially marked. 

Just over one-quarter of the total investment so far made in air­
ports represents the value of the land that they occupy. Just over 
30 percent of the total has been devoted to clearing, grading, and 
drainage of landing areas; I 5 percent to the surfacing of runways; 
two percent to lighting ; and 25 percent to buildings and miscellaneous 
purposes. 

The total maintenance expense on all the airports of the United 
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States was somewhat over $s ,ooo,ooo in I937, or an average of a 
little under $3,000 per airport. The average g ross income for that 
year was about half the expense. A special study of the nine a ir­
ports having the largest volume of t ranspo rt operat ion shows an 
average investment fo r that g roup of $5 ,70o,ooo per a irport , with 
an average maintenance and operating expense in I937 of approx i­
mately $12o,ooo; and an average income of approx imately $70,000. 
Approx imately IS percent of a ll the airports reporting had net oper­
ating profits for 1937. T vvo of the nine airports with heav iest traffi c 
showed such profit s. 

The Civil Aeronautics Authority ea rly in 1939 ann ounced that 
there were 2,374 airports and landing fields in th e nited S tates 

IN THE BOEING 31 4 CONTROL ROOM 

At the left of the flight engineer is t he radio officer 's sta tion , with three trans­
mitters and three receivers. 

on January I, 1939, an increase of 75 over the number at the begin­
ning of 1938. This total includes 791 municipal and 433 commerci al 
airports, 267 Civil Aeronautics Authority intermediate landing 
fields, 628 auxiliary fields, 26 Naval air stati ons, 6o Army airdromes, 
and I69 miscellaneous Government, private, and State airports and 
landing fields. Of these, 719 were fully or partially lighted for night 
use. 

The following six States and the T erritory of Alaska have more 
than roo airports and landing fi elds each : 

California, 177; T exas , 133 ; F lorida, 129; M ichigan, 127 ; Penn­
sylvania, II3; Ohio, II2, and A laska, I J4. 
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1 he Civil .-\ er nautic _-\uthority on ). fa r h 19. 1 ,9 ann uncecl 
that ar rarwement had been concluded with the -. rmy to con-
luct practical fl ight tests of the l\I tcalf - . .A. blind landing system 

at \ '\ right F ield, Da; ton hio. V/ork ''"ill b started at once and 
it is expected that the apparah1 ,,-ill b ready fo r ommercial in tal­
lat ion by the fa ll of I 9~9-

f the several blind landincr 
Nietcalf- · .. -\ . ..-\ . 

BRIDGE OF THE BOEING 314 

develop cl the 
f implicity in 
1 which i in 

The pilots of the new Pan American ocean Clipper ships have be fo re them a 
Sperry Gy ro-Horizon and Directional Gvro . T he Sperry Gyropilot control unit 

is in tbe- center. 

the realm unaffected by static resulting from lightn ing, snow, rain 
or other atmospheric interference, the Authority stated. It is the 
only system which meets the rig id requirements of the A rmy Air 
Corps. 

A single instrument on the tanclard in trument panel g ives the 
pilot all the information he needs to make a safe landing. The instru­
ment is a cathode ray tube on the fl at surface of which three lighted 
clots indicate to the pilot whether he is on course, or , if he is not, 
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VULTEE TORPEDO SEAPLANE, Vrr-TS 

A range of 1,750 miles and ability to carry a r ,6oo-lb. torpedo a.re claimed for 
this product of the Vultee Aircraft Division of Aviation Manufacturing Corpora­

tion. It is powered by a Pratt & Whitney r,oso h.p. Twin Wasp engine. 

THE AERONCA SCOUT 

It is powered by an Aeronca 40-45 h.p. engine. 
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in what way hi s po ition i \Hono-. \ -hen the three dots line up 
horizonta lly, with the middle dot properly centered. the plane is on 
the glide path and in line with the runway. The arti fi cial horizon 
and direct ional gyro ( standar d in !:rumen on all ran-port airplanes) 
control the movement of the outer dot and the center dot is con­
trolled I y radi o accordin o- to the _ u hor i -. 

n a clay in 193 when 1\ew -ork and it 1Yirons were blan-
keted by fog , S \\ ept by hi o-h wind and hea ry rain , cau ing eli rup­
ti on of traffic in the harbor, new paper an ·ina deta iled accounts 
of the delays cau eel b - \Yeather asual ly cl eel their torie b) 
stating: 

" Passenger air lines in the metropol" an area were li ttle affected 

NEW FAJRCHILD M-62 
A two-place low- wing mon opla ne po\Yered by a R anger engine. 

by the weather. ~t Newark A irpor t, it \va- said that So percent 
of the passenger flights were on schedule . ' 
. vVhen any circumstance becomes commonplace it loses most of 
Its spot news value. The fact that in the last five years aviation 
has been gradually overcoming the handicaps cau ed by thick weather, 
and conducting " business as usual," is no longer class ified as news. 
Yet because marine transportation is still groping in search of means 
to operate safely in fog, the fact that s.ea t raffic was being slowed 
up in New York harbor was still '""rorthy of publication. 

There were several reasons why big passenger planes flew 
through weather that would have grounded commercial craft five 
or IO years ago. For one thing, primary phy ical equipment was 
much better; planes and engines , ere greatly improved and meteor-
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U. S. Army photo 
NORTH AMERICAN 0-47A 

One of the three-place observation ships powered by r ,ooo h.p. Wright Cyclones, 
which No rth American Aviation built for the Air Corps. 

BEECHCRAFTS FOR INDIA 

Removable mail compartment in one of the Beechcrafts built for Indian National 
Airways. 



AIR\\-_ Y _-\:\D _ IRP h.T 247 

olorrical knowl edge wa more complete. Dut I erhap the most im­
p rtant featu re was the increa ed u e of in_trum nt fo r blind flying. 

\Vith the Ci il _-\er nauti Authority. the mi li tary forces and 
p ri vate indu try work ing toaether to eliminate the hazards of foa 
and other cau ·e of 1 oor ·i ibility a reat proaress >\ aS confidently 
expected in I939 in further p r fection f xi tina blind flying equip­
ment and creation of perhap reYolutiona ry idea . 

J o eph Lyman and F. L. ?IIo ely. of th p rry yr cope Com-
pany, Brooklyn, 0:. Y ., pre1 ar d a cientifi paper in 190 on instru­
ment fl ying and it impor tance in brinaina airc.raf afely to port in 
spite of p or visibi li ty . Thei r openina paraa raph ·tated : 

' 'It i paradox ical that th uah he modern tran p rt airliner can 
fly through nearly any type [ \\·eather wi h perfe t af t) , it can 

BELL: NCA AIRCR I ER 

It is powered by a Wright Cyclone engine. 

land only where the weather is suitable. Thi;:, is a ituation which 
we all know will not long endure and yet it i one which has defeated 
all attempts to remedy it through a period of 19 y ars. It is true 
that the fir st instrument landing occurred nine years ago, but it is 
equally true that no reputable air line wou1 1 consider, even at the 
present elate, actually landing a load of pas enger on a completely 
fog-bound airport." 

And yet definite progress was constantly b ing made. \ iV hat was 
considered impossible a year ago \Yas much nearer realization at the 
beg inning of 1939. \iVith airports and airways being improved 
through governmental and private enterprise, and science keeping 
pace with both to provide the mean to bring aircraft in and take 
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it off in safety, the ae rial highway map of the U nited S tates was 
expected to be expanded materially in 1939. 

The importance of adequately lighted airports was being demon­
strated at New Yo rk City's new North Beach land and marin e 
terminal. The Civil Aeronauti cs \uthority devoted special a tten­
tion to the lighting probl ems presented at North Beach, as it was to 
be a focal point fo r commercial av iati on in thi s country, Canada, 
South America and E urope. Des igned exclusively for transport 
service, it was held to be a peak in American airport development. 

North Beach, instead of illuminating the whole fi eld with flood­
lights, as was insisted upon in lighting provisions establi shed by the 
old Bureau of Air Commerce, will concentrate its lights on the run-

N. A. ATTACK DIVE BOMBE R 

D eveloped by North American Avia tion it is a two-place machine powered by a 
Wright Cyclone engine. 

ways. Boundary lights will outline the perimeter of the field and 
certain buildings will have low-angled floodlights trained on them. 
The r est of the area will be dark. Because transport flying main­
tains so percent of its schedules at night, em phasis being placed on 
efficient lighting of airports was expected to improve service and 
safety. 

Twenty months' work on North Beach , up until April r 5, 1939, 
had caused a transformation in the original ros acres , with only 
three small hangers on a hill. The area has been expanded by 55 
level acres on which stand six hangars of convention hall propor­
tions, an administration building soon to be fi nished, two seaplane 
units nearing completion and several thousand feet of runway all 
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r ady for use sometime in 19~0. :\ o. ~ runway. north-south 
parallel to Bowery BaJ·, on \Yhich seaplane can land i 150 feet 
wide and 2,000 feet lono- . Bi ecti ng it at r1o-ht an o-le are I , jOO fee t 
of No. 3 runway. ' I 900-foot ta..---;: i strip fr m the far end of o. 4 
and r ,ooo feet of ::-J o. 2 runway inteLect ,,-ith 1\ o. 3 at midfield 
provided faci litie fo r light craft to ake off and land early in 1939· 

ixty percent of the newl) developed area ,,-a reclaimed from F lu h­
ino- Bay. 

a lone! tedman humwa - Hank . creator of the plan to have 

U. S. Army photo 
THE V ' LTEE YA-r 9 

One of th e Twin Wasp-powered attack bombers wh ich the U. S. Army Air Corps 
bought from the Vultee Aircraft divi:;ion of Aviation Manufacturing Corporation. 

the various States improve land o\\·ned by them, adjacent to public 
highways, into "flight strips" for the exten ion of the aircraft 
landing facilities of the nation, r eported tl1at progress had been 
made during 1938 in developing political and public interest in the 
idea . Col. H anks' plan provided for a trip of land _oo feet wide 
and at least 1,8oo feet long. F unds to develop this trip into a suit-
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able la nding fi eld w ould com e from 1no ney app ro pr iatL-d for th e ~talc 
hig hway depa rtm ents, includ ing F ede ra l aid . acc(J rdin g- to L·,,J . 1 [an k,;. 

T he Nat ional ]\ csources Committee . I :ns tnn. :-lass .. thru ug h ih 
chairma n. V ict(Jr i\ T. C utt e r . a nno ullccd in 1<).)8 th:tt it h:td Cl>lltinucd 
its s tudy of exi sting and po tenti a l s ites frJ r :tirpo rt s in a caref ul 
progra m cove rin g the evaluat io n of s uch s ites in , ·i c \\" of the poss ibl e 
es tablishment o f a nat iona l program o f F ede ra l a nd ~tate acqui s iti on 
a nd improvem ent of ai r ports. 

San F ra nc isco is pro ud o f the fact that ,,·hen prese nt plans 
n earin g completion a rc fi nall y culminated . th e c ity ,,·ill hoast t,,., l 
a ir te rmin a ls capabk o f bas ing bot h Ja nel and scapbr1 es. :-Jill s Fidd. 
1 2 mil es sou t h of San Franci sco, \LIS acq 11ircd 1 o ye-a rs ag-o. \\"hen 
the ·Fair e r ec ted on Trcas11re Tsl:111d. 10 minut es frr>nl l)l>th Oakland 
a nd San Francisco. is tqrn do\\"n o n thi s rnarHn:td c i,; bnd in the 
Bay, one o f th e \\·oriel' s g reates t airpurt s \\"ill a ri se. 

INSTRUMENT PA NEL OF WACO N 

This J acobs-powered private plane is designed to affo rd the pilot plenty oi vision . 



CHAPTER X II 

STATE AVIATION ACTIVITIES 

_ tate Aviation Keeps Pace \\ ith Federal _-\ tiYitie -Illinoi and 
M ichigan ponsor _ ·ir T ours-Forty-four Factories in e' -

J ersey Build Equipment-Oregon's \1 ooden Plane. 

S TATE of the G nion kept pace with Federal authorities during 
1938 in regulatory measures controlling aviation within their 
borders ; expansion of airways and airports; encouragement of 

student piloting· an 1 other progre i\ tep enhancing the impor­
tance of ae ronautics a an industr ·, a key to national defen e, a major 
and fast transportati on medi 1m and a mean of personal pleasure. 
T hat real progress was made throughout the nation, under the various 
S tate aviation commis ions. i -hown in th following resw11e by 

tates . 
A report on _ labama airport con truction, as prepared by the 

A labama Aviat ion Commission and covering the period frorn 1935 to 
1939, showed total ex penditure by the - labama \ ,\1 a rks P rog ress 
Administration, local commu nities and other pon ors fo r the con­
struction and improvement f ai rport amounted to · 2 402,129. Of 
thi s figure, $r ,o76,836 was spent n municipal fi elds and $1,325,293 
on A rmy and ational Guard field and facili ties . 

Asa Roundtree, Jr. , Director of irfield Devel pment for la­
bama, reported that the heavie t xpenditure fo r airport improve­
ment vvas at Muscle Shoals where $2..J.-1. . 9- wa ~pent fo r reconstruc­
tion and enlargement of the field ; and c nsh·uction of a stone and steel 
hangar and concrete apron. The n e..~ t largest e..'<penditure was at 
Mobile where the cost of two concrete r unwa) s, a taxi strip, extension 
of concrete apron and other fie ld improvements totaled $ 161 ,553. 
Birmingham was not far behind with expenditures of $r61 ,079 for 
similar improvements and rehabilitat ion of field lighting equipment. 
At the beginning of 1939, A labama had 44 airports, an increase of 
more than 30 since 1933· Forty-one communities ''viii have their air­
ports improved or new ones created in 1939. 

2 5I 
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The A rizona Corporation Commission, through its chairman, v\ il­
son T. \ i\lright , reported that fi ve air Jines were ca rrying passengers, 
express and freight within the State in 1938, while another line was 
specializing in hauling freight and commodities used in treatment of 
farm products. Careful regulation of all aeronautical activities in 
A rizona was continued under the supervision of the Commi sion, 
with prospects bright for expansion of operations in 1939. 

A highly effective method of maintaining air markings was de­
veloped in Connecticut, according to the 1938 report of Charles L. 
Morris, Commissioner of Aeronauti cs, Hart fo rd . Every sign was 
inspected once each year, and repainted if necessary. T he State had 
290 such signs. Seven more pilot licen es were issued in 1938 over 
1937, bringing the total to 579· Accidents decreased from 42 to 39· 

WACO CUSTOM CABIN 

This Wright Whirlwind-powered Waco is ope rated by Ohio 's Civil Aeronautics 
Department. 

A flying scholarship was provided by Louis de F lorez to one gradu­
ate of the aircraft mechanics course at the P utnam State Trade 
School. 

P lans for 1939 included making ava ilable for aeronautical uses the 
unrefunded portion of the gasoline tax ; use of this and other funds 
for development of landing areas and seaplane bases ; and use of 
National Youth Administration facilities and labor in construction 
of boundary markers, wind cones, wind tees and other equipment 
for airports. 

The Aviation Division of the State Road Department of Florida, 
under the direction of H . C. \ i\lhitney, accomplished an extensive air 
marking program in 1939 and put lighting in a number of airports,. as 
well as keeping all of the 138 fields mowed and conditioned. In 1939 
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it ,,·as planned to c ntinue the 10- ·ear plan written in 1936, which 
helped materiallv to modernize the tate' airport in its fir st three 
years. \n increased appropr iation \Ya hoped tor in 1939. 

T he Illinois Aeronautic ommi ion through George C. Roberts, 
its ecretary, tated that hicao-o, TVloline, J oli et and Lockport had 
their a.irport runways extended and other improvement made during 
19.., th rough the cooperat ion of the \ i\ ork Pr cr ress _ ·clmjni tration. 

r 

LYCOMING-POWERED RELIANT 

"Mechanical accessibility" is the manufacturer 's claim for the new installation of 
this 290 h.p. Lycoming in a Stinson Reliant. 
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At Peoria, the city acquired the old airport and aclclecl ac reao·e . 
crushed shale mnways, grading and lighting eq uipment. This im­
provement was clone without any assistance from the \iVPA. 

Illinois, clue to its geographical location and other reasons, played 
a major role in military and naval aviation. Construction of landing 
areas and buildings were being conducted at the Army ai rports at 
Scott Field, near Belleville, and Chanute F ield, near h.antoul , during 
late 1938. All flying activity at the Great Lakes Naval Train ing Sta­
tion was transferred to Curtiss A irport , near Glenview. Nlajor im­
provements to hangars and offices were underway. Camp Grant , at 
Rockford, had its landing field improved by grading, draining and 

NORTH AMERICAN FIGHTER 

The NA-5o, a single seat f1ghter, powered by a Wright Cyclone engine. Among 
foreign purchasers was the Peruvian air force . 

construction of runways for the 33rcl Division, National Guard unit. 
During 1938, Illinois airmarking operations continued in 62 

counties. Twenty planes participated in the annual Illinois Pilots ' 
Air Tour and Efficiency Flight Contest, with nine cities on the 
itinerary. In 1939, the S tate Aeronautical Commission intended to 
carry on airmarking work, formulate an educational program for 
high schools and colleges and draft an airport zoning law. 

Eighteen airport projects were under construction in 1938 through 
W arks Progress Administration activities, according to the Michigan 
Department of Aeronautics, Floyd E . Evans, director. Work com­
pleted consisted of finishing grading on 19 runways averaging 2,700 

feet, Nine hangars were completed, all of cement block construction . 
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For ty towns and citi e- \vere airn:~arked \vhich neaTly completed the 
tate-wide program of marking -oo communitie in the tate. 

P hotographs \\ ere taken of more than roo airport and lancl.i ng 
fi elds. Niore than I ,300 e..~posures \Tere made in 7 5 hour-' flying time. 
-:\laster plans. fo r the future de elopment of five major airports \\ ere 
completed. T he State airport booklet shO\\ incr de-cription and loca­
tion of all fi eld in M ichigan ·wa revi eel and republi heel. 

The :-\nnual rviichigan ir T our ao-ain was held as a l.ight plane 
crui se. The tate Department, .in 1 93~. also fo rmulated a plan of 
g roup fl) ing known as the "1\fichigan P lan of Flying Clubs." T'' o 
clubs were organized durin o- the latter part of the year and ro or 
more are expected to be formed in early 19.)9· \1Vholesale priced 
gasoline, hangar storage rental. mechanics' ervices and other assi st­
ance was ren lered the newly formed clubs. 

THE RAN GER-POWERED FAIRCHILD 24K 

The Nebraska Aeronautics Commission during 1938 completed 
the airmarking of 179 towns and cities, according to I. V . Packard, 
secretary. Free ground schools in aviation were begun in a number 
of cities, with large groups studying aerodynamics, meteorology, 
navigation, theory of flight , motors, and air traffic regulations. The 
organization of various civic groups was begun in 1938 for the devel­
opment of interest in air line feeder systems. Revision of State air 
traffic regulations was begun to coordinate State and Civil Aero­
nautics Authority rules. Plans were made for development of State­
wide organizations of model builders. 

In 1939, Nebraska will \vork fo r a National Guard observation 
squadron , and the further construction of airports. 
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Gill Robb \t\iilson, Director of Aviation for the State of New J er­
sey, submitted the follovving report of activities in 1938: 

"The seventh consecutive year has passed without the loss of a 
single commercial passenger life in any type of flying in the State of 
New Jersey. 

"Forty-four factori es in the State are building, in whole or in part, 
aviation equipment. \"l e estimate the distribution of between seven 
and eight million gallons of aviation fuel, and there has been a tre­
mendous increase in flying. The licensing of airports is , we feel , th e 
key to safety and prosperity. The light airplane is finding more and 
more utility and there is a noticeabl e increase in the use of light air­
craft on pontoons. 

"A number of the airports are privately owned and, of course, 

THE CURTISS PLANT AT BUFFALO 

The three new buildings at left were added in 1938. 

cannot compete with airports available for Government assistance. 
We are in hopes of s,ome solution that will develop these fields with­
out their loss and are waiting to see the eventual disposition of the 
Federal Government on a national airport program. 

"The young people of New Jersey are clamoring for education 
in the various branches of aeronautics and our public school systems 
are endeavoring to meet and supplement our excellent trade schools 
in this respect. 

"We develop annually a few more meadows where flying is done 
close to various municipalities on the theory that, though they are not 
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airports they do furni h an opportunity to keep local young people 
sa ti sfied and happy in their home municipal itie . Aviation has a re­
sponsibility to the ocial consciou ness of the lo al community and \ve 
try to bear that in mind." 

The State Corporati on Commi sion reported tha 1:\ew Mexico 
was revi sing its rules governing ai r commerce in the tate. 

O rganized for the promotion and development of a\ iation, the 
New York tate Aviation Associat ion at the end o£ 19 had 3,8II 
members on its mailing li st. Thi member hip wa cat ered among 
45 chapters, Robert A ldrich pre ident, reported. The membership 
was drawn from 350 communities in the tate. e\ enty-five percent 
of the members were either commercial pi lot-, private or tudent 
fli er s, or were actively engaged in other phases of the aviation in­
dustry. 

The Association beli e es ··that private flying hould be mu-tured 

CURTISS-WRIGHT'S r9-R "ALL PURPOSE" 

The two-place, low-wing, all-metal Curtiss-Wright, powered by Wright Whirl­
wind 420 h.p. engine, is produced by the St. Louis Airplane Division of the 
Curtiss-Wright Corporation , and may be used as an advanced military trainer . 

and fostered just as transport aviation has been by the F ederal Gov­
ernment. The sound growth of aviation depends on private flying, 
on getting the average individual into the air , on making the airplane 
a common means of transportation." 

During 1938 the Association successfully opposed the passage of 
legislation designed to set up a regulatory aviation commission in the 
State. A codification of all aviation laws within the State was begun 
and will be continued in 1939. Cooperation of the State Depart­
ment of Public Vvorks was secured to further airmarking. The exec­
utive board cooperated with the State Planning Board in the publi­
cation of an airport manual. 
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During 1939 the Association planned to ask the S tate police to 
secure adequate equipment and properly qualified personnel to carry 
out their assignment to enforce aviation laws in the State. The Asso­
ciation intended to push vigorously its airmarking program. State 
aiel will be sought for the E lmira Soaring Association in putting on 
its roth annual gliding and soaring meet at E lmira, N . Y . 

The year 1938 was the most significant from the standpoint of 
real progress that the Oregon State Board of Aeronautics had in its 
history, according to D r. P aul \Vinning Sharp, chairman , and A llan 
D. Greenwood, inspector of the Board. The most outstanding achieve­
ments in the opinion of the board vvere the defense of S tate rights 
in the support of O regon's aviation laws, which won national recog­
nition during 1938; development of a wooden airplane which can be 
built with Oregon spruce ; and completion of the first recreat ional 
airport in the State. 

The State Board reported that on every maj or airway in O regon 

SEVERSKY CONVOY FIGHTER 

It is po we red by a Wright Cyclone engine . 

in 1938 airports had been built or improved. Expansion of the As­
toria airport brought establishment of a Coast Guard flying unit. 

Willard M. Fletcher, chief of the Rhode Island Division of State 
Airports, reported for 1938 that work was still progressing on the 
Westerly and Block Island airports ; and that efforts were to be made 
in 1939 to establish air fields at Newport, Narragansett and Woon­
socket to complete the proposed State system of airports . The pur­
chase of a State plane has been recommended for general use such 
as photography, mapping, forest fire patrol, illegal fish trap patrol, 
emergency transportation and other uses. A new State hangar at the 
Theodore Francis Green Airport of Rhode Island has been completed. 

Principal activities of the South Carolina Aeronautics Commis-· 
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sian a repor ted by E. F . Marh,vood Jr. as istant director, were 
continuat ion o f promotional \\·or · in airport construction and im­
prO\ ement of na -igational aid and cr ound facilitie ; continuation of 
air marking and airport marking program as an independent ac­
tivity· provid in rr airport maintenance fo r all public airports in South 
Carolina. nd con truction of boundary markers. P lans fo r 1939 in-
luded the con inuation of he I9 work. plu construct ion and im­

provement of a ll econdary y ·ern of airport and training fields 
for pri vate fl ina. 

V ermont, which did not take an in en iYe i.nte e t in aviation 
within its border~ un :i l the A dv·_ ry oard of. eronautics was estab-

It 

li hed in 1937, toda_· re o 
Federal Government in its na · n 
th e training of pilot . 

Fr;D 

. Jacob- engine. 

in s lendid ondition to assist the 
d f ::e prouram which includes 

In 1935, there were only 2 1 ns.ed pilots in the State. In 1938, 
there were 63 . Total number oi ·r a ·tin V ermont on January I , 

1939, wa 34 plane , 13 of which " r p riya ·ely owned and not used 
fo r commercial purpo-e . Fi e e· - were approved in 1937 ; in 
I938 there were r6. There ;\--eYe eaplane landings 
a pproved in 1937, bu in I 3 the were I...J.. T here v\ ere I I estab­
lis.hed airports in the tate, four of 'hi h '-ere lassed as emergency 
fiel ds. There \Yere three priYately ow d field s and one seaplane 
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base. Vermont was visited by approximately r, roo airplanes in 1938. 
About s,soo Vermonters have taken short rides aloft, which would 
amount to around so,ooo passenger miles flown in the State other 
than those persons carried by the air lines, according to R. C. Thomp­
son, inspector-examiner of aeronautics for Vermont. 

R. E. Steele, director of the Division of Aeronautics of the State 
of Virginia, reported that in 1938 the General Assembly created a 
special division of the State Corporation Commission, which brought 
his group into existence, and with the provision of a three cent tax 
on intrastate aviation gasoline, funds were set aside to maintain the 
new aeronautical organization. The new division expected to help 
in the construction of airports during 1939 and in assisting univer­
sities and colleges in preparation for the civilian training program 
being instituted by the Federal Government. A weekly bulletin was 
published by the Division of Aeronautics which proved of assistance 
in keeping pilots aware of all regulation;5. 

The Aeronautics Board of \!Vest Virginia began functioning on 
December r, 1938, according to Hubert H. Stark, inspector, and pur­
chased a Stinson S.R.-9-B for inspecting airports, locating markers 
as to condition and location, and other survey work. The airplane 
also was used extensively by State executives in the transaction of 
their official business. 

STEARMAN 76D3 ADVANCED TRAINER 

It is powered by a Pratt & Whitney Wasp Junior engine. 



H. PTER X III 

TRAINING AND EDUCATION 

on t racts . \\ arded to I3 chools fo r Training 330 Students-
Authority \i "ill Seek 20,000 htdent P ilots ·fte r Plan is 

Gi ·en Try-O ut-Importance of Linl.;: Trainer- eronau­
tical chools Progressed R apidly in I938. 

0 N February 24, 1939, the ivil \ eronautics A uthority an­
nounced " the award of contracts for student pilot training at 
the I3 educational institutions at which 330 students are to 

be t ra ined as a test for the larger p rocrram of 20,000 pilots a year 
vhich the President has recommended to Congress." 

The Authority likewise anno n ed ·'that I IO studen ts ha• e passed 
all phy ica1 and other requirement and are receiving or are ready to 
receive in truction. The"e are Purdue with -o students; Georgia 
Tech, 30; San J ose S tate, I - ; Pomona Junior College, I 5-" 

'At P urdue universit · the con act \Ya awaTded to L. L Aratz, 
a t $250 per student fo r -o tudent- fo r the course. F ive 40 and 50 
h.p. P iper Cubs and three in tructors will be available at the Univer­
ity A irport where instruction i under \Ya). 

"At the Univer ity of Michigan, the contract was awarded jointly 
to Ann Arbor Air Servi e and ::\l ichigan 'eronautical Company, at 

- SO per student for _o tudent . The equipment is two 40 h.p. 
Aeroncas and three in-tructors at the municipal airport. 

"At ew York niver ity, the co1tract was awarded to Standard 
Aviation, I n ., at $24 - per tudent for 30 students. Three 40 h.p. 
Aeroncas and three instructor - are provided at Bendix Field, Teter­
boro, N. J., which is a few miles across the George ·washington 
bridcre from the univer ity campu . 

"At Mas ach usett- In-ti tt te of Technology, the contract for 20 
tudent wa awarded to E . \\-. \ "io-gins & Co. at $I95 each. The 

equipment provide one -J.O h .p. and two -o h.p. Piper Cubs and three 
instructors at Boston air port. _ L K orth arolina S tate College, the 
contract for 2 0 students wa awa ded to Serv-Air at $250 each 
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student. The equipment provides one 40 h.p. Piper Cub and one 
70 h.p. Rearwin and two instructors at Raleigh Municipal airport . 
At Georgia Tech, the contract for 30 students was awarded to E ast­
ern Air College at $200 each, the equipment to include two 40 h.p. 
Piper Cubs and one 50 h.p. Aeronca, with two instructors, at Candler 
field. 

"At the University of Alabama, the contract for 30 students was 
awarded to Alabama Institute of Aeronautics at $250 per student, for 
three so h.p. Piper Cubs and three instructors, operating from Tus­
caloosa Municipal Airport. At North Texas Agricultural College, 
the contract for 30 students was awarded to Ritchie Flying Service 
at $200 each, with one so h .p. and one 40 h .p. Piper Cub and one 
Fleet, with three instructors, at :Meacham Field. At Pomona Junior 
College, the contract for rs students was awarded to Monrovia Air­
craft, Inc., at $r so per student, including free transportation to and 
from the college to the airport. The equipment includes two 40 h.p. 
Piper Cubs, one Dart and one 40 h.p. Taylorcraft, with three 
instructors, at the Monrovia airport. 

"At San Jose State ·College, the contract for r s students was 
awarded to Norman R. Breedin at $240, with one so h.p. and one 
40 h.p. Piper Cub and three instructors at San Jose airport. At the 
University of Washington, the contract for 30 students was awarded 
to Kurtzer Flying Service at $220, with one 40 h.p. Piper Cub, one 
40 h.p. and one so h.p. Taylorcraft, and four instructors, at Boeing 
Field. At the University of Minnesota, the contract for 20 students 
was awarded to Mclnis Air Service, Inc., at $202.71, with one 
40 h.p., and one so h.p. Piper Cub and two instructors, at the muni­
cipal airport. The contract for training 20 students at the Univer­
sity of Kansas was awarded to Robertson Aircraft Corp., at $247-SO, 
with one Piper Cub and one Taylorcraft and five instructors." 

The Authority further stated that: "The schools were chosen on 
the basis of pioneer work they have done in aeronautical engineering 
and in actual flight training of their students, as well as on their 
informal assurance to the Authority of their eagerness to participate 
in this project. 

"A total of 330 students between 18 and 2S will be selected for 
training in the entire group of schools with $roo,ooo in National 
Youth Administration funds allocated for the purpose by President 
Roosevelt when he announced the flight training program on De­
cember 27, 1938. The President included in his national defense 
message to Congress a request for a special appropriation of $1o,ooo,­
ooo to be used by the Civil Aeronautics Authority in the training of 
20,000 student pilots during the 1939-40 school year, if results ob-
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ta ined between now and ne..."X"t June demon trate the soundness of the 
A uthority 's program. 

" Thi full-scale program ' ould require the participation of 
e era! hundred schools and co!Jeo-e in all parts of the countr;. 

Eventual!), it is belie' eel that flight training under the uthorit) s 
plan can be o-i' en not on! ' to those actually attending schools and 
colleges but through proper!) up n ;i ed e..."X"ten ion courses, to qual­
ified vouno- men and youn o- ·women in all \Yalk of li fe. 

" The Authority disclosed that the \rm) _ ir Corps which has 
o-iven its full est cooperati on ince the plan wa fi rst concei ·ed, because 

f the national defense value of the resen oir of trained fli ers the 

PIPER C BS AT P RDUE 

Four Piper Cubs used in the C. A. A. pilot training program at Purdue University. 

A uthority is attempting to create, will haYe its flight surgeons give 
free physical examinations to all students elected for training. 
School authorities, however, haYe been advised that their own phy­
sicians should conduct preliminary \Yeeding-out examinations in order 
to spare the A rmy' flight surgeons an unnece sary burden of work. 
A list of physical standard to be u eel in eliminating all candidates 
who will not have a r easonable chan e of meeting the Air Corps' 
medical requirements was forwarded to the educational institutions 
concerned. 

" The A uthority announced tha participating colleges and univer-
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sities which do not already offer flying training as a regular curricular 
or extra-curricular activity are expected to follovv in general the ex­
ample of institutions that have pioneered in this fi eld by arranging 
with qualified flying instructors now operating on airports within 
easy reach of their campuses to give the necessary fli ght instruction 
with their own planes. 

"As a means of insuring the whole-hearted interest of the students 
themselves by requiring personal financial participation, it is felt that 
a nominal laboratory fee should be charged those taking the course. 

THE LINK TRAINER 

One of the six Link instrument trainers used by United Air Lines for training 
purposes. 

"It is the Authority's feeling that the individual schools and 
colleges participating in this plan should nominate the flight instruc­
tors they wish to engage, and make all necessary arrangements with 
them, though such instructors and their equipment, of course, must be 
approved by the Civil Aeronautics Authority's inspectors before they 
can take part in our training plan. 

The Link trainer, by which student pilots or accomplished fliers 
learn to fly "blind" by instrument and radio control, was used ex­
tensively during 1938 when the Army Air Corps continued teaching 
pilots how to operate a plane from a hooded cockpit without leaving 
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the ground. Pri ate school a! o acquired the e instrument fl) ing 
trainers and plan.ned to u e them till fur ther in 1939. 

fan y schools offered cour e in aeronautical engineering, instruc­
tion in fl yi ng or the t rade of mechanic. The courses varied , but 
instruction in such phase of aeronautical activity had spread rapidly 
throughout the country. 

The era Industrie · Technical In titute Lo ngeles, Calif., com-
pleted it first J·ear of operation in 1938. It found that the demand 
fo r recommended graduates conti nued to e...xceed the number that could 
be supplied by the cour e in aircraft mechanics and aeronautical 
engineering. Stress was placed on aeronautical en!Yineering and de­
signing and appro' al wa recei' ed fo r the chool from the Civil 
Aeronautics Authority. 

The . eronautical -niver ity of hicarro wa~ founded in 1929 by 
the Curti ss-\\ right Corporation to provid definite sy tematic instruc­
tion. and consisted of three distinct unit , the school of aeronautical 

AT SPARTAN SCHOOL 

The hangars of the school. 

engineering; the school of business administration; and the school of 
mechanical training and aircraftmanship. Emphasis was placed upon 
building character and personality equally as much as skill . and 
efficiency. Graduates of the school of aeronautical engineering re­
ceived the degree of .Bachelor of Science in aeronautical engineering. 
The school reported an enrollment of 450 students in 1938 ; and stated 
that it had a record of nearly roo per cent in placing its graduates in 
positions. 

The Boeing School of Aeronautics, a division of United Air Lines. 
at the Oakland Municipal Airport, Oakland, Calif., offered a total of 
14 courses, seven flying and seven non-flying courses, and training 
for every phase of aviation. High school graduation is the major 
entrance requirement. The 24-month air line pilot and engineering 
course includes 285 hours of flight and Link trainer instruction and 
3,724 hours of lecture, laboratory and shop. Other flight courses 
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include the r8-month commercial pilot and operations, special air line 
pilot, limited commercial pilot, private pilot, and solo pilot. Instruc­
tion in the multi-engine Boeing 247-D transport assigned to the 
school by U nited Air Lines is available for big ship ratings . Seven 
ground courses include the 12-month air line mechanic, r8-month air 
line mechanic and operations, 24-month airline operations and engi­
neering, air transport engineering, nine-month airline technician and 
airline meteorology courses, and r2-week aircraft sheet metal. The 
school's average enrollment is 200 students. A staff of 33 fully 
qualified instructors provides individual attention. Placement results 
during 1938 were sati sfactory. New students came from 38 tates 
and A ustralia, Canada, China, Hawaii , N ew Zealand, Puerto Rico, 
and Turkey. 

The California Flyers School of Aviation at the Los Angeles 

AT BOEING SCHOOL OF AERONAUTICS 

The power plant shop students at work on a 14-cylinder Twin Wasp Junior. 

Municipal Airport, Inglewood, completed a program of improvements 
and additions to its facilities in 1938. A new C-type Link trainer was 
added to the equipment in the instrument and radio beam flying 
course. Link trainer time was also added to all regular flying courses. 
New planes increased the school's flying squadron to 15. With the 
addition of the drafting course, California Flyers offered all types of 
aviation training, flying courses from solo to executive transport 
pilot, mechanics, master mechanics, instrument technicians, aircraft 
sheet metal and instrument flying. 

Curtiss-Wright Technical Institute of Aeronautics, at Grand Cen­
tral Air Terminal, Glendale, Calif., concentrates on instructing .350 
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tudents in aeronautical mechanic and engineering. T he school is 
operated in two di vision , engi neerina and mechanical. T he engineer­
ing chool is under the supen; ion of F. R. hanley fom1erly with 
the B ur~1.u of . ir ommerce. The mechanical division is in charge 
of L ewis H olmes, chief in tructor, and include fi, e divisions- sheet 
metal, primary; sheet metal, adYanced · encrines; welding and steel 
fittin as · and airplane maintenance and repair. oordinating the work 
of the two divi sions is . D . }.'l cKenzie, reaistrar. The school is 
under the personal upervi ion of 1\Iajor . l\IIo eley, president. 

1 ew York -niversity's College of E ngineering, New York City, 

AT CURTISS-WRIGHT TECHL'l"ICAL INSTITUTE 

P art of the sheet metal division. 

introduced a course in meteorology and dispatching in the curriculum 
of its air transport instruction, and announced the establishment of 
two fellowships. O ne, the de la Cierva Memorial Fellowship, per­
mitted a graduate in aeronautics or mathematical physics of an Amer­
ican university to undertake original research in rotary wing aircraft. 
As a tribute to Richard F. Hoyt and his activities in seaplane flying, 
his friends established the Richard F. Hoyt Memorial Seaplane De­
sign Fellowship at the Daniel Guggenheim School of Aeronautics : 

Grand Central Flying School, Grand Central Air Terminal, Glen­
dale, Cali f., launched in 1932, noted a sharp increase in 1938 in 
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"blind" flying instruction to meet the demands of major American 
and Mexican air lines that ali pilots have instrument training. How­
ard Hughes and Douglas Corrigan completed their "blind" flying 
instruction at thi s school shortly before their hi story-making flight s. 
Special training was given in 1938 in great circle course navigation ; 
and night fl ying was conducted to many southern California points. 

Graham Aviation company, operators of the P ittsburgh-Butler 
Airport, Butler, Pa., succeeded the Pyper F lying School, which oper­
ated from this airport in 1938 and which trained over 300 pilots. 
Graham Aviation is a Government-approved flight school and operated 
three so h .p. Franklin Cubs, two Continental Aeronca Chiefs, and 
one 1937 Lambert Monocoupe. They had three regular instructors, 
D. Norman Kite, school director; Kenneth vV. Scholter, and v\ illiam 
C. Ludington. Their ground school courses were taught by Mr. Kite 
and Everett E. Hart. 

Casey Jones School of Aeronautics, Inc., Newark, N. J ., confined 
its activities during 1938 largely to perfecting and rounding out its 
existing courses. The school continued to offer two courses, the two 
year course in aeronautical engineering (four years at night) and a 
14 months mechanics course ( 28 months at night). The enrollment 
continues at approximately 500 students, the maximum capacity of 
the school. O ne new course dealing with the theoretical and practical 
use of thin metal structures was added to the engineering curriculum. 
New equipment includes a 4,000 r.p.m. direct connected dynamometer 
which takes engines up to 200 h.p., variable and controllable pitch 
propellers, hydraulic and electric equipment for the operation of 
brakes, flaps, etc., and electrical installations as used in modern trans­
ports. Among the new engines acquired by the school were a !4-
cylinder vVasp Junior, three G-2 Cyclones with two stage super­
chargers, one F-50 Cyclone, two geared Pratt & Whitney engines, and 
a Holly Carburetor (Chandler Groves). The plans for 1939 contem­
plate even greater specialization, with particular attention devoted to 
training personnel for eventual positions as lead men, foremen, sub-
foremen and crew chiefs. · 

The Parks Air College, East St. Louis, Ill., completed its fifth 
year of simulating operation of a commercial transport company by 
the running of an air line by its professional flight and executive 
students. The training period was increased from 265 hours to 300 

hours for the students. The aeronautical engineering course was 
extended from 96 to 108 weeks, making possible more advanced work 
in airplane design and in stressed skin construction. The course 
known as master mechanics flight instruction was changed to main­
tenance engineering and additional work in basic subjects, such as 
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mathematics, physics, mechanical draw ing, blueprint reading and 
fli ght engineering \\·a added. a \\· el l a 168 additional hours in radio 
maintenance . 

Twenty-ni ne member compri eel the faculty with a total student 
enrollment of 300. Of the L _ tudent who entered in the fall t erm 
of I 38, TO were anadian . All but five graduates in the last four 
and one-half year '' ere placed in aYiation hortly after graduation. 
I n the Ia t 12 months h \·o ntire cla es '' ere placed prior to their 
o-racl uation. 

The R i in a- un ircraft hool. P hiladelphia, Pa. , specializing 
in a irplane and encrine mechanic . expanded it faci liti e during 1938. 

AT PARKS AIR COLLEGE 

The po\ver plants department. 

It expected further enla rgement in 1939- This will include con­
struction of new buildings to house the theory classroom, welding con­
struction and sheet metal shop, as well as the installation of new metal 
working equipment and new engine test stands. Special attention vvas 
given in 1938 to rotating wings. Extra-curricular activities of the 
students included a trip to Newark airport where they were introduced 
to airplane maintenance activiti es of major air lines. Two hundred 
students can now be accommodated in the day and night classes. 

Roosevelt Aviation school, Roosevelt Field, Mineola, N. Y., 
offered ro modern courses in every phase of aviation, including solo 
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pilot ; commercial pilot ; limited commercial ; private; aircraft sheet 
metal; air line technician ; master airplane and engine mechanic ; 
master airplane mechanic; aircraft design and construction and com­
bination flight-mechanic. Reporting itself as the oldes t government 
approved school in the eas t, Roosevelt aviation school courses are 
changed constantly to meet the demands of the industry so that grad­
uates will fit aviation's requirements when they seek employment. 

More than 200 students are trained annually at the 16-year-old 
Ryan School of Aeronautics. Lindbergh Field , San Diego, Cali f. 
Full time instruction is provided and includes in all fl ying courses 
full transport ground school subj ects. The shortest training period 
for either flying or mechanical courses is three months. Solo pilot 
courses are discouraged by Ryan because they are considered too 

AT STEWART TECHNICAL TRADE SCHOOL 

Metal fabrication instruction. 

short. That half of the students enroll for transport courses indicates 
that most of them wish to receive complete training. 

The Safair Flying School, operated by Safair, Inc., at Hangar 
"B", Roosevelt Field, Mineola, N. Y., prepares students for all pilot 
courses up to and including the highest grade of license in land or 
seaplanes. For the 1939 season, the school has installed a complete 
commercial ground school at the hangar, in addition to the one oper­
at'=d in conjunction with New York University, in New York City. 
The new classrooms, shops, and facilities increases the school's cap­
acity to accommodate 1 so additional students. 

The Stinson School of Aviation, Long Island City, N. Y., began 
in 1935 with one student, but grew so fast that it moved into larger 
quarters three times. The school reported that placements. in the 
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aeronautical industry had been provided for e\ ery one of its graduates . 
. -\ a student entered the chool, he vYent into the beginning depart­
ment '·here he learned elementary layout, bench, fitting, \·vood, cable 
and tubing \\ ork. ext he went to the wing and drafting departments 
and continued his training through the tool room, sheet metal , weld­
ina- f uselage covering, doping and fini hing, in pection and engine 
departments. The school wa conducted like a well-regulated airplane 
factory with efforts made to eli pel chool-room atmosphere. Larger 
quarter s comprising 40,000 quare feet \\ ere to be used in 1939. 

irc raft courses at the tewart Technical Trade School, New 
York Cit) , \\"ere expanded during 1938 when more men than ever 
be fo re in the hi story of the chool sought admittance. Most of these 
were high school graduates. Greater specialization in the industry 

AERO IJ.'.lD STRIE TECHNICAL INSTITUTE 

The main shop. 

caused Stewart to institute a new series of courses designed to meet 
the demands of aviation. New equipment construction projects 
included an all metal wind turu1el of advanced design. In 1939, the 
chool offered basic courses in aircraft and aircraft engine mechanics, 

aircraft radio, sheet metal aeronautical drafting and design and air­
craft and Diesel engines. 

niversities and colleges offering engineering courses or commer­
cial courses in aeronautics included the Alabama Polytechnic Insti­
tute. Auburn. Ala.; California Institute of Technology, Pasadena, 
Calif.; California Polytechnic School , San Luis, Calif.; State Trade 

chool, Putnam, Conn. ; Georgia School of Technology, Atlanta, Ga. ; 
Kansas State College of Applied Agriculture and Applied Science, 
1\!Ianhattan , Kans.: Montana tate College, Bozeman, Mont.; Newark 
College of E ngi eering, I ewark, r. J. ; Pennsylvania State College, 
State College, Pa. ; Polytechnic Institute of Brooklyn, Brooklyn, 



AIRCRAFT YEAR BOOK 

N. Y.; Purdue University, Lafayette, Incl. ; R ensselaer Polytechnic 
Institute, Troy, N . Y. ; Spartan School of Aeronautics, Tulsa, O kla. ; 
Stanford University, Stanford University, Calif.; Tri-State College, 
Angola, Ind.; University of Alabama, College of Engineering, ni­
versity, Ala.; University of Detroit, Detroit, :rviich.; State University 
of Iowa, College of E ngineering, Iowa City, Iowa ; U niversity of 
Kansas School of E ngineering and A rchitecture, Lawrence, Kans.; 
University of 1\!Iichigan, Ann Arbor, M ich.; D epartment of Aero­
nautical Engineering, University of Minnesota, M innea1 olis, Ni inn.; 
University of New Hampshire, Durham, N. H . ; U niversity of North 
Carolina, I{aleigh, N. C.; University of Washington, Seattle, ·wash. ; 
\ i\T orcester Polytechnic Institute, Worcester, Mass. 

AT SAFAIR FLYING SCHOOL 

Classroom instruction in the Scintilla magneto . 



Name of 111 011l<faclurer Model 

· Abrams Air Craft Cor- I P-2 
poration 

Aeronautical Corp. of 
America. . . . . . . . . . . . 50-C 

Aeronautical Corp. of 
America. . . . . . . . . . . . . 50-F 

Aeronautical Corp. of 
America . . . . . . . . . . . . . 50-L 

Aeronautical Corp. of 
America . . . . . . . . . . . . . S-50-C 

Aeronautical Corp . of 
America. . . . . . . . . . . . . S-50-F 

Aeronautical Corp. of 
America. . . . . . . . . . . . . KC 

Aeronautical Corp. of 
America .. ... . ....... CF 

Beech Aircraft Corp .. . . . E 17B 
Beech Aircraft Corp. . F 17D 
Beech Aircraft Corp.. . . D 17R 
Beech Aircraft Corp. . . . . D 17S 
B eech Aircraft Corp.. . . . 18-A 
Beech Ajrcraft Corp. .. . . 18-D 
Beech Aircraft Corp. . . . 18-S 
Bell Aircraf t Corp.... . . XFM-1 
Bellanca Aircraft Corp.. . .31-42 
Bellanca Aircraft Corp. . . 31-55 
Bellanca Aircraft Corp... 66-76 

Bellanca Aircraft Corp.. . 28-11 0 
Bellanca Aircraft Corp. . . 77-320 

Bellanca Aircraft Corp .. . 
Boeing Aircraft Corp . .. . 

Boeing Aircraft Corp . .. . 

Boeing Aircraft Corp .•.. 

Boeing Aircraft Corp .. . . 

14-9 
314 

Clipper 
307 Strat­

oliner 
B-17 Fly­
ing For­
tress 

B-15 

AIRCRAFT SPECIFICATIONS 

From a ll official company reports received at time of goi ng to press. 

Places 

2 

2 

2 

2 

2 

2 

2 

2 
5 
5 
5 
5 

8-10 
8- 10 
6-8 

6-8 
6 

2-16 

2 
5 

3 

89 

38 

Variable 
Variable 

ATC 
No. or 
Mil . 

Exp. 

675 

688 

702 

675 

688 

655 

P end. 
641 
689 
6.38 
M9 
6.30 
684 

Pend. 
Mil. 
578 
56S 
563 

Mil. 
Mil. 

Pend. 

704 

M il. 
Mil. 

Make of E>~g i'llc 

Wright R -975-E3 

Continental 

Franklin 

Lycom ing 

Cont inental 

Franklin 

Continenta l 

Fran klin 
J acobs L-5 
Jacobs L-6 
WJ'i ght R-97.51(3 
P & WWosp .Jr. 
W•·igh t R-7601:>2 
Jacobs L-6 
P & W Wasp Jr. 
Alli so n 
Wright IV!7S-E3 
P ra tt & Whi tney W mqJ H 
Wrigh t " Cyclone" or Pratt 

& W hi tn ey H ornet 
Pra tt & Whitney T win Wasp 
2 Wrigh t d ouble-row Cy-

clones 
LeB lond 

Wright 2-row Cyclones 

Wrigh t G-102 Cyclones 

Wright G Cyclones 
Pra tt & Whitney Twin W asp 

1 

1 

1 

I 

1 

1 

t 

1 
1 
1 
I 
1 
2 
2 
2 
2 
I 
I 

I 
I 

2 
I 

1 

4 
4 

Total 
Roted 
fi .P. 

tiSO 

so 

50 

50 

50 

so 
40 

1.10 
285 
.330 
450 
450 
700 
660 
900 

2000 
420 
550 

760 
11 00 

3200 
90 

6000 

4400 

4000 

Wiug 
A reo 

Sq. f t. 

258 

169 

169 

169 

169 

161) 

l tl(j 

146 
296 .5 
2%.5 
296.5 
296.5 
3•17 
34 7 
347 

.3 11 
3 11 

665 
280 

77 5 
1·10 

2867 

1•186 

Gross 
Weight 

L!Js. 

•1000 

11 30 

11 30 

11 30 

1253 

1253 

1060 

1080 
3350 
3550 
4200 
4200 
7200 
7200 
7200 

SliOO 
5600 

11 ,'100 
8450 

19,700 
1700 

82 ,500 

45,000 

npprox 
•111,000 

!l igh 
$-peed 

M.P. /I. 

2 15 

100 

92 

92 

90 

88 

88 

93 

165 
1\ll) 

172 
28 ·~ 

5 
13.5 

190 

245 

ove r 
2SO 

Cr uisi11g 
Speed fO(Jiimu"' 

M.P .H. Altitude 

205 

90 

87 

87 

80 

80 

xo 
85 

177 
180 
20 
20 
196 
196 
25 

1'15 
17' 

155 
2.55 

200 
120 

165 

215 

1.1,000 

111,500 

1<1,500 

12,00U 

11 ,500 

12,000 

12,000 
7200 
720() 
nou 
970U 

10,UOO 
10,000 
12,000 

I 'IOIJ 
10,000 

S!!OU 
SUllO 

GOOO 
S. L. 

:.v 
H 

~ 
n 

~ 
'Tj 
r-1 

ll:J 
tTl 
n 
H 

~ 
n 
::t> 
r-1 
H 

0 z 

1\l ......., 
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ATC Total 
Name of }Jallufacturer Model P laces No . or k l ake of E11gi11e No . of Rated 

Mil. Engi11es H.P. 
- - - ------

Brewster Aeronaut ical 
Corp .. ... .... . .. . .. . 138 2 Mil . Wright Cyclone G 1 950 

Brewster Aeronautical 
Corp . . .. ..... . . ... .. X F ZA- 1 1 Mil. Wright Cyclone G 1 950 

Brewster Aeronaut ical 
Corp . . .. . . ... ... . . . . F ZA-1 1 Mil. Wright Cyclone G 1 950 

Cessna Aircraft Co . . . . .. C-145 4 701 Warner 1 145 
Consolidated Aircraft 

Corp . .. . . . . . . . . . ... . XPBZY-1 . . . . Mil. Pratt& W hitney Twin W asp 4 4200 
Consolidated Aircraft 

Corp . . ...... . . . . .... PBY 6-8 lviil. Pratt& W hitney Twin Wasp 2 2 100 
Consolidated Aircraft 

Corp ..... . .. .. . . . . .. 3 1 Mil. Wright Cyclone 2 4000 
Culver Aircraft Corp .... Dart GK 2 674 K en-Royce SF 1 90 
Culver Aircraft Corp .. . . DartGW 2 674 Warner Scarab Jun ior I 90 
Culver Aircraft Corp . ... Dart I 2 Pend . W arner Super ScClrab I 145 
Curt iss-Wright Corp . , 

Wright Cyclone GR -1 820-G3 Curtiss Aeroplane Div . Hawk 75 1 Mil. 1 840 
Curt iss Aeroplane Div. H a wk 7SA 1 Mil. Wright Cyclone G R- 1820-

105 I 900 
Curtiss Aeroplane Div. P-36A 1 lvlil. P & W T win Row Wasp I 11 00 
Curtiss Aeroplane Div. P-37 1 Mil. Allison Liqu id Cooled I 1000 
Curtiss Aeroplane Div. Hawk III I M il. vV ri ght Cyclone R-1 820-F53 1 750 
Curtiss Aeroplane Div. XP-40 1 Jvl il. ALlison Liquid Cooled Super-

charged I 
Curtiss Aeroplane Div. SO C-1 2 Mil. P ratt & Whi t ney W asp 1 55 0 
Curtiss Aeroplane Div. SOC-4 2 Mil. Pratt & W hitney W asp 1 . . . . . . 
Curtiss Aeroplane Div. SBC-3 2 l'v1il. P & W Twin R ow W asp I . . . 
Curtiss Aeroplane Div. SBC-4 2 Mil. Wright Cyclone I ... . . 
Curtiss Aeroplane Div. Helld iver 

77 2 Mil. Wright Cyclone R-1 820-G3 1 840 
Curtiss Aeroplane Div. 76-D 

Attack 2 Mil. Wright Cyclone GR-1820-GJ 2 1680 
Curtiss Aeroplane Div . "Seagull" 2 MiL P & W Wasp I 550 

St. Louis Airplane Div. 19-R 2 Mil. Wright Whirlwind R -975 I 't 20 
St. Louis Airplane Div. A19-R 2 629 Wright Whirlwind I 420 
St. Louis Airplane Div. 21 1 Mil. Wright Cyclone R-1820-G5 1 850@ 

6000 1 

750@ 

St . Louis Airplane Div. 22 2 Pend. W right Whirlwind R-975 I 
15 ,200 1 

420 
St . Louis Airplane Div . 20 

T ran sport 2 Pend . Wright R -2600 2 . . . 

*Wit h fl oats 

W ing Gross High 
Area. W eight S peed 

Sq . Ft. L bs. M .P.H . 
--- - -----

·· · ··· .. .... . .... 
. .. . .. ···· ·· . ... .. 

.. 
181 2350 162 

. . . . . . . . . .. . .. . . . . 

. .. . .. . . .. . . . . . 

145.73 1550 135 
1-15.73 1550 135 
165.00 1820 170 

236 64 18 280 

236 5692 302 
. . . . . . ... .. R estr ictc 

.. R cst r ictc 
262 43 17 240 

. .. Rcstr icterl . .. 
342 5 126 164 

. . . . . . . .. . R estr ictcd . .. 
. . . . . . . . . . Restr ictcd . . . 

. . . Rest r icted .. . 

317 Sil O 235 

S30 12,793 266 
3'l2 5 126 165 

.5 290* 
174 .3 3200 209 
174.3 3200 209 

17-1.3 4092 304· 

174.3 3200 215 

13S3 36 000 23 7 

Cndsing 
Speed 

M .P .H . 
- --

. . . ... 

. ..... 

151 

. . . ... 

. . . . . . 

.. 
11 8 
li S 
155 

240 

260 
d. 
d . 

202.9 

123 
. .. 
. . . . . 
. . . . . 

197 .5 

224 
130 

19 1 
191 

275 

196 

200 

Optimum 
il.lt i tude 

- --

. . . .. 

. . .. .. 

. . 
3200 

. . .... 

. .. . . . 

. ·· ··· 

6000 

10,700 

18,000 
'' . .... 
. .. .... ... . 
. .. ... . . 
... . . . . . 
. .. ... .. .... .. 
. . . ' . . '' 

9800 

10,200 
. . . . . 

2500 
2.500 

7.500 

17,000 

2500 

\\) ,, 
+>-

>-
H 

~ 
() 
::0 
>­
'Tj ,..., 

~ 
tTl 
>­
?::! 
b:l 
0 
0 
~ 



ATC 
Name of Mat~ufa ct urer Model Places No. or }~fake of E 11gi11e 

Mil . 
---- --

Douglas Aircraft Co. 
El Segundo Div .. . ... DC-5 19 Pend. Wright Cyclone 
El Segundo Div . . .. . . 8A-3P 2 Mi l. Wright Cyclone 
El Segundo Div . . . . . . DB-1 9 2 Mi l. P ratt& W hi tney T win Wasp 
El Segundo Div: . . . . . . 8A-3N 2 Mi l. P ratt & Whitney T win Wasp 

Douglas Aircraft Co . . . . . DC-3 14-2 1 618 Wright Cyclone 
Douglas Aircraft Co . . .. . DC-4 42 . ... Pmtt & Whitney 
Fairchild Aircraft Corp ... 24R9 

DeLuxe 4 706 R ange r 
Fairchild Aircraft Corp . .. 24R9 

Standard 4 706 Ra nger 
Fairchild Aircraft Corp . . . 24W9 

D eLuxe 4 707 Warner Super Scarab 
Fairchild Ai rcraft Corp . .. 24W9 

Standard 4 707 Warner Super Scarab 
Fairchild Aircraft Corp .. . T-9 2 Mil. Ra nge r 
Flectwings .. .. . . . . . . . .. Seabird 

F-5 4 680 jacobs L-5 
Grumman Aircraft E n-

ginee ri ng Corp . . . ... . . F F-1 2 Mil. Wr i[l ht F-52 
Grumman Aircraft E n-

gineerin g Corp ... ..... JF-2 2-4 Mil. Wri ght F-52 
Grumman Aircraft En-

gioeering Corp . . . . . .. . F 2F-1 1 Jvfil. Pratt& W hi t ney R -1 535 
Grumman Aircraft En-

gioeering Corp .. ..... . J2F-1 , 2-4 Mil. Wright F-52 
Grumman Aircraft E n-

gineering Corp .. . ... . . F3F- I 1 Mil. P ratt & W hi tney R- 1535 
Grumman Aircraft En-

gineering Corp . . ... .. . G-21A 8 654 P ratt & W hi tney R-985 
Grumman Aircraft E n-

gineering Corp . . ...... G-37 1 Mil. Wri (lbt Cyclone 
Gwinn Aircar CoC Inc . .. I 2 682 PobJOY Niagara II 
Harlow Aircraft o . . . ... PJC-1 2 659 Warner-Super Scarab-

145 h.p. 
H arl ow Aircraft Co .... .. P J C-2 4 Pend . Same ns above. 
Harlow Aircraft Co . . . . . . P C-5 2 Pend . Same as above. 
Howard Aircraft Corp .. . DGA-

!5PC 4-5 672 Pra tt & Whitney Wasp J r. 
Howard Aircraft Corp . . . D GA-

! 5WC 4-5 61 2 Wright Whirlwind 
Howard Aircraft Corp ... D GA-

I S]C 4-5 645 J acobs 
Kellett Autogiro Corp .. . . K D IA 2 Mil. J acobs 

* Rotor Blade Area. 

Total Wi11g Gross 
No. of n ated Area We ight 
E ••gi11fS H. P. Sq. Fl. Lbs. 

- - - - - - ---
2 1700 825 19,500 
1 860 363 8600 
1 900 3 15 7000 
1 900 363 76 75 
2 2200 987 24,000 
4 5600 2155 65 ,000 

1 165 174 2550 

1 165 IH 2550 

1 145 17<1 2550 

1 145 174 25.50 
I 165-180 200 2400 

1 300 235 3800 

J 7"15 310 11650 

1 775 409 5760 

I 650 230 3790 

J 725 409 6100 

1 650 260 41.00 

2 800 375 ROOD 

I 750 260 44.56 
1 90 1. 6V.1 1.532 

1 145 185 225 1 
I 145 I SS 2600 
1 1'15 185 2279 

I 450 2 10 4350 

I 350 2 10 4100 

1 330 2 10 40SO 
1 225 55.2* 22115 

fli g!J Cruisi11g 
Speed Speed 

M.P. Fl . M .P.ll. 
- - - ---

223 19 1 
228 .11!9 
25 1 205 
258 205 
2 12 190 
240 200 

.. .. '. 127 

· ···· . 128 

. .. . . . 122 

. " j,j (;" 123 
132 

1. 50 135 

22 0 2UO 

180 162 

240 2 1(i 

1. 80 162 

240 2 16 

20 1 190 

270 243 
12U 108 

170 160 
170 !53 
170 JSJ 

.. . .. . 20 1. 

. . ... . 178 

175 
125 100 

QplillltWI 
A lliludt - --

.5800 
11, 100 
12,000 
12,000 
... . .. 
.. . . . . 

7000 

"1000 

4000 

11000 
7000 

3500 

...... 

..... . 

... .. . 

..... ' 

.. . . .. 

.. .. .. 

· ~ ·o·,ooo 

5000 
5000 
501)0 

9/iOO 

8500 

7000 
14,000 

H 

~ 
n 
~ 
>­
'Tj 
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'1j 
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n 
H 
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f-) -0 

N 
'J 
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! I} 

ATC 
Name of Mannfactnrer Model Places 1Vo. or 1H ake of E 11gi1w No . of 

Mil. Eng iues 
----

Kellett Aut ogiro Corp ... KD1B 1 Pend . J acobs 1 
Lockheed Aircraft Corp . . Electra P ratt & '\Vhitney Wasp J un-

10-A 12 551 ior 2 
Lockheed Aircraft Corp .. 12-A 8 616 Pratt & W hi t ney Wasp Jun-

ior 2 
Lockheed Aircraft Corp .. 14-H2 14 657 P ratt & Whitney 2 
Lockheed Aircraft Corp . . 212 s Pratt & W hi t ney \Vasp Jun-

ior 2 
Luscombe Airplane Corp. 8 2 694 Continenta l A-50 I 
Luscombe Airplane Corp. •1 2 687 \Varner 1 
Luscombe Airplane Corp . I 2 552 "'IA' arncr I 
The Glenn L . lvlart in Co. 156-C 53 697 \Vri ght Cyclone 4 
The Glenn L. Martin Co. 15 7-F 57 Wright Whirl wind 4 
The Glenn L . Mart in Co. 166 4 Mil. \V ri ght Cyclone 2 
Monocoupe Corp ... .... . 90A 2 306 lV!onocoupe-Lambert R2o6 I 
Monocoupe Corp ..... ... 110 

Special 2 327 Warner Super Scarab I 
Monocoupe Corp .... ... . .rvr onocoach 

Model H 4-5 Exp. Monoco upe-Lambert R266 2 
North American Avia- N A-16-E 

tion, Inc .. . ........ . . 
North American Avia-

"Harvard" 2 Mil. Pratt & Whitney Wasp 1 

tion, Inc . . .. .... ..... 
North American A via -

NA-1 6 2 lVIil. Wright W hirl wind 1 

tion, Inc . . . . ......... 
North American Avia -

NA-16-1P 2 Mil. Pratt & W hi tney Wasp 1 

tion, Inc . . .. ......... 
North American Avia-

NA-16-1 2 M il. Pratt & Whitney Wasp 1 

tion, Inc ... .. . ...... NA-16-3 2 
North American A v ia -

M il. Pratt & Whitney Wasp 1 

tion , Inc .. ..... .... .. N A-16-4 2 
North American Avia-

ll'l il. \Nright W hirlwind I 

tion, Inc .. .. ..... .... NA-16-4 2 Mil. Pratt & W hitney \Vasp 1 
North American A via-

tion, Inc . ... . .. : . ... . 
North American Avia-

NA- 16-4 2 Mil. Pratt & W hitney W asp 1 

tion, Inc .. . . . .. . ..... NA- 25 3 Mil. Wright Cyclone 1 
North American A via-

t ion, Inc . . . . . . . . ... . . NA-25 3 lVl il. Wrigh t Cyclone 1 
North American Avia-

tion, Inc . . . .......... NA-44 2 M il. Wright Cyclone 1 
North American Avia-

tion, Inc .. ... ... . . . . NA-50 1 Mil. ·wright Cyclone I 
I 

*Rotor Blade Area . 

Total Wing Gross 
Rated Area W eight 
I-J .P. Sq. Ft. Lbs. 

---- - --- - - --
225 55.2* 2250 

800 458 .3 10 ,500 

800 352 8650 
1600 55 1 15 ,650 

800 352 9200 
50 J.IO 1200 
90 160 1725 

145 143 1950 
3400 2300 63 ,000 
4200 2300 iO,OOO 
1800 6i8 16,000 

90 132.3 16 10 

145 9·1 1630 

I SO 23 1. 2 3220 

550 248.26 46 11 

420 248.26 4337 

400 248.26 43 12 

550 248.26 46 11 

550 256 5190 

420 248.2 4112 

400 248.2 4087 

550 246. 2 '1398 

860 3'18.6 i595 

840 348.6 75 33 

775 255.76 5998 

760 230 2389.5 

High Crn is£ug 
Speed S peed 

M.P.ll . M.P .H. 
---- - ---

12i 102 

202 190 

22 5 2 12 
246 223 

2 16 200 
109 96 
136 120 
165 140 
182 140 
20 .3 145 
260 200 
130 11 0 

185 155 

150 130 

205 188 

172 157 

178 162 

200 185 

2 10 196 

174 16•1 

ISO 166 

200 186 

24 .3 2 17 

236 2 10 

25 0 225 

27 0 2·15 

Optimrw 
A lii tude 
---

14,000 

9600 

9600 
10,000 

9600 
13,500 
15,000 
19,000 
10,000 
10,000 
18.500 
. .. ... 

·· ·· ·. 

8000 

1·100 

5000 

5000 

5000 

J.IOO 

5000 

5000 

10,500 

8700 

I 
5800 

8700 

N ,, 
0\ 

> 
H 

?:1 
n 
:;;::! 

> 
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Jl TC Total Wiug Gross lll igh I Cruisiug 
Nam e of Mamtfacturer I Model I Places No . or M alw of Engine No. of Rated Arw Weight S peed S peed I OptillllWI 

Mil. Engines H.P. Sq. Ft . Los. M .P.ll. M. l' .!l. Alt•tude 
--------- -------

North American Avia-
tion, Inc .. . . ... .. . .. . NA-40 3 Mil. Wrigh t C yclone 2 2700 1 8t'g~g .. · ss · .. · 7o'l "st," Piper Aircraft Corp . ..... J-3 Cub 'Z 660 Continenta l A-'10 1 40 178 

Piper Aircraft Corp . ..... Cub Sport 2 69 1 Cont inen ta l A-50 I 
(A va ilnblc as senpla nc) 

50 178 1100 92 83 S L 
Piper Aircraft Corp . ..... ]-3C . . ... . Franklin 4- AC I 
Piper Aircraft Corp .. .. .. ]-3F50 .. .. .. ' . . ' Lycoming 50 1 (A vailn blc t1s senpla nc) 
Piper Aircraft Corp ..... . J-3L . . . . . . . . . .. Lcnape Papoose I ~ 
Piper Aircraft Corp .. ... . Cub ~ 

Coupe J-4 2 703 Contin enta l A-50 1 50 183 1200 96 86 S L :::0 
Piper Aircraft Corp . ..... Cub n 

Coupe J-4 2 Frankl in 1 60 183 1200 99 89 sr. 
Piper Aircraft Corp ...... Cub 

. ' . . ' . ~ 
Coupe ]-4 2 Continental l li .'i 183 1200 100 90 srJ 

Porterfi eld Aircraft Corp. 40 2 2-530 Continenta l I 40 16\1 1040 85 7S .. . . . . 'Ji 
P or te rfield Aircraft Corp. 50 2 . . '' ' .... . '' ..... . ' ... .. , , , ' I so 1@ 11 00 100 90 . . . . . . 1-3 
Porterfi eld Aircraft Corp. 65 2 . ' . . ' . .. . ·· ·· · · .. .. ··········· I liS 1•17 13 10 11 5 105 

Porterfield Aircraft Corp. 75 2 . .... . ' .. .. .... ......... I 75 1•1'/ 13 10 120 lOB 
Porterfi eld Aircraft Corp. 90 2 6 11 W urnor I. 90 1<17 1326 135 120 ... ' .. "'d 
R earwin Airplanes . .. . .. 7000 2 57<1- Ken- Ro yce M11dcl S-11, I 7(1 l(, (j 14 60 J IS 103 .. ... . tTl 
R earwin Airplanes .... . . 9000-L 2 59 1 Kon-H u~ro Mod ul R- '11 I. (} (I 1 ~1/ 14(10 123 I 10 ... . .. n 
R ear win Airpl anes .. . 9000 2 62•l Warner ·~nrn l 1 J r, Aorlos .~n I 1)0 IGG 1460 1.23 11 0 ...... 
R earwin Airplanes . . . . . 6000M 2 66 1 Mennaco l' i i'IILO C•l I 125 I•I.U 1. 7UO ISO 130 

~ ...... 'Ji 
R earwi n Airplanes .. . .. . 8U90 2 ···· ·· K ou- RrJycu M11d o! li· l' I 90 l li i ,H 1!100 130 11 0 ..... . ~ 

R earwin Airplanes .... . . 8125 2 K cn-]{oyvo M<1rlu 'l-J? J 12(1 J(; l .l:! l AO() ISO 125 . ..... n 
R yan Aeron auti cal Co . .. S-T-A 2 57 1 M cnaRcu C· 4· I 12S 12'! 160() 150 12'1 . . . . . . :;;. 
R yan Aeronaut ical Co .. . S-T-A 

Spec ial 2 68 1 M enniJCrJ .C- ~- fl I 'ISIJ 124 1r.oo l(i0 135 .... .. r-3 
Ryan Aeronautical Co . .. S-T-M 2 M il. Menasco c;.,! S I 1$0 124. lliOO '160 IJS ······ H 

R yan Aeronautical Co ... S- C 3 658 Wurnor· Su pot-S<'ttrl!l l I. H .~ ~ Il l 2150 .ISU 135 .... .. 0 
Seversky Aircraft Corp ... YP-43 Mil. . . . . . . . .... . ······ ······ ...... ...... ...... . ... . . . . ... . . . . ... · ····· I 

Seversky Aircraft Corp ... XP-41 Mil. i.> &. v;r ~,: w: i.: c:.' · · · · · · ·2·2:1· .• 
Seversky Aircraft Corp .. EP-1 1 Mil. I 1. 21111 S730 320 290 IS,UOO 

Seversky Aircraft Corp . . EP-2 1 Mil. P & W or W. A.C. 1 l ;lO() 2V Sk30 327 29 7 15,000 

Seversky Aircraft Corp . .. 2PA 2 Mi l. P & W or W. A. C. I Jill{) 22J ()022 3 15 285 JS,OOO 

Seversky Aircrat t Corp .. . 2PA-2 2 Mil. P & W or W . A. C. j 120(1 2:.n (i l 22 322 202 1. 5,000 

Seversky Aircraft Corp ... 2PA-S 2 Mil. P & W o r W. A. C. l 12(10 2W 6475 260 23 () J.'i,OOO 

Seversky Aircraft Corp . .. 2PA-A 2 Mil. W. A. C. I llS U 250 6500 225 200 LS,200 

Sikorsky Aircraft ....... S-42-B 37 592 P ra t t & W hit ney Tfom cL 4 ~ UOtJ 13<1() 42,000 J88 J63 15 ,000 

Sikorsky Aircraft .... . .. S-43 18 593 Pratt & W hi t ney H ornet 2 150(1 1RO.G 19,500 190 166 19,000 

Sikorsky Aircraft ..... .. S-43-B 18 593 Pratt & Whi t ney H ornet 2 1. 50(1 7R(I.6 20,000 190 16/i 19 ,000 

Sikorsky Aircraft . .... . . XPBS-1 . .. ... Mil. Pratt& W hi tney Twin W !!sp 1 4200 .... . . . .. . . . .... ' . ' . ' . . . 
Spartan Aircraft Co ..... Executive 

sooo l\) 

7W ;; 628 P & WWaspJr. I 400 2SO 4400 2 12 200 96(1 1) " '-l 

l 
~ 



ATC 
Name of Ma11ufacturer Model Places No. or Make of E11gi11e N o. of 

Mil. E11gi11es 
---

Spartan Aircraft Co ..... Executive 
7WF 4 Mil. P & W Wasp Jr. 1 

Spartan Aircraft Co . ... Zeus 
FBW-1 2 Mil. P & W Wasp 1 

Spencer-Larsen Aircraft 
SL-15 XP Ranger 6-440C-1 Corp ..... . . . . . . . . .. . 4 1 

Stearman Aircraft, Div. 
Mil. Pratt & Whitney of Boeing ............ S76D1 2 1 

Stearman Aircraft, Div. 
of Boeing .. . .... .. ... 76D1 2 Mil. Pra tt & Whitney 1 

Stearman Aircraft, Div. 
Mil. Pratt & Whit ney of Boeing ..... . ..... . 76D3 2 1 

Stearman Aircraft, Div. 
Lycoming of Boeing ........... . 73L3 2 :Mil. 1 

Stearman Aircraft, Div. 
Wright Whi rlwind of Boeing ..... . . .. ... 76C3 2 Mil. I 

Stinson Aircraft Div., 
Aviation Mfg. Corp . . . SR10-B 5 678 Lycoming I 

Stinson Aircraft Div., 
Aviation Mfg. Corp ... SR10-C 5 678 Lycoming 1 

Stinson Aircraft Div., 
Aviation Mfg. Corp . .. SR10-D 5 679 Wright 1 

Stinson Aircraft Div., 
Aviation Mfg. Corp . . . SR10-E 5 679 Wright I 

Stinson Aircraft Div., 
Pratt & Whitney Wasp Aviation Mfg. Corp. SR10-F 5 685 I 

Stinson Aircraft Div., 
Aviation Mfg. Corp . .. SR10-G 5 Pend. Lycoming 1 

Stinson Aircraft Div., 
Aviation Mfg. Corp ... SR10-J 5 Pend- Lycoming 1 

Stinson Aircraft Div. , 
Aviation Mfg. Corp . .. SR-lOK 5 Pend. Wright I 

Stinson Aircraft Div., 
Aviation Mfg. Corp ... SR-10H 5 678 Lycoming 1 

Stinson Aircraft Div. , 
Aviation Mfg. Corp . . . 105 3 709 Lycoming or Continental I 

faylorcraft Aviation 
Corp . . .. . ...... . .. . . A 2 

faylorcraft Aviation 
643 Continental A40-4 I 

Corp ........... . .... BL 2 700 Lycoming 0-145 1 
fat~~~~r·a·f~ ~~ia:i~~ . . . . BC 2 696 Continental A-50 1 
faylorcraft Aviation 

Corp ... ... .... .. .... BF 2 699 Franklin 4AC-150 I 

Total Wi11g Gross 
Rated Area· W eight 
H.P. Sq . Ft. Lbs. 

--- -------
400 250 4500 

550 256 4953 

185 197 2850 

320 297.4 3600 

320 297.4 3146.5 

400 297.4 3477 

225 297.4 2790.5 

420 297.4 3447 .5 

245 258.5 3875 

260 258.5 3875 

300 258.5 4150 

350 258.5 4150 

450 258.5 4650 

290 258.5 4150 

300 258.5 4150 

450 258.5 4650 

280 258.5 3875 

75 155 1580 

40 167 1050 

50 167 1100 

50 167 1100 

so 167 1100 

High Cruisi11g 
Speed S peed 

M .P.H. M.P.H . 
------

212 200 

234 218 

140 125 

148 130 

151 132 

159 136 

123 106 

157 136 

149.5 1 ·~7 

152 150 

159 155 

166 157 

186 179 

159 154 

160.5 156 

18·1 176 

156.5 152 

115 105 

91 80 

97 88 

97 88 

97 88 

Optimum 
Altitude 
---

5000 
9600 
5000 

10,000 

5000 

15,600 

19,000 

20,400 

11 ,400 

20,200 

4000 

4000 

5500 

6300 

9600 

4300 

5200 

5500 

•1500 

. ... . 

... . 

. . . .. . 

. , . . . 

. . . .. . 

tv 

" 00 
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AT_C _ _ ---~~-

Total ---w;, g Gross l1iglz Cruisi.,.g 
Name of J.1 anufacturer I Model I Places No. or Make of E11gt:11e No . of !Zated Arw Weight . Speed Spgc1l I 0/Jiimtllll 

Mil. Engines El. P . Sq. Ft. Lbs. M .P.Tf. J\11 .1 .Fl. Altrtudc 
- - - --- - -- - - - ---

Chance Vough t Div. , 
United. Aircraft Corp. SBU-1 2 Na val P ra t t & Wh itn ey R - 1535 t Pro totype of V-1 42 he low 

Chance Vought Div., 
U nited Aircraft Corp .. SBU-2 2 Naval Prat t & W hi t ney R- 1.5 .3 5 I La ter versio n of Sl3.Q :.1 

Chance Vought Di v., 
United Aircraft Corp .. SB2U- l 2 Naval P ra t t & W h itney R -1535 I Pro tot ype of V- 156 be low 

Chance Vough t Div ., 
Pratt & W hitney R-1535 United Aircraft Corp . . SB2U~ 2 Naval 1 Lu tcr versio n of SB2 U- 1 

Chance Vought Jjiv ., 
United Aircraft Corp . . V- 1•12 2 Mil. Pratt & W hitney R - 1535 t 7 5 () 327 5455 208 172 9000 >---l 

Chance Vought Div. , 
Pratt & W hitney R -1535 

~ 
Uni ted Ai rcraf t Curp .. V-1•13 1 Mil. I 750 187 '4370 300 25 7 11,000 () 

Chance Voug-ht Div. , 
Pratt & W hi tney R - 1535 ~ United Aircraft Corp . . V-1 56 2 M il. 1 750 ... . .. 6500 257 227 11,000 

Vul tee Div., Attack- 3 .... . ' Pratt & W hitney T win 1 <JSO at 384 A /la ck A li tr e!< A ttach A llack 
Aviatio11 Mfg. Corp ... Horn her W M p 183!1 SJCJ-0 l il ,3 fl 0 ft . 10 ,169 2(i2 237 15,300* i-:J 

V- 12 11omber Bomb~r Bomber B omber 
12,609 240 2t3 15,300>1' 

Vu ltea TJi v . I 1\.llack- 3 Mil. Wriflh t Cycl unu fl f{- 1 Hi ll· I <100 nt 38•t Jlltock If lttrck If I tu ck Jl ll iiCk "0 
Aviation Mfg. Corp. . . JJ c,mlJer fl l ll ~A 6,,qlJII ft . 1)71 2 238 21•1 19,000* trJ V-J Hi D Jloiii!Jer Bomber /Jombcr Bomber 

li ,S82 220 19 1 19 , 000 '~ () 
H 

Vultcc Div, , I Tnrperlu 3 Mil. r rwt & Whltuc~ Twin I IllS[! nt 384 Tm·rcrto Torpedo Torpedo 1'orpcdo 
:::1 A viation Mfg. Corp .. Senplyno 1.\P p IH,IO I 0 7,5nn fL. J J, 3.5 197 17\1 7500 .. 

Scout Seoul Sco ut Scout n 11 ,1100 206 188 7500* :> 
Vultec Div. I Gcout- ;j Mil Wrl&ltt. fY'''"'u r; 11 111111 i t ) ~/ 1 11 [ J81J. Seoul Seoul Seo ul Sco ut 

Aviation Mfg. Ct,r!l . . ll utn bM ll l ll!l fJ ,, (Ill (t, IO,fi52 l % 173 19 ,li00'• i-:J 
Vl l OBA }1om/Jar Bomber Bomber JJomber >-i 

11 ,700 189 157 .19,000 .. 0 
Vulte~ lJ!v., I Vu!tt•e 1 Mll. l'r ~lf & Wl•f l lot·}' 'l'wln I .. ... . ..... . ... .. 230 .... .. . . . . . . z 

Avinil•m Mfg. ( 'fJrp .. . Allrlf. WnliJi 
y A- ') 

Vitltee Div,, I Atln<.k· 3 Mil. p,._.tt &. WIJi l,ll llY T wlr1 

I 
l I (J ~ fl Hl I .HI4 I A /l ack A ll act. A ttoc" A ttack 

Aviation M fp, , Corp. .. Unmbcr WnKp ! K.HI fi.lC.i. G )1J,.1111tl t . V887 25 1 222 15,300* 
Y1 1-CiB lJorn iJnr ./Jomuer Homber JJombcr 

1 1. , 7 57 230 202 15 ,300* 

Waco . . . .. .. .. .... . ... ZVN 4 677 f ncobH f....,'i I 21l$ 2411 3650 151i 1117 6000 
Waco . .. ... .. ..... .. . . AV N 4 6 77 'r a cobs r.-li I JJO 2•l h 3800 161 15 t 6000 
Waco . . ... .. . . . . . . .. · ZGC 5 li<H J ncohs T.· S I 28S 24(1 3800 164 155 6000 

Waco .... . . . .. . . . . . .. . AGC s M4 j acobs L-6 l 330 246 3800 17t 161 6000 N 

Waco .. . ... EGC 5 60S W right R760E 2 I 320 216 3ROO 17 t 159 7000 '-' \0 

Note:* (with ram ) 



ATC Total 
N am e of M anufac turer Model P laces No. or Make of Engi11e No. of Ra ted 

Mil. E11g i r:es H.P. 
- --

Waco .... . . VKS 5 648 Cant W670M Carburetor I 240 
Waco ......... .. . .. VKS 5 648 Cant W670!\H Fuel Inj. I 250 
Waco .... .. .... .. . . . . ZKS 5 626 Jacobs L-5 I 285 
Waco ..... . .. . . .. . .. .. JI·ID 2 Mil. Wright R975E I 1 365 
Waco ........ .. .. . . . .. WHD 2 M>l. Wright R97SE3 I 450 
Waco .. . .. . . . . . . . . . . .. S3HD 2 Mil. Pratt & Wh itney TB I 420 
Waco . . . .. .. . ... . . . ... S2HD 2 Mil. Pratt & W hitney SB I 450 
Waco . ........ . .. ... ZPF-T 2 Mil. j acobs L-5 I 285 
Waco ...... VPF-T 2 Mil. Cant W670M Carburetor 1 240 
Waterman Arrowplane Arrow-

Corp . .. bile-6 2 Pend. Studebakcr-v\Taterman S- 1 I 100 

*With floats. 
* Rotor blade area. 

lVillg Gross High 
;trea Weight Speed 

Sq . Ft. Lbs. 1Vl.P.H. 
--- ------

244 3250 145 
244 3250 146 
2 ,~,~ 3250 !52 
256.3 3800 170 
256.3 3800 180 
256.3 3800 ISO 
256.3 3800 175 
244 2650 146 
2·14 2650 140 

26<1 2200 120 

Cruisillg 
Speed 

M .P.H. 
---

136 
137 
144 
ISS 
162 
160 
158 
127 
123 

lOS 

OPtimum 
l lltilude 
- - -

6000 
6000 
6000 

7-8000 
i -8000 
i-8000 
7-8000 
. .... . 
. . .. . . 
. . . ... 

1\) 
CXl 
0 

>-
f-i 

?;j 
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CH APTER XI\-

N EW THINGS HE AIR 

- b h Large and 
£ e Leading 
es--New In-

vance of flying machine tu: .=.., .. h • .-.-e · ·1 these pages 
the 'merican plane and en · e G1:::u:::±:.c:tl~~ credited '>Yitb hav-
ing spent forty-four million d · and development 
during the la t five yea - · Proo- ey well- pent will 
be found in the foilowin par ba_ d on pecial 
reports from the manufacturer- thl!msel - inO' their products 
in detail. 
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THE ABRAMS EXPLORER 

A two-place aerial photo plane with a 450 h.p. Wright Whirlwind engine. 

maximum speed of well over 200 miles an hour at 10,000 feet. The 
plane is built for mapping in the substratosphere, and the interior of 
the cabin is supercharged to provide oxygen to the two-man crew at 
high altitudes. The camera is mounted over an opening in the floor. 
The fuselage is constructed of welded steel tubing. The wings are of 
welded steel tube monospar, with steel tube ribs, metal covered center 
section and fabric covered outer section. 

Aeronautical Corporation of America, Cincinnati , 0., produced 
two light two-place models, the Aeronca Scout, powered by Aeronca 
40 or 45 h.p. engines or the 40 h .p. Continental engine; and the 
Aeronca Chief, powered by 50 h.p. Lycoming, Continental, Menasco 
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or Franklin en ine . The cout had a wino- pan of "6 ft. , length 
21 f t. , weight empty 670 lb .. and a tated crui ing peed of 90 m.p.h . 

eronca reported export ~ale in Puerto Ri o, P ortugal, outh 
Africa . Hawaii, D nm rl~, Eno-land . . u tralia, France witzerland, 
Braz il, Peru and anada. arl Voelter "" n t e M iami .-\11 American 
light plane race in an eronca at a _peed of 109 mile an hour. 

The Autogiro Company of merica \ illow Grove, Pa., was 
continuing its intensive experimen'"al work eeking further develop­
ments of rotor blade type aircraft. Three objective were being 
reached, exper1rnen ally- p e of direct conh·ol wholly 
independent of motor power an forward p ,; direct take-off with-
out any forward run ; and · • devel pm" · of an autogi ro with 
characteristic of a mota ~O be operated on high-
ways when oat ir flight . A mode .:::n " ·n use by the 
Civil _ eronauti uthar · -. E . od - of military desig11 

THE ERO. CA CHIEF 

A tw o-place private ot1 ·n er li"' t p ~-ith • ~o h.p. engine. 
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AERONCA K 

A two-place plane for the private flier with an Aeronca E-r r3C engine. It is 
available as the model KC powered with a Continental engine. 

showed top speeds approaching 150 m.p.h., an increase of 20 per cent 
over the speed of fixed-wing models using the same engine horse­
power. 

Direct control was accomplished by mounting the rotor head on 
bearings so that the movement of the pilot's control stick sit'nultane­
ously 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 wings 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 normal rotating 
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speed. He then relea ed the tarter 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 . utogiro Corporation and Pi· aim utocriro Company, are 
described in the sections devoted to tho e con erns. 

The Be ch . ircraft Corpora "on . \ -ichita Kan ., continued the 
manu facture of ·t Er 7 biplane _e · and i~ Dq bipl ne eri e- during 
19" . Th Er7 eri compri the Er7L \-ith he _ T h.p. Jacobs 

BEECHCRA}""T MODEL r 

This twin-engine commercial monoplan _ r ies ei bt, and is po wered with two 
J acobs en•nnes or "3 h.p. each. 
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THE BEECHCRAFT M-18 
This light bomber and twin-engine trainer is powered with two 450 h.p. Pratt & 
Whitney Wasp ] unior engines and Hamilton Standard constant speed propellers. 

engine and the Er7B with the 285 h.p. Jacobs engine. Both airplanes 
are five-place biplanes of 3,350 lbs. gross weight. The Dr 7 series 
comprises the Dr7R and Dr7S Beechctaft five-place biplanes of 
4,200 pounds gross weight, powered respectively with the 450 h.p. 
Wright \i\Thirlwind and the 450 h.p. Pratt-Whitney vVasp Junior 
engines. During the year a new Beechcraft five-place biplane was 
introduced in the performance and weight classification between the 
Er7 and the Dr7 Beechcraft biplanes. This new model , the Fr7D 
Beechcraft, is a five-place biplane similar to the others but of 3,550 
pounds gross weight. It is powered with a 330 h .p. Jacobs engine. 

