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NIGHT FLYING BY MOONLIGHT 

A 33-passenger Boeing Stratoliner, powered by four Wright Cyclone engines, in 
TWA transcontinental service makes its trip "over the weather." 
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British Air Ministry photo 
AT EVACUATION OF DUNKIRK 

One of the Lockheed Hudsons on reconnaissance over the famous armada that 
s aved th 10 Briti sh tro ops . 



H . PTEk I 

THE WAR IN THE AIR 

n I I :\ I ilita r · The ry Ext! ded-The 1\. .. \.F. a \ es Englancl
·a rrying th Air\\ art the Enem)-N I f r Ni ore Ame ri 

can P lane -The utlo k f r eri al upremacy. 

A S thi editi on of the ircraft Y ar B ok 0 0es to pre s in May 
1941 it i apJ a rent that [rom now until the end of the war in 
E urope, air power will play a mu h more decisi\ e part in that 

tragic elrama than it has even luring the las t 12 months, a period in 
which the war in the air has assumed increasingly great significance 
clay b) clay. 

It \·\as only a yea r ago that German planes roared O\ er the defense 
lines of H olland , Belg ium and France, sma hing not only their land 
armies but the troop concentrations and supply depots far behind the 
defense lines-and whole cities and small towns, too, anything in 
fact that the invader felt it necessary to destroy in order to open 
the way for his tanks and mechani zed columns that followed in the 
wake of his bombers. As wave after wave of the German squadrons 
blasted away the w ill to resist the aggressor on that part of the con
tinent, they also obliterated a comfortable illusion '·hich had been a 
fe ti sh among the o·enei'a ii ss imos in cha1·ge of lli ecl strategy . Gone 
for the rest of the war was the military theo ry that defense is the best 
offence, that the defenders can sit it out whil e the invader becomes 
weaker and weaker by crashing headlong into the defensive walls. 
T hi s war was di ffere nt. T he enemy went ove1· a nd around the walls . 
But it was too late for all except Britain. The E ngli sh Channel saved 
Britain as it had again and again in the past ; saved B ritain , that is, for 
the time-being, while the Germans paused at the water's edge to con
sider, and frmn time to time practise, the new invad ing tactics which 
they had perfected, so they thought, for this last major conquest in 
Europe. That was nearly a year ago . 

The British warded off the invader for nearly a year by counter
n 



1 2 IR R FT YE \R B K 

CURTISS P-40 PURSUITS OVER ENGLAND 

Rapidly increasing numbers of R. A. F. squadrons in the Fighter Command were 
in active service with these machines early in 1941. 

offensive warfare; and it was largely a counter-offensive by way of 
the air. vVhil e the Navy continued to perform miracles in front of 
the Channel ports, as during the evacuation of Dunkirk, when under 
the covering planes of the R. A. F., it saved most of the expedi
tionary army; or along the coast of Norway and on the open seas 
where it handled the convoys with considerable success; while the 
Navy performed its allotted tasks and performed them exceedingly 
well, it was the Royal Air Force that saved England from invasion 
during those breathless months after the collapse c France. 

The Germans knew, apparently, that before having a chance to 



TII F. \\"A R I\: THE AIR 

fir ·t knock out the 

a ry trikin cr power 
ibl . ,,-hi h i ex.

an I ther \Ya a 

out on 

fi e ld o f hum a n conflict was so mu ch O \\ eel hy so m a ny to so few ." 
It \\"a s not a ll defe nse : and t hat i the point ,,.e are tryin o- to make 

DOUGLAS BOMBERS READY FOR R . A. F . 

DB-7A twin-engine bombers receiving fin al check-up a t Los Angeles Municipal 
Airport before fly-away delivery. 
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CONSOLIDATED'S LAND BOMBER FOR BRITAIN 

One of the four-engine long-range patrol bombcrs---B-24-for th e Briti sh Ro ya l 
Air Force delivered by the Consolidated Aircraft Corporation . 

here. Immediately after Churchill ass umed th e task of leadership. lw 
spurned the old theory of defense , and set out a fter the enemy. trying 
to hit where it would hurt most. The R. !\ . F . had the maj or part o f 
that job. 

. Vvith all the fighters and bombers that could be made available. th e 

.R. A. F. has carried the war into the camps of the enemy and back to 
h.is sources of supply, hi s air fields, his clocks and shipyards, his muni 
tlons factories, his railroad janctions and his cities. As British war
plane I?roduction has increased, augmented by the g rowing quantiti es 
of eqmpment from the United States, so have the H. A . F. raid s on 
Germany increased, both in number and intensity. That is the 
present British strategy. 

The effectiveness of all-out offense by way of the air has been 
demonstrated repeatedly in recent months. The ~ - A. F. has carried 
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f th '·inva- i n p rt ' acr th hannel. 
i a ti ' ity among th ·• rman force 

r\. l• . make it ni a htly call. The 
c m I te '' ith ut a chr nology f 

it be· m ava.ilable. 
f c mbat ai rcraft up t th pr en t time a l 

mu t be n ted b · way f e__-...,::1 lanat i n f r the fa.i lure t el i ipate the 
rman fo r t. ' \1 e mu t have m re pla ne from the t : ni t eel tate ., 

wa the appea l from offic ial B ritai n ea rly in 1941. " Tho e that we a r 
rece i ing a re doing g reat work, but we mu t have m re. \• e especially 
need ' er · large number of merican bomber ." 

B riti sh officia l who were charged w ith the responsibility of hav in o
much la rg r shipments o f a ircra ft ent oversea quick! \\ ere not at 
all ret icent about the use to be made f the _ merican machines . They 
were to be employed on a11 front . E 'en as shipments increased 
month by month in 1941, word came back from England, from North 

£rica and from the Balka n , that \merican plane were in the thick 
of the fighting, but that more were needed, urgent!) . 

The next few months should witness a great reversal in air su
premacy in this war. Heretofore the Germans have had the tremen
dous advantage o f numbers. Their vast productive faciliti es have 
enabled them to keep on acti\ e duty many times the number that 
Britain has had available at one time. That has given them a twofold 
advantage. It has enabled them to u e a ir power full-out at will , 
whenever strategy demanded, a nd still have plenty of replacements. 
At the same time, it has g iven them sufficient numbers of planes with 
which to defend their own bases reasonably well. 

British Air Ministry photo 
NORTH AMERICAN TRAINERS WITH R . A. F. 

The British named them "Harvard." They credited them with having trained 
thousands of the best pilots in the R. A. F. More than a thousand of these trainers 

had been delivered to Britain at the beginning of 1941. 



~ o w, h wever , co ndit:i ns appea r t be chan rr in 7 . From ::111 a ' 
counts, a nd they arc from fa irly r li a l I · ur e , th e I ~ r iti : h combat 
plane production combined wi th th · meri an ul put i · up · ri r 
to German y's in tho e hi o-hly imp r tant cat g ri -s . uch a · fa t pu r
s uit s, long -range and medium b rnb r · a nd 1 atr I flyin lJ at .. -\t 
the same t ime A mcri ·an dive b mber an I u pwar f a r 
d es ig ne I combat a ircraft ·oon wi ll I e leav in the fa ·to ri e in larrre 
num be rs. T hi tremendous pr duct i n from th ' "nited ·tate , a ldcd 
to the g reatly increased p r duct ion in E ngl and , may ha ·e a dec i. ivc 
influence on th e; trend of th e war in the c rning months . 

A n indication of its po s ibl e rea t ion on ·erman hopes fo r an 
easy victory is seen in the offic ial c mplaint 1 rin te I in the It a li an 
newspaper "Messaggero" on March 28, 1941, after the B riti sh had 
shown up Italy's ae ri a l p rowess as a lmo t non- x i tent. a id ' ·t-.Je -
saggero"-"Italian av iat ion t day celebrate thi s r8th an ni versary o f 
the formati on of the Italian a ir force (l·asci t) in an atm ·phere o f 
fierce warfare in numerous sectors in I th E urope and A fri ca. \1\ e a rc 
faced by an enemy who is m obilizing the best technical construct ion 
which America has been able to p rod uce .... O ur a ir war is eli f
ficult and full of sac rifi ces for our pilots, who rea li ze they a re facing 
an enemy eq ui pped with the most modern fi g hting machin es ." 

MARTIN ATTACK BOMBER r67W 

Powered by two Pratt & Whitney Twin W asps . In use by both the U. S. Arm y 
Air Corps and the British R. A. F. 
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I~APID GROWTH OF U. S. AI~CRAFT PRODUCTION 

Tit<' .\ i rc r;tl t :, Ia 11 u fact u rcr,; I' v rit • r; 11 a 11 I nd t :,; t ri;tl :-1 i rae!,·--· ~cupt• 
,,i tit<' l'r<•ducti•<il l'r•·~rant·- J·:xpan:'i<•ll of P!:utl:' and Ut!tcr 

, .. a,·ilitit··· \'ahw ui Lxpcrit'!ll'Cd ::-.ranagcmt'tlt .\dt·quate 
~upply of \\'aqdam·:' :\:-:surt•J. 

A~ thi:-; i:-; writtt-n in ~lay. I<qi. t!tt· incrc:t:--t' in .\nterican 
airc~·ait pn•duct!t•t_l umkr the natitlltal ddcn~<' prt•~t.·:un i~ rec
t•gmzed by all mtonncd pt'r:'tltb tu be an tmlustnal mtrack 

and one dcsti ned t1 l become a dl'cis in· i actor in ulti tnatc I y ending the 
cataclysmic struggle bcl\H'l'tl democracy and totalitarianism. Frum 
~.r .. p warplanes in 1939 to _=;)-!oo in I()..j.O-thc year ,,.a:' three-fourths 
• •n-r lwf, •rc :\mcrican aircraft mattuiadurcrs reccin·d their quantity 
• q·dcr:-;-thc ttunthcr of machines pruduc,·d has gn•\\'n skadily-
1,131 in January. 1,21() in =-.larch and 1.-J...?/ in April. 1()-J.I. with a 
rapid rate oi acceleration promised irum nuw on thrtlllg"htlllt the 
emvrgency. The entire .-\merican pnlgTam inr aid ltl 1 ;rl·at liritain 
and the defense of the \Vestern Hemisphnc has lll'Cll hast•d Ill! what 
t ho~:e ofticials who ha vc charge o i it knu\\' t hl' industry tu I H..' doing 
and capahk of doing in future. The program is as sintple as it is 
awful. lt i~; to return the ho!tlcaust tn those whn set l·~urope aflame. 
to continue the destruction of totalitarianism \\'here it hrcccls. until 
the whole dirty mess is blown into obliYion and those who haYe dared 
to wreck the peace of the world are themsch·es definitely chastened by 
avenging fi rc. These last I 2 months nf totalitarian war han: proved 
conclusively that fire must be fought with fire, that only superior air 
force strength, overwhelmingly superior strength, can bring a satis
factory end to this conflict. So that is the gist of the program; on 
analysis it means that the planes must !Je made available, which means 
in turn that the American aircraft manufacturers must perform 
that vital task, which now transcends in importance all other activities 
concernecl with flying. President Franklin D. Roosevelt first made 

17 
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U. S. Arm y photo 
BELL AIRACOBRAS FOR PURSUIT 

The 39th Squadron of the 3 1 t P ursuit Group , U . S. Arm y Air Corps lined up for 
inspection at Selfridge Field , Mich. T hi was th e world's first ftghter squadron to 
be equipped with tri cycle landing gea r , with th e third wheel in th e nose for safe r 

ta.ke-offs and landings. T he Bell Airacobra is Alli son powered. 

that fact officially apparent to the \merican people on 1\tla; 16, 1 9~ , 
when in hi s defense message to Congres he said: "Du rin g the past 
year American production capacity fo r warplanes, including engines, 
has ri sen from approx imately 6,ooo planes a year to more than 
double that number, clue in g reater part to the placing of fo reign 
orders. O ur immed iate problem is to superimpose on thi · production 
capacity a greatly increased additional production ca1 acity. I shoul d 
like t o see this nation geared up to the ability to tum out at least 
so,ooo planes a year. F urthermore, I believe that thi s nat ion should 
plan at thi s time a program that would prov ide us with so,ooo 
military and naval planes." 