The development and manufacture of the Beechcraft all-metal 
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twin-engine monoplane wa continued dw-ino- 19 8. The Ci i l Aero­
nau tics A uthori ty appro\ ed an increa e of -oo pounds in the gross 
weight, making the new approv d o weio-ht 7 _oo pounds. T his 
change r esulted in the addition of approxim ately 4 C'o pounds to the 

1 

BEECRCR..-\FT D-x; 
A five-place private plane 1.v:ith choice "i either a Pratt & Whitney or Wright 
e ngine bo th r ated at 4·o h .p. The E-rh ,. r::· n h. a strut-braced tail group and 
is available with either a Jacob :z2:: h .p. or a ~ - h,p . engin e, while th e F-17 is 

oifcred with 330 .p. J a obs. 
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BELL BG-r 

A two-place scout bomber with 755 h.p. Wright Cyclone engine. 

payload. The Model 18 Beech crafts carry L-6 Jacobs 330 h.p. en­
gines as standard equipment. They are characterized by short take­
off, high cruising speed and a short landing run. Because of their 
stated cruising speed of 195 miles an hour with relatively small 
engines, they are exceptionally efficient for long-range operation and 
are capable of carrying unusually large payloads over long distances. 

The manufacture of the lVIodel 18 Beechcraft seaplane was con­
tinued during the year. This airplane has a take-off time of I 7 seconds 
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from Aat, calm '' ater with a f ull load, a climb of I o6o feet per min­
ute , and a stated crui sing peed of 174 miles an hour. 

A mili tary ver ion of the Model r8 Beechcraft wa de ·eloped to 
u e I ratt & \ i\ihjtney 450 h.p. \ iVa p Junior engines. Thj model has a 
top speed of 230 mile an hour, a cEmb of I ,JOO or r ,goo feet a 
minute, and a sen ice ceiling between -6,ooo and _g,ooo feet, depend­
ing upon the load car r ied. I t make provi ion for a crew of four, 
r ,ooo pounds of bombs, and a complete a rmament of ix machine 
cruns. \1 -ith this Ioad.ing, it has a stated range of more than I .ooo miles 
at a speed of 212 miles an hour. If fuel i ca rried fo r a 6oo-mile 
range, a max imum of 1 ,400 pounds of bombs can be carrjed .in addition 

_, 
{\J 

I 

34-2" -----------------------l 

,-, 
I I 

..!-L-

BELLANCA JUNIOR 

Powered with either ·a LeBlond 70 or 90 h.p. engine, this plane for the private 
flyer carries three. 
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BELLANCA z8-9oB 

' oD 
0 

0 
N 

A two-place pla ne for military use powered with a Pratt & Whitney Twin W asp 
engine. 

to the crew of four and the armament of six machine guns. This unit 
is designed also as a photographic-observation airplane, an attack 
airplane or an ambulance airplane. 

During the year, a considerable number of D17R Beechcraft bi­
planes were built and delivered to foreign countries for use as military 
ambulances. These airplanes carried no armament, but made provi­
sion for a stretcher patient, a pilot and a doctor or a nurse. They were 
provided with medical equipment for primary first aid in the air, and 
had fuel capacity sufficient for a crui sing range of more than 1,250 
miles . The first units delivered were painted white with large r ed 
crosses on the top, bottom and sides ; but it was quickly found that 
modern warfare does not take cognizance of the usual symbols of 
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mercy, and fo r that reason late r uni ts were pai11ted in the most modern 
camouflage patterns to make them a~ im·i ible as possible. 

The high altitude performance of BeechcTafts made them a 
favo rite of aerial mappi ng organization , and many were sold for this 
purpo e. A r iodel r8 Beechcraft was purchased for photogTaphic 
mapping use and transport u e by the Philippi.ne Air Corps. This 
a irplane v\ as equipped with facil ities for Yertical mapping and oblique 
photography. The twin-engine unit was chose11 becau e of the hazard 
of operating single-engine planes over the den e junrrles of the P hilip­
pine I lands. A uthorities of the Philippine Air Corps -tate that an 
idea can be gained of the difficulties of jungle tTavel from the fact 
that it requi red the labor of one hundred men for an entire week to 

BELLANCA 28-92 

This tri-motored single-seat m onoplane. h a~ a Menasco engine in each wing and a 
Ranger engm e m the nose. 
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hew a path four feet wide through the jung le for a distance of a 
quarter of a mile. 

Beechcrafts were exported to many foreig n countries during the 
year, and outstanding among the .Beechcraft customers were the on­
troller of Civil A viation of Canada, the Director of Civil Ae ronautics 
of Brazil; two Model 18 Beechcrafts for Prairie Airways of Moose 
Jaw, Saskatchewan, and three Model EqB Beechcrafts for Indian 
National Airways of l ew Delhi, India. The E17B Beechcrafts for 
Indian National Airways incorporated special mail bins to carry 40 
cubic feet of mail; as well as the pilot and two passengers. These mail 
bins were readily removable so that the airplanes could be converted 
into standard five-place airplanes on short notice. The exceptionally 
large mail loads carried in proportion to the passenger loads is clue 
to the fact that in the British Empire all first-class mail is carried by 
air under the new air mail scheme. 

Beechcrafts agam participated in the Bendix Race in 1938, and 

METAL STRUCTURE OF WINGS 

Completing the structure of a wing flap for a Beechcraft 18. 

took fourth and fifth places. The fourth place was taken by Max 
Constant flying Miss Jacqueline Cochran's DrivV .Beechcraft, and 
fifth place was taken by Ross Hadley flying a standard Dr7S Beech­
craft powered by a 450 h.p. vVasp Junior engine. The Hadley Beech­
craft was the only standard "NC" licensed airplane to complete the 
race. 

Bell Aircraft Corporation, Buffalo, N. Y., at the end of the year 
was in production on an Air Corps order for I 3 Bell Airacuda fighters, 
twin engine, Allison-powered, pusher-type monoplanes, described by 
an official War Department announcement as follows : 

"The Bell fighter includes several radical departures in design not 
included in any military plane being supplied in quantity to any 
country in the World, and is a further proof of the leadership which, 
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up to the p resent ti me ha been main ained by mer:ican aeronautical 
eng ineer- . The high -peed of thi airp lane ha- not been announced 
by the \1 ·ar D eparbn ent but it i beJ ieYed to be ~uffic.ient to o erhaul 
any modern bomber now in production or building. 

" T his ne\\ e..-..::perimenta.l plane i a pu her-it propellers are be­
hind the wi.ng . Thi i- a revolutionary change in modem ai rplane 
·onstruction. E ng ineer- be.lieYe that thi will give increa ed propel­
ler efficienc). Thi a rrangement permits the wino- gunner one on 
either \Ying , to have a free neld of -e nd ob en>ation to the front, 
un interrupted by engine or prope ler. I al o fre the !!llnner f rom 
hav ing to wo rk in the prop ler bla t , a hand.i p o Ql.tn maneuver 
and accuracy. 

· The plane i armed with i.-..- gun . in udin two aircraft cannon 
-more powerful armament tha..1 e\ er before carried on a fighter. It 
carries a crew of ,..-pilot, co-pilot- Y:i!!ator radio operator-gunner 
and t\ ·o outboard wing gunner- . T he latter operate the guns located 
in the noses of the hYo en!!i e J e11e-. AJJ embers of the crew may 
change places without diffi ulty while in ia b Campi te telephone 
inter-comm w1ication i provi ed betw en ti n . 

a a line is carried in h w· as . reby e · g the fire hazard. 
T he plan e has complet ni211 "- ng eq ipt en . and all modern 
radio equipment i provided i ord · e · tY of the plane 
and it persormel . The 1 ,_ · mo opl J bo<:jje~ the lat t devices 
to increase it peed and air- \\~ I 
wheel are electrically retra · "ble.. I · 
speed . It provides heat d om en " 
which will be needed at it ab · ng ei1i ~ o 

"In addition to the nain e1 frine- , wbi f ruish pm.ver to the 
propellers for the propul ion of he p e. b re i- an atL-..::liiary power 
plant, which operates 9 d. er nt o or f etra 'ng or extending 
the landing gear , r etractina "he tail wheel. and for he operation 
of the landing ligh ts for u-e at night. tor ·cr ·ngthe plane th roughout, 
and to provide power for the ope.rari of e , ·o - t . and for all 
instrument and control , incl di automati~ pil t. The provi-
sion of thi auxiliary power pl n· e 1 d mat rially, which 
woul d otherwi e have to be bo 1 he Jain en i11e f the plane 
and permits a much less comp1i at d d 

O n Apri l r 5, 1939, the \V r D par 
"The Bell P -39 pur uit airplat ha' n ur d oina fl ight tests at 

the A ir Cor ps Materiel Div1 ion, at \\- ie-ht Fi ld. D::tyton, 0., for the 
past several weeks . This fi hter re r - +-- a c n-iderable departure 
f rom its p redeces or pursuit types in that i- has a tri !~ le type landing 
gear. T his does away with th nece" ity for a tail ,.,-heel, and also pro-
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tects against nosing ovei· when landing in muddy fi elds or when mak­
ing full use of brakes in small field s, upon which landings would be 
made in actual warfare. T he gear is retractable in flight , resu lting in 
an exceptionally clean, low-wing monoplane. The P -39 is powered 
with a single A lli son 12-cylinder engine rated at r ,ooo h.p. The pro­
peller is a three-blade metal constant speed type. A nose spinner comes 
to a smooth point, cutt ing down the drag appreciably. The airplane 
is a single-seate r of all metal construction. The pilot is enclosed in a 
transparent canopy, vvhich gives exceptional vision cha racteri stics in 
all directions. The door resembles that of an automobi le. This does 
away with th e sli ding sections of conventiona l type and prov ides for 

U. S. Army photo 
THE BELL AIRACUDA 

The twin-engine pusher monoplane fi ghter, powered by two I,ooo h .p. All iso n 
engines. 

quicker egress in case th e plane is disabled in combat. The engine is 
supercharged to carry thi s fighter to the exceptionally high altitude 
where ai r fighting now takes place. In order that the pilot may be able 
to fly and fight at maximum efficieny in light clothing, his cockpit is 
heated and he is provided with oxygen. The liquid-cooled Allison en­
gine lends itself to exceptionally fine streamlining . Efficient landing 
flaps are used, reducing the landing speed so that the plane may 
operate out of small war-time fields." 

Bellanca A ircraft Corporation, New Castle, Del., continued de­
velopment and sales of its current models. Model 14-7 was equipped 
with a 70 h .p. LeBlond engine and Model 14-9 with a go h.p. 
LeBlond. The plane was a low-wing monoplane, wing span 34 ft . two 
in., height six ft . three in., length 21 ft. three in., wing area 140.2 sq. ft. , 
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we,ight empty 9I2 lbs,, pa ·load 412 lb . useful load 738 lbs., gross 
weight I ,650 lbs., and stated cruising speed IO'" m.p.h. for Model 
I4-7, and I IO m,p.h. for Model 14-9. Bellanca produced a number of 
its F lash type Model 28-90, a monoplane bomber and fighter, report­
ing the 28-90 capable of making 270 m ,p,h. with a bomb load of 2,000 

pound or when equipped ''ith fo ur 30-cal fixed gtms in the wings 
and a 30-cal . fle.-..;: ible gun in the rear coc:k""Pit . The compan) also pro­
duced its Pacemaker, Skyrocket and A ircru i er commercial models. 

Boeing 'ircraft Company eattle, \ ' ·a hi ngton at the beginning 
of !9"9 was busy turning out producti n fl eet::; of three types of large 
four-engine aircra ft- Cl ippers, tratoliners and military F l ing 
F ortresses . 

H irrh lights of the year 1938---the ompany' twenty-second year in 

1 

L ________ _, 

----- 107'-3"-----~ 

THE BOEING STRATOLINER 

A 33-passenger tra nsport for s ubstra tosphere operations. It is powered by four 
Wrigh t Cyclone engines . 
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THE BOEING 3 I4 

Pan American Clipper ship for ocean passenger service, powered by four 1 ,soo h.p. 
Wright Cyclone engines. 

the aircraft manufacturing business-was the completion and testing 
of the Boeing 314 Pan American Atlantic-type Clippers, the largest 
aircraft yet built in America. During the summer and fall of the year 
the first plane of a fleet of six of these giant ocean air liners under­
went its elaborate test program, described by engineers as the most 
rigorous and thorough-going test procedure ever laid out for a new 
transport airplane. Extensive flight tests were carried on at various 
gross weights ranging from ss ,ooo pounds to the maximum loaded 
weight of 82,500 pounds, the greatest weight ever carried aloft by any 
of the world's heavier-than-air craft, with the exception of the now­
extinct German Dornier DO-X and the Russian Maxim-Gorky. 

The Boeing 314 has day accomodations for 74 passengers and 
night accomodations for 40, in addition to its crew of eight. It is 
powered by four of the most powerful radial engines yet used in 
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American a irc raft- 1,500 b.p. n ·o-row \'\riaht )clone, giving it a 
total of 6,ooo horsepower for take-off. 1 w·ing span is I 52 feet and 
its o ·erall length is J06 feet . 

B ut these figures alone do n t full _,· portray the exceptional size 
and capabili t ies o£ the new 'Iipper. the fi r t commercial airplane 
buil t to fly a s izable load of pa--enger and a.ir express over the long 
non- ·top routes of both the Atlantic an d P acific ocean . T he wing 
span is equal to nea rly half a cit) block. The hull , divided into two 
fu ll decks connected by a spiral sta ircase, ha an inside volume equal 
to that o f a fi ve-room house, including the basement. It contains 18 
separate rooms. Its thermostaticaUy controlled heating ·stem pro­
duce approximately fi ve times as much heat a the heating system of 
a mode rn seven-room house. Its fu el tank hold 4,300 gallons of 
ga a line. or enough to drive a car two and a half ti mes around the 
wo rld . Its four engines supply hv ice a much power as an ordinary 
railway locomoti ve. 

L------

THE BOEIN G FLYING FORTRESS 

:~ 
<ll 
<o 

I 

Model B-17 four-engine bomber. It is powered by Wright Cyclone engines. 

·I 
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The Clipper's upper deck ft·aturc~ a ~paci••tl~ c••ntn•l rc"''n mca:'ttr­
ing 120 by 2r feet in which the six f1ying ufticcrs--tir:'t pilot. second 
pilot, navigating officer. radio "nicer, flight t·n.~innT and master, haYe 
their modern working quarters .. \it oi tlw c••lltnd quarter:' arc the 
main cargo holds in the center sccti< 111 < ,f the l 'lipptT·~ l1ig wings. and 
still farthet· aft on the uppn deck are crew's li\·ing and ~leeping 
quarters. A bow compartment carrie:' m<" 1ring apparatus. additional 
crew hunks. and more cargo space, gi\·ing tIll' rbne a t(ltal cargo 
capacity of more than fiYe tons of air mail and air express. The lower 
deck is divided into a series of commodious 1 'a~scngcr compartments, 
including standard compartments accomodat in;.: 1 o passengers each 
in the daytime and making up into upper and l()wcr lltTths for six: a 
spacious dining and lounge salon in the center sect ion: a de luxe com­
partment or bridal suite in an aft section; men's and women's dress­
ing rooms and a completely equipped kitchen galky. 

The engineering of the Clipper comprised the largest single en­
gineering project ever undertaken !Jy the I :ocing Company. Indicat­
ing the scope of the problem, there were more than (i,ooo engineering 
drawings and 3<)0,ooo Sf!Uarc feet of blueprint paper used in the 
project; there were more than _so,ooo diffncnt parts. assembled by 
approximately a million rivets and r _s.200 holts in each of the Clippers. 
The electrical system contains I I 0 miles nf wiring. the plumbing 
system involves 3,000 feet of tubing and the control sy~tem includes 
s.ooo feet of cable. 

A leading feature of the Clipper, made possible by its exceptional 
size, is the accessibility of all four of its power plants dtu·ing flight 
by way of catwalks through the wings leading to the large semi­
monocoque engine nacelles. Flight may he maintained on any two 
of the four engines. The Clipper has a top speed of 190 miles per 
hour, a cruising speed of r6_s miles an hour, and a range of 3. roo 
miles with 40 passengers aboard. The first of the fleet of six of these 
Clippers was delivered to Pan American Airways on January 27, 
1939, and the second on February JO. 

Smaller than the Clippers, hut equally remarkable because of their 
interesting new sub-stratosphere features, arc the noeing 307 Strata­
liners. the first of which made its initial test fligl1t on December 3 r. 
1938. Results of the thorough-going series of preliminary flight tests 
which continued through January. I<J39· were described as "out­
standingly successful." These four-engine overland transports intro­
duce sealed, pressure-type cabins for comfortable flight in the sub­
stratosphere. 

The Boeing Stratoliner is a low-wing monoplane, with excep­
tionally roomy accomodations for 33 day passengers or 25 night 
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passengers-16 in upper and lower berths and 9 in individual re­
clining chairs. The plane has a wing span of 107 feet and a length 
of 74 feet. Its eng ines a re four r , roo horsepower \Vright series G-102 
Cyclones . It has a maximum speed of 245 miles per hour, at an alti­
tude of 6,ooo ieet, a crui sing speed of 2 15 miles per hour, a rate of 
climb o f 1,2 50 feet per minute, and a ser vice ceiling of 23 ,300 feet. 
Fully loaded. it can climb to an altitude of more than IO,ooo feet with 
two eng ines on the same side completely stopped. 

S triking in appearance, the S tratoliner can be likened in shape to a 
winged diri g ible. It s fu selage has a perfectly circular cross-section 
from nose to tail. without even the usual deviation for cockpit win­
dows. F rom the rounded nose to the pressure bulkhead just aft of 

ENGINEER'S STATION ON BOEING 314 

On the instrument panel are 26 instruments which , because many of them com­
bine the functions of more than one instrument, together serve the purpose of 
62 separate indicators. The large centrally-located instrument in a black panel 
shows temperatures at the heads and bases of the two master cylinders on each 
of the four Wright Cyclone engines. The controls in front are propeller feathering 
and propeller speed regulators, cowl flap controls, automatic manifold pressure 
regulators, and fuel mixture controls. To the right is a door opening on the 
wing passageway to the engines, and above it are hand wheels controlling fuel 

systems. 
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the women 's dressing room and steward's galley in the rear of the 
cabin, the entire interior is sealed to vvithstand a differential of six 
pounds per square inch between inside and outside atmospheric 
pressure. In actual operation a pressure differential of only 2;/z pounds 
per square inch will be used. This moderate supercharging will give 
passengers the comfort conditions of normal flight altitude when the 
plane is actually operating in the sub-stratosphere at altitudes of 
14,000 to 20,000 feet above sea-level. O perating on this "upper 
level," the Stratoliner will gain the advantages of additional comfort 
in the smooth sub-stratosphere air, additional speed, and freedom from 
stormy surface weather. 

The Stratoliner has two fully independent supercharging and 
heating installations, automatically controlled, which re-create natural 
low level atmospheric conditions within the sealed cabin during high 
altitude flight. Fresh air, drawn through the leading edge of each 
wing, is compressed by two engine-driven superchargers, and is then 
circulated throughout the cabin, after which it is discharged through 
an exhaust chamber below deck. Heating is accomplished by passing 
the air through freeze-proof condenser-type steam radiators. The air 
is conducted directly into the cabin ventilating system, and the indi­
vidually controlled auxiliary ducts at passenger seats supply the same 
"conditioned" air as do the general circulation ducts. 

During the early part of 1938, the Materiel Division of the U. S. 
Army Air Corps completed acceptance tests of the great Boeing 
XB- I 5 experimental super bomber, largest land plane in America. 
This mightiest of all air defense weapons has a wing span of 150 
feet, a length of 90 feet, and a gross weight described as "in excess 
of thirty tons." It is powered by four r,ooo horsepower Pratt & 
Whitney twin-Wasp, engines, and has two auxiliary gasoline power 
plants inside the fuselage driving generators in a r ro-volt alternating 
current electrical system. As in the case of the Boeing Clippers, all 
the XB-rs's engines are accessible to the crew during flight. The 
plane's retractable landing gear includes two sets of dual wheels. Six 
enclosed machine gun emplacements, streamlined into the top, bottom, 
sides and nose of the fuselage, provide the bomber's defensive arma­
ment. Complete living and sleeping quarters for the crew are included 
in the plane to increa,se the efficiency of the flight personnel during 
sustained operations. 

The War Department during 1938 placed with the ·Boeing Air­
craft Company additional orders for Boeing B-r7B flying fortresses, 
making a total of 52 of these four-engine bombers on hand or on order 
for the U. S. Army Air Corps. Thirteen Boeing B-r7's were delivered 
to the Army in 1937 and the additional 39, designated as B-17B's, 
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a re 110\\ in production. This type uni\ ersally known as the Flying 
Fortress, is a 22-ton completely streamlined mid-wing monoplane with 
a wing span of 105 feet and a length of 70 feet . It is powered by four 
r ,ooo-horsepower · ·right " r " ·ydone engines. It has a stated maxi­
mum speed of more than 250 miles an hour and a range of more than 
3 ooo miles . 

The A rmy A ir Corp ' operation during 1938 \ ·ith its fleet of 13 
of these F lying Fortres es demon trated graphically the potentialities 
of the type as an efficient ae rial defense weapon. Flight activities 
included numerous long-range and mass formation cruises. Non-stop 
transcontinental crui ses from 'larch Field , California, to Langley 
F ield. Virginia, a di stance of 2,3 I 7 miles, ''ere made in as little as ro 
hours and 45 minutes elapsed time, establishing new records for 
military planes. iVIost sensational of all was the Army's mass good­
will flight from M iami , Florida, to Buenos Aires, Argentina, made 
with six of the Flying Fortresses under the command of Lieut.-Col. 
Robert Olds. The distance of 5 260 miles was covered in less than 
a day and a half elapsed time, in but two hops, with a stop-over at 
Lima, Peru. 

As a further development of the Flying Fortress type bomber, a 
new plane designated the Boeing ·.B-17A was completed and turned 
over to the Army A ir Corps on January 31, 1939. It is identical in 
size and similar in general de ign to the Boeing B-17 Flying Fort­
resses, but is equipped vvith special enrrine superchargers for operation 
in the substratosphere. 

The design and installation of the engine supercharging system 
incorporated in the new YB-17A is the product of months of research 
and experimentation. By means of exhau t driven blowers (or super­
chargers) , turning at high speeds, air is feel to the engines at approxi­
mately constant sea level density, although the airplane may be at an 
altitude of 20,000 feet. This rarefied air is first compressed to sea­
level density, then cooled by radiators . both operations being per­
formed before it enters the carburetors. By means of these super­
chargers the approximate maximtun power output of the engines may 
be maintained in spite of a decreased density of the air at high 
altitudes . 

The Brewster Aeronautical Corporation, Long Island City, New 
York, produced wings and tail surfaces for the Canadian Car & 
Foundry Company, two place fighter and wings, tail surfaces and 
wing tip floats for Navy fighters , utility amphibians and long range 
patrol boats. In the early part of the year Brewster delivered 47 sets 
of wings and tail surfaces for the Canadian Car & Foundry Company 
Ltd. Model G-23 two place fighter , which completed the total order 
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BREWSTER SCOUT -BOMBER 

Model XSBA-r, designed for the U. S. Navy, is powered with a Wright Cyclone 
engine. 

of 54 sets initiated in 1937. Brewster also delivered 8o sets of wings 
and tail surfaces for Navy fighters, 40 sets of wings , tail surfaces 
and wing tip pontoons for Navy utility amphibians, and in excess of 
123 sets of wing tip pontoons and braces for Navy long range patrol 
boats. 

Brewster's XSBA-r soo-lb. dive bomber was approved and ac­
cepted after undergoing Navy service tests. As a result of the out-
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tanding perform ance of the X BA-r the Tnited S tates Navy is pro­
ceed ing with the manufactu re of a production order of these planes 
at the Naval A ircraft Factory in P hi ladelphia. The E re' ·ster r.1Ioclel 
138, which is the export version of the sao-lb. dive bomber, was re­
leased for export. The Brew ter M odel XF2 ,L\-r won the Navy 
sing le seater fi ghter competi tion. Ba eel on the performance of the 
experimental airplane B rew ter received a contract for .-4 F2A-r 
single seater fighters, delivery beg-inning ea rly in 1939. 

CESSNA AIRMASTER 

A four-place plane for the private flier powered with a Warner Super Scarab engine. 
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CONSOLIDATED PBY 

Navy patrol flying boat, powered by Pratt & Whitney Wasps. 

The steady increase in business necessitated an expansion in fac­
tory space. The company purchased a multi-story building of 170,­
ooo square feet occupying one-half of a city block in Long Island 
City, with provision for expansion on the remaining land equivalent 
to the present available floor space. The building permits the cen­
tralization of activities. 

Although now actively engaged in the airplane manufacturing 
field Brewster is carrying on its parts business. 

Cessna Aircraft Company, Inc., Wichita, Kans., brought out a 
new Airmaster model, a four-place cabin monoplane with a 145 h.p. 
Warner engine. It had a stated top speed of 162 m.p.h., cruising at 
151 m.p.h., gross weight 2,350 lbs., empty 1,380 lbs. and 34 ft. 2 in. 
wing span. 

Consolidated Aircraft Corporation, San Diego, Calif., in May, 
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1938, celebrated the I - til anniver ary of it found.ing, ha\ ing pro­
duced over 2,000 airplanes. The activities of the corporation centered 
around the building and development of the la1·ge flying boats, with 
emphasis on the production of the famous record breaking PRY patrol 
bomber type. The P BYs, almost a quickly as deli ·ered to the Navy, 
e tabli shed new massed flight record::. . These flights, described by the 
Navy as ' ·routine transfers" invol ·ed 147 P.BYs and as fli ght crew 
members, r ,0-2 men. The non-stop flights ' ·ere from San Diego to 
Pearl Harbor, Hawaii (2,553 mile ) and from San Diego to Coco 

olo in the Canal Zone (3,087 miles) . The smallest group in these 
flights was 12 planes, and the largest was 48, making the hops con­
currently. O n only one occas ion did any of these alight en route. On 
the fli ght of 48 to Coco Solo, three of the group, ;;tf ter battling adverse 
fl ying conditions for hours, descended a few miles short of their 
destination to take on additional fuel simp!) as a precautionary 
measure. The flights \~ere otherwise completed '' ithout incident, thus 
piling up an almost incredible record of consistent long range per­
formance: 422,283 airplane miles, or about 17 times around the globe. 

The Consolidated model 28 (commercial P.B -) of Richard Arch­
bold of the American l\!Iuseum of N atural History, flew from San 
Diego to Dutch New Guinea in three hops in June. San Diego to Ha­
waii (2,553 n1.iles) , H awai i to \IVake I land - ,300 miles), Wake to 
Hollandia, New Guinea 2,325 mile ) . F lying time: sr hrs. and 4 
min. Immediately setting about with the \\ ork of the expedition, this 
plane transported over r8o miles of practically impenetrable jungle, 
r ro men with tons of supplies and equipment to establish a base 
camp on Lake Hebbema (elevation rr ,soo feet) , in the interior of 
New Guinea. A nother camp of 6o men was similarly established on 
the lndenberg River, with both camps set up in record time for 
jungle exploration work. Making possible exploration work where it 
is impossible for native porters to penetrate, Richard Archbold 's 
model 28 has opened up entirely new fields. \ iV ithin a short time after 
the establishment of the bases, several new lakes were discovered and 
one flight of the plane brought to light the existance of a large colony 
of ·primitive natives hithertofore unknown to white man. 

Starting in May (' 39) the Archbold plane was to make the return 
trip to San Diego, continuing on around the world the long way. 
A rrival in San Diego was scheduled for July. The itinerary is south 
to Australia, across Australia and thence across the last ocean to be 
traversed by air, the Indian Ocean. This portion of the return flight: 
Onslo, Australia Vl.C.; Cocos lsi. ; Diego Garcia lsi.; Seychelles 
Isl.; and }-..fornbassa, Kenya, Africa, is the alternate "Empire Route" 
long advocated in Australia, and the plane will accommodate Aus-
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tralian representatives on the flights. Lake V ictoria, Lagos and Dakar 
will be the stops in Africa. St. Thomas in the \ iV est Indies follovvs, 
then Miami, Fla. 

An additional model 28 was sold to American Export A irlines 
for transatlantic survey work. 

Supplementing the PBY s and commercial model 28s, is the four 
engine XPB2Y-r, claimed to be the fastest four-engine flying boat in 
the world upon its completion. Successfully completing its tests , it 
was officially turned over to the Navy on August 24th. On Navy Day 
this Consolidated XPB2Y-r was flown from San Diego to Washing­
ton, D. C., entirely overland in a non-stop flight of 13 hours carrying 
a crew of ro. It was totally without equipment for alighting on land . 
The return flight was likewise overland and non-stop. The longest 
previous flight was one of five hours the clay before departure from 
San Diego. 

The Consolidated XPB2Y-r was described as follows: It is a four­
engine all-metal monoplane flying boat patrol bomber, its full canti­
lever wing mounting four Pratt & Whitney Twin Wasp engines of 
I ,050 h.p. each. 

In order that this patrol bomber may be entirely independent of any 
base for an extended period of time, the hull has been protected from 
corrosion by latest approved finishes. Beaching gear is installed which 
may be removed and stored in special racks within the hull structure. 
All facilities for extended flight and comfort of personnel are pro­
vided. These include commodious sleeping quarters, living quarters, 
galley complete with range and refrigerator, clothes lockers, toilet and 
washing facilities, heating and ventilating system, soundproofing, and 
even a well-equipped workshop complete with all appurtenances. For 
safety in the air and on the water, many novel adjuncts have been 
provided. All necessary navigation and engine instruments are con­
veniently placed and there is, of course, a complete radio installation. 

Another novel feature is the installation of retractible tip floats 
which, in flight, are drawn up to form the tip of the wing, thus increas­
ing the performance of the patrol bomber materially, while, at time of 
landing, they are let down and form, in addition to necessary flotation 
for the wing tips, an additional braking effect for slow landing. A 
complete telephone system is installed within the boat whereby any 
member of the crew may contact any other member. A r ro-volt alter­
nating current electrical system is also provided, powered by auxiliary 
power plant motors. 

Another feature is the provision of a special navigation turret aft of 
the wing. Here the navigator may station himself with his instru­
ments. He has a completely unobstructed view of the sky for celestial 
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observation. A rmament detai ls are withheld in accordance \•vith Navy 
policy. However, complete and powerful protection is provided in all 
directions. A tremendous load of bomb- a.l o ma) be carried . 

The Curtiss Aeroplane Divi ion of the Curti -V\ right Corpora­
t ion, Buffalo, N . Y., in 1938 reached the highest peak fo r peace­
time operation. Contracts for the ·nited tates \rmy, Navy and 
Coast Guard and the air fo rces of several fo reign nation were fill ed 
during the period. 

To handle increased business, it was foun d necessary to construct 

~---------------------------59·6·~--------------------~--~ 

THE CURTISS Y rA-rS ATTACK 

It is powered by two Wright Cyclone engines. 
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THE CURTISS P-36cA PURSUIT 

A single-seat fighter with Pratt & Whitney Twin Wasp engine. 

three additional buildings in connection with the original Curtiss 
Buffalo factory. These include a forge and foundry shop, in which 
zinc dies are formed for use on drop hammers and hydraulic presses 
and where exhaust stacks for all models are fabricated; a paint shop, 
in which is housed modern equipment. This building is completely 
air-conditioned and the spray booths are equipped with a water­
washing process which safely removes all the over-spray and keeps 
the air clear and free at all times. Overhead monorail systems allow 
the transfer of parts easily and swiftly and prevent undue handling 
of units after final paint. Large spray booths were designed which 
are capable of handling a complete wing or fuselage ~nd directly 
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oppo ite the booth are a et of d rying OYen into which the material 
may be tran ferred on the m norail in a minimum length of t ime. 

The thi1·d build ing hou s the complete assembly department. T he 
doors at th e east end open the complete width of the building to permit 
planes being rolled onto an a phalt ramp fo r engine test. Four over­
bead elect ric monorail s with three-ton automatic hoist allow the mm e-
111 nt of any uni t or completed airplane to any part of the building. 
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CURTISS OBSERVATION SCOUT 

Model SOC-4, a two-place plane po wered with a P ratt & Whitney Wasp. 
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THE CURTISS 76D 

A twin engine attack plane powered by two Wright Cyclone engines, 840 h.p. each. 

All tracks are interconnected with switches and an extension allows 
loading of trailers for shipment to the airport, should it be desired. 
The building has a clearance of twenty-five feet over the ceiling 
trusses, which will facilitate the construction of larger types of air­
craft than Curtiss is building today. 

Several new designs were developed during 1938. These include 
the YP-37 pursuit, the Allison-powered airplane similar to the XP-37 
which had been supplied to the Air Corps in 1937; the XP-40, another 
Allison-powered airplane entered in the 1939 competition for pursuit 
aircraft; the Hawk 75-R, a low wing monoplane using a radial engine 
but developed with interceptor characteristics; and the SBC-4, a sec­
ond production airplane of the SBC type which will supplement othet:s 
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now in service. Several changes were also made in the Hawk 75 
series of pursuits, but the_e were of such a minor nature that they 
were not given direct and specific cia sification. 

A t the beginning of 1939 major production included P -36A pur­
suits for the ir Corps and 13 YP-37 pursuits \\ ith Allison engines. 

new design designated as the XP-40 '' a- delivered to \ i\ right F ield, 
the , rmy testing base. This plane i al o pm~ ered with a "\ " Type 
li qu id cooled engine and although similar in specification to the P-36 
and P-37, is reputed to ha ·e considerably i.ncreased performance. 
Other production consi ts of bvo contract fo r -. S. Navy scout 

n ,, .. .. 
11 11 .......__ ___ __.,__ 

CURTISS HAWK 75A 

A one-place pursuit with goo h.p. Wright Cyclone engine. 
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CURTISS HELLDIVER 77 

A two-place scout bomber with 840 h.p . Wright Cyclone engine. 
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bombing airplanes, designated as the SBC-4 and a number of orders 
for the Hawk-75 series of aircraft. This type is a single place low­
wing all-metal pursuit airplane. Other export models available were 
the Curtiss design 76-D, a twin-engine attack monoplane or light 
bomber, the Curtiss Hell Diver 77, a dive bomber for carrier use and 
the Curtiss Sea Gull, a two place observation plane convertible from 
land to seaplane operation. Several experimental models were under­
going flight tests. 

The St. Louis Airplane Division of the Curtiss-·Wright Corpora­
tion, St. Louis, Mo., increased plant capacity and installed new pre-
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ci ion machine tool , a 420-ton hydraulic pre and e..xtensive jigging 
for production. 

The engineering department was engaged in development of three 
models, two of which were completed and one nearly completed b) 
1939· In add ition. certain unclisclo ed mili tary proj ects were on the 
program. T he most sizable project wa the deta il design and inter­
mediate stage testing of the C-\\ 20 transport, for which the general 
design and preliminary tructural and aerodynam ic tests \\ ere carried 
out during 1937. The second maj or project wa the C-Vv 21 inter­
ceptor , "hich wa fl own during the year. Also clevelopecl and com­
pleted was the C-v 22, primari l) a basic combat type, but also adapt­
able to private sport use. 

E n(Tineering \\ ork on the Model 20 consi ted partly of detail de­
sign ass isted by the construction of a full - ize mock-up, believed to 

-
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THE CURTISS-WRIGHT 2 0 TRANSPORT 

A 24-34-place twin-engine transport powered with double-row Cyclone engines. 
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THE CURTISS WRIGHT 21 

New interceptor, powered by an Sso h.p. Wright Cyclone engine. 

be the most complete airplane mock-up ever built; its complete in­
terior and pilot's compartment greatly facilitated design of these 
details. The test program was in a secondary stage in which all spe­
cific design units were thoroughly tested; engines and control systems, 
retractable landing gear, the hydraulic system, and heating system 
were all subject to thorough operating tests preparatory to installa­
tion in the completed airplane. 

Development of the C-W 2I Interceptor Fighter resulted from 
recognition of the need for a fast climbing, high speed military air­
plane as a necessary addition to present defense of large urban centers 
against bombing attacks. Flight tests showed a rate of climb for the 
airplane of s,ooo feet a minute, coupled with a stated top speed of-
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more than 300 m.p.h. It wa claimed to be the fa test climbing air­
plane in the world. 

Combini ng certa in feature of the rg-R and _r the thjrd airplane 
de\ eloped by the com pan r durino- the ear , the -\ V 2 - Basic Combat , 
powered with a\\ right \1 "hirlwind wa ajd to have high performance 
for a ship of moderately low power. Its top peed of 217 m.p.h. at 
420 h .p. was made pos ible by an e.:-..-tre.mely clean design \\ hich in­
cluded a complete!) cowled retractable landing gear. 

In prod uction during the year were the 19-R AU-Purpo e military 
airplanes fo r the ex port mark t and ta il a emblie , aileron , flaps, 
exhaust man ifolds, fuel and oil tank . and eno-ine cowls for Hawk 
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THE CURTISS-WRIGHT 22 
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"' 

A two-place basic combat plane powered by a 420 h .p. Wright Whirlwind engine. 
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CURTISS-WRIGHT BASIC TRAINER 

Wright Whirlwind-powered, this model 19-R is a two-place plane. 

75's being assembled at the Curtiss Aeroplane Division plant in Buf­
falo. 

The construction of the prototype C-W 20 was a major shop 
accomplishment, begun in February, 1938, and nearing completion at 
the end of the year. The ship's components were built up in perman­
ent production jigs, all electric arc welded to eliminate the shrinkage 
and warpage as found in former bolted and acetylene welded jigs. 
To compensate for temperature contractions and expansions of parts 
set up in the larger jigs, bases for these jigs were mounted on adjust­
ment jacks, and special checking stations were laid out on the jigs· for 
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proper alignment f rom time to time a required. The ship was jigged 
for construction in the following major a ernblies: fuselage, wing 
center panel , tail cone and surface outer panels, engine nacelles, land­
ing gear and tail wheel as embly . Minor assembly jigs were con­
structed for wing fl aps and other control surfaces and fo r fuel tanks. 
Permanent production j ig . rather than temporary development set­
ups, were employed in order to faci li tate the transition to quantity 
production of the tran sport. 

T he Culver A ircraf t Corporati on, olumbus, 0., formerly the 
Dart Manufacturing Corporati on, became act ive in sales and pro­
duction of Dart airplanes during 1938. The Dart Model G and later 

J 

THE DART GW 

A two-place plane with a \Varner engine. This private owner machine is manu­
factured by the Culver Aircraft Corporation. 
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THE DOUGLAS DC-4 
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A 42-place d ay or 30 berth sleeper transport, powered by four 1 ,400 h .p. Pratt 
& Whitney Twin Hornet engines. 

the Models GK and GW were produced, and found favorable accept­
ance from private flyers and fixed base operators. Parks Air Col­
lege purchased one of the first Dart airplanes early in the year, and 
after a service test, placed an order for five Model GW Darts which 
were delivered and placed in service. Numerous small schools and 
operators also use Darts for primary and acrobatic instruction. 

A standard Model G Dart was flown at the National Air Race 
Aerobatic Exhibitions by Leonard R. Peterson, and amazed specta­
tors by its maneuveribility and inverted flight characteristics. The 
facilities and factory floor space were enlarged three times during the 
year to accommodate increasing business. 

Distributors were appointed in the various distributing sections. 
The policies of the company remained unchanged for 1939. Experi-
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mental and service te::.ting of a higher pmvered airplane, the Dart 
:lode! I , is being conducted. ales plans call for a more complete 

coverage of the nited tates, as well a fo r an active participation 
in the export trade. 

II the Model G Series of Dart airplanes are two-place, enclosed, 
low-wing airplanes . The variation in model designations di t inguish 
the power plants. The plane has cantilever wings and tail surfaces, 
elliptically tapered wings and d ose coupled de ign. The side by side 
seating arrangement is standard on all m dels. 

Douglas Ai rcraft Company, Inc., ·Santa :Ionica Calif., had a 
backlog of nearly $50,0~~,ooo of well-balanced production in mid-year 
of I939· \iVith recent tml.!tary orders added to those on hand, Douglas 
continued to stress its commercial field activities by bringing out new 

1-

THE DOUGLAS DC-s 

A 16-passenger transport powered by two r,2oo h .p. Wright Cyclone engines. 
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DOUGLAS DAY-SLEEPER TRANSPORT 

Available either as a 21-passenger day plane (DC-3) or a 14-place sleeper (DS-T) 
these planes are powered with two Pratt & Whitney Twin Wasps or Wright G-2 

Cyclone engines. 

types of planes to augment its transport models in use in the United 
States and on international air lines throughout the world. In addition 
to the current production of aircraft for the air services of the United 
States, the company was concentrating its efforts as the year pro­
gressed on the refinement and improvement of a medium sized bomber 
of the B-I8 type for the Army Air Corps, and on the start of the 
$I s,ooo,ooo order for an ultra-modern, high-performance, twin-en­
gine attack bomber capable of speeds heretofore unattained in air­
planes of its type . 

Highlight of I938 was completion of the DC-4, which received 
its approved type certificate on May I I of that year. Immediately 
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after obtaining its commercial Jicen e the bio- tran port made a service 
te t flight and "good will tour"' aero s the continent stopping in the 
major cities for demonstration fljo-hts. _ s the re ult of this trip and 
of its remarkable performance the DC-4 wa widely acclaimed in the 

nited States and in Europe as the outstanding de ·elopment of its 
time. 

baring some of the spotlight \Ya it newer but smaller sister, 
the DC-s. B.) the middle of June 1939 th ree a.ir lines had placed 
orders for twelve DC-5 airplanes, "hile many other air lines instituted 
inquiri es and studies of this model' performance cl1aracteristics and 
its adaptability to their uses. Lines placino- order '' ere K L _I[ (Royal 
Dutch Airlines), Pennsylvania Central Airlines, and cadta o£ Col­
ombia, South America. The Dutch air line, which operates the longest 

THE DOUGLAS DT -203 

Powered by a Pratt & Whitney 550 h .p . engine. 
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DOUGLAS 8A-3P 

A two-place attack bomber with 86o b.p. Cyclone engine. 

scheduled air route in the world from Amsterdam to Batavia and is 
the largest foreign user of Douglas equipment, had signed a contract 
for four. Pennsylvania Central Airlines' first order was for six, and 
the South American Line 's for two. 

The DC-4 is a 42-passenger (Crew-s), sleeper-transport. The 
production model weighs 66,500 pounds, has a wing span of r38 ft. 3 
in. and an overall length of 97 ft. 7 in. As a night plane,· the sleeper 
arrangement will accommodate 32. With its four Pratt & \ i\Thitney 
engines of I,450 h . p. each, making a total of 5,8oo h.p., it claims a 
cruising speed of 200 m.p.h. ( 65 per cent of power) , has surpassed a 
top speed of 245 m.p.h., and can land at 70 m .p.h. Except for "Tri­
Safety" (Douglas trademark) tricycle landing gear, which makes it 
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pracbcal for present ai rport , taj) a embly and povYer plants, the all­
metal design and construction o{ the DC-4 fol.lo - closel - that of the 
universaJ ly u eel DC-3. I t represents the pooled experience of the 
Douglas Ai rcraft Company and five major air lines. 

The DC-s is a r 6-pa enger "Crew-3) , hi o-h-wing transport with 
a g ro s weight of 20,000 pounds and a ,,-jno- pan of ~s feet It i being 
pre en ted wi th many di fferent engine in taJJati01r which "' ill give it 
top peed between 235 and 2-o m.p.h . The new tran p t·t " as de igned 
f r feede r line opera tions, and for commercial fl] ino- over routes now 
onl y partly covered by tran continentaJ rur line _ It Tri- afet- land­
ing gear and aerodynam ic characteri tics mak the D -- an icleaJ a ir-

i~ 
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DOUGLAS DB-19 

A two-place dive bomber with 750 h.p. Twin Wasp Junior engine. 
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plane for gett ing into and out of smaller fi elds hereto fore deprived of 
high speed operat ions. 

Typical Douglas production flowed from the two plants, the main 
plant at Santa lVIon ica, and the E l Segundo Division , under the general 
managership of Major Carl Cover and Edmond Doak, respectively. 
The commercial deliveries resulted from repeat orders of ·'old cus­
tomers", both in the U nited States and E urope, and also from orders 
of new customers in those and other countries. In addition to the 
high quantity domestic military orders were those of Peru, F rance 
and the Netherlands governments. Conservative figures showed Doug­
las com mercial transports were fl ying more than 350,000 miles daily 
over 58 countries of the world. The universal demand for the com­
pany's DC-3 models continued in 1939, during which time delivery of 
the 350th transport was made. In this number is represented the 139 
14-passenger DC-2's and a total of 150-2's ancl-3's in foreign service. 
Improvements and new developments incorporated in the DC-3's, to­
gether with their basic design, have been responsible for the success 
and continued manu facture. In addition to installing the newer 
Wright G-102A and G-103 A engines and the Pratt & \i\fhitney 1830-
C's, the DC-3's were fitted with hyclromatic full-feathering propellers. 

The latest Douglas engineering improvements were new oil tanks , 
spherical pressure tanks for the hydraulic system, landing gear hy­
draulic struts, floor panels and heating system boilers, all designed 
to give better service. The cluralumin inner cowl rings were changed 
to stainless steel, and a newer and more efficient fuel clump valve sys­
tem was installed. There were numerous detailed changes, many of 
which were originated by the operating air lines. Two of the new 
DC-3 customers in 1939 were Canadian Colonial Airways and North­
west Airlines. 

In · its I ,400,000 square feet of floor space the Douglas Aircraft 
Company was employing more than 700 engineers and 7,100 shop 
and office workers, whose average monthly payroll was nearly one 
million dollars. 

Research and engineering development continued to be among the 
foundation stones of Douglas policies. In the first quarter of 1939 the 
corporation spent as much on perfection of its product and air devel­
opment of new models as it set aside for profits. In the last two years 
more than $2,ooo,ooo was spent for that purpose. 

During the last ten-year period it spent approximately $7,000,­
ooo in developing its experimental models . These expenditures repre­
sent the total accumulated cost of thirty-one experimental airplanes. 
It gave the world some of its most efficient airplanes and brought to 
Douglas universal acclaim. 
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The El S gundo Divi-ion added another modern structure to 
its plant. T he new buildina is 1 20 x 4 0 feet and adds 62,800 feet 
to the cl ivi ion 's wo rking pace. 

I n fo reign bu iness the companv opened some new fields. The 
Order for rrench high- peed attack bomber \Va well Lmder way by 
mid-swm11er. T hree . -3P low-winu attack bombers, capable of a 
- "'0 m.p .h. top peed, la t of an orde f r Peru, were flown a·way 
f rom the ompany' plant by Peruvian _ · 1\1i ion officers, estab­
lishing a r cord of 24 l o r and - minot for the 4 790 miles, aver­
aging well ver rgo .p . . and blazing new trail in fr iendly com­
mercial relation with a ou Am 'can neiuhbor republic. Another 
significant flya\\ay deli -erT \\a " oi aD - ior Air France, sold 
through the company~ E opean cren - e Fokk:er Compan · fo r use 
in outh _ merica over the --. n ean ou e of the F rench line. 
T he aiTplane. powered w-ith \Y · • G - 102 Cyclone . \\'as flown from 

anta l fonica via El P B o :n" - e. TeA-a ; l\'.[~'\.-i co and Guate-
mala citie ; Canal Zo ; Lima. P :1. and YaJpariso, Chile ; to its 

_-\11 

ships are now being 
interesting sidelight in onr:.ecc.on 
planes is the fact tha'- e Fa:: 

In 19"' more' 2.f "were 
customer alone, the A ial ~T"T' .. , :r on 

6 \ iVarner-powered ·' - -t's'' for u- i ·1• g ai 1ai1 and ~"Xpress to 
the remote region of the ri ~'om. C the e..'Xport ale went to H aiti , 
South America, A laska, F an~e nd .= o ·th _ fri a. 

In 1939 no chanaes -ere de ·-h affect ed the ship aerody-
namically. I t i till a .:J--plac:e ai ane · h the same perfo rmance, 
empty and gross weights and the e handlioo- characteristics . The 
1939 improvements con i t prin ·pa11y f a1 ae- in the landing gear 
oleo, tail wheel and incide refin e t~ . HydTaulic brakes have 
been su b tituted fo r the mechanica"" The te able full-swiveling tail 
wheel adds to the ease of a round o tr . :\. choice of P lex iglas or 
Safety Gla s windows · optional. Th in;:,trument panel incorporates 
more room fo r radio equipment. 

I n additi on to the continua ·on of th "24'' production, Fairchild 
was developing an entirely nevv ~hip. I i- known as the M 62. This 
is a low-wing tandem-seat Rano-e -powered airplane designed accord­
ing to n ited States Army specifica· ·orr for primary training pur­
poses . T he airplane is at pre ent in the xp rimental flig11t stages and 
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THE FAIR CHILD 24 

A private owner plane with Warner or Ran ge r engine. Above is Warner instaiiation. 

details of its performance are not yet available. It can be generally 
stated that the purpose of this type of trainer is to furnish something 
which even in the primary stages will enable the student to become 
accustomed to the general type of airplane, flight characteristics and 
technique necessary to the flying of basic trainers and advanced mili­
tary airplanes which are practically all of the low-wing type. 

Fleetwings, Incorporated, Bristol, Pa., has continued to add to the 
features of its stainless steel Sea Bird amphibian Model Fs. It is now 
licensed to use a two-position Hamilton Standard variable-pitch pro­
peller, and it is likewise licensed to seat four or five people. It is 
powered by a Jacobs engine. During the past year the ship has been 
demonstrated from Jamaica in the West Indies to Ottawa in Canada, 
and from Long I sland in the East to Los Angeles on the Vvest Coast. 
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Gr umman -~\ircraf Engineering orporat ion, Bethpage, I . Y., 
continued buildino- in o-le--eat fighter and uti li ty amphibians for the 

. "?\iavy. Delivery "·a completed on an ord er fo r Sr F3F-2 single­
seater fighter and work ha_ b rrun on a n order fo r 27 additional 
ingle- eater de irrnated a- F F - . The F3F-3 is similar to the F3F-2 

except for improved performanc achieved through design refine­
ment. Delivery was completed on contra ts f or 30 J-F-2 utilit) am­
phibia n fo r the U. _-avy and a repeat order for 2 0 more has been 

r-- '" I 40-6 

THE FLEETWINGS SEABIRD 

It is powered by a Jacobs engine. 
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GRUMMAN G-zr AMPHIBION 

An eight-place machine with two Pratt & Whitney Wasp Junior engines. 

received. N ine additional commercial G-2rA's were delivered, mak­
ing a total of 20 now in service. A modified version of the G-21A, 
designated as the XJ3F-r was delivered to the U.S. Navy. Work has 
begun on another version of the G-21A, designated as the OA-g, 26 
of which have been ordered by the Army Air Corps. One G-32, a 
high performance two-seater, has been delivered to Major Al Wil­
liams, and one G-32 A has been constructed to demonstrate Grumman 
single-seater performance. \\Tork is now in progress on two experi­
mental single-seaters for the U. S. Navy. 

The Grumman G-37, an export version of the Navy F3F-2 single­
seater, is available for export. This plane is believed to be the fastest 
biplane built and possesses exceptional maneuverability. 
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The Gwinn .-\ ircar C mpany, Buffalo, N . -., at the end of 1938 
" ·as enuaged in de ·elopin a two and three-place light airplane with 
tricycle landing gear and the aerodynamic control features of the 
orig inal Gwinn biplane ai rca r. 

Harlow E ncr ineerincr Corporation, lhambra, Cali f. , produced the 
Harlow P J -I. a two-place commercial monoplane powered by a 145 
h.p. \ i\ arner uper carab encrine. It had retractable landing gear. 

Howard Aircraft Corporation, hicacro Ill. produced its DG. -
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GRUMMAN G-37 

A single-sea t fighter with a Wright Cyclone 750 h .p. engine. 



330 

I. 

AIRCRAFT YEAR BOOK 

' 'I 
'I 
lo 

' '' ...... ________ --------'~ 

' " 

' I 
: 

28-6-----

GRUMMAN F-2F-r 

A one-place fighter with 650 h .p . Wasp Junior engine . 

) 

'I 

15PC and DGA-15WC models, powered by Wasp Jr. and \iVhirlwind 
engines respectively. 

Kellett Autogiro Corporation, Philadelphia, Pa., anticipated many 
advances in the rotary-wing aircraft field during 1939. In June, 1938, 
Congress voted $2,ooo,ooo for concentrated development of giro-type 
flying craft, and it was believed that this program, embracing interest 
of a score of Federal departments and bureaus, would reach full 
scope during the coming months. YG-IB direct-control military auto­
giros constructed by Kellett were in Air Corps use. Improved mili­
tary models for observation and liaison missions were in the design 
stage as an extensive production program got under way. During 1938, 
seven deliveries were made to the Air Corps. · 



NE\ TH I G I ~ THE AIR 33 1 

•o 

-~ ... 

!-------- J g'-o''.:...' ----

GRUMMAN J2F-1 

A two to four-place military plane powered with a Wright Cyclone 775 h.p. engine . 
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THE HARLOW PJC 

A two- to four-place plane with Warner Super Scarab engine. 

Design of the Kellett KD-rB commercial-express model was in­
troduced in connection with the operation of the Philadelphia-Cam­
den, N. ]., autogiro mail shuttle line, which was to start service to and 
from the roof of the Philadelphia General Post Office about mid-sum­
mer. Mail will be carried from the Central Airport, at Camden, the 
air mail field for the Philadelphia area. The KD-rB model, one-place 
with a large mail or express compartment, will be offered for com­
mercial uses in addition to the proposed extension of the mail-shuttle 
service to other cities. It is also suitable for feeder-express opera­
tions. It is a modification of the successful U. S. Army Air Corps' 
YG-rA (KDrA) type. 

The Lockheed Aircraft Corporation, Burbank, Calif., at the end 
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of 1938 reported that for the pr viou twelve months, it had made 
deJjveries of it commercial model . L ckheed Electra, Lockheed 12, 

and Lockheed r 4 to air line , pri ate purchaser and corporations 
throuo-hout the world, and had b o de li ·ery of a fl eet of high-speed 
reconnai s ance bombing plane for the Briti h ir 1inistr) . For the 
peri od ended Dec. 31. 193 . tl1e company exper-i enced a record sales 
volum e of 10,274. "03, and ''" it emplo ·ment oar to more tl1an 
3,000. F loor area of the factory had b en expanded to more than 
320,000 quare feet; and it we e."-p ted iliat arly in 1939 production 
facil ities woul d be ke) eel to a delivery ch dul of at least one plane a 
clay. This would be neces ary offi6als ajd to complete orders on 

HOWARD DGA-u 

A four-place plane powered with a 450 h .p. Pratt & Whitney Wasp Junior engine. 
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KELLETT KD-1 

A two-place autogiro for private operations powered with Jacobs engine. 

the books totalling more than $3o,ooo,ooo. New types developed dur­
ing 1938 included the Lockheed B-14, Lockheed 212 and the Lock­
heed XP-38. The latter was a twin-engine interceptor pursuit built 
for the U. S. Army Air Corps. 

The "B-14" is a twin-engine reconnaissance bomber similar in 
design to the commercial Lockheed 14, but is reputed to have even 
greater performance and improved flying characteristics. This model 
was being manufactured at a record pace at the turn of the year and 
rapid deliveries were being made to the British Air Ministry. The 
"2r2" is an all-purpose military conversion of the 6-passenger Locl~-
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heed I 2 commercial model. --\. dozen of the e twin-eng1;;e, all-metal 
fighters '' ere ordered b · the Colonial Go> emment of the Nether lands 
East Indies to be delivered early in 1939· 

The Lockheed 14 remained the company's most popular com­
mercial model ; and deliveries of this type were made to Australia, 
Royal D utch ir Lines, Royal Netherlands Indies Ain\ays, Polish 
Ai r Lines, Trans-Canada Aj r Line , ' Lares' Air Line of Rumania, 
Brit i h A irways, and many private owner , i.ncludin()' Howard Hughes, 
who fle w hi s Lockheed 14 around the world in July in the record­
breaking time of 9 I hours. 

The Lockheed I4 is described as an all-metal, twin-engine trans­
P?rt type providing luxurious accommodations for I I passengers, two 
pilots and a stewardess. At each of the passe.110'er seats is a reading 
r "' 1ght, ash receptacle and push button fo r calling the stewardess. Ex-

1 

KELLETT KD-1B 

It is powered by a 22 5 h.p. Jacobs L-4MA engine. 
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LOCKHEED 14 

This 14-passenger transport is powered with either two Pratt & Whitney Hornets or 
two Wright Cyclone engines. 

tra-large windows provide maximum vision for every passenger. Over­
head, a rack extends lengthwise on each side of the cabin and pro­
vides space for carrying wraps and small packages. Space for bag­
gage, mail and express is available in the fuselage, nose compartment 
and three supplementary compartments located below the passenger 
cabin. This baggage arrangement was made possible by the mid-wing 
design and construction of the Lockheed 14. The cabin is sound­
proofed, air-conditioned and heated. The Lockheed 14 has a provision 
gross weight of 17,500 pounds, is equipped with hydraulically oper­
ated retractable landing gear and is designed to accommodate any 



0:E\V THI:.J G L- THE AIR 337 

of the commercial radial enuine up to I,ooo hor epower. Pratt and 
\ Vhitney Hornet and \ ·right Cy I ne engine are normally supplied 
with thi type. 

A n impor tant inno-.; ation on the Lockheed 14 is the use of the 
F owler t pe tra iling edge winO' flap . Located on the under surface 
of the wing, the flaps are operated hydraulically and controlled by the 
pilot. The p r incipal effect of th e flap- i to increase the maximum 
lift coeffic ient without increa ing the vertical inking peed. T he flaps 
a lso perm it shorter take-offs wi th teeper c\jmb afte r take-off for 
clea rance of obstacles. Th i incr a e in li ft is not accompanjed by 
o la rge an increa e in d rag . This further fac ilitate their use for 

take-off . \\ ith the Fowler flap , it i possible to carry a much larger 

.-, 
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LOCKHEED ELECTRA 

A 12-place, twin-engine transport, powered with either two Pratt & Whitney Wasp 
engines or two Wright Whirlwinds. 
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LOCKHEED 12A 

An eight-place, twin-engine transport with a choice i':l power plants including 
Wright Whirlwinds, Pratt & Whitney Wasp Jumors and Menascos. 

load for a given wing area. With present day low power loadings, 
take-off distance, not flight, becomes the critical factor governing wing 
loading. Controllable by the pilot, these flaps may be extended any 
desired amount up to 45 degrees inflection, and locked in place. 

Late in 1938 Lockheed's subsidiary, Vega Airplane Company, 
Burbank, Calif., announced a new airplane, as follows: "Known as 
the Vega, the plane will be a low-wing monoplane carrying five to 
six persons, and will generally qualify for the requirements of cur­
rent air line transports. It will be metal structured and have a dual 
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engine power plant uni t mounted in the no of the fuselage and 
geared to a single con tant speed propeller. 

'' \ 1 "ing span of the ne\ · plane will be 41 ft. Overall length wil.l be 
31 ft. 50 in. , and the plane wiU be 9 ft. r in. in height. Estimated 
g ro s weight is SA I I pounds. Retractable tricy le landing gear \·vill 
be a feature of the plane. The \ ega airplane will foUO\v the general 
trend of the Lockheed tran port produced by the parent company, 
and will utili ze trailing edge wing flap h \-i n rudder-and-fin tail 
arrangement and other ad anced aerodynamic featu re . 

''The nitwin power plant con i of n,-o Mena o engines of z6o 
h.p. , each mounted side by side. and dr ivi ng a in e on tant-speed 
propeller through a i1e\\ method of gearing. The gear arrangement 
embodies over-running clutches which ope...rate on e ame plan as 
the overdri ve installations in modern automobile . Through this 
arrangement d ose ynchronization of the hYO e: ·12"in - · unneces ary, 
as they continue to run at the ame "peed eYe houah 'he power out­
put of one may be e..-xceeding the other. Likewi e. 'f one engine should 
stop, the other engi ne does not have to wor · again e inertia of the 
dead engine. Another featu re poin eel ou by he 
pany is the fact that by placing both engi e 
ment, excessive drag from the wing nacell 
nated. 

"The body structure of the plane ,.,;11 
The forward section will be con true ed of 
is mounted the cabin shell fabr icated fron altmir m alloy. The rear 
section of the body will be a semi-monocoque s u ure of aluminum 
alloy and will be attached to the teel tube s· ure af' of the cabin. 
The power plant will be supported by a welded tee! tube engine 
mount removable from the fonvard structure o the cabin. 

" The wing will be of metal and there '' ·u be two main panels 
bolted directly to the fuselage tru s. \ "ith this arrangement there will 
be no center section in the ai rplane. \\.i11g fl ap- of metal structure 
and fabric covered will be provided in each wing panel, and in addi­
tion, there will be a center section fl ap of · 1lit-type metal construction. 
Ailerons will be fabric covered, with static and dynamic balances. 
The tail group will consist of an aU-metal stabilizer. fabric covered 
elevator equipped with a trimming tab for maintaining longitudinal 
balance, and twin vertical metal tail surfaces mounted at the tips of 
the stabilizer. 

"The tricycle landing gear unit will be retractable, the two main 
wheels being retracted into the wings, while the nose. wheel will be 
retracted into the engine compartment. Even when retracted, all three 
wheels will still provide for emergency landing. 
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LUSCOMBE so 
A two-place plane powered with a Continental so h.p. engine. 

0 
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(\j 
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"The cabin is designed after the manner of the modern automo­
bile, two different cabin styles being produced. The custom or pri­
vate owner version will provide commodious comfort for five persons 
while the feeder air line version provides accommodations for pilot 
and five passengers. The cabin will be sound-proofed, heated and 
ventilated. The main baggage compartment will be located below the 
rear seats, and may be loaded through an exterior door in the side of 
the cabin. Mail may be carried in the wing adjacent to the cabin." 

Luscombe Airplane Corporation, vVest Trenton, N. ]., continued 
production on its Phantom, a two-place, high-wing cabin monoplane. 
This ship incorporates all metal construction, full monocoque fuse­
lage, using fabric covering, but metal structures, on the wing and 
movable tail surfaces. The Phantom weighs 1,300 pounds empty, 
gross weight I ,950 pounds with a useful load of 650 pounds; stated 
high speed of 160 m.p.h. with a Warner 145 h.p. engine, service ceil-
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ing 19,000 feet and range of 6 -o mile , landing peed 45 m.p.h., and 
crui sing peed of 140 m.p.h. The company produced a smaller ship 
simi lar to the P hantom in con t ruction, a two-place high-wing all 
metal cabin monoplane wi th a light weight of I , I OO pounds and a use­
ful load of 625 poun ds, stated top speed of 136 m.p .h. po'' ered with 
the \!Varner 90 h .p . engine, and a 700 mile cruising range. 

The Glem1 L. N[ar tin Company Baltimore, l\I d. at the beginning 
of 1939 wa p roducino- seYeral model f r milita_ry er ice. The 
l\Iartin 166 was a two-engine bomber, win o- area 6 q. ft . gross 
vveight r6,ooo lb .. tatecl h igh pe cl f _6o m.p.h .. crui incr at 2 00 

m.p .h. and optimum altitude o £ 18. · oo ft . ther -:\fartin a1rcraft in­
cluded the I -6-C, a 33 to 53 place fly ing boat pmYered by f ur \V right 
Cyclone engines of 8 -o h. p. each at - ,r oo r.p.m. at -. oo ft. T he 
company also produced the XPBNI-1 patrol bomber fo r t he . S. 

avy . 

r-------------------------~30'--------------------------~ 

MARTIN 1 3 0 

A so-place commercial flying boat powered with four Pratt & Whitney Twin Wasps. 
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MARTIN 166 

This bomber carries a crew of four, and may be powered with two Wright 
Cyclones of Sso h.p. each, or two Pratt & Whitney Wasps of 1050 h.p. each. 

Monocoupe Corporation, Robertson, Mo., reported four models 
in production-the De Luxe Monocoupe, Monosport, Monoprep and 
twin-engine Monocoach. The De Luxe Monocoupe model goA, was 
powered with the Lambert go h.p. engine and had a stated cruising 
speed of I IO m.p.h. The Monoprep and the Monosport were two new 
developments, two-place side-by-side monoplanes. They had a stated 
cruising speed of IOO and I IO m.p.h. respectively. The twin-engine 
Monocoach was powered with two Lambert go h.p. engines. It was 
a low-wing, cantilever monoplane, its cabin seating four and five 
persons. The wing span was 36 feet , length 24Yz feet, a stated high 
speed of ISS m.p.h., cruising at IJS and 142 m.p.h. 

North American Aviation, Inc., Inglewood, Calif., delivered and 
built many new planes, and developed a system of rapid production. 
Setting new records for peace time production by delivering 6o air­
planes for both the months of August and September, 1g38, the 
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company maintained it fa t output, and in the early part of 1939 six 
different models '' ere in scheduled produ tion. Facilitating I orth 
American's rapid output during 1938, wa the addition of a new 
building approximately 400 feet long to hou e the shipping depart­
m nt, wood hop, mater ial p reparation department and storage of 
materia l and upplies. A new unit was also built to provide for a tool 
d sig n r om , an L with the addition t the main offic · building, the 
tota l floor space of the plant approximated oo,ooo squa1·e feet at 
the end of 193 . T he p lant proper i appr ximat l) 300 ft. x 750 ft. 
with an unob tructed assembly floor from one end of the plant to the 
other. Large mezzanine fl oors are located on both sides where sub­
assembly work is accomplished and parts from these floors are fed 
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MONOCOUPE 

This deluxe two-place cabin plane built by the Monocoupe Corporation is powered 
with a Lambert R-266, go h .p. engine. 
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NORTH AMERICAN NA 16-3 

A two-place fighter with Wright Cyclone engine. 

to the main floor by overhead monorails. A separate unit houses the 
drop hammers and one of the largest hydraulic presses used in the 
aircraft industry. 

It was a matter of only a few weeks from the time that the French 
ordered 200 North American basic trainers to the time when the first 
airplane on the production line was wheeled out the doors for its first 
test flight. Several hundred basic trainers are now in active service 
in the U. S. Army and Navy, as well as the air services of foreign 
countries. Many repeat orders were received during 1938. During 
1938 employment and wages reached the highest peak in the com­
pany's history. 

Design rights were sold to a company in Canada on one of North 
American's more popular types , and activities have been continued in 
connection with the construction of North American aircraft in Swe-
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den and . u tra li a. Bu me of th i nature i- e.'\':pe ted to mcr ease 
dur ing 1939. 

Among the new plane desio-ned and built by _ T orth . merican are 
the I\ " -4-t a ttack dive-bomber the I\ _ -16 "Harvard ' . t rainer fo r 
Great Br itain , the ~ \ -40 tv ·in-engine attad;:-bomber and the N A-so 
single place pursuit. e\ era! innovation_ f he -BT-9 trainer have 
been deli ·erecl to outh Am r ican coun r i . 

T he _oo of the I\..-\ -16 type bei ncr built for France \Yill be used for 
t ra ini ncr purposes only. The hip i - a lO\\·-wioa full antilever mono­
plane. with an all-metal \ ·ing and ste 1 tube f 1 el e. fabric covered. 
The land ing gear is fixed. The po" ·er p lant i- a \\.r iah R -9r -E 3 
encr i ne developing 420 h.p. with a Hami l on anda ·d wo-p ition 
propeller. till another vers ion o f th ~A-16 i_ the ty . e of plane 

NORTH AMERICAN NA-r6-4 

.I 
..... 
C\J 

A t w o-place gene ral purpose and t r ainer pl ane with a 550 h.p . Wasp or 420 h.p. 
Whirlwind engine. 
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NORTH AMERICAN NA-so 

A single-seat fighter with a Wright Cyclone engine. 

ordered in quantity by the Brazilian Navy. This airplane, like the 
one for France, is a two-seat trainer with sliding cockpit enclosure. 

The airplane most responsible for North American setting new · 
production records is the BC-1, of which a total of 174 were delivered 
to the U. S. Army Air Corps before the end of the year. The BC-1 
is the first basic combat airplane ever purchased by the A ir Corps, 
its design having been originated by North American. Three of a 
more advanced version, the NA-54, are to be developed in 1939. 

Adapted from the BC-1 is the NA-16 "Harvard" , of which 400 
airplanes in lots of 200 were ordered by Great Britain. It is a two­
place, low-wing trainer with retractable landing gear, powered by a 
Pratt & Whitney Wasp 550 h.p. engine. Like previous models, the 
steel tubing fuselage has removable side-panels for easy maintenance 
and an all-metal bottom aft for protection when taxiing. The two-spar 
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wing is made up of a center ection and ·,vo outer panel and i metal 
covered. Provi ions are made in he ent · ection for landing gear 
wells and two fue l tank carrying a total of II I aallon . plit trail­
ing edge type flaps are incorporated inboard of the aileron and on the 
center section, while boo ter tab- a.re pre-ent on the aileron . All the 
movable control surfaces are of metal con tru ti n but fabric -cov­
ered to in ure ea e of control. The e:n ine mount i of te 1 tubing 
structure, and the engi ne in tallation ha been o d i!!ned that it may 
be taken off the airplane a one compl te unit and notber installed in 
a very short time. The flaps and brake are hydrau1ica11) operated, 
as is the retractable landing a ar. The "ail \Yheel i tee rable. 

46-3 •
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NORTH AMERICAN 0-4iA 

A three-place U. S . Air Corps observation plane, powered by an Sse h .p. W right 
Cyclone engine. 



AIRCR.AFT YEAR BOOK 

NORTH AMERICAN BT9 
An Army Air Corps two-place trainer, powered with a Wright Whirlwind 400 

h.p. engine. 

A complete set of instruments, electrical equipment, radio equip­
ment, photographic equipment and other miscellaneous equipment 
such as flares and fire extinguisher are installed. Provisions are made 
for a fi xed Browning machine g un and bomb racks. At the end of 
1938, N orth American was well into production of the "Harvard" 
although only a few months had passed since placement of the order. 

Production was also begun on 71 three-place 0-47A observation 
airplanes for the U. S. A rmy Air Corps and 93 for the National Guard. 
During the year 24 and 50 0 -47B airplanes were ordered by the Air 
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orps and National Guard re-pectively . The --t7A a mid-wing , 
a ll-metal , full-cantilever monoplane with retra able landintr trear. In 
the fuselage bell y a re accommodation for an ob erver and his equip­
ment, makin tr it the fi r t high-speed airplane de itrned fo r the _L\i r 

orp , ·ith fac ili t ies fo r the ob erver a the prime factor. \ Vri o·bt 
Cyclone eng ine developing 1,ooo b.p. at take- ff i u eel on the O--tT 
T he 0 -47 i one of ~orth : mer ican' fir t c mpletely all -m tal prod­
ucts. D uring the fir st fe ,, month of 19.) . a dev I pment of the basic 
combat ty[ e was constructed w ith an all-metal u latre. 1he fir t of 
th i type was fini shed and te t Ho\\"n in the middle of the year. and 

() ,, ,, 
~ 

NORTH AMERICAN NA-44 

A two-place Wright Cyclone-powered ligh t attack dive bomber. 
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because of its exceptional performance the N avy ordered 16 of like 
design shortly afterward. The NA-44 series, as the type is called, has 
a monocoque fuselage, except for the steel tube structure forward o f 
the rear pilot seat. Like its predecessors, it is a two-place, low-wing 
monoplane. The center section structure incorporates two integral 
fuel tanks. Having a larger engine than former airplanes of similar 
type, the N A-44 is able to carry a greater load, making possible in­
creased armament, such as a .30 caliber flexible machine gun, tvvo 
fixed fuselage .30 caliber guns and North A merican designed bomb­
racks and controls. 

The company's single-seat fighter, the N A-so, was successfully 
completed and test flown early in 1939. Several are being delivered to 
the Peruvian Government. A trim little low-wing monoplane, it carries 
complete oxygen equipment for spanning the high mountains of South 
America. Among its more noted features are its integ ral fuel tanks , 
Frise ailerons, and "stub" wing tips introduced by N orth American, 
which will be seen on other forthcoming models. 

The N A-so has removable metal fuselage side panels on each side 
of the pilot 's enclosure, giving a smooth outside surface with no rivet 
beads protruding. Differing from former North American designs, 
the fuselage sides are flush with the engine cowl, resulting in improved 
aerodynamic efficiency. Set into the upper front part of the fuselage 
are two .30 caliber synchronized machine guns, and under the outer 
wing panels are North American flush-type , built-in bomb racks. 
Each bomb rack can accommodate two roo lb. or five 30 lb. bo~nbs. 
Gun sights are provided forward of the well designed enclosure that 
boasts of exceptionally fine visibility for maneuvering in combat. The 
N A-so is powered with an 840 h.p. Wright Cyclone engine. 

A twin-engine attack-bomber, N A-40, with tricycle landing gear 
was built during 1938, and delivered to Wright Field for test , as 
was a twin-engine heavy bomber with turbo-superchargers carrying 
the XB-2 1 designation. 

The NA-40 is equipped with two of the latest ·wright I3SO h.p. 
R-2600 engines with 3-blade constant speed full-feathering propellers. 
The airplane is an all-metal high-wing monoplane using the typical 
underslung type of engine nacelle installation which was pioneered 
by North American Aviation and which was found to be highly effi­
cient from a standpoint of low drag and high propulsive efficiency. 
The wings are full cantilever, all-metal, with a new type of flap which 
permits much slower landing than the conventional type. The body 
is of all-metal semi-monocoque construction. The airplane weighs 
approximately r8,ooo lbs. fully loaded with a crew of three, the span 
66ft., the length approximately 48 ft., height ro ft. It is equipped with 
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th late t type of automatic hydraul ically-controlled tricycle landing 
gear, pro ·iding e..~ cellent maneuverability on the ground and per­
mitting of its use in rough fields. 

The type has been de igned to combine the desirable features of 
the attack plan e and of the bomber with hio h p rfo rmance both near 
ground le\ el and at altitude. T he ou ide kin of the body and wings 
i entirely fl ush-r iveted and i ex treme! clean. T his, together \\ ith 
the modern de ign of all of the qui ment u ually cont ributing to drag 
i the rea on for the e..~tremely high performance of this airplane 
which ha greatly exceeded all e timate . T he forward section of the 
body i made up of tran parent panels, a.l lO\Y incr maximw11 visibility 
for the crew· the p ilot beincr located in uch a manner as to provide 
vision in ali direct ions without interference from enoine nacelles. 
I nstallations are provided for an lmusuall · large number of fixed and 
fle..'\:.1ble machine guns; and a la rge bomb load of assorted types of 
bombs is carried internally. 

1 ::: 
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THE PIPER CUB COUPE 

It is powered by a 6o h .p. Franklin engine. 

,, 
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PIPER CUB J -3 

A two-place plane for the private owner manufa ctured by the Piper Aircraft Cor­
poration, Lock Haven, Pa. , powered with a choice of five engines ranging from 

40 to so h.p. 

Piper Aircraft Corporation, Lock Haven, Pa., broke records for 
civil airplane production in 1938, when 737 Cub planes left the 
assembly line. Of that number 8r were shipped abroad. 

The J 3 model Cub Sport was further improved by the introduc­
tion of the various 50 h.p. motors which became available in the ·early 
summer. vVith the added power thus obtained, and with increased 
fuel capacity, the Cub became even more popular for private owner­
ship. 

In response to growing demand from the private owner, the 
Piper plant announced, in the fall of 1938, its Cub Coupe, a ship de­
signed from the beginning for private owner operation. Featuring 
side-by-side seating with comfort formerly unknown in the light 
plane field, adequate fuel capacity for four hours flight, deluxe equip-
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PITCAIRN ROADABLE AUTOGIRO 

A two-place cabin autogiro for priva te operations with go h .p. engine. 
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PORTERFIELD 35 

A private plane for two, powered with a Warner Scarab Junior engine. 

ment as standard, space and provision for over 100 lbs. of baggage, 
and new standards of beauty of line and finish, the Coupe became a 
distinct success. The announcement of more power, with the Franklin 
6o and the Continental 65 h.p. motors, early in 1939, and consequent 
increased performance to a top speed of 100 m.p.h. and cruising speed 
of go or better, and equally improved take-off and climb promises 
even more for the private owner. 

One of the important events of the year 1938 for the Cub was the 
selection by the State of Tennessee of five Cubs as training ships, to 
be used in the first civilian training program by a State. This was 
followed later by selection of Cubs in all of the college training courses 
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held under the direction of the C. A .. -\. and under the auspices of 
the T. Y. A. 

Important aeronautical records established b ubs in 1938 in-
cluded the long distance non-stop light plane refueling record of 
2,390 miles, held by T e t P ilots Kress and Englert ; and the light 
plane endurance record of 218 hours set in Lance ter, Calif., by 
P ilot Smith, Long and Schlieper. 

Porterfield A ircraft Corporation, r ansas Cit;, Nlo. , produced 
three models-the CP-50 ,., ith so h.p. Continental engine; the 35-Vv 
\\ ith 90 h.p. \ arner engine and the Advanced Biplane Trainer with 
90, 1-5, 145, and 165 h .p. ·warner engmes . The Zephyr, renamed 
Model 40, "'as also in production. 

~----------------34-8---------------------------------~ 

PORTERFIELD ZEPHYR 

A Continental-powered two-place plane for the private flier. 
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REARWIN 8ooo 

A two-place private owner plane with LeBlond engines from 67 to I 20 h.p. 

Rearwin Airplanes, Kansas City, 1\!Io., produced a new two-place, 
side-by-side, high wing cabin monoplane powered with a choice of 
two motors, the five cylinder go h.p. radial LeBlond or the seven 
cylinder 125 h.p. radial LeBlond. The new Rearwin, to be known as 
the Model 8ooo, dual stick controls, for better "feel" ; belly flap, auto­
matically controlled; So-inch wheel tread; hydraulic oil and spring 
landing gear with 7 inch travel; all controls dynamically balanced, 
and ailerons also staticaiiy balanced; trimming tab on elevator ; ad­
justable rudder tab and bail bearings throughout the control system. 

Ryan Aeronautical Company, San Diego, Calif., produced the 
S-T open cockpit plane for sport and military training and the S-C 
cabin plane for the private owner. The company planned to build 
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a new tv ·a-story factory 200 ft. wide and 300 ft. long. growmg 
fore ign t rade was reported . Three model of the -T series were 
p roduced, the chief di fference bei 1g the h rsepO\'\ er of the ienasco 
engm e. 

e ·er ky A ircraft Corporation, Farmingdale, N. Y ., produced 
three models-the EP- r , 2PA-2oo, and the _p -230 the last a two­
place low-wing m onoplane amphibian . 

S ikorsky A ircraft , tratford Conn. one of the manufacturing 
d ivisions of n.i ted A ircraft Corporation continued production of 
the S ikorsky -43 am phi bian duri ng 193 ov rnment contract 

=.., 
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REARWIN SPORTSTER 

A plane for the private flier, LeBlond or Warner powered . 
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RYAN S-C 

A Menasco-powered plane for the private owner that carries three. It is also 
available with a Warner engine. 

called for delivery of S-43's to the U. S. Army, Navy and the Marine 
Corps. In addition a number of commercial deliveries were made 
during this period. Early in 1939, this division was consolidated 
with the Chance Vought Aircraft division to form a new airplane 
division known as Vought-Sikorsky Aircraft, to occupy enlarged 
quarters in Stratford, Conn. 

The S-43 is a Hornet-powered twin-engine amphibian with ac­
commodations for I 5 passengers and a crew of three. It has a gross 
weight of 19,500 lbs. and a useful load of 6,6oo lbs. The S-43 has a 
span of 86ft., wing area of 780.6 sq. ft., length 51 ft . 2 in., wing load­
ing 25 lbs. per sq. ft., power loading 13 lbs. per h.p. , a stated top 
speed of 190 m.p.h. and a cruising speed of 166 m.p.h. 
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Sikorsk announced the 1939 model of the S-43, designated as 
the -43-B. T he S-43-B incorporates three changes oYer the earlier 
models : an increase to 20,000 lb . gross weight with a subsequent 
increase to 6 ,900 lbs. useful load. double tail provides improved 
single engine performance; and a longer bow is provided, increasing 
the hull length to 52 ft. 3 in. with resultant improvement in water 
handling characteri stics. Interior arrangement, po\\ er plants and 
equi pment '~ e re not changed over the original model. Performance 
varied only in single engine performance due to the installation of 
Hamilton Standard full-feathering propellers. 

RYAN S-T 

A two -place sport-trainer, Menasco-powered. 
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THE SEVERSKY EP-r 

A single-seat fighter with a Pratt & Whitney Twin Wasp engine. 

Early in the spring o( 1938 Sikorsky submitted a design to Pan 
American Airways for a 100-passenger Atlantic Flying Boat in com­
petition with three other manufacturers. The proposed airplane 
would have luxurious accomodations for 100 passengers, including 
individual staterooms, a large dining salon, a cocktail lounge and 
promenade decks. It would have a cruising range in excess of that 
required for a non-stop Atlantic crossing with cruising speeds of not 
less than 200 m.p.h. and up to 300 m.p.h. 

The Sikorsky S-42-B seaplanes, pioneers of the Pacific and At­
lantic air routes of Pan American Airways, carried out routine 
passenger and mail service on the Bermuda and South American 
routes during 1938. 
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The four-motored T\Yin \\·a~p-powered ikorsky Flying Dread­
naught XPB -I cont inued "Kavy te ts at No foil.;:., Va., dur ing 1938. 

T he Spencer-Larsen Aircraft Corporation of Farmingdale, I . Y., 
produced it new Model L -r - amphibian a two-place cabin plane. 
T he pr incipa l fea tures are it unique type of tricycle land ing gear 
a nd wing pontoon combination in connection \Yith the e-xtremely low 
center of g ra\ ity brought about b - the etwine in tallation within the 
hull. The shaft and gear type of propeller anoJe dri ' e i one of the 
fea tures '' hich has contributed Jar el - to the d ign a- a whole. T he 
constructi on .is of spruce and Bakelite bonded plywood, copper and 
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THE SEVERSKY 2PA 
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A two-place pursuit plane with a Pratt & Whitney Twin Wasp engine. 
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SIKORSKY S-42B 

Powered with four Pratt & Whitney Hornets, this flying boat carries 32-40 
passengers. 

brass fastened throughout for elimination of salt water corrosion. 
The hull is the N. A. C. A. Model 35, slightly modified, the principal 
feature of which is the pointed main step. The power plant require­
ment is the in-line type of 175 to 200 h.p. engine. The gross weight 
and stated performance is based on the Ranger engine of 175 brake 
horsepower at 2450 r.p.m.; gross weight 2,6oo lbs.; weight empty 
I ,700 lbs.; useful load 900 lbs.; cruising range 450 mi.; top speed 
134 m.p.h.; cruising II8 m.p.h.; landing speed 48 m.p.h. 

In addition to that project the company has developed preliminary 
designs for military aircraft, incorporating features proven by test 
flights with their SL-12C model. 

Spartan Aircraft Company, Tulsa, Okla., produced its five-place 
cabin, low-wing monoplane with a 400 h.p. Wasp engine. It had a 
span of 39 ft., length 26 ft., IO in., a gross weight of 4,000 lbs., 
stalled top speed of 2r2 m.p.h., and cruising range 900 miles. 

Stearman Aircraft, \i\Tichita, Kans., Division of Boeing Airplane 
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Company, prod uced primary and adYa.nced training planes, which 
a re now in sen ice in the - . )i"avy, . _ rmy Air Corps, the 
A rgenti.ne N a' a! Aviation erv ice the Braz:ilian Ann) ir Corps and 
the Phil ippine A rmy Air orp- . The Jaraest single order under pro­
duction '·as a fl eet of 92 t arman PT-I3- · primary trainers, final 
deli\ eries of which ' ·ere made to the -. ··r Corps at the begi1ming 
of 1938. T hese, in addition to the 26 PT-P' deli'iered on an earlier 
contract , gave the Air Corp a total of II tearmans fo r use in 
primar - training at Randolph Field an Antonio, Te...x:. 

Stearman PT-r3's and PT- r3A"s imilar to the tearman S-r's 
in service in the Navy, are h\ o-place biplanes \Vi hawing spread of 32 
~eet two inches; !1eight nine feet 4~ inches· length 25 feet, %s 
mches, empty we1ght 1,941 pounds, useful load 709 pounds, gross 
weight 2,650 pom;ds. These primal) trainers have a fuselage of welded 
steel frame, fabnc-covered; wings of spruce spars, spruce ribs and 
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SIKORSKY S-43 

A I$-25 place commercial amphibian , powered w ith two Pratt & Whitney Hornets. 
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THE SPARTAN 7WF 

A two-place experimental plane with 400 h.p. Wasp Junior engine. 

aluminum alloy channel drag struts, all fabric-covered; inter-plane and 
cabane struts of streamline aluminum alloy tubing and ailerons of 
riveted aluminum alloy construction, fabric-covered. Welded steel 
tubing construction is used in the tail group, with fixed stabilizer and 
with horizontal trimming provided by means of an elevator tab. Land­
ing gear is of the full cantilever type, equipped, as is the tail wheel, 
with oleo shock absorbers. The plane is powered by a 220 h.p. Lycom­
ing R-680-7 engine. 

Four Stearman Model 73L3 primary trainers and three Model 
76D1 advanced trainers were delivered to the Philippine Army Air 
Corps. The 73L3 is powered by a 225 h.p. Lycoming R-68o-CI en­
gine, while the 76DI is equipped with a 320 h.p. Pratt & Whitney 
Wasp Junior. 
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T he fl eet of tearman Model - 6 3 advanced training and expedi­
tionary type airpla.nes delj ered to the Brazilian Army Air Corps, al­
though similar in general con truction to the primary trainer, has pro­
vision for the installation of both a fi xed and a flexible machine gun 
and bombing equipment. The Brazilian planes included also alternate 
pro ·ision for the installation of two-\ ay radio and aerial camera 
equipment. The} are thus characterized by extreme visibility, being 
adaptable to long-range observation, aerial photography, scouting, at­
tack bombing and advanced training. Power plant of the 76C3 is a 
\iVright \1\ hirlwind engine developing 420 h.p. at sea level. The wing 
span is 32 feet two inches, o erall length 24 feet I I Yz inches, height 
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SPARTAN ZEUS 
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An experimental two-place military plane with Pratt & Whitney 550 h.p. Wasp 
engine. 
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THE SPENCER-LARSEN 

It is powered by a rso h .p. Menasco engine. 

nine feet two inches, empty weight 2,495 pounds and gross weight 
approximately 3,652 pounds. 

The Model 76Dr advanced training and expeditionary planes for 
the Argentine Naval Aviation Service augmented the fleet of similar 
planes delivered by Stearman in 1936. The Argentine Stearman, like 
the Philippine planes of the same type, are powered by Pratt & Whit­
ney Wasp Junior engines. They have alternate provision for operation 
as land planes or as seaplanes with Edo twin floats. 