From then on, it has been a matter of increasing clcmancls for 
quicker and greater production. F irst , however, there we re prepara
tory stages . The Government had to prepare. It had to make a plan. 
formulate a directive. E nabling legislation was necessa ry . Appropri
ations were necessary. The air services had to decide what they 
wanted in the form of equipment , for both present and future. The 
British needs had to be considered. Negotiations with official agencies 
were seemingly endless throughout the summer of 1940, pending 
Cong ressional action which would permit the agencies of Government 
to proceed. The aircraft manufacturing industry, meanwhile, had to 
prepare for its task. Although much expansion of faciliti es already 
had been accomplished by far-sighted manufacturers, there had been 
no possible way by which the industry could have been totally pre
pared for the immense job it was handed. 
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~ha low of tota litar iani m beaan to pr ad 

ITI!Jl CT . 

ar ly Fr n h a n I J rit i h 
rd r and th p r p t o f m 

raft ind u. try xpancl plant fa il iti · and 1 m th I 
111 tra io-ht line p r ducti n ntial to quant ity utput. 

Early in it wa putt ina out ab ut _o mi li ta ry plan · a month. 
t tha t t im O\ ernment official. w re told by indu tr · leade rs 

that i f th y h uld '' ant a pr cr ra rn f a man) a S:'·oo p lane a year , 
t he indu try caul I do it , p rovided th program wa w ell-coordinated 
an I that th rder we re f r m del and t ·pe which a lreaclv ex isted 
a nd had pa eel ~at i f acto ry erv ice t e t . The manu fa turers added 
tha t a lcl it i na l mach ine tool would be need cl to liminate certain 
bott lcn ck . T hey poin ted out that t he inclu t ry ha I about 36,ooo 
sh p mployees . a nd woul d need cl uble that number to pr oduce 
5,500 m ili ta ry plan e a yea r. Th y a ! o to! I the 10vernm~nt that 

U. S. Army photo 
PRODUCTION FOR DEFENSE 

Part of Vultee Aircraft plant at Downey, Calif., showing straight line production. 
These are basic trainers for the U. S. Army Air Corps. 
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VOUGHT-SIKORSKY FINAL ASSEMBLY 

change orders--changes in design or engineering spec ifications
would so slow up operations as to se ri ously di srupt the producti on 
line. 

Such a program, for about 5,500 planes , was approved by Congress 
a few months before the outbreak of the war in Europe. !\ t the same 
time the British and French were negoti ating furth er orde rs in the 
U nited States. But all that amounted to only 13 pe r cent of what 
it was to become within a year. Poland, the declaration of war. the 
fa ll of Norway and Denmark and of the Low Countri es in 1\l(ay. f9.\0 : 
and the world was completely awakened to the threat that confronted 
it. But because of the deliberate processes of democracy , the Govern
ment could not give the industry the signal for full-out production 
until the Fall of that year. 

The manufacturers, however, were not idle. They had felt, ever 
since the first World War, that such an emergency might materialize . 
and they had been preparing for it. The management of United 
States · aircraft plants, almost without exception, went through the 
World War in aviation, either in the defense establishment or iti the 
plants of the manufacturers. :r or more than a score of years there
after, that management struggled to set up a new industry and keep it 
alive through all the various economic vicissitudes and disarmament 
programs which intermittently threatened to starve it to death. That 
experienced management was important. It knev that the clay was 
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c m1n o- wh en th - nat ion a n l ther peaceful pe pie w uld need 
aiq ian in ' e r-increa ·ing num b r , a irpla ne uper io r perform-
a nc , machine f fa r err ate r perf rmanc than th ·e whi ch the 
en my might ch e t brin acra inc:t them r ur fr ien t· abr ad . 
T h y kn \\ all that. E very man in aviati n had watch d fo r more 
than a d ad the tup nd u eff rt which the erman wer making 
t '' a rd r armament . 'T hey w re u ing all the brillian t kill and 
cientifi · kn w.l edge which th - po d. In the po t\ ar yea r , 

wh n th limita ti on of the r a ill s Treaty r stricted the u. e of 
hi o·h-powered eng ine and limited the output oE any kind o f a ircraft 
eng ine, th erm an rmy \\a trainin o- a race of pilot on glider· 
and the errnan ci entific world \-vas working day and ni g ht in m ore 
than 30 O \ ernment- ub idi zecl laborat rie. , devel pi no· the be t 
a r nautical techni 1ue of which they were G:q a ile. \ t hen the tota li
tarian regime came into power , thi effort wa - int ns ifi ed past a ll 
imag inat i n. 

T he A merican manufacturer knew what they \\ oul d l e called 
upon to do if war broke out in E ur pe. \fter t he P res ident sounde I 
the alarm in his defense message on Niay r 6, 1940, many of the 

. BOEING FLYING FORTRESS PRODUCTION 

Interior of one of the Boeing Aircraft Company's plants at Seattle , \VasiL, showing 
intermediate stage of assembly on fuselages for four-engine Wright Cyclone

powered long-range bombers for both American and British air forces . 
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LOCKH EED BOMBERS FOR BRITAIN 

A co rner of the hu ge L ockheed Aircraf t Co rpo ra ti on pla.nl al B_urba nk , alif ., w!th 
rapidly increasi ng production of H udson bo mbers and P -38 mlcrcc pto r-pursulls . 

manufacturers, disregarding the poss ibi liti es of fin ancial loss, pro
ceeded immediately to expand their productive fac ilities . T hey 
or dered materials in quantities which experi ence had taught them 
that they would need fo r increased production. T hey sent agents all 
over the country negotiating with subcontractors, pend ing the actual 
receipt of big orders. Some of them actually star ted huge plant 
expansion programs, arranging for new buildings , ordering machine 
tools, starting intensive personnel training programs and devising 
new methods of quantity production. 