All the airplanes listed above are variations of two basic Stearman 
training plane designs-the Stearman Model 73, including the United 
States Navy NS-r, U. S. Army Air Corps PT-13, and the Philippine 
Model 73L3, a primary trainer; and the Model 76, including 76Dr and 
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7 C3 an ad \ anced training and expeditionar· t pe plane. The general 
performance characterist ics of the Model 73 varying somewhat in 
accordance ·with the equipment employed on different model are re­
ported as fo llows : 1a..~imum speed 123 m. p.h ., cruisi ng speed 105 

m.p.h ., landing speed - r m.p.h., sen ice cei ling 13 5 00 feet; absolut~ 
ceiling 15,400 feet; rate of climb a sea level 8-o feet per minute ; range 
at crui sing speed 320 miles. General performance characteristics of the 

STEARMAN NS-r 

A two-place primary trainer for the N avy powered with a Wright Whirlwind 
22 0 h .p. engine. 
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STEARMAN 76D 

This two-place advanced trainer is powered with a 320 h.p. Pratt & Whitney Wasp 
Junior engine, and is available as either a land or seaplane. 

Model 76, also varying according to equipment installed, are: Maxi­
mum speed 153 m.p.h., cruising speed 135 m.p.h., landing speed 56 
m.p.h., service ceiling 16,700 feet, absolute ceiling 18,6oo feet; rate 
of climb at sea level 1,ooo feet per minute; range at cruising speed 472 
miles. 

A new secretly-developed high speed twin-engine attack bomber, 
the X-100, was produced by Stearman early in 1939. Designed and 
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produced at the tearman plant in \Yichita Kan a". the ne•v airplane 
was built as an ex perimental model for entry i11 he _ my Air Corps 
attack bomber de. ign competition . I i an all-metal hiah-\Ying mono­
plane, designed to combine the de irable features of attack planes 
and bombardment planes, \\ ith high perfo rmance both at the ground 
level and at altitude. F lu h type rivet are used over the entire outside 
area of \\ ings and body, giving the ai rplane a c mpletely mooth 
surfa·ce. Fo r ma..x imum crew visibil ity, the entire portion of the 
for ward section of the body i made up of t ran parent panel . The 
X- roo is powered by two 1400 h.p . Pratt & hitney R -2180 engines 
driving HamiltOI} tandard three-blade, constant peed full-feathering 
propellers. It has a g ross weight of approximately nine tons a \ving 
span of 65 f t ., a leng th of approx im ately S- ft . and an over-all height 
of approximately 12 f t. I t carries a crew of four, and has machine 
gun and bomb installations. I t has f ull cantile\ er al l-metal wings, 
is equipped with landing flap , and the body is of all-metal monocoque 
construction, with electr ically controlled landing gea r and tail wheel. 

Stearman-Hanm10nd A ircraft Corporation, South San Francisco, 
Calif. , grew out of the H ammond A ircraft Corporation, and at the be­
ginning of 1938 started to develop the model Y-rso-S, a two-place, 
side-by-side, enclosed low-wing, cantilever monoplane with pusher 
power plant and three wheel landing gear , th e third wheel being under 
the nose. vVith 150 h .p. Menasco C-4 engine the plane had a stated 
cruising speed of rr 8 m .p.h. , landing with flaps at 45 m.p.h. The gross 
weight was 2,250 pounds, range 6oo miles . The fuselage is a semi­
monocoque structure of 24ST Alclad bulkheads, formers, stringers 
and covering . The engine is supported in rubber bushings to reduce 
vibration, noise, and fatigue in structure caused by engine fo rces . The 
location of the engine above the wing protects the propeller from 
ground objects and places it in efficient location relative to the wing for 
a pusher. T wo 21.0 gallon fuel tanks are located in the leading edge of 
the center section, easily accessible from the ground. The wing span 
is 40 feet and the overall length, 26 feet ro·~ inches. The wing area is 
210 square feet . The all metal wing structure is provided with fabric 
covering. Differential tapered metal ailerons , statically balanced, pro­
vide lateral control. Split trailing edge flaps extend over 57 per cent 
of the 40 foot span. Flaps are controlled by the left foot pedal and 
hand lever. The tail surfaces are all metal full cantilever construction; 
the stabilizer is fixed, trim being obtained with a small trimming tab 
on the elevator. 

Stinson Aircraft Division, of the Aviation Manufacturing Cor­
poration, Wayne, Mich., brought out eight new models of its five-place 
Reliant high-wing cabin monoplane, and early in 1939 introduced its 
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THE STINSON ro5 

Three-place private owner plane with either Continental or Lycoming 7 5 h.p. 
engine. 

Stinson ros, a three-place high wing cabin monoplane for private 
owners. 

The Stinson ros marked the company's entry in the low-price 
field. The IOS was designed to sell for $2,99S, a figure which fell be­
tween the prices charged for four and five-place models and those 
charged for the socalled light planes. The ros was a fabric-covered 
plane with welded steel fuselage, wing spread 34 ft., length 22 ft., 
wing area ISS sq. ft., wing loading 10.2 lbs. per sq. ft., power loading 
21 lbs. per h.p., weight empty 900 lbs., useful load 68o lbs., and gross 
weight r,s8o lbs. It was equipped with slots, flaps and hydraulic 
brakes, the first time that a plane in its price class had possessed such 
advanced equipment. 

The Stinson IOS was powered by a 7S h.p. Continental or Ly-
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coming engine. It had a - tated hio-h peed of II - m.p.h. crui ing at 
105 m.p.h., lancling speed wi th flap dO\Yn 4J m.p .h ., an econmnical 
range of 391 miles, ceili ng 10 .0 00 ft. and ra te of clin1b f ·om sea level 
452 ft. per minute. The 105 carried an I o-al. fuel tank its range of 
391 miles, in still a ir, giving it a fuel con umption of more than 2 1 

miles per gallon . 
The fl aps were of the new N . A. C. _ . balanced t_-pe, mounted on 

the tra.i ling edge of the '' ing between the cabin and ai leron . to obtain 
a steep g lide angle and shorter and lower landings. The lots •vere of 
the fixed type, to obtain g reater lateral , or aileron, contr ol at slow 
speeds, and at the same time tending to prevent unintentional spins. 
The wings were semi-cantilever braced by streamlined metal struts. 
The 105 was equipped with stainles tee! fitti ngs both inside and out; 

THE STINSON RELIANT 

One of the 1939 Series five-place planes with eight different engine installations. 
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THE TAYLORCRAFT 

A private owner light plane, with Continental, Franklin or Lycoming 5o h.p. 
engine . 

and marked an interesting advance toward modern motor car design 
and construction in its cabin appointments. 

The 1939 Reliants also reflected the trend toward advanced motor 
styling, with emphasis on the comfort of the occupants and efficiency 
in the pilot's seat, in both accessibility of instruments and improved 
vision. The manufacturer claimed 25 improvements over former Re­
liants, and offered eight different power plant installations, including 
the 245 h.p., 260 h.p., 290 h.p. and 300 h.p. Lycoming engines; the 
300 h.p., 350 h.p. and 450 h.p. Wright Whirlwinds and the 450 h.p. 
Pratt & ·whitney VI asp. 

The Reliant had a wing span of 41 ft. 100 in., length 27 ft. 70 
in., gross weights ranging from 3,875 lbs. to 4,650 lbs. , depending on 
size of the power plant. The cruising speed also varied with the 
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power plant from 147 m. p. h. to I -9 m. p. h. The usef ul load ranged 
from 1,365 lbs. to 1,6os lb . 

Stinson al o continued to produce it mult:i-rurpo e Reliant for 
ambulance, fire and police patrol and other utili ty mi i ns. Niany air 
lines used Reliants for in trument flight trainin o-. The -e\ · York air 
police bought R eliants fo r emergenc ' patrol ·w rk · and imilar models 
were purchased by several F ederal Bureaus and fo reign governments . 

Taylor-Young A irplane Companv, _ lliance, 0 ., changed its name 
to Taylorcraft A ·iation Corporation on F ebruary 17, 1939 but it 
involved no change in capital structure, management or policies. The 
company is in production on the -o h.p. Taylorcraft, two-place, cabin 
monoplane, the model BL vvith the Lycoming so h.p. engine, model 
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THE VEGA 

A fi ve- to six-place experimental plane with the 520 h .p. Menasco Unitwin engine. 
The plane is the product of Vega Airplane Co. , a Lockheed subsidiary . 

I) 
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VOUGHT CORSAIR SBU-2 

A two-seat scout-bomber with a Pratt & Whitney Twin Wasp Junior engine. 

BC with the Continental so h.p. engine and model BF with the 
Franklin so h.p. engine. An early type, the Model A with Continental 
40 h.p. engine is produced on special order. 

The above airplanes are two place, side-by-side closed cabin mono-
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planes of the high \ving type. They ha ·e been produced in large 
quanti t ies du ri ng the Ia t t\VO yea r- over r o hav ing been delivered 
to date. 

Chance \ ought ircraf t, one of the manufacturing divisions of 
nited _ ircraft Corporation, continued production of the \ ought 

mili ta ry a irplanes during 1938. Early in 1939, plans were completed 

VOUGHT V-156 

A two-place dive bomber with Pratt & Whitney 750 h.p. Twin Wasp Junior 
engine 
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for consolidation of Chance Vought Aircraft with Sikorsky Aircraft 
to form a new manufacturing divi sion known as Vought-Sikorsky 
Aircraft, at Stratford, Conn. 

Having completed a contract with the U. S. 1 avy for Vought 
SBU-I and SBU-2 scout bombers, a two-seater biplane ·with a 700 
h.p. Pratt & 'Whitney geared Twin-Wasp Jr. engine, Chance Vought 
Aircraft proceeded with the construction o f SB2U-I scout bombers 
during the early part of 1938. The Vought SB2U-1 is a low wing 
scout bomber lanclplane powered with a 750 h .p. Pratt & vVhitney 
Twin-\iVasp Jr. engine and Hamilton Standard constant speed pro­
peller. Its structure is all metal with fabric covering on the movable 
tail surfaces and on the after portion of the wing and fuselage . The 
landing gear is retractable and the wheels lie flat in recesses in the 
wing. Night flying equipment and flotation gear are provided. 

The Vought Model V-156 airplane, powered by a Twin \ iVasp Jr. 
engine, was released for export. This airplane is a two-place, single 
engine, low wing, internally braced , all-metal monoplane substantially 
similar to the model SB2U-1 scout clive bomber designed for the 
Navy. The crew consists of two men, a pilot and a gunner, the latter 
being able to act as observer, radio operator or reserve pilot. Provi­
sion is made for maintaining two flexible guns in the wing outboard of 
the propeller disc with a flexible gun in the rear cockpit. Various 
types and sizes of bombs may be carried. 

Also available for export is the Vought V -143, a low wing, all 
metal, single place fighter. It is powered with a 750 h.p. Pratt & 
\i\Thitney Twin \i\Tasp Jr. engine and Hamilton Standard constant 
speed propeller. This model may also be powered with a single row 
\i\T asp Jr. engine where high performance is not essential, in which 
case it is designated as the V-150. 

The company began construction of an order for SB2U-2 scout 
bombers for the United States Navy. The SB2U-2 is a modified ver­
sion of the SB2 U- I, incorporating changes in landing gear design 
and improvement in performance. 

In 1939 the Vought-Sikorsky Division received quantity orders 
for its latest observation scout type, OS2U-r. It is a full cantilever 
low wing monoplane, with an all metalmonocoque fuselage, carrying 
a crew of two. It is powered with a nine-cylinder Pratt & Whitney 
\i\Tasp Junior eng-ine rated at 400 h.p. for take-off, and is equipped 
with a two-bladed Hamilton Standard constant speed propeller. It is 
convertible either as a lanclplane or single-float seaplane, but its chief 
function is that of a seaplane, operating from battleship or cruiser 
catapults, and used to direct gun fire and to conduct long range obser­
vation scouting missions. 



NE\\ T HI G L . THE \IR '377 

Three aerodynamic development- u ed here in combination for 
the fir t time, have so impro~·ed the lif t and controllability of the 
monoplane at low speed a o rend r the u e of this type feasible. 
Two f these are high-lift de ic , he r t being the new and highly 
effective "'deflector plate" fl aps u ed on the trai ling edge of the wing, 
and the econd the u e of "drooping ' aileron so rigged that at low 
peeds th y er ·e the arne functi n a flap and furthe r increase the 

li ft of the wing . The third device con i t- of " poiler ·· in the wings 
which supplant the aileron at low peed and pro\ ide the rolling 
moments necessary for lateral control. 

The structure of the ne~ · ai rplane inc rp01·ate a marked departure 
from previous practice in the use o f spot w lded aluminum alloy con­
st ruction for the major portion of the airplane. The pot welded 
tructure prO\ ides an absolute! smooth surface in contrast to the 

studded surface of the usual riveted con truction and thus permits a 
mooth o-Jossy finish conducive to high speed, as well as being more 

economica l from the manufach1ring standpoint. The Vought- ikorsky 
organi zation has pioneered in the u e of spot welding on aircraft and 
the new XOS2U-r represents the first application of this process to 
the primary structure of an airplane. o difficulties have been ex­
perienced in more than 200 hours of test flying. 

The OS2U-r has an overall span of 36 ft., with a length of 33 
ft . ro in. as a seaplane, and 30 ft. r in. as a landplane. Its gross 
weight as a seaplane is 4,764 lbs. , and as a landplane 4,542 lbs. 

\ ultee A ircraft , a division of A, iation Manufacturing Corpora­
tion, at Downey, Calif. , began inten ive experimental development late 
in 1938 and continued producti on of the \ I r- GB attack bombers 
which already were in use b) the air forces of Russia. China, Brazil 
and Turkey. A new model was the ·ultee \ -1 2 attack bomber, with 
a streamlined canopy, flush riveted constructi on and butt joints. 

The V-12 had a wing span of so ft. , and length 37·5 ft. Power 
plants varied with the basic purpose of the attack bomber. The 
standard V-1 2 was equipped with a Pratt & \i\ hitney 950 h.p. Twin 
\tVasp engine, giving it a stated top speed of 205 m.p .h. for bombing 
and 225 m.p .h. for attack, vvith a maximum speed of 262 m.p.h. 
for attack at 15,300 ft. altitude. Maximum range was r ,130 mi . for 
attack and 1,670 mi. for bombing ; ervice ceiling 25,500 ft. for attack 
and 2 r ,soo ft . for bombing. It carried bomb loads up to r ,roo lbs. in 
weight. The pilot's armament included four fixed wing machine guns 
fired by an electric trigger grip control, the charging of the wing guns 
accomplished by a direct cable system. Two 30-caliber and two so­
caliber machine guns comprised the wing armament. The gunner's 
cockpit in back of the pilot carried a 30-caliber flexible machine gun. 
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VULTEE V-11-GB ATTACK BOMBER 

It is powered by a goo h .p . Wright Cyclone engine. 

The bombardier's compartment back toward the tail also carried a 
30-caliber machine gun. 

Vultee also announced the V-u-TS torpedo seaplane, like the V-1 2 
for larid operations. The seaplane had a 1,050 h.p. Twin Wasp en­
gine and was designed to carry a r,6oo lb. torpedo, with a range of 
about 6oo mi. with that load. It also was equipped with six machine 
guns. 

V ultee was also in production on an A ir Corps order for Y A- r9 
single engine attack planes. The YA-19 was an all-metal , low-wing 
monoplane, powered by the Pratt & Whitney r ,oso h.p. Twin W asp 
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engi ne, carrying a crew of three six machine gun and a large load of 
bombs. 

\ ultee expanded plant fac.ilitie to take care of augmented engi­
neering personnel and production equipment. 

The \1\ aco _ ircraft Company, Troy 0. produced several models 
for the private owner. The i\ aco N with tricycle landing gear ac­
counted for about 34 per cent of the company's sales in 1938. It was 
a fo ur-place cabin biplane powered by a Jacobs L-s engine. Its char-

THE WACO MODEL C 

A four- to five-place private owner plane powered with a Jacobs or Wright engine. 
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THE WACO N 

A five-place private owner plane with tricycle landing gear and 285 h.p. Jacobs 
engine. 

acteristics because of the three-wheel landing gear were described by 
the company, as follows : 

"Its flying characteristics are, of course, entirely conventional but 
its characteristics in landing, taxiing on the ground, and in take-off are 
unusual. The action of the pilot is perfectly natural, because when he 
starts to move, he is in a natural flying position on the ground and the 
airplane moves forward in that position until it has attained speed for 
take-off, when it is taken off or actually takes itself off. There is no 
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ra1smg or lowering of the tail to confuse the new pilot, he merely 
makes the perfectly natural ge ture of pulling the wheel back when 
he is ready to ascend . The ai rplane is generou 1y equipped with flaps 
on both upper and lower wing~ . hen preparing to land, the pilot 
approaches the edge of the landing area, d o es the throttle, opens the 
flaps, and points the airplane to the spot on the !!TOtmd where he wants 
to land. The flap area is ufficient to make it difficult to hold the nose 
far enough down to attain a glide speed of greater than go m.p.h. At 
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THE "\VACO MODEL S 

A four- to five-place private owner plane, powered by a Jacobs L-4 or L-5 engine. 
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100 m.p.h. the flaps will close themselves. Again, as the pilot ap­
proaches the ground his action is perfectly natural. He levels off grad­
ually and when quite close to the ground, skims it in a perfectly natural 
position, in other words in the same position he occupies in his auto­
mobile. At no time does he face the problem of being forced to lower 
the tail to kill his speed, only to find himself ballooning off the ground 
again. The airplane can be put on the ground at its actual stalling 
speed of so-odd m.p.h. or can be put on the ground at So m.p.h., and 
held there in either case. With brakes on the rear wheels and the front 
wheel preventing a nose-over, it is of course possible to bring it to a 
very abrupt stop after it has once contacted the earth. It is immaterial 
to the novice whether the airplane be landed with the front wheel 
touching the ground first, the rear wheels touching the ground first to­
gether, or one or the other of the rear wheels touching the ground first. 
In any case the other two will immediately come on the ground and 
the airplane will remain there, the pilot and occupants sitting in it 
during this time in exactly the same position that they would occupy 
in an automobile; that is, in a natural position in relation to the 
ground." 

Improved and modified versions of the Waco basic design were 
the Waco C and Waco S, four- and five-place biplanes with two wheel 
landing gear and powered by various engines. Model S had either the 
225 h.p. Jacobs L-4 or 285 h.p. L-5 engine. Model C had the 285 
h.p. Jacobs L-5, the 330 h.p. Jacobs L-5 or the 320 h.p. Wright 
Whirlwind. The Waco Model D , military type, and the Model F-T 
unarmed trainer were among Vlaco planes offered for export. Ap­
proximately 42 per cent of the company's business in 1938 was export. 

Waterman Arrowplane Corp., Santa Monica, Calif., reported that 
it had been doing experimental work on a revised version of the 
Arrowbile "which will be practically identical to our 1938 model ex­
cept that the engine will be moved up to the thrust line and geared to 
the propeller, dispensing with the V -belt drive. The radiator will be 
placed in the center section instead of the nose of the nacelle ; and 
the wheel tread will be increased ten inches. This model is designed 
to be produced either as a straight airplane or as a flying automobile. 
In the former case it will be 200 lbs. lighter than the original Arrow­
bile and in the latter case roo lbs. lighter. In all other respects the 
specifications will remain the same." 

Builders of Aircraft Engines 

The Aeronautical Corporation of America, Cincinnati, 0., reported 
that it had produced a record number of Aeronca engines in 1937. The 
Aeronca E-n3C engine was a two-cylinder, horizontally opposed 
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AERONCA E-II3C-CBD 

A two-cylinder horizontally opposed aircooled engine rated at 40 to 45 b.p. at 
2,500 r.p .m. 
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AERONCA E-II3C 

A two-cylinder, horizontally opposed aircooled engine rated at 40 to 45 h .p. at 
2,5oo r.p.m. 
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CONTINENTAL A-so 

A four-cylinder horizontally opposed engine rated at so h.p. 

motor with a piston displacement of I 13.5 cubic inches, bore 4.25 
inches and stroke four inches, compression ratio 5 :4, weight 121 
pounds including magneto, carburetor and propeller hub. The official 
rating was increased from 36 h.p. to 40 h .p. at 2,540 r.p.m. 

: The Aeronca E-1 13-CBD engine, introduced in 1938, was equipped 
with dual magnetos and an automatic overhead valve gear lubricating 
system. It developed 45 h.p. at 2,500 r.p.m. and weighed 125 pounds. 

The Allison Engineering Company, Indianapolis, Ind., a division of 
General Motors Corporation, continued on development work, and 
passed Government type test on the Ethylene Glycol cooled V -12 
cylinder engine of r,ooo h.p. known as the V-r710-C6 engine. 

The installation of this engine in the Curtiss XP-37 U. S. Air 
Corps pursuit ship indicates interesting possibilities for high speed 
high altitude performance. 

The use of Allison V -1710 engines with special extension shaft drive 
for pusher installation in the Bell XFM-r two-engine fighter also 
develops speculation as to the importance of the return of high pow-
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ered liqui d cooled engines ror hiah performance military usage in the 
U nited S tates . T he read adaptation of thj type of enaine to the use 
of e.xhaust driven turbo upercharger pro" ide an engine with maxj­
mum sea level horsepO\\ er available to an · practical altitude resulting 
in very high rate of climb peed, a ,,·ell as high cruising economy. 

The V - r76o-C6 was a 12-cylinder geared liquid-cooled V -type en­
gine with stated rating of r ooo h .p . at 2 6oo r.p.m. compre sion ratio 
6 : I , blower gear ratjo 6.75: r , bore . - inche , troke ix inches dis­
placement I ,7 ro cubic inches length 94-47 inche , width 2 ·94 inches, 
height 40-72 inches, weight overall 1 2 o pound , ' ·eight 1.28 pounds 
per horsepower, fuel con umption at rated horsepower .60 pounds per 
brake horsepower per hour, using 87 octane fuel. 

. \Iii on was establi hin cr add itional manufactur ing fac ili ties at 
I ndianapoli s to meet t he req uirements o f the \ir orp incident to 
its expansion program. 

Continental Niotor orporat ion. D etroit. Mich., reported a pro-
duct ion of 1.356 aircraft engmes 111 1938. ranging from 40 h.p. to 

CO TINENTAL A-65 
A four-cylinder horizo ntally opposed engine rated at 65 h.p. 
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THE CONTINENTAL W-670 

A seven-cylinder radial aircooled engine rated 225 h.p. at 2,175 r.p.m. and 
250 h.p. at 2,200 r.p.m. 

250 h.p. Users of Continental engines included Piper, Luscombe, 
Aeronca, Taylorcraft, Stinson, 'vVaco, Porterfield, Vvelch and others. 
The Continental Aso, a so h.p. engine, introduced in 1938, was to 
have increased production in 1939. The A65, a 65 h.p. engine also 
was to go on the market. Later in the year a 75 h.p. Continental was 
to be available. 

Jacobs Aircraft Engine Company, Pottstown, Pa., continued pro-
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duction of its Models L -4 and L -- , even-cylinder aircooled radial 
engines, with various refinements. The L-4 was rated 2 - " h.p. at 2,000 

r.p.m., and the L-s 285 h.p. at 2 ooo r.p.m., at sea level, using 73 octane 
aviation gasoline. The L -5 also received a rating of 300 h.p. at 
2,120 r.p.m. at sea level, with 73 octane fuel for u e with controllable 
pitch or constant speed propellers, having a ratio at th.is rating of less 
than r % pound per horsepower. These models carried two Scin­
tilla batter ignition distributors and Edipse generator as standard 

THE JACOBS L-4 
A seven-cylinder, radial, aircooled engine rated at 225 h.p. 
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THE JACOBS L-5 
This seven-cylinder radial engine is rated at 285 h.p. 

equipment. Both types were also supplied with two Scintilla magnetos, 
designated as Models L-4M and L-sM, or with one magneto and one 
battery distributor, designated as Models L-4MB and L-sMB. A two­
piece main crankcase was used on all models, the front half being an 
aluminum casting carrying the front main bearing, and the rear half a 
magnesium casting. Nose case, accessory case and intermediate bear­
ing plates were of magnesium. All models had sodium-filled exhaust 
valves, forged aluminum pistons and four crankshaft bearings (two 
main roller bearings, and thrust and rear ball bearings). New type 
cylinder heads, with an increased number of deeper fins for cooling, 
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KIN~"ER R --

32 ~ a nnrox 
'I ---=----16 = " • 
- 16l 16 ~ I a 16 

This five-cylin der aircooled radial en,;ine ·- ra ed at r6o h.p. 

Provision was made for in o 
direct electric starter, and any ~ 
Vacuum pump, fuel pump, hy a 
pitch control and machine gun ) 
man; of the four and fi e-place 
ing the year, being installed in \Ya o, 
were introduced in the new Beech 

KL'i .ER EXGL'\E 

Kinner K-5, Ioo b .p. (left): Kinn r R- · , 1 h .p. ( right). 
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engine planes, and the F leetwings stainless steel amphibian. They also 
powered the Kellett direct control autogiros, built for the A rmy Ai r 
Corps. A substantial number of them went into service in Canada , and 
manufacture was begun there on the Fleet twin -engine freighter, pow­
ered with two Jacobs L-5M.B's. A fleet of Jacobs-powered vVacos was 
purchased by the principal air line in India. O ther Jacobs-powered 
planes were delivered abroad. The Jacobs Company announced that 
it would bring out a new series of engines in 1938, with 1'4 in. more 
stroke and 85 cu. in . more displacement than the L-5 series. 

Ken-Royce Aircraf t E ngine Company, Kansas City, Mo., manu­
factured the LeBlond engines . A seven-cylinder model was being 
re-ratecl to develop between 120 and 125 h.p. at 2,250 r.p.m. The 
go h.p. LeBlond engines were sold to Swedish flying schools. 

Kinner Airplane & Motor Corporation, Ltd ., Glendale, Calif., re­
ported that it was in production on six engines, the K-5 100 h .p. at 
1,8ro r.p.m., weight 275 pounds; the B-5 125 h.p. at 1,925 r.p.m., 
weight 295 pounds; the R-5 160 h.p. at 1,850 r.p.m., weight 315 
pounds; the C-5 210 h.p. at 1,900 r.p.m. weight 420 pounds; the C-7 
300 h.p. at 1,8oo r.p.m., weight 6oo pounds; and the SC-7 350 h .p. at 
1,900 r.p.m. at 5,000 feet, weight 650 pounds. 

Lambert Engine & Machine Company, Moline, Ill., produced the 
Lambert R-266 radial aircooled engine, direct drive, 90 h .p. at 2,375 
r.p.m., cruising rating 6o h.p. at 5,000 feet, compression ratio 5·55 :1, 
bore 4.25 inches, stroke 3·75 inches, displacement 266 cubic inches, 

1---- 45 ~ 
8 

KINNER B-5 

32 ~ approx.___, 
16 

This is a five-cylinder aircooled radial which is ratrd at 125 b.p . 
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A five-cylinder engine rated at go h .p. 

length 30 inches, diameter 34 inches, weight overall 225 pounds, 2.5 
poundsper ho~epowe~ 

Lawrance Engineering & R esearch Corporation, Linden, N. J., 
continued its development work on aircraft motors. 

Lenape A ircraft & Motors, Inc. , Matawan, N. J., built an addi­
tion to its plant, and continued production of its so h.p. Lenape 
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LAMBERT R-z66 

< 
0 

'-!<> 

"' .., 

A five-cylinder aircooled radial engine rated at go h .p. 

Papoose, with two other projects under way-the 90 h.p. Lenape 
Brave and the I25 h .p. Lenape Chief. 

Lycoming Division, A viati on Manufacturing Corporati on, \Vil­
liamsport , Pa., manufacturers of a ircraft engines and controllable 
propellers continued production of the R -68o-D nine cylinder 245 h.p. 
series engines and R-530-D seven cylinder r90 to 220 h.p. series en-

LYCOMING SERIES O-r45-B 

A four-cylinder horizontally opposed engine rated at 75 h .p. at 3,roo r.p .m. 
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gine a \\· ell a the 0 -q. --, erie -o and -- h.p. and 6 .=; h.p. four 
c_\'li nder horiz ntally opp eel encrine fo r li aht airplanes. 

The 0 -r 4 - - .~\ 1 -o and -- h.p . erie encrine were installed in the 
ronca . Pip r and Taylor aft liuht plan . hipments also were 

made to rowther Limited. L ndon. E ncr]and, who purchased so for 
in tallation in Taylorcraft plan beincr manufactured in E ngland. 
Encrine \ ·ere a \ ailable \\'i th in rr]o or cl ua lmaaneto ianition and pro­
\ i ion f r tarte r , enerator r fu I pum1 lri ,·e a \\'ell a with radio 
hieldincr and al6tude mix ure c n o l ca rbur t r. 

Early in 19 "'9 Lye mi 1cr r ce iYed an A. T. n a 75 h .p. direct 
d rive ngine knom 1 a th - r.r-C ri an l develoj ina 75 h.p. at 
3· roo r.p.m. Th e eno-ine wer aYailable with the ·arne accessory 
d ive- a the - q --. erie · n~ine . C n iderable de-.. elopment work 
had als been carried on \\·ith a ; - h.p. crearecl engine, to develop 75 
h. p. at 3· roo r.p.m. with a pro eller peed f approximate! · _,oso r .p.m. 

The R -6 o-E rie- nine cylinder eno-ine w·ere announced with 
ratin a f IJ ow : M odel R - o-E _ with a take-of£ rating of 280 h.p. 
at 2.300 r. p .m .. normal raLin cr - 6: h.p. at 2. - oo r .p.m. ; Model R-68o-Er 
wi th a take-off ratin cr of _ o h. p. at 2. ~oo r.p.m .. normal rating of 275 
h.p. a t 2.200 r.p .rn.: and )[ode! R- o-E"' with a take-off rating of 300 
h .p. at - ·300 r.p.m .. normal ra incr o f _ - h.p. at _,200 r.p.m . Those 

LYCOMI -G 0 -145 

A four-cy linder borizonta!Jy opposed engine rated at so b .p. at 2,300 r.p.rn. 
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LYCOMING SERIES R-5 30-D 

A seven-cylinder engine rated at 1 9 0 to 220 h.p. 

engines were similar in design to the R-68o-D series, the increased 
horsepower being obtained by the use of higher compression ratios. 

In the military field , Lycoming R-680-7 engines were produced 
in 1938 for use in the Stearman PT-I2A Army primary training air­
planes. The Model R-680-7 engine, rated at 220 h. p., was also 
equipped with automatic valve gear lubrication and complete acces­
sory drive equipment. The latest model R-68o-D series engines were 
used in the Stinson SR-ro Reliant and other airplanes· in commercial 
and private flying service. 

In 1938 a Lycoming-powered trio of light planes-an Aeronca, 
a Piper Cub and a T aylorcraft all with 50 h .p. Lycoming engines­
made a country-wide demonstration tour. The planes covered 29 



~EW THING I~ THE AIR 395 

LYCO 1E'\G £RIE: R- - ' D 

A seven-cylinder e.n,ine ra ' ed a 19 o _z b.p. 

tate . f -93 airpor t_. 

~-----43..50 ------.; 

LYCOMING R-68o-D 

This nine-cylinder, radial, a ircooled engine is rated at 245-260 h.p. 
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LYCOMING SERIES R-68o-D and E 

A nine-cylinder engine rated at 245 to z6o h .p . for th e R-68o-D a nd 300 h .p. for 
the R-68o-E. 

hour, 31.4 miles per gallon, .020S quart of oil per hour and 4,133 
miles per quart of oil. 

Menasco Manufacturing Company, Los Angeles, Calif., introduced 
the Super-Buccaneer, its sixth current model engine. Among the six 
approved Menasco engines were the 9S, I2S, ISO, 160, 200 and the 
250 h .p. models. The ISO, 200 and 2SO h.p. models were supercharged 
engines. The Thompson Trophy Race of 1937 was won by a Menasco 
Super-Buccaneer-powered plane. Commercially, Menasco engines 
powered the new Ryan S C cabin plane, the Stearman-Hammond 
Model Y, the Rearwin Speedster and the new Swallow. The Dutch 
Navy used Menasco engines in its training planes . A new factory site 
of 2 0 acres was purchased by the company thereby nearly doubling 
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LYCOMING '6-" ERIE 0 -14 --B 

A fo ur-cylinder horizontally oppo~ed engine rated at 75 h .p . at 3,roo r.p.m., and 
65 h.p . with ro h.p. r~erve . 

;.-----------~ol."----------l 8 
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MENASCO C6S-4 SUPER BUCCANEER 

Th.i? ?i4-cylinder inverted aircooled in-line t ype engine is rated at 250 h.p. with a 
maximum take-off rating of 290 h.p. 

\ 
.\ 
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MEN ASCO UN ITWIN 

Developing 520 h .p. fo r take-off it is a combin ation of two M enasco C6S- 4 six­
cylinder inverted in-line engines . 

its previous plant size . The C6S-4 was granted Approved Type Cer­
tificate No. 197 with the following specifications : 260 h.p. at 2300 
r.p.m . at 7,500 feet with a manifold pressure of 39 -5 in . Hg. on fuel 
of 8o octane. T ake off rating : 290 h.p. at 2400 r. p.m. with a mani fold 
pressure of 44 in. H g . with a fuel of 87 octane. 

The Menasco U nitwin was in the final stages of development, with 
the A .T.C. pending . It consists of two M enasco C6S-4 eng ines placed 
side by side and geared to a single, constant-speed propeller through 
a gear box conta ini ng over-riding clutches . T hese clutches provide 
automatic engagement and di sengagement of the engines so that 
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.MENASCO C6S-4 S PER-H CCAJ{EER E1 Gil E 

A six-clyinder inverted, in-line model supercharged and developing zgo h .p. for 
take-off. 

either eng ine may be cut out at will \Yi · h ut any ff ct on the other. 
T he propeller governor is clr iYen from ·he propell r ha ft rather than 
from either eng ine' cran kshaft. Po\\· r ratinrr : "_o h.p . at - 300 
r.p.m. at 7,500 feet . Take off rati ng: - o h.p. at --J.OO r. p.m. 

Monocoupe Corporation, Robert n. l\I .. contin ued to manufac­
ture their go h.p. Lambert engine, a five -cylinder fi xed rad ial. 

P ratt & \1\fhitney Aircraft, a cl ivi ion of l -ni tecl Aircraft orpora­
tion at East H artford, Conn ., con tinued to procluc two basic types 
of aircooled engines . One was the g-cylinder ingl -rO\\ radial, which 
was in use on a long list of commercial and mi lita ry aircraft in the 
U nited States and abroad. The other was the q-cylinclcr two-row 
radial , first produced in the ni ted tate by P ratt & \ Vhi tney in 1933. 
The popularity of the two-row type ' ·as indicated by the use of these 
engines in a rapidly growing li st of high-performance aircraft, in­
cluding such outstanding exam ples as the Douglas DC-3 's of U nited 
Air L ines and Northwest A irlines ; the four-engine Douglas DC-4 
transport; Curti ss and Seversky P ursuits; Consolidated Navy Patrol 
Bombers; Vought. Douglas, and Curtiss Scout Bombers; Sikorsky 
and Consolidated four-engined Patrol Bombers; Boeing B-I S .Bomber: 
and Vultee Attack airplanes. All models of both single-row and two­
row types were available with the latest P ratt & \1\fhitney design 
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PRATT & WHITNEY TWIN HORNET SERIES A-rG 

A 14-cylinder two-row geared engine rated at 1,400 h.p . at 2,500 r.p .m. for take-off. 

features, including automatic valve gear lubrication and automatic 
power and mixture control. 

The two-row engines were built in three sizes, the Twin \ 'Vasp 
Junior, Twin \Vasp, and Twin Hornet. Largest of these was the 
Twin 1-Iornet. with a displacement of 2180 cubic inches and a take-off 
rating of 1400 horsepovver at 2500 r.p.m. on TOO octane fuel ; the 
normal rating being I 150 horsepower at 2350 r.p.m . on roo octane 
fuel. 

The Twin Wasp engine was built in three models, all being of 
the geared type. Model SC3-G had a take-off rating of 1050 h.p. 
at 2,700 r.p.m. and a normal rating of goo h .p. at 12,000 ft. at 2550 
r.p.m. on 87 octane fuel, using a 7.15 :r blower ratio. Model S1C3-G 
was rated at 1200 h.p. at 2,700 r.p.m. for take-off, and 1050 h.p. at 
7500 feet at 2550 r.p.m .. on 100 octane fuel , the blower ratio being 
7.15 :I. Model S3C3-G had a take-off rating of r 100 h.p. at 2700 
r.p.m. and a normal rating of 950 h.p. at 14,300 ft. at 2700 r.p.m. on 
100 octane fuel, with a blower ratio of 8 :I. A ll three of the Twin 
Wasp models had a dry weight of 1413 lbs. 
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O ne model of the Twi n \\'a p Jun i r "·a in pr cl uction. This was 
the B4-G. a geared engine with a ake-off ratin o- f 8_- h.p. at 2625 
r.p.m. and normal rat ing of ro h.p. at g · oo ft. at - 5 ·o r.p.m. using 87 
octane fuel, with a blow r rati of I r : r. The engine had a dry weight 
of Jr_olbs. 

PRATT & WHITNEY HORNET SERIES E 
A nine-cylinder single-row engine in two direct drive and two geared models: SrE 
(direct) and SrE2-G (geared) rated at 875 h.p. a t 2,300 r .p.m. for take-off; SsE 
(direct) rated at 700 h.p . at 2,050 r .p.m. for take-off; and SzE-G (geared) rated 

at 8oo h .p . at 2,300 r .p .m. fo r take-off. 



402 AIRCRAFT YEAR BOOK 
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PRATT & WHITNEY HORNET SERIES E GEARED 

The nine-cylinder SrE2-G geared engine rated at 875 h.p . at 2,300 r.p.m . for 
take-off. 

~------43¥z···----~ 

PRATT & WHITNEY HORNET SERIES E 

The nine-cylinder direct drive SrE engine rated at 875 h.p. at 2,300 r.p.m. for 
take-off. 
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PRATT & \VHITNE"Y TWIN WASP EKGINE 

A 14-cylinder r ,2oo h .p. Pratt & Whitney Twin Wasp engine cut in half along the 
center line :;bowing compact d esign and intricate details. 

Three classes of the Pratt & \ hitne; single-row ~ngines were in 
production during the )ear, these being the Hornet, \iVasp, and \IVasp 
Junior. 

There were four H orn et models two of these being direct drive 
and two geared. Models SrE (d irect drive), and SrE2-G (geared) 
had take-off ratings of 875 h.p. at 2300 r.p.m. and normal ratings of 
750 h.p. at 7000 ft. at 2250 r.p.m . on 87 octane fuel. The blower 
ratio for the SrE model was r2 :1 , and for the SrE2-G model, ro :1. 

lVIodel S2E-G (geared ) had a take-off rating of 8oo h.p. at 2300 
r.p.m. and normal rating of 750 horsepower at 2500 ft. at 2250 r.p.m. 
on 87 octane fuel with a I o: I blower ratio : while model S 5E (direct) 
had a take-off rating of 700 h.p. at 2050 r.p.m. , and a normal rating of 
700 h.p. at 6ooo ft. at 2050 r.p.m . on 87 octane fuel, with a blo·wer 
ratio of 12 :i. The direct drive models weighed 975 lbs. dry, whi le the 
dry weight of the S1E2-G was IO/O lbs. and of the S2E-G, ro64 lbs. 

The \ iVasp class was represented by no less than six models, three 
of these being direct drive and three geared. The SIHr (direct) and 
S1Hr-G (geared) models bad take-off ratings of 6oo h.p. at 2250 
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PRATT & WHITNEY TWIN WASP SERIES C3-G 

A 14-cylinder two-row engine in three geared models ; SC3-G rated at 1,050 h.p . at 
2,7oo r.p.m. for take-off; S1C3-G rated at 1,200 h.p. at 2,700 r.p.m. for take-off; 

and S3C3-G rated at 1,100 h.p. at 2,7oo r.p.m. for take-off. 

r.p.m. and normal ratings of 550 h .p. at 8ooo ft. at 22oo r.p.m. on 87 
octane fuel, with blower ratios of 12:1. Models S2H1 (direct) and 
S2H1-G (geared) had take-off ratings of 6oo h.p. at 2250 r.p.m. on 
87 octane fuel and normal ratings of 500 h.p. at 10,500 ft. at 2200 
r.p.m. on So octane fuel , using 12 :I blower ratios. Models S3H1 
(direct) and S3H1-G (geared) had take-off ratings of 6oo h.p. at 
2250 r.p.m. on S7 octane fuel, and normal ratings of 550 h.p. at 5000 
ft. at 2200 r.p.m. on So octane fuel, with blower ratios of 10 :I. The 
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PRATT & WHITNEY TWIN \ :\ P ERIES C3-G 

T he 14-cylinder two-row SIC3 -G geared en ine rated at 1 ,2 00 h.p. at 2 700 r.p.rn . 
ior ta ke-o ff. 

7" 
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PRATT & WHITNEY WASP SERIES Hr 

The nine-cylinder single-row direct drive SrHr rated a.t 6oo h .p. a t 2,2 5 0 r.p .m . 
for take-off . 
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PRATT & WHITNEY WASP SERIES Hr 

A nine-cylinder single-row engine in three direct and three geared models : SrHI 
and SrHr-G; S2Hr and S2Hr-G; and S3Hr and S3Hr-G, all rated at 6oo h .p . at 

2,250 r.p .m . for take-off. 

dry weight of the direct drive models was S64 lbs., and of the geared 
models, 930 lbs. 

Two models of the Wasp Junior were in production during the 
year, both of these being direct drive. Model SB had a take-off rating 
of 450 h.p. at 2300 r.p.m. on S7 octane fuel, and a normal rating of 
400 h.p. at sooo ft. at 2200 r.p.m. on So octane fuel, with a blower 
ratio of ro :1. Model TB had a take-off rating of 440 h.p. at 2300 

r.p.m. and normal rating of 420 h.p. at sea level at 2200 r.p.m. using 
So octane fuel, the blower ratio being 8: r. 

Early in 1939, Pratt & Whitney Aircraft expanded its manufac­
turing facilities by occupying the existing plant of the Hamilton 
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PRATT & \\H1TNEY \\ASP SERlE Hr-G 

The nine-cylinder single-row geared SrRr-G rated at 6oo h .p . at 2 , 2 50 r.p.m. 
for take-off. 

f------------44r ---------1 

PRATT & WHITNEY TWll'J WASP JUNIOR SERIES B4-G 

A 14-cylinder two-row geared engine with a t ake-off rating of 825 h.p. at 2,625 
r .p .m. 
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PRATT & WHITNEY WASP JUNIOR SERIES B 

A nine-cylinder single-row engine in two models with direct drive : SB with a rating 
of 450 h .p. at 2,300 r .p .m. for take-off; and TB rated at 440 h.p. at 2,300 r .p.m. 

for take-off. 

=---=:..::... --=-----=--~- --- - - -- -
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PRATT & WHITNEY TWIN WASP J l\TJOR SERIES B4-G 

A I4-cylinder two-row gea red engine with a take-off rating of 825 h.p. at 2,625 r .p.m. 

Standard Propellers divi sion immediately adjoining its own factory. 
Hamilton Standard was scheduled to occupy the Chance Vought 
Aircraft factory in East Hartford as soon as that division had been 
consolidated with the Sikorsky A ircraft division in an enlarged plant 
at Stratford, Conn. 

Pratt & Whitney completed and placed in service during the year 
a new engine test house costing approximately a quarter of a million 
dollars, and capable of testing engines of 3 ,000 horsepower. 

Ranger Engineering Corporation, F armingdale, N. Y. , a division 
of the Fairchild Engine and Airplane Corporation, produced several 
models of inverted, in-line, air-cooled engines for commercial and 

( 
.\ 
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PRATT & WHITNEY WASP JUNIOR SERIES B 

The nine-cylinder single-row SB direct drive engine rated at 450 h.p. at 2,.300 
r.p.m . for take-off. 

RANGER 6-41oB-2 

A six-cylinder engine developing 165 h.p . at 2,450 r .p .m. 
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RA_ GER 6-41oB- 2 

A six-cylinder inverted in-line engine rated at 165 b.p. at 2:450 r.p .m. 

RANGER SGV-77oB-5 EN GThTE 

A 12-cylinder engine developing 420 b.p. at 2,8oo r.p.m. at 3,ooo feet; 450 b.p. for 
take-off from sea level to 2 ,ooo feet. 
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RANGER V-77oB-4 

A direct drive 6o-degree~ V-type 12-cylinder engine with normal rating of 305 h.p. 
at 2,300 r .p.m. for take-off. 

military purposes. The current production models listed here, which 
have been released for export sale, cover a power range from 165 h.p. 
to 500 h.p. Ranger 6-4108-2 is a six-cylinder, in-line, direct drive, 
unsupercharged engine with a sea level rating of 165 h.p. at 2450 
r.p.m. with a bore of 4~ in., stroke 5~ in., compression ratio 6.5: r, 
it is rated on 8o Octane fuel, and has a dry weight, including standard 
equipment, of 345 lbs. A.T. C. Number 187. 

Ranger V -77oB-4 is the 12-cylinder, 6o degree Vee, direct drive 
unsupercharged engine having a sea level rating of 305 h.p. at 2300 
r.p.m. with a 315 h.p. take-off rating. The bore is 4 in. , stroke 5~ in., 
compression ratio 6.5 :r, rated on 8o Octane fu el, the dry weight in­
cluding standard equipment is 565 lbs. A.T.C. Number 184. 

Ranger SGV-77oB-5 is a geared and supercharged model of the 

---+--- U f, ---1 

RANGER SGV-77oB-5 
This 12-cylinder, V-type, geared, supercharged aircooled engine is rated at 420 

h.p. at 2,8oo r.p.m. 

---- --- ·------- ----
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WARl ER SCARAB 

A seven-cylinder aircooled radial engine rated at 1 25 h.p. at 2,050 r .p.m. 

12 cylinder, 6o degree Vee engi ne. T hi s engine ha an altitude rating 
of 420 h .p. at 28oo r.p.m. at 3000 ft. altitude with a take-off rating 
of 450 h.p . f rom ea level to 2000 ft. altitude_ T he bore is 4 in ., stroke 
5Ys in. , compression rati o 6 :T , upercharged rati o 8.84 :1 , reducti on 
gear ratio 3 :2, rated on 87 Octane fuel the dry weight, including 
standard equipment is 640 lbs. A .T.C. N umber r85 . 

Ranger SGV -77oB-6 engine is very similar to the SG\ -77oB-5 
engine, with the exception of several design r efinements which include 
changes in the supercharger section, pi ston. main bearings, and con­
necting rod bearings. This engine has an altitude rating of 420 h.p. at 
2850 r.p.m. at 5700 ft. altitude wi th a take-off rating of sao h .p. at 
2950 r.p.m. from sea level to 1700 ft. altitude. The bore is 4 in ., 
Stroke 5/'S in., compression ratio 6 :I , supercharger rati o 8.84 :r , re­
duction gear ratio 3 :2, ra ted on 87 Octane fuel , the dry weight, 
including standard equipment is 640 lbs. A .T.C. N umber 207. 

Most recent installations of the 6-410 model, 6-cylinder engine 
have been made in the W hite "Gull" , the 3-place amphibian built by 
the \iVhite Aircraft Company at Buffalo. The latest models of the 
Fairchild "24" four-place cabin ai rplanes and the Phillips " PT", a 
low-wing all-metal , 2-place training ai rplane built by P hillips Aviation 
Corporation of Los Angeles, California. 

The latest type tvvin-engine photographic ai rplane built by the 
Koolhoven Vlugtuigen of Rotterdam, H olland, is powered with two 
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WARNER SCARAB JUNIOR 

A five-cylinder aircooled radial engine rated at 90 b.p . at 2,050 r.p.m. 

Ranger Model V -77oB-4 direct drive, 12-cylinder engines. Installa­
tion of the geared and supercharged I 2-cylinder SGV -77oB-5, 450 
h.p. Ranger engine has recently been made in the Clark "46". Two 
Ranger Model SGV -770B-5 engines are installed in PZL's new twin­
engine high-performance fighter, built in Poland. 

Early in 1939 development was completed on the new Series "C" 
six-cylinder engines for military training. Externally this series is 
identical in all dimensions to the present six-cylinder 6-410 series, 
the principal changes consisting of an increase in stroke from sYs in. 
to 50 in. and several refinements in the induction system. Ratings 
on the "C" series cover powers between 175 h.p. and 190 h.p. varying 
with the octane rating of the specified fuel. The new ratings have 
been obtained with only a five pound increase in dry weight. 

Fundamentally, all models , both 6 and 12 cylinder , are alike. The 
cylinder design, for example, is identical on all models as is also the 
valve operating mechanism, the latter being the underhead camshaft 
type. All models are provided with automatic pressure lubrication 
throughout. The lubrication system, which includes built-in centri­
fugal oil cleaners, is so designed as to eliminate the necessity for all 
external pressure oil lines. No parts require ·periodic hand lubrica­
tion, and all working parts are fully enclosed. On all engines the 
accessory drive is taken from the front of the crankshaft at a point of 
minimum torsional vibration and transmitted through a single shaft 
to the accessory drive gears at the rear. The natural flexibility of this 
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WARJ.'l"ER SUPER-SCARAB ENGINE 

A seven-cylinder model developing 145 h.p. 

shaft eliminates the transmission of destructive vibration and shock 
loads. On the supercharged engines the impeller is driven from the 
rear end of this shaft without the need of flexible couplings, clutches, 
or any other shock absorbing mechanism. 

During the year, improvements were made in the engine testing 
facilities, including the rebuilding of one test house. The experi­
mental department was enlarged and equipped with machinery for 
experimental production. New metallurgical laboratory and engineer­
ing research equipment was procured. Among the latter were Sperry-
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WRIGHT DUPLEX CYCLONE 

An 18-cylinder double-row engine with a rating of 2 ,coo h.p . for take-off. 

M.I.T., and other special equipment for the complete analysis and 
study of vibration and of dynamic stresses. Considerable new machin­
ing and production equipment was installed, and inspection facilities 
greatly enlarged, including the installation of precision gear testing 
and complete magnaflux equipment. 

Warner Aircraft Corporation, Detroit, Mich., produced its series 
of three Scarab model radial aircooled engines. The Scarab Junior 
was a five-cylinder, direct drive motor, go h.p. at 2,025 r.p.m., length 
28.5 inches without starter, weight 235 pounds. The Scarab was 
seven-cylinder, and had 125 h.p. at 2,050 r.p.m., weight 285 pounds. 
The seven-cylinder Super Scarab had 145 h.p. at 2,050 r.p.m., weight 
305 pounds. 
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WRIGHT CYCLONE 14 

A 14-cylinder double-row engine with a rating of r ,6oo h.p. for take-off. 

Wright Aeronautical Corporation, P aterson, N. J., the engine 
manufacturing division of the Curti ss-\ IV right Corporation, continued 
its production of high powered radial air-cooled engines for commer­
cial and military aircraft , including those of air lines and military 
services in the United States and abroad . 

Of these engines, the majority were nine-cylinder Cyclones in the 
1000-1100 h.p. class , the remainder being seven and nine cylinder 
vVhirlwinds ranging from 300 to 450 h.p. In addition to these, in 
1938 the vVright Corporation put into production a later type of en­
gine, the Double Row Cyclone 14, rated at 1500 h.p. for take-off, 
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WRIGHT G-roo SERIES CYCLONE 

A nine-cylinder single-row engine in four geared models rated at 2,350 r.p.m. for 
take-off as foiJows: GR-r82o-G-ro2A, r,roo h.p.; GR-182o-GrozB, roso h.p.; 
GR-r82o-G-ro3A, r,ooo h.p.; GR-r82o-G-ro3B, 950 h.p. These engines equipped 
with the Wright two speed supercharger give four additional models with com-

parative take-off ratings and increased altitude performance. 

which was selected to power the Boeing 314 Clippers under construc­
tion for Pan American Airways System, the Curtiss-·wright Model 
20 transport, to fly early in 1939, and the Martin twin-engine patrol 
boats for the U. S. Navy. 

The 9-cylinder Cyclones can be classified as three distinct series 
of engines, representing successive advances in power output and 
design. The first of these is the F-so Series, originally introduced in 
1935, which now consists of direct drive or geared engines of four 
models, differing only in supercharger drive ratio, and consequently 
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\~RIGHT CYCLONE SERIES G-1oo 

The nine-cylinder single-row GR-182oG-1o2A geared engine rated at I ,Ioo h.p. 
at 2,3 -o r.p.m. for take-off. 

in power ratings. The F-50 eries i supplemented by a model knO\\ n 
as the F-62 which has a higher take-off r .p.m. , desirable for certain 
installations. The F-50, F-62 eries Cyclones cover a take-off range 
from 640 to 900 h.p. 

The second series, known as the G, incorporates a number of im­
provements over earlier models, notably in cylinder design to permit 
better cooling and higher horsepowers. The G Series Cyclones consist 
of direct drive and geared engines of three models, differing in the 
degree of supercharging, and covering a take-off power range of from 
875 to IOOO h .p. 

The third series of single-row Cyclones, the G-roo, represents still 
further advances in engine design, permitting take-off pov\~ers of up 
to r roo h .p. It consists of three models, all geared, with varying de­
grees of supercharging. The most distinctive feature of the G-roo 
Series Cyclone is its steel crankcase which replaces tlie forged alumi­
num case of earlier models. This steel case, the first to be used in 
regular production by an American aircraft engine manufacturer, 
adds only slightly to the total weight of the engine, and permits an 
actual reduction in the specific weight of .05 pomi.ds per horsepower. 

All the single-row Cyclones are basically alike, having a displace­
ment of 1823 cu. in. , a bore of 6.125 in. , and a stroke of 6.875 in. They 
all incorporate such features as the Wright Dynamic Damper which 
virtually eliminates tortional vibration arising from the power im-

( 
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WRIGHT G SERIES CYCLONE 

A nine-cylinder single-row engine in five geared models and their direct drive 
counterparts : GR-r82o-G2 rated at r,ooo h .p. at 2,200 r.p.m for take-off, GR-r820-
G2B rated at r ,ooo h .p . at 2,350 r.p .m. for take-off, GR-r82o-G3 rated at 875 h.p . 
at 2,200 r.p.m. for take-off, and GR-r82o-G3B rated 900 h .p. at 2,350 r.p .m . for 
take-off. The two speed supercharger model GR-r8zo-G5 develops I ,ooo h .p. for 

take-off and has improved altitude characteristics. 

pulses, nitrided cylinder barrels, completely internal automatic valve 
gear lubrication, full pressure baffling, provision for either constant 
speed or full-feathering propeller, and drives for all standard flight 
instruments and accessories . The wide power range covered by these 
engines has made the Cyclone adaptable to a variety of installations , 
both in commercial and military aircraft. 

The G-roo Series Cyclones, representing the latest single-row 
radial engine development of the company, include the following 
geared models: The GR-r82oG-ro2A, rated at IIOO h .p. for take-off, 
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WRIGHT CYCLONE SERIES G 

The nine-cylinder single-row GR- 1 2oG-2 en (Tine rated at r ,ooo h.p. at 2,2oo 
r.p .m . for take-off. 

and 900 h.p. from sea le el to - oo h.· the R-r82oG- roJA, rated 
at Iooo h.p. for take-oft, and o h.p. from sea level to II, 100 ft.; 
and the GR-r82oG-106A, rated at 9-1-0 h.p. fo r take-off, and 830 h.p. 
from sea level to IJ ,JOO ft. The e engine are identical except for the 
amount of supercharging used, the G-ro_A having a 7 to I blower 
rat io, the G-ro3 r\ an 8.3 r to I ratjo, and the G-Io6_ a ratio of 9·39 to 
r . The ratings are obtained with a compre ion ratio of 6.3 to r using 
90 octane fuel. The engine diameter i 55.1 in. and the dry weight 
1260 lbs. 

The G Series Cyclones include three geared models and their 
direct drive counterparts. The GR-r8_oG-r is rated at 940 h.p. fo r 
take-off, 825 h .p. at sea level and 850 h.p . at 3000 ft ., having a blower 
ratio of 5.91 to r. The GR-I82oG-2 is rated at 1000 h.p. for take-off, 
with 820 h .p. at sea-level and 850 h.p. at 58oo ft. , and has a blower 
ratio of 7 to I. The GR-r82oG-3 has a rating of 875 h.p. for take-off, 
760 h.p. at sea level, and 840 h .p. at 8700 ft., with a blower ratio of 
8.31 to I. The engines have a 6-45 to I compression ratio, use 87 
octane fuel , are 5434 in. in diameter, and weight I I98 lbs. for the 
geared model and r I03 lbs. for the clirect drive. 

Four geared models and their direct drive counterparts make up 
the F-50 Series Cyclones. The following ratings apply to the geared 
engines. Ratings for the direct drive engines may be obtained by 
adding I 5 horsepower in all cases . This rating difference applies only 
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WRIGHT F-so SERIES CYCLONE 

A nine-cylinder single-row engine in five geared models and their direct drive 
counterparts: GR-r82o-F52 rated at 875 h.p. at 2,200 r.p .m. for take-off, GR-r82o­
F53 rated at 770 h .p. at 2,200 r.p .m. for take-off , the GR-r82o-F54 rated at 640 
h.p. at 2,r6o r.p.m. for take-off; and the GR-r82o-F56 rated at 770 h .p . at 2,200 
r.p.m. for take-off. The two speed supercharger model GR-r82o-F55 gives im-

proved altitude performance. 
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WRIGHT WHIRLWIND SERIES NThiE 

The nine-cylinder single-row R-9 75 E-1 engine rated at 475 h.p. at 2,400 r .p .m. 
for take-off . 

to the F-so Series. The GR-I82oF-s- develops 875 h.p. for takeoff, 
730 h.p. at sea-level, and 76o h.p. at s8oo ft. , and has a blower ratio 
of 7 to I. The GR-I82oF-53 is rated at 770 h.p. for take-off, 670 
h.p. for normal sea-level operation, and 730 h.p. at g6oo ft., with a 
blower ratio of 8.3I to I. GR-I82oF-54 develops 640 h.p. at take-off, 
590 h.p. at sea level, and 675 h.p. at I5,300 ft. , with a blO\'ver ratio of 
IO to I. The GR-I82oF-56, with a blo·wer ratio of 8.83 to I , is rated 
at 770 h.p. for take-off, 68o h .p. for sea level, and 740 h.p. at I I ,300 

-:-------531------~ 

WRIGHT CYCLONE SERIES F-so 

The nine-cylinder single-row GR-r82o-F52 geared engine rated at 875 h.p. at 
: 2,2oo r .p.m. for take-off . 
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WRIGHT NINE-CYLINDER WHIRLWIND 

A nine-cylinder single-row engine in three direct drive models: R-975E-1 rated at 
365 h.p. at 2,roo r .p.m. for take-off; the R-975E-3 rated at 450 h.p. at 2,250 r .p.m. 

for take-off; and the R-97 sF rated at 4 7 5 h.p. at 2,400 r.p.m. 

ft. A single geared model, the GR-r82oF-62, is rated at 900 h.p. 
for take-off, with 760 h.p. available from sea level to 58oo ft. It has 
a blower ratio of 7 to I. All of these models have a compression ratio 
of 6-40 to I, use 87 octane fuel, are 54Ys in. in diameter, and weight 
ro95 lbs. for the geared models and rooo lbs . for the direct drive. 

In addition to the above listed engines of the single row Cyclone 
Series, there is available the \iVright Two Speed Supercharger, which 
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WRIGHT \\iHJRL\VIND ERIES EVEN 

The seven-cylinder :;ingle-row direct drive encine in three model- 235 h.p. at 
2,ooo r.p.m . for take-off; 300 h .p. at 2,2 50 r .p~m . fo r take-off· •o h.p . at 2,400 

r.p.m. for take-off , a.nd 3;5 h.p. at 2,400 r.p.m. for take-off. 

may be applied to any of the engine , o- iving them completely new 
sets of performance characteristics. The T"·o pe d upercharger 
mechanism is a drive which prm ides t\\ o blower ratio- and makes 
possible the use of a moderate degree of supercharging fo r take-off 
and sea-level operation. and gives a higher degree of supercharging 
when it is needed fo r altitude operation. The de' .ice. which adds only 
a few pounds to the engine weight replaces a oli d haft in the con­
ventional supercharger mechani sm . It incorporat a et of planetary 
reduction gears which, at the pilot 's di scretion, ma - be used to reduce 
the speed at which the supercharger is driven, or may be, in affect, by­
passed to provide a higher drive ratio. Control is b · mean of a 
manual lever in the cockpit. 

As ordinarily applied , the T\\ o Speed Supercharger provides 
blower ratios of 7-14 to I and TO to I. It is available. however, in 8.37 
to I and Io to I ratios for the G-IOO Series Cyclone. o-i, ing an engine 
knmvn as the G-Io8A. Cyclones incorporating the 7-I4 to I and IO 
to I two speed unit are the F-55, F-65 , G -5, and G-- ro'" A . 

An outstanding development which is furni shed a standard equip­
ment with the G-roo Series Cyclones is the Chandler-· , r ves non-ic.ing 
altitude compensating carburetor, manufactured by the Holley Car­
buretor Co. This carburetor represent a eli tinct depa tiure from pre­
vious design using fixed throat venturis, and has instead a s ingle large 
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WRIGHT SEVEN-CYLINDER WHIRLWIND 

A seven-cylinder single-row engine in four direct drive models: R-76oE-T rated 
at 235 h.p. at 2,ooo r.p.m. for take-off, R-76oE-I rated at 300 h.p. at 2,250 r.p.m. 
for take-off; and the R-76oE-2 rated at 350 h .p. at 2,400 r.p.m. for take-off, and 

the R-76oF at 375 h.p. at 2,400 r.p.m. 
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variable throat venturi so designed as to preYent the formation of ice 
in the carburetor passages under ad-.; erse atmospheric conditions. 

The Double Row Cyclone 14 i"' aid to ut.iJjze the tried and proven 
principles of the single row C ·clone. Al though details of the engine 
are still under Governmental re triction it is known that it has a 
displacement of 26oo cu. in. and was initially rated at I 500 h.p. for 
take-off with I200 h.p. available for normal ea le\ el operation. 

The right V. hirlwind \\ a produced in two series, one of seven 
cylinders, and one of nine. T he even c ·Iinder series consisted of 
three direct drive models, the R-76oE-T, an un upercharged trainer 
engine rated at 235 h.p.; the R-76oE-I with a 7.05 to I blower ratio, 
rated at 300 h.p. for take-off ( using 73 octane fuel ) and 285 h.p. for 
normal sea level operation; and the R-76oE-2 with a 9·I 7 to I blower 
ratio, which developed 350 h.p. for take-off and 320 h.p. normal sea 
level power using 8o octane fuel . 

The nine cylinder series consisted of two direct drive models, the 
R-975E- , a 365 h.p. engine having a blower ratio of 7.80 to I and 
using 73 octane fuel, and the R-9rE-3, rated at 450 h.p. for take­
off, 412 h.p. at sea level, and 420 h . p. at I400 ft. This engine used 
So octane fuel and a 10.15 to I blower. The \\ hirlwinds have a dia­
meter of 45 inches and ranCTe in weight from "'I 5 1bs. to 675 lbs. 
The compression ratio is 6. IO to I e..~cept for the high powered engine 
of each series which use a compre -ion of 6.30 to I. 

By the end of 1938, the Vlright Aeronautical Corporation was 
nearing the completion of a two J-ear program of rearrangement and 
expansion of its production facilities , which nm · occupy over 850,000 
sq. ft. Space was acquired in an adjoining macl1inery manufacturing 
plant and alterations made to accommodate the crankshaft and piston 
machining departments . A large extension of the assembly building 
will include 14 new production test cells. Provision has been made 
in the design of these experimental cells for the accommodation of en­
gines developing 3000 h.p. , and tests can be run using flight pro­
pellers up to 20 ft. in diameter. 

Manufacturers of Accessories 

The Abrams Aerial Survey Corporation, Lansing, Mich. , in 1938 
developed a special photographic plane, the Abrams Explorer, in­
corporating a three-wheel undercarriage and pusher-type power plant. 
The cabin is designed for supercharging at high altitudes. The com­
pany manufactured a special aerial camera of large magazine capacity 
and sharp focal length lens for use at high altitude on large projects. 
The new feature of the camera is that it takes a roll of film 500 ft. 
long 90 inches wide and mal<es 650 9 x 9 exposures. Other instru-

( 
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ments developed by thi s company include special projectors, contact 
printers for use in laboratory work and special contour finders of 
stereoscopic principal for studying aeria l photographic maps in relie f. 
With this last instrument it is also possible to measure the reli e f and 
draft contours directly from the photographic map. 

Aero Supply l\llanufacturing Company, Inc., Corry, Pa., continued 
to produce a full line o f accessori es fo r the industry , including engine 
controls, fuel pumps, valves, hardware, strainers and armament fit­
tings. 

Aero Spark Plug Co. , Inc., New York, manufactured four types 
of "Universal" spark plugs for aircraft engines, including shielded and 
unshielded plugs for short and long reach engines. 

Air Associates, Inc., Garden City, N. Y., manufactured bolts, 
clevis bolts and eye bolts, nuts, turnbuckles, thimbles, shackles, cowl­
ing studs and pins, rod ends and other fittings ; also high pressure 
hydraulic hand pumps, propeller brakes, de-icer equipment, radio 
shielding, radio equipment, electrical equipment, wheels, safety belts, 
ventilators, beacons, wind cones, engine heaters and inter-communi­
cation sets. The company also acted as sales agents for many other 
accessories. 

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 1939 was expanding its 
facilities for a new line of radio parts. 

The Ajax Metal Company, Philadelphia, Pa., supplied brass, 
bronze, nickel and aluminum alloys in ingot form for aircraft manu­
facture, in accordance with the latest specifications. 

Aluminum Company of America, Pittsburgh, Pa., continued to 
produce its line of aluminum and aluminum alloy materials for air­
craft construction. A wider application of Alclad sheet was noted in 
the aircraft industry. Superior resistance to corrosion of this material 
has been an important factor in extending its popularity. This Com­
pany continued its program of research, development and service 
activities, cooperating actively with the aircraft industry, private and 
Government aircraft activities. 

The American Bosch Corporation, Springfield, Mass. , pioneers 
in the ignition field , developed a line of aircraft magnetos "featuring 
great electrical output to assure efficient ignition;" stationery magnets 
to reduce strain on the magneto drive shaft ; "permanent" lubrication 
which makes lubricati on necessary only at overhauls; and provision 
for standard or compensating interrupter cams without the use of 
additional parts. 
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NE\V EYES FOR THE AIR LINE PILOT 

To simplify the pilot's operation of the multi-motored, substratosphere flying , 
30-passenger Curtiss-\\Tright CW- 20 transport engineers have developed the above 
pictured " Tell-Tale" device which automatically checks the functioning of all 
instruments and vital parts of the plane . The pilot presses a pre-selector switch 
corresponding to whatever operation be requires and a battery of lights on th e 
"Tell-Tale" panel indicates any necessary controls or instruments which must be 

adjusted. 

American Telephone and Telegraph Company, Inc., New York, 
continued to supply the Government and air transport industry with 
teletypewriter circuits. More than 25,000 miles of the Bell system 
wires were in use by the Civil Aeronautics Authority for dissemina­
tion of weather in formation. 

Bendix Products Division of Bendix Aviation 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 1939 it had available a full line of hydraulic brakes for 
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all wheels produced by the company, together with master cylinders 
and parking locks. The Bendix pilot seat met with increasing pop­
ularity during the year. It conformed to the latest A rmy and Navy 
standards requiring difficult strength tests. The seat ·weighed less 
than seven pounds and was constructed of electric spot welded high 
grade aluminum alloy sheet. Bendix oleo pneumatic struts were con­
tinued 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 submerged splines. One of the most im­
portant developments was the increasing use of magnesium for '"'heels 
on land planes, although it had not reached a practical state of devel op­
ment 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. 

The Bendix Radio Corporation, 01icago, Ill., was organized by 
Vincent Bendix at the beginning of 1937, to develop. and market aero­
nautical radio equipment. It was to have a staff of more than a hun­
dred engineers and technicians, with plants and laboratories in Chicago , 
Dayton, Washington, D. C., and Oakland, Calif. Four companies 
were absorbed in the new corporation, including Radio Research Com­
pany, Inc., of Washington, H.adio Products Company of Dayton, and 
theW. P. Hilliard Company and Jenkins and Adair, both of Chicago. 
In October, 1938 the corporation gave the following description of 
tests with its new instrument landing equipment: "To date, over two 
thousand landings have been made, under hooded cockpits . These 
test landings have been made 'in cooperation with major commercial 
airlines and have proved the security of this practical landing device. 
In order to secure the most reliable and efficient system possible, the 
problem was attacked from the air. The greater emphasis during 
the early course of the investigation was placed on the flight prob­
lems associated with instrument landing. All test landings were made 
with multi-motored transport type craft, because of the fact that the 
larger planes are the most difficult to land on any instrument landing 
system. Briefly, the system consists of one main transmitter at the 
ground station and one receiver in the airplane which together give 
indications on a cross-pointer instrument both in elevation and azimuth. 
Additional low power transmitters may be placed at various points 
along the landing trajectory to provide marker indications in con­
junction with an additional receiver in the airplane. No matter how 
overcast or low the ceiling, the Bendix Instrument Landing Device 
now makes it possible to make 'blind' landings with assured accuracy. 
The system insures safety by providing a definite radio course and 
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approach to the airport runwa , and the system may be operated either 
with 'automatic' pilot or manual controls. At the present time instal­
lation of ground equipment is being made at ome of the largest and 
busiest airports throughout the U nited tat s for service tests . It is 
nov\ possible fo r the average well-trained pilot to make successf ul and 
consistent landings with thi s equ ipment after only a few hours of 
training." 

The B. G. Corporation, ew York, continued its a\ iation spark 
plug development work, and reported these activities : "During the 
year , a new test engine, complete with dynamometer \\as in tailed . 

THE FAIRCHILD 24K DELUXE 

It is po wered by a Ranger engine. 

This additional equipment greatly facilitates testi11g and development 
work. Due to the widespread acceptance and the success of the B G 
Spark Plug Service and Iviaintenance Manual introduced last year, • 
a revised and enlarged edition has been made available. The service 
program has been greatly enlarged to the e..xtent of cooperating with 
manufacturers and operators in investigating the difficulties so gen­
erally classified in the past as spark plug faults. Many production re­
finements have been incorporated in numerous models, resulting in 
greatly improved performance. An engineering program has been 
established to maintain development work on a suitable plane to meet 
the requirements of the engine manufacturers with the constantly 
increasing demand for higher powers." 

Berry Brothers, Inc., Detroit, Mich., in 1938 conducted consider-
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able development work in the perfect ion of dopes to eliminate blush­
ing, and it was found possible to produce dopes with fa r g reater blush 
resistance and longer li fe than was believed possible a few years ago, 
yet at no increase in cost. In the pigmented elope line various pig­
ments were perfected, enabling Berry Brothers to produce colored 
elopes that would retain color and lustre without fading or chalking. 
A new zinc chromate primer fo r all types o f metal surfaces vvas devel­
oped, fi lling the exposure and · non-corrosion requirements of naval 
aircraft. New types of flexible synthetic aircraft lacquers were de­
veloped and were under severe ser vice tests. Large quantities o f air­
era£ t fini shes were supplied to governments abroad. 

Breeze Corporati ons, Inc. , Newark , N. J ., produced a varied line 
of par ts and accessor ies fo r a ll type o f aircraf t. A mong these the 
most universally used is B reeze radio ignition engine and auxiliary 
shield ing, which is recogni zed as standard on the most powerful en­
gines produced in the nited S tates. O ther accessories include m ul­
tiple circui t electrical connectors, conduit juncti on boxes, cartridge 
engine starters, internal tie rods, ammuniti on rounds counters, ele­
vator and rudder tab controls, fl ex ible shafts and case assemblies. 
Several new p roducts we re des igned and manufactured by Breeze 
during 1938, and constant improvements were made on standard 
items. A new resistance type thermometer with a wide temperature 
range was completed, light in weight and so designed as to respond 
to rapid changes in temperature with minimum lag. The gas passages 
of the Breeze exhaust gas analyzer have been redesigned so as to 
increase the speed of response to changes in fuel air or mix ture ratio, 
making it possible to obta in an accurate equili brium reading in a 
very fe w seconds. D ichw mate car tridge containers were also put 
on the market by Breeze. 

The Champion Spark P lug Company, Toledo, O hi o, produced its 
li ne of mica aircraf t spark plugs, using the exclusive Champion 
method of assembling the mica core with sillment powder to secure 
gas tightness and relieve electrical current leakage or corona under­
neath the mica insulation. T he company utilized its U niversal avia­
tion single-cylinder test engine and other dynamometer equipment 
for development of improvements in the design and construction of 
its regular types of aviation plugs. Definite progress was made in 
the development of new plug designs for avi ation use, employing 
domestic materials only. 

Chandler-Evans Corporation, Detroit , M ich., produced an ad­
vanced carburetor with non-icing features, which the company de­
scribed as fo llows : "Use of this carburetor precludes the necessity 
for installing intake air preheaters, thus effecting a weight saving 
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of between 30 to 40 lbs . on each engine insta.llat i n. Despite its 
un u ual features, the carbu retor is not a complicated st ructure, being 
bu ilt up in ections to eli minate bulky ca ti ngs and to permit easy 
main tenance. I n place of the fl oat mechani m which controls fuel 
flow in mo t carluretors, the hand ler-Evan uses a chamber walled 
on two ides by diaphragms ao-ain t ' hich t he fuel in the chamber 
exerts pre-sure. T he bulo-ing of the-·e dia1 hra o-ms under thi pressure 
operates lever · conn ected wi th valves in the f uel inl et, cutting off 
the supply un til con umption of fue l by the engine relieves the pres­
sure on the diaphragms . ince the chamber b tween the diaphragms 
is always full , the att itude of the carbureto r does not affect its meter­
ina . whi ch means that it ' ·ill not "cut out" dur ing inverted flight or 
ac robatics. T he automatic accelerating pump is another step in car-

THE FLEET TRAINER 

The Brewster Aerona utical Corporati on early in 1939 acquired rights to manufac­
ture and sell this product of the Co nsoli dated Aircraf t Corporation. 

bureto r design to eliminate mechanical linkages. It consists of a 
chamber di vided by a diaphragm. F uel enters one side of the chamber 
through a one way valve. Its di scharge is a nozzle in the carburetor 
air passage. The other side of the cham be r is open to the vacuum 
that ex ists below the carburetor when the engine is running with 
the throttle partly closed. \ i\T hen the engine is idling this vacuum 
pulls the diaphragm against three springs in the vacuum chamber, 
and draws a charge of fu el into the chamber on the other side of the 
diaphragm. Sudden opening of the throttle breaks this vacuum and 
the pressure of the springs against the diaphragm discharges fuel 
from the nozzle. 

"Provision is made fo r complete automatic mixture compensati on, 
thus reli ev ing the pilot of the necessity of ad justing his mixture con-

( 
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trol as the plane ascends or descends. This feature, which works 
from the fuel flow and the intake air density, provides such complete 
mixture compensation that the engine will function efficiently at any 
altitude without manual mixture adjustment. However, to insure 
maximum fuel economy for cruising operations, and to provide an 
effective fuel shut-off for stopping the engine, an additional manual 
mixture control is installed. vVith this control, 'cruising lean' may 
be adjusted to fit the fuel needs of the particular engine. 

"Elimination of ice formation has been achieved by di spensing with 
the use of butterfly valves and other obstructions (on \.vhich ice could 
form) below the point where the fuel is introduced in the single large 
variable venturi. Two of the four walls of this venturi , vvhich is 
rectangular in cross-section, form the adjustable valve for regulat­
ing the flow of air through the carburetor. Fuel centers at such a 
point that vaporization takes place in the unrestricted carburetor 
adapter." 

The Cleveland Pneumatic Tool Co., Cleveland, 0 ., in 1938 con­
tinued the design and manufacture of Aero! shock absorbing struts, 
furnishing their product for all the well-known makes of commer­
cial and military ships. Among these were the Boeing flying 
fortress bombers, the Douglas DC4; Seversky, Martin, Vought, 
Curtiss 20, .Bellanca, Barkley-Grow, Beech Aircraft, Brewster, - orth 
American, Lockheed IO, 12, and 14, including the famous 14 which 
carried Howard Hughes and his crew on their globe-circling flight 
in 1938. The Company added to their manufacturing equipment, 
installing many thousands of dollars worth of machine tools , special 
jigs and fixtures for the accurate and efficient fabrication of Aero! 
shock absorber parts. The installation of new and improved equip­
ment for inspecting parts in process included Magnaflux, whereby 
the most minute defects are readily detected. Welding processes 
were studied and greatly improved. Additional drop-testing equip­
ment was developed and built. At the same time, the company in­
creased its line of pneumatic tools especially designed for aircraft 
manufacture, bringing out two new models of squeeze riveters , more 
varieties of light riveting hammers for steel and duralumin fabrica­
tion, as well as the new line of No. 9 drills, grinders, nut setters and 
screw drivers. An improved design of Cleco Sheet Holders went 
into production during 1938. Those devices, used for temporarily 
securing sheets to each other and to structural members, are now 
made in various colors to facilitate ready identification of the sizes, 
which range from 3/32 to 3/16 inches. Plans were made for adding 
75,000 square feet of floor space to the factory, office, and engineering 
department. 
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The urt iss P ropeller DiYision of the Curtis - i\ right Corporation 
moved from the factory of the Curti s \eroplane Division at Buffalo, 
N . Y ., to its new plant at Clifton. N . J .. providing greater space 
and fac ilities fo r e."'\:pansion. Increa ino- demand for electric, " full­
feathering" propellers, a type which the urti ss organization was 
the fir t to manu facture, made the mov nece ar) the company an­
nounced. It has ince been following a stead) program of expan­
sion which contemplates the acquisition of additional factory area. 
Latest models of the Curti s E lectric propellers are for engines of 
750 horsepower or more, and are upplied in se\ eral sizes equipped 
with either aluminum alloy blades or hollow steel blades. These pro­
p ll ers are equipped for constant peed operation as " ell as manual 
selective control, and may be feath reel. In addition , single-piece 
fix ed pitch metal propellers are made for engines o f from 125 to 
350 h .p. 

Important among the ompam developments during 1938 was 

NEW CURTISS PROPELLER PLANT 

The Curtiss PropelJ er Division of the Curtiss-Wright Corporation moved into its 
own pl ant a t Clifton , .. J ., in 1938 . 

the introduction of a voltage booster system which permits fast feath­
ering in from ro to I.J seconds. S igni ficantly, thi s equipment weighs 
15 pounds per airplane regardless of the nun1ber of propellers used. 
De-icing equipment for operation with thi type of propeller is · also 
manufactured . Further, a new device for automatically controlling 
propeller pitch to maintain accurate!) any desired engine speed was 
developed. It is being applied on new installations, especially in 
multi-engine types when accurate synchronization of engine speeds 
is ·required. This governing unit provides a "proportional" type of 
control by means of which the electric pitch change motor on the 
hub is energized with current in impulses. This new feature pe1:mits 
the use of a fast basic rate of pitch change, in addition ·to providing 
an extremely accurate speed control. The unit is coinpact and rugged 
and is adapted for mounting directly on the standard governor drive 
on the engme nose pad. The contact mechanism is positive in action 
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and is designed to ca rry full propell er current , th ereby eliminat ing 
the _necessity o[ an auxiliary relay and re ·ul t in b· in an overall weight 
savmg. 

The Curti ss E lectric propeller has become sta nclarcl pursuit ef!uip­
ment of th e L'. S . A rmy A ir Corps, having bee n purchased for th e 
Curtiss P-36A and .P-37 pursuit airplanes . and in addition is in usc 
by patrol squadrons of the U . S. Navy and U. S. Coast Guard patrol 
planes. The new 30-passenger urti ss-\i\Tright ' 'C \1\ -20" sub- strato­
sphere plane was to be eq uipped with T s-foot Curtiss E lect ric pro­
pellers . 

The Dow Chemical Company. , tficl lancl , Mich .. repo rted a g reat ly 
increased use of Dowmetal by the aircraft manufacturing industry. 
A full third lighter than aluminum, these magnesium base alloys, sold 
under the trade name· of Dowmetal , have become increasingly popular 
with aircraft manufacturers because of their extreme licrhtness com­
bined with st rength. toughness and durability. During the last yea r 
many new applications of Dowmetal were made. In addition to the 
use of sand and mold castings, Dowmetal die castings have found 
increasingly wide use. To meet the increased demand The Dow Chem­
ical Company licensed one of the largest job producers of die castings 
to die cast Dowmetal. Another feature of the expansion program was 
the opening at Bay City , M ich. , of a new, large foundry to care for 
the increased demand for Dovvmetal sand castings. 

On Menasco's Super Buccaneer engines there are more than zr 
Dowmetal engine parts including valve tappet guides. manifolds and 
supercharger impell ers operating at speeds up to 40,000 r.p .m. The 
Ranger SGV -770 engine uses approximately 6o pounds of Dovvmetal. 
saving 20 pounds of weight , while the use of Dowmetal in certain of 
the Wright Cyclone models permits the remarkably low weight per 
horse power ratio of I .07 pounds. The case of the Sperry Gyropilot is 
entirely of Dowmetal , in addition to the case of the Sperry Gyro­
Horizon. 

Eclipse Aviation, Division of Bendix Aviation Corporation. in 1938 
to take care more capably of the industry's accessorv requirements. 
moved to its new plant at Bendix, N. J.. formerly Teterboro. The 
new plant is a modern one-story structure with nearly 400,000 square 
feet of floor space. Sufficient territory is available to provide for 
additional expansion. During 1938 Eclipse improved its current pro­
duction models of starters, j!enerators. air pumps. hydraulic pumps. 
landing gear and fl ap retraction motors. alternators. dynamotors. and 
numerous other aircraft appliances. 

A new gear type of propeller anti-icer pump was developed to 
prevent formation of ice on the propeller blades. The pump delivers 
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an accurately metered upply o f alcohol -o-lycer ine solution to the 
linger r in cr mounted o 1 the propeller hub an I centri fugal force 

spread the s lut ion over the blad - . In add.ition, the fluid rnay be 
·upplied to the carburet r v-enturi or to the airplane 's wi11dshield, 
if de ired to pre ·ent ice formation at tho e points. The electric 
motor which dri ves the 1 ump i aYailable for ither I- or 24 \Oit 
D . . operation. 

Im provements al ·o were mad in th li ne of Ecl ipse hydraulic 
pump . E m bod) ing the " 1erotor' ' principle f operation, they are 
a '> ailable fo r engine drive, or can be driven y intecrral electric motors 
a desired. They are primarily de igned pr vide motive power for 
actuating landing gears, fl aps, fl oat and p ropeller feather ing . Selec­
tor valves are al o a ·ail able, integrally or eparately m unted. 

E clipse a ir pumps for instrument and me -hani al "De-Icer" use, 

Air view of th e factory of North Ameri can Aviation, Inc., a t Inglewood, Calif. 

together with the "De-Icer '' di stributor an d their related appurte­
nances also were modified for better and wider performance. Fur­
therance of the auxiliary power supply ystems development also 
took place. Long range aircra ft were e 1uipped with the E clipse 
system, notably the Douglas DC-4 transport, the Army Boeing X B- I 5 
bomber, the Army Bell XFM-r fighter , the Navy ikorsky boat and 
the Navy Consolidated XPB2Yr Patrol .Boat. The) are equipped 
with I ro volt A. C. high frequency systems. 

For 1939 development was under way on numerous hydraulic 
appliances, auxiliary power systems, A .C. and D. C. . starters and 
generators for the larger aircra ft engines. Conti nued improvement 
of existing equipment was planned , including a combined electric 
starter and propeller feathering hydraulic pump. elech·ically operated 
hydromatic propeller control, elec tric motors fo r landing gear retrac-



AIRCRAI~ T "YEAR BOOK 

tion purposes, autosyn power supply, fan-cooled generators, fl ow­
meters direct and remote reading types, supercharger regulators 
and altitude mixture control s. 

Edo Aircraft Corporation, Coll ege P oint , :\1 . Y., in 1938 continued 
its development and manufacture of all-metal aircraft fl oats for the 
commercial, private and military markets both here and abroad. In 
accordance with its usual policy a number of new models were intro­
duced for the purpose of keeping up to the minute its regular standard­
ized line. Edo carried 14 sizes of standard mod els in stock for imme­
diate delivery, in addition to 13 custom models which were full y 
developed and tested , and could be produced on relatively short 
notice. Edo has now designed and built float gear with which more 
than 2SO different types of land planes have been converted for sea­
plane use. 

Interest in private and commercial water flying in the "Cnited 
States was greatly stimulated by the advent of the so h .p. land planes 
during 1938. A long distance non-stop world seaplane record was 
broken by a wide margin when Dewitt Eldred flew his 50 h.p. Lyco­
ming powered Taylorcraft from Port \1\lashington, N. Y. , to Orlando, 
Florida; while spectators at the National Air Races were brought 
to their feet in amazement at the antics of Mike Murphy in his so h.p. 
Continental powered Cub when, for the first time, a public demon­
stration was given of a standard seaplane landing and taking off on 
dry land on its floats. Both ships were fitted with Edo standard float 
gear. 

The Fafnir Bearing Company, New Britain, Conn., manufactured 
a complete line of ball bearings for aircraft and aircraft engines. 

The Fairchild Aerial Camera Corporation, Jamaica , New York, 
produced a new wide-angle precision aerial mapping camera designed 
especially to produce photographs for extremely accurate mapping 
work. It was built to conform closely to the rigid specifications laid 
down by the U. S. Government departments and the American Society 
of Photogrammetry. It operates as either a fully-automatic or semi­
automatic camera, but for vertical photography only. Negative size 
is 9 by 9 inches. Magazine carries roll film in any length up to 450 
feet, enough for approximately 6oo exposures. Focal plane is a 
vacuum back employing a venturi tube as the source of vacuum. 
Lenses of si·, 6 and 8-l-inch focal length are available. A newly 
designed high-efficiency between-the-lens shutter is adjustable for 
speeds of r/so, rjroo, rj2oo, and r / 300 of a sewnd. The entire 
shutter unit is made readily removable for inspection and cleaning 
with removal of outer lens element only, so that the accurate adjust­
ment of the lens assembly does not need to be disturbed. All con-
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trois for operation are ·within ea y reach of operator. A special 
mount is suppl ied, de igned to permit lowering of camera to any 
d ired d pth in floor of airplane to clear all parts of the undercar­
r iaue and permitt in u rapid. accurate levellin u of camera. 

Two new aircraft radio c mpa--e- were de igned by Fairchild 
durin u 19" . Early in 19" one of th , the Model C-6, was granted 
a C. r\. :\. T e t Certifi ate. T hi model i a inale-band unit having 
a freq uency ran o·e of 19 - to 41 - kil cycle . de ianed for the usual 
rad i c mpa s applications with ,.i ual indication, as a radio range 

FLEET OF RYAN TRAINERS 

l\1enasco-powered planes purchased by Guatemala. 

receiver using conventional antenna or loop, or as an aural null shielded 
loop receiver. Its simplified circuit eliminates possible errors in com­
pass operation due to misalignment or changes in component parts. 
R emote control box features an illuminated tuning meter for simpli­
fied tuning of radio stations, and an illuminated direct-reading fre­
quency scale with ?:4 -inch high numerals which are visible at a dis­
tance of ten feet. Only one frequency is visible at one time in steps 
of one kilocycle. In addition to the receiver and control box, the 
complete C-6 Radio Compass assembly included a shielded rotatable 
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loop antenna 111 a streamlined housing. remote loop control hearl. 
dynamometer type hearing indicator. junction bnx and complete 
set of cables and flexible drive shafts. Total weight of the entire 
assembly, exclusin· of cables and flexible driw shafts. is less than 
..J.O pounds. 

:\nother new radio compass. the Fairchild .\l!1del C-7. is a two­
hand unit with a frequency range of 170 to 1200 kilocycles without 
gaps. ( )ne hand cowrs from 1 70 to ..j.(Jo kilocycles, the other i rom 
450 to 1200 kilocycles, thus cm·ering aircraft and marine hands. 
distress calls and the entire cr'mmcrrial broadcast hand up to the 
point at which duplication of f requcncies is too prevalent for satis­
factory usc of the rarlin compass. Featuring the same high degree of 
sensitivity. selectivity and fi.ddity embodied in the C-o Radio Com­
pass, the C-7 model consists n f a 13-tuhC' superheterodyne recei wr. 
remote control panel. rotatable shicldecl loop antenna, loop remote 
control head. dynamometer type !>caring indicator, dynamotor, junc­
tion box and necessary cables and flexible shafting. I ~ccause it is a 
hvo-band receiver. it is slightly larger than the C-o compass rkscrillC'd 
above, yet the weight complete is less than ..J.2 pomH!s. 

Federal :\T~tal I lose Corporation. l!uffaJ(,, :\. Y .. manufactured 
a complete line of fkxil>le metallic hose and tubing known as tlw 
"Interlock" type. 

The Fuel Development Corporation, :\ew York, N. Y .. manu­
factured an anti-knock fluid known as ":\ nilnl." Several f ormt)lae 
were manufactured to suit varying needs, all of which coulcl he mixed 
directly with gasoline and other fuels. Certain formulae, howewr. 
were especially designed for injection into the air scoop of aircraft 
engines through a patented metering valve controlled hy the mani­
fold pressure. This valve so controlled the flow of Anilol that the 
quantity metered increased in rlirect proportion with the power out­
put of the engine. The injection method had the advantage nf econo­
mizing in the usc of the fluid and also tended to cool the charge as 
it entered the intake manifold, thus further improving the engine 
characteristics. Anilol is an instantaneous de-icer and is widely used 
for the elimination of carburetor ice, as well as for its anti-knock 
properties. The Anilol system of octane control emerged from an 
experimental stage early in rg38. 

The Firestone Tire & Ruhher Company. Akron. 0., manufac­
tured a line of accessories. including airplane tires. tubes, wheels, 
brakes and seat cushions. 

General Electric Company, Inc., Schenectady. N. Y., continued its 
development work on superchargers in conjunction with manufac­
ture, with particular attention to turbo superchargers for high alti-
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tude perf rmance on engine of !!Teater hor epower. Development 
' ' ork wa bein cr done on a upercharcrer c ntrol \\-lth impro ·ed per­
formance characteristics. ample cabi 1 upercharcrer have been 
bu ilt with attention being paid to futur improYe.ment. _ 11ong Gen­
eral Electric in trument 1 the d- . I \11 landincr gear and fl ap 
posit ion ind icator. ,,·hi ch ha be n i 1 u e ,. r a year . The d-e Selsyn 
in t rument line of remote indicati n is now ava ilable 
for a ll encr ine functi n_. _ 

_...... -----

GOODRICH EXPANDER T BE BRAKE 

One of the giant tires on the Douglas DC-4. Each ti re is 6- inche hi o-h and 
two fee t wide. 

netic drag tachometer has also been developed . ,enerators , motors 
and control of light weight are being rnanufacrured for special air­
craft applications. 

The B. F. Goodrich Company, A kron, ., in r90 8 continued a 
development and research program in conne tion with the use of 
rubber for the aviation industry . De-Icers enjoyed a far wider accept­
ance than ever before, being used almost univer ally on transport 
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planes and on many types of military aircraft. Service during the 
year proved that many of the minor difficulties encountered with 
De-Icer equipment in the past had been eliminated in the current 
design De-Icers. E lectro-static effects were eliminated by the use of 
a conductive surface on the rubber, and the service life of De-Icers 
increased so the devices may now be employed for two full winter 
seasons in transport operation. \iVith the widespread use of tl: :s 
safety appliance more and more airplanes are being designed by 
manufacturers to incorporate a De-Icer system as part of the original 
equipment of the airplane. \tVith the closer coordination of De-Icer 
design to airplane design there has been some mod ification of both. 
Several airplanes have been designed and bui lt which incorporated 
recesses in the wings to provide for flu sh attachment o f De-Icers. 
In some cases the attachment has been recessed and the De-Icer pro­
vided with a special type bead construction to form a flush attach­
ment; and in other cases, the entire leading edge of the wing has been 
recessed so that the outer surface of the rubber De-Icer forms the 
true contour line of the airfoil. De-Icers for the Boeing model 314 
flying boat and the Douglas DC-4 were designed , built and fli ght­
tested during the year. These De-Icers were the largest ever con­
structed . 

The Goodrich refri gerated wind tunnel in Akron has been used 
extensively, not only in connection with De-Icer development, but 
for the testing of various accessories affected by icing. Goodrich 
has made its tunnel available to the aviation industry for that purpose. 
A number of tests were also conducted there during 1938 on various 
types of chemical coatings and other systems for the prevention of 
icing, none of which proved effective. 

During the year the largest tire of the low-pressure type thus far 
made was introduced into the Goodrich tire line. Originally designed 
by Goodrich in 1934, the 19.00-23" Goodrich tire is now used as 
standard equipment on the Boeing flying fortresses, and is mounted 
on a Hayes wheel equipped with Goodrich Expander Tube brakes . . 

Many product improvements and refinements of design were also 
made in tires and tubes to meet the ever exacting demands of service 
performance brought about principally by the more continuous use 
of present flying equipment and the higher performance demands of 
the new. The introduction of heat-resisting tubes in many sizes, 
the provision of deeper treads for longer tread life, the balancing of 
tires to reduce take-off vibration to minimum, and improvements in 
valves and valve installations were some of the important progressive 
steps taken in 1938. Many new sizes of tire in the smooth contour 
type as covered by Army specifications were also introduced. A ctive 
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development of the Goodrich £..-...;:pander Tube .Brake continued in 
193 with introduction of a more complete range of sizes. Adopted 
b} the Na ·y fo r beach:ing gear use in 19 the tainle s steel frame 
con truct ion wa employed in a new ize brake during 1938. 

High pe d l lind landin rr te t of the D uala D -4 tric_ ·cle geared 
land tran port demon trated the effe ·ti Y nes and afet of the brake 
in severe erv ice. ucces ful te t on a Boeinrr bomber resulted in 
peciftcat ion of duplex expander tube brake for a ne\ fleet of those 

planes. 
Availab ili ty of a line of uitable ma ter cylinder developed during 

1938 has enabled manufacture r~ to adopt xpander tube brakes > ith 
but slight mod ifications to brake sy tem . Introduction of several 
new power brake ' alves permitted other manufacturer to operate 
large expander tube brakes from th same power hydraulic system 
provided fo r operation of automatic pilot . landinrr gear and other 
accessories. A new type of stamped tee! brake frame, reducing O\ erall 
brake width and great!} facilitating brake rvicing, was de\ eloped 
late in 1938 and placed on test. 

The Gulf O il Corporat ion 's A' iation Department under the direc­
tion of Major A I \1 ' illiams continued to expand it acti\ ities during 
the year, both domestically and in the fo reign field. Outstanding 
in the latter category was a t\yo months' inspection trip to Europe 
by Major v\iiliiams to study the gasoline and oil problems in the 
E uropean Air Powers. Major \1 illiams took his single-seater Grum­
man Gulfhawk (\IV right Cyclone) '~ ith him, and in addition to using 
it fo r transportat ion to the vari ous centers of foreign air activity, 
he gave a numbe r of exh ibi tion flights to demonstrate the effective­
ness of a standard A merican fighting a irplane and display methods 
employed by our aircra ft industry in constructing aircraft. 

A new plane was added to Gulf s fl eet of six . It is a t\\'0-seater, 
Grumman biplane, with a r ,ooo horsepower \ i\ right Cyclone engine. 
The ship is identical ·with the famous Gulfhawk single-seater, except 
for a slightly larger wing span and the addi tional seat. It is being 
used by Major vVilliams as a high-speed executive plane, in connec­
tion vvith his travels about Gulf territory. E ach of Gulf 's fi ve pilots 
in the field fli es a Stinson R eliant ( Lycoming ). 

Gulf again joined with the manufacturers of the Aeronca, Cub, 
and T aylorcraft light planes in sponsoring the 1939 Light Plane 
Cavalcade to Florida. At the year 's end, detailed plans had been made 
to furnish gasoline and oil without charge to the participants , and in 
the mass flight in J anuary 1939, 4 00 of these little two-seater, 40 to 
50 horsepower jobs, participated. 

Gulf agam renewed its gasoline and oil contracts with E astern 
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Air L ines and Penn sylvania-Centra l A ir L in es, the two maJOr com­
panies which operate entirely within its terri tory. 

The Hamilton S tanda rd P rore ll ers divi s ion of: C nited r\ ircraft 
Corporation , East Hart fo rd, Connecticut. announced during the 
yea r two important developments, both co ntribu ting to increased 

NEW HAMILTON STANDARD PROPELLER 

Cutaway view of the Hamilton Standard Hydromatic propeller and constant 
speed governor installed in the nose of a Pratt & Whitney engine. 
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. afety o f a ircr·a it. T he fi r- t wa the developmen t o( the ·'Hydro­
matic .. quick-f eather ing propeller in ,-hich he blade may be ·• feath­
ered" d irect ly into the ai r tream in the eYent f maHun tioning o f 
a n eng ine. R otation of the engine i th u · quickly ·topped, preventi tw 
fur ther damage to the powerplant: and at th a me time the drag 
of the id le pror eller i-- reduc d and the perforrnan ·e of he airplane 
on the remaining engine material ly increased. Uy the ' nd of the 
yea r. the H ydr mat ic propeller had been ad pted a:: -tandarcl equip­
nt ent un a ir line and in m il ita ry er vice in th i country and abroad . 

ln construction, the 1-lyd romatic propeller retain the ruao-ed and 
ucce. s iul hub and blade mountitw tructure o[ the oi ler Hamil ton 

S tandard types . T hi s has been further impr ,. d by moulcli no- a 
colla r of plastic material bet \\"een the roller beari ng race and the fi llet 
o f the blade reta ining shoul der. Thi s pia t ic mater ial in ·ure 1 erf ect 
seating o f the mat ing pa r ts g ives a better st re di tr ibuti n. and 
protects the a luminum alloy blade from any chafi ng action, thu- in­
creasing its resistance to fat igue. T he presence of the pia tic layer 
a lso permi ts the u e of an effecti \ e oil seal between the hub and blade. 
S uch an oil seal woul d not be considered safe in direct contact with 
the a luminum alloy blade. a it might lead to tre s concentrat ion. 
\Vith an effect ive oil eal it is now 1 o sible to mainta in a fa irly high 
oil pressure on a ll the worki ng par ts inside the hub and wear f 
the parts is cor respondingly reduced . The pitch control mechani m 
of the Hycl romat ic propeller is again of the simple. rugged hydraulic 
type, a lthough diffe ring somewhat in actual application from the 
earlier constant speed propellers . O ne of the reason for this is the 
additi onal safety problem intr duced as a result of t he feathering 
procedure. P ropell ers in the feathered 1 osition will not carr · out 
th e normal propulsive fun cti on and it would obviously be dangerou 
if they could be feathered inad vertently or through improper func­
tioning of the apparatus. Consequently . it is necessary to provide 
some means of res trict ing the pitch rano-e duri ng normal operation 
so that the blades cann ot be feathered except b_v a deli! erate action 
on the part of the pilot. 

That problem was solved by Hamilton Standard bv taking advan­
tage of the fact that the centri fugal force ac ting on the blades tends 
to cause them to go in to lower pitch . In the H ydromatic design. 
eng ine oil which has been boosted to higher pressure by the constant 
speed govern or pump is used to overcome thi s centri fugal twisting 
moment when it is necessa r~- to increase the pitch. This oil pressure 
acts on a la t·ge p iston and the motion of the piston is transformed 
into rota ry motion by means of a seri es of cam rollers act ing on 
coaxial helical cams of opposite pitch slope. F or the normal pitch 
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range the cam follows a steep helical angle so that the piston enj oys 
a high mechanical ad vantage. \ iV hen the pitch reaches the ma.., imum 
operating value, the slope of the cam becomes fl atte r so that the 
mechanical advantage of the piston is insufficient to overcome the 
centrifugal twisting moments of the blades when the normal operat­
ing pressures are used. Thus, a maximum pitch limit is provided 
for the normal flight conditions. If a considerably increased oil pres­
sure is supplied from some other source under the control of the 
pilot, the piston will overcome the blade twi sting moment and the 
pitch will increase until the feath ered setting is reached. The ad just­
ment toward low pitch is also accompli shed by oil pressure, supple­
menting and augmenting the centri fugal force on the blades. 

THE WACO N 

This three-wheel ship for private owners is powered by a J acobs 285 or 330 h.p. 
engine. 

In addition to developing the Hydromatic propeller, Hamilton 
Standard announced the perfection of a new method of vibration 
stress measurement, by which the stresses at any point in a propeller 
can be accurately determined, a feat hitherto impossible. As a result 
of this development, changes in propeller design leading to increased 
efficiency and reduced weight can now be made with the certain knowl­
edge that the stresses involved do not exceed safe operating limits. 
Moreover the source of these vibration stresses, usually originating 
not in the propeller itself but in the engine or some other part of the' 
airplane, can be located and ·corrected. 
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The tewart H art horn Company Inc. ew York, continued 
to upply the industr · with streamline wire tie rods for external 
bracings manu factured by the cold rever e rolling method, the wires 
being drawn and cold rolled f rom elec r ic furnace carbon rod, special 
heat-treating processes creating high ten ile trength. 

The Internationa.l Flare-Signal ompaoy, Tippecanoe City, 0 ., 
c ntinued supplying its parachute Bare and ignals to commercial 
aviation, the U . S. Government and foreign govenunents. This 
equipm nt, which includes both electrical!; and pi tol operated t) pes, 
a ffords outstanding advantages in fl exibility of installation and opera­
tion , safety and dependability . 

F lare for emergency illumination from aircraf t have been a major 
development of Internat ional during the past decade. The earlier 
flares were merely large .. candle ", wired fo r electrical ignition and 
affixed to brackets mounted under the lower wings toward the tips, 
from which their name ·'wing tip fl ar es' was derived. Such installa­
tions obviously involved abnorma.l fire hazards, and the illuminative 
properties were unavoidably so limited that a plane had to descend 
to a low altitude for effective observation of the ground, thereby 
g reatly reducing the area of illumination and seriously impairing the 
scope of maneuverability, and consequently the chances for a success­
ful forced landing. 

\i\ ith increasing night fl ·ing operations it quickly became apparent 
that the " wing tip Bares" were not only dangerous but extremely 
inadequate, and also that a suspended source of light effective from 
relatively high altitudes and independent of the plane, beneath which 
the pilot if flight conditions permitted could maneuver at ·will over a 
relatively large illuminated area, was an essential requirement. Para­
chute flares were of course known, but they had been designed pri­
marily for military purposes, and the requirements of commercial 
aviation presented entirely different problems of installation, main­
tenance and operation . 

The smallest approved parachute fl are is required to burn not less 
than one minute and develop more than ;o,ooo candlepower. Next 
comes a r .7i -minute parachute flare with a minimum requirement of 
r ro,ooo candlepower. The largest approved parachute flare commer­
cially available is the 3-minute, which must develop more than zoo,ooo 
candlepower. All these parachute flares are required to have an 
average rate of descent of not more than 550 feet per minute. 

The J. V. VV. Corporation, Ne·wark, N . _T.. is the sole distributor 
of the Link Trainer, a device used throughout the world for instruc­
tion in instrument and radio beam flying. The Ljnk Trainer has 
been adopted as standard equipment by the U. S . Army Air Corps, 
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Navy, Department of Commerce, the major air lines and commercial 
flying schools of the United States, as well as many foreign govern­
ments, including Great Britain, France and Japan. 

The Link Trainer consists o f a small hooded airplane mechanically 
operated by means of vacuum pump and a seri es of valves, so that the 
machine responds to controls in a manner similar to an airplane in the 
air. The cockpit is completely equipped with modern navigation in­
struments , and provi sion is made for simulating radi o beams and 
other radio aids to navigation. controll ed by the in ·tructor. The 
movements of the Trainer are reproduced on a table by an automatic 
tracing device known as the A utomatic Recorder or "Crab" which 
simulates the motion of the Trainer in respect to a map or a chart of 
the radio range stations. Improvements during the year included 

STEARMAN TRAINERS AT RANDOLPH FIELD 

Lycoming- powered PT- r3-A planes form a long line at the Air Corps training 
center in T exao. 

addition of remote control instruments on the instructor's desk, i.e .. 
air speed, rate of climb and sensitive altimeter to facilitate the instruc­
tor's giving problems of instrument approaches and let-clowns. Four 
types of Trainers are manufactured, known as C, C-2. D and E. The 
C Trainer is the standard type used at the present by most American 
airlines and flying schools. The C-2 is a development of this, and 
includes a set of remote control instruments for the use of the in­
structor in effecting instrument landing instruction. The D Trainer 
is developed for European countries and contains the Lorenz Land­
ing System but not the radio range stations. The E Type is a com­
bination of the two and includes both the radio range stations, the 
remote control instruments, and Flight Path Indicator. 
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\ ·alter Kidde & Company, ::\e\\. Y ork, duri J<Y 193 in talled vari~ 
ous items of their equipment on man well kno\ n planes. The 
Douglas DC~4, the four-motored Bo ing fl. ·i.ng boaL· fo r Pan-. m er­
ican A irwaYs, and the Boeing planes for T ran cont inental and 
\•Vestern A ir carried Lux carbon d.ioxide fire e...-xtinguishing s~·stems 

to protect against engine fires. H owa1·d H ughes, on his epochal 
round-the-world flight, carri d a L ux fi re e...~tingui hi.ng y tem and 
fl ota tion bags, as well a tv o coUap ible rubber life rafts f or inflation 
b) a carbon dioxjde cylinder. OA.-ygen breathing equipment by Kidde 
was al so used on this fl.ight. During 193 Lmc lightweight cylinders 
were widely adopted for airplane work in connection with the fire 
extinguishing systems, flotation bags, and gasoline e..."pulsion equip­
ment. L anding fields increased their u e of the light\veight cylinder 
in portable equipment on crash trucks. M ili tar) or commercial planes 
in E ngland, France, Italy, Japan and se\ era.! Latin American countries 
a re now using Lux e...xtingui hi ng sys tems e...xten ive.ly. 

The Kollsman Instrument Company, Elmhurst, . Y ., continued 
expanding manufacturing facilities in their new plant. A t the end 
o f r 938, the tota.l empl oyment e...xceedecl three hundred. The most 
outstanding achievement was the Kollsman Direction Indicator, a 
new board compass with fixed d.ial and rotating pointer, which may 
be read like any other instrument. In addition to ease of reading, 
the magnetic characteristics have been de' eloped so that flight per­
formance is considerably improved. The Kollsman Electric Tachome~ 
ter has been redesigned for longer l.i fe and greater accuracy. The 
generator has been changed to the direct drive type which permits 
lovve r rotor speeds and increased bearing life. Thrust bearings and 
a new method of rotor assembly in the Indicator improve its per­
formance considerably. A calibration adjustment is employed to 
facilitate maintenance. A ne\>.' ace lerometer mechanism was de­
veloped, which effectively cance.ls outside movements, thus insuring 
a true measure of vertical acceleration. 

A ltitude and t emperature compensation of vertical speed indi­
cators was the subject of much research in the testing laboratory. 
New vertical speed indicators now ha e a simplified construction and 
screw adjustments facilitate calibration. 

The telegon system of remote indication has been further im­
proved. This system, which operates pure.ly by induction-having no 
brushes or contacts , offers the advantage of light weight and extreme 
accuracy. The new Douglas DC-4 uses many Telegon instruments 
for indicating control positions and engine functions. One outstand­
ing advantage of this system is the ability to operate from standard 
instruments nea r the engine, thus obviating the necessity of building 
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special transmitting in trument ·. K ollsman rim lighting has become 
standard throughout the indust ry and is used by agreement on in­
struments of other manufacturers. The num ber of foreign companies 
having a license to build Kollsman inst ruments was increa eel to six . 

The Leece-Nevi lle Company, U evelancl , 0., supplied the industry 
with 1 2 volt voltage regulated engi ne clri ven generators made in three 
capacities, I 5 amperes, 25 amperes and 50 amperes. The Leece­
N eville voltage regulato rs protect the sto rage batteries (rom ove r­
charge as they permit the generators to charge only at the correct 
rate for the state of charge that the battery is in. This g reatly pro­
longs the lif e of the storage battery, as when the battery is in a state 
of full charge the current delivered by the generator vvill be very low. 

The Liquidometer Corporat ion, Long Island City, T. Y ., supplied 
many additional manufacturers and users with its various types of 
fuel and oil quantity gauges for aircraft. The Liquidometer D ial 
Change and Selector Switch Combination U nit which provides in 
one unit separate dials for a number of tanks, any of which can be 
read at will by turning the knob of a built-in selector switch, was 
used on many of the newer type airplanes. Tank units with built-in 
switches for use in connection with warning of low fuel level, or for 
controlling fuel levels, were developed. The Company also announced 
the availability of its new electric gauges for indicating manifold, fuel 
or oil pressures. Besides electric, fuel and oil quantity gauges, this 
company manufactures the Liquiclometer Hydraulic Transmission 
type fuel and oil quantity gauge for aircraft. This type is completely 
self-contained and is automatic in operation, without requiring the 
use of any outside energy. 

Macwhyte Company, Kenosha, vVis., developed a new type stain­
less steel tapered "spike" antenna, which is generally mounted on the 
under side of the fu selage. This antenna was designed to g ive g reater 
signal strength , a more pronounced cone of silence signal , and was 
less subject to icing and static, with less drag than a cable antenna. 
Another development has been stainless steel terminals of a new 
alloy. They can be adjusted under tension without danger of seizure 
or sticking. Macwhyte tie rods are now produced from a molybdenum 
hearing 18-8 stainless steel which has improved their resistance to 
corrosion. Still another development has been the designing and pro­
ducing of special cable slings. These slings are an integral part of 
the airplane and are put to use whenever the plane has to be lifted 
by a crane. Also, Macwhyte has continued to supply the industry 
with "Hi-Fatigue" Aircraft Cable in galvani zed, tinned and stainless 
steel. This cable has been further improved by reducing construc­
tional stretch without affecting its "Hi-Fatigue" properties. 
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]'vl oo re-Ea twood & Company, Dayton , . manufactured tools, 
lie jigs and a irplane part fo r the m ili a y rYices and ai rcraft 

m anufacturers in the -n ited tates and abroad : mong the manu­
factu red a r ticle a r b mb r ack . bomb ha kl gun mount adapters, 
crun ig hts and s ighting member . 

L\:orma- Hoffmann Bearin cr o rporation tamford onn., manu­
fac turers of preci ion ball. roll r and thru- t b aring , in 1938 re­
por ted the erecti on of a ub tantial acld iti n t it facto r) and the 
in taUation o f n ew equipment to facili tate the pr du ti n of bearings 
fo r a ircra f.t u e, part icula rly in the larO'e r ize . The company an­
n ounced a com p lete line of pr ci ion b arirJO' adapted for every 
a ircraft r equirement, not only in the controls and the plane itself, but 
also in eng ines, accessor ies. instrument and land incr fi ld equipment. 

o r thwest A ir ervi ce . Inc. eattle, \\ ash. , de ·eloped a propeller 
p itch setter, a machine to a lig n blades b) m echan ical methods rather 
than by manual labo r, requiring on ly _o minutes to do the same '·ork 
tha t formerly took three men a n hour. 

I arker Appliance Compan) , Clevela nd, 0., p roduced eamless 
tubular plumbing fo r a ircraft with P a rker tube couplin O' . To over­
com e the tendency of threaded aluminum alloy parts to eize when 
assembled, Parker developed a number of thread c mpound s, thread 
eals and va lve lubricants. The company also produced a line of 

fabricating tools. 
P ioneer Instrument Com pan) , Inc. Bendix, . J. , a subsidiary 

of Bendix A viation Corporation , reported development of new devices 
in addition to the production of a -..vell-rouncled list of conventional 
ins truments for aviation. 

O ne of the maj or r ecent de\ elopments has been a complete re­
vis ion of the Turn and Bank Indi cator mecha nism. A great!) simpli­
fi ed construction o f the gyro assembly including the replacement of 
loose ball type bearings and bim eta l bearing clearance control with 
race mag neto type bearings supported on a solid brass shaft has 
r esulted in a large elect-ease in maintenance cost and vastly imprO\ eel 
operati on. A new filt er for the a ir supply combining the action of 
layers of filter paper with the effect of fine mesh screens has proven 
a maj or step forward. The illmnination of the bank indicator by the 
already famous Pioneer Ringlight system has been much improved 
by the addition of a care fully designed refl ecting mask over the lower 
portion of the dial. 

In line with the present trend toward instrument panel simplifica­
tion , Pioneer eng ineers are now completing finishing touches on a 
combined rotatable airspeed indicator and rate of climb indictator. 
\ iVith this instrument the pilot merely keeps the concentric pointers 
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aligned after setting his rotatable airspeed for whatever fli ght condi­
tion he desires. The instrument is under test by the maj or airlines. 
It has merited enthusiastic comment from pilots and flight engineers. 

The Pioneer A utosyn System of remote indication, which ha. 
proven itself on the Boeing flying fortresses and the Bell A iracuda. 
has been vastly improved by a new 400-cycle light weight unit. All 
the experience gained from thousands of hours of flight and labora­
tory testing of previous models has gone into this new "lVIidget'' 
Autosyn. The new models will be about half the size of previous 
models and half of the weight and vvill be equipped with the new 
Pioneer electrical disconnect plug. This new electrical connector 
has undergone rigid airline service tests and represents a sub tantial 
step forward in wiring of electrical instruments. 

Also in the line of remote indication, P ioneer engineers have de­
veloped a radically new D C operated A utosyn Position indicating 
system. This unit, built in standard instrument size gives the pilot 
a definite knowledge of flap and individual wheel positions and gives 
a definite warning indication if any wheel is not firmly locked ~ in 
position. 

A new type of pressure warning unit, has been developed and 
combines every possible safety feature with the fin est available con­
tact materials in the smallest pressure warning unit, Pioneer has built. 
The unit has merited the approval of the Air Corps and Airline 
operators. A safety diaphragm is provided so that even in case of 
rupture of the calibrating diaphragm, fuel or oil cannot possibly escape 
to the contacts. 

A new Manifold Pressure Gauge was added to the Pioneer line. 
This instrument was the smallest manifold pressure instrument Pio­
neer has presented. It provides for complete isolation of the evacuated 
diaphragm in a cast chamber. The motion of the diaphragm is taken 
through the sealed wall of the chamber by means of an ingenious 
application of a small sylphon bellows, and no part of the mechanism 
is exposed to the detrimental action of manifold vapors. There is no 
differential pressure on the instrument case or cover glass and all 
adjustments are readily accessible without opening the sealed chamber. 
For replacement of the diaphragm, the chamber may be opened by 
the r emoval of the sealing screws. 

To improve production and servicing of airspeed instruments , 
Pioneer has developed a new cast frame mechanism provided with 
sufficient adjustments so that all diaphragms selected can be used 
with the same etched dial. The elimination of the hand calibration 
and individually engraved dials is probably one of the major steps 
forward in aircraft instrument technique. The diaphragms for this 
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instrument a re constructed of a carefully elected alloy and are 
thoroughly t reated and ea oned t in re pennaneoc of the calibra­
ti on. \ te t calibration n n 1- made on each diaphragm and the first 
differential of the cali bration curve determ ine- \\ hether or not the 
diaphragm can be u eel in the mechani m \';ith the tandard dial. 

The olution of the problem of obtainino- a satisfactory pilot 
tatic tube tha t will remain clear of ice under all operating conditions 

has been reached in the Pioneer Laboratorie . new tube of the 
tra ig ht-ou t type careftdJy desi ed aerodynamically and having a 

built in multi ple heating unit of high efficiencY has b en pre-ented for 
."\ir Corps test and is being completed for commer ·aJ sale. This new 
tube will be in addition to the angle type of tube already in u-e which 
has been adapted fo r the late t Pioneer high ffic.ien y type of de­
icing heater. 

Pioneer research engineer ha ·e been co staotJy at work rai ing 
the Sensitive A ltimeter to an even great · degree of perfection. This 
instrument, which has the popular direct readina counter type of 
barometric setting, has undergone everal minor c.banaes along. this 
line. D evelopment work has proceeded on the P ioneer electrically 
operated Turn and Bank Indicator. eYeral unit of this t) pe are 
now undergoing flig ht tests throughout t11e cotmtry. The Pioneer 
type of case construction \vhic.h ernp loy- a eparable bezel ring hold­
ing the cover glass in place and seali~ng the in trument has been 
adapted to all Pioneer instruments. Thi r:-pe of ca e construction 
eliminates the use of sealing compounds and han fitted snaprings. 
In line with this change non-shatterable gla s ha been included for 
all instruments wherein a differential pre ure can e..'-.-ist on the cover 
g lass. 

The Pyle-National Company, Chicago, Ill., produced Civil Aero­
nautics A uthority approved aircraft tail light- with both rs and 2I 

candlepower lamps, and manufactured landing light reflectors for the 
Boeing ocean flying boats, those reflectors being the ize of locomotive 
headlight reflectors. 

RCA Manufacturing Company, Inc., Camden, N. J., a manufac­
turing organization of R adio Corporation of America, through its 
Aviation Radio Section developed a new line of aircraft radio equip­
ment, including three transmitters of ,-arious power ratings, five re­
ceivers, and hvo types of radiocompasses. 

A great advance in aerial navigation wa a complished with the 
introduction of the Model AVR-8 ser:ies of rad.iocompasses developed 
by RCA . vVith these units it became po "ible fo r a pi lot to tune in a 
Federal Airways beacon station, or a broadcast tation, and then fly 
directly toward the station wi thout any reference whatever to the 
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magnetic compass . The location of the stat ion in respect to the plane's 
direction is shown on a left-right indicator on the pilot's instrument 
board. Bearings or " fi xes" may be obtained by rotat ing the loop 
antenna, noting the readings on the az imuth sca le, and plotting the 
findings on a chart. Two or more of these read ings will es tabli sh a 
" fLx" . 

H.CA has been concentrating on radio equipment especially suited 
for the itinerant pilot fl ying the small , light-weight airplane· which 
are so popular today. In thi s connection , there will be introduced 
shortly the RCA ·Model AVT-15 light-weight aircraft transmitter 
especially designed for thi s application. It can be used also on planes 
of any size. A sensitive. light-weight receiver (AVR-15), companion 

DART AIRPLANES 

Manufactured by the Culver Aircraft Corporation. They are powered by Warner 
engines. 

to the above transmitter, is being developed and will be introduced 
shortly, thus making an ideal combination fo r light planes. 

Complete lines of receivers and transmitters are available as stock 
items to meet all requirements for any size plane. Radio equipment 
for airports is also available, including remotely controlled, crystal 
receiver units which make it possible to locate the r eceiver equipment 
at considerable distances from the airport and still control the func­
tions from a traffic control tower or from any other designated loca­
tion. 

Aviation radio problems are constantly being studied by this com­
pany and extensive research with new systems of control and advances 
in apparatus design result. Thus, 1-<. CA is pioneering in this fi eld to 
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tiU furt her increa e the afety of air t ran ponation and sport flying. 
T he H.omec I ump om pan · Elyr ia . . produced fue l pumps. 

both hand-operated and power dri ven . vacuum pumps and hydraulic 
pump for airplanes, b th Governm nt-owned and conu11ercially 
operated. The company introd uced an au xiliary drive oear box which 
takes on eight acce o rie in the ai rplan . and i perated by one dri-.. e 
fr m the encri ne. 

cin ti lla Nlagneto Divi ion, Bendix AYiati n orporation. idne), 
)J. Y ., specializes in the manufacture f icrnition d vi e fo r aircraft 
us . The e include magneto for all Ia e of erwine of from one 
to 14 cylinder and more. Battery icrnit:ion equipment is al o upplied 
a well a switche , spa rk plug , and radi -hi ld \"\ri rin cr harne s .• 11 
types of eq ui pment are radio hielded to preYent ignition noise from 
interferin cr \\'ith radio rece1 tion. 

·moncr the developments of 1938 ha\'e been a new line of magnetos 
f r light plane engines, \Vhich combine high lectri ca1 output with 
implicity, light weight a11CI inherent radio hieldino-. N umerous de­

ta il refi nements \\ ere incorporated on magneto for larger engines 
including provision on ome types fo r co lino· the magneto b) jacket­
ing the lower part of the housincr fo r air circulati n . .Bendix aircraft 
spark plugs are . upplied for a \\·ide 'ariel') of engines, radio shie1clecl, 
both in finned and unfinn ed types. 

Shell Petroleum Corporation. t. L oui , tio. , hand! cl a con icier­
ably increased amount of aviation business in 1938. 1\'oteworth) 
trends vvere g reater use of higher octane gasolines, So. 87, go, and 
roo. As in previous years, a cr reat deal of time was devoted to re­
search work, both in the laboratorie and in service tests. Active 
assistance vvas rendered to the work of the _ 'iation Fuels Division 
of the CFR Committee; notably in the study and development of new 
laboratory detonation test methods and in the conelation of test re­
sults with other engine and fuel manufacturers : in the study of fu el 
tank corrosion; of the piston rin a-stic.king tendencies of aircraft oils : 
of vapor lock problems in aviation engines; and of the extension of 
octane ratings beyond I oo. O ne result of previous research work '~as 
the development of a new range of straight mineral aircraft oils, 
AeroShell 62 . So, roo, 120, and qo. which were introduced to the 
market toward the end of the vear. Present indications are that the 
stability of the new oils is an 'outstanding characteristic. A furth er 
branch of research ·work that has lately proved of great interest con­
cerns the development of "Safety Fuels." 

Laboratory research work was materiallv assisted by actual per­
formance tests carried out in the Shell Seversky 'foclifiecl P-35 Pur­
suit Plane, powered by a r.ooo h.p. \i\l right Cyclone. This plane is 
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equipped with a large number of special instruments to make possible 
the testing of fuel and oil consumption and performance at moderate 
and high altitudes. 

Sinclair Refining Company, New York, is continuing its research 
on aircraft engine oil and other special lubricants for the aircraft 
industry. During 1938 an improved Sinclair Pennsylvania 120-G O il 
was developed and distributed throughout the entire marketing terri­
tory. This product has the approval of \11. right Aeronautical Corpora­
tion and other engine builders for the hi gh output engines used on the 
major air lines . In addition to thi s high gra le engine oi l, other Sin­
clair lubricants have been universally accepted, such as Sinclair High 
T emperature Grease No. 955 for wheel b a rings, rocker arms and 
accessory units where high heat conditions prevail , Sinclair Counter 
\li.Teight Lubricant for counterbalance units. and Sinclair A F -3 and 
Sinclair 0 U G-3 fo r blade bushings and thrust bearings of propellers. 

SKF Industries, Inc ., Philadelphia, Pa. , produced aircraft bear­
ings of a size and type for every purpose. New machines and new 
methods were installed, and rigid inspections enforced. Among the 
SKF bearings were the cylindrical roller bea~·ings for crankshaft 
main support locations, and the deep groove type of ball bearing 
employed extensively to carry combined radial and thrust loads not 
only of the propeller, but of starter, rocker arm, magneto and super­
charger shafts. 

SKF control pulleys, equipped with either cylindrical or deep 
groove types of bearings, are designed to meet the important points 
and dimensions covered in Army-Navy Specification N o. 210. Be­
cause these bearings have low friction characteri stics and high radial 
capacity, pulleys have minimum rim wobble, are light in weight, self­
contained, and very easily installed. 

Socony-Vacuum Corporation, New York, marketed its products 
developed for aviation, including lubricants and a fuel refined espe­
cially for aircraft engines and possessing exclusive climatic control 
characteristics-Aero Mobiloils and Aero M obilgas with grades rang­
ing from 73 to 100 octane, which products meet all requirements of 
the U. S. Government services, air transport operators and engine 
manufacturers. Gargoyle Speed Reducer Oil No. 1 was developed 
for the particular requirements of the Curtiss electrically controlled 
feathering propeller. Extensive research work is being carried on 
continually with a view toward developing products which will meet 
the needs of the rapidly growing aviation industry. 

Solar Aircraft Company, San Diego, Calif., pioneers in the de­
velopment and manufacture of stainl ess steel exhaust manifolds, in­
creased production of manifolds and other aircraft parts and accesso-
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ries. Considerable effort is de,-oted by the Compai1) to research 
leading toward the con tant improvement of these parts, stress ing 
careful layout and engineering. In line \\·ith that polic) , a number of 
experimental instal.lation have been produced in cooperation \>vith 
leading aircraft compan ies. Due to increa ing den1ands upon its time 
fo r assistance in working out va riou detail of design and manufac­
ture the research laborator · ha b n e..-..;:panded to provide additional 
fac ilities and equipment: and a. la rrre number f te t have been made 
on different materials and de ign -, especially in further perfecting 
the joints bet\>\ een mani fo ld ection . 1 o, work " as cont inued on 
the development of a flexible joint to allo\\· fo r motor o cillation in 
flexible engine mount de ign. AJI of thi re earch ha had it bearing 
on the different experimental model e' oh· d. New con truction 
materials al so received exhaustive te t . both in the laboratory and in 
actual service, and the e-xperimenta l in tallation repre ented a com­
posite of several material s, utili zing the best characteristics of each. 

The Company planned to introduce and market a complete new 
line of steam heating equipment fo r aircraft, and first production units 
were approaching completi on. The new designs represent considerable 
advance over present equipment. particularly in solving the problem 
of accurate control of heat output neces ary in meeting changing 
fli ght conditions. and new problem brought about by the supercharged 
cabin. P lans were completed by Solar for enlarg ing its plant facilities 
approximate!) 70 per cent and construction was under way early in 
I 939· Corresponding increases in equipment have also been made, 
with further additions contemplated for the near future. 

perry Gyroscope Company, Inc., B rooklyn. N. Y., continued its 
active research and development p rogram, and introduced an important 
new instrument in 1938. The Automatic Direction F inder was the 
new addition to the cockpit. Collaboratin o- with Sperry in the de­
velopment of the new direction finder was R.C.A. The new instru­
m ent, however, is sold and sen iced by Sperr). 

Vlhen tuned to a station the A utomatic Direction Finder continu­
ously and automatically points to the station tuned, thus the pilot 
merely has to glance at the pointer on the face of the instrument in 
order to get his bearings. As the airplane continues on its flight the 
pointer on the direction finder continues to indicate the position of 
the station. As a result, it completely eliminates the well known r8o­
degrees ambiguity which heretofore has made it difficult to determine 
whether the plane is proceeding toward the station or away from the 
station. When the cone of silence is reached and the station is passed, 
the new direction finder continues to give a positive indication of the 
station which , of course, is then to the rear of the plane. Thus it pro-
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vi des an excell ent indication o ( the cone of silence. . \ side from locat­
ing the bearings o f any sta ti on or obtaining a " fi x ' ' for the airplane, 
the Automatic D irection F inder provides a means of obtaining a drift 
or ··crab" angle at any time. 

Sperry continued its development of the Gyro "\ I agnetic Compass, 
a combination o f the Magnetic Compas: and the D irectional Gyro in 
a single instrum ent, incorporating the inherent advantages of both. 
The result is a compass having no northerly turning error, no other 
errors caused I y clip, acceleration or change o f course. l~ urth ermore, 
it will not oscillate about the meridian before coming to rest. A mun­
ber of the Gyro lVIagnetic Compasses are on extensive operating tes ts 
a t the present time. Reports indicate that the new instrument is being 
received enthusiastically. 

Early in 1939 Sperry opened a new radio resea rch laboratory nea r 
Stanford U niversity at Palo Alto, Calif. , to facilitate the development 
o f the klystron tube and to carry out the engineering applicati ons of 
the new tube in the aviation field. The klystron has been clescrihecl 
by one authority as " the most important advance in radio since the 
invention of the audion tube by Dr. Lee De Forest in 1906." This 
tube is a new type of ultra-high frequency generator and receiver 
working on principles strikingly different from those of the ordinary 
vacuum tube. 

The fir st application of the klystron to aviation has been the pro­
duction of a straight line glide path for blind landing of aircraft. The 
Sperry experiments are being carried out under the collaborative 
program of the Civil Aeronautics Authority with the Army Air 
Corps and the Massachusetts Institute of T echnology. 

On February 2, 1939, the American Institute of the City of New 
York presented its annual gold medal to the Sperry Gyroscope Com­
pany "for outstanding achievement in the development of flying and 
other navigation instruments , resulting in greater efficiency and 
safety on land , sea and in the air". 

Sperry also carried on the development of a combined indicator 
called the Flightray, designed to simplify some of the problems of in­
strument flight and landing. The Flightray is engineered to allow a 
reduction in the number of instruments on the modern aircraft instru­
ment panel by combining the more essential information on the face 
of a single indicator. A cathode ray tube is used as the indicator on 
which the various indications are assembled in a standard pattern. 
Thus the pilot is presented, on the face of a single instrument, with all 
the navigational information needed for instrument flight or landing. 
The Flightray reproduces indications from the artificial horizon, the 
directional gyro, the turn indicator and the altimeter. In addition it 
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a! can how p - iti n on 1e cr!ide pa h and localizer radio beam dur­
incr an in t rum ent approach. 

The tanavo peci fication Doard, Inc., or anized in I9-9· now 
maintains it head office in an Franci c and the Chicago office is 
represented by the Standard Oi l ompan of Indiana. Continued re­
sea rch and development '' ork direct d toward the progressive im­
provement of aviation fuels and lubricant has re ulted in new 90 and 
100 octane fuels being placed n the market which are the results of 
special refining processes which ha,-e made po ible high anti-knock 
quali ties with minimum quanti ty of I ad . They ha e b en upplied to 
the A rmy Ai r Corps for use in high peed mil itar · plane to the Clip­
per ships for transoceanic flight , to naine manu facturer and air 
lin ~s for special tests, and a high octane fuel · for record flights and 
racmg purposes. 

The increased power made possible by the e fuels as demonstrated 
by service tests, has shown an increased performance of from 20 to 
35 per cent_ Seven grades of high octane a\ iation fuels \\ ere marketed 
by the Stanavo di stributors; and included leaded and unleaded gaso­
lines covering all kinds of a ircraft operations. F ive grades of Stanavo 
aviation oils ranging from 6o to 140 seconds Saybolt viscosity were 
available to the indu try, in addition to the regular line of Stanavo 
rocker arm greases and specialty products, including magneto oil , com­
pass fluid , utility oil and Servo Liquid. 

The Standard Oil Company of New J erse), through the Standard 
O il Development Company has done intensi' e research \· ork towards 
the improvement of petroleum aviation products. The chief accom­
pli shment of 1938 was the development of new sources for the pro­
duction of 100 octane fuels. This work has resulted in increasing 
materially the production of large quantit ies of clear fue ls with octane 
numbers above go. T he production of hydrogenated gasolines has 
been increased, and this assures the availability of high quality base 
stocks, as well as products with good lead su c ptibi lity. 

Safety fuels development by thi s company over the last several 
years continues, anticipating the present interest in these high .. fl ash 
fuels as a means of obtaining increased safety of aircraft operations. 
High flash fuels of 100 octane are available. 

Improved aircraft lubrication has been made possible by the de­
velopment of improved lubricating oi ls as a result of full scale air­
craft engine tests, including service tests and intensive laboratory 
investigations .. 

During 1938, the Standard Oil Companies of New Jersey, Penn­
sylvania and Louisiana, as well as the Colonial Beacon Oil Company, 
made available to the aeronautical industry a new brand of aviation 



AIRCRAFT YEAR BOOK 

fuels and lubricants known as Esso aviation products. The Standard 
Oil (Kentucky) and Standard O il (Ohio) also undertook distribu­
tion of these new quality products. Coincident with the introduction 
of their new brand, Esso Marketers also arranged for the availability 
of higher grade gasolines, notably 90 and 100 octane, at key airports. 

In 1938 a new Fairchild, equipped with Ranger engine, was added 
to the fleet of Esso Marketers, and early in 1939 that organization 
purchased a Beechcraft with a Jacobs engine. Both airplanes, in 

RADIO ON WACO N 

R . C. A. 25A receiver and transmitter installation on the Jacobs-powered Waco N. 

addition to others in the fleet, are used for transporting sales super­
VIsors. 

Steel Products Engineering Company, Springfield, 0., manufac­
tured a line of accessories and instruments for the aviation industry. 

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 marketed in 1937. The company operated a fleet of three 
planes, and was developing new products to meet the higher standard 
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required by aircraft manufacturer The technical andre earch labora­
tory at Beacon, N . Y. devote con iderable e..""cl usive time to this end . 
It wa contemplated that dur-ing 1939 The Te..""a ompany would 
meet demands for a high octane av-iation o-a oEne. 

The T exas Compan - in the meantime i not overlo0king require­
ment of motors powering lighter air raft . and in that respect re­
cently had appro\ ed by manufacturer- of ·mall engine new motor 
oil s in several grades. Thi meet the demand for a lo\\ er priced 
hi o-h qualit; product for the sma.ller airplane O\\ ner and operator. 

Thompson Products, Inc. Cleveland ., produced more than 200 

different parts for plane and engine builder . Among the e were roll­
ers , tappets , piston pins studs, nuts, bolts, screw , valve keys, oil 
pump shafts, bearing spacers, cam followers cam follower guides, 
rollers and sockets, spark plug bu hings, propeller hub fronts and 
other parts requiring close tolerances and specialized allO) steels. In 
engine vah e manufacture the techniques of Stelliting the seats and 
inserting sodium in the stems have been (Treatly improved. 'i:ethods 
for holding the dimensions and contour of the cavities of hollow-head 
valves, and for inspection, were also irnpro ·ed. The company con­
tinued its research work on valve steels and design. 

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

Titeflex Metal Hose Compan) Newark, . ] .. supplied Titeflex 
flexible fuel lines for aircra ft work. This tubing is furnished in all 
sizes from Ys" to 3", and is ver · satisfactory for the carr) ing of gaso­
line and oil under pressure. It i approved by the U . S. Navy and b) 
the Civil Aeronautics Authority for Ecensed aircraft. Titeflex sup­
plied all metal pressure tubing fo r flex ible landing gear lines, and oil 
and lubricating lines for cowl flap installations and for oil pressure 
lines on gyroscopes and other automatic appliances. The company also 
supplied a line of radio shielding. 

United Aircraft Products, Inc., Dayton 0., continued to serve 
the industry in supplying fuel and oil line systems, which involve 
wobble pumps, fuel units , oil temperature regulators, strainers, and 
all other accessories needed. The company produced a viscosity valve 
which is attached to the oil temperature regulator. This viscosity valve 
maintains a predetermined 'iscosity of the oil at all times, and under 
all temperatures and conditions, and very gratifying results are being 
reported from large users. Another product was the new Y drain 
valve equipped with thermometer bulb wells. A series of new wobble 
pumps and fuel units adapted for increased carburetor back pressures 
and higher fuel flow requirements was produced. 

The Western Electric Company, New York, produced a practical 
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terrain clearance indicator , and planned to make it ava ilable com­
mercially before the end of 1939· It operates on the principle of 
measuring the elapsed time required for transmitting a radio signal 
from the plane to the terrain , and fo r the return of the reflected 
signal to a receiver in th e airplane. Absolute altitude is then indicated 
directly on a small meter resembling the conventional barometric 
altimeter. 

\t\ estern E lectric also developed a midget ai rcraft t ransm itter 
and a companion receive r for use in light planes . These instruments 
establi sh new records for lightness, compactness and simpli city of 
operati on. The transmitter , which weighs only 22 pound s complete, 
is arranged for multi-frequency transmission de li vering more than 
r 5 watts on the frequencies between 2800 and 6044 kilocycles. E ither 
telephone or telegraph transmission may be employed. The dev ice 
measures approximately 7'' wide by 5" high and 4" deep. T he re­
ceiver, which is divided into two units, enables the pilot to employ 
" finger-tip" control and it may be operated either as a crystal or 
manually-controlled unit . It 'Neighs 16 pounds complete, is extremely 
simple to install and maintain , and covers all frequenci es in the air­
era ft band including beacon and commerical transport. 

O ther Vvestern E lectric developments fo r 1938 included a static­
free , two-way radio telephone system, which utilizes ultra-high fre­
quencies; and a marker receiver that operates in conjunction with the 
recently in stalled radio transmitters of the Civil Aeronautics Au­
thority. This latter receiver has been adopted as standard equipment 
by air lines. It utili zes automatic signal lamps for visual operation in 
addition to provision for aural indication through the ship's regular 
headset. 

The company also demonstrated an automatic direction finder for 
ground station use, and an elaborate, a ll a. c. radio telephone system 
fo r large transports such as the Douglas D C-4. This latter equipment 
is five times more powerful than conventional airplane transmitters 
and enables the flight crew to make simultaneous observations of the 
beacon, weather and marker signal s while holding two-way communi­
cation with the landing field. A ll power is supplied from the ship's 
8oo cycle lighting plant. 

The \ t\Tilcox-Rich Division of Eaton Manufacturing Company, 
Detroit, Mich. , made two important contributions to aircraft progress; 
development of the Rich valve in sodium-cooled form, and develop­
ment of the Zero-Lash Hydraulic Valve Lifter. Working with S. D. 
Heron , who brought forth the fir st internally cooled valve at McCook 
Field in 1924, \ t\T ilcox -R ich engineers perfected the Rich Sodium 
Cooled Valve. The valve is made of Silcrome X Steels. It has a 
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hol lo\\. chambe r in the head and tem whjch c nta i11 a liquid coolant. 
\\ .hen spla h d up and down "·i h the Yalve movement, it transfer 
the heat from the in ten ely h t head to th~ co led tem. -se of 
·odi um ooled \ alves in aircraft ncrine i now almo t universaL 

T here are three large \ il ox -R.ich plant , in Battle Creek, i\llar-
ha ll. and aginaw, l\1ichjgan- in add ition to the headquarters plant 

an 1 lab ratory at Detroit. The e plant ma.ke th r part of the val ·e 
a-ea r mechani sm: tappets, vahe prin o- , pu h rod , and val e seat 
in ·ert . In connection w ith the latter mpany engineers have made 
imp r tant experiment in det rmining the be t val\ e eat in ert de-
ign and materi al to use when matched with a pecific val ·e and to fit 

a certa in type of engine r equirement. 
Probably the most in tere ting recent development of the \1Vilcox­

R ich D i' ision is the Zero-Lash Hydraulic \ alve Lifter. This device 
empl oy mechanical tappets to g ive zero cl earance, bringing many 
di tin ct benefit which include accurate valve bming, increa eel engine 
output \•\ ith little or no increa e in weight, prolonged life of valve and 
eat , simplifi ed eng ine design, improved engine performance, and 

elimination of need for adjusting tappet- . T he Continental motor used 
in the record fli ght of J ohnnie J ones ( Lo _ ngeles to Ke\ · York, 
December, 1938) was Zero-Lash equipped. 

SOLAR EXHAUST MAN IFOLD INSTALL'\TION 

Solar corrosion and heat resisting exhaust manifold on the ·wright Cyclone 
engines in the new Boeing four-engine Stratolin er. 

_.L 
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J an. 3 

J an . 19 

J an. 24-25 

Ja n. 26-F eb. 6 

Feb. 

F eb. 8 

Feb. rs 

F eb. I 5-27 

F eb. q 

l\1 arch I 5-26 

_I arch 20 

:\•[a rch 27-29 

lVfarch 30 

April 2- ro 

Apri l 12 

April r6 

Aprilr6 

April 17-22 

Apri l IS 

CHRONOLOGY FOR 1938 

Pan American Airway- tar - urvey fl.i bt between l:nited tates and New 
Zea.l and . ( ikor:;ky 42B, 4 Pmtt ' \Yh.itney Hornets) . 

Eighteen long-ran e patrol ~ofi!bi.ng planes ny 2 ,570 miles non-slop to Hono­
lulu from an D mgo. alif., m 20 hrs. 12 min. (Consolida ted PBY patro l 
bombers Pratt & Whitney Twin Wasps.) 

Attileo Biseo, 1\J . Arnedeo Paradisi , ia\-a.n.n.i ncconi baldo Ardu and 
Gio \'anni ubeddu, Italy. iiy from Rome to Rio de Jaue~o. Brazil in record 
time of 4J. hrs. 3 2 min. ( \cia 9, 3 _.\.lfa Romeo 126 R. . ~engines.) 

I nternational Air o - he.ld in Intema ·o.r:. Amphithea e, hicago, lll. 

otnm. R - i , pilot. and. ,­
fo r 2.000 kms. l ee mci 

enaines.) 

Frank \\' . Fuller, Jr .. ii:es from:.; 
in record t ime of 1 h.r. ; min.. ; 
\ \' p engine. ) 

Adr i:tno Racu.la and 
kms. with _,coo '· -
R. .40 engines. ) 

orld speed records 
• Hispau~uiza 

Friedrich Ritz, Germany, sets eight worl _peed records fo r seaplanes. (See 
Official Records) (H E rrs , 1 D-AEHF engines. ) 

Capt. H . \V. von Engel and Chief Pilot E. Gundermann, Germany, set long 
di stance flight record for seaplanes in 4,970.9 59 mi. bop from Southampton , 
Engla nd, to CaraveUas, Brazil. (Dornier DO 18, D-ANHR, I\TR 734 2 Juno 
205 Diesel engines.) 

M. Stoppani , G. Gorini, Ing. Luzza tto and E . AccumoLli, Italy, se t eig~t world 
speed records for seaplanes . (See Official Records} (Cant Z 509, 3 Ftat A So 
RC 4 1 engines.) 

Third Annual National Pacific Aircraft & Boat Show, Pan Paci fic Auditorium, 
Los Angeles, Calif. 

Richard V. Rhode, Langley Field, Va. , awarded Wright Brothers' Me_dal fo,~ 
193 7 for his " new cont ributions to existing knowledge of the aeronautic art. 

D edica tion of Wright Brothers' home and bicycle shop at Greenfield Vi llage, 
Dearborn, Mich . 

Denis Mulligan named Director of the Bureau of Air Commerce to succeed 
Fred D . Fagg, Jr. 

H . F. Broadbent Great Brita in flies from Darwin, Australia, to Lympn_e, 
England, in rec~rd time of 5 da'ys 5 hrs., 2r min. (Percival Gull, Gypsy S1x 
Seri es 2 engine.) 

Mrs. Edmee Jarland, F ra nce, sets women's world glider altitude record of 
3,395 . r65 feet at Beynes-Thiberval (A via 40 P .) 

:X 



Apri l 19 

Aprili9 

April 22 

April 23 

Apri1 3o 

May I 

May I 

May I2 

May I3-I5 

May I3-IS 

May IS-r6 

May rs-21 

May 19 

May 24 

May 25 

May 28 

May 28 

June I 

June 2-9 

June 4 
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Lewin B . Barringer sets nationa l ( . S.) gli der distance record of 212.45 mil es 
from vVich ita Falls, T ex. , to T ulsa, Okla. (Goppinger 3 Minimoa sailplane.) 

Lt. Col. Robert Olds fl ies from Langley Field, Va. to March Field, Calif., in 
r 2 Ius. 27 min. , bettering previous record for mi Li tary planes by one hou r, 
with crew of three officers and five enlisted men. (Boeing B-r7, 4 Wright 
Cyclone engines.) 

Capt. E . V. Rickenbacker buys Eastern Ai r Lines from North Am erican 
Aviation, Inc., for S3, soo,ooo. 

Lt. Col. Robert Olds Oies from iVIarch Field, Ca lif., to Langley Field, Va., in 
10 ll rs. 45 min., better ing previous mark for military planes by r6 min., 
crew of t hree officers and five enlisted men. (Boeing B-r7, 4 \\right Cy­
clone engi nes. ) 

Lt. Col. Robert Olds receives Distinguished F lying Cross for com manding 
good wi!J flight of U. . Army bombing planes to Buenos Aires. 

Sportsman P ilot Air Show, Ponca City, Okla. 

GI-J.Q Air Force war maneuvers sta r t in northeastern section using 2 17 air­
planes. 

Lieut. C. B. Olson, U. S. Coast Guard, receives Distinguished F lying Cross 
for a 300 mi le rescue fligh t at sea. 

P ilots Comdt. Y. Fujita and F. Takahashi and mechan ic C. Sekine, Japa n, se t 
wor ld closed course distance record of 7,239·588 miles. (Koken monoplane 
700 h.p., Kasawaki engine. ) 

Pilots Comdt. Y. Fuji ta and F. T akahashi, and mechanic C. Sekine, Japan, 
set world record for speed for ro,ooo kms. of II5.694 m.p.h . (Koken mono­
plane 700 h.p ., Kasawaki engine. ) 

iV[rs. Dupeyron, France, makes women's world distance record of 2, 709-42r 
miles from Oran to Tel Laham, Irak. (Caudron C. 6oo Aiglon, Renault­
Bengali, Jr. engine.) 

National Air Mail Week, ce lebrating twentieth anniversary of U.S . Air Mail. 

Alexander P. de Seversky fli es from Roosevelt Field, N. Y., to Washington­
Hoover Airport, Washington, D. C. in record time of 58 mins. 38 sees. 
(Seversky, Pratt & Whitney T win Wasp engine.) 

Lieut. P . Oss ipenko and Lieut. V. Lomako, U. S. S. R., set women's world 
seaplane closed-course d istance record of I,o86.go8 miles. (MP-r, AM-3 ,~, 
750 h.p. engine.) 

Frank W. Fuller, Jr., fli es from San Francisco, Calif. , to Seattle, Wash., in 
record time of 2 hrs. 3 r mins. 4I sees. (Seversky, Pratt & Whitney Twin 
Row Wasp engine.) 

E mpire Air Day celebrated throughout Great Britain. 

Frank W. Fuller, Jr., flies from Vancouver, B. C., to Oakland, Calif., in record 
time of 3 hrs. 8 mins. 43 sees. (Seversky, Pratt & Whitney Twin Wasp 
engine.) 

Earl Ortman, fli es from San Francisco, Calif., to San Diego, Calif., in record 
time of I hr. 48 min. I sec. (Marcoux-Bromberg Specia l, Pratt & Whitney 
Wasp Jr. engine.) 

Richard Archbold flies from San Diego, Cali f. , to Hollandia , New Guinea 
with Russell Rogers, Lewis Yancey, G. D. Brown, S. Barrinka & Ray 
Booth-7, 200 miles. (Consolida ted fly ing boat, 2 Wright Cyclones. ) 

Karlheinz Kindermann and Ruprecht Wendel, p ilots and Ing. Hotopf, pas­
senger, Germany, set world altitude record with pay-load of s,ooo kgs. of 
30,55LI2o feet at Dessau. (Junkers JU go) 



A "IATI CHRQ_ OLOGY _ 1 ~D RECORDS 

Ju ne 5 

June 6 

June 8 

J uneS 

J une 10-12 

J une 20 

J une 23 

Ju ne 2 -

J une 25 

June 25-] uly 1 0 

J uly 2 

J uly 4 

July 5 

July 7 

July 7-8 

July I0- !4. 

July 17- 18 

July 28 

Aug. r 

Maj. Gen. Ernst "det, er:ma:ny, sets wm:ld land-plane speed record for roo 
km . of 394-L47 m.p.h. over Wustrow.-. 1uritz course. (Heinkel HE 1r2 
pla.ne. BD 6o r engine.) 

Dani I Guggenheim ~Iedal for 193 awarded to A. H. R . Fedden , for " con­
tribu ion to the development of aircraft engine df!$-ign and for the speci fic 
design of lhe sleeve \-ah·e aircrnit engine.." 

omm . l\ L RosB.. pilot, and A. Vigrom:, mechani France, set three world 
peed records ior 5,ooo kms.-with.out pa)·load and with. ~oo and I ,o= kgs. 

--of 2.19-osr m.p.h. o,·er Istre· Cazau.'i:-lstres course. (Amiot 3 70 , 2 His­
pane- uiza 6o H.P. engines.) 

K.arLheinz Kindermann and Ing. Hotopf, Germo.ny, et wo rld al titude record 
with payload of ro,ono kgs. of 23,i' "9· 9· ft.. at D - u. (Junkers 90, 
D- \ T.) 

I nternational Air Races, Munici_ Airport, Oalla.nd, aUf. 

Engineer Karl Bode, Genn:ms sets 
miles from Fassbezg to R::n::dod. 
engine.) 

President Roosevelt · Cim .' · .-\: • 
Authori ·of fi.e members, 
Board. 

Royal Air Force Display, Hen 

Kholmskoie. 

eronautics 
an aJety 

an Di ego, 
2 P ratt & 

Paul Mantz flies from Wichi Ka.ns... to Los . !:cles, C1l:if. , in record tim e of 
7 brs. I I min. 5 sec. (Lockheed Orion, Prutt · \\ru ey Wasp engine.) 

R ichard C. D uPon• sets natio aJ (C. .) glider altitude record of 6, o6 ft. at 
Elmira. N . Y. l .in.imoa) 

Bemha rd Fli nscb, Germany sets world glider dosed-course distance record of 
r 9.906 miles from Bremen ·o Lubec.;;. and return. (D-n -I o glider.) 

Four Royal Air Force bombing planes under command of quadran Leader , 
R Kell ett , set record for long distance !ormation flight o[ 4,·oo m iles from 
E ngland to Egypt. ickers Wel1e&ley iugle Bristol P egasus engi ne.) 

Howard Hughes, pi lot, Harry P. M. Connor and Lieut. T homas Th~rlow , 
navigators, Richard Stoddart , radio engineer and Ed Lund, flight e ngme~r , 
fly a round the world in 3 days 19 hrs. min. ro sec. Tew York. Pan s, 
:i\ifoscow, Omsk, Ya.b.---utsk, Fairbanks, JVfinneapolis, New York-I4 ,79t 
miles. (Lockheed q monoplane, two r , Ioo b.p. \ \"righ t Cyclone engines.) 

Douglas Corrigan flies non-stop from Floyd Bennett field, New York, to B~l­
donnel Airport, Dublin, Ireland, in 28 hrs. 13 min., 3,150 m1les. (Curt1ss 
Robin, 175 h.p. Wright Whirlwind, J -6 engine. ) 

1st Lt. Harold L . Neely, U. S. Army Ai.r Corps, crossed United States at speed 
of approximately 278 m.p.h. , total elapsed time II llrs., 29 min. (Seversky, 
P -3 5 Pratt & Whitney Twin Wasp engine.) 

Forty-one U. S. Navy planes make non-stop mass flight from Seattle, \Vash., 
to San Diego, Calif., 1,400 miles. (Consolidated PBY-r, 2 Pratt & Whitney 
Twin Wasp engines.) 



Aug. 5 

Aug. 10-11 

Aug. 13-14 

Aug. 22 

Aug. 29 

Aug. 29 
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T hree U. S. Army pla nes ma ke non-stop fligh t from La ng ley F ield, \ a. , to 
Techo Airport, Bogota , Colombia , I ,540 m iles in 8 Ius . 19 min . (Boeing 
B-1 7, 4 P ra t t & Whitney Twi n Was p engin es.) 

Alfred H enke, R udo lf von Morea u, Pau l D ierberg a nd Walter Kober, Ger­
ma.ny , fl y from BerJjn , Germa ny, to New York City in record t im e of 2.1 
hrs. s6 min. r2 sec. (Fockc- Wulf F \V 200, 4 BM W Horn et engines.) 

Alfred H e11ke, Rudolf von Morea u, Pa ul D icrbcrg and Walter Ko ber, Ger­
ma ny, fl y from New York City to Berlin , Germa ny in record time of 19 hrs . 
55 min. 1 sec. (Focke- \\ ulf FW 200 4 BM W H ornet engines.) 

Civil Aeronauti cs Act becomes efiective coord ina ting a ll non-military av iation 
under Civil Aerona utics Authori ty . 

l\•la jor Alexa nder de Seversky makes east- west t ranscont inenta l speed record 
of 10 hrs. 3 min. New York to Los Angeles. (Seversky Pursuit , P ratt & 
Whi tney Twin Wasp engine.) 

E dwin F ra ncis Conway Memoria l T rophy recommended for a wa rd to Oa k­
la nd , Calif., Naval Reserve av iat ion base. 

Aug. 3 1-Sept. I Fourteen U.S. Na vy pla nes make mass flight from Sa n D iego, Ca lif. , to Coco 
Solo, Canal Zone in 26 hrs. 40 m.ins. (Consolida ted P B Y, 2 P ratt & Whitney 
Twin Wasp engin es.) 

Sep t. 2-6 

Sep t. 3 

Sept. 3 

Sept. 3-5 

Sept. 6-7 

Sept. n-r2 

Sept. 16 

Sept. 24-25 

Sept. 29 

Oct. r-9 

Oct . 6,8 

Oct. 13-15 

Oct . 14 

Oct . 14-1 6 

M errill P hoenix and Howard Allen ma ke world light pla ne end ura nce record 
of ro6 hrs. 6 min . at Sy ra cuse, N. Y. (P iper Cub, F ra nklin Aircooled 50 
h.p. engine.) 

J acqueline Cochra n wins Bendix T rophy R ace, Burbank, Calif. , to Clevela nd , 
Ohio, 2,042 miles in 8 hrs. ro min s. 3 r sees. (Seversky P ursuit , P ra tt & 
Whitney Twin Wasp engine.) 

J acqueline Cochran fli es from B urban.k, Ca lif. , to N ew York City , setting 
women's west-east t ranscon tinen tal record of 10 hrs. 27 min . 55 sec. (Sever­
sky, P ra tt & Whitney T win Wasp engine.) 

National Air Races, Cleveland , Ohio. 

Seventeen U. S. Navy planes make mass flight from San Diego, Calif., to 
H awaii , 2,5 70 miles in r 7 hrs. 2 r mins. (Consolidated P BY, 2 P ratt & Whit­
ney T win Wasp eng ines.) 

Poland declared win ner of 26th J ames Gordon Bennett Balloon Race in 
traveling 990 m iles from Liege, Belgium, to Troga n, Bulga ria. 

U. S. Army Air Corps awarded the Collier Trophy for 1937 for the develop­
ment of t he Lockheed XC-3 5 substratosphere pla ne. 

V. Grisodoubova , P . Ossipenko, a nd l\'L Raskova, U.S.S.R ., set women's world 
distance record of 3,67 1.432 miles. (Soukl1oi Rodina, 2 M-86 engines.) 

Brig. Gen. H enry H . Arnold named chief of U. S. Army Air Corps. 

Tenth a nniversary of na tion-wide a ir transport servi ce commemora ted by 
N ational Air Travel Week. 

Capt. D. C. T . Bennett a nd First Officer I. H arvey, Great Britain , set world 
seapla ne distance record of 5,99 7. 462 miles from D undee, Scotland to P ort­
Nolloth, Sout h Afri ca. (Short-M ayo, 4 Napier Rapier J. I engines. ) 

SAE National Aircra ft P roduction Meeting, Ambassador Hotel, Los Angeles, 
Ca li f. 

M ackay T rophy awarded to Capta ins Carl]. Crane and George V. Holloma n, 
U. S. Army Air Corps, for developing and demonstrating automatic landing 
system for a irplanes. 

Second Annual Interna tional Acrobatic Competi tion and St. Louis Air Races . 
St. Louis, Mo. 



,_ 

Oct. 14-1 6 

Oct. 22 

Oct. 2 -29 

Nov. 5-7 

\ IATIO H RQ_ LOGY _ 1\D RECORD 46g 

\nnual meeting of ~alional . soci tion of tate Aviation Officials, Omaha, 
Keb. 

ol. i\fario Pezzi , Italy, sets world ltirud record for airplanes of s6,o46 .. H3 
ft". at Guidonia, Italy. (Caproru 161 , Pia ·o XI RC engine.) 

National Rotatin" Iring . ircra.f meeting, Frn.nk.lin 
Pa. 

titute, Philadelphia, 

Kellett, Caine, Combe and Gray, Great B. "t .in , set world distance record of 
7,1 5 .440 miles, Ismailia, Egyp to Dan\io, A <=tra · . "ickers \\"el.lesley, 
Bri tol Pegusu- engine.) 

Nov. T?-rS Aer nautical Law -ymposium., Fed :3quare, 1 ew \' ork. 

Kov. 1 -Dec. 4 ixteenlb. Intern tiona! _.\\-intian Exhibition, G .. Pal - Par" . 

Dec. 4 

Dec. 4 

Dec. 17 

Dec. I 7 

Dec. 2r 

Dec. 30 

Dec. 30 

A. Tondi and G. Pontonu.tti , ~ 
s,ooo kg-. p:~yload of J51. -
engines.} 

A. Tomli and G. Pontonutti. I 
s,ooo kgs . payload of ~-o. 
engines.} 

OFFICIAL AIR R:S 

Established under Rules and "., :.a._· "' ci the 

J,OOO Alii . With 
.. P-XI, RC-4o 

F EDERATIO N AERO A ! QUE INTERNATI NALE 

Translated and Compiled by the Contes orr.m~. ee, The ational 
Aeronautic A sociation, \'a hingto , D. C. 

January 1, 1939 

OFFICIAL WORLD A IR REC RD S 

World records are defi ned as ma.>...-jmu perfor an e regardless ' of the 
class o r type of aircraft u ed. 
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MAX I MUiV! SPEED OVER A 3 KILOMETEH COURSE 
Francesco f\ ge ll o, J t·a ly, October 23, 1934. 709.209 km.p.h. (440.68 1 m .p.h.) 

DI STANCE, AIRLI N E . . . .. . . . .. . ... ........ II ,520.4 2 1 kil ometers (7, 158.4 40 miles) 
K ellett, Gething Ca in e, Combe, Burnett Gray, Great Br ita in, N ovember 5-7, 1938. 

DISTA NCE, CLO S E D CJkC UIT . . .... .. ....... 11.65 1.01 1 kil ometers ( 7,239.588 miles ) 
Fujita, T akahashi a nd S ekine, Japa n, May 13- 15, 193 8. 

ALTITUDE .. ..... ... . . ... ..... . . . . . . . . . ... .. . . 22, 066 meters (72,394.79 5 feet ) 
Capt. Orvi l A. Anderson an d Ca pt. Albe r t \ •V. Stevens, U. S. Army :\ir Cor ps , Un ited 
Sta te s, November II , 1935. 

OFFICIAL INTERNATIONAL AND NATIONAL "CLASS" 
RECORDS 

AIRPLANES-CLASS C 
DISTANCE, CLOSED CIRCUIT 

I nternational Record ... . . .. . . .. . . ... . . . . . . . II ,651.011 kil ometers (7 ,239. 588 miles ) 
Comdt. Yuzo Fujita and Fukuji ro Takaha shi, pilots ; Chi kak ichi S ckinc, mecha nic; 
J apan, "Koken" m onoplane, Kawasaki specia l en gine of 700 HP, l\>fay 13-1 5, 1938. 

Nat io na l !U.S.) Hecord . . ......... . . ... ............ 4,0 50 kilometer s (2,516.55 m iles) 
Lts. Kelly and Macr cady, US A , T -2 a irp lane, Liberty 375 HP engine , Da yton, Ohio. 
April 16 and 17, 1923. 

AIRLINE DISTANCE 
Intern ati ona l R ecord .. . . ... ...... . .. . . .. 11 ,520.42 1 kil ometers (7,158.44 0 miles) 
K ell ett, Ca ine, Combe & Gra y, G r eat Britain. V icke rs W ellesley, Bristol P egasus 
eng ine, from I sma ilia, E gypt, to Da rwin, 1\us tralia , November 5-7, 1938. 

National (U.S. ) Record ...... ..... . . .. . ........ 8,065.736 kilometers (5,011.800 mile;\ 
Russell N . Boardman and J ohn Polancl o, Bel lanca monopl ane, \ Vr ight J-6 300 HP 
engine, from Brooklyn, New Yor k, to Ista nbul, Turkey , July 28, 29, and 30, 1931. 

DISTANCE, BROKEN LI N E 
International Record . . ....... . ....... . .. .... . . . 10,148 kilometers (6 ,295 .662 miles) 

Col. Mi kha il Gr onov, Comdt. A ndrei Youmuchev and Ing. Serge i Daniline, U.S.S.R., 
ANI-25 monoplane , AM-34 860 HP engine, from M oscow, U.S .S.R. to S an J ac in to, 
Cali forn ia, July 13-15, 1937. 

National (U.S.) Record . . .. . . .... ... .. . . . .... . . . .. . .. .. ... . None established . 

ALTITUDE 
International Record . . .... . . ..... . . . . ........ .. ... 17,083 meters (56 ,046.473 f eet) 

Col. Mario P ezzi, Italy, Caproni 161 a irpl ane , Piagg io X I R C engi ne a t Montecelio, 
October 22, 1938. 

National (U.S . ) Record . . ... . .. . .. .. ... .. _ •.. ..•.. .... 13,157 meters (43 ,165.880 feet) 
Lt. Apollo Soucek, Wright "Apache," Pratt and Wltitney 450 HP engine, at Ana· 
costia, D. C., June 4, 1930. 

MAXIJVI UM SPEED 
Internation al Record ..... .... ......... .. . . . . S peed, 610.950 lnn. p.h. (379 .626 m.p.h.) 

Dr. Ing. Hermann Wurster, Germany, BF 113 R. monoplane, DB 600-95 0 PC t 2 
cylinder engine, Augsburg, November 11, 1937. 

National (U.S .) Record .. . .. ....... . ....... Speed, 567.115 km.p.h. (352.388 m .p.h.) 
Howard R. Hughes, Hughes "Special" m onoplan e, Pratt and Whitney Wasp Junior 
1000 HP engine, Santa Ana, California, September 13, 1935. 

SPEEDS FOR SPECIFIED DISTANCES WITHOUT PAY LOAD 

SPEED FOR 100 KILOMETERS (62 .137 MILES) 
International Record .. . .... . ... ... ... ....... Speed, 634.320 km.p .h. (394.147 m.p.h.) 

M a j or Gene ral Ernst Udet, Germa ny, H einkel H e 11 2 U airplane, BD 601 engine, 
\Vu strow-Muritz course, June 5, 193 8. 

National ( U.S.) l{eco rd ... . ... . ..... . ...... Speed , 466.563 km.p.h. (289.908 m.p,h.) 
Roscoe Turner, Laird-Turner Racer m onoplane, Pratt and \:Vhitney Twin Row Wasp 
engine, Detroit, Michigan, September 19, 1937. 
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PEE !:OR 1000 KILO M ET E R (6 - 1.369 MILES) 
I nternational Record ... . ... . .... . . .. .. . .... . peed , ' 24.185 km.p.b. (325.713 m.p. h. ) 

Furio . 'i clot, Italy, Breda 88 airplane, 2 P iaggio XI R.C.40B. 1,000 HP engines, 
December 9, 1937. 

Nationa l ( · . . ) Record. . . . . . . . . . . . . . . . . . . . peed. 3-8.1"9 km . . b. (203.895 m.p.h.) 
:>.Ii Jacqueli11e Cochran. Beechcra' biplane. X- 1i0 1, Pratt · W hitney " Wasp" 600 
h.p. CJlgine, July 26, 193 7. 

Internation a l Record .......... . . . . . . . .. .... __ peed . 46. J1 km.p.h. (29 1. 305 m.p.h.) 
. T ond i and G. P tonutti, pilots ; D. i·aliti an i\L Razzano, mechanics; I taly, 
avoia . 79 a irplane, 3 Piaggio P _'\I R.C. 0 1000 HP engines, December 4, 1938. 

Na ti onal ( U. S . ) Record .. . .... . .. . ........ .. . . . . peed. 307. 4 km.p.h . ( 190.906 m.p.h.) 
D. \V. Toml inson , pi lot; J. S . Ba rdes, co-pilot ; Douglas I) ·1 monoplane 2 Wr igh t 
Cyclone 71 0 HP engines, Floyd Bennett Fiel - lin Field- Willoughby pi t-rtoyd 
Bennet t F ield course , May 18, 1935. 

SPEED FOR 5000 K I LOMETERS ("106.849 llLE 
Jutcrnationai Record ... . ... ... ... .. ... . . .... 'peed. -lOO. 10 km.p.b . (249.0'1 m.p.h .) 

l\L R oss i, pilot ; •. \"ig-roux. mecba.."lic: F.-ance. Amiot • ;o airplane, :? Rispano- u iza 860 
H P engines, I stres-Cazaux-I tre course. J e . 193 . 

1\a ti on al ( · .. ) Record . . .... . . .............. peed_ - 73.030 km.p.h. (169.03 1 m.p.h.) 
D. \V. T oml inson and J. . Bar es, DoU&las C -1 monoplane, - \ 'right Cydone 710 
HP engi nes, Floyd Bennett Field, Bollin Fie.:d Willoughby pi , Floyd Bet nett Field 
course, :-lay 16-17, 1935. 

SP EED FO R 10,000 KlLOl\lE!ER ( 6- .69c · L 
In ternational Record ...... . . .. .. . ... .... . • . __ peed. 86.197 km.p.b . ( 115.69 7 m.p.h.) 

·omdt. Yuzo Fuj ita and Fuknjiro Takahashi, il : Chil.--akichi ekine, mechanic; 
J apan , " Koken"' monoplane, Kawas ki special rille ai iOO HP, M~y 1"-1", 1938. 

National (U.S.) Record .. .. . .. . ... .. . ... . .. . . ... .. ..... ... . ... .... 1one established. 

CLASS C-WITH PAY LOAD OF 500 KILOGRAMS 
( 1102.311 lbs.) 

ALTITUDE 
Internationa l Record ...... ... . . . ... .. . ..• . . .. .... . - ,816 met ers (42,047.1 56 feet) 

Vladimir K okkin a1::i , Russia, C.K.B. - 6 m opl:::ne, 2 M. .. 00 HP engines, a t Moscow, 
August 3, 1936. 

National (U. S.) Record .. . .... .... ... .. . . .. .. . . . .. ... .. ·7 meters (2 ,143 feet) 
Lieut. H . R. H arris, U .S.A.S., U~A-TP- 1 , Lihe.rty 400 HP engine, at Wright Field, 
Dayton, Ohio, May 21, 1924. 

SPE ED FOR 1000 KILO:IlETERS 
International Record. . . . . . . . . . . . . . . . . . . . . . peed, 5 .. 4.1 5 km.p.b. (3 25.713 m.p.h.) 

Furia Niclot, Ita ly, Breda 88 airplane, ~ Pia., io X I RC. OB. 1,000 HP engines, 
D ecember 9 , 1937. 

Nat iona l ( U .S. ) Record . ........... .... ... ... . . S peed, "08.4 70 km.p.h . (191.674 m.p.h.) 
D . VI. T omlinson , pi lot ; J. S . Bar les, co-pilot; Douglas D -1 monoplane, 2 ·wright 
Cyclone 710 HP engines, Floyd Bennett Field- Boiling Field-Willoughby Spit-Floyd 
Bennett Field course . iV!ay 18, 1935. 

SPEED FOR 2000 KILO M ETERS 
Interna tional R ecord .. ....... .. ... .. .. . . . ... Speed, 46S.S ll km.p.h. (291.305 m.p.h .) 

A. Tondi and G. Pontonutti, pilots : D. Ri sal iti and M. Razzano, mechanics; Ital y, 
Savoia S . 79 a irplane, 3 Piaggio P.XI R.C. 40 1000 HP engines, December 4, 1938. 

National (U.S.) Record . .................. ... ... Speed, 307.234 km.p.h. (190.906 m.p .h.) 
D. ·'W. Tomlinson , pilot; J. S. Ba r t les, co-p ilot ; Douglas DC-1 monopl ane, 2 Wright 
Cyclone 710 HP engines, Floyd Bennett Field-Boil ing Field-Willoughby Spit-Floyd 
Bennett Field course, May 18, 1935. 

SPEED FOR 5000 KILOMETERS 
Inte rna tional Record .. .. ... .. .. ... ... .. . . .. Speed , 400.810 km.p.h. (249.05 1 m.p.h.) 

M. Ross i, pilot; A. V igroux, mechanic; France, Amiot 370 airplane, 2 Hispano-Suiza 
860 HP engines, I s tres-Cazaux-Is t res course, June 8, 1938. 

National (U.S.) Record . ... ... .... .... . .... Speed, 272.030 km.p.h. (1 69. 031 m.p.h.) 
D. W. T omlinson, pilot; J. S. Bartles, co-pilot ; Douglas DC-I monoplane, 2 \Vright 
Cyclone 710 HP eng ines , Floyd Bennett Field-Belling Field-Willoughby Spit-Floyd 
Bennett Field course, May 16-17, 1935. 
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CLASS C-WITH PAY LOAD OF 1000 KILOGRAMS 
(2204.622 lbs.) 

ALTITUDE 
International Record ... . .. .... .. . ... . . .. .... . .. ... 12.24 6 meters (40, 187.08 1 fe et) 

il'!ichel Alekseev, U.S.S.R., ANT-40 a irplane, 2 :\1.103 12 cy li nder 860 HP engines, at 
Moscow-Pod li pki, September 2, 1937. 

National (U.S.) Record ... . . ....... .. .. . .... .. ........ . ... 6,346 meters (20,820 fe et ) 
Waldo Waterman, Bach airplane , \ 'Vright ] ·6 engine , Los A ngeles Airport , Los An· 
geles, California, July 26, 1929. 

SPEED F OR 1000 K ILO l'v!ETERS 
International Record .... . . .. ...... . ... . . . . Speed, 524. 185 km.p.h. (325 . 713 m. p.h.) 

Furio Niclot, Italy, B reda 88 airplane, 2 Piaggio XI RC.40B. 1,000 HP eng ines , 
December 9, 1937. 

Nationa l (U.S.) Record .. , ........ . ... . .. .•. . ... Speed, 308.470 km.p.h. (191.674 m.p:h. ) 
D. W. Tomlinson, pi lot; J. S. Bartles, co-pil ot ; Douglas DC-I monoplane 2 \ 'V_n gh t 
Cyclone 710 HP engi nes, F loyd Bennett Fie ld- Ball ing Field-Will oughby S pit-l· loyd 
Bennett Field course, May 18, 1935. 

SPEED FOR 2000 KILO::'"IETERS 
International Record . .. . ...... .. .... . . .. .. Speed, 468.8 11 km.p .h. (29 1. 305 ln. p.h.) 

A. Tond i and G. Pontonutti , p ilots ; D. Ri sa liti and i\I. Razzano, mechanics; Italy. 
Savoia S . 79 a irplane, 3 Piaggio P. XI R.C. 40 1000 liP engines, December 4, 1938. 

National (U.S.) Recor d . .... .... .. ..... . .. . ..•.. Speed, 307.234 km.p. h . (190.906 m.p .h.) 
D. W. T omlinson, pilot; J. S. Bartles, co-p ilot ; Dou glas DC-I monoplane , 2 "Vright 
Cyclone 710 HP engines, F loyd Bennett Field- Boil in g Field-Willoughby Spit- Floyd 
Bennett Field course, May 18, 1935. 

SPEED FOR 5000 KILOMETERS 
International Record . . . .... ..... . .. .. . ... . S peed, 400.810 km.p.h . (249.051 m.p .h .) 

M. Ross i, pilot; A. V igroux, mechanic; France, A miot 370 a irplane, 2 Hispano· ·uiza 
860 I-IP engines, I stres -Cazaux-Is tres course, June 8, 1938. 

National (U.S.) Hecord ... . .. .. ...... .. .. .. S peed, 272.030 km.p.h . (169. 031 m.p.h .) 
D. W . Tomlinson and J . S. Bartl es, Douglas DC-1 monoplane, 2 Wright Cyclone 710 
HP engines , F loyd Bennett F ield , Bollin g Field, W illou ghby Spit, Floyd Bennett F 1cld 
course, May 16-17, 1935. 

CLASS C-WITH PAY LOAD OF 2000 KILOGRAMS 
(4409.244 lbs.) 

ALTITUDE 
International Record . ...... . ...... .. ....... . .... . . . .. . 11,005 meters (36,105.567 feet) 

V ladimir Kokkinaki, Russ ia, C.K.B. 26 monoplane, 2 M.85 800 HP engines, at 
Tchelcovo, September 7, 1936. 

National (U.S.) Record ...... .. ... .... . .. ... .. .... • . ... . . 2,049 meters ( 6,722.420 feet) 
Lieut. H. R Harris, U.S.A.S., Ba rling Bomber, 6 Liberty 400 HP engines, Wright 
Field, Dayton, Ohio, October 25, 1923. 

SPEED FOR 1000 KILOMETERS 
International Record . . . . .... . .. . . .. . .. .. . .... Speed , 472.825 km.p.h (293.799 m.p.h.) 

A. T ondi and G. Pontonutti, pilots ; D. Risaliti and M. Razzano, mechan ics; Italy, 
Savoia S.79 airplane, 3 Piaggio P. XI R.C. 40 1000 HP engines, December 4, 1938. 

National (U.S.) Record ............. .. . ... . .. .. Speed, 308.470 km.p .h. (191.674 m.p .h.) 
D. W. T omlinson, pilot; ]. S . Bartles, co-pilot ; Douglas DC-1 monoplane , 2 \'Vright 
Cyclone 710 HP engines, F loyd Bennett Field-Balling Field-Willoughby Spit-Floyd 
Bennett Field course, May 18, 1935. 

SPEED FOR 2000 K ILOMETERS 
International Record . .. . . . . .. . ..... . .. . ... Speed, 468.811 km.p.h. (291.305 m .p.h .) 

A. Tondi and G. Pontonutti , pi lots ; D. Ri saliti and M. Razzano, mechan ics; Italy, 
Savoia S .79 a irplane, 3 Piaggio P . XI R.C. 40 1000 HP engines, December 4, 1938. 

National (U.S.) Record ...•.... . ..... .. ..... .•. S peed, 307.234 km.p.h . (1 90.906 m.p.h .) 
D. W. T omlinson, pilot; J. S . Bartles, co-pilot; Douglas DC-1 monoplane, 2 Wright 
Cyclone 710· H P engines, F loyd Bennett F ield-Bolling Field-Willoughby Spit-Floyd 
Bennett Field course, May 18, 1935. 
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CLASS C-WITH PAY LOAD OF 5000 KILOGRAMS 
(11,023 lbs.) 

ALTIT D E 
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1 nt ernational Record . . . . . .............. . . . .. . .. ... 9,3 L meters (Jo: 51. 120 feet) 
1· arlheinz Kinde rman and Ru r eeh \\'endel , pilo1 ; l g. H otapf, pa senger; Ge rman y, 
J unker · Ju 90 D -ALAT airplane at D au . june -1 . 193 . 

Kational ( . . ) Reco rd . . .... .. .... . ........ . .. . . .• . . . ..... .. • "one es tabl ished. 

SPEED FOR 1000 KI LOM ETERS 
Internation al Record ...... . . ... . . . . ... . .... . . ... -10 ·.· s9 km.p.h . (_5\. 7S m.p. h .) 

A. Tou d i and G . P cnt o u ti , Ita ly, :-:-avoia. :. . 79, 3 P ia" i P . X[ R 40 engines, 
D cember 30, 19 3 . 

National ( • . . ) Record . . ... . . . . .. .... . . . ...... . .. .. .. . .. . ... None es tablished. 

SPEED F OR 2000 K I LOMETER 
In ternational Record ...... . . ... . . ........... .. .. ~03.90 !, m.p.h. ( _' 0.906 m.p.h.) 

A. T ondi :md G. P uti. l mh·, Savoia . • ·. 79, Pia 'o P . X l R -1 0 engmes, 
December '0. 193 . · 

National ( ·.s.) Record .. . ........ .. .......... ..... .. . . .... __ , - e establi bed. 

CLASS C-WITH PAY LOAD OF 0, 0 KILOGRAMS 
(22,046 Ihs.) 