By January, 1941, the industry had a fin e record o f expansion , 
and of preparation. T he airplane plants had increased factory fl oor 
space from 9,605,936 sq. ft. on J anuary r, 1940, to 17,943 ,087 sq . h . 
on J anuary I, 1941. The aircraf t engine manufac turers had expanded 
from 3,017,604 to 6,463,481 sq. ft., and the propeller plant s had 
come up from 49 1 ,88r. t o I ,049,853 sq. ft. in the same period. 

E mployees had mcreased. proportionately ; airplane personnel 
f rom 65 ,677 to 144,583, engme employees from 21,2 57 to 42, 567 
and propeller fr.om. 2,959 to 6,743-all during 1940. 

A t the begmmng of 1941, the industry had orders for about 
37,000 military planes, including everything from trai'ner s to huge , 
four-engine bombers. About 2I ,ooo machines were for the American 
air forces . The remaining r6,ooo were for the B ritish. D elivery was 
scheduled to be completed about the middle of 1942. It was a large 
order ; but it was only half of what was to come. 
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RECORD PRODUCTION FOR DEFENSE 

H ere in the plant of the Curtiss Airplane Division of Curtiss-Wright Corporation 
at Buffalo, N . Y., 10 P-40 pursuit planes a day were being produced for the U . S. 
Army and British air forces when this photo was taken; and production was 

increasing rapidly . 
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DOUGLAS BOMBERS FOR BRITAI N 

DB-7A t win engine bombers receiving fin al grooming as they emerge fr om th e 
plant of the Douglas Aircraft Compa ny a t Santa M onica , Ca lif. 

Expla ining w hy warplanes req uire a g reat deal o f wo rk in con 
s tructi on , Col. J ouett said: "\i\Tar planes today must perform fun ct ion :-; 
undream ed o f d urin g the las t wa r. T hey must be la rge r , carry g reate r 
load s, Ay f a rthe r and fas ter , perform more difficul t maneuvers with 
attendant immeasurably increased stresses. The m odern wa rpl ane 
must embody all these capabiliti es in order to hold it s own aga inst 
the n ew machine that the enemy is always working on. It takes t ime 
and precise w orkman ship. T here are so,ooo sepa rate inspection s 
on an aircraft eng ine ; 30,000 man hours of labor go into a m edium 
bomber; 450,000 rivets go into a heavy bomber ; in one medium 
bomber 30,000 parts, not including bolts, nuts and rivets, are worked 
into 650 minor subassemblies , and these in turn into 32 major sub
assemblies, before they are put into the plane. 

"In addition, the lessons taught almost daily by the war must 
be a ssimilated and their substance translated into performance 
by the aircraft we are building. The tempo of this war is breath
taking ; each side is constantly h eightening the fi1·e power of its planes, 
increasing the strength of armor plate, and incorporating new offen
sive and defensive features in its warplanes. These advances we 
must m eet and surpass a s we learn of them. This calls for re-design-
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n , ur e timate 
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are bui l lin er and w ill build equa l r surpass the 
b t be built , I ,,·here. \1\ e h a r much ab u t new 

nt r the war arena . \ i e kno\ · that the er-
a n w tw in-eng in fight r , th Focke \ N ul f F \\. - 1 <) . 

h. p. , a.nd arry in eicrh t o- un , including cannon. 
kn w the erman are t brincr into · r vice the ne" · H einkel 

I-IE-I 13, a fa t fi g hter. A nother n '' erma n fi o- hte r i the F ocke 
\iVulf F \i--r- a in o-!e-encr ine craft ''ith pu h r Jropell er. Four 
new I omher are slated f r se rv ice, including two four-mot ored 
ships, a new 1-:leinkel and th e Focke Vl ul f Kuri r. B ut our people 

PRODUCTION FOR DEFENSE 

Long-range four-engine bomber production at the plant of the Consolidated Air
craft Corporation in San Diego, Cali~., increases steadily. Note the tent roof of 
one of the assembly sheds on the nght. Production was started here without 

waiting to put on a roof. 
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PRODUCTION FOR DEFENSE 

Outside the Inglewood, Calif. plant of North _A merican Aviation wher~ _pursuit~ ; 
bombers and trainers are in quantity productw~. In the foreground Harvard 

trainers ready for delivery . 

are engaged on new models, too. They are military secrets, o f c~urse . 
but I can tell you that there are at least r6. I can say that mter
ceptors to combat night bombing-one form of attack \:hi ch B ri~ain 
has been unable to repel up till now-are being developed 111 the U n1ted 
St~tes. Rest assured that our planes will not be excelled. \li,Te must 
build the best. An inferi or warplane is worse than no plane at all. 

"Programs are in the mill today looking to placement of orders 
for additional thousands of planes for our air services and Britain. 
and for other governments elio-ible for aid under terms of the Lend
Lease Law. Scope of these pr~grams has not been made pu~Jlic, b_ut. 
I ~m t?ld by Government sources, requirements under consideratiOn 
wtll bnng the total of planes on order from the present 44,000 up to 
So,oo?! The aircraft manufacturing industry, which has made 
amazmg progress _against great odds in ~he las~ year, is t~eady to 
tackle any new asstgnment handed it. However, m the best mterests 
of the defense program, I would like to offer these suggestions in 
connection with the new program: First, let every possible source 
of suitable subcontracting be utilized before launching another time
consummg plant expansion program ; second, let any e >ansion of 
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b m 1 rop rtion the available uppli e:> of material and 

th · air ra (t ituati n a 
I thi nk , at i n I wi th 
h url y d m n t rat th 

i n .-\ m r i a n and B riti h 
a r w 11 pi a d wi th ur pr r b th in numb r f plane 
and in th ir qua li ty. Am ri an-bui lt warpl ane · ha \·c. I pite rne 
a rt i n t th c ntrar) , participat n Y ry fr n t inc the war 
b c.ran ar t da· p rformin o- m ri t ri ul· \. ry fr nt- \ Cr 
l·:no- land in A f ri · a ver the 1 1 d iterran a n N a r Ea t. ov r 
th E rw li h han nel and the 