ALTITUD E 
lnteruational Hecord . . . .. ..... . . .. . . ... .... . ....•. ; ..2 -- mete ( _3,7"9.795 feet) 

Ka rl he i.nz Kindermann. pilot : l n . Hot f . . German y, J u- .e r Jn 90 D -ALAT 
a i rplane, at l essau, June , 19 . 

National ( ·.s.) Record ... . ... . . ... ... ... .. .. .. .. . . ... . . ... . . X one established . 

SPEED FOR 1000 KILO~IETER 
Internationa l R ecord . . . . . . . . . . . . . . . . . . . . • . peed. - . co9 km. p. . ( _06.3 ·o m.p.h.) 

Giuseppe Tesei and Lino Rosc:i , I taly. ~a · ll.a e i , -1 Alfa Romeo 126 RC 34 
750 HP engines , December _ 19 37. 

CLASS C-GREATEST P AY LOAD CARRIED TO AN 
ALTITUDE O F 2000 METERS 

(6,561.66 fe et) 

I nternational Record ... . . . . . ..... . ... . .......... 13 ,000 kilograms (28 ,660.086 lbs.) 
M ichel N ioukhtikov a nd M ichel Lipkine, U . . . R., Bolkhov iti nov t ransport monoplane , 
4 Ai\'I -34 860 HP eng ines at Tchel kovo N ovember _ Q, 19-6. 

N a tional (U.S.) Record . . . .. . ... ..... . .. . . .. .. . . . . . . · . . 2,000 kilograms (4,409.244 lbs. ) 
L !. H. R . H arri s, U .S. A. S. , BarE ng Bomber, 6 L iberty 400 HP engines, at W right 
F1e ld , Day ton, Ohio, October 25, 1923. 

LIGHT AIRPLANES-CLASS C-FIRST CATEGORY 

SINGLE-SEATER AIRCRAFT HAVING AN ENGINE CYLINDER DIS­
PLACEMENT BETWEEN 6.5 AND 9 LITERS (397-549 CUBIC INCHES ) 

ALTITUDE 
In ternat ional Record . .... . ............ . .... . ..... . 7.985 meters (~ 6, 1 97 .452 fee t) 

N icolas D. F edoseev. U.S.S .lL G-23 -2 a ir pla ne. l\I-11 150 HP eng ine of 8.6 li ters 
cylinder dis placement, J\ loscow-Touchino, Aug us t 2 , 1938. 

N ational (U. S .) Record . . ... . . . . . . . . . . .. . ... . . . . .......... . .... N one establi shed. 

S PEED FOR 100 KILO~IETERS 
Interna t!onal R ecord .... .. . .. ... . . .. .... .. Speed , 372.9 79 km .p.h. ( 231. 758 m.p.h .) 

Maunce Arnoux, France. Caudron 68 5 a irplan e. Renau lt engine of 7.85 l iters cylinder 
di splacement, V illesa u vag-e-La :\larmogn e, Oc t. 1, 193 8. 

Nat iona l (U.S.) R eco rd . ..... . . . ........... SJieccl , 333. 179 km. p.h. (207.027 m.p.h .) 
Clarence R . McArthu r, Delgado •· f lash" monoplan e, l\Ienasco C6S-4 engine of 544.9 
cubic inches cylinder di splacement, New Orleans, L a., June 26 , 1938. 
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MULTI-SEATERS HAVING AN ENGINE CYLINDER DISPLACE­
MENT BETWEEN 6.5 AND 9 LITERS (397-549 CUBIC INCHES) 

AIRLI NE DISTANCE 
Internat ional Record .... . . .... . . ............ 3,3 18. 198 kil ometers (2,061. 703 mil es ) 

A. Goussa rov and V. Glebov . U .S .S . R., ~ [ os kalev airpla ne, M- 11 100 HP eng ine of 
8.577 liters, from Moscow to Krasnoyarsk, September 23 , 1937. 

National (U.S.) Record ......... . ... ....... ..... . ... . ....... . None established. 

ALTITUDE 
International Record .. ..... ........ . ..... ... ...... 6,095 meters ( 19,996. 679 feet) 

V . Glcbov and A. Bossounov, U.S.S .R . Oc tober 12, 1938. 
Nationa l ( U.S.) Record . .. ... .. ....... . .. .. . ... . . ... .. . . . .. . . None es tabli shed . 

SPEED FOR 100 KILO!\ IETERS (62. 137 !\ Il LES) 
International Record ... .............. ... .. S peed, 343. 839 km.p.h. (2 13.65 1 m.p.h. ) 

Iv.lauri ce Arnoux, pil ot; i:vfi ss La llu s , passenger ; ·France, C:-tud ron 686 monoplane, 
Rena ult engine of 7.950 li ters cylinder di splacement. December 30. 1937. 

Nationa l (U.S.) Record . . .... . ....... . . . . .............. . ...... None establi shed. 

LIGHT AIRPLANES-CLASS C-SECOND CATEGORY 

SINGLE-SEATERS HAVING AN ENGINE CYLINDER DISPLACE­
MENT BETWEEN 4 AND 6.5 LITERS (244-397 CUBIC INCHES) 

AIRLI N E DISTANCE 
Internat ional Record .............. . ............. 5,099.300 kms. (3 ,1 68.365 miles) 

A ndre Japy, France, Caud1·on 600 ''A ig lon" monop lane, Renau lt Bengali Juni or eng ine of 
6.33 lite rs cylinder displ aceme nt, from I st res to Oj ibouti. Novembe r 30. 1937. 

Nat ional ( U.S.) Record . . . . .. . ..... ... ...... .... ..... . .. . ... . .. N one establi shed. 

ALTITUDE 
In ternational Record ........................... . ... 8,303 meters (27,24 0. 757 feet) 

H elmuth K alks tein, Germany, Klemm KL 35 B a irpla ne , Hirth Ii'vi 506 engine of 
5.96 liters cyl inder displ acement, a t Boblingen, October 18 , 1938. 

National (U .S.) Record . .... . .. .. ... . ....... .. .. . ... .. . .. . ... . N one established. 

SPEED FOR 10'0 KILOMETEl{S (62. 137 MILES) 
International Record ................. . ..... Speed, 383.386 km.p.h. (238.225 m.p.h.) 

S. J. Vl1ittman, U nited States, \Vittman "Special" monoplane, Menasco C-4-S engine 
of 5.95 liters cy linder di splacement, Detroit, Sept. 19, 193 7. 

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

SPEED FOR 1,000 KILOMETERS (621.369 MILES) 
International Record . ............... ...... Speed, 302.902 km.p.h. (188.214 m.p.h .) 

Maurice Arnoux, France, Caudron Rafale monoplane, Renault Bengali 160 HP engine , 
Etampes-Chartres-Bonce course, November 13, 1937. 

National (U.S .) Record ..... . .. ...... .. .. ................... . None established. 

SPEED FOR 2,000 KILOMETERS (1,242.739 MILES) 
Interna tional Record . .................. ... . S peed, 317 .779 km.p.h. (197.4 58 m.p.h.) 

Maurice A rnoux, France, Caudron 660 ai rpl ane, Rena ult engine of 6.33 liters cylinder 
displacement, Etampes, October 23, 1938. 

National (U.S.) Record . . . . .............. . ... .. ..... .. ........ None established . 

MULTI-SEATERS HAVING AN ENGINE CYLINDER DISPLACE­
MENT BETWEEN 4 AND 6.5 LITERS (244-397 CUBIC INCHES) 

A I RLINE DISTANCE 
International Record . ....... .... ... . .. .. ........ 3,41 5.900 kms. (2,122.538 miles ) 

Andre Japy, pilot; Georges lVIorizot , passenger, France, Caudron 600 "A iglon" n1ono· 
plane, Renault Bengali Jr. en gine of 6.33 liters cylinder di splacement, from I stres 
to Wadi-Haifa, Decembet· 20-2 1, 1937. 

National (U.S.) Record .. . .... .. ... ......... .... ....... .. .... . None established. 

ALTITUDE 
International Record ......... .... . . .. ... . . ...... ... 6,827 meters (22 ,398.247 feet) 

Maurice Arnoux, pilot; M iss Lallus, passenger; France, Farman type 357 monoplane, 
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Renau lt Bengal i 140 HP engi e of 6.3-tO liter cylinder displacement, Orly, D ec. I , 
19 7. 

:-\a ional ( C .. ) Recor . ..... .... . ... .. ... : . ....... .. ... . . . . . . None established. 

P EED f R 100 KILO)fETER (62.13i IILE ) 
I n ""' ional Record . .. . . . ... . . .. . ... .. .... p ed, 3'0.760 k m.p.h. (205.524 m.p.h. ) 

H . .Boris, pi! .; A. Garnier. pass ger ; F rance, audron Rafa le C.660 monoplane, 
Renaul t engine of 6.r I liLers cyr er displacement, Dec. 24, 1937. 

X a tiona! ( ·.s.) R ecord . . . .................. . . . ....... . ...... . N one established. 

" PEED FOR 1,000 Kl.LO .IETER (621.369 lliLES) 
Jnerna tional Reror . .. . ... . . .... . . . ... .. ... peed, 318.431 km. p.h. (197.863 m.p.h .) 

H . Bori pil ; A . Garn ie r, passenger; France, Caudron R a fa le C.660 monoplane, 
Renault engine o f 6.351 liters cylind~r di placement, Dec. 27, 193 7. 

Ka tion al ( C. . ) Recor d ....... . . . . . . . .. .. . . .. . . . ... .. ... ... . . . None establ ished. 

PEED FOR 2,000 KIL01IETER (1.2-l2. i39 :lliLE ) 
lnLe ati al Record . . . . . . . . . . . . . . . . . . • . . . . peed, -49.9'0 km.p.h. (155.299 m.p.h .) 

Roger Be Ion, pilot; )!is- Cbandr , p enge:r ; France, udron Rafale C. '30 mono-
- plane. Renault Bengali engin., o f 6.33 li l!rs cylinder displacement, Dec. 24, 1937. 

:\ ationa1 ( C .. ) Record .. . ....... . . . . . ........................ • one established. 

LIGHT AI RPLANES-CLASS C-T HIRD CATEGORY 

SIN GL E-SEATER AIRCRAFT HAVIN G AN EN G INE CYLINDER DIS­
PLA C EME T BETWEEN 2 A. 'D 4 LITERS ( 122-244 CUB IC INCHES ) 

ATRLI::'-lE DI TA~ E 
1ntemational Record ............. ....... .. .... . . 909.100 kil ometers (564.887 miles) 

J ean Cbas, France, L eopoldoff olibri L.3 biplane. almson engi ne of 2.97 li ters cylinder 
d isplacement, from t. l ngle ve r · Perp ignan, D ember 31 , 1937. 

-"' ational · ·.s. ) I eco rd .... . .......... . . . ....... .. . .. . ... .... . None established. 

ALTIT 'DE 
International L~ecord .. . .... . .... . .... . . ... ...... . . . 7,470 mete rs (24,507.823 feet ) 

)1 a j. Karel Bra zda, Czecboslova.l-.;a , T tra T 101 a i rplane, Tao·a Hi\1 '04 engine of 
3.98 liters cy l inder d isplacement, at Brno, .\Jarclt 16. 1938. 

'ati 1a l ( · . . ) Record ... . .. .. .... .. . .... . ... . .... .... .. ..... None established . 

SPEED FOR 100 KILO:\ IETER 
International Record . . . . . . . . . . . . . . . . . . . . . . . peed, 23 1. 243 km.p.h. (143.68 7 m.p.h. ) 

Ca pt . .Tan Cen·enka, Czechos lovakia, T atra T. OO I-1 a irplane, Tatra HM 504 engine of 
3.98 l ite rs cylinder d isplacement, Praha- ove Benalky-Rup-P r aha course, lVIay 6, 1938. 

Na tional ( U .S.) R ecord ... . . . ...... . . . ..... . ... . .. . . .. . .. ..... None established. 

SPEED FOR 1,000 KILO!\IETER S 
Interna ti on a l Record . .. . .. . ....... . ...... . Speed, 229.040 !-:m .p.h. ( 142.319 m .p.h.) 

Hans A. Lu eber , Germany, Arado Ar-79, D -EKCX, ai rplane, H irth I M 504 A 2 
eng ine of 3.98 li te rs cy linde r d isplacement, Schonhausen-Gross Behnitz course, J uly 15, 
1938. 

Nationa l ( U .S.) R ecord .. ... .. . . . . . .. . ..... . .. . .. . . . ... . ..... . N one establi shed. 

SPEED F O R 2,000 KILOMETER. 
International Record . . ... . .. . ........ .. . . . Speed, 22 7.029 km.p .h. (141.069 m.p.h.) 

Friedrich Seelbach, Germany, Arado Ar-78, D-EHC R, a irplane, Hirth I M 504 A ::! 
en gine of 3.984 lite rs cylinder displacement, Tornau-Tegeler See course, Ju ly 29 , 1938. 

National (U.S. ) Record . . .... . ... . . . ...... . . . .. ... ... .. . . ..... None established. 

AIRLINE DISTAN CE 
I n te rnational Record .. .... . ... ... . .. . ........ 4,175.43 1 kilometers ( 2,594.484 miles) 

Ma jor Jan Ambrus a nd Ch ief P ilot Vojtech Ma'tena, Czechoslovakia, Tat ra T -1 01-1 
a irplane, Ta t ra H i\1 504 98 HP eng ine of 3.98 liters cylinder displacement, from · 
Prag ue to K hartoum, i\ l ay 17-18, 1938. 

National (U.S.) R ecord .. . . ... . ... .. . . . ... ... ...... .. . .. .. . ... None establi shed. 

ALTITUDE 
Interna tion al Record . ...... . . .. .. . .. . . ... . .. . .... .. 7,113 meters (23,336.565 feet) 

i'd a j . Karel Brazda, pi lot ; Jaros lav Valda, passen f;er; Czechoslovakia, Tatra T 101 
a irpla ne, Tatra H M 504 eng ine of 3.98 li ters cyli nde'r d isplacement, at B rn o, March 16, 
1938. 

Nationa l (U.S.) l-t ecord . .. . ... .. .. .. .. .. . . .. ... . . ... . . . ....... None es tabli shed. 

.\ 
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PEED FOR 100 K I LO .\IET E RS 
Internat ional Record ....... ... . .. ... . . . .... peed. 23 1. 035 km.p.h . ( 1·!3. 558 m.p.h. ) 

Capt. Jan Cervenka , pi lot; Lt. :II ilcs St epanek. passenge r; Czechos lovakia. Tat ra 
T .OO I -1 ai r plane, T a tra H :If 504 eng ine o f 3.98 lit ers cy linde r di s placement, Pr:1ha­
- ' ovc Bcnatky-Rip-Pt·aha course, 1\pri l 30, 1938 . 

Na tional (U.S .) Record .. .. .. . . .. . . . . . . . . . . . .... . .... ... . . . ... None cs t3bli shcd. 

SPEED FOR 1,000 K TLO :I l ETER. 
I ntern at ional Rcco rd . .......... . .. . ....... . S peccl , 228.24 1 km.p. h. ( 1-11. 822 m.p.h . ) 

Capt. Jan Cervenka, pi lot ; Lt. :I I iles . "tcpa nck. passenger: Czechoslovakia, 'l'atra 
T.001-1 airplane, T a tra HM 504 eng in e o f 3.98 lit e rs cy linder di s place ment, Praha · 
Nove Benatky-l<ip -P raha course, Apri l 30, 193 ' . 

National (U.S.) Record . . . . .... . . ..... ... .... . . . . .... . ..... .. . )/one es tabli shed . 

LIGHT AIRPLANES-CLASS C-FOURTH CATEGORY 

SINGLE-SEATERS HAVING AN ENGINE CYLINDER DISPLAC E ­
MENT OF LESS THAN 2 LITERS (122 CUBIC INCH ES) 

AIRLIN E DISTAN CE 
In ternat ional Record ...... . ... . . . ... .. ..... .. ... I ,63 1. 878 ki lometers ( 1,0 14 mil es) 

Robert E. B ryant, United States, Aeronca C-3 monoplane, Aeronca E- 11 3-B eng ine of 
1.86 li ters cy li nder displacement , from .\ I iami , fl or ida to Camden, New J ersey , July 3 1. 
1938. 

Nat ional (U. S.) f{c co rd .... .. . . .. . _ . . ....... . . . .. .. ......... .. . . Same as above. 

ALTITUDE 
Internationa l Reco rd .. ... . . . . . . . .. . ............. . .. 5.85 1 meter s ( 19 ,196. 154 fee t l 

Jan A nderl e, Czechoslovakia, l 'raga E 115- 1 airplane. Praga B. li eng ine o f 1.904 
li ters cyl inder di splace ment, a t l. etna ny :1crodrome, :\ larc h 22 , 1938 . 

National ( U .S.) l~ccord .. . .. . . . .. . . .. . .. . ....... . . . ..... .. .. . . None established . 

SPEED FOR 100 KILOMETERS (62 .1 37 M I LES) 
International Record . .... . . .. . . . .. .. .. .. . ... Speed , 179.229 km.p. h. (1 11.368 m.p.h.) 

J an S tepan, Czechoslovakia! ll ibi B-E.501 airplane, 'vValter Mi nor eng ine, Pra ha- Nove 
Benatky-Rip-Praha course, May 6, 1937. 

National (U.S.) Record . .. ..... . ... . ...... . . .. ...... .. . ... . .. None establ ished. 

SPEED FOR 1,000 K I LOMETERS (621.369 M I LES) 
Inte rnational Record ....... . . .. ... .. . . . .. .. . Speed, 170.809 km.p.h. (I 06. 136 m .p.h.) 

J an Cer venka , Czechoslovakia, 13ibi B-E.50 1 airplane, Walte r i\lino r engine, Praha­
Nove Benatky-Rip-P raha course , May 6, 1937. 

Nat ional (U.S.) Record . . .. ... . . . . . .. . . . . .. .. . .. . . . . . . ... .... N one established. 

MULTI-SEATERS HAVING AN ENGINE CYLINDER DISPLACEMENT OF 
LE SS THAN 2 LITERS ( 122 CUBIC INCHES ) 

,\JRLIN E DI S TA NCE 
International Record . . . . . . . . . ... . .. ..... .... . . .. 309.800 k ilometers ( 192.500 mi les) 

J\11. B lazy, pi lot; Nr. Varon , passenger ; France, S.F.A. N . 4 Inonoplane, Train engine 
of 1.995 lite r s cyli nder di splacement, f rom G uyancou r t to Champn iers, Vienna, Dec. 30, 
1937. 

Nat ional (U.S .) Record .. . ... . .. . .. . . .. .. . .. .... ... . .. .. .. . . . . None establi shed. 

ALTITUDE 
Internationa l Record .. . . .. .. .... ... . .... . ...... . . . . 4,872 meters (15,984. 219 fee t) 

J an A nde rl e, p ilot; Emanuel Franek, passenger; Czechoslovak ia, P raga E 115 -1 air­
plane, Praga B. II eng ine of 1. 904 li ters cy linde r d isplacemen t, at Letnany aerodrome, 
March 2 1, 1938. 

National (U.S.) Hecorrl. . . . .. . . . .. .... .. .... . .. . . .... ... ... . .. None establ ished. 

SPEE D FOR 100 KILOMETERS (62. 137 M I LES) 
International Record . .. ... . . . ... . ........ ... Speed, 174.064 km.p. h. (108.158 m .p. h.) 

Comdt. J aroslav Palma, p ilot; Capt. F. Zeleny, passenge r; Czechoslovakia, Benes- 1\llraz 
"Bibi Be 550" a irpla ne, Walter Minor engine of 1.978 l iters cylinder d isplacement, 
P ra ha-Nove Benatky-R ip-Praha cou r se, May 12 , 1938. 

National ( U.S.) Record .... . . . . . .. . ..... . .. . . . . . . . . ..... ... .. None establi shed. 
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PEED FOR 1,000 K l L0~1ETE (6. 1.369 . fiLE ) 
In t<;rnationa l R ecord . . . . . . . . . . . . . . . . . . . . . . . . peed. 144.148 km.p.b. (89.569 m.p.h .) 

\ aclav F uksa . pilot : E . Franek, passenger; CzechosJo,-akia . Praga " \ir- Baby" E.l14 
102 airplane. Praga Ben ine of 1900 cubic centimeters, July 20, 1937. 

- · a t.iona l ( · . . ) Record . . . . ..... . .... .... . . . . . . . . .... .. .. ... . None es tablished. 

SEAPLANES-CLASS C2 

DI T \ N CE, C LO ED C IRC 'IT 
I nternational Record . .. ... . .. . .. . . .. .. . ... ... .. . • ,200 kilometers (3,23 1. 1- 3 miles) 

i\la ri o S toppan i a nd Carlo T o.-Jin i, Italy, Cant Z seaplane, 3 Alfa Romeo 126 RC 34 
• 7-o HP en~ri nes . . \by 27 .2 , 19'7. 
'ational ( .. ) Hecord . . . .... . . . . . .. . .. . .... .. .... -:-· kilomete rs (1. ' 69 mi les) 

Lts . B. J. Connell and H . C. Rodd, PK-10, - Packa rd 600 H P each, an Diego, Cal., 
August 15-1 6, 19 7. 

AIRLIN E DI ST A TE 
I n te rnational Record ... . . . . . .. . .. . . . . . . . . . ... 9,6 -- .001 kilome e (",997.462 miles) 

apt. D. C. T. Ben neit and Firs t fficer l. Han·ey, pilots; Great Britain. S hort-i\layo 
" i\lercn ry ' ' seaplane, 4 K apier "Rapie rs J.l.'' 370 HP engines, from Dundee, cotl and 
to nea r Port -l\olloth. . Airica, Oct. 6· . 193 . 

Nat iona l ( U .S.) Record .. . .. . . . .. .. . . ..... .. . · ,280.015 kilometers (3 ,281.402 miles) 
L_t. Comd r. Knefler McGi.nnis, • N . Lt. J. K Averill . ' S N, 1 • AP T . P . Wilkinson, 

S N, p i.l ots : C. S. Belka, A. E. J. Dionne and E . \1 . Sizer , crew; Na\')' XP3Y-I 
eaplane, 2 Pra tt a nd \Vhi tney 825 HP engines, f rom Cristobal H arbor, C. Z. to San 

Fra nci sco Bay, Alameda, Cal iforni a, October 14-15, 1935. 

B ROKEN LI N E DISTANCE 
I nternational R ecord . ..... .. ...... .. . .. .. . .. . . . . 8,4 35 kilometers C ,241.256 mi les) 

Capt. H. \ · . von E ngel and Chie f Pilot Erich Gundermann , Ge rma.ny, Dornier Do 
18 monoplan e seaplan e, D.l\J \ H R, nr 734 2 J umo - 05 D iesel 6 cylinder engines, f rom 
Start Bay, Allgleter r e to Cara vellas-Bahia, Brazi l, Ma rch 27-29, 193 . 

Nat iona l (U.S. ) Record .. .. .. . . .. .. . . . .. . ... . 5,541. 392 kilometers (J,H 3.255 miles ) 
L.t. omd r . Knefl er McGinnis , N. L t. ]. K. llver ill , ' S N. N AP T. P . Wilkinson, 

1\, pi lots; C. S . Bolka, A. E. J. D ion ne a nd E . \. Size r. crew ; Nav y XP3Y-l 
seapla ne, 2 Pratt & \•Vbi t:n ey 825 H P engines . f rom Cri tobal H arbor . C. Z. , to San 
Francisco Bay, A lam eda, Cal., Oct. H -15, 193 5. · 

A LTITUDE 
International Record . . . .. ................ . ... . ........ 11,753 meters (38 ,559.594 feet) 

Lieut. Apollo Soucek, U.S. N., United S tates, " A pache," Pratt and \-Vhitney 425 HP 
engine, supercharged, at \ :Vashington, D. C. , June 4, 1929. 

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

MAXIMUM SPEED 
International Record .. •. .... . . .... .•• . .. •.• . .. . S peed, 709.209 km.p.h. (440.681 m.p.h.) 

Francesco Agello, Italy, M C 72 seaplane, F iat 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 V-1 400, 600 HP engine, 
B ay Shore, Baltimore, Mar ylan d, October 27, 1925. 

SPEEDS FOR SPECIFIED DIST..-\.i~CES WITHOUT PAY LOAD 

SPEED FOR 100 KILOMETERS (62.137 M ILES) 
International Record . .•..•..••... •• ..•• . . . .•.. Speed, 629.370 km.p.h. (391.072 m.p.h. ) 

Guglielmo Cassinelli, Italy, Macchi C.72 seaplane, 2400 HP Fiat AS 6 engine, 
Falconara-Pesaro permanent conrse, October 8, 1933. 

National (U.S.) Record .... . .. . . .••• ...•.. . . . 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 Norf<'lk, 
Virginia, November 13, 1926. 

SPEED FOR 1000 KILOMETERS (621.369 l\HLES) 
International R ecord .. .. .. ... . . . . . ... . .. .. .. Speed, 403.424 km.p.h. (250. 676 m.p.h.) 

M. Stoppani a nd G. Gorini, pilots; In g. Luzza tto and E . Accnmolli, passengers; Italy, 
Cant Z 509 sea plane, 3 F iat A .SO RC 4 1 1,000 HP engines, March 30, 1938. 

Na tional (U.S.) Record ...... . ... . ..... .. . . .. .. Speed, 265.606 km.p.h. (1 65. 040 m.p.h.) 
Major-Gen. F. M. Andrews , pilot ; J. G. Moran and H. 0 . Johnson, crew ; United States, 
Martin B-12-A seaplane, 2 P & \:V Hornet 700 HP engines, Au\rnst 24, 1935. 
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SPEED FOR 2000 KILOMETERS (1242.739 MILES) 
International Record . ...................... Speed, 396.464 km.p.h. (246 .351 m. p.h. ) 

M. Stoppani a nd G. Gorini, pil ots ; Ing. Luzzatto a nd E. Accumolli, passen ge rs ; Italy, 
Cant Z 509 seapl ane, 3 Fiat A. SO RC 41 1,000 HP engines, . 'farch 30, 1938. 

National (U.S.) l{ecord ...... ..... ... .. ....... Speed, 253.182 km.p.h. (157.3 19 m.p.h .) 
Edwin l'vlusick. Boris Sergievsky and 01arles A. Lindbergh, Sikorsky S -42 seaplane, 4 
Pratt and Whitney 670 HP Hornet engines, August 1, 1934. 

SPEED FOR 5000 KILOMETERS (3106.849 MILES) 
International Record ............ . ... .. .. .. Speed, 308.244 km.p.h. (191.534 m.p.h. ) 

Mario Stoppani and Carlo Tonini, Cant Z 506 seaplane, 3 Alfa Romeo 126 RC 34 
750 HP engines, May 27-28, 1937. 

National (U.S.) Record .•.. . • . ..•.. .. . • ............... . ........ .• .. . None established 

CLASS CZ-WITH PAY LOAD OF 500 KILOGRAMS 
(1102.311 lbs.) 

ALTITUDE 
International Record . . . . .... . . . .. ... . ... . . . .. . .... 10,389 m eters (34 ,084 .577 feet) 

Nicola di Mau r o and iVlario Stop pani, Italy , Cant Z. 506 B. seaplane, 3 Alfa Romeo 
RC.55 700 HP engines , at l'vlon falcone, November 12, 193 7. 

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

SPEED FOR 1000 KILOMETERS (62 1.369 liHLES) 
International Record . . .. . .... ....... ... .. ... Speed, 403.424 km.p.h. (250.676 m.p.h . ) 

M. Stoppani and G. Gor ini, pil ots ; In g. Luzza tto and E. Accumolli , passengers ; Italy, 
Cant Z 509 seaplane, 3 Fiat A.SO RC 4 1 1,000 H P engines, March 30, 1938. 

National (U.S.) Record ............. . . . ...... Speed, 265.606 km.p.h. (165.040 m.p.h. ) 
Major-Gen. F. M. Andrews, pilot; J. G. l'vloran and H. 0. Johnson, crew; l\!artin !3-12-A 
seaplane, 2 Pratt and Whitney "Hornet" 700 HP engines, Augus t 24, 1935. 

SPEED FOR 2000 KILOMETERS (1242.739 MILES) 
International Record ........................ Speed, 396.464 km.p .h. (246.351 m.p.h.) 

M. Stoppani and G. Gorini, pilots; lng. Luzza tto a nd E. Accumolli, passengers; Italy, 
Cant Z 509 seaplane, 3 Fiat A. SO RC 41 1,000 HP engines , March 30, 1938. 

National (U.S. ) Record .......... . . . ....... .. .. Speed, 253 .1 82 km.p.h. (157.319 m.p.h.) 
Edwin Musick, Boris Sergievsky and Charles A. Lindbergh, Sikorsky S-42 seaplane, 4 
Pratt and Whitney 670 HP "Hornet" engi nes, August I , 1934. 

SPEED FOR 5000 KILOMETERS (3106.849 MILES) 
International Record ........................ Speed, 308.244 km.p.h. (191.534 m.p.h.) 

Mario Stoppani and Carlo Tonini, Italy, Cant Z. 506 seaplane, 3 Alfa Romeo 126 RC.34 
750 HP engines, May 27-28, 1937. 

National (U.S.) Record. . . . . . . . . . . . . . . ... .. ... ....... ...... . None established. 

CLASS CZ-WITH PAY LOAD OF 1000 KILOGRAMS 
(2204.622 lbs.) 

ALTITUDE 
International Record ...................... ........ 10,389 meters (34,084.577 feet) 

Nicola di Mauro and l'vlario Stoppani, Italy, Cant Z. 506 B. seaplane, 3 Alfa Romeo 
RC.55 700 HP engines, at Monfalcone, November 12, 1937. 

National (U.S. ) Record ............... ... .. . •.......•.. 8,208 meters (26,929.080 feet) 
Boris Sergievsky, Sikorsky S-38 seaplane, 2 Pratt and Whitney Hornets, 575 HP 
each, at Bridgeport, Connecticut, July 21, 1930. 

SPEED FOR 1000 KILOMETERS (621.369 MILES) 
International Record ..... .. .... . ... ... .. ... . Speed, 403.424 km.p.h. (250.676 m .p.h.) 

M. Stoppani and G. Gorini, pilots; Ing. Luzzatto and E. Accumolli, passenge rs; Italy, 
Cant Z 509 seaplane, 3 Fiat A.SO RC 41 1,000 HP engines, March 30, 1938. 

National (U.S.) Record ... .... . .... .. .. . .... . . Speed, 265.606 km.p.h. (165.040 m.p.h.) 
Major·Gen. F . M. Andrews, pilot; J. G. ·Moran and H. 0. Johnson, crew; Martin B-12-A 
seaplane, 2 Pratt and Whitney Hornet 700 HP engines, August 24, 1935. 
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PEED F OR 2000 KILO~ ET E!~ (12~2.739 ' ILE ) 
In ternational Record .. . .. .. ... . .. . .. . . . .• . . . peed . 396.4 64 km.p.h. (246.35 1 m. p.h.) 

) 1. top pani a nd G. rini, pi! ; log. Lu.:tza to and E. :\c umolli , passengers; I taly, 
ant Z 509 seaplan e., 3 Fia t A . 0 RC 4 1 1,000 H P eng ines, i\larch 30, 1938. 

National ( I .S. ) Record ..... .. ...... . .. ... . .... "peed, 253.182 km.p .h. (157 .319 m.p.h.) 
Edwin 1\Iusic.k, B or is ergienl-.-y and Charles . . L indbergh, S ikorsky S-42 seaplane, 4 
Pratt an W hitney 670 HP "H ornet' engines, A ugust 1, 1934. 

PEED F OR 5000 KILO~ETERS (3106. 49 - ILE ) 
International Record ...... . .. . . .. ....... . .. . peed, 308.244 km.p.h. (191.534 m .p.h.) 

Ma r io Stoppa ni and Ca rlo T o i ·, Ital y, Cant Z. - o6 eaplane, 3 Alfa Romeo 126 RC.34 
ro HP engines. !\lay 27-2 , 1937. 

a ti onal ( ·.s.) Recor .......... . . ...•. . ............... . ... . None established. 

CLASS C2-WITH PAY LOAD OF 2000 KILOGRAMS 
( 4409.244 lbs .) 

ALTIT "D E 
Interna ti on al Record . . . .......................... . 8,9 51 meters (29,366 .737 feet) 

. !a rio toppani a.nd Nicola d i Mauro, Italy, Cant Z 506-B seaplane, 3 AHa Romeo 
700 H P engi.nes, at i\l onfa lcone , • ovember ", 1937. 

Nattonal (U.S.) Record ....... . ............... .... .... . 6,074 Meters (1~/09.259 feet) 
Boris Sergievsky, S ikorsky S -38 seaplane, - Prat t and \\ hitney 4-4 HP " \vasp" engines, 
at tratford , Connecticut, August 11, 1930. 

- PEED FOR 1000 KILOMETERS (6-1.369 M ILES ) 
Internat ional Record . . . . . . . . . . . . . . . . . . . . . . . peed, 403.424 I-.-m .p.h. (250.676 m.p.h.) 

l\L toppani a.nd G. Gorin i, pi lo ; Tng. Luzzatto and E. Accumoll i, passengers; Italy, 
Can t Z 509 seapla ne. 3 Fia t A . 0 RC 41 1,000 H P engines, l\Iarch 30, 1938. 

National (U. S .) Hecord . .......... .. ..... ... . . Speed, 253.601 km.p.h. ( 157.580 m.p.h. ) 
Edwi.n Mus ick, Boris Serg ievsl-:y and Charles A. Lindbergh, Sikorsky S-42 seaplane, 4 
Pratt and \¥bitney 670 HP "llornet" engines, August 1, 1934. 

SPEED FOR 2000 KILOi\IETERS (1242.739 l\ITLES) 
International R ecord ... . ..... .. . . ........ .. Speed , 396.4 64 km.p.h . (246.35 1 m.p.h.) 

i\1. Stoppani and G. Go rini , pilots; I ng. Luzzatto and E . Accumolli, passengers; Italy, 
Ca nt Z 509 seapl ane, 3 F ia t A. 0 RC 4 1 1,000 RP engines, i\'larch 30, 1938. 

National (U .S. ) l\ eco rd .............. . ........ Speed, 253 .1 82 km.p.h. (1 57.3 19 m.p.h.) 
Edwin M usick, Boris Sergievsky and Charles A. Lindbergh, Sikorsky S-42 seaplane, 4 
Pratt and \Vhit:ney 670 FIP "Hornet" engines, August I , 1934. 

CLASS C2-WITH PAY LOAD OF 5000 KILOGRAMS 
(11,023.11 lbs.) 

ALTITUDE 
International Record ... .. ..... . ... .... . . ........ .. 7,410 meters (24,3 10.973 feet) 

Mario Stoppani and N icola di Mauro, pilots; Forlivesi, mechanic; Italy, Cant Z 506-B 
seaplane, 3 Alfa R omeo 700 HP engines, a t Monfalcone, November 7, 1937. 

National (U.S.) Record ... ... ... .... .... ..... .. ... .. .... 6,220 meters (20,406.762 feet) 
Boris S erg ievs ky and Raymond B. Quick, S ikorsky S-42 seaplane, 4 Pratt and \>Vbitney 
670 HP "Hornet" engines, Bridgeport, Connecticut, May 17, 1934. 

SPEED FOR 1000 KILO M ETERS 
International Record . . ... . . ............... Speed, 251.889 km.p.h. (156.5 16 m.p.h.) 

Mario S toppani and Ing. Antonio Maiorana , pilots; A. Spinelli, S. Forlivesi and R. T . 
Suriano, crew; Ita ly , Cant Z 508 seaplane, 3 Isotta-Fraschini Asso 11 R.C. 83 6 HP 
en gines, Grado-Faro Ancona-Faro di Rimini temporary course, May I , 1937. 

Na tional (U.S.) Record . . .......... .. .... ... ..... .. ... . . .. ... None established. 

SPEED FOR 2000 KILOMETERS 
International Record .... . ................. Speed, 248.412 km.p.h. (1 54.356 m.p.h. ) 

Mario Stoppani and In g. Anton io !VI aiorana, pilots; A. Spinelli , S. Forl ivesi and R. T . 
Suriano, crew; Ita ly, Cant Z 508 seaplane, 3 Isotta-Fraschini Asso 11 R.C. 836 HP 
e ng ines, Grado-Faro Ancona-Faro d i R imini temporary course, May 1, 1937. 

National (U.S.) Record ...................................... None established. 
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CLASS C2-WITH PAY LOAD OF 10,000 KILOGRAMS 
(22,046.22 lbs.) 

ALTITUDE 
International Record ... . ... . .. . ................... 4,863 meters ( I 5,954.69 1 feet) 

ll'la rio S toppani , pil ot; G. D iva ri a nd A. Spinelli , passenge rs ; It a ly, Ca nt Z 508 sea· 
plane, 3 I sotta -Frasc hini Asso II R.C. 40 836 HP eng ines, JV!on fa lcone. Apr. 13, 1937. 

National ( U . S . ) Record ................ . ......... .. ...... . . .. None establi shed . 

SPEED F O R 1000 KILO~ lETERS 

Inte rnati ona l f<ecord . . . . ... . ... ... . .. .. . . .. Speed, 2 11. 002 km.p.h. ( 13 1.11 0 m.p.h .) 
Gui llaum et, Leclaire, Comet, Le D u ff, Le Morva n and Chapa ton , France, Latecoere 
521 seaplane, "Lt . de Vaisseau Pa ri s" , 6 Hispano-Suiza 650 l-IP eng in es, Lucan· 
A ureilhan base, December 2 7, 193 7. 

Na tiona l ( U .S . ) Record ......... . . . ... . . . . . .. ...... . .... . ..... :"\ one establi shed . 

CLASS C2-WITH PAY LOAD OF 15,000 KILOGRAMS 
(33,069.33 lbs.) 

ALTIT UDE 
Interna ti onal R ecord .... . , . . .... , .. . .. .. .. ... . ... . . 3,508 me te rs ( 13,509.1 62 fee t) 

Gu ill aume!, Lecla ire, Comet, Le D uff, L e Mor van and Chapa ton , Fra nce, L a tecoere 
521 seaplane, "Lt. de Va isseau P aris", 6 H.ispano-S uiza 650 H P eng ines, at B isca rossc, 
December 30, 1937. 

Nationa l (U.S.) R ecord .. .. . , . . . , .. .. .. , . ... . . . ..... . , .. .... . . None establi shed . 

SPEED FO R 1,000 KIL0:\1. ETEI~ S 

Inte rnationa l Record .. ... ...... .. . ... . .. ... Speed , 189.741 km.p.h. ( 11 7.899 m.p.h.) 
Guillaume!, Leclaire, Comet, L e Duff, Le Morvan and Chapaton , France, Latecoe re 
52 1 seap lane, "Lt. tie Vaisseau Pa ri s", 6 H ispano-Suiza 650 HP engi nes, L ucan· 
Aureilhan course, December 29 , 1937. 

N ational (U.S.) Record . .... . . , . .... . .. ...... . .......... . , .. .. None establi shed . 

CLASS C2-GREATEST PAY LOAD CARRIED TO AN 
ALTITUDE OF 2000 METERS 

(6,561.660 feet) 

I nternational Record ., ...... . . . ..... . .. , .... \Veig h!, 18,040 kil og rams (39,771 lbs. ) 
Guill aumet, Leclaire, Comet, L e DulT, L e Morvan and Chapa ton , F rance, Latecoere 
52 1 seaplane, "Lt. de Vaisseau Pari s", G I-I ispano-S uiza 650 I-IP eng ines, at B iscarosse , 
December 30, 193 7. 

National (U.S.) Record ..... . .. . .. , .... . . , ... . ..... W eight, 7,533 kgs. ( 16,608 lbs. ) 
Bori s Sergievsky, Sikorsky S -4 2 seap lane, 4 P ratt & W hitney H ornet 650 l-IP engines , 
Bridgeport, Connecticut, A pril 26, 1934. 

LIGHT SEAPLANES-CLASS C2-FIRST CATEGORY 

SINGLE-SEATER AIRCRAFT HAVING AN ENGINE CYLINDER DIS­
PLACEMENT BETWEEN 6.5 AND 9 LITERS (397-549 CUBIC INCHES) 

ALTITUDE 
International Record , . , ... , ..... . .. . ..... ... . .... . 4,086 meters (13,405.484 feet) 

Catherine M ednikova, U.S.S.R., Yakov lev U T-I seaplane, M -Il engine of 8.600 liters 
cylinder displacement , a t !Vloscow, Sep tember 27 , 1938. 

National (U.S . ) Record . . .. .. .......... . .... , ..... . ..... . . . . . . None established . 

SPEED FOR 100 K ILO:I1 ETERS ( 62. 137 i'vliLES) 
International R ecord .. . ...... . . . . .. . . ..... Speed, 197.271 km.p.h . (122.5 78 m .p.h.) 

Catherine M ednikova, U .S.S.R. , Yakovlev UT-1 seaplane, M -Il G engine of 8.600 lit ers 
cylinder di splacement, at Moscow, September 23, 1938. 

N ational (U.S. ) Record . . , .. , ....... . ..... . ........ . .... . ..... None established. 
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LIGHT SEAPLANES-CLASS C2-SECOND CATEGORY 

SI N GLE,-SEATER AIRCRAFT HAVING A ENGINE CYLINDER DIS­
PLACEMENT OF LESS THAN 6.5 LITERS ( 39·7 CUBIC INCHES ) 

:\LTlT DE 
1 n tcrna ti onal Record ... .. . . ..... .. .... . . . ...... . ... 6,649 meters (21,8 14.261 feet) 

H elmuth K a.i ks tein , Germ y, h iemm \ \ 'KL 5 B seaplan e, Hirth IM 506 engine of 
- .96 li te rs cylinder d isplacement, S epternbe.r I I, 193 . 

!':a ti ona.! ( ,S. ) I~ccord .... . . . . . . ...... . . ... . ......... . .. .. ... Kane established. 

A I RLI N E DISTA KCE 
Nei ther Interna tiona l nor N ational ( -. . ) Record bas been es tablished. 

SPEED F OR 100 KlLOi\IE T E R (62. 137 :\ll LE - ) 
J nt ernation:l l Record. . . . . . . . . . . . . . . . . . . . . . . peed, 22 .71 i km.p.h. ( 142.11 8 m.p.h. ) 

H elm uth J~a.l kst ei.n, Germany, Kl mm \VK L 3" l3 en plan e, Hirth IM 506 engine of 
5.96 li ter s cylinder di splacement, Liudau-R eic.henau course, September 11 , 1938. 

K a tiona l ( ·.s. ) hccord . . . . .. . .... . .. .. .. ... . . .. .. . .. . .. . .. .. . None established. 

SPEE D FOR 1,000 KILOMETER (6- 1. 69 ~ULE ) 
1 n te rnational Record .. . . . . . . . . . . . . . . . . . . . . . peed, 2_ .02 7 km.p. h. (141. 689 m.p. h.) 

ll c lmutb K a.iks tein, •ermany, h:l emm \\ KL 3 · B seapla.ne, H irth I i\1 506 engine of 
5.96 liters cyl inder di splacemen t, L i.ndau-Reicl!enau course, S eptember 11 , 1938. 

1\ation ;:d ( · .. ) Record ..... . ... . .. . . . .... ... ....... . .. . . . . . .. . None established. 

MULTI-SEATER AlRC RAFT HAVING AN ENGINE CYLINDER DIS­
PLACEMENT OF LESS TH AN 6.5 LITERS ( 397 CUBIC INCHES) 

ALTITUDE 
J nt em a tional Record ... . .... . . . .. .. . . . . . .. . ........ -,390 meters (1 7,683.692 feet) 

Helmu th K a lks tein , pi lot; Karl \ ' oy, passenger , Ge rmany, K lemm \~1KL 35 B seaplane, 
H irth li\I 506 eng ine of 5.96 li ters cylinder d isplacemen t, Lindau- Reichenau course, 
S eptem ber 12, 1938. 

Nationa l ( .S.) Record . ... .. ... ... .... . . .. ...... .. . . . ... .... .. No.ne established. 

S PEED FOR 100 KILOMETER (62.137 MILES ) 
In terna tional Record . . ... . .. .. ......... ... . . 'peed 22 7. 704 km.p.h . (l-11.488 m.p.h.) 

H elmuth K alkstein, pi lot; K arl Voy, passenger; Germany , Klemm \VKL 35 B seaplane, 
Hirth ]i\I 506 engine of 5.96 li te rs c:·linder d isplacemen t, Lindau-Reichenau course, 
September 12. J 938. 

National (U.S .) Record . .. . .. . ... .. . . ....... . ... . .. .. ... . .. .. None established . 

AMPHIBIONS-CLASS C3 
AIRLI N E DISTANCE 

In te rnational Record . .. ..... ... .... ... ....... . .. 2,300.860 kilometers (1 ,429.685 miles) 
Major General F . M . An dr ews, pilot : Major John \ •Vhiteley, co-pilot ; and crew, United 
States, Douglas YOA-5 a mphibian, 2 \ Vr ig ht " Cycl one" 800 HP engines, from San Juan , 
Puerto Rico, to L a.ngley Field, Virginia, June 29, 1936. 

Nation al (U.S. ) Record . .... . . . . . .. .. .. .... . .. .. . .. .... . .. .. .. . .... .. Same as above. 

ALTITUDE 
International Record ..... . . . . . . . . ..... .. .. . . .. . .. . . . . . . 7,605 meters (24,950.712 feet) 

Boris Sergievsky , United S tates, Sikor ky S-43 amphibian, 2 P ratt & Whitney 750 HP 
Hornet engines, Stratford, Connecticut , Apri l 14, 1936. 

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

MAX I M U M SPEED 
International Record .....•......•.. . . . • .. . ..... Speed, 370.814 krn .p.h. (230.413 m.p.h.) 

Major A lexander P. de Seversb.-y, Un ited States, S eversky Amphibian, vVright Cyclone 
710 HP engine, Detroit , Michigan, September 15, 1935. 

Nationa l (U.S .) Record . . .... . . . . . . .. ...... ..... ... .. .. . ... .. . .. . . . . .. Sa me as above. 

SPEED FOR 100 KILOMETERS (62. 137 MILES) WITHOUT PAY LOAD 
International Record . .. . ... . . .. ... .... .... Speed, 337.079 km.p.h . (209.451 m.p.h.) 

Major A . P. de Seversky, United Sta tes , S ever sky AJVphibion, vVright Cyclone 1000 
HP engine, at Miami, Florida, December 19, 1936. 

National (U.S.) Record .. .... ... .. . .. . .... . .. ...... . ..... . .. ... Same as above. 
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SPEED f'OR 1000 K I LOr-!ETERS (621.369 r-li LES) \VITI-TOUT PAY LOAD 
Internationa l Record .. . .............. . ... . . . Speed , 257.13 8 km.p.h. (159.i78 m.p.h.) 

Giuseppe 13urei and Enr ico Ross,ildi , pilots; Gino Vclati , passenger ; Ita ly, Macchi C.94 
arnphibion, 2 \ .V rig ht Cycl one 750 l-IP eng in es , Ravi ne A nscdoni a-Fa ro Fiumicino­
Antignano temporary course, May 9, 1937. 

Nat iona l ( U .S.) Record .. .. ... . . . . . . .. . . . .. . . Speed, 160.854 km .p.h. (99.950 m.p.h.) 
Har ry Richman a nd Geor ge Da ufk irch, S ikors ky S-39 amphibian , Pra tt a nd \ Vh itncy 
300 HP engine, Miami, f lor ida, f'ebrua ry 10, 1935. 

SPEED F OR 200 0 K I LOMETERS ( 1242.739 l\ULES) W ITHOUT PAY LOAD 
International f{ecord .... . ........... ... .... . Speed , 248.967 km .p.h . (154.701 m.p .h. ) 

Giuseppe Burei and Enrico Rossaldi . pi lots ; Gino Velati , passen ger ; Italy, i\ lacchi C.94 
a mphibian , 2 \.Yr iNht Cyclone 750 I-! P eng ines, J{ ov ine Ansed ni a- F aro Fiumicino· 
Antignano temporary course, J\l!a y 6, 193 7. 

National (U.S.) Record .. . ...... . .... ............ . .... . ...... None es tabl ished. 

CLASS C3-WITH PAY LOAD OF 500 KILOGRAMS 
(1102.311 lbs.) 

ALTITUDE 
Internat ional Record ... . .. . .. .... ... ..... .. ... . ... ... . . 7,605 meters (24,950.712 feet) 

B ori s S erg ievsky
1
_ Uni ted States, Sikor sky S -4 3 a mphibi an , 2 P rat t & \.Yhitncy 750 I-! P 

Hornet cn~ i nes , :S tratford, Connect icut, Apri l 14 , 1936. 
Nation al (U.S.) Record . ..... . ... ... ...... . ............ . .. ... .. .. .. .. Same as above. 

SPEED FOR 1000 KILOMETE l~S (621.3 69 MILES) 
International Record . .. .. ..... .. . . .. .. . ... .. Speed, 257.138 km.p.h. (159.778 m.p.h . ) 

G iuseppe Bu re i and Enrico Rossaldi . pilots; Gino Velati, passen ger; Italy, Macchi C.94 
amphibian . 2 \oVri ght Cycl one 750 HP engines , Ravine An sedonia -Faro Fiumicino· 
Ant igna no temporary course, May Y, 1937. 

Nat ional (U.S. ) Record .. . .. . .. ... ... . .. .. . .. . ... . . .. ..... .. . None established. 

CLASS C3-WITH PAY LOAD O F 1000 KILOGRAMS 
(2204.622 lbs.) 

ALTITUDE 
I nterna tional Record ..... .. ... ... ... . .. . .. . . . ... . . 6,432 meters (2 1.1 02 .3 18 feet ) 

Giuseppe Burei and Enrico Rossaldi, Italy, Macchi C. 94 a mphibian, 2 Vlright Cyclone 
750 HP engines, Va rcse, April 15, 1937. 

National (U.S.) Record .. . ..... . . .. . ............... 5,982 meters (19 ,625 .925 feet ) 
Boris Sergievsky, Sikor sky S-43, 2 P & W 750 HP Hornet engines, S tratford , 
Connecticut, Apri l 25, 1936. 

SPEED FOR 1000 KILO !vi ETER S (62 1.369 MILES) 
Internation al Record .. . . . . . .... . . . . . .... .. . . Speed, 257.138 km.p. h. (159.778 m.p. h. ) 

Giuseppe Burei and Enrico Rossaldi, pi lots; Gino Velati, passenger; Italy, l'vlacch i C.94 
amphibian, 2 \ .Yright Cyclone 750 I-IP engines, Ravine Ansedon ia-Fa ro Fium icinu­
A n t ignano temporary course, May 9, 1937. 

National (U. S .) Record . .. .. ... .............. . .. • .. . .... . . ... Non e established. 

CLASS C3-WITH PAY LOAD OF 2000 KILOGRAMS 
(4409.244 lbs.) 

ALTI TUDE 
I n ternational Record . . . .. .. ... . ........ .. . . . . ... . . .. . . . 5,982 meters ( 19,625 .925 feet) 

Boris Sergievsky, U nited States , Sikorsky S-43 a mphibi on, 2 Prat t & \~' hitn ey 750 HP 
Hornet engines, St rat ford, Connect icut, Apr il 25, 1936. 

Nat ional (U.S.) Record .. ...... .. .. . ...... .... .... ...... .. ...... ... .. Same as above . 



RE RD 

B ALLOO N S-CLASS A 
FJRST CAn:Go av (600 ubic meters ) 

O U R. TION 
Jnterna t ionCal Recor d . . . . . .. . . .. . . . .... . . . .. . ... . ... .. .. . . . . . . . .. .... . 22 hrs . 34 min . 

Georges o rrn ier, Fra nce, Au t 10 an 11, 1924 . 
. ' ationa l (U. -. ) Re{;ord . .. --- · ·.- .. . .. . ... -. · . . . - ... .. .. .. . N one has been establ ished. 

DI TANCE 
I.n ternational Record . .... • . .. . ... . . .. . .. . . . ... .. .. •. . 804 .173 ki lomete rs (499.69 miles) 

Georges Co rmier, France, July 1, 92.2. 
' ational (U .. ) Re{;or d ... . ... . . ... . . . ... . · . · · · • • .. ... . . .. . one has been established. 

DURA T ION 
ECO:>D C:,.._ c; v (601 -900 cutn metus) 

I nterna t io na l Record ........ . . .. .. .. . • . . .• • . •. . . • • .. . . •. . . . . •. ... . ... 23 h r s. 28 min . 
J u les D u bois, France, May -1 and 5, 9- :l. 

National (U.S. ) Recor d . .. . . .. .. .. . • •. .• . .. • . •...•. . • . .. · . • . .. • . . . .. •. . ... . 19 hours. 
\ V. C. Naylor and K. \ V. \\'arr=, " .lark,'' Li e ocl: , Ar kansas , to Craw ford, 
Tennessee, A pr il 29-3 0, 19- 6 . 

DISTANCE 
I nternationa l Record . ...•.... . . .•. ... .. . •... . • . . . .. . . . .. ,- 03.600 kms . (74 7.88 1 miles) 

Eu g. S tu be r . pi lo : \ erner Schafer, pa ssenger ; G=an y, " Leipziger l\Jesse 11" balloo n, 
from B itte rfeld, Germany, to P azariche.. Ros · , :llarcb - · and - 6, 1935 . 

N a t ion a l ( .S.) Record .. . .. . ..... . .. . .. .. .. .. .. . . .. . .. . . 660 k domete rs (4 10 miles) 
\V. C. Nay lor and K . W. \Varren , " ky ark," Little R k , A rkan sa , to Crawford, 
Tennessee, April 29-30 , 1926. 

DURATION 
T HIRD C AT EGORY (90 1- 200 C <J ·c metltr s ) 

International Reco r d ... . . . . .•..... . . . ............... • .. . . ... . . .. .. . . . 26 Ius. 46 min. 
E. ]. Hill and A . G. Schlosser, njted S tates, F o rd Airport t o Mon t va le, irginta, 
Ju ly 4·5, 1927. 

N at ional (U.S.) Record .... . . •.•... . . ... . •• . .. •. . . •. . . .. . - .... .. . . .. . Same as above. 

DISTAN CE 
In ternat ional Record ..••.•... . .... . . ... ... . .. .. . .. . .. . 1,- ' 8 kil ometers (769.256 miles) 

Georges R avaine, France, from Basle, S witze rland, to Tokary, Polan d, Septem ber 25 
and 26, 1932. 

National (U.S.) Record . ... . ..... .. ..•......... .. ... 920. 348 kilometers (571.877 miles) 
S. A . U. Rasmussen , Ford Airport to H ookerton , N orth Ca rohna, J u ly 4 -5, 19-7. 

FOURTH C ATEGORY {1201 -16 00 cubic meters) 

D U R A TION 
Inte rna tio nal Record.. . . . . . . ... . . . . ... .. .. . . .... .. . . . . .. . . .. . . . . . . 26 brs. 46 min . 

E . ]. Hill an d A. G. Schlosser United Sta tes, F ord Airport to l\Iontvalc, V irginia, 
July 4-5, 1927. ' 

Na tiona l (U. S . ) Record . . . . . . ... .. . . ... . .... . . . ..... . ......... . Same as above. 

D I STANCE 
I nternational Record . ... .•.. ..... . . . .. .. .. .. • .. ... . ... 1,238 kilometers (769.256 miles) 

Georges Ravaine, France, from B a sle, S witzerland, to Toka ry , Poland , September 25 
and 26, 1932. 

National (U.S.) Record . ..• . • . ..•. . .. •. .. . .. . .. .. . . . 920.348 kil ometers (571.877 miles) 
S. A . U. Rasmussen, Ford Airport to Hookerton, North Carolina, July 4-5, 1927. 

FIFTH CATEGORY (1601-2200 cubic meters) 

DURATION 
I nternational Record .. • . ....... .... . . . . .... . .. . .. .. .. .. ...... . .. . . .... 57 brs. 54 min. 

Z. J, Burzynski and W. \'Visocki, Poland, Gordon-Bennett B a lloon R ace , S ep tember 
15-18, 1935. 

Nationa l (U.S. ) Record . . •. . . . . . . .• .. • . •. ..... . .. •. .. . .. .• . .... . ..... . . . . 51 hours. 
T. G. W . Settle and C. H . Kendall , Gordon-Bennett Ealloon Race, Chicago, Illinois, 
September 2-4, 1933. 
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DISTANCE 
International Record ........... . ... . .. .. .. .. 1, 715.800 kil ometers (1,065.649 miles ) 

Ernes t Demuytcr a nd Pierre H ofrman s , Belg ium, from \.Va rsaw , Poland to :'-liedles za , 
U.S.S.R., Sept. I , 1936. 

National (U.S.) Record ... ... .. ..... . .. ............ ... 1,550 kilometers (963.123 miles ) 
T. G. \-\1. Sett le and Wilfred Bu s hnell, fr om Basic , Switzerl a nd, t o Daugieliski , Poland, 
Sept. 25-27, 1932. 

ALTITUDE 
International Record .. .... ... . .. . .. . ........... ... 9,3 74 m eters (39/ 54.529 feet) 

Josef Emmet~, Au stria , " OE-Mar ek Emmer II" balloon , Vienna- Lac l'l ues ied l, Sept. 
25, 1937. 

National (U.S. ) Record .. ............... ... ................ . . None establi shed. 

SIXTH CATEGORY (2201·3000 cubic II!Cier-s) 

DURATION 
International Record .. .. ...... . .... .. . .. ................. . . . ......... 57 hrs . 54 min. 

Z. J. Bu rzynsk i and \.Y. Wisocki, Poland, Gordon-Bennett Ba lloon Race , September 
15-18, 1935. 

National (U.S.) Record . . . ..... . . .. ... .. .... . . .. . .. . ...... ....... ... 51 hours . 
T. G. vV. Sett le a nd C. H . Kendall , Go rdun -Bennett Balloon Haec, Chicago, Illinois , 
September 2·4, 1933. 

DISTANCE 
International Record . .................... . .. 1,715.800 kilometers ( 1,065. 649 miles) 

Ernest Demuyter and Pierre Hofrman s, Belgium , from vVarsaw, P oland to i\'Iiedlesza, 
U. S .S. R., Sept. 1, 1936. 

National (U.S.) Record ...................... . ...... . . 1,550 kilometers (963.123 miles ) 
T. G. W. Settle and vVilfred Bushnell, from Baste, Switze rl a nd, to Dau gieli ski, Poland, 
Sept. 25-27, 1932. 

ALTITUDE 
International Record ........ .... .................. 9,374 meters (30,754.529 feet) 

Josef Emmer, Austria, "OE-1\'larek Emmer II" bal loon, Vienna-Lac de Nuesiedl, Sept. 
25, 1937. 

Nationa l (U.S. ) Record ........ . .... . .............. 8,690 meters (28,508.413 feet) 
Capt. Hawthorne C. Gray, Scott Field, Belleville, Illinois, March 9, 1927. 

S EVENTH CATEGO!lY (3001-4000 cubic meters) 

DURATION 
International Record ......... . .... .. ....... . . . ........... . . ... . . ... .. 57 hrs. 54 min . 

Z . J. Burzynski and VI. Wisocki, Poland, Gordon·Ilennett 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. 

DISTANCE 
International Record ... .. ........ .. .......... 1,71 5.800 kilometers (1,065.649 miles) 

Ernest Demuyter and Pierre Hoffma ns , Belg ium, from Warsaw, Poland to l'vliedlesza, 
U .S .S.R., Sept. 1, 1936. 

National (U.S.) Record . . .... . ...... .. ...... . . ........ 1,550 kilometers (963 .123 miles) 
T. G. W. Settle and Wilfred Bushnell, from Ilasle, Switzerland, to Daugieliski, Poland, 
S'ept. 25-27, 1932. 

ALTITUDE 
International Record ......... . . ... ... ..... .. ...... 10,853 meters (32,811.132 feet) 

Z. ]. Burzynski, P oland, at Legjonowo, March 29, 1936. 
National (U.S.) Record ..................•............. 8,690 meters (28,508.413 feet) 

Capt. Hawthorne C. Gray, at Scott Field, Belleville, Illinois, March 9, 1927. 

EIGHTH CATEGORY (4001 cubic meters or more) 
DURATION 

International Record . . •.. .••.• . • ••....•.. •. . • .• • .......... ••.• ........•. . . 87 hours . 
H . K a ulen . Germany, December 13 to 17, 1913. 

National (U.S.) Record ...•.......................•......•..•...•.•• . ..... . 51 hours. 
Lt. Comdr. T. G. W. Settle and Lt. Charles H. Kendall, Gordon-Eennctt Balloon Race, 
Chicago, Illinois, September 2, 3, and 4, 1933. 
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DIST \ _ ' CE 
Internationa l Reco rd . .... . .. . ... .. . ..... . .. . . .. . . . . 3,0 -2.7 kilo meters (I ,896. 856 miles) 

Derlincr, German y, February 8, 9, and 10, 1914. 
, ·a riona1 (U.S .) Record .. . .. .. . . ...... • ..... . . .. .. . 1,88 7.6 ki lome ters ( 1,172.898 miles ) 

A . R. Hawley, St. Louis, Missouri, to Lake T cbotogarna, Canada, October 17-19,~1910. 

ALT1TODE 
In temati al Record .. . . . . . . . . . . . . . ... . .. .. .. ...... ... - 2,066 meters (72,394 .795 feet ) 

apt. Onril A . Ande rson and Capt. Albert \V. te,·eus. U . S. Arm y A ir Corps , 'nited 
tates , take·o.ff I 1 miles southwest of Rapid City , S. D., la.nd ing 12 miles sou th of 

\ 'b ite Lake, . D., NO\·emiY-...:r 11, 193 ". 
a t ional (U .. ) Record . . .... ..... . . . •.... . . ............ . . . . .... . ... Same as above. 

AI RSHI PS- CL ASS B 

AI RLINE D I T A CE 
I o te rnatio.nal Recor d . ..........•...... ... . ... . ... 6,384. ·oo ki lometers (3,96 7.137 miles) 

D r. Hugo Eckeoer, Germany, LZ. 2i, .. Graf Ze ppel in ," 5 Maybach 450-550 HP 
e.ngioes , from Lakehur • •. ] ., U.-. .'\., to Friedricbsbafen, German y, October 29, 30, 
31, and . overuber I , 9_8. 

ntional ( 0 . . ) Record .. . .. ... .. ....... ........ .. .... . . .... .... . .. 1 one established. 

GLIDERS-CLAS -... NGLE PLACE 
AIRLINE DI T, ·cE 

International Record . ....•..... - .•.•..••••.• .• • ..... 6 ---- 56 km- . ( ~ 05 . 292 mues ) 
Victor Rnstargoef. 0. R.. (iS.; gfuie • .:: ::n oscow to tbe vicin ity of hrygen· 
skaya, 1b~ 27. 1937. 

! ·ational (G . . ) .RI!COrd.- -- ....••............ . . . . ..... 341.906 k ms. (212.4 5 miles ) 
Lewin B. B~. G ~ 3 - . .. "'ailpl=e. -16923 . rrom Wich it a F a lls 
Te> to Tulsa, kb.hmna. • - !9, • ' 

DIST. XCE WITH RETt:R_- T TURE 
I nte rnation Record. . . . . . • . . . . . . . . . • . . . . .... 305.6:?4 k ilometers ( 189.906 miles) 

Bernhard Fli sch. G.:rm~n...-. D •• 1-1:: er. ~ D-30, from B reme n to Lubeck and 
retu rn, July 7. 1938. -

Nati al (L. .) Record ........•..•.•......... . ... .. ... .. . . . ... None es tabli shed . 

0 ' RAT I O N WITH RETl:R."l ':'0 F DEPART RE 
International Record.. .... .... . .. . .. ••• .. • . .. ... .. ..... 36 hrs., 35 min . 

:Kurt S ch midt, Germany, G= Raby · n-, · -Loener" at K orschenruh, Prusse 
Orientale, August 3 and 4, 19 ' 

National (U.S. ) Record . ......... ..... . ........ ...... . . .. . . . ... .. . 2 1 hrs. , 34 mi n . 
L ieut. "\-Vi li a m A. Cocke, Jr., Cocl..--e I ·hawk" glide r, Honolulu , H a wa ii, December 
17 an d 18, 1931. 

A LTITUDE ABO\"E S T ARTI . . POlt<'r 
International Record .. . . .. . . ...... .. .... ... .. ..... . 6.687 mete rs (2 1,938,932 feet) 

\\ alter Drech el , Genn:my. (~;ppin~er .) ·• :O,Iinimoa" g lider, \Vas e rku ppe ( Rh oen ), 
August · , 1938 . 

. ' a ti ona l (C.S.) Record .. ... .. ..... ... . . • .. . . ... .. .. . . . ~ . 075 meters (6,806 feet) 
R ichard C. duPon t. :l l inirnoa g lider. Harri; Hill. Elmira. New York, Jul y 5, 1938. 

GLI DERS- CLASS D- MULTI PLACE 

DISTANCE , AIRLI -E 
Inte rnat ion a l R ecord . . . . . . ... .. . . ... ... . .... . .. 619. 748 kil omete rs (385.093 miles ) 

I. K artachev, p ilot; P . Sa tzo\' . pa..sengeL C . . . R., S tnkhanovet z g l ider, from 
1\<Ioscow-Izma ilovo to Oucbni a, J uly li'. 19 3"' . 

N a t iona l (U.S .) Record . ......... . . . ... . . . . . .. .... . ... - .. .. . - .. None es tabli shed. 

DISTANCE, 1\'ITH RET U R N TO P O I"C\7 T OF DEPAR TU RE 
Internationa l Record .. . ..... . ... . . .. . . .. . ....... - 58.83 0 kil ometers (160.829 miles) 

Heinrich Huth , pilot : H eim·ich Brandt, passenger; German y, Kranich g lider, from 
Hambourg- .'\ltona to H a none-\' ah renwald and re urn, Au gus t 10 , 1938, . 

N ational (U.S .) Record .... . . . . . . ... .. . .... . ... . ... .... . ... .. .. N one establtshed. 
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DURATION, WITI-I RET 'R N TO P O I NT OF DEPA I<T In: 
Internat ional R ecord ... ... . .. ....... .. . . ...... .......... . . -lO hours . JS rninu tcs. 

T oni K ahlbachc r, pi lot ; 1\. :-trl 'T au schegg, passe nger; ( ;crmany, ~ I g- 9:-t glider, :l.t 
Spitze rberg, S eptember 8-10, I 9.18. 

Nationa l ( U .S.) Hecord ....... .. .. ... .. . .. .. . . . ...... ..... .. . .. i'\ onc es tabl is hed. 

ALTITUDE Al30 VE START!!\ ; PO I:\T 
Inte rna ti onal l<cco rd .. ... . .. . ...... . . ... . ... ..... . 3. 30 ~ mete rs ( I 0 .839. 72 feet.) 

E. Z ill crt pilot; Quadfascl, passenge r ; Gc rn ta ny, D -G ~0 .1 ··K ran ich" Glider, a t 
I-T a rta u, Septembe r I S, 1937. 

Na tiona l (U.S .) 1\ cco rd . .. .... . . .. . . .. ... ............ .. . . ... . . . i'l onc es ta blished. 

POWERED GLIDERS-CLASS D-FIRST CATEGORY 

SINGLE-PLACE POWERED GLIDERS WEIGHING , WHEN READY TO 
FLY, LESS THAN 350 KILOGRAMS (771.6 18 LBS. ) AND HAVING 
AN ENGINE WITH A CYLINDER DISPLACEMENT OF LESS 

THAN 1,000 CUBIC CENTIMETERS (6 1 CUBIC INCHES ) . 

DU RATION \VITI-I RE T U R N T O POJ l'\T O F DEPARTURE 
Inte rn a ti onal Record . .. . . ... .. . .... . .. . ....... .. ... . . .. . 5 hrs ., 2 -t mi n .. 19 sec . 

M icha Offiers ki , Pola nd , ·· H:\ K ·• S I '- I I 02 motorpl ane, K r ochcr-K ollcr 16 H P e ng in e, 
\Varsaw Mokotow, Febru ary 23, 1938. 

Na ti on a l ( U .S.) I< eco rd .... ... . . ...... ...... . ...... . .. . ........ :--lone c. tahli s hed. 

,\LTIT UDE WITI-I RET U I\ N T O P O I NT O F DEP :\1\T U in~ 

Inte rnat ional Record .. . .... .. .... . .... .. .. . . .... ... 4 . .19.1 meters ( 1 5 . 075. ~ 28 feet) 
J\l icha Offiers ki, Pola nd, •· JJ,\ I~. , S P- 11 02 motorpl :t nc, K roc l>c r -Kolle r 16 HP eng ine, 
vVarsaw iVfokotow, Febru a r y I G, 1938 . 

National (U.S.) Record ... .. ... .. .. .... .... . ... . .. .. ... . ..... J\une establi shed. 

HELICOPTERS-CLASS G 

DURATION, CLOSED CIRCUIT 
Interna tional Record . . . . . .. . . . .. .. . ... . . . ........... 1 hour, 20 min s., 49 seconds. 

Ewa ld Roh lfs, German y, F \ V 6 1. Vl. helicop ter of Prof. H enrich F ocke, S iemens S h 
14a. 160 HP en gine, Bt·cmen a irport, J une 25 , 193 7. 

National (U.S.) Record .. . . . ........ . . ... . . .. .... .. ....... ... None establi shed. 

AIRLINE DISTANCE 
Inte rnational Record . . .. . . ....... . .. .. . . ..... .. 230.2~8 kil ometer s ( H 3.069 mil es ) 

Engi neer Karl Bode, German y, FvV 61-\' J ll cl icopte r , S iemens Sh 14a 160 HP eng ine, 
from Fassber g to Ra ngsdorf, June 20, J 938. 

National (U.S .) Record .... . . . . ...... .... . ...... .. . .. ..... ... None established. 

DISTANCE, CLOSED CIR CU IT 
In ternationa l Record ....... .. ..... ... . . ........ . 80.604 kilometers (50.085 mil es) 

Ewald Rohlfs, Germany, FW 61. \'f. heli copte r of Prof. H enr ich Fockc, Siemens Sh 
14a. 160 HP engine, Bremen airpor t, J une 26 , 1937. 

National (U.S.) Record .... . .... ...... .... ....... .. ... . ...... None establi shed. 

ALTITUDE 
International Record . .. . ..... . ... ... ... . .. .. .. .. . . .. 2,439 m eters (8,001.952 feet) 

Ewald Rohlfs, Germany, FW 61. \ ' I. heli cop ter of P rof. H enrich Focke, Siemens Sh 
14a. 160 HP engine, Bremen a irport , June 25 , 1937. 

National (U.S .) Record . ... . .... ....... . .. ...... .... •.• .•.... None established. 

SPEED FOR 20 KILOMETERS 
International Record . ....... . ... . . . .. ....... S peed , 122. 553 km.p.h. (76.151 m.p.h.) 

Ewald Rohlfs, Germany, FW 61. V I. helicopter of Prof. Henrich Focke, Siemens Sh 
14a. 160 HP en gine, June 26, 1937. 

National (U.S.) Record .... ... ... .. ..............•. . ....... .. None established. 
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FEMI INE RECORDS 

AIRPLANES- CLASS C 

A f RL.l "E DISTANCE 
J ntem ational RL><:Ord . . .... . ... . ....... . . . ... . 5.908.610 ki lometers (3,67 1.4 32 miles) 

\ ' . Gri odoubova and P . Ossipenko, pilo : M. Rasko,·a . K a •igatri.'< ; U .. . R. , onkboi 
Hcdina a irplane. 2 M-86 SOO HP engines, eptember 2 -::! · . 193 . 

J\ a tiona l ( . . ) Record ...... . . . . .. . . . . . .... . -.939.245 kilometers (2,44 7.72 m il es) 
Amelia Ea rha rt, L ocldtced \ "ega m opl.an e, P rat and \Y bitney \\'a p 4"0 HP engine, 
from Lc .\ngelcs Californi to Newar· Xew Jersey, August :!~-25 , 1931. 

ALTIT ' DE 
In ternational Record .. . . . . . .. . ........ .• .... .. . .. 14,310 meters (46,948.72" feet) 

.\Irs . . \l a ryse Hi! z. F rance, P otez S06 bi , Gname Rhone 900 HP eng ine, at \' ilia· 
coubia y, I une 23, 19 6. 

1 ' ational ( (.;. -. Record . . .. • ... . . ......••...•. ....• :-61 m~ (2 ./4 . "_ feet 
M iss Ruth "icbols, .Lockheed Y~ c: =· & • and Whi ey 4-0 HP \\ asp 
ertg ine, at J e rsey Ci ty Ai rport. N e Jersey, • tdl 19n. 

~rAXDl "M P EED 
Jn tcrnational Record . .. . . . . ..... . .•.. . ..••. __ peed. .!7 365 km.p.h. ( - 92.271 m.p.h .) 

Jacqu line Cochran . Uni ed ta.~. e-rer wia;; op.lane, P ratt · \• bitney 
I 0-B s·o H P engin e. Detroit.. . igao. ' .::!1, 193l'. 

Kati onal (U . . ) Record .. .. ..... . .... .. ........... . ...... ...... arne as abo,·e. 

SPEE D FOR 100 KI O~fETER (~.13; 
Internntional Recor d .. . . ..... . .. •... . .••••.•. . _ 

hljss H ene Boucher , F rance, Ca:ndron C. .13'(1 a:i:r;> 
Istres. August 8, 1934. 

N t iona! CU. .) Record .. ................• .. ..: 
Jncquel ine Cochon . modifi.,C en:rs = -iDDpl::ne. 
engine, linmi, F lorida, D=!JI,r "-: 19· · . 

PEED FOR 1000 KILOMETER 
Internati aJ Record .. . ..... ................... -

i\liss Helene Boucher, F raru:e., Cot 
Istres. Augu t 8, 1934 . 

'ational CC:. ::- .l Record .. . . . . . ...•....•.... :~ _ 
J acqueline Cochran. Ueechcraft bi e. _-.];- . Pn 
engine, J ly 26, 937. 

km.p.b. (z-5.942 m .p.h.) 
Whitney Tw in Row \Vnsp 

.139 an.p.b. ( 203.89 - m.p.h.) 
and 'Wlutney Wasp 600 HP 

D CATEGORY 
YLINDER D ISPLACE­

A-397 lfB IC INCHES) 

.\IRLI::-.iE DI TA::-.iCE 
Internntionnl I ecord . ..... ...... .. . . . . . . .... 4 .360.·Hl0 1.-ilom e ers (2 , 709.4~ I miles) 

:.\1 D peyron, F ra nce , Caudr C . bOO m Ia e, R a ul t-Bengal i Junior engine of 
6.3 3 lite r cylinde r d isplacement, • Oran o Tel el Lahnm, Iraq, i\lay IS -16 , 1933. 

l'\ at ion:tl ( l'.S .) i( ecord .. ... ... . . . . . .. .. . . . . . .. ..• ... ... . ... ... K onc established. 

ALTITUDE 
In t rn a ti ona l Record .... .. ...... . ... . .. . . .. .. .. . .... 6. :? mete rs (22,250 .610 feet) 

hlr. Cla ir e Roman, France, Caud:ron ''Raiale'' C. " O m onoplane Renault Benga li 
engine of 6.33 l iters c;linder di splncement, a t lst - . D . - 9 , 1937. 

· ational (U.S.) Record .. . ....... . .. .. . . ... .... . . . . . ... . . . ..... None establi shed. 

SPEED FOR 100 KILOMETERS (62.137 l\fi LE ) 
Interna tiona l Record ............ . . . . .. . ..... - peed, 2 -.~61 km.p.b. (177.253 m.p.h.) 

.Madame M. C harnaux, France, Caudr Rafale monoplane, Renault Bengali 140 HP 
engine, V i!l esauvage-La Marmogne course, .. l ay , 1937. 

National (U.S. ) Record . . ... ... . .. . . ... . . .... . .. . .. . . . ....... None establ ished . 

SPEED FOR 1,000 KILO METERS (621.369 hliLES ) 
Interna tiona l Record ..... . . . .. . .. . . . .. ...... peed, _63.991 km.p .b. ( 164. 036 m.p.h.) 

Madame M. Charnaux. Fra nce. Cnudron Rafale monop.lane, Renault eng ine of 6.33 
li te rs cyl inder di splacen1ent, V illesnu vage course, eptember S, 1937. 

National (U.S .) Record .. ..... . . . . . .. ...... . . . . .... ...• . . . . .. None establ ished. 
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S P EED FOR 2,000 KJLO:- I ETERS ( 1,24 2.i39 i\ !JLES) 
Internationa l l~ eco rd ........... .. .. . ... .. . . 'peed. 2-15 .223 km.p.h . ( 152.374 m.p.h.) 

1\ Irs. Claire HonKtn . France, Caud ron ··1~ af:1 l e' ' C.530 monoplane. Renau lt Benga li 
eng ine of 6.3 3 li ter s cy linde r r.l is pbce mcnt. at l s trcs . l lcccmher 30, 193 7. 

N ationa l (U.S. ) l~ecord . . ...... .. ...... .. .. . .. . . . .... . . . .. ..... None es tabli shed. 

MULTI-SEATERS HAVING AN ENGINE CYLINDER DISPLACE­
MENT BETWEEN 4 AND 6.5 LITERS (244-397 CUBIC INCHES) 

ALTITUDE 
l nte rnat ional Record . ..... .. ... .. .. ...... .......... 5,8 11 me te rs (1 9,06·1. 92 1 fee t ) 

J\il iss Elizabeth Li on and ~ !i ss l~obert, France, Caudron "A ig lon" m onoplane , l~enault 
Bengal i 14 0 HP engine o f 6.333 l ite rs cy l inde r d isplace ment, December 30 , 193 7. 

Nat iona l ( U.S .) Record ....... . ..... .. . ... .. . . .. .. . . ...... ... .. None establi shed. 

SPEED FOR 100 KILO~IETERS (62. 13 7 M ILES) 
Inte rnati ona l Record . .. ........ ....... . . . . Speed, 283.24 1 km.p.h . (17 5.997 m.p .h .) 

Madame Charna ux, pilot; Mlle . . hbe, passenger; Fra nce{ Caudron Rafale mono­
plane, Renault Bengali 140 HP engi n e, Villesauvage-La i\ armogne course, i'l'lay 8, 
1937. 

Nationa l (U.S. ) Record . .. .. . .. ... .. .. . .. . ... .. .. .. . .. ..... . . None establi shed. 

SPEED FOR 1,000 KILO M ETERS (62 1.3 69 MILES) 
International Record .. . . .. . . .. . . ..... . .... Speed, 268.740 km.p.h . (166.98 7 m.p.h. ) 

Mrs. 111. Charnaux, pi lot; M iss G. L a ll us, passenger; France, Caudron Rafale C-530 
monoplane, Renau lt Benga li 140 HP eng ine of 6.3 3 liters di splacement, Villesauvage-La 
Marmogne course, October 16, 1937. 

National (U.S .) Record . .... . ...... ... ..... .•................ None established. 

LIGHT AIRPLANES-CLASS C-THIRD CATEGORY 

SINGLE-SEATERS HAVING AN ENGINE CYLINDER DISPLACE­
MENT BETWEEN 2 AND 4 LITERS (122-244 CUBIC INCHES) 

ALTITUDE 
Inte rnational R ecord .......... ... . .. .. . ........ . .. 6 ,24 1 meters (20,475. 679 feet ) 

Mrs. Claire Roman, f-rance, Taupin mon oplane, Regnier 90 I-IP eng ine, a t Buc, Novem­
ber 5, 1937. 

National (U.S.) Record . .. ... ... ........ ... . ......... .. .. .... None es tabli shed. 

S PEED FOR 100 KILOMETERS (62. 137 i\1ILESJ 
Internati ona l Record .. ....... . .......... . .. Speed. 164 .94 0 km.p.h. (102.4 89 m.p.h. ) 

Catherine Mednikova , U.S.S.R., G.22 a irplane, vValte r- M ikron en gine of 2. 16 l iters 
cylinder di splacement, L ikoboty-Lochki -T.k oha-Likoboty course, July 3, 1938. 

Na tional (U.S.) Reco rd ... . . .... .. .. . ...... ..... .. ... .. .. .. . ... None establi shed. 

MULTI-SEATERS HAVING AN ENGINE CYLINDER DISPLACE­
MENT BETWEEN 2 AND 4 LITERS (122-244 CUBIC INCHES) 

ALTITUDE 
Internationa l Record . . .. .. ... . ................ .... 5,343 meters (17,529.491 feet) 

Mrs . Claire Roman, pilot; M iss Lucas-Naud in , passenger, France, Taupin monoplane, 
Regnier 90 HP eng ine of 3.987 liters, a t Buc, November 10, 1937. 

National (U.S.) Record ..... . .. ............. . ........... . .... None established. 

LIGHT AIRPLANES-CLASS C-FOURTH CATEGORY 

SINGLE-SEATERS HAVING AN ENGINE CYLINDER DISPLACE­
MENT OF LESS THAN 2 LITERS (122 CUBIC INCHES) 

AIRLINE DISTANCE 
Interna tional R ecord . . ............... . .. .. .. .. .. 427.200 kilometers (265.449 miles) 

Miss M.adeleine R ena ud, France, Taupin monoplane, Mengin engine of 1.561 liters 
cylinder di splacement, from Buc to St. Marti a l de M irambeau , D ecember 29, 1937. 

National (U.S.) Record ..................... . ............... . .. None established. 



A\ L TIO~ . HR . ·oLOGY ·n REC R 

ALTIT DE 
In ternational Record . . . . . . . . ... .. ... . . .. . . ..... . . . . 4,935 rueter ( 16. 190.911 feet ) 

~Irs . Lafargue, F r ance, T ou ya m opbne. T ra in engine of 1.994 liter cylinder di · 
placemen t, at Bordeau. December 27, 93 i . 

Na tional ( U. .) Record . . . .. . ... ... . . . . .. ... . . . . .. . . . ..... . . . N one established. 

PEED FOR 100 KlLO~JETER (62.1 37 ~IJLE ) 
Internat ional. Record . ... .. . . . . . . . . . . . . . . . .. . peed , 143. 130 km.p.h. (88.937 m. p.h. ) 

hl tss ~lane Douhkov , Czecho.s l -akia, P1raga-Babv airplane, Prnga B . 39 HP engine of 
. 1.9 liters, a t Praha-Kbely airport, ·ovembe.r - 9, i 937. 

Na ttonal ( . . ) Record .. . . . .. . ...... .. . .. . . .. . . . . • . . . •. .. ... None established. 

MULTI-SEATERS RAV ·c A. E :GINE CYLINDER DISPLACE-
MENT OF LESS TH.A 2 I TERS { CUBIC INC H ES) 

P E E D FO R 100 K ILOMETE R (62.1"7 MILE-::0 ) 
1 n tema tionai Record . . . . . . . . . . . . . . . . . . . . . . . . peed, 3.850 !.."IJl.p.b. (89.384 m. p.h.) 

~! t ss Man e Don bkova, pilo ; Miss -•--obodo..-a. pass<:n<;er ; Czecil loval..-ia, P raga-Baby 
a trplane, P raga B. 39 HP ·ne or .9 li<.ers, t Pnh -Kbely · t, November 
29, 193 7. 

·a t ional U .S. ) Re<:O: d . . ..... . . . . .... . ... •...• . • . . • .. . • . . . . . • - e est abl i5hed. 

SEAPLANES- ASS 

AI RLi l\E D lSTA.'\;"CE 
Tn ernationa.l Record . . . . . . . . . . . ... . .... . .... ~. ~ ~4L5 

P oiine Os ipeoko a d \ "era Lo:malro. pilo ·; · o:a 
~1P- 1 seap ane, .-\::\1-3-l 730 H P ~..-me. f to Khol ie, J n ly - , 1938. 

1\a t io=l (U . . ) Record .... . . ... . . ... . ..... . ...••... . ... . . .... X e established. 

J n ernationa1 Record . . . .. . . . .. •. - •. ... . - •• · · • - · ~- ·-
P oline ssipenko and \" era L :::.:11."1l. i1o· ; Tina 
~IP- 1 seaplane. A~l -"4 7"0 HP engine. f s-ceh;cs::opol 

eter ( 1,473.8 ' mi les) 
·a. oa•-igatrix; .S.S.R., 

Lac Kholmskoie Yia ' ov-

N
' go rod, Ju ly 2. 193 . 

l at10n a l ( . S. ) Record . . . ... .. . • . .... • . - . · · · • · · • · · · · · · · · · · · · · • e established. 

DI S TA1"CE IK . CL O ED CJRC C IT 
I n terna tiona l Record ...... . . . . . .. . . ...•..... . 1.7_.9 __ 1~ ete ( 1,0 6.908 miles) 

L t . P . Oss ipenko. and Lt. \ ·. Lomak r . - - ~- R.. . fP-1 manopl:! ne seaplane, A M-34 
75 0 HP eng ine, May 24, 1938. 

a tiona l (U .S. ) Recor . . . . . .. . . . .. . .. . • .. . .. . . .. . . .... . . . .. . )ione s tablished. 

ALTITUDE 
International Record .. .. ...... . .... . . . ... . .... ... . , ' meters (29,081.304 feet ) 

P oline Ossipenk o, .S.S.R. , " can ot vo ant' r::um oplane sea lane, A.M.34 750 HP 
engm e , at Sebastopol , l\1 av 25 193 7. 

National (U.S.) Record . . . : . .. .' .......... . .• . . . .. . . . . . . 4,103 meters (13,46 1.259 feet) 
M rs. _Marion E dd y Conrad . S avoia-Marchetti seap ane , Kinner 125 HP engine, Port 
vVashington, Long I sland, New York , October 20, 19"0. 

PEED FOR 100 KIL0~1ETER S (62.137 ~fiLE ) 
Interna tional Record ... . . . ... ..... . . . . ... ... peed, L 7.361 km.p.h. (79 .1 38 m.p .h.) 

Miss Crystal Mowrv and :\liss E dith ~cCann, U ni ted S tate , Ki tty Hawk seaplan e, 
Kinner 125 l-IP engine, Miami , Florida . December 9, 1936. 

N at ion al (U.S.) R ecord ... . . . . . . .... . . ...... .. ...... ... . . . . . . . .. S ame as above 

CLASS C2-WITH PAY LOAD OF 500 KILOGRAMS 
( 1102.311 LBS.) 

ALTITUDE 
In te rnational Record .. .... ..... ..... . . . .. .. . . . . . .. 7,605 meters (24 ,950.73 5 feet ) 

Poli ne Oss ipen ko, U.S.S. R .. " canot volant" m onoplane seaplane, AM-34 750 HP 
eng ine, a t Sebastopol, May 25, 1937. 

Nation al (U.S .) R ecor d .... . . . .. .... . . .. ..... . .... .. ... . . .. . . None establ ished. 



AIRCRAFT Y E \ R BOOK 

CLASS C2-WITH PAY LOAD OF 1000 KILOGRAMS 
(2204.622 LBS.) 

ALTIT UDE 
Interna t ional Record .... . . .. . . .. . . . . . . . . . . . .... . .. 7,009 meters (22,995.3 59 fee t) 

P oline Oss ipenko, U. S .S. R. , "canol vobn t' ' monopla ne seaplane, i\ t\l -34 750 l-I P 
eng ine, a t Sebast opol, i\fay 25, 1937. 

National (U. S .) Record .... . . , ., ... . . . . .. , ... . , _ . . . , . . , . . . . . . None e tablished . 

LIGHT SEAPLANES-CLASS C2-FIRST CATEGORY 

ALTIT UDE 
I nternat ional Record . . .. .... .. _ .. ... .. .. . .... . . ... . -1, 086 met ' rs ( 13,405 .4 8-l fee t) 

Cather ine Mcdni kova, U .S . . !{. , Ya ko,·lcv .. f . J seapla ne. .\1-1 1 G motor o f 8 .600 
li te rs cylinder dis placement. a t ~ l oscow, September 27, I 938 . 

N ation al (U. S. ) R ecord . .. . ..... . ... . . . .. . . . ..... , . . ..... . , .. . None es tabli shed . 

SPEE D FO !~ 100 KI LO :I l E TER (62 . 137 !\ IlL ES) 
Interna tiona l Record ._ . . .... _ . . . . ..... . ... S peed , 197. 271 km.p.h . (1 22.578 m .p. h. ) 

Ca therine Mednikova, U .S .S . R. , Yakovlev UT-I seaplane, .\ l-11 G motor o f 8 .600 
li te r s cy linder d isplacemen t. a t .\ loscow, September 23, 1938. 

N ational ( U .S .) Record , . . ... _ , . . . _ . . . . _ . .. __ ... , _ . .. , . . .. , . . . N one es tabli shed. 

GLIDERS-CLASS D 
( S ingle-Place) 

DURATION WITH RET U RN TO POI NT OF DEPARTURE 
Internat ional Record . .. , . .. . . , . .. . . . .. ....... .. .... . .. . , , . , .. _ 24 hrs . , 14 mi n . 

M iss Wanda M odlibowska, P oland, "Komar" g lider a t Bezmiechowa, May 13-14, 1937. 
N ational (U. S. ) Record . . .. . .. . .. .. .. _ .. . .... .. . .. . . . ..... 7 hours, 28 minu tes . 

H elen I\1, Montgomer y, Stevens-F rank lin g lider, Cr ysta l Dow ns Beach, 5 m iles North 
of F r ankfort, Michigan, S eptember 4, 1938. 

AIRLINE DISTANCE 
Interna tion al Record . .. . .. . .. . .. .. . , . , . . .... . .. . . . 349 kilometers (216.858 mil es ) 

H anna R eitsch, Ger ma n y, Reiher D -11-95 Gl ider, from th e W asserkuppe to Hamb ur g­
Fuhlsbuttel airport, July 4, 1937. 

National (U.S . ) Reco rd . ......... . .. . . .. ...... . ... . .. . .. . . ... N one established. 

A LTIT U D E ABOVE STA RTI NG POI N T 
I nterna t ional Record . ... .. . . .. . .... .. .... . . . .. .. . .. . 1,1 84 mete rs (3 ,395. 165 feet) 

Mrs. Edmee J arlaud , F ra nce , A v ia 40 P g lider , Beynes-Th iberval, Apr il 18, 1938. 
N ational (U.S.) R ecord . ... . .. . .. . ............. . . . . ... . . .. .. . . None establi shed. 

A I RLINE D ISTANCE 
Interna t ional R ecord . .. ... . . . . . .. . .. .. . .. .. _ . . .. 152.638 kilometers (94 .845 miles) 

0. \1. K lepikova, pi lot; E. L . Ras torgou eva, passenge r ; U .S .S . R. , Ch-10 glider, from 
M iasnovo t o L om skia , June 10, 1938. 

Nationa l ( U.S.) Record ..... . . . . . . .. . . ... . .. .. . . . .. .. . .. . ... . . None es tablished. 

HELICOPTERS-CLASS G 

AIRLINE DISTAN CE 
International Record . . .. .. ..... • ... . .•..•....... 108.974 kilometers (67.713 mil es ) 

Miss Hanna Reitsch, Germany, FW. 61, V 2, helicopter, from Stendal ai r port to 
Tempelhof a irport, October 25, 193 7. 

National (U.S.) Record . ...... . ......... . . . .... . ........ . .... N one es tabli shed. 
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Y ear Opera tors 

---
1926 13 
I92i 19 
1928 36 
1929 392 

1930 43 2 

193 1 412 
1932 342 

1933 29 2 

I934 1 2 5 2 

193 51 2 7 2 

1936 ' 33 2 

193 71 zoZ 
I9J8 1 23 2 

FLYING FACT S AND FIGURE 

AMERICAN FLYING ACTIVITIES 

Calendar Years 

Summar y of Air Carrier Opera tions 
Air Lines of the United Sta te s 

(Correc ted by U.S. Civil Aeronauti cs Authority) 

(Revised to include T erritori a l Opera t ions) 

Planes ·in jJ!fi tes P assengers P assenger ExPress 
S erv-ice Flown Mites P ou.uds 

' ' . 4,3 18,o87 5, 782 ( ' ) 3,555 
r 28 5.8 70,489 8,679 ( ' ) 45.859 
325 10,673,450 49. 7I3 ( ' ) 216,6.-H 
525 25 ,1 41,499 ljJ,405 ( ' ) 257 ,443 
6oo 36,945,203 417, 505 !03, 747, 249 468,57 I 
590 47. 646,407 531,66 2 I 2 I ,I2 2 , 7 77 1 , 2 00,24 3 

564 5I,Ii! ,887 547,5 6o 148, I 86,33 7 r,6 72,8o6 
504 54.878,014 57 6,6 r 2 199. 77 6,034 2,489, 719 
5r S 49,064, 773 572, 265 226,65o,S5 7 3.482,463 
459 63 ,S67, 69S 874,11 6 362,3 70,920 5. 565, 137 
380 73,61 r,no r , r66,043 494,283,871 8,414, r 84 
386 77,403,365 1,289, 735 55 2,64S ,5S9 8,984,049 
345 8 r,o58, I 27 1,536, I I, 635 ,5 56, I84 9.452,600 

' Not requested prior to 1930. 

Mait ·• 
Po11ud- M ilcs 

(3) 
. . . . . . -· . 
. . . . ' ' ' ... . . 
. . ... 
. . . . . .... 
6, 280,409,884 
5.40 2,249.740 
5,135,897.406 
4,922,S22, 780 
8, 265,416, I SS 

I I ,482,872,622 
I3 ,396,460, I I 7 
14,845,7I 9,67I 

2 In several cases the same company opera tes both domes ti c a nd fo reign services. 
3 Air mail pound-miles have been computed by the Post Offi ce D epartment commencing 

with January 1931; and are not avai lable for per iods prior to t hat el a te. 
• Mail pound m iles flown are for domest ic services a nd Inter-Island Ai rways whi ch company 

holds a domestic air mai l contract . 

Summa ry of United States Air Carrier Oper a t ions 

January 1, I<l39 

Miles of American -operated a ir-transport routes : 
D omest ic . . ... . . . 
T erritorial. ........ . . .. . . 
F oreign . . ..... . .. . .. ... . .. . . 

Mi les in operation wit h United States mail: 
Domesti c ... .. . 
Terri torial . 
Foreign . . 

3 5,492 
2,068 

35,707 

~= 

34 ,272 
1 ,009 

29,020 



FLYL-G F CT ~ D F IG "RE 

i\Iiles in operation with passeng :: 
Domestic .... ... .... ... . ... .... . . .. ....... ....... . . . 
T erritoria.I. . . . . . . . . . . . . . . . . ... . ... ... .. . . ... .. .. . . . . 
Foreign . . . . . ... ............. . .... . .. .... .. . . . . ..... . 

Miles in operation "·ith expres.;: 
Domestic .......... . . 
Territorial. . ... . . . . . . . . . 
Fo ei n . ...... . ........... . 

· rplane-ro.iles scheduled ' y a.V~TIIf:e). 
Domestic....... . . . . . . . . . . . . . . ...... . ... ... . ... . 
Terri to ria.! . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Foreign ... .. . .................•............ ..... .. .. . .. ... . . . .. .. . .. 

With United tates mail: 
Dom.e;;tic . ... ... . 
T ....... ...... . 
Foreign .. .... . ....... . 

\ lth pasengers: 
Do es ·c . .. . .. . 
T erri "al . . . . ......... . 
Foreign . .............• 

\V ith express: 
Domes ·c ... ....... . 
Territorial. . . . . .... . 
Fa eign . . . .. ... . .... . 

I umber of air trnn.spor ;ces in o on ...... . . ..... . . . . . . . ... . ..... . . . . . . 
1\Iail . ... . . ...... _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... .... .. . . 
Pa sen.ger . . . . . . . . . . . . . . . . · · · · · · · · · · · · · · · · · 
Expre s. .. ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . ... . . 

Dom estic rou tes . .... . ... . ..... . ......... .. . .... ... ... . . . .... . .. . .... . 
Mail.. . . . .. . .. . ... . ......... · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
P. senger . . . ... .. . ... . ...... . ...... . .... ... . ... . .. . . . . . . . . . ... . . .. . 
E xpr • ..... ....... . . ...... . . . . . .. . ..... ... ..... ... . .... · · · · ... . · · ·. · . . 

T erritorial routes . . . . . .......... . ......... .. ... ....... . . . . . . . .. . ... · · · · · .. 
?\'! ai l .. . . .. .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...... . . .. . . 
Pa. senger. . .. . . . . . . . . . . . . . ..... . . ... . . 
E:~.>Jress . . . . . . . . . . . . . .. . . . . · · · · · · · · · · · · · 

Foreign routes . . . . . . . . . . · · . · . · · · · · 
Mai l ........ . . ... . . . . . . . ....... . .. .. . . . .. . . . . . . . 
Passenger. . . . . . . . . . . . . . . . · · · · · · · · · · · · · · · · · 
Express . .. .. . . . . . .... . . ... .. . ....... . · · · · · · · · · · · · · · · · · · 

Number of scheduled air-tra nsport opera tors • . . .. . . . .......... . . 
Domestic. . . . . . . . . . . . . . . ... ·- · · · · · · · · · · · · · · · · · · · · · 
Terri to rial. . . . . . . . . . . . . . . . . .. .. . . . . . . - · . · · · · · · · · · · · · · · · · · · 
Foreig n . . .. . . ........ .. . . ........ . .. .. . . . .. .. ... . · · · · · · · · · · · · · · · · 
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.35.492 
2,068 

35, i07 

34,945 
2,o68 

ss. 707 

72,720 

197.972 
I 748 

28 ,539 

r87 ,206 
1,090 

20 ,609 

' 97.97 2 
1, 748 

28, 539 

228, 259 

197, 176 
1,748 

28,539 

146 
116 
146 
143 
104 

91 
104 
101 

7 
4 
7 
7 

35 
21 
.35 
35 
22 
18 

2 

6 

' 3 companies opera ted both c1omestic a nd foreign services and r company T erritorial and 
fo reign services. 
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United States Air Transport Routes 
Official Reports of U. S. Civil Aeronautics Authority 

J anuary r, 1939 

Routes 

DOUESTIC 
New York-Westfield, Mass . 

New York-Boston (d irect) .... . . . 
New York-Boston via Providence. 
New York-Boston via Hartford. 
New York-Boston via Springfi eld. 
New York-Los Angeles via Nash-

ville and Dallas . 
New York-Los Angeles via Wash­

ington, Memphis, and Fort 
Worth .... . . ..... . . . ..... .. . . 

New York-Washington . ...... . 
Washington-Nashvi lle ....... . .. . 
Boston-Buffalo v ia Albany ...... . 
New York-Albany . ........ . ... . 
Albany-Cleveland . . .. ...... ... . 
New York-Chicago v ia Buffalo 

and Detroit. .. .... ..... ... .. . 
Detroit-Chicago via Battle Creek . 
Washington-Chicago via Cin cin-

nati......... . .. ... ..... . 
Washington-Cincinnati .. .. .... . . 
Cleveland-Nashville .. ... ....... . 
Chicago-Fort Worth via St. Louis, 

Tulsa, and Dallas . .......... . . 
Boston-Bangor . ... .... ... ... . 

Bangor-Caribou , Ivlaine ..... .. . . . 
Boston-Burlington ............. . 
Chicago-Dallas via Kansas City 

and Wichita . .. . .... . ....... . 
Dallas-Brownsville . . ........... . 
Amarillo-Dallas ......... . .. . ... . 
Dallas-Galveston ... .. . . .. . . .... . 
Houston-San Antonio ...... . ... . . 
Houston-Corpus Christi . .. .... . 
Chicago-New Orleans ......... . . . 

Denver-£! Paso ........ .. . ..... . 

Denver-Albuquerque .......... . . 
Charleston-Atlanta . . . .... . . .. . . . 
Atlanta-Fort Worth . ..... . . .. .. . 
Atlanta-Birmingham ... . .. . .. . . . 
New York-Washington .. .. . . . .. . 

" 
New York-llichmond ... . ... . .. . . 
New York-San Antonio ........ . . 
New York-Houston ........ . 
New York-Atlanta . . . ..... ..... . 
New York-Miami v ia Charleston .. 
New York-Miami v ia Orlando ... . 
Atlanta-Tampa via Tallahassee .. . 

Air­
way 

mil es ' 

l 27 

190 
22! 
203 
206 

2, 759 

2, 7 59 
209 
599 
414 
134 
44 2 

934 
2!3 

929 
546 
345 
273 
191 
186 
892 

581 

351 
311 

784 
140 
209 
209 
305 

1,7 27 
1,536 

786 
1 , 210 

1,220 

434 

Schedule 
(round t ri ps) 

Week ly. 

4 times da il y. 
2 times da il y. 
oailr.-. 

2 t imes daily. 
Dai l-:', 

2 times dail y . 
Daily. 

8 times dai ly .. 
Daily .. 

2 times daily. 
Daily .... .. .. . 
2 times dai ly. 

Daily ..... 
2 t imes daily .. 

Daily. 
" 

2 times daily ... 

Daily ........ . 

2 times daily .. . 
Daily ...... .. . 
3 times daily .. . 
4 times daily .. . 
Dailr.- ... . . . . . 

3 times da ily .. 
Dai'r.- ... 

Pla ne­
miles 

sched -
uled 
da ily 

average ::! 

) , 52 0 

884 
406 
412 

s ,s r8 

l 1,036 
4!8 

I ,I 98 
828 
536 
884 

2,736 
846 

r,8 76 

328 
772 

3,7J 6 
2,184 
1,380 
1,092 

382 
3 72 

3,568 

1,162 

702 
622 

3,136 
z8o 

1,254 
1,672 

610 
3.454 
3,072 
1,572 
7, 260 
2,440 

868 

Present operator 

Airlin e F ceder System. 
Inc. 

Ame~!canAi rli n es, Inc. 

Boston-l'viaine Air­
w~.rs, Inc. 

Bran},ff Airways, 1 nc. 

Chicago & Southern 
Air Lines, Inc. 

Continental Airlines, 
Inc. 

Delta Air Corp. 
" 

Eastern Air Lines, Inc. 
" 



FLYIKG FACT 

Uuiled Slil tes !I ir Tr port Rrml.u-Con in ued 

Routes 

DOME Tic--continued 
Chicago-~liarn i ,; a aot.a and 

J ackson,·ille ............. .. . 
hicago- :~J i :urll ,;a_ tlanta. 1 ck-

on,-iJle and Orla do ......... . 
heyenne-Creat Falls . ........ . , 
heyenne-Billings . . ........ . .. . 
heyenne-Huron,, u h Dakota .. 
t. L<>uis-Ci.nci nnati ............ . 

incinnnti-De i 
l\lin neapolis-Kan 

City . .. . .. .... . 
Cityvin-iou · 

?II inneapoli -Huron .. ... ........ . 
Hur n-Omnha . . ...... . ........ . 
Huron-Bi_mar . . . ... ..... . ... . 
Omaha-Tulsa . ... . .. . . .... ..... . 
Day tona Bea.cb-:\ [ iami ,;a St. 

Petersburg ........ . 
rlando-St. P e er bur .... .. . .. . 

Jacksonvil le-::\ ew Orleans . ...... . 
C hicago-M inneaool is v ia :\1iJwau-

kee . . ... .. .. . · . .. .. . . .. ..... . . 

h.icago-Minneapoli s via R oches-
ter . . . . .. . _ .. . _ . . . .. . . .. . ... . 

hicago-Fargo (di rect) . . . . . .. . . 
hi cago-Fa rgo , -ia ]\[ihnukee .. . 

Fargo-Seattle via Butte .. . ... . .. . 
Fargo-Seattle via Helena and \\"e-

natcbec . . ... ... _ . . . . . . .. . . 
Spokane-Portland v ia Yakima. 
\\"ashington-Detroit v ia Pitts-

burgh and Cleveland. 

Norfo lk- \\"a.shi ng ton . 
Clevela nd-D etroit. .. 
Detroit-Milwaukee . . . . . 
G rand Rapids-Chi cago. 
Washing ton-Buffa lo via Harris-

burg a nd Baltimore .. 
W:tshing ton-Buffalo v ia Pitts-

burgh ........... .. .. . 
Detroi t-Saulte Ste . Marie, Mich-

igan . ... . .. 
New York-Los Ange les vm St. 

Louis .. ....... . ..... . 

New York-Los Angeles v ia Phila-

Air­
way 
miles 

571 
612 

1,266 

! ,305 
29! 

4 10 

Lf6 
93 

259 
I J I 

347 

2,533 

delphia and St. Louis. . . . . . . . . 2,555 
New York-Los Angeles v ia St. 

Louis and Boulder Citv... 2,592 
New York-Kansas City- via St. 

Louis .. . . . . . . . . . . . . . . . r , ro6 
New York-Chicago via Philadel-

chedule 
(round t · ps) 

.. ~- ....... 1 

4- times .-ee.- y . 

6 ·mes weekly. 

Daily . ... 

2 times daily . . . 
Daily ... .... . 
2 times dai ly .. 

Daih· .. -.. 
6 times dai ly. 

Dail~.-

2 times da.i ly . . 

Daily .. 

phia and Dayton.. So9 
New York-Pittsburgh.... . . . .... 307 2 times dai ly. 

Plane­
miles 

sched-
uJ 
daily 

average 

So2 

s ,o66 

S,IIO 

2, 2!2 

r,6r8 
1, 228 

49,.. 

Present operator 

East rn .-\.i:rLi.ne·, Inc. 

Inl n? . i.rl ines, Inc. 

Marquette irlines, 
Inc. 

' 

:Mid-Continent Air­
li n,c;s, Inc. 

Natio,nal Airlines, Inc. 

North1 es t Ai rlines, 
Inc. 

P enn sylva nia- Central 
Airli nes. 

' · 

Transcontinental & 
\V estern Air. 



FLYING FACTS A TD FIG RES 

United S/a./es Air Transport Rattles- Continued 

Routes 

nm.msTJc-continued 

Air­
way 
miles 

New York-Kansas City via Chi­
cago...... . .. . .. . ... . ...... . . r,r26 

Pittsburgh-Kansas City via Chi-
cago . . .. . . .... . ..... . .. .... .. 8 19 

Pittsburgh-Chicago (direct) . .... . 4 r7 
Phoenix-San Francisco via Las 

Vegas. . ..................... 764 
New York-Chicago . . ...... .. .. . . 71 9 

New York-Chicago via Al.lentown. 71 9 
Chicago-San Francisco via D enver. 2,022 
Chicago-San Francisco via Chey-

enne .... . . .......... . .. .... . 
Chicago-Salt Lake City via Chey-

enne ...... . .......... . .. .. . . . 
Chicago-Omaha . ..... . .... . ... . . 
D es Moines-Lincoln .. ...... .. . . . 
Denver-Cheyenne . . ..... . ...... . 
Salt Lake City-Seattle via Port-

land . .. . .... ... ..... .. . .. ... . 
Salt Lake City-Portland ........ . 
Portland-Spokane via Pendleton . . 
San Diego-Seattle via Fresno ... . . 
Los Angeles-Seattle via Fresno and 

Sacramento . ... . . . .... . ... . . . 
San Diego-San Francisco (direct) .. 
San Francisco-Sacramento . . .. . . . 
Los Angeles-San Francisco (cli rect) 
Los Angeles-San Francisco via 

Santa Barbara and Monterey ... 
Los Angeles-San Francisco (direct) 
San Diego-Salt Lake City . ... . . . . 

Los Angeles-Salt Lake City .. . . . . 
Salt Lake City-Great Falls .. . . . . 
Wilmington-Avalon ....... .... . 

1,935 

1,302 
43 7 
I74 
96 

8 r 6 
672 
34 I 

1,161 

1,084 
462 

So 
348 

366 
348 
702 

Total domestic routes" ...... . 35,492 

Schedu le 
(round tri ps) 

Dai ly ... .. ... . 

8 times da ily .. . 

Daily .... . ... . 
2 times daily. 

Daily . .. ..... . 

3 times daily ... 

Daily .. 

2 times dai ly . . 

Dai ly . .. . ... . 
2 tin;~s da ily. 

==ol= ==== 
FOREI GN 

Burlington-Montreal .. .. . . . . . . . . 

New York-Montreal. .. .. . . ... . . 

Fa rgo-Winnipeg ..... . . . ....... . 

Baltimore-Hamilton, Bermuda via 
Port Washington, N.Y ..... .. . 

Miami-Nassau .. .......... . .. . . . 
Miami-Havana . .. ....... ..... . . 
Miami-San J uan ........... .... . 
San Juan-Port of Spain .. .... ... . 
Port of Spain-Buenos Aires .. ... . . 
Port au Prince-San J uan .. . . . .. . . 
Port au Prince-La Guaira via Ma-

racaibo .. . . .. .. ... . .... ..... . 

73 

3 .3 2 

2 I 1 

947 

r88 
226 

1,161 
725 

5,173 
4 15 

888 

2 times weekly. 

Dai ly ...... . . . 
3 times daily. 
4 times weekly 
3 times weekly. 
2 times weekly. 
\Veekly ....... . 

Plane­
miles 

sched-
uled 
da ily 

average 

2 ' 2 5 2 

1,4-3 8 
8,o88 

2,604 
8 74 
348 
576 

1,632 
1,34A 

682 
2 ,J 22 

2,168 
924 
160 
696 

73 2 
696 

2,8o8 

1, 176 
I ,956 

124 

197 .972 

2(}2 

1',328 

844 

54 I 

376 
1,356 
1,327 

621 
2,956 

119 

253 

Present operator 

T ran conti nenta l &: 
Western Air. 

United Air Lines 
Tr,'~nsport Corp. 

Western Air Express 
c~~poration. 

\ Vi lm ington·CataLina 
Airline, Ltd. 

Bos ton-Main e Air-
ways. I nc. 

Ca nadian- Co lo nial 
Airways, Inc. 

Northwest Airlines, 
Inc. 

Pan American Air-
ways, In c. 

" 
" 
" 
" 
" 

" 



FLYL\ G FA T 

Cnite 

Routes 

Port au Prince- Kin ton . . ...... . 

Miami- 'ri_toba.l vi a Kin - ton . . . . 
Miami - rist.oba.l via 13arranquiUn . 
13nrrnnquilla-Por t f pain ... ... . 
Maracaibo-Port of pain . . . .. .. . . 
1\fiami-i\Jerida . . ..... . .. . .. . ... . 
BrowtlS\; I! e-M exico ity . _ . . .. _ . . 
Mexico ity- ristobal . . . . ... . _ .. 

an Frn.ncisco-Hong Kong via H a­
waii , Guam, M anila , and ~Jacao. 

B elem B r.-R ecife . .. . . . .. __ . . _ .. 
R ecife-Porto Alegre .... . . _ . .. . . 
Belem-Rio Branco, Br. via . ma-

w n R iver . . . _ . ....... __ . _ .. _ 
R io de J aneiro-Bel.lo Horizonte . 
Havana-Guantanamo .. .. . .. .. . . . 

H avana- an t iago via Cienfuegos .. 
Ha,·ana- ienfuegos . ... . .. . ..... . 
Los Angeles-Mexico City. 

M.ex:ico City-ll'ferida ... . .... .. . . . 
Ta mpico-Mexico City via Tu..-..:pan . 
Cristobal, Ca nal Zone-Buenos-

Ai res v ia San t iago, Chile.• . _ 

Arica , Chile-Buenos Aires v ia La 
Paz, Boli via , and Cordoba, Ar -
gentina . .. _. . .... 

Ari ca, Chile-La Paz, Boli via . . 
Sa n t iago, Chile-Buenos Aires v ia 

Cordoba . . .. ... .. ... . 
Seattle-Vancouver .. ... . 

T otal Foreign Routes• . 
TERRlTORlAL 

H onolulu-Hila ....... . . . 

Air­
<my 
miles 

-!55 

871 
~ 
35,i0 i 

229 

H onolulu-Wailuku ... . . . 102 
H onolulu-Port Allen. . .. .. . . .. . . . r2o 
Juneau-Fairbanks via Whitehorse . 66o 

Fairbanks-N ome . . . . . . 528 
Fairbanks-Bethel via F la t. 53 r 

Total T erritorial routes3 . . . . . 2,o68 
Grand tota l3. . . . . 73,267 

-n FIGL:RE 

chedu.le 
(ro •nd trips) 

w ·ly .. ... .. 

_ limes weekly . 
" 

2 times weekly . 

\\"eekly. - - . -- -
6 times wee - y . 

times weekly . 

\\"eekly . .. . . . . . 
D aily .. ...... . 
3 tim es weekly . 

6 tin;~ weekly . 

2 times weekly. 

\V eekly . . . . . . . 

D:tily _ .. 

Weekly . .. 

2 times weekly. 
Weekly . .. .... . 

nne­
miles 

sched­
uled 

daily 
a\·e.rage 

I J O 

2, 53 5 

47 1 
54 

249 
246 

28,539 

3 0 2 

15 2 

~ 
228,259 

' Airway miles here given a re the ai r li ne d istances between cities. 
2 Plane miles scheduled to be flown , averaged on a daily bas is. 

497 

Present operator 

Pan American .'\.ir­
w~r , Inc. 

Pan .-\merica n Ai r-
w. , I nc. (Pana ir 
do}3rnsil, . A.). 

P an Ameri an Air­
way , Inc. (Cia 
Naciona.l Cubana 
de},·iacion). 

Pan merican Air-
ways, Inc. (Cia 
Mexicana de Avia­

i ~;l ) . 

Pan American-Grace 
Airways, Inc . 

U ni te d Air Lines 
Transport Corp. 

Inter I sland Airways, 
I nc. 

P an American Air­
ways, Inc. (Pacific 
Alaska Airways, 
Ins.J-

" Airway miles tota l corrected for duplicat ions when a irways are used for t wo or more services. 
• Chilean local passengers not carried. 



FLYING FACTS A D F IG I, E 

Monthly Air Transport Operations 

Air Lines of tbe United Sta te s' 

(Corrected tables compiled by C. A.A .) 

M ail 
I935 .M·iles P assenger Pound-Miles E x press 

Flown P as sengers M iles Domes tic' Pounds 
J anuary . . . . . . .. 3 ,9 26,4S3 3S, 2S9 !7 ,403,-!1 6 s oS,8o4. 263 294 ,S 74 
Februa ry . . . . . 4 ,0 50 ,400 46,4S9 20 ,3 .• 3, 55 I 5 2S,J9 7 ,S69 293,622 
March . .. . . . .. . 4,S58,63 t 67 ,S22 29,223, 756 643 ,04J,623 39 7.927 
April. . . . . _ .. . . 4.897.995 72,259 30 ,733.46S 632, so6,692 3 2,969 
May . . . . . . . . . . 5.446,3S7 74, 853 30 ,SJ6,665 669, 74S , 7 19 4oS, 75 6 
June . . . . .. . .. .. 5 ,700,346 S3, 636 35, 122, 539 67i, 23 I ,6oS 466,91.! 
July . . .. .. .. .. . 6,325,267 96,3S7 38,oo J ,274 72S, 599, 7 I 5 4 75,506 
August. .. . . . ... 6,527,469 I00,8 I3 39, 7S5, ISJ 76 I ,384 ,770 542 ,995 
September . . .... 6,0 I3 ,88o 86, 701 35,692,0 47 73 2,8 74.7 5 1 57 2,782 
October. .. ... . . 5.9 79, I 93 8o,7r 6 3 2, 7oS, 299 So 7 .459,824 623 , 79 7 
November .. . .. . 4.945.4I 5 60 ,486 2-! ,869,4.33 7 I7 ,26.t .459 524,949 
D ecember ... . .. 5, I96,2J2 65,665 28 ,65 1 ' 2S9 S5S,o99.895 5So,o46 

Tota l . . .. . . 63 ,86 7, 69S 874, 11 6 362,3 70 ,920 S,265 ,4 16, 188 s,s6s, 13 7 
I9]6 

January .. __ 4.970,6 16 SS ,OJO 22 ,767 ,4-40 76 I ,833,426 44S, I9·t 
February. . .... . 4 ,696,906 54, 242 22, 89 1,0 20 745 ,844.995 453,064 
March .. . . . . ... 5,65 2,850 84,455 37 , 153 ,0 72 90 2,748,876 67 5 .49 I 
April . ... _ .. .. .. 5 ,655 ,I S2 83 ,403 34 ,9 2 7,305 S85, 274 . 14 1 584,36 7 
M ay . .. .. . . . ... 6, 274.3 74 106,4 74 -u, 866, 299 9 20 ,628 ,9 7 I 6o4,;65 
June .... .... . . . 6, 417,033 I 07 ' 23S 44,0••3,656 949, 8 27,992 S q ,85o 
July .. .... .. ... 6 ,884 ,7I5 122,524 48,694,192 I ,0 55,01 4 ,828 727.53 7 
August . .. ...... 6,902 ,994 I 18,693 48,255 .725 r ,os r , r rs , r46 679 ,5 2 I 
September. . .. .. 6 ,587,349 I 12,86 7 48.367,743 998,893 ,8 13 790 ,22 9 
October. ..... . . 6,769,2 63 II 4,061 49.48 1,0!0 1 ,o 6o ,488 ,440 926, 258 
November. . . ... 6,5II, 845 107,9 IO 48,558 ,220 984, 287.593 8 77, 283 
D ecember ... ... 6, 288,643 98,I 46 45 ,27 8,189 I ,I66,9 14.401 83 2,92 5 

Tota l . . .. .. 73,6I I , 770 r , r 66,043 494, 2S3,87I I I ,48 2,872 ,622 8,4q ,I 84 
I937 

January. . . . ... . 5, Io1 ,539 62,0 25 27,42 I ,934 9 07 ,00 2 ,7 1 2 68 7, I 23 
February . . . .. .. 5.453.733 76 ,563 3 2,760,I2 I 1,003,256,476 6 27, 11 3 
M arch .. _ . .... . 6,309 ,85I 95 .539 42, I 4J,4 I 6 I, 174 ,070,03 7 726,7 2I 
April. . . .... . . . . 6 ,3 23 ,67 2 9 2,148 39.492 ,79 1 I ,09 7,607, 786 704,577 
M ay .... . . . .. . . 6, 760, I05 I I1, 7I4 48,014-,2 50 1, I 04,1 36,92 5 73 5,898 
June . .. . . . . . -.- 6,744 ,848 I 24,602 53,148, 6So 1, 129 ,742,71 7 8ri ,51 3 
July . .. . . . . . . . . 7, r68, 502 I3 5,673 56, 728,9 I3 1, 124,011 , 7 79 735 ,939 
August. . . . . . . . 7, 2o6,8I6 13 7,888 58,o 56.462 r,1 5 1,85o, 63 7 73 8 ,6 76 
September . . . - 7,177,828 144. 59 I 60,092,903 I ,q6,86o,I 44 892 ,849 
October. . . . . . . . 7,066,874 128, 16 1 55,5 69,159 I ,20 2,65o ,o6r 86 r ,I07 
November . . . . 6,302 ,133 95.405 40 , 799. 149 I, I 2 I,52I ,232 703 ,55 6 
December ... 5.787,464 85 ,426 38,420, 8I I I,233 ,749,6 I I 758 ,977 

Total. .... 77.403,3 65 I,289 ,735 55 2,648 ,589 I3 ,396, 460, II7 8,9S4,049 
I 9]8 

January .. . .... . 5,969 ,297 87,095 39,IS4,o8o I,I07,694,27 9 s 88,o45 
February. .. . . . . 5.530,601 95, 239 42,0 94,076 I ,057 ,45 I,924 594,I94 
March ... . ... . . 6,575 ,70.3 1 I 4 ,590 5 I, I5 I ,3 71 I,27 8, 56 2,II6 730,622 
April. ...... .. . _ 6,583,095 120,098 50,858, 243 I,155 ,775,372 681,948 
May . . . . . . . . . . . 7,208,948 I32 ,747 54.708,573 I, 302,5 24, 805 67I ,007 
June ... . . ... . . . 7,I41 ,5I 9 IJI,234 53 ,689 ,575 I ' 254,696,591 740,696 
July .. .... ... . . 7,28o,5I 8 I44.748 57,616, 806 I , 199.405 , I68 7I 8 ,620 
August .. . .... . . 7,3I4,693 160,377 63 ,I9 2,402 1,2 72,873 ,777 805,9 22 
September ... . .. 7,022,225 I5I,960 60,273.327 1,235,0I7,708 I,046,441 
October . . _. .... 7,203 ,867 I56,92 1 6 2,592.446 I, 299 ,263, 4I4 I,040,74I 
N ovember .... .. 6, 653. 776 I26,284 5I ,588,004 I, 25I,886,34I S67,677 
December ...... 6,573 ,885 I I4,81 8 48,63 7,2 8 1 I ,430,568,I7 6 966,68 7 

T otal. ... .. 81,058,127 I,536, I I I 635,556,184 14,845,719 ,67I 9.452,600 

' Includes Inter-Island Airways. 
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. S. AIR MAIL ERVICE 
From report of the Po:;tmaster General for fi cal year 193 

Mileage and co t f sen ;ce on Government-opera ed and contract air-mail routes and 
amount of annual appropi iation, for the fi.."Cl l years 19r to <9'8, inclusive 

Fiscal, year 

ovemment operation: 
1918 . . . . .. .. . .......... . 
I91Q ......... ..... . .. . 
1920 ........ ......... . 
19 21 ..... .... . . 
1923 .. .. ..... ......... . 
1923 .. .. . .. .... . ........ , 
I Q2~ .. .. .. ..• ...... . ..•. 
T925 .. ...... . .. . ...... . 

~~:~::::::::::::::::::: ., 
1928 . . . .... . . ... . ... · · 

Contract air-mail sen;ce: 
19:26 . . . . . . ... . . . . ..... . 
IQ - j .. .. ....... ...... .. 
IQ28 ... . ... . .. ........ . 
1929 .... . . . ...... . 
IQJ O . . ... . .... . ........ . 
1931. . .. ....... . ..... . 
1932 ..... .. .. . . . .. . . . 
1933-- .. ...... . ..... . . 
1934· .... •.. . ........ 

~!if : . : : : : : : : : : : : ~ : : ~ . ~ \ 
ubject to final adjlb"'tment. 

Miks jltr.c~ 

r6.oaQ 
:t6o.o66 

Cosl of uroice 

IJ,6a.1.oo 

Eirerage 
cost per 

mile 

. so 
-1·4 l 
2.J02 
r.;o; 

.Q22 

1.193 
-9 4 

I .J H 

.4 p propria tio11 

100,000 

100,000 

,50,000 

I,J 7S,OOO 
1 ,4 25 ,000 
I,QOO,OOO 

I 5 00,000 

2, 750,000 
2: s,ooo 
2,6so,ooo 
2,150:000 

soo,ooo 
2,ooo,ooo 
4, 500,0 00 

I2 1 -.JJ010 00 

rs Jooo,ooo 
I 10001000 

2o,ooo,ooo 
19,46o,ooo 
Is,ooo,ooo 

2 !2,003 1 29 1 

12,I72,500 
IJ,o28,ooo 
1 4,500,0 0 0 

~ SJ.-9I of this amount W3.5 a :;pecial apc;map;::miJiln fur the purpose of salary restorat ion. 

tatistical report showing the total mile:r, e oi 
a nd actualJ flown, and cos of air-mail 

Fiscal year 

1926 .. 
1927 . . .. . . . .. . . . .. .. .. . . . 
19 28 .. 
1929 ... . .. . .. . . . . .. .. .. . . 
1930 .. . .. ... . . .. . .. . . 
1931. 
1932 . . 
1933 - . 
1934 · . 
193 5-. 
1936 .. 
1937-. 
1938. · 

T otal. 

M;ks of 
f'Utde 

3, -97 
5,5 '"'" 1 

I .,93 2 
14-,4o6 
14,907 
23-48 
_6, 745 
27,679 

l 28, 20 

28, 4 
29,198 
29,622 
33,6ss 

' Advert ised mileage of new system . 
2 Subject to fin al adj ustment. 

utes, the miles of service scheduled 
·ce durin the fiscal years 1926-3 8 

Jfiks of scroi-ce 
Cost of service 

d:edttkd .4. c11wlly flown 

411, TO 396.345 s 89,7 53· 7 I 
3 ,0Q2,0 I6 2, OS,i · I 1,363,227 .82 
5.999,948 5,585,224 4,042,777 -1 6 

II 032, .5 10,212: 511 II,I6Q,OI5 . I3 
16,22 ,4-.)3 I4 93 9.468 r4,6 r8, 23 r.so 
2- ,90 t69 2r,38I,852 r6,943,6os.s6 
34,509,4 3 32,202, 1 7 0 I 9,938, 122 .6I 
38, 114,425 35,909,8II I Q,400,264.8 I 
31 ,223,64! 29,III ,474 2 12,129,959 ·64 
33, 7i0~09I 3 I , I47,87s 8,814,295 .61 
4-0:8o2 , 14I 38,700,643 12, 104,797 -31 
42,051 ,957 39,9S8, 77 1 2 12,938, s 76.77 
48,735, !20 46,rr2 ,904 2 14, 182,243 ·93 

328,8 78,02 2 308,464,829 $147,734,87 1.56 



sao AIR R.·\ FT Yl~.-\ R r OOK 

U. S. AIR MAIL SERVICE 

From repo rt o f th e Postmas te r Gene ra l fo r fi sca l yea r 1. 938 

Stati sti cal repor t showing the total passengers a rri ed on a ir-ma il routes, by months, as repo rted 
by contracto rs fo r the fisca l years 193 2-38 

19]5 I Q,i6 I Q] 7 I p]8 

July ... .. ,3 8,770 7 5.949 lOJ ,Oi S I 19,2 57 
August ... 4-3· 797 80,J2.) 91J ,J 42 123,7 54 
September. .38,207 70,6 15 97 .34 7 1 25, 5 2 0 

October. 4 7,053 66, 725 98,6 18 112.99 1 
November. . . . . . . . . . 40 ,73 1 48,8 12 96,86o 8J ,51 I 
December . J2 ,88J .)0,94 7 8J, J 2 1 71 ,969 
January .. 28 ,33 2 42 .4 I 5 47,6·!5 7.3.642 
February . . . 3.3-48.3 J9,998 ,;8,04 7 78, 153 
:March ..... .. . . . . . . . . . . . . so, Ss t () ' • .3 72 76. 44 8 98.9 t 6 
April . .. •••• ••••• • •• 0 • • • • • • 57,19 1 68 ,259 77, 226 107,854 
May ..... 59,84 7 90 ,508 \17 ,933 120,738 
June ..... 66, 555 90 ,404 109,478 ti 8,J9 l 

Tota l. ... . .. . . . 537.700 793.3 28 I ,046,240 1,234, 696 

U. S. AIR MAIL SERVICE 
From report of the Postmaster General for fi sca l y ea r 1938 

Statistical report showing the a ir mail pound-m iles performed , by months, for the fisca l years 
1935-1938 

I 9]5 Ip]6 I937 I p]8 

July . ....... . .. .. .. . . 454,192,862 728,599,715 1,055,0I4,828 r,I24,0II,779 
August ....... . ... . . . . 5II,005,729 761,384,770 r,o5r,rr5,r46 r , ISI ,8so,6J7 
September ............ 487' 706,543 732,874.751 998,893,813 I, I46,8 72 ,384 
October. .. ...... .. . .. 580,238,792 807 .459,824 I ,060,488, 440 I,2o2,65o,o6r 
November ... .. . . ..... 5r6,2o4,87o 717,264,459 984,287,593 I,I2I,52I,2J2 
December ... ..... .... 581,405,062 858,099,895 r,r66,914,401 I,2JJ,749,61I 
January ..... . ..... .. . 508,804,263 761,833,426 907,002,712 I,107,694,279 
February .. . . . . . ... . .. 5 28,397,869 745,844.995 1,003,256,476 I,057,451,924 
March .. ... .......... 64J,04J,62J 902,748,876 I,I74,070,037 I,2 78, 562,II6 
April. .. ........ ... .. 632,506,692 885,274,141 I ,097, 607, 786 1,155,775.372 
May ...... . . . ... . .... 669,748.719 920,628,971 1,104,136,925 I,J02 ,524,80 S 
June ................. 677,231,608 949,827.992 1,129,742,717 1,254,696,591 

Total. ......... 6, 790,486,63 2 9,771,841,815 12,732,530,874 l4,I37,J60,79I 



U. S. AIR MAIL SERVICE 
From r epurt of the Postmaster c.; cncro l fur fi sca l year 1938. 

Start:istiir<ill report showing by routes th e miles of service schedulccl and actually flown, pound-miles performed, and the amou nt paid air mail contractors 
for service by airplanes for t lt c fiscal year end ed J une 30, 1938 

--.--------------r--·----- ---- -, ·------- ---...,r---- -----
~. 
~· 

t:< 

"' D iJ' 

:V ':! 

Present contractor 

IWiii tecl Ai r LineR Transport ( 'orp . 
" 

Tolal . . 

1 '.U'>a nscon l in cntu l & We~tern Ai r, 
1 ~ nc . ... . 

... 
" 

j 'f otul . . . . 

~orth wcst Airlines, f 11c · 

" 
Total . . 

1\\meri,~an Ai rli nes, Jn c . ..... . 

Total. 

Trrw-iu i 
Scheduled 

I - - - · •---

Newark ()u lda nrl . 
Sea ll' lc San ·1 l icgo , . 
Salt Lnke Cit y Senttl r . 

' h cyC II Il C f l l' II VCr .•. 

Ncwnrl: l.oA Anw !PI 
!Jay ton C'ldl'nfl" 
Wlll ~ i l!W·Sf! u h ull< IM<" 

Fnrgo SNctl lu ..... 
'hi! ago Wl nn lp 

Fort Worlh-.Los Angeles ... 
Ncwa.rk-Chi <.:ago. . . . . . .. 
Boston-Newark .. .. . . ... . 
J:loston-Clcvelnnd ........ . 
Cleveland-Nashville ... . . . 
Albany-Fort WorU1 . 
Washington-Chicago. 
Chi cago-Fort Worth . 

6,3(J1),1l JO 
1 ,!I (J j,CJOR 

r ,JD,!, l74 
IIJ<J,71 I 

1/,fl j (l ,fJ I ,~ 

~ .7 JII,K 
r •I J , f• .i .~ 

,jtJI , 'l ~ IJ 

IJ,l iJ ~,J.! Io 

~. 7 ",ll!l 
I,10.l,ISO 

, u ~.?R.l 

<J,059 .. ! .!1J 

·- ~I=== 
2,845. 7114 
l ,OT 7,0IJ4 

456,7£4. 
477,682 
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U. S. AIR MAIL SERVICE (Cot~t.) 
U1 
0 5 Eastern Air Lines, Inc . . . . . .. . . . Newark-New Orleans ..... I,774,897 1,68 7,990 9S.I O 409,36 I, I95 2.89 s 436,os 8.s6 :; .oS hl 6 " Newark-Miami . ...... . ... 2,107,825 2,06.) ,464 97·99 795.47 [ ,83 [ 5.63 564,736.!2 3.98 

. . . . . . . . ........ . .... 
10 " Chicago-Jacksonvi lle ... . .. I,369,134 1,332, 563 97 ·33 278,692 ,976 !.97 3s8. s66. 26 2.SJ 

. . .. .... . . .. . ... . . .. • • 0 • •• • 

20 " New Orleans-Houston . ... . 267,868 262,858 98.1 3 25,32 5,0 87 .I S 8o,878.so ·57 
. . . . . . ... ... . .. .. ... . 
Total. .......... . . . . .... . . . . . . . . . . . . . . . . . . . . . . . . 5,5I9,7 24 5.348,87 5 96.90 r ,so8,85r,o89 10.67 I •'140, 239-44 10. I6 

9 !Braniff Airways, Inc . . .. . . Chicago-Dallas .......... I,o6S,o65 999,050 93 ·54 257.977,472 r.82 298,416.or 2 .10 15 .... ,, .. ......... ... .... Amari llo-Brownsville .. . .. !,244,1 20 r , r86,38 1 95.:; 6 I 2S,69 I ,S95 .89 324,773.28 2 . 2Q 'Tj 
r--' Total. .. ....... .. .. . .... . . . . . . . . . . . . . . . . . . . . . . . 2,312, 185 2,185 ,,131 94·5 2 383,669,067 2. 7 I 623, I89.29 4·39 ~ --- ~ I3 I Western Ai r Express Corporation. Salt Lake City-San Diego . I,43I ,627 I ,384,484 96.71 396,o84,403 2.8o 407,088.74 2.87 z ~ 19 ... . " ......................... Great Falls-Salt Lake City . 778,721 726,587 93·3I 43,250,763 ·3I 237,I6.) .1tl I. 67 C) 

Total .. ...... .... . .... .. . · · ··· ·· .. . . . . ......... .. 2,210,348 2, I I 1 ,07 I 95·5I 439,335, r66 3. 1 I 644 ,253.88 4·54 
P-rj 

>-''I Peoo;y!~,,;,.c,,I,J A;,~;"" (! 
Corporation .... . ....... ... .. Norfolk-Detroit .. ... . . . .. 991,095 914.453 92.2 7 IS S, 707,998 I. I 2 304 ,722 .65 2.1 5 

...., 
32 .... ,, ... . .... .. .. .. . . ... .. ... Detroit-i\>lilwaukee ....... 392,1,14 358,302 9!.37 I 1,434,655 .o8 I 13,5 51.7.) .So U1 34 ... . " ....... . .... . .. ... . . .... Washing ton-Buffa lo .. . .... I37,28o ro6,62r 77-67 2,053, 7 35 .0 2 .oS 0 )> 

Total ............. . .. .. . 1,520,51 9 1,379,376 90.7 2 17 2, 196,388 I. 22 4 18,27·1-46 2.95 z . ······. ····· · ·· ·· .. . . . .. 
t1 28 I Wyoming Air Service, Inc . . . . .. . Great Falls-Cheyenne . . ... 447.404 4I5,II4 92.78 10,3 79,282 .o8 r r8,0 72 .4S .8J 'Tj 35 .... " . . ............ ... ... . . . . Huron-Cheyenne .. ... . . .. 82,864 78,332 94·53 J,2S8,z rg .0 2 15,578. 18 .I r 
~ 

Total. . .. .. ..... . . . .. .. . 530,268 493 >'146 93 .06 I3,637,SOI r 33,6so.66 
C) . . ·· ···· .... · ··· ·· · ... . .. .10 ·94 c 

8 Chicago & Southern Air L ines, Inc. Chicago-New Orleans ... .. I,297.4I3 1,236,3 56 95.29 IJS,JJ6,sss ·96 307.499·58 z .So ~ 
24 Delta Air Corporation .. . . .... .. Charleston-Fort Worth .. . . I,3 23 ,36S r, 274,97S 96·34 I 14 ,139,748 .8 1 368, I 3 7 ·9·1 2.6o tTl 
26 Hanford Ai rlines, Inc . .. . .... ... Minneapol is-Tulsa .. ...... r,oo9,672 947.4 73 93 .84 57.468,25.) ·40 30 2,338. I6 2. 13 U1 
27 Boston-Maine Airways, Inc ...... Boston-Caribou-!vlontreal. . 652,197 565,840 86.76 I 2 , 602 1355 .09 I 76,403.7 6 1. 24 29 Continental Air Lines, Inc ... .. .. Denver-El Paso . .. .. . .... 575,565 538,3 28 93·53 r9,oo6,6o 7 . IJ I55,65t.I5 r. ro 31 National Airlines, Inc .... . .... . . Daytona-Beach-Miami . .. . 351,696 340.45 1 99·36 20,5.)0 ,633 . IS 91,430·47 .6s 33 Inter-Island Airways, Ltd .... . . . I-Ionolulu-Hilo-Port Allen .. 177 ,2 22 !76, 284 99·47 ,1,352,287 .OJ 44.07 1.00 .J I 

Total. ..... .. ...... . . . ·· ·· ·· · ····· · ..... . . .... . 5,387,1 33 5,o88, 71 9 94·46 363,456,528 2.5 7 l .535.53 2.06 I0.83 
Grand total ...... . . .. . ... . . .... . .. .... .. .. . ... 48, 735, !20 46,IT2,904 94 .62 It!, IJ 7,360,79I 100.00 I I.1, I 82,243·93 100.00 

r Subject to final adjustment. 
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U. S. FORBIG AIR MAlL 

From an 

R(mfe 

x . • "ew York to .hlontrenl (x wa ) I 
~Iiami to Cristob ('\oin · 

ton direc ') . ... . . . . . ... . 
Miami to B · 
Mi mi to Hnbnna .. . .. ...... . 
Ha.b:ma to Beli~e" . ... . ...... . 
Barranquilln to Cristo :ll .... . . 

an alva.d. to Ct:i.5to .... . 
Port of pain toP -
Ba:rr:mquilla. Port of . 

6. Miami to J .nn ........ . 
an Juan to Po>t of -p::rin •.... 

7. 1liam:i to I assau ( I wuy . . . . 
8. B rownsville toM ·co CI -... . 

Iexico City to- ~ 
Cri · obal to Bue:n.os Aires ..••. 

10. Parn:maribo to Buenos Aires .•. 
u . Bangor to Halifax ( SU!; ) 

I+ an F rancisco to H.on;;k:m;;; . . . . 
r 5. J un ea.u to \Vbitehors:e• ....... . 
x6. Fairbanks to \\<"hiteho •.. .. 
r; . • ·ew York/B:.tltimore o H 

ton• .. . . . . . ... ........... . 
alaries, postal agen , B:u:r...:::~-
quillas . . . . .. ...... .. . . ... . 

Total . ....... ...... . 
1-------~--------1 

1 ervice commenced Dec..;., rQ.) ;. 
er vice discontinued Xo>. 3 , P.:Gi· 

3 er · ce commenced ::Ua.y ,;, IQ3 -

4 Rate of pay is o.ao .r pe: po d. 
• Agency discontinued July 31, r _ • -;-. 

503 

92.6Q 

100.00 

100.00 

!00.00 

g r. 76 
!00.00 

99-69 
roo.oo 
99·98 
99·79 

100.00 

100 .00 

9 7-74 
93· rg 
99·58 
99-71 

90.84 
100.00 

100.00 

.0.2 roo.oo 

4 3 -3 3 

97.63 

\ 
.. \ 

I 
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PROGRESS OF CIVIL AERONAUTICS IN THE UNITED STATES 
Compiled by U. S. Civil Aeronautics Authori ty 

AU sta t isti cs as of Dec. 3 1 each yea r 
Revised to include T erritorial Operations 

Fi rms engaged in the industry"­
Scheduled air-line operations 

Airplanes : 
In service and reserve: 

Domest ic1 .. . . ... . . . 
Foreign' and terr ito ria l 

T ota l . . . .. . . . 
Value of"- . . . ... . . . . ... . . . 

Airways (domes ti c and fo reign' and territorial) 
Servi ces in operat ion. 
Express mi leage . . . . 
Mail mileage. . . . 
Passenger mileage .. . 

Total mi leage: 
Domestic' . . . ..... . . .. . . . .. . 
Foreign extensions' . .. . .. .... .. . . . . . . . . 

Total .. . . . . . 
Accidents (domest ic and foreign' and terr i-

torial) 
Number of accidents. . . . . . .... . . . 
Mi les flown per a cc ident ... . . . . .. .. . 
Number of fatal accidents ..... . .. . . . . . .. . 
:rvli les flown per fata l accident .... . 
N umber of pilot fatalities .. .... .. . 
lVIiles flow n per pilot fata li ty . ... . 
Number of co-p ilot fata li ties .. 
Number of crew fata li t ies (other than pi lot 

and co-pilot). . . .... . 
N umber of passenger fata lities . . . ...... . . . 
Passenger mi les flown per passenger fata lity. 

Total fatalit iesJ . . ... .. . 

Express and freight carri ed (pounds) : 
Domestic' . . . . ....... . . .. . . 
Foreign 1 and Terri to r ial. .. . . 

Total. ... . ... . ... ...... . 
Express, ton-miles (domestic') . . ... . ... . .. . 
Fuel (consumed) (domestic and foreign ' and 

terr itor ial) 
Gasoline. . . . . . . . . . . . . . . . . . .. gallons . . 
Oil..... .. . . .. .. . ... . ........ . . .do . .. 

Mail: 
Carried by contractors : 

Domestic1 .. ... . .. ... .. . . ... . . pounds. 
Foreign I. . ... .. . . . . .. . . . . . . . . ... do ... 

1()]6 

t ,6oo 

272 
108 

380 
S I. 5 ,2oo,ooo 

I lO 

6 1,458 
SI ,740 
61,458 

28,874 
32,658 

61,532 

70 
I,OSI,S97 

10 
7,36 1,177 

9 
8, 179,086 

7 

5 
46 

10,745 ,302 

67 

6,958, 777 
I ,455,407 

8,414,184 
r ,86o,8o9 

37,057,069 
871,663 

I 7, 706, 159 
6!7,853 

Total. . . . . . . . . . . . . . . . . . . . . . . . . . r8,324,o r 2 

Ton-miles of mail (domestic' and territori al) 
Income to contractors: 

Domestic' and terri torial . 
Foreign ' . . .. . . 

Total. . .. 

See end of table fo r footnotes . 

$ 12,433,931 
7,2go,558 

1937 

I , iOO 

282 
104 

386 
S 19,soo,ooo 

toS 
63,656 
57,480 
63 ,656 

3 1,084 
3 2,57 2 

63,656 

so 
1 ,548,o67 

6 
12,9oo,s6t 

5 
I 5,480,67 3 

6 

4 
51 

I0,836, 246 

66 

7,127,369 
I ,8s6,68o 

8,984,049 
2, !56,0 70 

41,424,384 
844,570 

20,112 ,829 
714,180 

2o,8r 2,829 est . 

SI3,100,I47 
8, 194,o68 

l ,jOO 

253 
92 

345 

139 
70 ,652 
6J, 292 
71 ,199 

35.492 
3 5.707 

71 ,199 

44 
1, 842 ,230 

8 
ro, 132 , 266 

6 
13, 509,688 

7 

r6 
32 

19,86 r, 131 

6r 

7,335,967 
2, r r6 ,633 

9.452,600 
2, I 73 ,706 

45,310,192 
829,870 

Not avai lable 
785,0 25 

7,422,860 

$I5 ,041,198 
8,6oo,769 



Sch eduled air- lin e operati o ns­
Continued 

:\l ites of mail airwa. (domestic and forei • 
and territorial. . . .. .. . ... .. . . . ... . .. . 

]\ [i l f.lown: 
Daily a :era~e (dome t ic and fo ei n' and 

tern tona l. ... . ... .. . . .. ... . . ... . 
Mail (domestic and fore ign' and territoria ) 
Dom tic rout -. . . . . . . . . . . . . . . . . ... 
Foreign r utes and territorial . . . 

Total. ..... . . . . 

Operators, number of: 
Domes ·c• .. . ...... .... . 
Foreign' and territorial . .. .... . . . 

T otal . .. . .... . ... . 

Pa enger-miles flown ( t passen er 
mile): 

Domestic• . . ... ... . .... . 
Foreign and ritorial . .. . .. . 

T otal .. .. .... .. .. 

Passengers carried : 
Dome tic1 • . • . . .. .. 

Forei n' and Territorial 

Total .. .... .. .. . . 

Passenger-seat-miles flown (domes · • 
Passenger-seat-mil , percentnge 3ed ~ 

ti c1) .... .......... ........ • . 

Passen_.,er fare, average per mil~ dom~c: 
Personnel employed (domestic and 

territorial) 
Mechanics and ground crew. . . . . . . . . . . 
P iLots . .. .. . . . . .... .. .. .. . ... . .. I 

opilots . . . . . . . . . .. ... . ..... ...... . 
Hostesses and stewa rds ... ... . ........ .. . 
Other hangar and field personnel . . .. . ... . . 
Operation and office per onnel . .. . .. .. . .. . 

Total. . . .. . 

Trips, percentage completed of those started 
(domestic') . . . . ... . . .. . .... .. . ... . . . 

Trips, percentage started of those scheduled 
(domestic•). . . .. . .. .... . . .. .. .. . . 

Trips, percentage completed of those scheduled 
(domestic•) . . .. ......... . 

T rips, passenger, average length (domestic' ) . . 
Miscellaneous flying oper ations 

(all domestic )l 
Airplanes in operation (certificated and uncer-

tificated) . . ...... . ... . 

Accidents: 
N umber of accidents .. . .. . .... . 
Miles flown per accident. . . . 
N umber of fatal accidents . . ....... .. .. . . . 

See end of table for footnotes. 

I !) 

I 

s 

9 -19,42 1,755 

s ·55 ss. 74 
.o-6 0 .05 7 

-· , . ,2 0 3,4 15 
tlQ4 ;· - 820 
- ; 002 6os 

4-20 -15 I 

2.356 2,63 5 
.j 179 5,383 

t3 ,J09 

g.;.6o 9 "-41 95·36 

91.13 9!.3 7 

9 -S I 90.48 
4.)2 4 15 

, 49 !0,446 ro, 718 
------

1,698 I,9I.7 
. 54.959 53 )728 

159 185 

) 
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Miscellaneous flying operations 
(all domestic)' ontinucd 

lVI il es flown per fatal accident. 
P ilot fataliti es .. ...... . 
Copilot or student fata li t ies. 
Passenger fata li t ies ... . .. . 
Aircraft crew fata li t ies (other than pilot , co -

pilot or student). 
Total fatali tiesJ. . . . . . ...... . . 
M il es flown per p ilot fata li ty. 
]\•f il es fl own per passenger fata li ty . 

Fuel (consumed): 
Gasoli ne. 
Oil. . ..... . . . 

Mi les flown . . 
Passengers : 

. .... . ga llons . 
do 

Carried for hire ... . . .. . . . . . . . . .. . . . . . 
Carried 'for pleasure .. .. . .. . . . . .. ... . . . 

Total .. . . 

Airports and Department of Com­
merce Intermediate landing fields 

Ai rports : 
Commercial and private . 
M unicipal. ............. .... . 
Intermediate-D epartment of Commerce-

lighted. . . . . . . . . . . . . ......... . 
Intermed iate-Department of Commerce-

unlighted ........... . 
Auxi lia ry-marked .. . 
Army, Navy, Marine Corps, National 

Guard, reserve and miscellaneous a ir-
ports .... ... . 

Tota l airports in operation. 
Lighted , total. .. . 
Of entry, regular ... . 
Of entry , temporary . . .................. . 

Federal Airways System' and Aids 
to Air Navigation 

Commun ication: 
Radio broadcast stations . ... .. . . ... . . . .. . 
Rad io range beacon stations . .. . ..... . 
Radio marker beacons .. . .. . .... .... . 
Weather reporting airway and a irport sta-

tions-\Veather Bureau and Depart­
ment of Commerce operated, long line 
teletypewriter equipped ............. . 

Miles of teletypewriter service .... .. .. . . . . . 
Weather Bureau-first order stations (does 

not include airport stations) ..... ... . . 
Airway lighting: 

Beacons : 
Revolving . . . .. ... . .................. . 
Flashing ..... . ... . ..... . ..... .. .. . ... . 

Beacons- privately owned and certified . .. . 
Intermediate landing fields, lighted by De-

partment of Commerce .. .... . ... .... . 
Mileage lighted by Department of Com-

merce ............................ . . 
Miles under construction by Department of 

Commerce . . ..... . ..... . ... . ....... . 

See end of table for footnotes. 

586 ,92 ' 
! J O 

15 
!1 9 

6 
272 

717 ,849 
; 8.! '205 

!0,451,496 
,3 16.502 

9J,J 20,J 75 

1,215,405 
250,653 

r ,466,o58 

! 2 

622 

r6r 

2,342 
705 

12 
43 

213 
13, I 20 

r,677 
241 
410 

0 

1937 

ss6, 737 
1 5 2 

16 
I I 2 

283 
667 ,608 

I ,009, ;68 

10,6 18,240 
3 1o,85r 

102,996,355 

l ,295,904 
284,508 

I , S 8 0,4 1 2 

5 
6o2 

2,299 
720 

21 
34 

72 
r67 
55 

27I 
2o,s88 

22,319 

945 

528 
79 1 

r6o 

2,374 
7 19 
3 7 
2J 

1,753 
2I4 
530 

27I 

2J,72J 
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zo:6 
Licenses and approvals 

pproved type certifica es (issued by the De-
partment of Commerce) : 

. jrplanes . .. . . .. . . . . . ..... .. .... .. . _. . . . 62o 
. ngines . . .. . ... . . . ..... - . ... . . - . . - . . .. . 

Gliders. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 
Parachutes. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53 
Propellers. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . · 67 
\\'heels .. . .. . . .. ........ . .. .. .. . .. ...... , 35 
l'ontoons ... . . . .... .................. . . 17 

kis.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13 
Flares and ignals. . . . . . . . . . . . . . . . . . . . . . 4 

cates): 
Approvals (without approved type certiii- I 

. irplanes. . . . . . . . . . . . . . . . . . . . . . . . . . . . :;::Q 
Engines .. .......... .... . . .. .. .. . . II 
Engines-foreign (temporarily ap l'ed) IS 
Gliders.. . .. ... .. . . . . . . . . . 
Pontoons .. . . . . ............ .. . .... . 
Propellers ................... ... .... . 
Rep:J..ir stations. .. . . ...... . ....... . 

chools. . . . . . . . . . . . . . . . . . . . . . . . . . . •.. 
· is .... .... ... .. .. . . ........ .. .... . 

Flares . .. . . . ...... . .. . ·· ···············-
Wb eel ................. . 

uncer ' iicated ircro.ft (active : 
Airplanes .. ... . .. . .. .. . . 
Gliders ............... ·. · · 

ertificated (active): 
Air planes . .. .. ...... ··.· 
Gliders ................ . 
Instructors. flying .. .... . 
Ins uctors, ground . . . . .. 
.!:l•lechan.ics. . . . . . . . . . . . . · · · 
Pilots, airplane .... . ... ·.. . . . 
Pilo · having scheduled rt:an,;-part~ . 
Pilots, glider . . .. . .. ....... · · · 
lliggers. parachu e. . ... . 

tudent pilot certificates tssued : 
Airplane . . . . .. . . .. . ............. · 
Glider .. ... . ..... .. .... .... ......... .. 

P er onnel employed: 
By :J..ircraft manufacturers ...... ... . ... . . 
By engine, propeller, a.nd accessory =u-

Pro!':~~~ - ~~d ~~~~-r~~· ~f· ~i~~;.r~ · -~ 
Exports : 

Airplanes . .. . ........ . . ... . ... . ........ . 
Airplanes, value . .... .... ... .. . . .. . . . 
Engines ... . .. . . .... . . 
Engines, value . . . . ... . .. ....... .. .... . 
Parts and accessories aircraft, val e .. . 
Parachutes and parts, value . . . . . .. ... . ... . 

P roduction : 
Airplanes . 
Airplanes and par ts, value . . . . . . . . .... .. . 
E ngines ... 
Engines and parts, value .. 

x;.t;: 

j, 

1037 

6s 
I 6 

4 
59 

6s 

'0) 19 
J 

5 

5-P 
1! 

IS 

7 
"2 

120 

IC)J 
20 

31 

0 

1,6 4 
S lO 

Q,1.5l 
41 
or 
s -

o.sq 
17,6 I 

1,004 
r6r 
36~ 

21.770 

125 

6zr 

6Sr 
196 

4 
59 

666 

33 

547 
II 

15 

3 2 
!20 

2!2 

24 
3 1 

0 
0 

I,IS9 
I ;6 

10,000 

45 

92 
9, 84 

2 ,983 
I,I59 

172 
397 

875 
S37,977,324 

1,307 
S;, 99,144 

Sn ,930 ,343 
S4oo,939 

'Domestic sched LLled air Lines operate 1vith in the cont inental limits of the United States. 
2 Estimate. 
3 Does not include grow1d crew or third par ties. 
< In severa l cases the same company operates both domestic and foreign services. 
s Value of engine parts for t hese yea rs not available. 
a Aeronauti cal Chamber of Commerce of America product ion fig ures. 
'Does not include aircraft produced for the U. S. Mil itary Serv ic~s . 
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U. S. AERONAUTICAL E XPORTS 

Compiled by Au tomotive -Aeronautics T ra d e D ivision 
U. S . Bureau of Foreign and Domestic Commerce 

Tota l Value for Calendar Years 

1937 
Cozmtry of Desli11ati<:m I' alue 

Aden . .. . . .. .. ......... . . . . . . .. .... .. .... . . . .. . . . . . . . .... $ 
Albania .. . ..... . . . ... . . . . .. . . . . ... . . .... . . . . .. . ... .. . ... . 
Algeria .. ..... . . . . . . ... . . . . . .. . . . . .. ... . .. . . . . . . . . . . . ... . 
Argentina . . . . .... . .. . . . .. . . . . . . . . . . . ..... ... .. . . . . . . . . . . . 4,403,507 
Austra li a ............• . . ... . . . . ... .. . .... . ... .. .. 
Azores & Madei ra. . .. . . . . .. .. . .. . . ... . ... ... . . . . 

I ,389,806 
11,664 

Ba rbados ...... . ......... . .. . . .. .. ... . .... . . . .... . 
Belgium.............. . .. . . .. . .. ... . . . . . .. ... . . . . 
Belgian Congo . .. . ..... . .. ........ . . . ... . 

164,292 

Bermuda . . .... . . . . . . . . . ....... . . . . . ... .. . ... . . .. . . 17,7 83 
Bolivia ...... . .. .. ...... . .. . . .. . . ... .. . ... .. .. . . .. . .. .. . . 25,928 
Brazil ........ . ..... .. . . .... . 1,675 ,092 
Brit ish E ast Africa .. . ............ .... ... . . . .. . . . . 5,040 
Briti sh Guiana... .... ..... . .... . ... .. .. ...... . . . . 5,592 
British Honduras. . . . . . . . . . . . . . . .... . .. . . 1,237 
British India ..... . . . .. . . . ... . .. ... . .. . . . . . . .. .. . ... .. . . . . 168,896 

~~i;i~g ~~~~%i~·.: : :: : : : : ::::: : : : : :: : : :: :::: : : : :: :: .. ... .. . 190 
54 1 

Bulgaria . . ... . ..... . . 4,895 
B urm a(*) ........ . ..... .. . . . 
Canada . . . . ....... . . . . . . ... . . ....... . . . . . 
Canary Islands .. . ......... . .. ....... . . . .. . . . . . . .. . . . .. . . . 
Ceylon . . ......... . .. . . . . . . .. . . . . . . . . . .. . . .. . . . . . . . . . . . . . . 
Chile ..... . . . ..... . . .. .. . . . . . . . . . .. . . . 
China .... . ... . .. . . . . . . .. . .. . . . . 

I ,856,775 

I ,2 75 
.~4 ,565 

3,96 1,8 19 
Colombia ..... . .. . 
Costa Rica.. . . . . . . . . . . . . . . . . . . .. . . .. . . .. .. .. . . 
Cuba . ...... . .... . . . . . ... . . . ...... . .. .. . .. . . . . ... . .. . . . . . 
Czechoslovakia ..... . .. . . . .... . . . . ... . .. . . .. . . . 
Denmark .. . . ........ . . . . . . . . . . . .. . . .. . .. . 

383,792 
34,47,1 
67, 113 

180,89 1 
7,588 

Dominican Republic...... . .... . . . . . .. . .... .. ... . 
Ecuador . ......... . ... . .... . . ... . . . ......... • ..... . . . .... 

4 1,453 
53,099 

Egypt . .. . . .. . .. ... .. . . . .. . ... . . . . . . .. . . . .. . . . . . . . . . . . .. . 11, 100 
E stonia .... . . . . .. . .. . .... .. ... . . . . . .. . . . . . . . . . . 
Finland..... . . . . . ....... . .. . .... . . .. . . . . 47,349 
France . . . . . . . ... .. ...... . . .... . . . . . ......... . 200,894 
French Guiana... . .......... . .... . . . . . . .. .. . . . . . . . . 103, 138 
French Indoch ina .... . .. . . .. .. . . .. . . . . .. .. . . . .. . 
French Oceania . .. . ..... . . ... . . . 
French West I ndies ..... . . . . ..... . .. . . . . . . .. .. . . . . . . . . 1,129 
Germany ... .. . . . . .. ... . .. . . . . . .. . . . . . . . . .. .... . 
G ibraltar. . . . . . . . . . . . . . . . . . . . . ..... . .. . . 

I ,077,947 

Gold Coast ...... . .. . . . . . , .. ..... . . . . ... . .. . . . . .... . . . . 
G reece .......... . . . . . ... . . . .. .. ... .. . 
Guatemala ......... . . . .. . . . .. . . .. . . 

34,794 
82,678 

Haiti, Republic of .. .... . ...... . .. ... . .. .. . . . ..... .. ..... . . 989 
Honduras ............. . .. . . . . . . . . .. . . . .. . . . . .. . .. . . . . . . . . 193,638 
Hong Kong . .. . . .. .. .. .. . . . . . . . . . ...... . .. .... . . . . .. .. . 
Hungary........ . . .. . . .. .. . . . . . . . .... . . . . 

482,58 1 
37 

Iceland. . . . . . . . . . . . . . . • • . . . .... .. .. . . . ... . . 
Ira n ......... . . ....... . . ..... . . . . . ... . . ........ . .. . .... . 8,385 
Iraq ................. . . ..... .. . . .. . .. . ... . .. .... . . ... . . . . 2,476 
I reland ...... . .. .. . . . . . . ...... . ....... . . .. . . . ..... . .. . . . . 
Ita lian Africa ......... . ... . .. . . .. . . .. . . .. ... . . .. .. .. . .. . . . 

10,480 

Italy .. ... .. ... . . . . . . .. .. . . . . . . . ... . . .. . .. . . .. . . . . . . . . . . . 
J am aica .. . .. . ... . . . . . . . . . . . . .. .. .............. .. . . . ..... . 

470,131 
1,974 

J apan . ..... . . . .. . . .. . .. . . . . . . ..... ·. · • .. · · · · · · · • · · · · · · 2,483,946 
Kwantung ..... ,. . . . . . .. . ........... . . .. . 
Latvia . . .... . . . ...... . ..... . .. .. . . . . ... . .. . .. .. .. ... . 
Liberia .. . ..... ... . . .. .. . ... . . . ........ . . . . . .... .. ..... . . 

8, 190 
5 ,033 

Lithuania ... , . . . . . . . . . . . . . . .. . . . .... . . ......... . ... . ... . 
Madagascar ........ . .... . . .... .. . . .. . . .. .. . .. . . . . .. . . ... . 

tl~~l~b Go_zo_ &_ ~yprus .· .': : : : : : :: : : : : : : :::: :: :: :::: : : : : : : : : 
Mozambique. .. .... . . .. .. . .. ... .. .. . . .. . . . . . 
Netherlands . . . . . . . . . . . .. . . .. .. .. . ..... · · · · 

7 ,549 

1 ,92 1,406 

2 ,954,394 

(*)Included in British India Yea r 1937 

19] 8 
I' alut 

s 

6, 18 7 ,3 ·12 
I ,240 ,5 10 

102,526 
52 

I ,26-1 
46 1,958 

1,946,9-17 
526 

3 ,83·1 

83,656 
8, 180 

529 
173,295 

52 ,99 ,1 
3,51 1,093 

282 
64,33 1 

6 ,39 1,7 13 
685 ,185 
122 ,9 15 
33 ,94 1 

172 ,549 
63,269 

3,728 
10,827 
8,3 17 

456,5H 
82,357 

8 78,775 
56 1 
480 

154 
59 1, 127 

36,353 
53,866 

2,338 
175,789 

I ,213,442 

46 
9,27 1 
1,222 

5 10 

187,005 
10,820 

I I ,062,477 
546 
148 

16,602 

1,246,789 
14,482 

3 ,278,755 
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Co:wlry of Dosl inatio11 
K etherland.s Indies . ..... .. .. ............ . . ...... ....... . 
Ketherlnnd West Indies ... ... . .. .. .. ....... ... . . ... .. . . 
Newfoundland & Labrndor . . . . . . . . . . . . . . .. . ... . .... . .... . 
New Zeal d . . .. .. . . .. . . ........ . .. . .............. . ..... . 

~i~~if.m.":: : :: :: : ::: : :: ::: :: ::::::: . :: :::: :::::::: :: :::: 
Korwn · ...... .. ...... . . . . .. . ............. .. .... . ... ... . . . 
Other Asia ....... . . ... ... ... ... . . .. ..•........... . .. . .... 
Other British outh Africa. . . . . . . . . . • . ..............• . 
Other Bri ish W Airica .. . . .. . ..... . ... ....... . .... . 
Other British W est Indies... . . . . . . . . . . ..... . ....... ... . 
0 her French fricn. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

her Portuguese Africa . . . . . . . . ........ ... ...... . . 
0 her parush Africa . . . . . . . . . . . . . . . . . . . 
Palestine.... . . . . . . . . . . . . . ... 
Panama....... . . . . . . . . . . . . . 
Pa.n::una Ca a1 Zane (**). . . . . . . . . . • . 
Pnrngua .. .... . . . . ......... · · · · · · · 
Peru . . . . . ... ...... .... ...... . . . · 
Philippine Tslo.nds.. . . . . . . . . . . . . • . 
Poland & D nrig . . . . . . . . . . . . . . . . . . . . 
Portugal ...... ... ............... . •...... 
Rumania.. . ..... . ............ .. . ...... . 

alvndor . . . ... ... . . .. ....... ..... • . ...•..•...... 
nudi Arabia . .... . ... . .......... . 
iam . . . ..... .. . .. . . . . . ... ... . . 
pain . .. .. . ... . ...... ....... . 
urinam ... .. ....... . .... . ... · 
we e.n . ... ... ....... .. ..... ..... . 
wttz.erland . . . . . . . . . . . . . . . ... · • · 
yrta ... . . .. .. . ...... ............... ..................... . 

TriD;i<!ad & T obago ... . ... . .. .. ..•... 
T u.rusm ..... ... . .. .. . .. ..... . ..•.. 
TW"ke~- .•.. . .. . . . ::.. . . . . . . . . . . . . . . 
Uruon or Sou"h . nca . .................. . 
United Kingdom .. . ... . .. ...................•.. 
· ruguay .. ...... . .. .... .. .. ... ... ................•.. 

U .. S. R .... . . ............ ...... . ......... . . . 
·enezuela.. . .. .... . .. ... . .. ........ . ... . ... · ......... . 

YugosJayia . . . ... .. . . ... .. ..... ... ....... - .•.•....•... 

T otals ..... . .... .. . ... . ........ . .............. . 

I !)Jl 
Val:~e 

546, "9 
2,722 

26, "98 
209 . "9 " 

3 : 1 3 1~ 

19,6i4 
·o, 9 
t6:o· 

126,2 2 

69: - I 
610 

• • 4"{). OJ 
.j, 2,4 10 

1,129,271 
9 -41 

,212:i29 
41 ,00 
:!62,4 12 

o,4(H ,469 

I 9J8 
Valu e 

8,495,288 
479,891 

2 4.34 
160:566 

3,96 

28,66 1 
6 " 
65 

3 4,435 
19 1,330 

4,47" 

2 ,260 
13 ,011 

1"0, 1-1 1 
6,162 

223 ,490 
4.64 ,973 
"53,.96 
49,.100 

8 10 .7i5 
9;303 

6 1 
42 ,892 

176 
1,004,291 

256 ,465 
9,9 6 

49 ,738 
445 

3 ,160 ,336 
465,690 

3,9 .1 6, 11 7 
1 15,20 7 

5 ,171,303 
517, 138 
163,264 

868,209,050 

Airplanes , Seaplanes Amphibj, s an Lighter-than-air Craft 

Country of Destinatioll 
Aden .... . ... . 
Albania . . . ... . 
Algeria .. . . .. . . 
Argentina . . .. . . 
Australia . . ... . .. . 
Azores & M adeira .... ... . ... . . . .. . . .. . .. . .. . 
Barbados .. .. .. . 
B elgium .. . . . . 
Belgian Congo . 
Bermuda .. . . . . 
Bolivia .. . . . 
Brazil .... . . . . ... . 
B rit ish East Africa .. ... . . . ...... . . .. . . . .. . . . . 
B rit ish Guiana . ... . . . .. .. .. .... . . 
Brit ish Hond uras . . . . . .. . .. .. . . . . . . 
Brit ish I ndia. . . . . . . . . . . . . . . . . . . ... . .. .... . 
Bri t ish Malaya . . .. . . . . . . .... .• . . . 
B rit ish Ocean ia ... 
Bulgaria..... . ........ .. . . 
Burma . .. . . . ...... . ...... .. . . . .. . 
Canada ..... . ..... .. . . . ..... ... . ... . ... . . . . . 
Canary I sland s . . 
Ceylon . . . . . 
Chile . . . 

(**) Included in P a na m a Y<;oar ~937 

19J; 
:Yo.. r , 

2 
r 

,235 

46 1,00 ,-2.., 

10 150, 64 

62 657 ,664 

1,250 

1938 
o. V alu.e 

s ..... 

93 4,648, 105 
11 34 1,3 76 

9 352 ,445 
45 1,579,73 1 

9 52,020 

52 1,303,546 

I 1,836 

.\ 
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Cow:lry of Desti11alion 
China... . .. . ... . .. . .. .. .. .... . .. . . . . . 
Colombia.... . ... ..... . . .. .. .. . . . .... . 
Costa R ica. . . . ....... . •• .... 
Cuba.. . .......... . ... . ......... , , ..... , .. 
Czechoslovakia. . . . . . . . , . . . .. . . ... . 
Den111ark . . .. . . .. . .... . . . .... , .. .. . . . . .... . . 
Domin ican Republic ........ , . .. . . . . . . , . . . . .. . 
Ecuador. . . . . . . . . . .. . . , , . . ... . . ... . . . . 
Egypt . . ........... . . . . .. . . .. . . ...... .. . . . 
E stonia .. . ......... . .. .. . . . .. .. . .. . . ..... .. . 
Fin land.. . . . . .. . . . . .... . .. ... . 
France.......... . . ...... . . . . . . . .. . .. . .. . 
French G uiana ........ . . .. . . . . 
French Indochina . . . ..... . ... . .. . . .. . .. . . . 
French Oceania . ..... .. . . . . . ... . 
French \Vest I ndies . . .. .. . .. . .. . . . . . . . . . . .. . 
Germany... . . . ...... . ... ...... . .. . . 
Gibra lta r ........ .. ..... .. ............ . .... . 
Gold Coast . .. . . . .... . . .. ....... . . ... . ...... . 
Greece . . .. .. . ..... ... .. . . . . . . . . . . . . . .. . . . . . . 
Guatemala . . . . . ..... . 
H a iti, Republic of. .. .. . . ... • .. . .. 
H onduras ................ .. .... ...... ..... , . 
Hong K ong .. . .... .. .. . . . .. . . . ... . . .. . .. . . . . 
Hungary ...... . . . . ... .. . . .. . .......... . . .. . . 
Iceland .... ...... . ....... . . . .. . . .. .. ... . . . . . 
I ran . .. .. .. ..... . .• • • . ... .. . .... . .... . . . .. . . 
I raq ..... .. .. . .. . . .•.... . .......... . . . ...... 
Ireland .... ... .... .. •...... . . . .. . ... . .. . .. . . 
I talian Africa .. ... . . . ..... . . . . . .. .. .. ....... • 
Ita ly .... . . .. .. .. ... . ... .. . . .. . ............ . 
J amaica . . ........ . ... .. ... . . .. ...... . . . .... . 
J apan ...... . . . .. . ...... . . . . . ... ..... .. . . . . . . 
Kwantung .. .. ....... .. ........ . .... . . .... . . 
L atvia .... . .. . .. . .... • . . .......... . ..... . . . . 
Liberia ...... . ........ .... .......... . ...... . 
Li thuania .............. . . . ......... . ... . .. . . 
Madagascar .. . . .... .. ..... .. . . . . . . . . .. ... . . . 
Malta, Gozo & Cyprus . .... . . . .... . ......... . . 
Mexico . . ... . . . . . .... . . . . . ... ... .......•. . . . 
Miquelon & St. Pierre I s ......... . • .... ..•.. .. 
Morocco ... .. ...... ............ . . ..... . .... . 
Mozambique .. ... .... ..... . .. . . .... ... . . . . . . 
Netherlands . . ........ . . . .... . . . . . . . . . .. . . . . . 
Netherlands Indies ...... .. .. .. ..... .. ..... . . . 
Netherland West I ndtes . . ...... ... . .. ....... . . 
Newfoundland & L abrador ... . . . . ... . . ... . .. . . 
New Zealand . . ..... .................. . . . . .. . 

~i~~~if"~:: :: ·.: ·. :::::: ::::: :::::: ·.::: :: ·. :: :: 
Nor\vay. . .... ... . .... . .. .. . . . . ... ... . . 
Oth er Asia ..... .. . .... . .......... . .. . .. . . .. . 
Oth er British South Africa ..... . ........ . . . .. . 
Other Brit ish West Africa ..... . . . ...... .. •... . 
Other British West Indies ...... . . . ... . . ...... . 
Other French Africa ....... . .... .... ... .. ... . . 
Other Portuguese Africa ... . . . .. .... .. . .... . . . 
Other Spanish Africa . ..... . .... . ..•.......... 
Palestine ........ ... .. . .. . .. . . ... . . . . .... ... . 
Panama ...... . . . ... . . . ............. . ... . ... . 
Panama Canal Zone ........ . •. . . . . . .. 
Paraguay . . ... .. .. ....... .. ... .. . .. . .. .. . . . . 
Peru ....... .. ... . .. . .. . .. . ... .. . ... . .. . . . . . . 
Philippine Islands ....... . . . .. . . ........ ..... . 
Poland & Danzig . .. ... . ... . .. . . . ....... •... .. 
Portugal . ... ... . . . . ... . . . .. .. . .......... . .. . 
Rumania ..... . . .. ..... . . . ... . .. . .... . . .. . .. . 
Salvador ....... .. .. . .. . . .. . .. . .. ...... .. .. . . 
Saudi Arabia .... • ...... ........ . • .... . . ..... 
Siam ...... . . . .. . . ........ . .... . ... .. . . . . . . . 
Spain ... . ...... . . . .. . . . . . .. . ... .. . .. .. . .. . . . 
Surinam .............. . ....... . ... . . . . . .... . 
Sweden .. . . . ...... . ... .. .. .... .. . . . . . .. . .. . . 
Switzerland .. . . . . .... ........ .... . ... . . . . 
Syria ............ .. ... . .. ... ... . ........... . 
Trinidad & Tobago .... . . . ... . . .. . . . . .... .. . . . 
Tuntsta . . . . . .. ........ .. .... ..... ... . .. .... . 

0 . 

4 1 
9 
3 

2 

I 
I 
2 

2 

I 
8 

23 
3 

12 

8 1 

25 
3 

6 
1 

11 

4 

7 

3 
9 

16 
6 
3 
7 

4 
8 

9 

1937 
Va/ uo 

2,3 17,969 
185,200 

12,750 

164-,41 i 

26, 100 
I , 103 

10 ,103 

1,200 

100,000 

I 7,700 

4,500 
65,999 

111,300 
184,386 

10,500 

966 ,132 

1,463 

1,572, 104 

1,914,578 
148,0 18 

168,820 
1,398 

45,897 

11,671 

2 1,850 

6,169 
429,283 
337,507 
346,920 

60,235 
469,880 

355, 190 
325,000 

38 1,349 

1,137 

tV o. 

14 2 
10 
12 

I 
I 
6 

2 
12 

2 

I 

6 
5 

66 

58 

8 
70 

7 

5 

3 

2 
1 
3 

1 
14 

7 
10 

7 
1 

20 

7 
5 
1 

193 
I a /u o 

4 ,683 ,079 
30 1,000 

9·1,988 
5,070 

11 2,500 
6 ,92 ·1 

5 ,9 7 

10,6-li 
4 79 ,68 I 

30,78 7 

10,622 
46,250 

93,234 
2 14, 186 

5 ,5 15,439 

1,300 

1,029,778 

843,61 2 
6 ,333 ,915 

4 14,868 

126,8 18 

9,736 

33 ,91 8 
145,000 

3,892 

2,100 
8,500 
5,000 

1,992 
281,910 
468,889 

15,426 
551,794 

2,500 

569,886 

2 16,823 
124,270 

9,200 
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Country of Destin lion • ·a. 
Turkey.. ..... . . . . . ..... . . . . . . . . . . . . . . . . . . 22 
Union of South Africa. . . . . . . . . . . . . . . . . . . . . . . 20 
Uni ed Kingdom .. ..... .. .. .. . .. ..... ... . . . 25 

ruguay . ... . ... ... ... .... .. .. ... ... . . . . ... . 3 
. S . . R. . ... . . . . . .. .. . . . . . . . . . . . . . . . . . . . . 10 

Venezuel . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . 8 
Y u oslm·ia. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 

T otals . .. ... . . ..... .. .... . ..... . . . 631 

1937 
Valu~ 

1,799,7 -! 
7 ,467 

6 1- ,505 
" , i6 

1,-1-19,1 46 
3 2,.54 
116, 153 

2 1, 5,170 

Aircraft Engines 

Co wiry of Destil· tion 
A.rgen tina . . . . . . . . . . . . . . . . . . . . . . . . 
Aus rolin .. . ........ . . . . . • . . . . . . • . .. . 
Belgi m ..... . .......... . .. .. ........ . 
Bermuda ..... .. . ....... . .. .. ...... . 
Bolivia .. . ... . . .............• . ..... 
Br3.Z11 . . . . . . . . . . . . . . . . . . . . . . 
British East Af..-ic:l . . . . . . . . . . . •... 
British Guiana.. .. . . . . . . . . . . . . . . . • 
B ri ish Indio. . . . . . . . . . . . . . . .... . 
British Mnlnyn. . . . . . . . . . • • . . .. 
Bulgnri . . . . . . . .. . .............•. 
Canada ........... . .........•.....•.••.. 
Chile ......... . . 
China ... ..... . 
Colomlna . . ... . ... .... . 
Cos• Rica ............. . 
C ba . .. .. . . . .. ....... . 
Czechoslov .. .. . 
Denmru-k . .. ..... . 
Domillican Repub lic .. ..... . 
Ecuador .. . ........ . 
E gypt ... . ..... . .. .. .... .. . 
Est.onin. . . . . . . . . . . . . . . . . . . . 
Finland .. ... . . . . .. . ..... -. --·· 
France .. . . ... . .. . 
Ge. 3:0Y . .. . . . .. . . .••.....•• 
Haiti. Republic oi . . ..... . .. 
Ho durns . .. .. . . .... . . . . . . . 