I n an th · r pulli taternent I. J uett ma I thi comment: 
"Th r a re many bri ,.rh t s1 ot in our pr o- ram at 1 r cnt. \ 'Ve have 
1na rn d how t im1 r \ e our pr duct and d \ 1 p new de ig n whi1 

ut incr ·a ina numbe r f f r z n m cl 1 in the ame plan t. 
b a u e we put into eno-ineeri no- re earch and development 

at lea t 1 o per cent of what we took in in the form of revenues in 
the y a r pa t. A nother reason wa ur t\\ o ) ea rs C-'<perience in 
meeting the con tantly chang ing directive of B ritain and her A llies, 
as the chang ing \\ a r forced upon them cliff rent kind of eq uipment . 
It is due a l o to our expen. ive but neces a r) methods of tra ining our 
own labo r in our own plants. Thus fa r , the draft boards have been 
disposed to o· ive us de ferred status in most instances so that we ha\ e 
been able to retain nea r!) a ll the personnel that we ''anted to keep 
or that wa nted to tay with us. A urpri ing ly la rge number have 
voluntar ily left their j ob to go in Sen ice. \cknowledging the need 

PRODUCTION FOR DEFENSE 

A corner of the Glenn L. Martin plant where there is rapidly increasing production 
of bombers for the American air forces and Britain. 
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WRIGHT CYCLONES FOR DEFENSE 

Wright Cyclone engines manufactured in teadily in ~ reasin g qua nt!tic show n here 
ready for shipment at one of the planls of th e Wnght Acronaullcal Co rpora ti on 

in Paterson, N. J. 

for an increas ing flow of aircraft, the Government thu . fa r ha been 
disposed to g ive us priority on es. entia! mat ri als and tools at the 
expense of other industri es. That has relieved some of our shortages. 
But we still have bottlenecks, and we are still up again st the problem 
o f priorities , and most of us believe it will remain a problem unti l the 
next A rmistice. 

"Another thing in our favor, there is more av iat ion experi ence 
in the Government than prevailed during the last war. T here i ~ 
more experience in Congress. We find a surprising number of men 
in the Government bureaus who had had actual aviation experience, 
some of them in the las t war and others in industry. vVe find many 
of them in Congress who really know this industry and it s problems 
with relation to the defense program. 

"The industry's main problem at present is the bottleneck. Within 
the last few weeks I have seen plants turning out bombers and waiting 
for a half-dozen or more pieces o f equipment which had to go into 
the bombers before they could be flown away. As soon as one 
bottleneck was broken at that plant, another would take its place. 
Throughout the industry they are waiting for one thing or another 
that at times retards production to a certain extent. We must depend 
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The m otor car incl u tr · wa one o f th e many w ith '·hich th e 
a ircraf t ITianufacturin cr companie w r do ing an increa ing ly h eavy 
ubc nt racting busin · in 1941. ne form of that subc nt ract ino· 

' as embocli d in t h plan concei eel b' \ i\ illi am . Kn u cl en , D irecto r 
General of the Office of P r oduction M anacrem ent. The Knudsen 

PRATT & WHITNEY ENGINES FOR DEFENSE 

Looking down the preliminary assembly line in the new plant of Pratt & Whitney 
Aircraft Division of United Aircraft Corporation at East Hartford, Conn. 
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plan provided for the es tab li shment f la ra a. embl y plant . bui lt 
by the Government, and operated by aircraft manu fa ture r. w hn 
would as emble into two and four-ena in e boml er th e uba s mbli s 
built by the automotive industry. Earl y in 1941 plants w r 1 
put up for that purpose . A utomotive n in ers and oth 
personnel were in th aircraft plant tu lyina th admitted lv n 
different art of buildin a 1 a rt f r aircra ft. ffi ·ial in ha 
def ense program hoped that thi s ub ntrac ting sy tcm with the 
automobile industry would beg in to contribu t materiall y to 1 rod uc
t:ion in 1942, augmentin o- th e tremendously inc reas c1 output which 
th e es tabli shed a ircraft industry would surely have . 

The foll owing chapters g ive in detail other pha es f the emer 
gency defense proa ram inclucliwf activiti es £ the rm) and avy 
air forces, th e training of pi! t s and-in the last chapter- the story 
of how each aircraft manufactu rin g company is pro lt1cing fo r 
defense. 

~ 

WHY AIRPLANES ARE EXPENSIVE MACHINES 

High performance and the maximum of safety factors in American aircraft require 
thousands of man hours of labor. Photo shows a crew at work on the two longi
tudinal beams that form the fuselage of a Bell Airacobra . The light dots are rivets. 



THE U. S. ARMY AIR CORPS 

::-;t·cr<·tary ::-;tinJ:-.•111 Tran:-;mit~. as ui "l'utt:JJtially l'ro1iuund Histoll·ical 
.Signi tlcance". . \s=-ista nt Secretary Jo)hnson'=- Rcpt •rt- Record 

t11r l'ean·tinw l'urchases oi ;\irplant·s---l;t:ncral .\n11•ld 
I >l'scriltt':-i 1\.apid Expansion tu ).fctt lnternatiunal 

~it ua t ir•n-Jnd nst ry 1\.espunds tu l" nprcn·dcn t nl 
lktnands-).lnnnting ~lrt·n~th ui The :\ir 

Corps-The .. Flight Strip "-:\chien.>
mcnb-:\wanb ui ).lerit. 

A~ old saying that history is the last man's idea of the truth 
applies with equal iorce to the :-;tatistics iur llJ-J.O dealing with 
the l"nitl'd .States :\rmy Air l'urps. L"nclcr the biting lash ui 

stern m·n·ssi ty as wielded with ever-mounting tempo hy the war in 
l~nrope and elsewhere, the .-\ir Corps strm·e manfully to meet the 
chan.~·ed and changing rcquin'mcnts of a situation tmparalkled and. 
in p;ut at least, ungrasped. 

As this is written at the end of l\Iarch, 19-P· the Air Corps face:; 
a world crisis in a state of flux. From a few hundred planes to 
"so,ooo planes a year,'' from a few hundred newly-trained pilots to 
6,ooo, then 1 2.ooo, then possibly 30,000 a year, was a dazzling 
transition. 