};~a~cf.0-"_1' ·. ·_ : : : : : : : : : : : : : ... . 
Italy . . . ..... . .... .. .....•. ... 
Jamaica . . . . . ... . . .. .... . ...•.. -
Japan . .. .. . .. .......... .... •....... 

t~~i~ ·_ ·. ::::: :::: :::: ::::: :.:::::::: .. :. 
Me:cico .. . . ... . . . . . ... ......•..... 
K ether lands . .. . . ...... ... .. .. ...... . 
J\ etherland s I ndies . . . . . . . . . . ... .. .. . 
Netherla nd Wes Indies . . . ... .. ... .. ... · · · · · · 
K ewfound land & Labrador .... . 
New Zealand .. 
Xicaragua . ... . . ....... ....... - -. · · · · 
Norway ... ...... . .. . ... . .. . . .. . .. .. ---······ 
Other French Africa. . . . . ... - · · · · · · · · 
Panama .. .. ......... . . . . . .. ..... .... -.· · ···· 
P anama Canal Zone ... . . . ....... .. .. . . . · · · ·· · 

~~~~~a-y ·_ : : : : : : : : : : : : : : : : : : : : : : : : : : 
Philippine I slands . . .. ... .. ..... . . .. . 
Poland & D anzig. . . . . . . . .. . .... - · 

i~c:,_~~-·.::····::::::: ::::: : :::::: : : :::. 
Siam .... . ...... .. . .. . . . . ... . ... .. . ..... . 
Spain. . ..... . ..... . . . ... . 
Sweden ..... .... ..... . . 
Switzerland . . ... . _ . 
Trinidad & T obago. 
Turkey. 

i 

1.3 

' 1 

Zl 

1 
I~ 

l 
56 

l 
1 

62 
611 
13 

1 

3 
1 

2i 

1 
17 
21 

6 
62 

1 
9 

14 
1G 

$ 

39·- .2i9 
9,000 

720, --
54, 16 
1 ,6 0 
14.000 

;,355 

7 000 
3,3 -2 

900 

4 ,0 0 
l"-17,905 

31,9 -3 

7,000 
19 ,067 

1,000 
366,940 

3,-20 
2.800 

161.714 
367 ,_63 
1 ,267 

7,000 
12,617 

3, 32 
9,000 
6, 00 

1, 1 
79,0\3 

111,490 
49: -

7,363 
· o,289 

-!84, \ 83 
4,500 

79 ,565 

33 ,000 
199.4-4 

i\"o. 

4 
12 
57 

6 
13 
lO 

2 

876 

i\'o. 

25 
9 
5 

43 

3 
1 

28 
204 

14 
84 
24 
19 

7 
3 

3 1 
1 
1 

37 
2 

12 
41 

1 
13 
59 

4 
1 

56 

30 
170 
43 

4 

I 
2 

2 

4 
1 

14 
6 
5 
4 
9 

23 

70 
8 
7 

SII 

1938 
Va lue 
2,646,494 

4+,955 
1,6-l-i,74 

109,9.0 
1,969,766 

r 1.378 
11 ; :133 

83 7,977,924 

19]8 
Va lu e 

s 170,7 16 
63,669 
43 ,625 

62,520 

2,393 
8,274 

750 
165,398 
6C0,690 

37,225 
776,8 71 
138,056 

18,442 
13,000 
31,000 
19,027 

1,500 
1,000 

4J4,484 
13 ,249 

167,087 
38 1,445 

1,000 
9,350 

255,180 

57,000 
5,000 

466 ,398 

65 ,648 
1,301,631 

351,700 
35,455 

5,900 
1,200 

32,027 

5,000 
5,018 

36,502 
50,293 
43,853 

5,544 
78 ,010 

143 ,800 

308,223 
67,200 
35,000 
67,000 
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Cozwtry of Desli11a tio11 
Union of South Africa .. .. . . . . .. .. . . . . . 
United Kin gdom. . ... . . . . . . . 
U.S.S.R. . . . . .. .. . . . 
Venezuela . .. . . . .. . . . . ... ... . . ... . . 

38 
I S 
20 
H 

T otal s .. . . . • . . . ........ . . • • . ... 1,048 

1937 
Valzze 

27 1,6-18 
-15 ,8 -11 

226,8 17 
60,986 

$5,946,05-1 

P arachutes and P arts 

1937 
Cozmlr)• of D esli11atio" I' alzze 

Argen t ina . . . . . . . . . . . . .... . . . . . . . . . . 
Austra lia . . . . . . . . . . . . . . . . . . . . . . . . ... .. . . 

$22,8 15 
500 

Brazil. . .... . .. .... . . . .. .. . .... . . . ... . .. . . . . . . 16 ,428 
Ca nada. . . . . . . . . . . . . . . . . . . . . . . . . ... . .. . 10 ,370 
C h ina ... . . . . . . . . . . . . ... . . .. . 396 
Colombia. . ...... .. . . . . ..... . . . . ... . . . I ,500 
Cuba. .. . ...... .. . 6 ,858 
Dominican Republic. . ..... . . .. . . ... . 
F in land.. . . . . . . . . . . . . .... . ... . . . . . 

550 
356 

France... . .. . . . .. . .. .... .. .. .. . . . ........ .. . .. . . 47 
Greece . . . ..... . .. . . . . . . .. .. . ... , . . . . . .... .. . . . .30,28 1 
Guaten1 a1a . ... ... . 350 
Honduras .. . . . . .. . . . . . .. ... ... .. . ... . ... . . . . 
H ong K ong.. .. ... .. . . . . . . . . . . . . . . . .. . ... . 
j apan. . . . . . . . . . . . . . . . . . .... . . . 
Latvia . ... . .. . . .. ... . . ..... .. . . . ...... .. . . . .. ... .. . . . . .. . 450 
Lithuan ia . .. . . . . . . . .. . .. ..... .. · . .. . 4,480 
M exico. . . . . . .... .... . ... . . •. 
Netherlands I nd ies. . . . . . . . . . • . . . . . ... . . . ..... . 24,349 
Nor\vay . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . . 
Other British West I ndies . .. . . . . . . . . . . . . . . . .. .. .. . . . 123 
Peru.... . ..... . . .. . . .... . . ... .. .. . . . .. . . .. . . . . . ..... . 34 
Philippine I slands. . . .... . .. . ...... . .. .. . . . I ,075 
Rumania. ... .. .. . ... . . . . .. . .. .. .... . . . ... . . . . . ... . 33,000 
Siam.... . ...... .. ... . .... . . . . . . . . . . . . ...... . . ...... . 
Spain . . . . . .... . ... . .... .. . .. . . . . . .. . . .. . ... . . . . . . . . . .. . . . . 104,000 
Sweden.. . . ... ..... . . .. . ..... . . .. . .. . . . .. .. . ....... . 
Trinidad & T obago . . .. .. . . . ........ . . . . .......... . . .. . 25 
1'unisia. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . ...... . . 
Turkey ..... . ...... . . . . . . . . . . . . . . . . . . . . . . . . .. . . .. . . . . . 7,080 
Un it ed Kingdom . ... . . . . . . . . . . . . . . . . . . . . . . . . .. .. . 2,263 
U.S . S. R ... 44 1 

T ota ls . . . . . . . . . . . . . .... . . . . .. . ... . .. . . ... . . . . . . . . . $267,77 1 

I ,307 

Aircraft P ar ts, Instruments and Accessories (Except T ires) 

Country of Destinatio" 
1937 

Val ue 
Argentina.. . . . . . . ... . .. . . . . . .. . . .. . . .. . . . . . . . 
Australia . . .. .............. . ....... .. .. . ... . . .......... . . . . 
Azores & Madeira I s... . .... . , . . . .. .. . . . , . . .. . 
Belgium . ... .. . ... . ... . . . . .. .. . . . .....• • .. ..... . .. . .. . . . . . 
Belgian Congo . . . . ..... . . . . . .. . ... . . . . .. . . .. .••..... . . .. . .. 

S633,07 1 
385,228 

11,664 
47,495 

Bermuda. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. • . . ... . ... . 

~~f~i1:: i.:s~ Afri~~ . : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 

10,783 
16 ,1 30 

488 ,182 
64 

Brit ish Guiana. . .. .. ...... .. . . ..... . . . . . . .. . . . 842 
British Honduras...... . ...... ...... . ... . . .. . . .. . 
British I ndia. . . . . ...... . . . .. .. . . . . . . .. .. .. .... .. .. , .... . 
British Malaya. . . .. . . . . ... . .... . . . . . .... . .... . . 
British Oceania. . . . ... , . . . . . . .. . . . . . . ... . . 

1,237 
15,817 

190 
541 

Bulgar ia. . . . . ... . . . .. .. .. . . . . . . .. .. . . . ... . 
Burma . .. . .... .. ... .. . . . . ... ... . . ... ...... . . . .... . . . . . ... . 
Canada . . . . . . . . . . . . . . ... .. .. .... .. . . . . . . .. . 
Ceylon ..... . .. . .. . .. . . . . ,. . . . ... .. . . 
Chile.. . . . .. . . . . ... .. . . . .. .. . . .. . . . . . . . . . .. . . . . . . 

~~i~~w~~:::: : : :: :: .: ::::: ::: :::: :: ::: : :::::: :: :::: : : : ::: 

4,895 

793,52 2 
25 

25,565 
9 23,099 
142 ,276 

6,034 

Il) ] 8 
Value 

224,262 
833, ' IS 
171 ,969 
86,44 2 

S7 ,899,8-14 

193 
Valzz e 
$80 ,2-19 

5-10 
4,227 

190 

825 

25,i3 1 

2,745 
1,26 7 

26,075 

1,680 
3 ,480 

120, 117 
5 14 

195 
4,863 

35,276 
24,620 

450 

445 
67 ,200 

250 

-----
$400 ,939 

1938 
Va lzz e 

$ 1,288,272 
835,465 

58,90 1 
52 

1,264 
109,513 
304,156 

526 
1,441 

23,362 
7,430 

529 
7 ,897 

52,994 
1,602,630 

282 
25,270 

93 1,763 
245,939 

9,485 
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Country of Destin lion 
Cuba . . . .. . ........ . . . ... ... .. ... ...... ......... .. . . . . . . 
c~echoslovakia. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Dcruna~k . . .. . .. . ...........•......... . . ... . ......... . ... 
Dominican Republic .. . . . . . . . . . ... ... . . ........... .... ..... . 
Eeuadoc . . .. ... . . .. .. . . .. . . .•...... . . ..... . . ........ ... ... 
Egy·pt . . ........ . .... . . . .. . ... . ... _ ........... . . .. ...... . 
Estonia .. . .. . ........ . . . ............... ..... .. . .. .... .. . . . 
Finland .. . . .. _ ...... . ..... . . ... . . •.. ........ .. . . ... . .. .. .. 
Prance ..... ... ... . .. ..... . .. • . .... . .... ........ · ··· ·· ·· · ·· 
French Guiana . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
French Indochina . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 
· rench \T esL Indies . . . . . . . . . . . . . . . . . . . . . . . . . . . 

('"icrmao}' .. . .. . . . . . . . . . . . . . . . . . . . · · · · · · · · · · · · 
Greece . . . . . . . . . . . . . . . . . . . . . . . . . · · · · · · · · · · · · · · 
Guntemala .. .. _... .. ....... . . . . . . . ............... . 
H · i . Republic of.... .. . . . . . ...................... . 
Honduras...... . ... . .... .. . . . . . ......•.•.... 

~~~~n~?-~~ · . . : ::: : : :: :.::::. :. : . . : : ... :. . . . . .. . . .. . 
I celnn . . . . . . . . . - ..... .. . .......•.. ·. · · · · · · · · · · • · 
Iran.. .. . .. ....................... . . .... .. .. 
Imq .. . ........ . . .. .. . .... ... . .. .. ... . 
Ireland . . ........ . .. .......... .. . 
I tnlr . .... . .. ... .. ... ..... . 
Jamaica. .. . ... . . . 
jap:1n ... . ...... - . ....... · · · 
KW<~nt~:.ng. . . . . . . . . . . . . . . . . . . . . . 
L a via .. ....... . .... · · · · · - · · · · · · · · 
Li huanin ........ .. .. . . ............. . 
. I co ..... - ........ · · 
Ilo=bi ue. . .. . .. . . ... .. . 
. ether! a ds.. .. .. .. . . . .. .. 
· etherlands I nd ies ... _ . . . . . .. 

. 'et herland W es: Indies. .. . ... ... .. . 
. · e"·fou.nd Ian & L::J.b ~dor . . . . . . . . . -
-ew Zealand . . .... . 

. "icaragua.. . . . . . . . . . . · · · - · ·--
1 ·or,...-::~._-. . ........ · · · · ·- · · · 
Other Asia... . .. . ..... . 
O ther B ri ish utl: • iriC:l. -
Ot he r British est Indies . . . 
Other F rench Africa ... _ .. . 
Other _ ortuguese Africa .... - ........ · 
P a.lcstine . .. . .. . .. - ... - .. -. · · · · · · · · · · · · 
P anama .. _ .. . _ ..... .. - ...... - · · · · • 
P anama C nal Zo :1e _ . . . . . . . . . . . . . -
Paraguay .. . __ . . .... .. - . .. - . . . . · 
Pe ru . _ ... . . .. . _. __ . .. . .. .. .. · ·· · · 
Philip pine I slands . . . .. . . . . ..... .. - .. - · . · 

~~~~~l ~a~zig_ . _·: : : : : : : : : . : : : . : : : : : . : : : : . 
Rumania . .. . . ........... . · · · 
Salvador . . _ . . _ .. . . .. . ... . ...... ·· · · ··· 
Saud i Arabia ... . .. . .... . .. ... . . 
Siam. . ..... ...... . 

~~~;'~~~ _: : : : : : : .. .. .. .. . . ::: : : : :: : :: . - - . :: :: . :::: ::: 
Sweden _ . .. __ . .. . .. . . .. .. .. .. _ .... . ... .. .......... · · 
Switzerland . . . - . · · · · · · - · · · · · · · · · ·- · · · 
S y ria ___ . ..... ____ .. . . . . . - . ... · · · · · · · · · · · ·- · · · · - · · 
Trinidad & T obago. . .. . ·- · · · · · · · ·- · 
Tunisia .... . . .. .. . . . . . . . .. -. · · · · · · · · · · · · · · · · · · · · · · ' 
Turkey .... . . . ..... _ . _ - ... . . · · - · · · · · · · · · · · - · · - · · · 
U n ion of Sou t h Africa . . - .. . . . . .. . . · · ·- · · · · · · · · · · · · · 

ni tcd Kingdom .. . . ..... · · · · · - · · · · · · · · · · · 
Urugt1ay. . . . . . . . . . . . . .. . . . .. ..... . . ... . . . . . ... . · · 
U.S.S.R . . . .. ...... . . . . .... . ... . . . ... . . ... . .. ... .. ... . . · · 

~ ~~~~!:~~ : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : .. 
Totals ... . ... . .. . . . . ..... • . . . - .. . .. . .. . . · · · ··· · · · -

1937 
li altte 
-!6 ,2"5 
9 ,119 
7." 
7 0" 

·' '644 - • 9 7 

r 793 
uS : -l i 

3 ,13 

1,129 
"12 . 42 

13 
16.329 

989 
40 ." " 

29S,19 " 
1 

,385 
2.476 
3. 0 

261 ,564 
9i.J. 

1,15 . i'.J. 
~.670 
l.iSJ 
1.606 

t ; -

6i _,--J 
::. 6,22 " 

~.72 2 
19. 9 
28, 15 
l,i 

4S,i19 
26 

19.- - l 
47,4 9 

4 , .J. 

.'101 

]. '2 
33 .- 23 
1> I ,7 -
l4i ,- -IS 

13, 12 
1-o. 4-t 

:! 

31".27" 
9 15 5 
" 411 

170 :22 7 
27,2 1 

3~ :~ ~ ~ 
6 10 

444, 129 
11 3 .295 

1,065;66. 
3,773 

1:66,325 
48 ,769 

146,- "9 
----

193 
Valuo 
15, 71 
29,0-!9 
3 7,3 18 

1,403 
3,890 
8,3 17 

22,090 
"8,46 1 

232 ,007 
56 1 
480 
15-! 

I 7 ,895 

7 ,616 
1,338 

70 ,460 
742,809 

46 
9,2 71 
1,222 

5 10 
130,005 

5, 20 
5,054,565 

546 
148 

13 ,622 
147 ,R '3 

14,482 
1,133,5 12 
1,689 ,556 

29 ,568 
2,434 

27 ,848 
2,768 

18,411 
65 
65 

517 
14 ,303 

583 
160 

4 ,511 
140,141 

1,144 
184,80 1 
127 ,907 
240,554 

28 ,130 
145 ,695 

6,803 
6 1 

104,586 

176 
478,795 

64,995 
786 

14,738 

379,642 
196 ,473 

1,434 ,301 
5,28 7 

3,029,568 
79,31 8 
46 ,13 1 

$21,930,343 



FI YI NG FA T \ ND l~ IG "RE 

NON-MILITARY AIRCRAFT IN THE UNITED STATES 

J anua ry I, 1939 

Compil ed by Civil Aeronautics Authority 

S tale 

A la b ama ... . . 
Arizona ... . . . . . .. .. .. . 
Arka nsas . . .. . ... . . .. .. . . . .... . . 
C a lifornia . ...... .. . . .. . . ... . , . . . 
Colorado ....... . . . .. ... . . . . .. .. . 
Con.ncc tic u t .. . . . . . . . . ... .. . . 
Dcla \va re . ... . 
D is tr ic t of Colum b ia . . 
Florid a ......... ....... . ... . . .. . 
Georg ia . ....... . 
Ida h o . . . . . . . . . . . 
Illi nois . . . . . . . . .... . .. . . . 
I nd iana .... . . .. ... . . 
I o wa ... . . 
K a n sas .. . 
K e ntuck y . 
Louisiana. 
Maine .. . .. ... . . .. . ... . .... . . . 
M aryland... . . .. . .. . . .. . 
Massachuse t ts . . . . . . . .. . . . . . . . 
Michigan . . . .... . .. . . . . . . . 
Minnesota .. . . . . . 
M ississippi .... .. . 
Missouri . . .. . .. . . .. . ... . . 
Monta n a ...... . .. . ..... ,. 

ebraska ... . 
Nevada . . ..... ... . . . ... . . . . .. . . . 
N ew H ampshire . . . ... . .. , .. . .. . . 
N ew J ersey . ... . 
New Mexico .. . 
New York ..... . 
North C a rolina ... . . .. . . . . . . . . , . 
North Dakota .. . . . ..... . . ... . . . 
Ohio .......... . .. , . 
Okla h oma. 
Oregon . ... .... . 
Pennsylvan ia ... . 
Rhod e I s la nd .. . . .. . . .... . . .... . . 
South Caroli na . . . . .. . .... . 
South D a k o t a ... 
T e nnessee. . . . . ... .. . . . . . . . . 
Tnu . . .. . . . . . .. .. . . . 
Uta h . . . .. ... .. . ... ... . .... ... . 
V ermont ...... . .. .. . ... .. .. ... . 
Virg inia .... . .. . . .. . .. . ... ... . . 
Washington .... ... . . , • . . . . . . ... . 
W est Virg in ia . . . ... . . .. . . .... . 
Wi sconsin... . . . . . .. . .. .... .. . . . 
Wyoming.. . ...... . . . ... . 
Alaska........ . .. .• ...... . .. . 
Canadat . . .. .. . ... . .. . .. . . . . . . . . 
Canal Zone ... . ...... . ....... .. . 
Hawaii .... . .. .... . . 
Mexico l ..... . . . ... . . 
Philippine I slands2 .... . . 
Foreign t (miscella neous) ... . . . . . . . 
Puerto Rico .. 

Total.. 

Certificated 

82 
so 
61 

1, 199 
10 1 
I SO 

.5 3 
126 
249 
1.5 -l· 
52 

680 
3 .5 7 
186 
18 1 

70 
109 
100 
128 
275 
4-19 
215 

97 
270 

55 
123 

25 
4.5 

317 
35 

927 
197 
57 

604 
2 13 
liS 
7 8 '~ 

72 
78 
62 

137 
522 

38 
34 

137 
204 
104 
217 

45 
82 

1 
0 

24 
0 
1 
5 

14 

10,698 

Unccr tifica ted 

'~ 
6 

II 
7 1 
10 
3 
2 
3 

17 
18 

2 
39 
6 5 
18 
36 
16 
5 
7 
8 
8 

53 
60 

6 
35 
25 
30 

8 
6 

I S 
3 

33 
37 
24 
68 
22 
42 
25 

4 
10 

3 
11 
89 

4 
2 
0 

17 
14 
32 
12 

2 
0 
0 
1 
0 
0 
0 
1 

1,046 

T otal 

6 
86 
72 

1,270 
Ill 
153 
55 

129 
266 
172 
54 

719 
422 
204 
2 17 

86 
Il -l 
107 
136 
283 
502 
275 
103 
305 

80 
153 

33 
51 

335 
38 

960 
234 

81 
672 
235 
157 
809 

76 
88 
65 

148 
6 11 

42 
36 

137 
22 1 
11 8 
249 

57 
84 

1 
0 

25 
0 
1 
5 

15 

11 ,744 

Glidu s 

I 
0 
I 

30 
5 
2 
2 
2 
0 
0 
1 

II 
10 
5 
0 
0 
0 
0 
I 
9 

22 
4 
0 
1 
1 
1 
0 
1 

22 
0 

26 
1 
0 

20 
0 
2 

II 
0 
0 
I 
0 
2 
2 
0 

5 
0 
4 
0 
0 
0 
0 
0 
0 
0 
0 
0 

3208 

t F igures for these count ries are fo r ai rc raft ce rtificat ed or registered by the United States. 
2 Civ il aircraft in the Philippine I sla nds are now regist e red with the local gov ernment. 
3 Includes 169 ce rti ficated an d 39 unce rtifica ted g lid e rs. 
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FLYIX FACT A. -o FIGGRE 

LICENSED PIL OTS IN THE UNITED STATES 

] ua:;· I, 1930 

Comp iled Autbcrity 

lntt 

Alabana . . . . . ... .. . . . .. .. . .. ·1 
A.nzo a . . .. . . . . ... . . . . . . .... . 

A~tY~rni~ ." ::: : : :: :::: : ::: : :: . 
Color do .... .. .. . . ... . .. .. . . . 
Con ecticut . ... . . . . . .. . . . .. . . 
Delawnrc . .. ....... .. ... . . . . 
District oi Colu b in . . . .. . . . . 
Florida ... . . .. ... . .... . ... . . . 
Georgia .. . . . . . .. _ . .... . . .. .. . 
Idaho . . .... . . . . . . . . ... . . . ... . 
Illi nois . . . ..• •. . . .. .... . . . . ... 
I ndiana .. .. . ... . .. . . . . . .. .. . 
ro,·a .... ..... .. .. .. . . .. . ... . 
K ansas ..... . . . .. .. . . . .. .... . 
Kentud .·y . .... . . . . ..... ... . . . 
Louisiana . . _ ...... . .. .. .. .. . . 
~ l a.ine . . .. . ... ... .. . . . . 
l\[aryland . .. . . ..... . . . . . . ... . 
Massachusetts . .... .... . . . . . . . 
l\lichigan .. . . . . ... ... . 
t-.1 i nnesota . .. .... .. . . .. . . 
M ississippi . ...... ... . . 
M issouri... .. . .. . .. . 
>fontana . . .. . . . . .... .. . .. . 
Nebraska . . ....... .. . ... . ... . 
1 "evada . . . . . .. ..... . .. . . . . .. . 
t\ew Hamp shire ..... ... ... . . . . 
~ew {ersey .. ... ... . . . . 
New 11extco ..... .. . .. . 
l\ew York . . .... ... . . . . 

orth C a rolina .. .... . . 
1 orth D a kota .. . . . . . 
Ohio . . .. ..... . . . . . . . . . 
Okla h oma ...... . ... .. .. .. ... . 
Orego n .. .. . . . .. .. . . . .. . . . . . . 
P ennsylvania . . ..... . . . .. . . . . 
Rhode I sland . .. .. ... . ... . . . . . 
South Carolina . . . . . . .. _ . . . . 
South D a ko ta ..... . 
T ennessee .... . ... . . ... . . . . . . . 
Texas . . ... .. ... ....• . . . 
Utah ... ... .. . .. . . .. . .. .. .. . . 
Vermont . ...... .. . . 

it~~~j~~t·o-~ ." ~ ~ : ~ : : : : ~ : : :: : : : : 
;est Virginja ..... .. . .. .. .. .. . 

' lSCOnSln . . ..... . .. . . . . . . . . . . 
Wyoming . .. .... .. ... .. . ... . . 
Alaska ... . ... .. . .... . . . . 
Canada .. ... . ... .. . . . 
Canal Zone . .. . ... ... . 
Hawaii. . .. . ..... . 
Mexico ...... . ..... . 
P h ilippine I slands ..... . 
Foreign (miscellaneou s) 
Puerto Rico. . . . . . . ... .. . . 

T otal . ........ . . .. . 
P ercentages . . .. . . . 

Litr.iletl 
• 4. irli m: Co :- t:Om-
tr !I,S.. mcn a mercial 
part Prwau 

I 
0 
0 

1-!5 
29 

0 
0 
6 

63 
40 

0 
161 

4 

0 
13 

I 
6 

20 
2.3 
47 

I 
10 1 

1 
0 
2 
0 

I 'IS 
I 
3 
0 
0 

2 1 
2 

22 
6 
1 
2 
0 

30 
106 
31 

0 
13 
39 

2 
3 

23 
1 
1 
5 
1 
0 
0 

15 
0 

~ 

I' 
116 
219 

2; 
3' 
160 
103 

-; 
~-

10 7 
-H 

0 .- .. 
266 
ll' 

39 
156 
30 
5 1 

9 
2 ' 

I 9 
17 

579 
67 
3 1 

336 
102 

69 
3 14 

12 
26 
32 
61 

4 12 
29 
20 

1-!4 
147 
43 

117 
24 
68 
11 
31 
56 

I 
20 
6 7 

7 

5 
3 
2 

l23 
14 
I~ 
.; 

16 
10 
6 
7 
9 

l1 
"7 
.J9 
"2 

2 
1-l 

9 
2 
5 

20 
1 
6 

16 
I 

79 
17 

8 
68 

6 
6 
4 

12 
3 1 

4 
6 

19 
2 1 
18 
28 

0 
2 
3 
0 
9 
0 
0 
1 
2 

90 
79 
.r 

2,1;1 
~o 

n o 
% 

134 
. 61 
J~.;. 

-17 
660 
2 9 
166 
130 

66 
- 9 
61 
69 

311 
421 
139 

- ; 
165 

- ;; 
5 

12 
39 

.:>79 
3S 

1,08 1 
157 
30 

579 
136 
109 
730 

33 
76 
45 

233 
3 6 

44 
32 

1 8 
225 

93 
167 

23 
19 
9 
6 

66 
I 
5 

37 
7 

olo 

13 
li 
1-l 

54 
60 

2_5 
Iii 
H -

I 
14 
6-l 
36 

. 89 
172 
66 
1 

137 
29 
63 

7-
-6 
34 
12 

4. 1 
3 
16 

200 
5-l 
85 

254 
25 
22 
27 
26 

126 
25 
25 
54 

142 
6 1 
60 
I S 
5 
1 
0 

15 
0 
0 
3 
2 

Total 

132 
108 
362 

1,061 
133 

83 
418 
5 74 
2 17 
375 

85 
95 
25 
42 

147 
2 

25 
123 

18 

Glid • 
er 

piloJs 

0 
0 
0 

0 
1 

1 
I 
0 
0 
8 
i 
0 
I 
0 
0 
0 
0 
7 

16 
I 
0 
2 
I 
I 
0 
0 

18 
0 

20 
0 
0 
8 
0 
0 

11 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1----1--------
1,164 6 ,665 960 10 ,9 73 4,678 '24,443 116 

4.77 2 7. 27 3.93 44.89 19.14 

I Includes 712 women pilots div ided as foLlows : 75 commercia l, 30 limited commercial, 425 pri· 
vate , and 182 solo. The g lider pilots in clude 3 wome n . 
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AIRPORTS AND LANDING FIELDS 

January r , 1939 

Compiled by Civil Aeronautics AuU1orit-y 

Jlf i sect-
tu nco rts Par· 

Mn- Com- I n/a - A u xil - Gorcm - t ialty 
Stale n ici- mer- mali- ia ry Na~y Army men/, Tot.Ils or 

jw l cial ale P r iva te jtl!ty 
and l i ghted 

. 't.1 1r 

--- - -------- ---
Alabama ..... .. . . . . . . II 2 7 1 4 0 2 1 3 i I 2 

Alaska . ..... . . . • • 0 • •• 1 7 0 106 0 0 0 r q 2 

Arizona . .... . . . . . . . .. 9 5 8 20 0 I 0 43 I 5 
Arkansas . . . . . . . .. . . 1 2 I 4 9 0 0 3 29 7 
California . . . ... . .. .. 51 40 19 43 5 4 15 17 7 6· ,) 

Colorado .. . . .. . . 12 4 3 IS 0 0 0 .1 ·1 7 
Connecticut . .. ... 7 6 1 3 0 0 l r 8 7 
Delaware .. I 3 0 0 0 I I 6 3 
District of Columbia . 0 1 0 0 I I 0 3 J 
Florida .. .. . .... . 4 7 13 3 54 5 2 5 1 29 27 

Georgia . . ... . . . . . . . 23 3 10 2I 0 I 0 s 8 19 

Idaho . . . .... .. . .... . . r 8 0 8 II 0 0 9 .j6 I • ·' Illin ois . . . . . .. . ... . . 14 .3 0 6 0 0 2 3 55 27 
Indiana. . . . . . . .. . IS I 8 7 6 0 2 3 51 20 

Iowa .. . . . . . . .. . . . . . . 16 8 3 5 0 0 2 3 -1 10 

Kansas .... . .... . . . . . 22 5 5 9 0 2 0 4 ' 15 
Kentucky .... . . . .. . . . 9 0 3 6 0 I l 20 4 
Louisiana ... .. . ... . . . 13 I 3 7 0 I 5 30 9 
:Maine ...... .. . . .. . . 10 5 0 6 0 0 l 2 2 5 
Maryland .... ....... 2 8 1 1 I 3 3 I Q 8 
Massachusetts . . . . . ... IO 22 l 6 2 0 0 .p [I 

Michigan . .... . .. . ... 57 13 0 19 1 3 3-1 1 2 7 2.\ 

Minnesota ........ . ... I J .3 3 14 0 l 1 35 9 
Mississippi ..... .... . . l J 0 6 I I I 0 0 J l 13 
Missouri ............. lO 5 12 4 0 0 ·I 35 18 

Montana . .... . .. . ... 25 0 12 26 0 0 [[ 74 18 

Nebraska .... . .. .. . . ' 15 .3 4 7 0 2 [ 3 2 14 
Nevada .............. 3 3 8 7 I 0 0 2 2 1 I 

New Hampshi re . . ..... 6 2 0 6 0 0 0 14 3 
New J ersey ...... .. . . . 5 12 0 1 2 I [ 22 8 
New :Mex ico .. . . . . . . 4 3 lO 14 0 l 4 36 13 
New York. . . . . . .... . 26 3 4 4 [ 2 0 5 ll 92 27 
North Carolina. .. .. . 15 6 2 6 0 I 0 3 0 10 

Nort h Dakota. .. . .. 17 3 6 13 0 0 I 40 IO 

Ohio . ... . . . . . . . .. ... 3I 36 9 I 9 0 3 14 1 £ 2 24 
Oklahoma .. ....... 22 6 7 5 0 I 1 4 2 22 

Oregon. . . . . . . . . . . I3 3 9 9 0 0 2 36 I7 
Pennsylvania. .... . .. 22 s8 8 10 T 1 13 113 3 7 
Rhode Island. . . . . . . . . 0 2 0 3 I 0 2 8 I 

South Carolina. . . , .. . II .3 4 7 2 0 2 29 7 
South Dakota. .. .. .. . I9 2 0 6 0 0 0 27 I 

Tennessee . . ..... . .... 9 I 8 5 0 0 0 23 14 
T exas . .. . .... .. .. . . 52 9 24 3 1 0 I2 5 133 49 
Utah .... .. . . . . . . . . 6 I II 2 0 0 0 20 I 3 
Vermont . . . ....... . . . 6 2 0 3 0 I 0 I 2 I 

Virginia ... . . . . . . - . . .. I2 I2 8 IO 2 I I 46 17 
Washington ... .. . . .. . 25 7 6 7 I 4 4 54 17 
West Virginia .... . .... II 5 0 7 0 0 1 24 2 
Wisconsin .... . .. .... 26 17 4 5 0 0 .3 55 r8 
Wyoming ........... 14 0 10 I7 0 0 0 41 14 

--- --- - - - ------ - -- - ---- - - - ---
Totals ..... . . . . 79I 433 267 628 26 6o I69 2,374 7I9 
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AIRCRAFT APPROPRIATION3, UNITED STATES 

De b rlmenl I ncrease or 
F iscal Year d p tff-o /Tria 1 itm.s Tot I Decrease Net 

19 24-25 Army ......... 13,476,6I9(1} +Sr,oso,619 
Navy . .. . . ... . 1.),150,000 +so2,826 
) LA.C.A . . .... ; o,ooo s 29,0Q6,6I9 +r87,000 +Sr, 740,445 

r92 5-26 \.rroy . . .. ..... 1 ,o6 t ,I91(2} +4.5 4.572 
Navy . . . . . .... - 20~000 

ir M ail. . . . .. +soo,ooo 
0:".A.C . .'\. . . . .. . 34,22$,:191 + 64,000 +s,1 28,s72 

1926-27 Army .. . .. . .. . +t95,503 
Navy . .. .. ... . +3.935,2 
Air Mail ... .. . +t .soo,ooo 
N .A. C.A . . .. . . - 21,000 

Commerce . .. . +sso,ooo +6,159.791 

rmy ......... 
~nvy . . . . . . . . . 20. 100,000 
Air l\lail. . .... .; ,6so,ooo{6} 
N.A.C.: . ..... 
Co= erce . . .. 3 , i QI, 5 +14,319,012 

192 -29 Army . . ....... 
avy .. . .. .... 

Air . 1ail. .. ... 
N .A.C.A . ... .. 
Commerce .. .. + 32,024, 557 

1929-30 Army . . ...... . +998,628 
iav-y ..... . .. . 31,4JO,OOO - 759,ooo 
.ir :Yi ai l. . _ ... I 9,300,000(1I) + 4.820,000 

N.A. C.A ... ... 1,so8,oco + 79,230 
Commerce .. .. 6,416,620(12} +897,270 +6,836,128 

1930-31 Ar my .. ... .. .. + 3.982,909 
avy ......... 32,033,211 +603,211 

Air Mail. ..... 24,6co,ooo(t 4) +s ,3oo ,ooo 
N .A. C.A .. . . . . I,32 I , OOO - 187,000 
Commerce .. .. 9, 204,830(15) to6,o5 2,oo9 + 2,788, 210 +12,487,330 

(1) Includes S678,o43 under title of "reclassification of salaries." 
(2) I ncludes $2,15o,ooo contract authoriza tion and $1,ooo,ooo for the construction of 

Wright Fi eld. 
(3) Includes S3,ooo,ooo contract authorization. 
(4) Consists of $25o,ooo for "aircraft in commerce" and S3oo,ooo for "air navigation 

fa ciliti es." 
(s) Includes S4,495,ooo contract authorization and $514,900 deficiency appropriation. 
(6) Made up as follows: Domestic, $4,5oo,ooo; Foreign, $15o,ooo. 
(7) Consists of S7oo,ooo for "aircraft in commerce" and S3,091,$00 for "air navigation 

facilities." · · 
(8) Includes Ss.ooo,ooo contract authorization and $3,482,869 deficiency appropnatwn. 
(9) Made up as follows: Domestic, $12,43o,ooo; Foreign, $2,oso,ooo. 

(1o) Consists of $859,500 "aircraft in commerce" and $4,659,850 for "air navigation fa­
cilities." 

(n) Made up as follows: Domestic, $1s,ooo,ooo; Foreign , S4,30o,ooo. . 
(1 2) Consists of S958,ooo for "aircraft in commerce" and $5 ,458,62o for "mr navigation 

facilities". 
(13) Includes deficiency appropriations of $87r,1oo and $1,298,810. 
(14) Made up as follows: Domestic, $18,ooo,ooo; Foreign, $6,6oo,ooo. . 
(15) Consists of $1,26o,83o for "aircraft in commer~e" and $7,944,ooo for "air navigatton 

facilities". 
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AIRCRAFT APPROPRIATIONS, UNITED STATES (Cont.) 

Dcpartme11t- l 11crcasc or 
Fiscal Year A jJpropriations Total Decrease Net 

I93 I·J2 Army ......... S3 r, 8so, 892( 16) - $7,042,076 
Navy ......... 31, I45,000 - 888,211 
Ai r Mai l. . ... . 27,000,000(17) +2,400,000 
N.A .C.A ... .. . 1 ,05 1,070 - 269,930 
Commerce . ... 10,362 ,300(18) Sro1 ,409, 262 +1,157,470 - S4,6r)2 , 74 7 

1932-33 Army ......... 25,673,236 -6,rn,656 
Navy .. . . . .. . . 32, 745 .420 (19) +r, 6oo,420 
Air Mai l . .. ... 26,46o,ooo(2o) -540,000 
N.A.C .A ... ... 920,000 - I J I,0/0 
Commerce .... 8,553,500(2 I ) 94,352, rs6 -r ,8o8,8oo - 7,057, 106 

I 933-34 Army . . ...... . 34,037 .769(22) + 8,364 ,533 
Navy .. . . . . .. . 2 I ,957, 459 -ro,787 ,96 r 
Air Mai l. .. .. . 22,000,000(23) - 4.460,000 
N.A.C.A ...... 695,ooo -225,000 
Commerce .... 7,660,780(24) 86,35 1 ,oo8 - 892,7 20 - 8,00I,148 

1934-35 A rmy .... .. . . . 30,917,702(25) - J,I20,067 
Navy . .. .. .... 34,842,253(26) +I 2,884 , 794 
Air Mail. . ... . 19,003,29I (27) -2,996,709 
N.A.C.A .. ... . 726, 49 2 + 3 1,492 
Commerce . ... 5,68 1,029(28) 9 1,170,767 -1,979.751 + 4,819,759 

1935·36 r\rmy ........ . 50,287,197(29) +1 9,369.495 
Navy .... . .... 40,732,31 0 +5.890,057 
Air Mail. . .. .. I 8, 700,000(30) - 303,291 
N.A.C.A .. .... 1,177,550 + 45 1,058 
Commerce . . .. 5,909,8oo(3 r) u6,8o6,8s7 +228,771 +25,636,o9o 

1936-37 .-\rmy .. . ...... 62,607' 727 (J 2) +12,3 20,530 
Navy .... .. ... 38.s88, 270(33) - 2,144,040 
r\ir Mai l. .. . . _ 20, 230,000(34 ) +1,530,000 
N .A.C .A .. .. . . 2,544 .550 +r ,367,ooo 
Commerce ... . 6,85o,ooo(35) 130, 82o,547 + 940,200 + J4,0 1 .3 .6()0 

1937-3 8 Army ... . . . .. . 67,308,374(36) + 4.700,647 
Navy ... . ..... 49.500,000(3 7) +ro,9II,730 
Air Mail. ..... 24,405,86o(38) + 4,175,86o 
N.A.C.A . r,7J.>.8so - 8 ro,700 
Commerce .. . -. I J ,238.5oo(39) I56, I86, 584 + 6,388,5oo + zs ,366,o3 7 

I 938-39 Army . . .. . .. 73, 799,532(40) +6, 491,158 
Navy .. . .... 48,075 ,000 (41) -1 , 425,000 
Air JVIail .. . . . 27,592, 275(42) + 3,186,41 5 
N.A.C.A . . 2, so8,ooo(43) +774, ISO 
C.A.A .. r 6,231,130 (44) r68,2o5,937 +2,992,630 + 12,019,353 

1939·40 Army . I08,II6,375(45) + 34.315,843 
Navy. *83, 298,ooo(46) + 35,223,000 
Air ]\'fai l. .. .. 28,r3o,ooo(47) +537,725 
N .A. C.A ... 3.735,980(48) + 1,227,980 
C.A.A ... 21,238,ooo(49) 223,301,593 + s,oo6,8 7o +76,31 1,468 

(r6) Includes S r35,152 defi ciency appropriation. 
(17) Made up as follows: Domestic, $2o,ooo,ooo; Foreign, $7,ooo,ooo. 
(rS) Consists of $r,369,66o for "aircraft in commerce" and $8,992 ,640 for "air navigation 

faciliti es". 
(19) Includes $7 ,5oo,ooo appropriated under the National Industrial Recovery Act. 
(zo) Made up as follo ws: Domestic, $r9,46o,ooo; Foreign, $7,ooo,ooo . 

.C.>!l Consists of $r ,ooo,ooo for "aircraft in commerce" and S7,5 5J,500 for "air navigation 
facrhtres". 
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( 22) I ncludes J .OOO,ooo con ct authorization and under the 
Public \rorks Administration . Only ~12 . 6<)~ -53 of e 23, - , 69 appropriation was avail­
able for the fiscal year 1934, the lance of 1 • • - ,216 having been impounded. 

(23) :\fa e up as folio<'.-: Domes ·c. x ~ .oot>.ooo: Forci . .ooo.ooo. 
(24) Consists of Sr ,o7o,s7o fo r "ai tin commerce· and 6, -Q0,2to fo r " air navigation 

facil ities . 
( 2 - ) I ncludes s,ooo,ooo contrac au orizntion and 32 - ,909 for restoration of salary 

reduction. 
(26) I ncludes Sr - ,6n, -7- approp ·a ed under the 'tle of ''Emergen y Construction-In­

crease in the Ka vy" . 
(27) :\fade up as fo lows: Do es ·c. r2 ,oo',2ot (includi sala ry restoration of S3,291); 

Fore.1gn, 7,ooo,ooo. 
(2 ) Consists of 676.2-10 ·or "aircra' i 

facili ties". 
en:e'' and -.004,7 for "air na ·igation 

(29) I ncludes 7,6 6,7- con· -act authoriza 'on; pro\>i - tha r 666 oooof the appropri-
ation . hall be used exclush·ely for e - of co ba. planes, their equ.ipment and ac-
e n es. 

(30 ) ::linde up as folio\ :Domestic. ro,"''D,ooo; Fo · 
(31) onsi of r •, oo 'or "ai:rcruft in comml:n:l!" 

facil iti •·. "" 
(;p) I ncludes Sro,66Q, 7 6 contract a 

exclu.sh ·ely for the pu.rchase oi combat p] 
(33) Includes 6, -QO.ooo con , ct a 
(34) ::linde up iollows: Domes ' c, I-, 

(3 5) onsi of S733,ooo ior aircrni. 
facilities.' 

(36) I ncludes ~26,262, 76o fo combat 
(3 7) I nclu es ~7,1 ,ooo 'o r new a· 
(3 ) Includes 14 , -oo,ooo fo r domes 'c m 
('9) I ncludes 2,ooo.ooo autho · y o con 

struct iou and insta lla t ion of addjlion:J.l ni= run· 
(-to) I n tudes S33.' so,646 for com.ba 
(4 1) I ncl udes 2.J,6JJ ,ooo for new · o 
(.p ) Includes I7, 2.JO.oooior dom - 'c · 
( -) Includes ~9 7 s ,ooo for beginnj - of cons 

. (44) I nc.ludes .; ,s;s.ooo for estab · en of 
ai rcraft. 

.ooo. . 
5,1 s,ooo for "air naviga t ion 

·-JO.OOO. 
- .Q:ro for new ·'ai.r naviga tion 

249,750 for 

(.Is ) Inc.ludes $s6,1 t J,2oo for combat planes :md -. ~, oontrnct authorization. 
(.;6) Includes ~6, 9 ,ooo for new ai.rcra.f• ~'c:-~ :oiOO,OIJIOCOfitrnct authorization. 
(.+7) Includes Sr7,93o,ooo for dom ·c d including gg-,6 o for Atlantic ai.r 

mail service. 
(4 ) Includes Sr,Sos ,ooo for completion of 
(49) Includes ;,ooo.ooo for n.invays, bes:ides llll 

* Propo-ed expend itu res. + haws amount of increase over p reced· -} ::r. 
- Shows amount of decrease from prec -
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AVIATION GASOLINE TAX SUMMARY 

State Tax 
Alabama ... . ... . ..... . . 6¢ 
Arizona ....... . . . ...... 5¢ 
Arkansas . ...... .. ...... 6Y,¢ 
California .... .. .. ...... 3¢ 
Colorado . . . . ....•...... 4¢ 
Connecticut .. . . ........ 3¢ 
Delaware . . . ...... . ..... 4¢ 
District of Columbia ..... 2¢ 
Florida .... .. ... ....... 7¢ 
Georgia .... .. ...... . ... 6¢ 
Idaho . ...... ....... .... 5¢ 

Illinois ..... .. .. ... . . . .. 3¢ 
I ndiana .. .... .... ... . .. 4¢ 
Iowa . .. .. . . . . . . ...... . 3¢ 
Kansas ..... . . . .... . ... 3¢ 
Kentucky ... . . . .. . .. .. . 5¢ 
Louisiana . . ........... . 7¢ 

Ma ine . .. ... . .......... 4¢ 
Maryland .. . .. .. .. . . ... 4¢ 
Massachusetts. . . . . . . . . 3¢ 

l'v! ich igan ... . ... . .... . .. 3¢ 
Minnesota .............. 4¢ 
M!ssissippi .. .. . . ....... 6~ 
M !SSOUrl .•...• . ........ 2~ 
Montana .... . . . . ...... . 5¢ 
Nebraska .. ..... . . ..... 5¢ 
Nevada . . ..... . ... .. ... 4¢ 
New Hampshire . .. . . .... 4¢ 
New J ersey . .. .......... 3¢ 
New Mexico . ..... . . . .. . 5¢ 
New York . .. . . ... . .. ... 4¢ 
North Carolina . . . . . . ... 6¢ 
North Dakota .. ...... . . 4¢ 
Ohio ......... . ......... 4¢ 
Oklahoma .. . .. ... . . . .. . 4¢ 
Oregon ... .. .. .......... 5¢ 
Pennsylvania . ... ....... 4¢ 

R hode I sland ....... . . . . 3¢ 

South Carolina .... .. .... 6¢ 
South Dakota ... ... .. .. 4¢ 
Tennessee ....... . . . .... 7¢ 

~!;~~-~i: : : : : : : : : : : : : : : ;~ 
V1rgm1a .... . . . . ...•.... ~¢ 
Washington . . .......... 5¢ 
West Virginia ...... . .. .. 5¢ 
Wisconsin .. ..... ... .... 4¢ 
Wyoming .... ... . ...... 4¢ 

J anuary I , 1939 

Dis pos itio 11s of 
R ecei pts 

A pplicablc to 
A ircraf/. Fuel 

Highways 
Highways; R . F. C . Fund 
H ig lnva ys ; Airports 
Highways 
Highways 
High ways 
Highways 
High wa)'s 
R oads; Schools 
R oads ; Schools 
Airfuel t a x to Aero-

naut ics Fund 
Highways ; Schools 
Highways 
Highways 
Highways 
Highways 
Hig hways; R elief; Schools ; 

Harbor Improvement 
Highways; Aeronautics 
Highways 
Highways ; General Fund; 

Relief 
Highways ; Aeronautics 
Highways 
Highways 
Highways 
Highways 
Highways ; Relief 
Highways 
Highways 
Traffic ; \Vaterways 
Highways 
Highways ; General Fund 
Highways ; Genera l Fund 
Highways 
Highways ; Schools 
Highways; Debt Service 
Highways; Aeronautics 
Highways; Relief; Aero-

nautics 
Highways ; General Fund 

Relief 
Highways; Aeronautics 
Highways; Ae ronautics 
Highways; General Fund 

except S50,000 to Ai r­
ways 

Highways; Schools 
:Highways; Aeronautics 
Highways; Aeronautics 
Highways ; Bridges; Aeronautics 
Highways 
Highways 
Highways; General Fund 
Highways 

Yes 
Yes 
No 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

Yes 
Yes 
Yes 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Y es 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

Yes 
Yes 

Yes 
Yes 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

( 1) Michigan refund of I Y,¢ granted only upon proof of interstate schedule. 
(2) 5¢ refunded on inter-state traffic. 

ExemPtion or 
R ej10zd 

No 
R efund 
E~emption 
Refund 
Refund 
R efund 
R efund 
R efund 
Exempt ion 
1\o 

No 
R efund 
R efund 
Refund 
Exemption 
i\ o 

No 
R efun d 3¢ pe r gal. 
R efu nd 

Refund 
Refund I Y,¢( 1) 

Refu nd 
Refund 5¢ (3 ) 

R efund 
Refund 
No 
R efund 
R efund 
Refund 
R efund 
Refund 
R efund 
R efund 
R efund 
Exemption 
R efund 4¢ 

:-.lo 
R efund 

No 
No 

No 
R efund 
No 
No 
R efund 2¢ (~) 
R efund 
Refund 
R efund 
Refund 2¢ 

( 3 ) Law a lso provides for exemption from 5¢ of the gasoline tax of a irplane fuel, for interstate 
u se only, at licensed airports. 
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CAUSES OF ACCIDENTS 
Scheduled Air Carrier Operations 

Causes 
July-

.D«.~II-
J une., bcr, 
If)J6 If)j6 

l u mber of acciden ts invol ved . . . . 41 

P ERSONNEL: 
Pilot: 

Error of judgmen t. ...... .. . !'J. 
P oor techn ique .. . . ..... . .. . I. ,~ 

Disobedience of orders .. . .. . 3·45 
Carelessness or negligence . . . I J -79 
Miscellaneous .. . .... . ... . . . 0 

T otal pi/.ot errors . . . .... . . . 3 !.0,3 
Other personnel : 

Supervisory ...... . . . . . . . . . . 
l'\•Iisce.Lla n. eous . ...... ... ... . 

T otal perso11nel errors. 

i\JATERJ.AL : 
Powe r Pl ant: 

Fu el sys tem . . ... . .. .. . ... . 6.9<) 
CooliJlg system .. . . . . ..... . . 0 
I gnition system ... . . . .. . . . . 0 

Lubrication sys tem ..... .. . . 0 
Eng ine structure . . . ... .. ... 
Propellers and a ccessories .. .. 
Engine-control system . .. . .. 
M iscell aneous . . .. . . . . ..... . 
-ndetermined . . .. .. ... ..... 

T otal power- plant f ailures . . 
Structural: 

Flight-control system ....... 0 

Movable smfaces . . . . ... . . . . 0 

Stabilizing surfaces .. ....... 0 
\Vings, s truts, and bracings . . 0 
U ndercarriage .. . ..... . ..... 6.90 
Wheels, tires a nd brakes .. . . . 0 

Pontoons or boats .. .. . . .... 0 
Fuselage, engine mountings 

and fittings . . .. . . .. ...... 0 
T ai l-skid assembly .... . . .. . . 3-4 5 
1\ll iscellaneous ... .. .. ... . . .. 0 
U ndetermined . ..... . .. .... . 

Total structural failures . ... 
Handling qualit ies .......... 
Instruments . .. .. . .. . . . . ... 0 

Total airplmte failures . .... 10.35 

MISCELLANEOUS : 
Weather . ... .. ......... .. . . .. 20.34 
Darkness . . ........... . .. . .. . 0 
Airport and terrain . .. . . .. . ... 13 -79 
Other . . ..... . .. . .. ... ...... . 0 

Totalmiscella.neous causes . . 34··13 

Undetermined and doubtful . ... . . . 3 ·45 

Total percentages . ... .. .. .. 100.00 

Ja rw~ 
ary-

f tJIU, 

If)37 

28 

0 

-~I 

48·7 5 

10. 72 

2 1 

f 11l:r J mm-
Dec~m- ary-

ber, J ti iM , 

I f)V l f)J 

22 21 

], 6 Ll9 
- .oo 1 0. ; 2 

0 
I 1.9[ 

0 0 

2J . 

0 

0 

4 -76 
0 
0 

0 0 
0 9 ·52 
0 0 

0 0 

0 0 
0 0 

0 14 .28 

0 0 
0 2.J8 
0 2.38 

4·54 0 
0 4 ·76 

9·09 4 -76 
0 0 

4·55 0 
4-55 4 -ii 

0 0 
0 0 

22.73 19.0 5 
0 0 
0 0 

2 2.73 19 .05 

25- 45 19 .05 
0 0 

15. 9 1 9 -52 
9-09 9 -5 2 

50 -45 38.09 

2 . 2 8 4 -76 

100.00 100.00 
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CAUSES OF ACCIDE NTS 
N on-Scheduled F ly ing 

Percell luges 

Cousrs 

Number of accidents invoh·erl . . _ 
PcHSO~><NEL: 

Pi lot: 
E rror of j uclgmen t. . 
Poor technique . . . .. ... _ . . . 
Disobedience of orders . 
Carelessness or neg ligence. 
MisceLlaneous . . 

Total jJilot errors . 
Otber person nel: 

Supervisory .. 
Miscellaneous . 

Tota.l personuel errors . 
:MATERIAL: 

Power Plant: 
Fuel system . . . . . . .. . .. . 
Cool ing sys tem .... . . . . . . . . . 
Ignition system . ..... . . . . . . 
Lubrication system. _ .. 
Engine structure ... . . . 
Propellers and accessories. 
Engine-control system. 
M iscellaneous .. . 
Undetermined . . .... . 

Total power- pla.nt f ailures . 
Structural: 

Flight-control system .... . 
Movable surfaces ... . .. . 
Stabilizing surfaces ...... . 
\Vings, struts, and bracings . 
Undercarriage . . . .. 
Retractable landing gear 

mechanism ....... . 
\Vheels, tires and brakes .. . 
Pontoons or boats . .. . ... . 
Fuselage, engine mount ings 

and fittings . .. ... ... . 
Tail-skid assembly ..... _ 
Miscellaneous . . .. . .. . . . . . . 
Undetermined .... . .... . 

T otal structural f a-ilures . .. 
Handling quali ties. 
Instruments .. . . 

Total ma.terial fa.ilures. 
MISCELLANEOUS: 

Weather. . . . . . . 
Darkness . . . .......... .. ... . . 
illrport and terrain ..... . . .. . . 
Other . .. ........ . ....... . .. . 

Tota-l miscella-neous ca-uses . . 

Undetermined a.nd doubtful . .... 

f a 111t- J u ly-
ary- Decem-

f ttii C, orr , 
1935 1935 

- --
70S So9 

- -----

S.Q6 7-76 
J0 . /7 36.04 

.6 s .69 
11.5t f. 2 0 

0 -3 7 ------
sr.S9 5 2-06 

.0/ 0 

. 2S -49 
- -- - - -

5 2. 24 52 -55 
------

5 -72 4-40 
·'4 .62 

1. 63 1. 62 
.67 .1 2 

2-93 2.60 
. l 4 .62 
-57 -37 
·9 9 -42 

3 -50 5-53 
--- ---

16.2!) 16.30 
--- - --

-42 1.24 
-57 0 
.2S . !2 

r.s6 .So 
4-6 7 7.oS 

0 0 
.60 r. 6 7 

0 .25 

.I4 .06 
0 0 

.JI .25 
0 0 

- - - ---
s.s5 II.47 
r.o6 !.36 

0 . I 2 
--- ---

25-90 29.25 
--- - --

7-89 6.29 
.2I -37 

I 1.07 7. 2I 
2.6!) 3-40 

------
2!.86 I7.27 

--- - --
0 ·93 

J a 11u - J uly - J a m•-
ary- Decem- ary -

Jun e, uer, Jun e , 
1936 10]6 1937 

------ ---
7S9 90!) S.p 

---------
10.23 'J.-17 s .ss 
2S . .) s 33 -77 .)0. 4 5 

·43 . 2 t~ .68 
0- 3 7 1o.So IO. J 7 

.23 .J !) -5 3 
--- - -----

48.6 1 54-6 7 $0.9 1 

0 ·39 . I 2 

-51 -52 .J O 
---------

49-1 2 ss-ss 5 r. JJ 
---------

4- 12 4-74 5· 25 
-38 · I 7 -4-2 

!.90 2.0!) -95 
. II -44 0 

2. 73 2. J l 2.26 
1. 2 0 -55 A 7 

0 0 0 
·' 3 . 22 . 24 

5-23 4 -64 4 -1 9 
--- - - - ---

1.).80 15.1 6 l J -78 
- ----- ---

. 25 -77 1.07 
0 0 0 
0 0 0 

-79 1. 27 .So 
4-J T 5· Ii 5-2 3 

0 0 0 
2.33 2.48 I.4S 

0 0 .I 2 

.25 . I I .06 

.]6 0 . I 2 

.25 .22 . I 2 
0 . I I 0 

------ - - -
8-94 IO.I3 !).00 
!.43 -76 -47 
.or . II -35 

---- -----
26.I8 26. I 6 2J.60 
--- ------

9 -07 6 .ss 8.03 
.84 -74 .oS 

I 1.30 7-3S 12.68 
3 .11 3 .01 4-04 

---------
24-32 I 7. 7 I 24 .S3 

--- ------
-38 -55 .24 

Juty- J (l!lfl -

Decem- ary -
ocr , .I'"'' · 
1937 193s 

------
1,075 S.!O 

--- - - --

IO . .JS 11.0() 

21.7 2 33-S7 
1.! 6 .6o 

11 .59 7- ·o 
-3 7 . ! 2 

- -----
55 -29 53· '(, 

.24 .2-J 

.J 7 . 12 
--- - --

55 -90 53 -5 2 
--- - --

5 -3 4 5- 03 
-40 .J 6 

I. 77 1. 9 6 
.2S . 24 

2.60 3 -05 
.6s .J 6 
. 0 2 . rS 
-33 0 

4-3 4 3 .S 1 
------

15-73 IS-59 
- - - ---

.6s .S6 
0 . ! 2 

. I !) . l2 
I.OO !. 43 
4-23 J .6!) 

·37 . i I 

!.9 5 1 .42 

0 0 

0 .24 
.I!) ·30 

0 0 
·' 4 0 

--- - --
8.]2 S.S!) 

.24 I.I4 

.I!) .so 
------

24.88 26.12 
- -----

7-37 7.02 
.s6 .19 

6 .S9 S.20 
3-47 3-94 

------
r8.29 19-35 

------
·93 !.01 

T otal percentages . . . . . . . . . 1oo.oo 10o.oo roo.oo 1oo.oo Ioo.oo 1oo.oo roo.oo 



FL \ T '\G FACT AKD FIG ill 52 3 

INJU R1ES CLASSIF IED 

J ly-D I!{:ember, 1937 

T o1t1l Pi ots Co-Pilols or S twlents 

l\ i11d of Flyi11g Pusons 
I m:olrcd F >1t t.rer~ Jfinor S o To /at 

lnj rtr)' 
-----

cheduled . .. . . - ..i 1 3 0 0 20 
1 ns ruction a! . . 51 3 .p -3 46 6.1 
Ex-perimental. . l.J. 0 3 

o mmercia l .. . .J Q I 16 10 7 
.PI u.re ... 37 .33 8 

T otal. . roo 

Tot I 
Persons 

K ind of Fly ing l ii !'Olt•ed F ,l /ul 

chedu led . . .. 23 1 29 l2i - 4 
I nstructiona I . . 5 13 12 1.3 .3 16 0 4 4 
Exper imenta l. . 2 -j 0 0 0 0 

'ommercia l . . 49 ' r6 I S 16 6 8 
Pleasure . 8 ; -1 4 0 3 i '. ,.., 1 

- - - - - ---
To ta l. 2 1 IJJ 9 7 7.3 6Q ~ 0 31 37 

J anuary -J e, r9.3 

T ota.l P ilots t.,o-Pilols or tudents 

Kind of Fly ing P ersons ---:--- .-- - -.-;:.,.---.,-- - -: - - --,----,----,----,--

I nvolved Fatal S evere M-inor J ;.j:'a,.,TII I FJiill erere Minor No T otal 
-------- !---- 1 I np t-ry _ _ 

226 s 0 0 10 2I I s 0 0 I4 I Q :·checlu led . 
I nstru ctional .. 
E xperi ment a l. . 
Commercia l .. . 
P leasure . . . . . 

Tota l 

Kind of Fly ing 

Scheduled . .. . . 
I nstructional . . 
Experimenta l. . 
Commercia l . . . 
P leasure . . . . . . 

Total. .... 

.3~ ~ I ~ 2; - ~ ~ ~I I ';; I 5 ~ ~ ' ; ' : 
3 I 2 1 I 5 5 IlO l.J/ I 0 4 5 
; So 35 24 4 - .)"I I .J.l4 ~ o r 13 I 6 

L,f! 6 70 SI 79 6, 1 ;o 1.3 .3 ; 6 roo 

I 
T otal P cl.ssen ers A ircrafl r~w 

P ersons 1 

I n volved Fatal S e1·ere !lfi twr 
1

- .0 Tot.Jl F - l • Ser-m; },hnor N_o T otul 
-1!1~ ; 1 l n:Jttry 

- --1- ----J---
226 22 0 0 t.39 101 ' 0 0 I7 2 5 

38 1 12 0 0 - 38 0 0 0 0 0 
I7 0 0 0 21 2 0 0 0 0 

3 I 2 1 2 4 I7 l .J. IC> l I 0 0 0 l 

78o 36 IS .30 26 3 9 I o o o o 

I, ] I 6 82 I Q 53 ~~ 717 - 9---0- 0 I 7 26 



COMPARATIVE TABULATION OF ACCIDENTS IN CIVIL AERONAUTICS 
1935, 1936, 1937, and the F irst Six lVIonths of 1938 

Compiled by Bureau of Air Commerce, U. S. Depar tment of Commerce 

Mileage Flown P er Accident 

1 01/'1/ary- July- J alluary- July- J a.mwry- July- J a11uary-
1 111 /C , December, Ju11 e, December, Iuu e, December, June, 
1935* 1935 1936* 1936 1937* 1937 1938* 

JV!iles flown in air carri er operations . . .... . . . ' ........ 28.880,242 34.987 . .)$6 
:rvliles flown in miscellaneous operat ions includ ing student 

33,666,96 ! 3 9,9 ,~4 ,809 36,693 .748 40, 709,6 ! 7 39,009,163 

instruction and experimenta l fly ing . ....... 40 ,234, 185 '~4 , 5 2 I ,44 5 41,517,085 51,803,290 45 .259,950 57 ,936,.105 56,.109,0.15 

Total. . . .... . ... . .. .. .... .. . . .. . .. .. . . . .... 6g, I 14,4 27 79, so8,9or 7$, 184,04 6 9 1,748,0\)9 8 1,953 ,698 g8, 6.16,022 95.508,208 

Accidents, all services .. . . ... .. ... . . ... . . .. .•. . ..... . . 73 7 8.p 83 1 937 8 70 1,097 S6 r. 
Miles flown per accident, a ll servi ces . .. .. 93 .778 94 .•129 90,474 97, \) 17 04,200 89 ,923 11 0,9 27 
Accidents, air carrier operations .... . . . . . . . . . . . . . . . . . . . 29 33 42 28 28 2:2 2 r 
Mi les flown per accident, air ca rrier operations . . .. . . . . . . . 995,870 1 ,0 6 0 , 226 8o1 ,594 J,,p 6,6oo I,J IO, .I9 1 1 ,8so,.IJ 7 1,857,579 
Accidents, miscellaneous operations . . .. .. . . 708 809 789 <)09 8.p I ,OiS 8.10 
Miles flown per accident, miscellaneous operations ... . . s6,828 55,03 2 52,620 s6,o89 53 ,75.3 53,89·1 67,26 1 
Fatal accidents, all services** . .. . ... . . ... .. 86 86 6s 10.1 75 ll 6 8s 
:Miles flown per fatal accident in all serv ices . .... . . . . .. .. 8o3,656 924 ,522 I , 156,678 882 ,193 I ,092, 716 850 ,397 I, I 23 ,626 
F a tal accidents , air carrier opera tions** .. 5 3 5 5 3 :) 5 
JVIiles flown per fatal accident in air carri er operations . 5,776,048 1 r ,662,485 6, 733 .392 7,988,962 l 2 , ~J l ,24 0 IJ ,s69,87 2 7,Sor,8.} J 
F atal accidents, miscellaneous operations** 8 1 83 6o 99 72 II .) So 
:Miles flo wn per fatal accident, miscellaneous operations . .. 496, 71 8 536,403 69 1,95 1 . 5 2J. 206 628,6 10 5 I 2, ( 12 706,2.;8 
Pilot fatalities, all serv ices .. . .. . . . . . . ... . . . . .. . . . 7 2 70 52 87 6o 07 70 
Miles flown per pi lot fata lity, a ll servi ces . . . ..... .. . . . 959,923 J, IJS,84 I I ,44 5,84 7 I ,0$.1,5 76 1 ,36s ,8os 1,0 16,969 I ,J64, -IOJ 
Pilot fatalities, air carrier operations . .. . . . . . . . . . . 5 3 4 5 2 3 5 
Miles flown per pilot fata lity, air carrier opera t ions .. 5,770,048 1! ,662,.185 8,.p 6, 740 7 ,988,o62 18,3.16,8 7.1 l J ,$09,872 7,8or ,8.33 
Pilot fatali t ies, miscellaneous operations ... .. 67 67 48 82 58 0.1 us 
Mi les flo wn per pilot fata lity, miscellaneous operations. 600,510 664,499 864,939 6.) 1, 7,17 780,J .I4 6 16, J.IS 869,216 

* It should be borne in mind that weather conditions during the last 6 months of the calendar yea r are more bvorablc for fl y ing tha n du ri ng the 
first 6 months, hence, in making comparisons, figures for corresponding periods should be used in each case. 

**A fatal aircraft accident is one in which I or more persons (passenger , pilot , or crew) were killed or fa tally in jured. 
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Aeronautical Director) 

. lj !Jj E T 

. e ronauti cal hamb r of Comm n:e merica. ln 

:.ra nu fac turer . ir raft . 

Ins titute ce. 

1\a tiona l Aer nau ic A ociation . 

A it· T ransport As_ocia t ion of .-\ merica . 

Na ti na llntercoll eg iate Flyin Club. 

ociety of A utom ti \·e En ·neer- . Inc. 

T he Soa r ing Society f Amer·ca. It .. 

T he merican Soci ty o i 1Iechanical E 
. ir Corps \ Var Departme 

Federa l Communicati ns Co m· ·on 

Burea u o f Aerona utic . .:\aYY . 

The Nat ional As ociation oi a e 

Burea n o f Foreig n and Dome c 
D epa rtment oE ommer e . 

Na tiona l f\dviso ry Committee for 

Nationa l Bureau of tan dard. 

U. S. Coas t Guard . 

P ost Office Department Air Mail e ce . 

Civil Aeronauti cs Author ity 

U . S. vVea ther Bureau . 

_, 

S- .:29 

5 0 

~ I 

: 3 

Cong ressional Committee In 

U. S. F orest Service . 

e ted in A,;a · n . 5 (}-541 

-4 1 

Diplomatic Service to the ·ni ed tate; 

State A viati on O ffic ia ls 

Aeronautical P eri odi cals of the nited - e:o 

Flying and Ground School . 

A irplane and Eng ine Mechanics· cl ools 

National Defense Act :--+l'l 5 3 



AER NA ·rr AL DIRECTORY 

AERONAUTICAL CHAMBER OF COMMERCE 
OF AMERICA, INC. 

729 Fifteen th Street, N.W., 
\Vashington, D. C. 

0 fficers for 1939 

President. ...... . 
Vice President.. 
Vice President. . . ... . . ... .... . 
Secretary ................ . .. . 
Treasurer and Ass t. Secy . . . 

30 Rockefeller Plaza 
New York 

.. . . J ohn H. J oue tt 
. . . . . .. .. Robert Gross 

. ... . . .... .... . \V. T. P iper 
. ..... ... ... . . C. G. Taylor 
. ... . ..... . Frank J. Walsh 

Executive Committee for 1939 

\V. H. Beal.. . . . . . . . . . . . P resident , J\\riation i'vfa nufacturing Corpora tion 
Laurence D. Bell . . . . . . . . . . . . . . . . . . . . . . . . ... .. . Pres id ent , Bell Ai rcraft Corporat ion 
Donald L. Brown. . . . . . . . . . . . . . . . . . . . . .. . President. nited Aircraft Corpora tion 
Clayton J. BnLkner ... . ............... Presid ent, Waco Aircra ft Company 
Sherman !'vi. Fairchild . Pres ident, Fairchild E ngin e & Airplane Corporation 
Courtlandt S. Gross .. . . Eastern United States I epresentati ve, Lockheed Aircraft Corpora tion 
L . R . Grumman. . . . . . .. ... .. ... President, Grumman Aircraft Engineering Corporation 
John H. Jouett. . . . . . . .. P res ident, Aeronau ti cal Chamber of Commerce of America, Inc. 
J. H. Kindelbcrger.. .. . . . . ................ . .. President, North American Aviation, Inc. 
Charles l'vlarcus..... . ............... Vi ce Pres ident, Bendix Aviation Corpora tion 
Thomas A. Morgan.. . . . . .. . ........ Chairman of the Board, Sperry Corporation 
James P. Murray.. . . . .. . ....... . .. . Vice Pres ident, Boeing Aircraft Company 
John M. Rogers .... . . . ....... Vice P res id ent , Douglas Aircraft Company, Inc. 
Guy W. Vaughan.... . . . ............... President, Curtiss-Wright Co rporation 
H. E. Weihmiller . . . . . ..... Vice President, Consolidated Aircraft Corporation 

Board of Governors for 1939 

W. H . Beal.. . . . . . . . ... President, Aviation Manufacturing Corporation 
Walter H . Beech.... . ............ President, Beech Aircraft Corporation 
L. D. Bell . . . . . . . . . . ........ . ..... President, Bell Aircraft Corporation 
William Brinckerhoff. . . . . . . . . . . . . President, Private Fliers Association 
Donald L. Brown. . . . ... . . . .. President, United Aircraft Corporation 
C. J. Brukner. . .. ... . . . . . . . . . . . . . ....... ... President , Waco Aircraft Company 
Sherman M. Fairchild. . President. Fa irchild Engine & Airplane Corporation 
Carl I. Friedlander . . .. Vice President, Aeronautical Corporation of Ameri ca 
Richard Goldsmith. . . . .... .... ................. .. President, The B. G. Corporation 
M. B. Gordon. . . . . .......... .. ........ Vice President, Wright Aeronautical Corporation 
Courtlandt S. Gross ... Eastern United States R epresentative, Lockheed Aircraft Corporation 
L. R. Grumman ................. .. . President, Grumman Aircraft Engineering Corporat ion 
W. D. Guthrie... . . . ............... .. .......... . President, Roosevelt Field 
Paul Johnston..... . ...... ... ....... ...... .. Editor, Aviation magazine 
John H. Jouett ... . ....... . . President, Aeronautical Chamber of Commerce of America, Inc. 
J. H. Kindelberger ....... . .............. . ....... President, North American Aviation, Inc. 
H. W. Lake .... Domestic Manager, Aviation Sales Department, Socony-Vacuum Corporation 
Charles L. Lawrance . ........... .. President, Lawrance Engineering & Research Corporation 
Albert I. Lodwick ........ . ........... Vice President, Aviation Manufactu\"ing Corporation 
Charles Marcus, . ... ..... . .. ... . .. . .......... Vice President, Bendix Aviation Corporation 
Thomas A. Morgan . .... . .. ... ... . ... . ... . .... Chairman of the Board, Sperry Corporation 
James Murray ....... . . . . ........ . .... .. ....... Vice President, Boeing Aircraft Company 
Oliver Parks .......... . .... . ... . . . .. . . ..................... President, Parks Air College 
E. T. Price. . . . . . . . . . . . . . . .. . ... .. ......... . ..... President, Solar Aircraft Company 
John M. Rogers . . . . . .... . .. . ... Vice President, Douglas Aircraft Company, Inc. 
J. Story Smith . ............ . .. . . .. ........... President, Jacobs Aircraft Engine Company 
John Dwight Sullivan. . ... . . . . .. . . .. .. .. ....................... . ... . . Attorney at Law 
Guy W. Vaughan. . . . . . . . . . ........ . .. . .. President, Curtiss-Wright Corporation 
J. Carlton Ward, Jr ..... . ...... . ... .. ......... Vice President, United Aircraft Corporation 
H. E. Weihmiller ...... .. ... . ... . ....... Vice President, Consolidated Aircraft Corporation 
James Work ............. . .. . .... . . . ..... . .. President, Brewster Aeronautical Corporation 



ER ~ _ -TICAL DIRECTORY 

MAN UFACTU R ERS AIRCRAFT ASSOCIATION IN C. 

SO Rockeielle;r Plaza, New Yor~k 

Officers 
Iected January 31, 1939) 