Described by Secretary of \Var Fienry L. Stimson as of "poten
tially profound historical significance," the annual report for the fiscal 
year ending J nne 30, 1940, presented by the then Assistant Secretary 
of vVar, Colonel Louis Johnson, stated that ''In the past I2 months 
the vVar Department has made more progress toward providing our 
military establishment with necessary arms and equipment than in any 
similar period since the \Vorld vVar." 

Col. Johnson added: "Under the enlarged Air Corps program of 
April 3, 1939, the number of airplanes contracted for amounted to 
more than six times the average annual purchases of Army airplanes 

31 
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Basi c combat and adva nced tra iner \\'ith P ra tt & Whitney W asp engi ne. 

in recent years. At the same tim -· there we re i.J eing place I with th e 
industry of the country large orde rs fo r a irplanes, ew rincs a nd acces
sories and other milita ry equi pment to meet the needs of ;rca t Brit 
ain, F rance and other foreig n countri es . The total e iTec t has thus 
been to develop and increase materially the prod uctive capac ity of the 
country for the furnishing of a ircraft and other munitions.'' 

Procurement of aircraft presented substa nt ia l 1 robl ems. How 
were these met ? Col. Johnson continued: ' ·D uring the fisca l year 
1940 an aircraft procurement program vvas entered into with a view 
to increasing the strength of se r viceable airplanes fur the A rmy to as 
near the maximum of 6,ooo authorized by the ac t of April 3, 1939. 
as was possible within the limits of appropriated funds. \1\f hile it had 
previously been the accepted policy to allow suffici ent time between 
the issuing o f circular proposals and the opening of bids for any 
qualified manufacturer to design and construct sample a irpla nes, it 
was evident that the exigencies of the expedited prog ram would not 
permit such protracted delay. Resort was therefore had to procure
ment by design competition , as authorized by the act of July 2, 1926. 

"Under this method of purchase, designs of aircraft accompanied 
by specifications and performance guaranties were requested fr om 
all qualified bidders and awards made as a result of evaluation of the 
designs submitted. With a view to future needs, bids were requested 
upon larger numbers of aircraft than it was expected actually to con
tract for during the fiscal year, in order that such contracts might 
contain options for further procurement when and if the Congress 
made appropriations for their purchase. 

"During the fiscal year 1940 there were actually delivered to the 
War Department 886 airplanes, having a total value in excess of $49,
ooo,ooo. Under the fiscal year 1940 appropriations, new contracts 
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p r fit-l imi ta t i n provi io n:; l f the V in - n-T ramm ell _-\ct]. 
r:..Iowe \ r un ci r th t rm o f th act ;:tppr \·eel J un _ I 9 ..J.O P ubli c, 

. 67T , 7 th Co n T · , th a ll wabl e pr fit f r a irc raft \ ·a . reduced 
f r m L to e i ht pe r cent of the c nt ra t p ri e. \ s a re ult of thi s 
chan c UI led w ith imp r tant tuesti n as t a mo rti za tion of cost s 
fo r expan ion f fa.cili t ie under th a ug rnent · d a ircraft prooTam of 
n x t fLea ! ) ear, i t i ' tn t icipated that s ri u c1 lay and difficulty in 
c n ummat ing contract may b enc unte r d. " 

De cribing rapid exr an ion to meet th e se ri ou aspects presented 
by the internat iona l s ituation , Maj o1· Ge nera l I-:Ienry H . A rnold , C hief 
of the rmy ir Corps , ·tated : ' · ono-re s made f unds avail ab le to 

ALLISON ENGINES FOR DEFENSE 

An Alli son V- r7 ro engine passing its final acceptance t est at the plant of the Allison 
Division of General Motors Corporation at Indianapolis, Ind. 

j 
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BOEI ·c 13-liD FLYING FORTRES. 

One of the la test of the armada of four- engine long-ran •c bomber;; d c·l i,·,·rl'd tn 
the U. S. Arm y Air Co rps in 1941. 

sta rt the ball rolling in the pring o f 1939, with th :;,5 o plane pru
gram as an objective. Not all f these a irplan s wcr · combat a ir
planes. TYiany of them were training airplanes . The com pl t d pro
g ram called fo r the creat ion and equij ping o f H eavy, l'vlecliulll. ami 
Light Bombardment G roups, single-encr ine Pursuit G roups. a ncl 
F ighter G roups. Building up this force required doubling in number 
our Squadrons. 

" In order to operate this expanded air force, it became necess:Hy 
to increase tremendously the number of our enli sted pe rsonnel from 
about r8,ooo to about 43,000 men. \?I.Te had to train them. H ence, we 
built and increased in size the g reat technical chools at Chanute Fi cici. 
Rantoul, Ill. , at Scott Field , Bellev ille, Ill. , and at I owry F ield, Den
ver, Colo. 

"To train a total o f 2,400 new pilots within a yea r , we rev ised 
our whole system of pilot tra ining . Fortunately vve were able to cre
ate on short notice an efficient system for pilot training that cou ld be 
very greatly expanded by using certain avai lable civi lian fl ying schools. 
We selected nine o f them to g ive primary tra ining of fl ying cadets. 
This system has worked out so well that our plan for an output o f 
2,400 pi lots in a yea r has since been changed to one o f 1 2 .ooo a year. 
We now carry on a ll of our primary training o ( fl ying cadets at 
civilian schools, and the basic and advanced training at ou1· own train 
ing centers. 

"A s the emergency became more critical, greakr expan sion Lecame 
necessary. A much larger Army air force was required if v .. .re were 
to provide security against aerial attack for ourselves and our neigh
bors in the W estern Hemisph ere . \ Ve thought that the 5,500 plane 
program was large, but it has since been doubled and tripled. Con-
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<'Tave t h iLcl u try li tt le PI r tuni t\· t cut d wn n the time r equired 
f r p r lu ·t i n. T he - im pr ,. 111 nt S j · II the d iffe rence betv' een an 

ffecti ' ficr h t in o- p lan an I one that i asy m a t in m odern a erial 
I att l . t lay we t ill find that it tak s m ore than a year to build 
a m d rn c ml at plane. T h ta k whi ch \\ e have set out to do "ill 
tax to the utmo t the capacity f the manufac turer in thi count!·) . 
O ur s irrh t: a rc . t ill hi o·h, a n I '' e \\· ill not b _a ti fi ed with anything 
lcs tha n th be t. 