. . Bradley . . .... .. . . . . . . . . . . ....... .. . . . ......... . . . ......... Chairman of the Board 

~~~~~;-JE .~\-ils~~ .· .· · .· .· .· .· .' .· .· .· .· .· .· .' .· .· .· .· .·_·. _· _· .' _·::.· .·.' .' · .' .. ·.· ·.· .'.'.'.' .· .·.· .· .· .·:.·.· .' .\· i·c~- ~~::~:~ 
\ \' illiam E. Va.lk .. ... . . .... . . .. . .... . .. ... ... ............. . .......... . . Yice President 
J ohn ?II . R ogers. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... \ ' icc President 

fi:~h J~-~=~·: ': · .. · .. · ..... ·_.·_.· .. · .. · .. · .. · .. · .. ·.-· .. · .. · .. ·.- ·.· .. · .. ·.-·_.·_.· .. ·. · .. ·. ·. ·.-· ...... ·_.·. ·_.: :·_. ·_.·_.· .. · .. · .. ·.· .. ·.·. ·_.·.· .. -.~-~~ .. ;~::~~ 
J ohn A. :l.Ilboru .. .. ... . ....... . . . .... . ....... -·t. T -,.- . e ,-., Genern.l ~lanager 

Direc rors 

INSTITUTE OF TH E AERON .. ~ T AL 

30 Rockefeller Plo.z !\eT Y -

Officers and Coun · for 1 

jj[~~~i~Il···· ii:i :; :: i•i ii / /( i;•. · ... 
The Council 

Edwin E. Aldrin 
P. R. Bassett 
B. C. Boul ton 
L uis de Florez 
Ri cha rd Goldsmith 
Leroy R. Grumman 

John D. Akerman 
G. M. Bellanca 
Vincent Bendix 
Lyman J. Briggs 
R . S. Damon 
James H . Doolittle 
C. L. Egtvedt 

]. C. H unsaker 
Charles L. Lawrance 

Advisory Board 

J ack Frye 
Hill L. .llibb:rrd 
F. K ~sten 
Alexander K.lemin 
Paul :Kollsman 
I. n1achlin Laddon 

P ast Presidents 
D . \V. D ouglas 
Glenn L .. lnrtin 

ac=ing Corporation 

IE 

t Coroomti n 
t Cori>omtion 

E S 

. .•.. Geo e W. Lewis 
. .- herman 1',!. Fair child 

.... . J . .. Herlihy 
] . H. ~indelberger 
Robert J. Minshall 
.. . E. • . talker 

Charles H. Colvin 
... L ter D . rdner 

ver Loening 
Ricbo.rd hl. iock 
E:u-1 D. Osborn 
A. E . Raymond 
H. J. E. Reid 
E. P. \\'amer 
John E. Younger 

Cl rk B. M illikan 
T. P. Wright 



.'\ERO:\:\l"TIC:\1. DII\.ECT( li\.Y 

NATIONAL AERONAUTIC ASSOCIATION 

X a tiona I lleadquarter,. I luJ~IIlt ( 'ird•·, \\'a-hiw:t .. n. I• < • 

Representative in U.S. A. of the Federation Aeronautiquc lnt<·rnation.,lc 
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Chief E quipment Branch . · · · · · · · · · · · · · · · ... . .. . . Major G. W. Goddard 
Chief Inspection Sect ion. . _· _· .· _- _· .· .~ .· ." ." .· ~· _· ." .' .· .· . ." . .. . .. ... 1\injor T . H . Cha.pman 
Chief F ly ing Branch. . . . . . . . .. . . _ .... .. .......... . . . . . ~ajo· tanley M . Umstead 

FEDERAL COMMUNICATIONS MMISSI ON 

\Vashington, D . C. 

Comm issioners 

Frank R . McNinch, Chnirman 
Thad H. Brown T. A. l\1. ~ven 
Norman S. Case Eugene 0 . ykes 
George Henry P ayne P:ml \Vnlker 

T. J. Slowie, Secretnzy 
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BUREAU OF AERONAUTICS, U. S. NAVY 
Washi ngton, D . C. 

Cha rles Ed ison, Acting Secreta ry of t he Navy 

Officers on Duty in Washington 
Chief of Bureau. . . . . . . . ... ...... .. ... ... ... . ... . Rea r Ad mir::tl J ohn H. Towers 
Assistant Chi ef of Bureau. . . . . . . . . . . . .. . . ........... .. . Cap ta in i\l . A. :\l it.schcr 
Capta in s ...... . . . .. . . . . . E. A. 'obey (SC), S.M. Kraus, H . C. Richa rdson ( Ret. ) 
Commanders . . . . . .. R . Botta, A. C. Davis , R. E. Davison, \V. ·.Diehl , G. l" ul ton, 

L. ]'v[. Grant , \V. '.II. Lockhart , E . L. Ma rshall , H . R . Oster, E. i\ [. Pace. F. \ ·. Pennoycr , 
L. B. Richardson, H . B . Sa llada, L. C. Stevens, F. B. Stump, C. A. N icholson. 

Lieutenant Comman ders .. . . .. F . L. Baker, H .. E . Dl ick, J. V. Carney, S. B. ooke, C. F. ol-
ton, G. H. D ellau n, R. E . F arnsworth, ]. \V. H arris, C. L . H elber, 1". l\ L Hughes, J. \\'. 
K ing, I. M . M cQuiston (U · ~ ]~ ) . J. E. Pixton, J. L. P ra tt, \V . T. Ra$sicur, A. R. Sanborn , 
A. Soucek, J. F . \\'egfortb, 0. A. Weller, J. P. Whitney. 

Lieutenan ts .... . . .... .. J. \V. C. Brand, \V. E. Cleaves, E. \V. Clexton, W. A. Evans, 
R. S. Hatcher, L. \V. J ohnson, W. F. K lin e, J. M . Lane, D . N . Logan, S. G. i\li tchell , 
W. S. Parr, R. S. Quackenbush, C. \V. Smith. P . D. St roop, A. D. Vosse ller. 

Marine Corps Avia t ion . . . . . . Col. R .]. Mitchell , L t . Col. L. G. Merritt, i\Iajor D. f. J ohnson. 
Captains C. T. Dailey , A. D . Cooley , S. S. J ack, A. \V. K reiser, F. H. 'chwable, P . K . Smith. 

U . S. Army L iaison Ofli cer. . . .. . Captain D. F . F ritch, L'S:\. 

Naval Air Stations 
Anacostia , D. C. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. . . . Commander S. P. Ginder 
Lakehurst , New J ersey. ... .. . .. . . . . ... . . . ... .. .. . . . . .... . Commander]. L . K enworthy 
Norfolk, Virg inia . . ...... . . . . . . .. . .. . . . ... . ..... . . . . . . . . . . . .. Captain P. N. L. Bellinger 
Pensacola, Florida . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...... . . Capta in A. W. F itch 
San Diego, California... . . . . . ... . . . . .. . . . .. . . .. . . .. . . . . ..... . . . Capta in J. S. McCain 
Seattle, Washington. . .. . . . . . . . . . . . Commander A. \V. Radford 

Coco Solo, C. Z . .... . . . 
Pearl Harbor, T. H . . . 
San Pedro, California . . 
Sitka, Alaska. 

Quantico, Virginia .......... . 
San Diego, California. . . 
St. Thomas, Virgin Jslands . 

Fleet Air Bases 
.... . Commander C. \V. Wieber 

. .......... Captain E . Buckmaster 
.... Commander J. C. Monfort 

. ... . Lieutenant Command er J. C. Cronin 

Marine Flying Fields 
. .... . . . ..... . .. Lt. Colonel Field Harri s 

Carrier Divisions 

. .. Lt. Col. L. E . Woods 
. . .... Lt. Col. F. P . M ul ca hy 

Commander Aircraft , Battle Force . . ........... . .. Vice Admiral C. A. Blakely 
Chief of Staff. . . . . . . . . . . . . . . . . . . . . . . . ... Captain Leigh Noyes 
U. S. S. SARATOGA . . . . . . . . . . . . . . . ... Capta in A. C. R ead 
U. S. S. LEXINGTON . . . .. Capta in A. D. Bernhard 
U. S. S. RANGER. . . . . . . . . . . . . ... Captain R. F. Wood 
U. S. S. YORKTOWN. . . . . . . . . . . . . . . . . . . . . . .. Captain E . L. Gunther 
U. S. S. ENTERPRJSE ...... . . . .... . . ... . . . . . . . . . . . . . . . . . .. . .... Capta in C. A. Pownall 
U.S. S. WASP . ........ .. .. ...... . ................. . .... Captain J. W. Reeves 

Naval Aircraft Factory 
Philadelphia, Pennsylvania ...... . ............... . . . . .. . ..... Captain W. W. Webster 

Special Aviation Duty 

Aide to Commander-in-Chief, U. S. Fleet..... . . . . . . . . . . . . . . . . . Commander F. P. Sherman 
Aide to Commander, Battle Force ........ , . . . ....... . ... Commander H. M . Mullinnix 
Aide to Commander Cruisers, Scouting Force. . . . . . ... Lieutenant Commander M . R. Greer 
Aide to Commander, Scouting Force ....... . ......... Lieutenant Commander H. M . Martin 
Office of Naval Operations ... . ..... Commander R. P. Molten, Lieutenant Commander M. B. 

Gardner, Lieutenant J . H. Griffin 
Naval Examining Board ............................ Lieutenant Commander J . R. Dudley 
Board of Inspection and Snrvey .......... . .... . ... . Lieutenant Commander R. E. Jennings 
Bureau of Navigation .............. Lieutenant Commander J. B. Lynch (USNR), Lieutenant 

Commander W. W. Smith 
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Bur au oi rdnance ... . . . .. ... . . . . Lie tenan Commander D. \'. Gallery, Jr., Lieutenant 
} . . Cll cC lurc 

B ureau f Engineering ... . . .... ... . ..................... Lieut ant Commander F. Akers 
B ureau of Cll edicine and urger}·. . . . . . . . . . . . . . . . . . . . . . . Commander J. . . dams (MC) 
Hyd rographic fficc .. .. . .. . ............. . .......... Lieu ena.nt ommander ] . . Michael 
Aer nautica l Board .. ......... ... . ...... . . . . . . . . . . . . Lie ten t Commander J. E. Dyer 

THE NATIONAL ASSO CIATI O N OF STAT E 
AVIATIO N OFFI CI AL S 

Officers for 1939. 

P r es ide nt 
EIARLES L. C\ [ ORRlS 

ommissioner of eronautics 
tale of Connecticut 

S econd Vice-Presiden t 
RAY1!0XD R. TAtru 

Trea urer, Board of . eronauti 
' tate of Oregon 

S ecre ta ry-Trea s urer 
G EORGE c. ROB E-RTS 

' ecretary 
lllinois Aeronautics Commi- 'on 

Northeast R egion 
R OBERT L. COPSEY 

R egional Vice Pres.i = 

New J ersey Avia tion Comrni-- ion 

E a s t Ce n tra l R egion 
EI'E LDON B. S TEER 

Assi ·tant D irec tor, D epa.r tmenl of Aeronau · 
Sta te of M ichigan 

South Central R egion 
]. M . G ENTRY 

Thl:: Vi e-Presi e:n t 
DEXn:R C. MAuix 

ut:b:w-est Region 
J. E. G .llL'f 

1011 

<;ecreta ry, ta te Aircraft Officer Ae: · Commi- ion 
ta te of Oklahoma 

or thwest Regi 
Eo. ) J. B'R\' • .U­

Direc or of :\\ · · 
State of Id 

Wa hi.ng on, D. 

Harry L. Hopkins, ecre -~- • 
Edward J. Noble Uu er . 11· Ol 

F. H . R awls, Act ing Director, 13ure!lu ofF 

Automotive-Aeronautics Trade Division 

Acti ng Chief . .. . .... ... ........ . ... . .. .... . .. . - · · · · · · · · · · · · · · · · · 
Aeronau t ics T rade Sect ion . . . 

.. . . . Paul R . ! iattix 
. E. Christopherson 

Note :-The Automotive-Aerona utics Trade Di\·· io i-s - urce of information on civ il 
avia tion developments abroad , aeronautical e..'tport m!lrket.s d rei. ted data. 
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NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS 

Navy Buil ding, Washi ng ton, D . C . 

Laboratories, Langley Fi eld , Va . 

Created by act of Congress approved Ma rch 3, I I) I 5, for the supervision and di rec tion of the 
scienti fic study of the problems of flight . I l~ membership was increased to rs by act approved 
l\'la rch 2, 1929. The members a rc appo inted by the P resident , and serve as such without 
compensa tion. 

J oseph S. Ames, P b.D. , Cha irman, P resident ­
E meri tus, J ohns H opk ins University, Balti ­
more, :Md. 

Vannevar B ush, Sc.D. , Vice Chairman , Car­
negie I nst itution, \\"as hington , D. C. 

Charl es G. Abbot , Sc.D ., Secreta ry , Smith­
sonian I nstitu t ion. 

H enry H. Arnold, ·1\IJ.ajor Genera l, Uni ted 
States Army, Chi ef of Air Corps, \\'a r D e­
partment. 

Lym an ]. Briggs, P h.D. , D irec tor, Nationa l 
Bureau of Standards. 

Arthur B. Cook, Rear Ad mira l, Uni ted Sta tes 
Navy, Chief, Bureau of Aeronautics, Navy 
Department. 

Clin ton M. H es te r, A. B., LL.B ., Admi nistra­
tor, Civil Aeronauti cs Authority . 

J erome C. H unsaker, c.D., Mas achuset ts 
I nstitute of Technology, ambridge, i\Ia ·s. 

Syd ney M. K ra us. Ca1 ta in, Un ited States 
Navy, Bureau of Aeronautics, Navy De­
partment. 

Cha rles A. L indbergh, LL.D. , New York City 
Edwa rd ] . Noble, A.B. , Chairman, Civil 

Aeronauti cs Authority. 
F ra ncis \V. Reichelderfer, A.B., Cbicf, United 

Sta tes Weather Bureau. 
Augustin e W. h.ob ins, B rig. Gen. ' nited 

Sta tes Army, Chief, J'vi a teriel D ivision, Air 
Corps, Wright I· ield, Dayton, Ohio. 

Ed ward P . \Varn er, Sc.D. , Greenwich, Conn. 
Orville Wright, Sc.D., Dayton, Ohio 

George \V. Lew is, Sc.D ., D irec tor of Aeronauti cal Research 

John F. Victory , LL.M ., Secreta ry 

Edward H. Chamberlin , Ass t. Secy. 

Henry]. E. Reid, Engineer in Charge, Langley Memorial Aeronautical Laboratory, 

Langley Field, Va. 

John J . Ide, T echnical Assistant in Europe, Paris, France 

NATIONAL BUREAU OF STANDARDS 

Connecticut Ave. a nd Upton St. , Washington, D . C. 

Director. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .... .. . . ... . .. . ... ... . . Lyman J. Briggs 
Assistant Director for Research and T esting . ... . ... . . . . ..... . . . . . . ... ... E . C . Crittenden 
Assistant Director for Commercial Standard ization . . .. ..... .. .. . ... . . .. . .. A. S. McAllister 
Chief of Division of : 

Electricity . . . .. .... . .. . . . .. . .. . ..... . ... . .. . . . .. . . .. . .. .. . . ... ... E . C. Crittenden 
Weights a nd Measures .. .. . ... . .... .. ........ . .... . F. S. Holbrook and H. W. Bearce 
Heat and Power . .. .. ... . .. . ... . .. . . .. .... . .. . .. . .... .. .... . .. .. . . H . C. Dickinson 
Optics . .. . ..... . .. . .. . .. .... .. . ... .. . . ... ... .. ..... . . .. . .. . ... ..... C. A. Skinner 
Chemistry . .. . . ...... ... . . .... . . . . . . . . . . . ... . ... .. ..... .. .. ... .. . G. E . F. Lundell 
Mechanics and Sound . . .. .. .. . . .. . .. . . ... . ... .. .. .. ... . . . . . . . . . ... . . H. L . Dryden 
Organic and Fibrous Materials ....... . . . . . . .... . ... . . . . . . . ............ W. E. Emley 
Metallurgy . . . .... ... . ... . .. .. ...... . . .. . . . ... . . .. . .. .. ... . ..... . . .. H. S. Rawdon 
Clay and Silicate Products . .. . .. . .. .. .... . . ........ . ... .. .... .. ........ P. H. Bates 
Simplified Practice .. .. ... . .... . .... . . . .. . ..... . . . . . ... . . . .. .. . . . . . . .. . . E. W. Ely 
Trade Standards ... .. ... . .... .. . ... .. ... . .. . . ...... . . .. . . . . . . . .. . . . . I. J. Fairchild 
Codes and Specifications .. . . . .. . .. ... . ... .. .... . . ... .. .. .. . . . . . .. . . A. S. McAllister 
Office .... . ....... . . . .... .. .. . . .. . . . ..... . . . ..... .. ........... . . . . . D . E. Thomas 
Plant. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .. . .. . . . . .. . . . . . . . . ..... 0 . L. Britt 
Shops . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .. . . ... ..... . . W. I-I. Seaquist 
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U. S. COAST GUARD 

D E PARTMENT OF THE TREASURY 

Henry :IIorgenthau, Jr., tary of e T re:JSUTY 

. tcphcn B . Gibbon , .'\ssl. <::ecy. i.n Char e of Cus ms, Coast Gua.rd, and Narcotics 

Officers on D uty in Washington 
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om mandan t , · . . Coas t Guard . . . . . .... . . . .. ....... .. . .... R Adm.irol R. R. \\ aesche 
hicf A vi a Lion Officer . .. . ......... . . . . . . . .. .. .. .......... ... ... . . Captain L. T. Chalker 

Aviation Operations . . .. ....... . . . .. ... . .. . . .. . .. .... ............ Lieutenant C. B. Olsen 
Aviation Materiel. . . . . . . . .. . .. . . ... . .............. . ... . .... Lieutenant G. H. Bowerma.u 

Cb:iei lnchinist F. f. Crump 
Aviation F inance . ... . . .. .. . .. . . .. .. .. . . ..... ..... . ..... Chid Pa_· C~ · L. T. obbin 

cnio r Aeronautical Eng ineer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .... . .. . H. . ocklio 
Civi l Engineer ............ . .. . . . . ... . . .. ... . ......................... E. L. Me.Ga.ndy 

Coas t Guard Air m: · ::1 

I em, ?.l assac.husetts. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - · 
rew York, N.Y .... . .. . ... .. . . . .. .. ... . . .. .............••. ...L.J·r=~=~ 

Cba.rlcston, . C . .. . ... . .. . .. ... . . . . . . .. . . ... .. ..........••...•. 
:11ia.mi , F lorida . . .. ....... .. ... . ... .... . .. ... . .. .. .. .................... ~u= 

t. Petersburg, Fla ......... . . ..... .. ..... ............. ......•.•.. .~.~~· :m<=La~ 
Biloxi, l\I iss .... . .... . .. . ..... . .... .. . .. . ... . . . ...... . ...... - · • R. L. Raney 

a n D iego, Ca lif. .. .. ... . . . . . .... . .. . .. . .. . . . .. . . .. .....• . .••..... Lieut. • C. Linholm 
Port Angeles, Wash .... .. ...... . .. .. ... . .. . . .. . ............. • •t. Comdr._ . i\1. Kelson 

Coast Guard Air Patro_ D e.ta!±m ~-
Cape l\Iay, N. J . ... . . ........... ... . .... . . ... . .. . . . . . . . . . •. . . . . . Li u. R. L . Burke 
E l Paso, T exas. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . y • • L. Gmntharn 

Inspectors of Coast G= 
Lieut. Comdr. W. J, Kossler 'ef _.....,~..,.""'•""' 
Chief Machin ist \V. R. Kenly A. C. 
Chief Machinist H. D. Olmstead 

POST OFFICE DEPARTMENT AIR SERVICE 

Washington, D. C. 

Postmaster General. . . . .. . .. . . .. . .. ... ..... ... . ...... . . . . . . . . . . . . .james A. Farley 
F irst Assistant Postmaster General. . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . ..... \V. ~-- Howes 
D eputy First Assistant Postmaster General..... .. .. ...... . . . . .. J. nf . Donaldson 
Superintendent , Air Mail Service. . . . . . . . . . . . . . . . . . . . . .. Charles P . Graddick 
Assistan t Superintendent , Air Mail en ;ce. . . . . . . . . . . . . . . . . . . . . . M . noble 

J. C. Young, Assistant Superintendent.. . . ... ................... . . .... l\ew ·or·, N. Y 
J. A. Cruickshank, Assistant Super intendent . . ...................... . . ... Chicago, Ill. 
B. H . Lockett, Assistant Superintendent. . . . . ........•................. . .. At lanta, Ga. 
A. C. Hodges, Assistant Superintendent. . . . . . . . . . . . . . . . . . . . • . . . . . .... Fort Worth, T ex . 
A. 0 . Willoughby, Assistant Superintendent. . . . . .. . . ............. . .. San Francisco, Calif . 



ER NA -T l CAL DIR E T R\' 

CIVIL AERONAUTICS AUTHORlTY 
Washi ngton, D. 

Robert H . Hinckley... . . . . . . . .. . . . ... . . ... . . .. ... .. . .. Chairman 
Harllee Branch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . Vice- h:lirma n 
Oswald Ryan... . . . .. . . . . . .. . .. .. . .. . . . . . . . . . . . . . . . . . . . . . 'fhird ?I f ember 
G. Gran t Ivlason, ]r...... .. . . .. . .. . . . . . ... . . . . . Fou rth :"-·I ember 
Edward P. Warner . . . . . . . . . . . . . . . . .. . .. . .. .. . .. . . . ..... . ... . Fi fth ~[embe r 
Clinton M . H ester. .. . . . . . . . . . . :\ dmindrat rand upen· is r 
L. W. Pogue. . . . . . . . . . . . . . . . . . . . . . . . . . . . . General 'oun c l 
Paul J. Frizell ... .. . . .. . . . .. . . . . . . . . . ... ... . . . . . . .. . Coordin a tor and c reta ry 
P lanning & Procedure Division . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . J as . C. in nigen 

Pla nning cct ion.. . . ....... . . . . . . .. . ... . . . . . . . . . . . . . . . \\'a lter W. Lei\ I at 
Survey Section.. . . . . . . . . . . . . . . . Alfred Hand (A cling) 

Budget & F inance D ivision . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A . ]. Naylor 
Budget & Sta ti st ics Section . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . E. \\' . Giffo rd 
Finance Section... . \\'. R. Bchn 

Personnel Division . . . . . . . . . . . . . . . . . . . . . . . . . . .. D i k Ca.rl son 
Assistant Director . . . . . . . . . . ... . . A. 0. Preil (:\ cling) 

P lacement ection.. . .. \!fcrcedc Berry (Acting) 
Classificat ion . ect ion. . . . . . . . . . . . . . . . Kathryn Luginbuhl (Act ing) 
Appointment & Record nit. .. ... . .... .. Guy Dor cy 
Payroll & Leave Uni t. . . . . .. . . . .. .. . .. . M ary A. Bishop 

Office Service Division. . . . . . . . . . . . . . . . . . . . . . . . . ... C. M. Estep 
Purchase & P roperty Section . . . . . . . . . . . . . . . . . . . . . . . . . . . . E. R. Ryan 

P urchase & Lease Unit .... . .. . . .. . . . . . .... . ... . ..... . L. \V. Lawrence 
Property Unit.. ... ... .... . .... . ... . . ... . ... . .. . . ... ... A. Ruderman 

Reprod uction & Servi ce Section. . .. . .. . .. . . .. . ... . . . ... ..... S. A. K emp 
Printing & Reprodu ction ' nit. ... ... ... . . . . . .. . .. . . ... . R. C. Leachm an 
Service Unit: 

Traffic Manager .. . .. .... . .......... . . . .. . . . . . ... . ....... . . \V. C. Kliets h 
Di ctaphone Pool.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... i\lrs. G. Kibler 
Mail & Jv!.ess~nger. . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .... C. S. Shields 
Commumcat10ns. . . . . . . . . . . . . . . . . . . . . . . . . . ... M rs. I sabe l Burton 
Bolling F ield. . . . . . . . . . . . . . . . . . . . . . ......... F. C. CuLlers 

Records Division . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... .. . R. R. Reining 
Minutes Section . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. C. D. Flanner 
Docket Section. . . . . . . . . . . . . . .. . . Lolita Toothaker 
Centra l Files Section. . . . . . . . . . . . . . . . . . Lillie N ielsen 
Certificate Section . . . . . . . . . . . . . .. . . . . . . . . . .. . . . .... Clark Conway 

Registration Unit .... .... . . . . . . . .. .. . . . . ....... Donie Hatch 
Recordat ion Unit. . . . . . . . . . . . . . . . . . . .. . . . . . . . .... Kathryn P ickett 
Aircraft Uni t... ..... . .. . . . ...... . . . . . . . . . . . . . . . . . . ..... . .. Nella Morrow 
Airmen Uni t. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. H elen Holmes 
Certi ficate Files Un it. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . ... Mabel Harris 

Air Safety Board 

Col. Sumpter Smith .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... .. .... Chairman 
Tom Hardin.. . .. .... . . .. . .... . ... . ... .... . ...... . ... . . . . . . . . ... Vice-Chai rman 
C. B. Allen . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ......... . Third Member 
Chief Counsel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... Darrell T. Lane 
Executive Officer .. ...... . . ... ... ... . . .... ... .... .. . ....... . ... . . .. . . .. W .S. McD uffee 

Asst. Executive Officer .. .... .... ... ... ..... ...... . .... .. . . .......... . L. R . Inwood 
Asst. to Executive Officer ..... .. .... . . . . . .. .. . John Foscue 
Investigation Division .............. . . . . . . .. . ... . . ... . .. . ...... R. D. Hoyt (Acting) 

Examiners Section .. ... . . .......... . .............. . .... ... ......... Fred Glass 
Investigation Section .. ........ . .... . .. . .... . ... . .. .. .... . . . . ... . .. R . D. Hoyt 

Information & Publication Division : 
Liaison Section . . ....... . ... .... .......... .. .. . .. . .. . . ....... .. .. W. S. Stapler 
Information & Statistical Section . . .. . . .. .. .. . . . . .. . . . .. . . ..... . ... Frank Miller 

Recommendations Division . ... . ... .. .. . ... . . . . . . . . .... . . . ... .. . .. ..... G. C. Miller 
Analysis Section . . .. .... .. . . ... ......... . ... ......... . . ... .. ... J. \V. Lankford 
Technical Section . . .. .. .. .... . .. . .... ... .. ...... . ............... Ronald Rohlfs 
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{D ) James eccombe 
(D) George \V. Gillie 

John McDoweLl 

U . S. FOREST SERVICE 
DEPARTMENT OF AGRICULTURE 

Washington, D. C. 
Henry A. \ \ allace, Secretary of Agriculture 

Chief of the Forest Service: F. A. ~!lcox 
Northern Region ....... . ............. . .......... Headquarters: Missoula, l'vion t . 

Evan W. Kelley, Regional Forester 
Rocky Mountain Region ... . ...... . ..... . . .. . . .. . Headquarters: Denver, Colo. 

Allen S. Peck, Regional Forester 

(R ) 
(R) 
(R ) 
{ R ) 
( R) 
(R) 

(D) 
(D) 
(D) 
( R) 
(R) 
(R) 
(R) 
( R) 
( R ) 
{R ) 
(R) 
(R) 
(R) 

Southwestern Region ........ ............ . ... _ ... Headquarters: Albuquerque, N. M . 
F rank C. \V. Pooler, Regional Forester 

Intermountain Region .. ....... . .... . .. . .. . ...... Headquarters: Ogden, Utah 
C. N . \Voods, Regional Forester 

California Region ......... . . . ............ ... .. . . Headquarters: San Francisco, Calif. 
S. B. Show, Regional Forester 

North Pacific Region .. . .. . .. . ....... ............ Headquarters: Portland, Ore. 
C. J. Buck, Regional Forester 

Eastern R egion ....... .. .... . .. ................. Headquarters: Washington, D. C. 
R. M. Evans, Regional Forester 

Southern Region . .. . ... . ... . .... ..... __ . _ . ... . . . Headquarters: Atlanta, Ga. 
Joseph C. Kircher, Regional Forester 

North Central Region . . . ... . .. .. .. .. .. .. . . . . .. .. H eadquarters : Milwaukee, Wis. 
Lyle F . Watts, Regional Forester 

Alaska R egion . ... . . ... . ... . .. . ....... . .. . ... _ .. Headquarters : Juneau, Alaska 
B. Frank Heintzlemau, Regional Foreste r 
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DIPLOMATIC SERVICE TO THE UNITE D STATES 

T he following foreign aeronautica l repre_enlati\·es may be addre- ed a t their respecti,-e 
embassies in Washing ton , D. C. 

Argentina . . .. Col. Pedro Zanni, i\[ilit~ry and Air :\tla he. 

Belgium . . . . .... . Count Robert va n der Stratcn-Ponthoz, Ambassador 1·:. and P. 

Bolivia ... .. ... .. . Lt. Col. VIcto r ?1[. A co La , :\[i lita ry Attache. 

Brazil. . . . . . .Lieutenant Commander Rau l Reis, Nava l Attache. 
Bulgaria .. . . . .... l'vf r. C. S. Baer, Consul. 

Canada .. . . . . .... M r. Merchant i\1. i\!ahoney, First . ecrctary . 

Chile . . . . . . . . . . . Squadron Leader Tsmael . arasua, i\ ir \H ache. 
China .. .. ........ Dr. lw.ng-Lok Chen, Counselor of Em b. sy . 

Colombia ... ..... Senor Don J ose Camacho Lorenzana, Commercial :\tta c.hc . 
Costa Rica ....... Senor Don Ricardo Ca ·tro-Becche, i\Iinister Resident. 
Cuba .. . .... ..... Major Felipe ~l'!unilla , i\filitary Attach~. 

Denmark. . ... Mr. Otto \\"adsted , E. E. a nd?\[. P . 

Egypt. .... .. .. . . Mahmoud Hassan Bey, E. E. and :\f. P. 

E l Salvador . ... .. Senor Dr. Don Hector David Ca tro, E. E. and }[. P. 

Fin land . . ....... . Dr. Sigurd von N umers, Secretary of Legat ion . 

France .. .. ... .... Lt. Col. Rene P. G. \\ eiser, Air Attache . 
Germany . . . 

Great B ri ta in. 
. Lieutenant Genera l Friedrich von Boetticher, Ai r and l\[ ilitary A tache. 

. Group Captain G. C. P irie, M. C., D. F. C. , Ai r Attache . 

Greece . . . .. . . .... Mr. George S. Depasta, Co unselor of Legation. 

Guatemala .. . .... Senor Dr. Don Enrique Lopez-Herrarte, First ecretary . 

Honduras ..... . .. Senor Dr. Don Julian R. Caceres, First Secretary of Legat ion. 
Hungary ...... . ... Major Lorane! de "tassy, M il ita ry Attache. 

Irish F ree State ... Mr. Garth H ealy, Secretary of Legation. 

Italy . . . . ... . . .. . . Colonel Vincenzo Coppola, Air and Mi li tary Attache. 
J apan ........ . .. . Commander Taro Taguiti, Assistant Naval Attache. 

Lithuania ... . . ... Secretary of Legation. 

Mexico ... . ... . .. Senor Dr. Don Francisco Casti llo N{tjera, Ambassador E. and P. 
Netherlands. . . . Mr. A. F. H. van Troostenburg de Bruyn, Secretary o f Le~ation . 
Norway. . . . . . . Oluf Tost rup, First Secretary of Legation. 
Panama ... ... .... Senor Don } tdio E. Briceno, Secretary of Legat ion. 
Peru ....... . ..... Col. Carlos Gilardi Vera, Air Attache. 

Poland ... . . . ... .. L ieutenant Colonel Andrzej Chramiec, Mi li ta ry and Air Attache . 
Portugal. ........ M r. Joao de Deus Ramos, Secretary of Legat ion. 

Rumania .. . . . . . .. Mr. George Boncesco, Financial Counselor of Legat ion. 

Siam . .... .. ... . . Pbya Abbibal Rajamaitri, E . E. and M. P. 

South Africa .. .. .. Mr. Robert vVebster, Secreta ry of Legation. 

Spain . .. . . ....... Senor Dr. Don Pedro Lecuoua, M. P., Co unselor of Embassy . 

Sweden .... . ..... Mr. Harry E riksson, Com mercial Counselor of Legation. 

Switzerland. . . Mr. Eduard Feer, Counselor of Legation . 
T urkey .. . ..... . . Mr. Mehmet MUnir ErtegUn, Ambassador E . and P. 

U.S.S .R ... .. . . .. . Col. Ivan Leontovich Okunev, Assistant M ilita ry Attache. 
Uruguay ..... . ... Mr. J . Rich ling, E. E. and rvr. P. 
Venezuela ........ Senor Don Arturo Lares, Secretary of Legation. 

Yugoslavia . .. .... Mr. Rastko Petrovic, Secretary of Legation . 
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OLO RADO: 

CONN ECTICUT: 

DE LAWARE: 

fLORIDA: 

G EORG IA: 

f DA DO: 

ILLI NO IS : 

I t-<1H ANA : 

IowA : 

KANSAS : 

KE ·rocKY : 

LOU1SIANA : 

MARY LAND: 

J'vfA SSACUUSETTS: 

MICIDGAN: 

M INNESOTA: 

J\ll!SSISSIJ>PI: 

MISSOURI: 
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STATE AVIATION OFFICIALS 

Alabama tate Aviation Comm ission 
Theodore warm, Chai rman, 930 Brown-Marx Bldg., Birmingham 

No aeronautical regulatory body. 
(.'\.rizona Corporation Commission, I il on T . Wright , Chairman, 

Phoeni.x, bas jurisdiction over ai rcraft common carriers.) 

No aeronauti c.nl regulatory body . 

No aeronautical regulatory body. 

tate Aviation Commi ·on . 
Verry C. \ "asconcel.les, a irman, Den ·er 

Department of Aeronautics 
Charles L. hlorris, Con issioner of Aeronautics, ?. 0 . Box 537, 

Hartford. 

No aeronautical regulatory body. 

No aeronautical regula tory body. 
(Promotion work is under the d irection of the tate Road Depart­

ment. ) 

No aeronautical regulatory body. 

Depa rtment of Public\\ or ·.s 
Edward M. Bryan, Director of ero.na.utics, Boise. 

Tili nois Aeronautics Commission 
L. P. Bonfoey, Chairman , Quincy. 

(Illinois Commerce Comroi ion, 205 . ixth t ., Springfield , has 
jurisdiction ver mmon carriage.) 

o a eronautical regulatory body. 

Iowa Aeronauti cs Commission 
Lt. Col. Charles \\ . Gntschet, Chairman , Des Moines. 

No aeronautical regulatory bo y . 

No aeronautical bureau . 

Louisiana Aeronautics Commi ion, 
D . 0 . Langstaff, Chairman, New Orleans. 

Offi ce of Secreta rv of tate 
Burtis F. Fo~>ler, Chief I nspector in charge of aviation, State House, 

Augusta. 

Maryland Aviation Commission . . . 
Dr. Hugh H. Young, Chairman, Johns Hopkms Hospttal, Balttmore. 

R egistra r of Motor Vehicles 
Frank A. Goodwin, Registrar, roo Nashua St., Boston. 

D epartment of Aeronautics . . . 
Col. F loyd E. EvartS, Drrecto.r, Lansmg. 

l'viinnesota Aeronautics Commission 
Major Ray S. Miller, Chairman, Athletic Club, St. PauL 

No aeronautical regula tory body. 

No aeronauti cal regulatory body. 
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STATE AVIATION OFFICIALS (Co ntinued) 

MONTA NA: Montana Aeronautics Commission 
Fred B. Sheri ff , Comm issio ner, H elena . 

NEBRASKA : N ebraska Aeronautics Commission 
Clinton J. Campbell , Chairman, 15 23 Sharp Bldg. , Li ncoln . 

NEVA DA: N o aeronautica l regulatory body . 
(Nevada P ublic Serv ice Commiss ion, Harley A. H armon, Chairm an, 

Carson City , bas jurisdi ction over a ircra ft common carri ers.) 

NEw liAMl'S BIR E: New Hampshire P ublic Service Commission 
Nelson Lee Smith, Chairman, Concord . 

NEw J ERSEY: New J ersey D epartment of Avia tion 
Gill Robb Wilson, Sta te Direc tor of Avia t ion, T renton. 

NEw MEXlCO: Sta te Corporation Commission 
Don R . Casados, Cha irman , Sa nta Fe. 

NEw YORK: N o reg ttl a tory body . 

N ORTH CAROLI NA: State Aviation Commission, E . G. Meyers, Chai rman, Raleigh. 

NoRTH DA KOTA: No aeronautica l regula tory body. 
(Board of Railroad Commissioners , Ben C. Larkin , P resident , Bis­

marck, has limited regula tory powers.) 

Omo: State Bureau of Aeronautics, Ernest C. Hall , Act ing D irector, 
Columbus. 

OKLAHOMA : Oklahoma State Highway Commission 
J. M. Gentry, Member-Secretary a nd Sta te Aircraft Offi cer, Sta te 

Capitol, Oklahoma City. 

OREGON: Oregon State Board of Aeronautics 
Dr. Raymond R . Staub, Chairman , 619 Lumbermens Bldg., Portland . 

PENNSYLVANIA: Department of Revenue, Division of Aeronauti cs 
Cammy Vinet, Chief of Aeronautics, Harrisburg 

RHODE ISLAND: Department of Public Works, Division of State Airports 
Willard J'vi. F letcher, D irec tor State Airports, Box 2 2.3, H iLl sgrove. 

SouTH CAROUNA: South Carolina Aeronauti cs Commission 
J. 0 . Williamson, Chairman, Greenv ille. 

SoUTH DAKOTA : South Dakota Aeronautics Commission 
T . B. Roberts, Jr., Cha irman. 

T ENNESSEE : State Aeronautics Commission 
Walter Williams, Director of Aeron auti cs, Nashville. 

TEXAS : No aeronautical regulatory body. 

UTAIT: Utah State Aeronautics Commission , 
W. D. Hammond, Chairman, Salt Lake City. 

VERMONT: Motor Vehicle Department 
R aymond B. Thompson, Inspector, M ontpelier. 
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STATE AVIATION OFFICIALS (Continued) 

VI:RGINIA: State Corporation Commission 
R. E. Steele, D irector of Aviation, Richmond. 

\\·a hington tate Patrol , Harry C. Huse., hief, Olympia. 

\Ves t Virginia Boar d of Aeronautics 
David B . Gilti.na.n, Chairman, ha.rle.ston. 

WISCONSIN: No aeronautical regulatory body. 

\\ YO!>.f!NG : Department of Aviation, 
J. Kirk Baldwin, D irector, Cheyenne. 

AERONAUTICAL PERIODICALS OF THE UNITED STATES 

AERO DIGEST 

AIR LAW REVIEW 

515 Madison Avenue, New York, N. Y. 

\ 'Vashin!!'ton Square East, New York, 
N.Y. 

AIR LI NE PILOT 3145 \\. 63rd Street, Chicago, Ill. 

AI R TRAILS 79 Seventh Avenue, New York, N. Y. 

AMERICAN AVIATION Earle Building, Washington, D. C. 

AVIATION 330 \V. 4and St., New York, N .Y. 

JOURNAL OF AIR LAW 357 E. Chicago Avenue, Chicago, Ill. 

JOURNAL OF THE AERONAUTICAL 30 Rockefeller Plaza, New York, N.Y. 
SCIENCES 

MODEL AIRPLANE NEWS 551 F ifth Avenue, New York, N. Y. 

NATIONAL AERONAUTIC MAGAZINE Dupont Circle, Washington, D. C. 

OFFICIAL AVIATION GUIDE OF THE 60S S. Dearborn Street, Chicago, Ill. 
AIRWAYS 

PILOT Grand Central Air Terminal, Glendale, 
Calif. 

POPULAR AVIATION 608 S. D earborn Street, Chicago, Ill. 

SOARING 1500 Locust Street, Philadelphia, Pa. 

SOUTHERN FLIGHT Ledger Building, Fort Worth, Tex. 

SPORTSMAN PILOT 515 Madison Avenue, New York, N. Y. 

U. S . AIR SERVICES 

WESTERN FLYING 

T ransportat ion Building, Washington, 
D.C. 

420 South San Pedro Street, Los Angeles 
Calif. ' 
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FLYING AND GROUND SCHOOLS OPERATING ON CERTIFICATES OF 
COMPETENCY OR LETTERS OF AUTHORITY ISSUED BY 

THE CIVIL AERONAUTICS AUTHORITY 

Alabama Institute of Aeronautics, Inc., Municipa l 1\irport, Tuscaloosa , Ala . Flying and Ground, 
Solo, L im. Com., Private, Commercial. 

Baltimore F ly ing Servi ce, I nc., Cu rtiss-Wright Airport , Smith & Grecnspring Aves., Ba.!Limore, 
Md. Flying and Ground, Solo, L im. Com., P rivate, Com mercial. 

Barnes i\ ir Service Company, Barnes Municipal Ai rport, Westfield , M ass. Flying and Ground, 
. olo, P rivate. 

Boeing School of Aeronau tics, Oakland i'vlunicipal Ai rport, Oak land , a li f. Flying and Grow1d , 
Solo, Lim. Com., P ri vate , Co mmercia l. 

Brinkerhoff F lyi ng Service, In c., College Park Airport , College Park , M el . Flyin and Ground, 
Solo, Private. 

Brooklyn Flying Service (Fly ing) , Hangar B6. F loyd Bennett F ie ld, Brooklyn , N . Y. I n con­
junction with: Tew York University (G round), chool of E ducation , roo \\.3Shington 
Square East, New York, N.Y. Flying a nd GroWlcl, Solo, P riva te. 

California Flyers, Inc., Los A11geles 1\-Iunicipal Ai rport, Inglewood, C:tlif. Flying and Ground, 
Solo, Lim. Com., P rivate, Com mercial. 

Cape Cod School of Aeronauti cs, Inc., Hyannis Airport, Hyannis, M ass. Flying :tnd Ground, 
"olo, Priv:tte. 

Dallas Aviation School & Air College , Love Field, Da!Jas, Texas. Y."lying and Ground, Solo, 
Comm ercial, Private, L im. Com. 

Erickson & Remmert (Flying), Hangar f/6, F loyd Bennett Field , Brook.lyn , :-J. Y. I n con­
junction with: New York Univers ity (Gronnd), School of Education, 100 Washing ton 
Square East, New York, N . Y. Flying and Ground , Solo, Priva te. 

Grand Centra l F lying School (Flying} , 143 5 Flower St., Glendale, Calif. I n conjunction with : 
Curtiss-Wrigh t Technical Jnstitute of Aero. (Ground), r 224 Airway, Glendale, Calif. 
Flying an d Ground, Solo, P rivate, Lim. Corn. , Commercia l. 

Inter City Airlines, Inc. (Flying), Boston M uni cipal Airport , Eas t Bo ton, 1\lass. I n conjunc­
tion with: New J~nglancl Ai rcra ft School (Gro und ), Boston Mtm icipal Airport, E . Boston, 
Mass. Flying and Ground , Solo, P ri vate , Lim. Com. , Commercial. 

Inter City Ai rlin es, Inc., Falmouth Base, Falmouth Ai rport, I-JatcbviJJe, Cape Cod , ~·Iass . 
Flying and Ground, Solo, Lim. Com., P rivate, Comm ercia l. 

Lincoln Airplane & Flying School, 2415 "0" Street, Mtmicipal Airport , L incoln, Nebr. In 
conjunction with: Additional ground school at: Union Airport , Lincoln, Nebr. Flying 
and GroWld, Solo, Private, Lim. Com., Commercial. 

Mountain States Aviation, Inc., 38 and Dahlia Streets, Denver, Colo. F lying and Ground, 
Solo, Private. 

North Suburban Flying Corp. (Flying), Cur tiss Airport, Glenview, Ill. In conjunction with : 
Chicago Avia tion Corp. (Ground), Curtiss Ai rport, Glenview, Ill. Flying and GroWld, 
Solo, Private, Lim. Com., Commercial. 

Oklahoma Military Academy, Will Rogers Airport, Claremore, Okla. Flying and Ground, 
Solo, Private. 

Parks Air College, Inc., P arks Airport, East St. Louis, Ill. Flying and Ground, Solo, Lim. Com., 
Private, Commercial. 

Pittsburgh Institute of Aeronautics, Bettis Airport, Dravosburg, Pa. F lying and GroWld, Solo, 
Private. 

Portland F lying Service, Inc. , Municipal Airport, Portland, Maine. Flying and Ground, Solo, 
Private. 
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Rob r:L n il: ircraft .orp .. Lambert- t. Loui ~mucipal .-\ irport, Robertson, Mo. Flying and 
C.r und, . olo, Lim. om., Private, ommercial 

Roo ,·c_lt Fie! I, Tnc., A,·iation chool i,·won, Roosevelt Field, No. r, r-Iineola, L. I. , N . Y. 
Flymg and .round . . olo, Lim. om. , Pri ,·:~te omm rcial. 

Ryan. hool of :\er nauti , Ltd . Lindber Field a.n Diego Cnl.if. Flying and Ground, olo, 
Lim. om., Pri,·a tc, Commer ial. 

~· n r ir .. l nc .. Hangar B, R oose,·elt l' ield, Garden Ci y, L. I..~. Y. Flying and Ground, olo, 
Lun . om .. Pri,·atc, ommcr ia1 . 

. anta ~I :Hi a . chool of Flying, Inc. nota • Iarin . irport vnnta Maria, ali f. Flying and 
.round, . olo, Lim. Com. , Privnte Commerci 1. 

outh e: n Air . en ·ice, Inc., Municipal .'\.i rport, ~Jemphi , Tenn. Flying and Ground, olo, 
Pnvate. 

Spa n~u.i ~ chool of Aeronautics, Box 2649 T ulsa , k.ln. Flying and Ground, olo, Lim. Com., 
F n,·a tc , ommcrci:J. I. 

• tan ? ard .Fiyi n¥ h~l (F!ying) . J.fan~r 13 . Floyd Bennett F~eld , Brooklyn, N. Y_. 11: con-
J.UnCtiOn With: 1\ew '..ork 111 ve. ity (Ground), chool ot ~duca!Jon , roo \Vasbmgton 
Sq uare En t , ::\ew York, ::\. Y. Flying and round. - olo, Pnvnte. 

\\"est~rn Air . oll ege, 620 Ea· t Valley Bh·d., Alhambra , Ca.lif. Flying and Ground, Solo, Lim. 
Com. , Pnvatc, Commercia l. 

E. \\" . \~ " i ggi!l S \irways, Inc. (Flyi ng), Boston ~unicipal Airport, E ast B~ston, ~Iass . In 
cOnJun lion with : New England Air [t chool (Ground) Boston Mun:cipal.'\trport, E. 
Boston , ~las . Fly ing and Ground, lo. Pri ,-a te Lim. om., CommerCial. 

E. \\". \\" iggins Ai rways, I nc. , Rhode Island tate Airport P rovidence, R.I. F lying and Ground, 
olo, Lim. Com., PriYnte, Commercial. 

Ray Wilson Flying chool, J>nrk HiLl Airport, DenYer, Colo. F lying and Ground, Solo, Lim. 
Com. , Pnva te, Commercial. 

AIRPLANE AND ENGINE MECHANICS' SCHOOLS GRANTED 
LETTERS OF RECOGNITIO N BY THE U . S. CIVIL 

AERONAU TICS AUTHORITY 

.·\ ero Indu st rie:; T echni ca l Institute, - 2 ~- W . .:: :m Ferna.ndo Road, Los 11geles, Calif. 

Aeronautica l u ni versity, The, In ., I J.)O Sou th 11ichig, 1 :\ ve.. hi ago, 111. 

Boei ng School of Aer nauti cs, Oakl::tnd Municipa l . irpor , a.kl:wd . Calif. 

California Flyers, In c., School of A,·iat.io.n, L 5 Angeles M ttni ipal Airport, Inglewood, Cal if. 

Ca li fornia Sta te Poly technic chool, San Luis bispo, Calif. 

Cu rtiss- Wright T ech. Institute of Aeron autic· . .rand Central Ai r Terminal, Glendale, Calif. 

Casey J ones School of Aeronautics, Inc., 5.34 Broad t reet , I wark, N. J. 
Dallas Aviation Scbool ru1c! Air College, Lo,-e Fi d. Dallas, T exas. 

Lincol.n Airplane & Flying School. 2 ~ i S •·Q' ' S reel, (Groun 1), :Municipal Airport, (Flying), 
Lmcoln, Nebr. 
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Luscombe School of Aeronautics, Bear T avern Road, \Ves t T renton, N . J . 

• 'ew England Ai rcraft School, 1 26 Newbury Street, Boston, l\f. 

Parks Ai r Coll ege, Inc., Parks Airport, E as t St. Louis, Il l. 

Pittsburgh Institute of Aeronautics, Bettis Airpor t, D ravosburg, Pa. 

Rising Sun Aircraft chool, Inc., 1 9 1 \V. I oo evclt B lvd .. PbiladeiJ hia, Pa . 

Roosevelt Field, Inc., Avia tion School Division, Roosevelt Field l\o . r , Mineola, L. I., l\ . \" . 

I<yan School of Aeronautic·, Ltd ., Lindbergh Field, an Diego, Calif. 

Sansom's Av iat ion chool, Capt., 157 Ch:uter Oak Ave., Hartford, onn. 

Spartan School of Aeronaut ics, \ pache Blvd. & Chamberlain Dr., Tulsa , kla. 

State Trade School, 28 P rov idence Stree t , Putnam, Con n. 

Stewart Technical Trade School, The, 253-5-7 \\'es t 64 th "trec t , l\cw York , ::\ . Y. 

Stinson School of Aviation, 27-or Bridge P laza North , Long I sland City , l\. Y . 

THE NATIONAL DEFENSE ACT OF 1939 

(PUBLIC-NO. 18-76TH CONGRESS] 

[CHAPTER 3S-1ST SESSION] 

(H. R. 3791l 

AN ACT 

To provide more effectively for the national defense by carrying out the recom­
mendations of the President in his message of January 1 2, 1939, to the Con­
gress. 

Be it enacted by the Senate and House of Representatives of the United States of 
America in Cong1·ess assembled, That the Act approved June 24, 1936 (49 Stat. 
1907), is hereby repealed. Section 8 of the Act of July 2, 1926 (44 Stat. 78o), 
is hereby stricken out and the following is substituted in lieu thereof: 

"SEC. 8. The Secretary of War is hereby authorized to equip and maintain 
the Air Corps with not to exceed six thousand serviceable airplanes, and such 
number of airships and free and captive balloons as he may determine to be 
necessary for training purposes together with spare parts, equipment, supplies, 
hangars, and installation necessary for the operation and maintenance thereof: 



K.-\TI NAL DE FEN E T 549 

a nd there i hereby authorized to be appropriated for such purposes a.n amount 
n t exceed ing 300 ooo,ooo tocrethe.r with uch annual appropriations as rna_ ' 
be necessary to maintain such air fo rce. In order to maintain the number 
pecified a bove the ecreta.ry of War i hereby authorized to replace obsolete 

or un en ·i cable aircraft from time to time : Prmided That the total number 
of a irplane~ and air hips herein authorized haU be exclusive of those awaiting 
a lva..,.e or unde rgoing experiment or e.rvi e tests tho e authorized by the 
ecretary of \\"a r to be p laced in mu_eum~ and tbo~e classified b) the ec retary 
f \Va r a ob olete: And prO'i.Jid d Jurth , That the total number of airplanes 

aut.h rized in Lh i ection haU includ the number necessary for the training 
and equipment of the National Guard and the tra in ing oJ the Organized Re­
er es a may be determined bv the ecretary of \ ·a r. ' 

E . 2. \\·hen the fa6lities f the Armv for in tmction a11d training in a, ·ia­
t ion are deemed b , the ecr tary of \\"ar~ to be in_uffi cient he may under such 
regula tion a he i11 ay pr crib · and without reference to an · limi ta tion con­
tained in ection r 27a of the Kationa1 Defen . t. as amended (ro . S. C. 
5 ), detail personnel of the Regular Ar.m:v a ~ ~ tuden ts a t anv technic~ pr~­
fes 10nal or otber educabonal ins itution or a tudents, observers, or m ·esti­
gators at such industrial plant or other places a s.ball be best suited to enable 
uch personnel to acquire a knmdedcre of or expecien e in the specialties inci­

dent to avia t ion in which the trainino- of uch personnel is es ential: Pro"ided, 
That no expen e sbalJ be incurred bv the ni ted ta tes in addition to the 
authorized emoluments of the persoru:iel o detailed except Jor the cost of tui­
tion at such educational institutions and th c t of maintenance of necessary 
persmmel \\'ho may be detailed as supervi ors or in pectors and of the equip­
ment as igned to them for their offi6al u e: PrO'i.Jided .further, That the tuition 
for_the personnel during the period of their detail ma be paid from an) funds 
wh ich may hereafter be made available for the procurement branches. 

SEc. 3· The Secretarv of v ar in his di cretion and under uch rules and regu­
lations as he may presC'ribe is authorized to enroll a tudents a t the Air Corps 
Training Center, for the pursuit of such courses of in truction as may be pre­
scribed therefor, such civilians upon their mrn applications, as may be selected 
from the instructional taffs of those civilian fi) ing chools which have been 
accredi ted by the \iVar Department for the edu ation e.xperience, and training 
of personnel of the Military Establishment: Provided, That except for the fur­
nishing of such supplies materi el or equipment as ma.) be necessary for train­
ing purposes, the traiui~g of uch' studen s shall be without cost to the nited 
States : Prm1£ded further, That in case of injury to or sickness of such students, 
hospital or medical treatment may be giYen in Go\ ernn1ent hospitals, but shall 
be without expense to the Uni ted tates other than £or services of Medical 
Department personnel and the use of b spital equipment, not including medi­
cines or supplies : And pro2idcdjurtlzer That the ~nited States shall be under no 
obligation in respect to pa) men t fa pension, compensa tion, or other gratuity 
to the dependents of any such student \vho dies of disease or injury while under­
going such training, nor to an y such student in the event o£ personal injury 
sustained by him. 

SEC. 4· The Secretary of vVa r is hereby authorized, in his discretion and 
under rules, regulations, and limita tions to be prescribed by him, to lend to 
accredited civilian aviation schools, one or more of which sha.ll be designated by 
the Civil Aeronautics Authority for the training of any Negro air pilot, at 
which personnel of the .Military Establishment a re p ursuing a course of educa­
tion and training pursuant to detail thereto tmder competent orders of the 
War Department, out of aircraft, aircraft part aeronautical equipment and 
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accessori es for the Air Corps, on ha nd a nd belonging to the Govern ment such 
a rticles as may appea r to be required for instruction , training, and main tena nce 
purposes. 

SEC. 5· Sect ion r of the Act en t itled "An Act to a mend the Nat ional Defense 
Act", approved August 30, 1935 (49 ·lat. ro 28), is hereby a mended to read as 
follows: 

"That the President is hereby au thorized to order annu ally, with their con­
sent , upon application to and selec tion by the War Depa rtment , for a period of 
not more than one year for any one officer, for ac ti ve lu ty with t he Regu la r 
Arm y, such numbers of Reserve officers, in th e grade of econ I li eutenant. a 
a re necessary to ma intain on act ive duty a t a ll tim e not more than one thou­
sand Reserve officers of the promotion-list branches other than the Ai r orp . 
not more than three thousand Reserve office rs of the ir Corps, a nd not more 
than three hundred Reserve ofT1cers of the non-promotion-list branches : Pro­
vided, That in the non-promotion-list bran ches and the Ju dge AdYocate Gen­
eral's Department , such Reserve officers may be in a ny grade not above cap­
tain: Provided further, That until July I , 1949, the tour of active duty of Air 
Corps Reserve officers may, in the di scretion of the . ecretary of \Var, be ex­
tended not to exceed a total of seven years' act ive serv ice in a ll, and thereafter 
not to exceed a total of five yea rs' active service in a ll: Pro ilied further That 
in the non-promotion-list bra nches and the Judge Advocate General 's Depa rt­
ment, the tour of active duty may, in the d iscre tion of the Secretary of War, be 
ex tended not to exceed a total of t wo years' active service in a U: And provided 
further, That nothing herein contained shall require the termina tion of active 
duty of any Reserve officer because of promotion to a higher grade after h is 
tour of active duty begins. T he tour of any Reserve Corps officer on active 
duty may be terminated a t any time, in the discretion of the Secreta ry of \Yar' : 
Provided further, That all officers, warrant officers, and enli sted men of the 
Army of the United States, other than the office rs and enlisted men of the 
Regular Army, if called or ordered into th e active military service by the Fed­
eral Government for extended military service in excess of thirty days, and 
who suffer disability or death in line of duty from disease or inju ry while so 
employed shall be deemed to have been in the active military service during 
such period and shall be in all respects entitled to receive the same pensions, 
compensation, retirement pay, and hospital benefits as are now or may here­
after be provided by law or regulation for officers and enlisted men of corre­
sponding grades and length of service of the Regular Army. 

SEc. 6. Section 2 of the said Act is hereby amended to read as follows: 
"That, for the period of ten years beginning July I , I 939, the Secretary of 

War is authorized to select annually, to be commissioned in the Regular Army 
in approximately equal annual increments, in accordance with the provisions 
of, and from the groups described in, section 24e of the National Defense Act, 
as amended, such proportion of the total number of officers as, in the judgment 
of the Secretary of War, will be required to bring the commissioned personnel 
of the Regular Army to peacetime strength, as hereinafter provided, on June 
30, 1949·" 

SEc. 7. Section 24e of the National Defense Act, as amended (41 Stat. 774), 
is hereby amended to read as follows: 

"Except as otherwise herein provided, all appointments in the Regular Army 
shall be made in the grade of second lieutenant from the following groups: 
Group 1, from graduates of the United Sta tes Military Academy; group 2, 
from warrant officers and enlisted men of the Regular Army who have bad at 
least two years' service; group 3, from honor graduates of the senior division 
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of the Reser,-e .flice rs T rai ninu orps- aroup 4, from members of the Officers' 
Re erve orp- and fly in a cadets who have performed acti e duty under the 
p rO\ i ions of th i Act which duty may .in clude _en-ice as a fly ing cadet in the 
Ai.r orp Trai_ning enter; and group - fr m reserve officers and hom offi -
er , warrant officer and eill.i ted men o.f the Ka tional Guard, members of the 

Enli ted Re er e orp , and gradua l f te bn.ical i:n titutions appro ed by 
t he ecretary of \\"a r: Prm•ided That after all qualified men.1bers of group r 
ha \ e been appoin ted appoin tm nt [r om the sec nd thi rd, fourth , and fifth 
g r up _haJJ be made i.n acco rdan e X\" ith uch regula tions as the Secretary of 
Wa r may pre ribe fr m person between th e age:, f twenty-one and thir~ 
years: Pro idedfurthcr 1hat the number o be eJe ted from each of the second 
third , fourth a nd fifth ar up and the n umber to be as igned to each bra,nch 
of_ the service within tlJe lim.i t pre cribed by la\Y from ali groups shall be deter­
mmed b~ the e retary of \\"ar in h.i di cretion: Prm id dfurth r, That until 
J u11 e 30 I 9 -J.9 , the total number of offic t be appointed aunuall) from group 
-J. , not i11cludina fly ing cadet in the remotion li t branches other than the 
Air orps shall be not less than roper centum of the tota l number of Reserve 
officers of such branche other th an the _ ir orp- auth rized to be called 
annually under appropriation .A ts and in no e\·en t le s than fiity, and that 
a ny officer- added to the _, rmv under x:i- tina authorizatio11 hail be within 
the total au thorized comm.i i ~ d s renatb of i:-:teen t housand seven hu.ndred 
and ninetee11 : And provid d f urther That immediately upon the effecti\ e date 
of this Act the Pre ident i au lh rized t commi sion n t to exceed three hun­
dred second lieu tenants in the Air orps f the Regula r Arm · from among 
R eser e offi cers and flyin a cadets \Yho .have qualified for uch appointment 
under ex:isti11g laws. Any' acan yin the ara e of captain in the J udge Advocate 
General s Department . nol filled by t ransfer or detail fro m another branch, 
may in the discret io11 of the P resident . be .fi.lled by appointment from Reserve 
judge ad ·ocates between the ages f thirty and thirty- ix years and such a.p­
poiDtee shall be placed upon the prom tion li t immediate!, below the junior 
captain on said list. Appoi11t ment in the 1edical Dental and \ eterinar) 
Corps in the grade of firs t lieu tenm t shall be made from Reserve .r 'fedical, 
Dental , and Veterinary officers, respectively between the ages of twenty-three 
and thirty-two ) ear . Appointment · in the 1edical dministra tive Corps 
shall be made in tl1e grade of econd lieutenant from pharmacists between the 
ages of twenty-one and tl1ir ty-two ye rs wb are graduates of recognized 
s~hools or colleges of pharmacy requiring four ye rs of in truction for gradua­
tiOn , under such regula tions ru1d alter ucb examination as the Secretary of 
War shall prescribe. To be eligible for appoin tment in th e Dental Corps, a 
candidate must be a graduate f a recogn.ized dental college, and have been 
engaged i11 the practice of his profession for at lea- t two years subsequent to 
graduation. Appointments as chaplain shall be made h om per~ons duly accred­
ited by some religious denomination or organiza tion. aJ1d of good standing 
therein between the ages of twenty-th ree and fort) -five y~ar~ . " 

SEc. 8. On and after July r, 1939, the peacetime comn11SsiOned .strength of 
the Regula r Army to be a ttained by approximately equal annual mcrements, 
as hereinbefore provided, shall be sixteen thousand seven hw1dred and nineteen 
officers, including sixty-seven general officers of the li11 e as now authorized by 
law_ Commissioned officers, other than general officers, sha.ll be assigned to 
the several branches as follows: Infantry four thousand one hu.ndred and 
eighty-four; Cavalry, one thousand and thirty-four ; Field Artillery, one thou­
sand seven hundred and twenty-six; Coast Artillery Corps, one thousand three 
hundred and fort y-one; Air Corps, three thousand two hundred and three exclu-
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sive of officers detailed from other a rms and services for tra ining and duty as 
aircraft observers and other members of combat crews; Corps of Engineers, 
seven hundred and ninety-five; Signal Corps, three hu ndred and forty-one; 
Adjutant General's Department , one hundred and thirty-one; Judge \ dvocate 
General 's Department, one hundred and twenty-one; Quartermaster Corps, 
one thousand and sixteen; Finance Depa rtment, one hundred and seventy- ix · 
Ordnance Department , four hundred and seventeen ; Chemical Warfare erv ice, 
one hundred and twenty-four ; Med ica l Corps, one thousand four hundred and 
twenty-four; Dental Corps, three hundred and sixteen ; Veterinary Corps, one 
hund red and twenty-six; Medical Aclmillistra ti ve Corps, sixteen; and Corps of 
Chaplains, one hundred and ftfty-two: Provided, Tha t the President may in­
crease or diminish the number of officers assigned to any branch by not more 
than a total of 30 per centum : Provided furth er, T hat notbi.ng herein conta ined 
shall affect the number of professors, United States 1vlili tary Academy as now 
authorized by la·.;v, or req uire the separation frorn the se rv ice of any officer now 
commissioned in the Med ical Ad ministra tive Corps. ubject to the authorized 
increase or decrease of 30 per centum hereiJlabove p rovided , t he number of 
officers deta iled in the Inspector General's D epartment shall be fifty- five . 

SEc. 9· The Act approved June II, I938 (ch. 337, Seventy-fifth Congress, 
third session), is hereby amended by striking out the words ' twenty-one thou­
sand five hundred" in the last li11e thereof and inserting in lieu thereof the 
words "forty-five thousand" . 

SEc. IO. Nothillg contained in this Act shall be const rued to affect the opera­
tion of the Act of August 30, I 935 (49 Stat. Io28), with respect to the selection 
and commissioning, in accordance with the provisions of sect ion 2 of tha t Act, 
of Reserve officers now on active duty under the provisions of tha t Act. Upon 
th e effective da te of this Act, Ai r Corps Reserve officers who are then on 
active duty under the provisions of section I of the Act of June I 6, I936 (49 
Sta t. I 524), shall be deemed to be on active duty under the provisions of th is 
Ac t: Provided, That on and after the effective elate of this Act no Air Corps 
Reserve officers shall be called to active duty under the provision of section I 

of the said Act of June I6 , I936. Except as otherwise herein provided, nothing 
contained in this Ac t shall be construed to affect the number of Reserve officers 
that may be called to active duty under existing la\vs, nor the conditions and 
the purposes for which they may be called. 

SEc. II. Section 2 of the Act of June I6, I 936 (49 Stat. I524), is hereby 
amended to read as follows: 

"Any Air Corps Reserve officer who has not been selected for commission in 
the Regular Army shall be paid upon release from active duty following the 
termination of any period of active duty of three years or more in duration a 
lump sum of $sao which sum shall be in addition to any pay and allowances 
which be may otherwise be entitled to receive." 

SEC. I2. There is hereby authorized to be appropriated not to exceed S23,-
7 so,ooo to be expended for the construction, rehabilitation, and installation in 
the Panama Canal Department of such buildings, utilities, and appurtenances 
thereto as may be necessary to house antiaircraft, seacoast defense, and auxil­
iary units most urgently needed for defense of the Panama Canal. 

SEc. I3. That section 4 of the Act approved June I6, I938, entitled "An Act 
to provide for placing educational orders to familiarize priva te manufacturing 
establishments with the production of munitions of war of special or technical 
design, noncommercial in character", be amended to read as follows : 

"SEc. 4. That funds appropriated to accomplish the purposes of this Act 
shall be available for expenditures incidental to the accomplishment of the pro-
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curement ma~e U1ereu.nder i.n ludina p roduction studies, factory plans, and 
other pr du Lion data and the tora<>e and ma in tenance of o-aaes dies J·ig" 

1 0 • 0 b ' ' v 

t o . fi xtu re- , and oth er spe ial aids and appliances procured thereunder. To 
ca rry ut the provi ion of thi . ct there is authorized to be appropriated the 
um of "' ·1, -oo ooo which am unt shall be available du ring the fiscal ears 

19"'9, 19-1-0 and 19 -1-1 and tl1ere i h1rt her authorized to be appropriated the 
um of z.ooo,ooo during a h f the four fi ca l year succeedmg the fiscal 

year 19-11.' 

·E - q. All the pro .. ri i n of ction 3 of lhe Act of Ma rch 27 , 1934, as 
ame1~ ded (-! tat . sos -49 tat. 19_6), and a am nded b: this section shall be 
appll a ble with re pect to ontracts for aircraft or an) portion thereof for the 
\rm:_ .. to tl1 e ame extent and in the arne m nner tl1at such pro isions are 

appljcable n-itl1 respect to contract fo r ai rcra ft or any portion thereof for the 
~ a .. ·y : Prot·idcd T hat the cretan· of \ ar shall exercise all ftmctions under 
uch section witl1 re-pect to aircr ft fo r the Army which a re exercised by the 
e reta r_..- of tl1 e Ka y with respect to aircraft for tile Navy : Pro idedfurthe-r, 

That ection 3b of the Ac t f March -i, 19 4 (4 tat. ~o - ) as amei?-ded (49 
. tat. 192 6 · 34 . . C. "upp. I\ -196) i her by fu rtller amended by mserting 
m the fir t -en tence after the words 'ill ex.cess of 10 per centum of the total 
c ntract price ' the , .. -ords 'for the onstruction and or manufacture of any 
c mplete naval vessel or portion thereof and in exce of 1 2 per centum of the 
tota l cont ract prices for the con- truction and or manufacture of an complete 
a ircraft or por tion thereof · b .. - in ertina in the first provi o aiter the words 
'That if tl1ere is a net lo s n" a ll such contracts or ubcontracts" the words 

' for the construction and or manufacture of any complete naval vessel or 
portion thereof '; and b insertma at ilie end of the first proviso after the 
.... -o rds " income taxable year a o~ma and the '·ord.s 'and tha t i.f tl1ere is a 
net Joss, or a net profi t Jess than 1 2 pe.r cen tum, as aforesaid on aU such con­
tracts or subcontracts for the con true ·on and or manufacture of any complete 
a ircraft or portion thereof completed by the particular contractor or subcon­
tractor IYithiu an income ta..-xa.ble e r, such net Joss or deficiency in profit 
shall be allowed a~ a credit in determining the excess p ro:fit, i.f any, during tl1e 
next succeeding fou r income taxable years and tba t ilie meiliod of ascertain­
ing the a mount of excess profi t , initiall_ fix d upon sb~ll be determined on or 
before June 30, 1939" : Provided further That when aucraft are procured by 
the Secreta.ry of War as a result of competitive bids requiring the submission 
of sample aircraft with bid the ecretary is authorized, in his discretion, to 
purchase sample aircraft ot' competitors to whom an award is not made, not 
more than one each from not more ilian iliree such competitors, in ord er of 
merit , at prices not exceeding 75, 6o, and "'o per centum respectively, of the 
cost applicable in the opinion of the Secretary to ilie development and manu­
facture of such sample aircraft. 

Approved April 3, 1939. 
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CURTISS-WRIGHT CORPORATION 
GUY W. VAUGHAN, PRESIDENT 

• 
MANUFACTURING AND SALES DIVISIONS 

• 
CURTISS AEROPLANE DIVISION 

BURDETIE S. WRIGHT, VICE-PRES. & GEN. MGR. 

BUFFALO I NEW YORK, u. s. A. 
ManuFacturers oF Military Aircraft and Propellers for the U. S. 

Army and the U.S. Navy . 

• 
WRIGHT AERONAUTICAL CORPORATION 

MYRON C. GORDON, VICE-PRES. & GEN. MGR. 

PATERSON, NEW JERSEY, U.S. A. 
ManuFacturers oF Wright Cyclone and Wright Whirlwind Engines . 

• 
CURTISS PROPELLER DIVISION 

ROBERT L. EARLE, VICE-PRES. & GEN. MGR. 
CLIFTON, NEW JERSEY, U.S. A. 

ManuFacturers oF Curtiss Electric Propellers For Military and Commercia l 
AircraFt and Curtiss Single-Piece Propellers . 

• 
ST. LOUIS AIRPLANE DIVISION 

C. W. FRANCE, VICE-PRES. & GEN. MGR. 

ROBERTSON, MISSOURI, U. S. A. 
Manufacturers of Military Aircraft, Commercial Transports and Sport 

Planes For the Private Pilot. 

• 
EXPORT SALES DIVISION 

J. S. ALLARD, VICE-PRES. & GEN. MGR. 

30 ROCKEFELLER PLAZA, NEW YORK 
CABLE ADDRESS: AEROEXCO 

Sales Distributors For Military, Naval and Commercial Aircraft, Engines 
and all Types of Aeronautical Equipment in Foreign Countries. 
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KilO \\ n th e "' orld O\ r f r d penda.ble power, 

Pratt & Whitne ngin streak across the air 

lan of six contin nts .. . on the decks of 

th Na' 's great air raft carri rs sleek Vought 

scout bombers stand poi ed for instant flight 

... at the terminals of the long over -water 

trad e routes Sikorsk r amphibians and fl ying 

boats arrive and depart" ith locklike regulaTity 

... while on the major airlines of the world 

Hamilton Standard Propell er s are routine 

equipment. 

Wherever man fli es, the products of the 

three divisions of United Aircraft lead the way 

to greater achievement in the air. 

• 

UNITED AIRCRAFT CORPORATION 

PRATT & WHITNEY 
ENGINES 

EAST H ARTFORD, COl'I"'NECTICUT 

VOUGHT AND SIKORSKY 
AIRPlANES 

HAMilTON STANDARD 
PROPEllERS 
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Lycoming ... 
AIRCRAFT ENGINES AND PROPELLERS 

Manufacturers of Lycoming R-680 Nine-cylinder and R-530 
Seven-cylinder Radial Engines, ranging from 190 h.p. to 300 
h.p.; Lycoming 0 -145 Four-cylinder 50 h.p. Engine; and 
Lycoming Controllable Propellers. 

LYCOMING DIVISION, WILLIAMSPORT, PENNSYLVANIA 

Vultee ... 
Manufacturers of Famous Vultee all-metal attack monoplanes 
For U. S. Army Air Corps and many foreign governments. 

VULTEE AIRCRAFT DIVISION, DOWNEY, CALIFORNIA 

Stinson ... 
RELIANT 

Used by more airlines, business organizations and sportsmen 
pilots than any other type of plane in the 4-5 passenger class. 

STINSON 105 
A new plane for a new market at a new low price of $2995 . 
Three-place cabin job. Cruises 105 mph with 75 h.p. Range 
400 miles. Slots, Flaps and hydraulic brakes . 

STINSON AIRCRAFT DIVISION, WAYNE, MICHIGAN 

* 
AviATION MANUFACTURING CoRPORATION 

420 LEXINGTON AVENUE, NEW YORK 

Cable: "Aviatcor" 
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That all who fly may 
fly more safely, surely! 
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c.:cfip sP Ariation S tarters, 
Gt>turalors and olher rlrc­

lr icctl component units 

P ionrer .-\ irfroj'l l nslru­
r»l!nls for I atiigalion. and 

Fli!lhl Control 

B endix A viation Radio 
E quipment f or airplanes 

ami f ly ina fields 

Bmdix A ircraf l Spark Plugs 
- noted for extrem e dielectric 

and thermal efficiency 

S tromberg A ircrafl Carburetors- B endix Pneudrau./ic S hock Struts Bendix Scintilla .4. ircrafl 
'11agnelos Ollr.rwhetm.ingly world' s fa vorite and A irplane IVhee./s and Brakes 
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OTHER BENDIX AIRCRAFT PRODUCTS: Bend ix R adio Direc tion Fiuding. Navigation 
Control, Radio Compasses , Blind Landing D evices, Transmitters and R eceivers, H auge Trans­
mitters . Communica ting Systems. E clipse A'"iation Starters, R etractable Landing Gear Motors, 
Generators, Aircraft Radio Dynamotors, Automatic Su{>ereharger R egulators, Hydraulic R emote 
Control, Engine Synchroscope , D eicer Equipment, Auxiliary Gasoline Engine Power Equipment, 
Fuel Flowmeters, Flexible M eta llic Tu.bing, Hydraulic Pumps, Bendix Aircraft Spa rk Plugs, R adio 
Sh ieldi.n~ and Fuel-Injection Systems. Bendix StTom.berg Aircraft Carbure tors. Pioneer Instru­
m ents , compasses, Turn, Bank and C lim.b Indica tors, Alt imeters , Tachometers, Air Speed Indi­
cators. Octants, Fuel and \Va ter Level Indica tors , Ammeters, Switches, e tc. Bendix Landing 
Gear Equipment, Airplane Wheels, Brakes, Pncudraulic Shock Struts, Tail-Knuckle Assemblies , 
Pilot Seats. Fricz Weather Ins truments. 

BENDIX AVIATION CORPORATION 
Export Division 

30 Rockefeller Plaza, New York,N. Y., U.S.A.; Cable Address: "Bendixcorp" 
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f n 0 0 R s f 0 by the Industry, 

A P P R 0 V f 0 by Educators and 

Ll c f n s f D by the Government 

THE LOCATION OF CURTISS-WRIGHT TECHNICAL INSTITUTE IN 

THE VERY CENTER OF THE AVIATION INDUSTRY OFFERS STU­

DENTS A DISTINCT ADVANTAGE. INTIMATE DAILY CONTACT 

WITH THE PROBLEMS AND PLANS OF THE INDUSTRY GIVE 

CURTISS-WRIGHT TECH AN INSIGHT OF THE INDUSTRY'S DE­

MANDS THAT ITS LOCATION ALONE MAKES POSSIBLE. 

CURTISS-WRIGHT TECH STUDENTS SPECIALIZE ONLY IN AE RO­

NAUTICAL ENGINEERING AND MASTER MECHANI CS--THE TWO 

BRANCHES OF AVIATION THAT OFFER TO SERIOUS YOUNG M EN 

A CAREER UNEQUALLED IN ALL INDUSTRY TODAY. NO FLY ING 

IS INVOLVED. 
INVESTIGATION AND COMPARISON 
INVITED. CATALOG ON REQUEST. 
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-A GREAT NAME IN AVIATION 
PROBABLY NO OTHER company in the world is better 

fitted than Gulf to supply the gasoline and oil requirements 

of the aviation industry. 

For ever since 1916 Gulf has worked to develop quality 

petroleum products for use in planes. It was Gulf that 

blazed new trails by testing irs aviation fuels and lubricants 

in actual service before placing them on the market. Gulf's 

own ships-a "laboratory of the air"-have been a familiar 

sight at airports for many years. 

Conclusive proof that Gulf is a great name in aviation 

lies in the fact that its gasolines and oils 

have been used to help establish world 

records and are used exclusively by both 

Eastern and Pennsylvania-Central Airlines 

as well as by thousands of private flyers. 

GULF OIL CORPORATION 
GULF BUILDING • PITTSBURGH, PA . 



TRADE INDEX 

* ELGIN * 
~ 
The aviation watch 

Star-Timed for accuracy 

2863 • 15 je wels. Sweep acco nd h and . JOK 
na tura l gold fill ed ca•c . L umino us d ia l. $35. 

2875 • W ith arabic b lack fi gu re di al. $35. 

ELGIN NATIONAL WATCH COMPANY 
Elgin, Illinois, U. 5. A . 

A lso Compasses~ Chronom etric T achom r•tf•r s . 

Clocfr.o;, Spr~ci-a l A ircraf t lnstnu11PIIt s 

Fleetwi ngs Incorporated 
Bristol , Pennsylvania 
Department A Y39 

Co ntractors to Army{ Navy and Coas 
G uard and Manu acturers of the 

SEA BIRD AMPHIBIAN 

A new all-stainless steel, high perform­
ance 4-place amphibian, with retractable 
landing gear, for safe, speedy, modern 
air travel by Sportsman Pilot or Commer­
cial Operator. 
A. S. Blagden, C ha irma n o f the Board 
Carl de Ganahl , Pres id e nt 
W. L. Sutton, V ice Pres. & C hief Eng. 
J . Jay Dougherty, Sec retary & Treasure r 

IN-LINE 

ENGINES 

Menasco Manufacturing Co. 
Los Angeles, California 
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STANDARD 
115TANAV0 11 

Aviation Gasolines 
Aviation Oils 

• 
STANDARD OIL COMPANY 

OF CALIFORNIA 
225 Bush Street, San Francisco 

UNITED AIRCRAFT 
PRODUCTS, INC. 

Dayton, Ohio 
Mfrs. of AN Standard Aircraft 
Parts and Accessories, Oil Temper­
ature Regul ato rs, Gun and Bomb 
Controls. Specialists in Aircraft 
F uel System and Power Plant 

Equipment. 
Electrical Conduit Boxes and Fit­

tings . 

THE LEECE-NEVILLE 
COMPANY 

5363 Hamilton Ave., 

Cleveland, Ohio 

Electrical Starting and Lighting 
Systems 

Voltage Regulators for A irplanes 

B. _ 'L Leece, President 
P. H. Neville, Vice-President 

Geo. S. Cole, Secy. and Gen. Mgr. 

AIRCRAFT RADIO 
CORPORATION 

Designers and Manufacturers of 

Radio Equipment for Aircraft 

Contractors to United States 

Government. 

Boonton, New Jersey 

Aviation Radio 
Equipment and Systems for 

all Airport and Aircraft 
Communication and 

Navigational Requirements. 
Contractors to the 

United States Government. 
RCA MANUFACTURING CO ., INC. 

Aviation Radio Section 
Camden, N.J ., U.S. A. 

Aircraft Training 
..:T E WA RT T E 'H offers complete practical 

traini oHt in A IR RAFT ~I E FIA NICS nnd 
AillC I~U:"l'EKGINE i\fE H.AN I S....,HEET 
. 1C: l'AL and >;\"ELD I:-.i G a ls A.E RO:--IADTI -

:\ L DH.·\ F'Tl~; nnd I E. !G~. It is np­
pro,·ed by tb · . . Civil Aeronautics Authority 
ns an A orcr<lf t ~l echa n ics nnd .·'l. i r cra.f t E ngine 
~~ cbnni · hool. a ll or write fo r catalog and 
tate whether you prefer " day or un evening 

course. 
AVIATION DIVISION 

STEWART 
TECHNICAL SCHOOL 
D pt . AC t wart Building 

253-7 W est 6-llb S t ., New York. , ·. Y. 

SOLAR AIRCRAFT CO. 
E.d1aust l~tfan.ifolds 
Son Di~go-Lindbergh Field 
N~w York--60 E. 42nd St. 

ESTABLISHED 1927 

THE WACO AIRCRAFT 
COMPANY 

Troy, Ohio, U. S. A. 

Ivianufacturers of WACO commer­
cial and military a irplanes. 
A ircraft des ig ners and constructors. 

Clayton ]. Brukner, President 
Lee N . Brutus, Vice-Pres. & Treas. 
L. E. St. John, Secretary 
Hugh R. Perry, Sales Manager 
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FLARES 
The only complete line of 
Flares approved by the Civil 
Aeronautics Authority to 
meet all classification require­
ments for licensed aircraft. 

SEND FOR FREE DESCRIPTIVE CATALOG 

INTERNATIONAL FLARE-SIGNAL DIVISION 
of The Kilgore Mfg. Co. 

THE B. F. GOODRICH 
COMPANY 

Akron, Ohio 
Los Angeles, Cal. 

Makers of the famous Goodrich Air­
plane Silvertowns, Goodrich Expander 
Tube Airplane Brakes, Goodrich DE­
ICERS, Abrasion Shoes, and more than 
40 other rubber products for airplanes. 

BEECH AIRCRAFT 
CORPORATION 

Manufacturers of 
Commercial and Military High 

Performance Airplanes 
Contractors to United States and 

Foreign Governments 
Cable: "Beechcraft" 

Wichita, Kansas 
Walter H. Beech President 

CONTINENTAL 
MOTORS 

CORPORATION 

A40- 40 H.P. 

ASO- SO H .P. 
W670- 225-250 H.P. 

Aircraft Engines 

TIPP CITY, OHIO 

BARR SHIPPING 
CORPORATION 

25 Beaver St., New York City 

SPECIA LIZING I N 

Boxing, Shipping, Insuring Expor t 
Planes, Motors, etc. 

PIONEERS I 
Export Service to Air­
craft Manufacturers. 

EASTMAN KODAK 
COMPANY 

Rochester, N. Y. 

®
Supplies for Aerial Pho­
tography and Photo­

grammetry 
Cellulose Acetate 

Products 

EDO 
AIRCRAFT 

CORP. 
"Seaplanes Specialists since 192 5" 

Contractors to the Air Forces and lead­
ing aircraft manufacturers of the world. 
Designers and builders of seaplane floats 
and miscellaneous aircraft parts. 

COLLEGE POINT, N. Y., U.S. A. 
Cable Addressi "SEAFLOATS" 
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ALCOA ALUMINUM 

* The One Metal 

That Flies Best 

* Aluminum Company of America 

Gulf Building Pittsburgh, Pennsylvania 

BREWSTER AERONAUTICAL 
CORPORATION 

Long Island City, New York 
Designers and manu.facturers of 
airplanes and airplane and airship 

parts 

P res ide nt-James ·work 
V ice-Pres.-Dayton T. Brown 
Vice-Pres.-P. l\1 . teph enson 
Sec. & T reas.- John R . H unt 

PARKS AIR COLLEGE 
offers four courses 

Professional Flight and Executive 
(96 weeks) 

Aviation Operations and Executive 
(96 w eeks) 

Maintenance Engineering (96 weeks) 
Aeronautical Engineering (1 08 w eeks) 

Open to hi gh schoo l graduates. 

Parks Air College 
East St. Louis, Illinois 

SAFAIR, INC. 
Ra ted by th e Civil Ae ro nautics A u­
thority as an A dva nc ed F lying 
Sc hool a nd known as " T HE L EAD­
I NG S CHOO L O F THE EAST" 
is equipp ed to g ive you training in 
both la nd a nd sea pla nes. D istribu­
to rs fo r the CUB-World 's F as tes t 
Selling Airplane. 

Hangar "B" 
Roosevelt Field 

240 Madison Ave. 
New York, N.Y. 

THE GLENN L. 
MARTIN COMPANY 

0 
Baltimore Md. U.S.A. 

Glenn L. Marl in 
P resident 

1lanufacturers of 
BOMBARDMENT AIRPLANES 

a.nd 
OCEAN TRANSPORT FLYING BOATS 

ALLISON ENGINEERING 
COMPANY 
Division of 

General Motors Corporation 
Indianapolis, Ind. 

Aircraft L iquid Cooled E ngines 
Alli son Steelback Bearings 

For aviation and Diesel Engines 
a nd Machine T ools 

AIRCRAFT 
ENGINE OIL 

and LUBRICANTS 

• 
SINCLAIR 

REFINING COMPANY 
(Inc.) 

630 Fifth Ave. New York 
N.Y. 
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INDUSTRY·s LIGHTEST STRUCTURAL 
METAL 

Dowmetal* Available 1n 

CASTINGS: 
all commercial forms 
FORGINGS AND 

FORGING STOCK Sand, Permanent 
Mold, Die 

STRUCTURAL 
SHAPES: 
Angles, 1-Beams, 
Channels, Tees, Zees, 
S p e c i a l Sections, 
Tubes, Flats and 
Rounds 

PLATE, SHEET AND 
STRIP 

MAGNESIUM 
Ingot (3 and 17 lbs. ) 
Sticks ( r, 1, :} lb .) 
fo r metal! urgical pur­
poses 

THE DOW CHEMICAL CO. 
Midland, Michigan 

MAGNESIUM ALLOYS 
Branch Sales Offices: 30 Rockefeller Plaza, New York City; 
Second. and Madison Streets, St. Louis; Field Building, 
Chicago; 1400 r6th Street, San Francisco; 2.2.60 Ease 
15th Street, Los Angeles 

*Trade :\'fa r k Reg . 
U . S . P:~t. Off. 

61C.F 
Self-Aligning Ball Bearings 
Deep-Groove Ball Bearings 
Cylindrical Roller Bearings 
Spherical Roller Bearings 

W. L. Batt, Pres iden t 
R. F . Runge, Vice-President 
T. W. Dinlocker, Secy. & Trcas. 
G. P a lmgren, Chief Engineer 
R. H. DeMott, General Sales Manager 

S K F INDUSTRIES, INC. 
Front St. & Erie Ave., 

Philadelphia, Pa. 

CECO 
Aircraft Carburetors and Fuel Pumps 

Manufactured by 

CHANDLER-EVANS CORP. 
DETROIT, U. S. A. 

C. W. Deeds .. .............. President 
M. E. Chandler . .. Vice-pres. Chief Eng . 
W. B. Groves . .. . Vice-pres . Sales Mgr. 
E. J. Hill . ....... Vice-pres. Pump Eng. 

-(al-
FAIRCHILD 

• Military type aerial cameras 

e Precision aerial mapping cameras 

• General purpose aer ia l cameras 

• Camera machine guns 

e Aerial photographic labo ra tory 
apparatus and accessories 

• 
e Radio compasses 

e Navigation instruments 

e Aviation instruments 

FAIRCHILD AERIAL CAMERA CORP. 
88-06 VanWyck Bo uleva rd 

Jamaica, L. 1., N. Y. 
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BREEZE CORPORATIONS, INC. 
MANUFACTURERS oF HIGHEST QuALITY AIRCRAFT PARTS 

AND PRODUCTS , IN UsE ALL OvER THE WoRLD 

Regular Contractors to the . S. Government 

Radio Ign ition Shi elding Assem- Radio Tuning nits 
b lies ( includ ing Spark Plug Propeller P itch Con trols 
Shieldi ng) Generator and Ign ition F il ters 

F lexible Condu it and Fittings El evator and Rudder Tab Controls 
Junction Boxes Fle.x.ible T ubing of Sta inless Steel, 
F lex ible Shaft and Case A sembl ies Aluminum, etc. 

fo r Remote Con t ro l, Tachometer E.xha u_t Ga Ana l} zers 
D ri ves, F uel P ump D ri ves , etc. F u el a nd O il Tanks 

Aeroflex F lexib le Gas and Oi l Lines Engine Cartridge S tarte rs 
I n te rna l T ie Rods lVLul t ip le ircuit E lect ri cal Con-
Ammunition Roun ds Coun ters nector 

STAINLESS STEEL DIVISION 
Pioneers in the design and development of stainless steel 

structures and stainless steel fabricated products. 

BREEZE CORPORATIONS/ INC. 
41 S. SIXTH ST. NEWARK , N. J. 

Ma nu fa ctured by 

The Cleveland Pneumatic Tool Co. 
Automotive-Aircraft Division 

3734 East 78th Street 
Cleveland, Ohio. U. S. A. 

Cabl e A ddress-"PNEUMA TIC" 

lf'eslern Electric 
"Standardized" 

Aviation Radio for 
Priva te Flyers-Airports 

Transport Companies 

WESTERN ELECTRIC 
COMPANY 

Aviation Communication- Com-
mercial Department SEATTLE 

195 Broadway New York, N. Y. 
WASHINGTON 
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* Ler~ding aviation 
busines.r nJag,a z.inc 

Covers completely 
the technical and 
other branches of 
the industry-man­
ufacturing, trans­
portation, airports, 
military, exports, 
etc. Member A.B.C. 

* 
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* / fuiatiOII• J Olli) ' 

cons!II!JtJr 11Jagozi m: 

THE 
SPORTSMAN 

PILOT 
Only class aviation 
magazine, devoted 
to private flying. 
Features a beauty 
of editorial presen­
tation unmatch ed 
for more than 10 
years by any other 
magazine 1n th e 

field. Member 
A.B.C. 

* 

* Serving U. S . rw iation 

in lJ;rin / !merica 

ITi[EW~~]' £ 
£[E[Ki[E£i' 
LATinO AmERICAnA 
-""""==~ 

Published ia Span­
ish for the impor­
taor civil and mi.li ­
tary av iation per­
sonae! of lexico, 
Cuba The West 
Indies, Centra.! and 
South America . 
Now in its second 
year. 

* 
- all members of the one family, at 515 MADISON AVE. , EW YORK, N . Y . 

THE 
B. G. CORPORATION 

136 West 52nd St. 
New York, N.Y. 

Cable Address: Golsteco 

MICA AVIATION 

RADIO SHIELDED 

AND 

UNSHIELDED 

George M. Paulson, Chief Engineer 

ECLIPSE AVIATION 
Division of Bendix Aviation Corp. 

Bendix, N. J. 
Starters, Generators, Radio Power 
Equipment, Hydraulic and Air 
Pumps, Deicer Equipment and Mis­
cellaneous Aircraft Accessory 
Equipmen t. 
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KOLLSMAN PRECISION INSTRUMENTS 
The Koll sman I ns trument C mpany, with a personnel 
numbering o ver th ree hundred, is th e larges t organization 
in the nited States exclusi1·el • devoted to th e design a nd 
m an ufac ture of ai rcraft in st rumen ts. 

For years ever) a i rl i ne tn the nited Stat es has u sed 
Koll sman Preci sion l nstruwents. And , direc tl y or through 
li ce nsees, thi s co mpany supp lies th e t ran sport airli nes and 
government air ser vices of the principa l countries of th e wo rld. 

This g row th has resu lted so lel y fr m the su pe riori ty of 
K o ll m a n abilities in research, de1·elop m e nt , man ufac turing. 
From th e begin nin g, K o ll sm an instrument have bee n dis­
tin g u ished by qu a lit , preci sion, re lia bilit ·. Recognition of 
t hei r pe rfec ti o n has led to w o rld-wide u e. 

KOLLSMAN INSTR UM ENT CO., INc. 
BooS FORT Y-FIFTH AVE NU E EL •!HU RST. NEW YORK 
\ESTERN ElRANCH GR A NO C E. NTR L A I R TE RMIN AL , GLENDALE, CALifORNIA 

LIAU I 170M E:TE:R 
TANK CONTENTS 

GAUGES 
For posil:ive, depend­

able and accural:e 

knowledge of fuel 

and oil quanl:il:y. 

The Liquidometer Corporation 
Long Island City, N.Y. 

NORMA-HOFFMANN 

BEARINGS 

CORPORATION 
Stamford, Connecticut 

Precision Ball, 

Roller and Thrust Bearings 

HARTSHORN 
AIRCRAFT TIE RODS 
Streamline a nd Square Section Tie Rods 
comple te w ith terminals. Manufactured 

in Carbon Stee l or 18-8 Polished 
Stain I ess. 

STEWART HARTSHORN CO. 
2 50 Fifth Ave., New York City. 

J . M . Loyng, Secret•ry & T re•s urer. 
H. W. Wotts, S•les Enginee r. 

BACK NUMBERS 

of the 

AIRCRAFT YEAR BOOK 

are available 

Aeronautical Chamber of 
Commerce of America, Inc. 

30 Rockefeller Plaza 
New York 
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AUTHORITAT VE 
Established in 1916, Aviation is 
America's oldest aeronautical 
publication. It is recognized as 
the leading aircraft, airport, air 
transport and mil itary aviation 
magazine. Its editors travel ex­
tensively, asse mble all avail­
able aeronautical information 
and make it interesting and 
useful to plan e manufacturers, 
owners and operators, engine 

builders and sportsmen. Avia­
tion is on sale at the better 
newsstands. Subscription rates, 
advertising rate s and circula· 
lion data on reque st. 

AviATIO 
ABC A McGRAW-HILL PUBLICATION ABP 

330 W. 42nd St., N.Y. 

Ceramic and Mica 
Shielded and Unshielded 

Toledo, Ohio 

Cleveland A Detroit 

THOMPSON PRODUCTS, I.NC. 
Mfrs. of Aircraft Engine Valves, 
Pistons, Piston Pins and other 
hardened and ground alloy steel 
parts for aircraft service. 
F . C. Crawford . ........ President 
L. M. Clegg ... . ... . Vice President 
W . M. Albaugh ........ Secy.-Treas. 

MACWHYTE 
CABLE for controls 

TIE RODS for bracing 
ma nufactu re d by 

MACWHYTE COMPANY 
Kenosha, Wisconsin 

Mfrs . "Hi -Fa ti gue " aircraft cable ; Strea m­
line, Round, and Sq ua re Ti e Rods ; Braid­
ed w ire rope slin gs; and Sp ike A nten nas. 

GENERAL~ELECTRIC 
Schenectady, N. Y. 

E xhaust driven and g ear d r iven 

supercha rgers 

Turbine alternators and electric 

motors fo r aircra ft a pplication. 

Aircraft instruments. 
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A 
Abbot, C. G., 534 
Abram s Aerial Survey Corp. , 427-428 
Abrams Air Cra ft Corp. , 28 1-282 
Accidents, stati sti cs, 52 1-524 
Adam, M. J ., 164 
Adams, L. S., 192 
Aerial Service, 21 5-222 
Aerodynamics, 1 19 
Aero Digest, 545 
Aeronautiql Chamber o f Commerce 

of America, 3.3-38, 526 
Aeronautical Corp. o f Ame ri c<~, .382-

384 
Aeronautical Index, 45 
Aero Spa rk Plug Co., 428 
Aero Supply Manufacturing Co., 428 
Agriculture, Dept. of, 538, 541 
Air Associates, 428 
Air Corps, Army, 29-32, 53, 68 
Aircraft exports, U. S., 39-42 
Aircraft Industry, Employees , 35; 

Production, 33-38 
Aircraft, P atents, 46-51 
Aircraf t Radio Corp., 428 
Aircraft specifications, 273-280 
Air Defense, U. S., 29-32 
Air Express, 165, 171, 176 
Air Law, Fourth Diplomatic Confer-

ence, 100 
Air Law Review, 545 
Air Lines, 165-214; Operations. 498 
Airline Feeder-System , r89-192 
Air Line Pilot , 545 
Air Mail, 165, 535; costs, 168; statis­

tics , 499-503 
Airplanes, Manufacturers, 281-382 
Airports, 235-250; lighting, 10I ; by 

States, 5I6 
Airport-airway lighting, I 19 

A ir Safety Boa rd , 93-94, I02, 53 
A irships, avy, 77 
A ir Trail s, ~45 

Air T raff1c Conference, 42 
A ir T ran port, 3 -39, -97, r6 - , 214. 

492-493; Atlantic, 24; Dutch . 24: 
equipment, 428 · Ja pan, 24; rou te , 
494-497 ; statistics, 165-166 

Air Transport . ssociati n o f Ameri ca. 
38-39, 42, 102, 529 

A irways, 2.35-250; traffi cont r 1. TOO 

A jax Meta l Co., 428 
Akerman, J . D., 527-528 
Aldrin, E. E ., 527 
Aldrich , R., 257 
A ll American Av iati on, 192-1 93 
A llen, R. E ., Jr ., 528 
Allen, C. B., 536 
A llison E ng ineering Co., 384-385 
Aluminum Co. of America, 428 
American Airlines , I02, 194-1 9· 
American Association for the Ad-

vancement of Science, 45-46 
American Aviation, 545 
American Bosch Corp., 428 
American Export A irlines, r8;-189 
American Museum of Natu ra l Hi s-

tory, 305-306 
American Society of Mechanical En­

gineers, 530 
American T elephone and T elegraph 

Co., 429 
Ames, Dr. J. S ., 114, 534 
Appropriations, 29-32, 517-519 ; Navy, 

78 
Archbold, R., 233, 305-306 
Army Air Corps, 29-32, 53, 68; aer ia l 

survey, I ro; world flight , 150 
Arnold, Maj. Gen. H. H. , 44, 56, 6o. 

534 

572 
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A rn old, L P., r -o 
Autogir Co. o f America, 2 3-? ·­
r\ viati n Magazine, -r 
r\ \·ia ti on Man u factu r ing Corp. . 369-

373, 377-379 392- g6 
:~ \·iation l\fedici ne, 99 
. \· ia t i n choo ls, -46--47 

B 

B. G. Cor p. 43 1 
aeuma ker, ., 4. 

Baker 8 a r d, 30, -4--- . 9 
Baldwi n , J. 1-., -29, -45 
Barker. F . \\ . 529 
Bark da le F ield, 62 
Ba sett, P . R. , -27 
Baxley, C. H . 530 
Beal, \ r. H ., 526, 527 
Beall , A. L.. -30 

eck, T., zo6 
Beech Aircraft Cor p., 2 --292 
Beech. vV. H . - z6 
Beecroft, D. - ~o 

Bell A ircraft Corp., 292 -294 
Bell Laboratories, 21 0 
Bell Telephone Laborato r ies 4-
Bellanca :~i rc raft C rp., 294-29-
Bell anca, G. M., 527 
Bend ix Aviation Cor p., 429-430, 4- I -

453, 455 
Bend ix Prod ucts, 429-430 
Bend ix H.adio Cor p .. 430 
Bendi x , V ., 527 
Benson, K. E ., 529 
B erliner , H . A ., 43 
Ber ry B rother s, 43 I 
B ly, N ell ie, 149 

B ock , C. J, 530 
Boeing A ircra ft Co., 295 , 301 , 362-

369 
Bonfoey, L. P ., 543 
Boston-Maine Airways, 195 
Boulton, B. C., 527 
B oushey, H . A ., 62 
Boutelle, R. S ., 537 
B radley, S . S ., 527 
Branch, H ., I 12, 536 

Braniff T . E., 29 
rceze Cor porat ions. 4 ~z 

B r tt B r io-. Gen. G. H .. 67, _31 
Brew ter Aerona ut ical C rp .. 301 - ' 04 
Briggs, L. ]. 44, 527 534 
Brine ·erh ff, \\" . \ \·. , 526, 528 
Brinkley . F . B. ~37 

Briti h. ai r po\r r r6-2 · dis tance rec-
ord. r 11-29 

Brown, D. L. , 52 
Brown, G., --9 
B rown, T . H .. -3 r 
B rukner. . ] ., -z6- -27 
Bryan. E. M., - ~3. -43 
Bull, L. D., 526 
Bu reau f Fi her ie , !04 
Bureau of Foreign and Domestic 

Commerce . 104- 106 
Bureau of tandards. 8o 
Burke, R. L. . 9 1 
Bu-h, .. r q. -34 

abot. G. L.. - -
Ca liforn ia Institute of Technology, 

210 
Campbell. ·. J ., 54 ·1 
Carey, \ V. E.. 2 

Carron, I. L. . 530 
asadow, D. R .. 544 

Case, 1 -. ., -3 1 
Cessna Airc raft C ., 304 
Chalker, L. T. . 8 , 535 
Chamberlin E. H., 534 
Champion Spark P lug Co .. 432 
Chandler-Evans Corp ., 432 
Chicago and Southern A ir Lines, 195 
China, II , 55 
Christie, A. G., 530 
Chri stopherson, C. E ., 533 
Ci\·i l Aeronautics A u thori ty, 23, 93-

104, ro8, u S, r6s, 179- rSo, 215, 222, 
223, 536; airports r epor t , 235-242; 
training program, 261 -264 

Civil Ai rcraft , statistics, 514 
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Civilian Con servation Corps, 134 
Clark, C. C., 538 
Clements, N . V. , 528 
Cleve land P neumatic Tool Co., 43.J 
Coast Guard , U. S., 7 r 
Cochran, ]., 162-163, 233 
Coffey, H. K., 528 
Colleges, 271-272 
Collier Trophy, 6o, 1 14 
Colombian Trophy, 62 
Colvin , C. H., 527 
Cone, J . C. , 528 
Cong ress, Committees , 539 
Connor, H. P . M., 157 
Consolidated A ircraft Corp. , 304 
Continenta l A ir Lines, 196 
Con tin enta l Motor·s Corp., 385-390 
Cook , Rear Ad m. A. B., 44 , 72, 8:1-84. 

534 
Cook, H. W ., 528 
Copsey, R. L., 533 
Cor rigan , D. , 160, 16 1 
Cra ig, Gen. M., 56 
Crane, C. ]. , 61 
Crary, H., 208 
Craven, T. A . M., 531 
Crawford, F. C., 528 
Crittenden, E. C., 534 
Crosson, ]. , 528 
Culver Aircraft Corp., 317-319 
Cummings, H . L., 528 
Cummings, H . K., 530 
Cunningham, ]. R., 2IO 
Curtiss Propell er, 435-436 
Curtiss-Wright Corp., 307-31 7, 417-

427, 435-436 
Czechoslovakia, II-14 

D 

Daedalian Trophy, 62 
Damon, R. S., 527 
Dartmouth College, 99 
Davidson, W. ]., 529 
Davies, C. E., 530 
deForest, A. V., 44 
Diamond, H., 145 
Diplomatic Service to U. S., 542 

Di stin g ui shed Fly ing Cro s, 62 
Di\·i i n of Cont ro l , 106 
Dodge, l< ., 529 
Dod. on, A. R., 529 
D olan. C. H., · 30 
Dona ldson, J. 1vL, 535 
D oo litt le, ]. H., "27 
D ug las, D. \ \ ·. , 527 
Doug la.- A irc ra ft · ., 31 9-32 · 
D ow "h mica) ., 436-437 
D own y. F . X ., ·2 
D rake. Sir F ran ci . 149 
D ra per, .. 43 
D ryden, Dr. H. L.. 40 
Dud ley, A. ., 52 
Duncan , A. M .. · .3 1 
Dun more, F. \A/ .. 145 
duPont, R. C. , 192. 52 . · 30 
I urancl A irship Com., 77 

E 

Eaker, I. C., 53 I 
Eastern A ir Lines, 197- 199 
Eaton, G., 530 
Eaton Manufacturing Co., 462-46.1 
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