" \ i\ e ma in ta in c ns tant ly a num t e r o f t ra ine l A ir Co rps ob en er . 
in ·l:. uror e today, and we a re inc q o rat in o· the ver - Iate- t technical 
I v I 1 mcn t and im p r vements into our ne\\- comba t pla nes

cha nge. that c mbats thousand · of fee t in th air have proYen essen-

U. S. Army photo 
THE BELL AIRACOBRA 

! 
_! 

One of the hundreds of high speed pursuit planes which the Bell Aircraft Corpora
tion, Buffalo, N . Y. , is producing f·or the U. S. Army Air Corps and the British 

Royal Air Force. The Airacobra is ·powered by an Allison engine. 
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MARTIN B-26 J N FLIGHT 

One of the high pe rfo rm ance bc m be rs being produced in la rge q ua ntiti es, produc t 
of The Glenn L. Martin Company. 

tial in all fighting planes . O ur fighting planes will compare fa v(J ral1l y 
in quality with any in the world." 

H ow did the aircraft in dustry respond to the challenge: ( ;eneral 
Arnold went on: "Our industry was given a tremendous task. f1 >r 
simultaneously with the A rmy expan sion program it had to meet one 
almost as large fo r our N avy-and then, superimposed upon those 
two, there were those very important and exceptionally Iarcre orders 
from Great Britain, orders which we are very g lad that our industry 
can fill. 

"All together , the industry was called upon to produce some thirty
odd thousand planes in about two and one-half to three years. That 
would not have been such a difficult task were all the new factories 
runni1~g full steam, but we vvcre just starting their expansi on. 

"The total payroll in the aeronautical industry was increased from 
about 35,000 in 1938 to 150,000 in 1940, and will reach over 2 50,000 
in 194I. New plants had to be built and equipped almost overnight. 
Production lines have been created, the length of which were beyond 
our most optimistic dreams a few years ago. However, ·t+1e industry 
is not yet out of the woods. There are bottlenecks in machine tools, 
materials, skilled workers, aeronautical engineers and sub-contractors 
qualified to produce parts and sub-assemblies. 

"As should be expected, the industry took the first part of its 
expansion in its stride, but then it became much harder. Perhaps we 
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juickcr tha n we can o- t mat ria l, plane , e ng in o·un and 
tu ipm nt. R eal izin that, w e tarted the indu trv w o rkin c:r 

t ward maximum p rod uct i n a y a r a n l a hal f ag . B ut th r e i · n 
ub t itut - I r tim e. \ r e ca n fi n d me h r t ut we can utili ze m a 

1 rod ucti n m achin ry a nd ,,-e can p u t on three hi f ts bu t t h ya rd 
s li ·k- m a n h u r - t ill is the le te rminin <"r facto r. T hat oes f r p r -
d ucti on of p la nes, en o-ines . tank , g un o r b mb . 

" \1\ie rr t in the ha l it of thinkin o· that :\merican in o· -nui t , m e
chan ica l kill and in lu tr ia l 1 Ianning can d an thino·, tha t milli ons 
of do lla r s a1 1 r pr iat cl a n d -x:penclecl will m ake tq fo r ) ea r of incle 
_c is io n a n d lack ( uitabl e milita r y in lu t ri a l fac ilities. It can't b e 
clone . It requ ire from nine m onths to a year to build a n a irpla ne 
factory . 

"lVI:ach ines, tool. and equi pm ent a r e o-etting much m ore clifflcult 
to obta in . a n d the time req uired fo r delive ry has increased to well 
above s ix m nth s, and fo r th e la roer item s to nine month o r a yea r. 
It take a nother s ix m onths to r each m a:-.;:imum p roduction. \ ?l.fher e 

NORTH AMERICAN'S NEW PURSUIT P-51 

Powered with th e Allison engine it is in production for the U. S. Army Air Corps 
and the British, · who named it "Mustang." 
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THE DOUGLAS B-19 BOMBER 

This huge bombe r for th e U. S. Army Air C? r ps wa_s desig ned a nd b~ilt by th e 
Douglas Aircraft Company _at its Santa M oni ca, C:.~ hf. , pl a nt. ~owe i,ed _by _ ~~UI 
Wright Duplex Cyclone engmes agg rega tm g S,ooo h.p. , th ~ ll-1 9 has a b i Oss we1" ht 
of 82 tons, measures 212 fe et between wing tips a nd car n es II ,ooo ga l. of fuel. It 

has a crew of 10; and if used as a troop transport , ca n ca rry 1 2 5 m en. 

are we going to get the aeronautical eng ineers ? A diffe rence of ten 
pounds in an automobile, a tank, an armored car, m akes no d iffe rence. 
In an airplane it may mean the difference between 1 i fe and death
between success and failure. We must have enginee rs, trained eng i
neers, in large numbers in all our plants. 

"We of the Air Corps realized thi s when o u1· prog ram was first 
suggested, and so announced , but too many people expected a mag ic 
wand to be waved and the problems all solved. The wand may be 
waved, but t~1 e problems are not solved by a long ways . vVe still have 
lots of planmng to do, training of skilled workmen to carry on, super
visory and engineering personnel to discover. ( )ur task is a hard o t1e ,
but not an impossible one. Germany took six years to build up her 
mighty air armada; we are trying to do it in three years; and we 
believe that we can do it." 

During 1940 the A rmy Air Corps expansion program moved rap
icily forward. On June 30, 1940, a definite goal had been set-54 
combat groups comprising all types of airplanes. At that 11e there 
were r6 skeleton groups and wings. 
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t H ad tua r te r w re a tivate I on D ec mber 1 . 

I .~ add iti na l \\ in a I-I a I ]Ua r t r . . 
, I 4 , the A ir · rp c n. i. t d f ,) · .., -- R egul a r 
fficer ·, T, · -1- Aying ca I t an I r .9 r4 · nl i.t ·d 

men. a f .hnuary 1 · . 1 41 , it had X] a nde I to a11 r ximately .r 
offic ·r . 7, o Ayin rr cad t a nd _),ooo n li t: · d men . \\'i th the com
plete p r ·onnel al lotm nt un ler th 5-1--a roup p r a ram . et at appr xi
mate ly .r . oo ffice r a n I r66, oo enli s t I m n. it ,,.a ant icipated 
that by Jun .) . l <).j.l . I .TOO office rs . r s .ooo Ayirw cadet and TS I.-

000 enli sted m · n ,,. uld I e in the .-\i r Corps. 
Ac t iYat ion of f ur f\ir Force J:-l eaclquar te rs pr vicled fo r d c n

tra li zat ion of t ra inin g a n I in s1 ect i n duti es of the mma n !ina Gen
era l. CH~J A ir l•orce .. \ir Fo rce Ffeaclqua r ter were being located 
ini tia lly at 1\'f itchel F ield. N . Y. Tampa. F la ., Ma rch F ield, a li f .. 
and poka ne, \\ aJ1. \ ing I-lea !qua rte rs, including those prev iou ly 
in ex i tence . \\' Cre being e tabli shed at \ VcstO\·e r F ield , 1\tlass .. i\'litchel 
F ield, N . Y. , el [ri dge F ield , M ich. , I angley F ield , ·a. and Bowman 
h eld , K y ., a ll in the No rt heast A ir D istri ct: \ug usta an I Savan nah. 
C a., \ i\ est Pa lm Beach a nd Tampa, F la .. New O r! ans. La .. all in the 
Southeast -''\ ir D i. tri ct : Tucson, \ri z .. l\'1 a rch } ield . F resno and Ham 
ilton hell , a li f. , a ll in th e outhwest A ir D istrict ; Spoka ne. \\ ash .. 

CLOSE-UP OF CONSOLIDATED B-24 BOMBER 

Showing tricycle landing gear, and two of its four Pratt & Whitney Twin Wasp 
engines and Hamilton Standard propellers. 
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LOCKHEED P-38 IN FLIGHT 

The twin Alli son-powered single-. cat intc rccpt o r - purs'-!i~ plane wa~ in produ ction 
for both U. S. Army Air Corps and Bnt1sh R. A. I~ . 

Portland , O re. , and Salt Lake City, U tah , all in the r ·orthwest J\ ir 
District. 

Training of those new units was placed under the direct cha rge 
o f the Commanding General, GH Q A ir Fo rce , compri sing all four a ir 
forces , 17 wings and 39 of the 54 combat g roups. Tra ining of pil ot ., 
na vigators, bomba rdi ers, radio, an11ament and eng inee rin g pnsonnel 
devolved upon the Chief of th e A ir Corps, al so responsibl e for sup
plying aircraft and other equipment for this air combat force . 

E ntering 1940 with hut 17 permanent bases for its 6o squadron s. 
with an a ir force of 288 squadrons authorized by the Cong ress, the 
A ir Corps began it s g reatest building program within the continental 
U nited States, a similar expansion occurring in territorial and fo reign 
stations. 

Sites for additional bases were acquired , and at the end o ( r 940 
many air bases were in process of construction by various agencies of 
the Government, leased from State or municipal operators , o r other 
wise made available . \iVith the Air Corps expanding~ on schedule . 
it was anticipated that by the spring of 1941, 19 permanent bases and 
23 other air stations would be ready for operati on. In addition , ap
proximately roo other landing fields had been approved by the War 
Department and were being improved by the \iVPA. 

The number of training centers had been increased from one , the 
Gulf Coast Training Center at Randolph Field, S an Antoni o . T ex .. 
to three, including the South East Training Center at Maxwell Field, 
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!\ l o n tg-r> me ry :\ Ia. , 311 d the \ i\ c t a t T rain in o- nl e r at M ff -tt 
F i lei, 'a li f. 

Th three !\ir Co rp tra ini ncr cente r tab li . h -
Ill n t n f ma m · new :\ i r Co rps ch 
\' i., ion o f the ·\·a ri o us cnt r . . Th s 
T x., . d vancc I; l\ [ nto- 111 ry .. Ia .. 
rl ex .. Ha. i ·: . c lma, A la .. :\dvanced: .· rockton, ·alif .. :\ h·an· ' cl: 
M a o n . (;a .. lla i : '\ lba ny. ;a .. \.dvan eel: Eglin F i l I, \ alpara i ·o . 
F la., . 'pcc ia li zcd: Fir ks Field. a n nto ni . T e x.. . Ivane d; '\ ic 
to ria. T ex .. :\ h·anced · B a ke rs fi e ld , a li [ .. Jb s ic : Taft , ·a li f .. 
Tvfath e r 1· iclcl. a li f. , Adva nced : P hoenix , . ri z., 
v crfa:·, .\'cv., G unn ·ry a nd Panama C ity , F la.. rll llll e ry. iv.ilian 
sc ho L g iving I m cnlar · pi lot t ra ining \\·e re increa. eel l y 19, from 
11in · to 2c. ivili an schoo l a ivin o· m echa ni cs t ra inin o- \\' e re increa eel 
by e ig h t , from . eve n to rs . 

P rev io u ly g ive n the 'heney .-\,\·a r c! fo r 1939, Capta in Harold L. 

WHY FIGHTING PLANES COST TIME AND MONEY 

A crew of riveters are shown here attaching Alclad metal skin to the semi
monocoque fuselage of a Curtiss P-40 pursuit plane. Ab.out 7 s ,ooo rivets are 

required in each ship. 
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NORTH AMERICAN NA-4oA BOMBER 

This twin-engin e medium bomber is in heavy produ cti on for th e ·. . Arm~· Air 
Corps, a nd is on th e quantity li st in th e defe nse progra m . It i powered by t\\'o 

Wright Cyclone engines. 

Neely was awa rded the D istingu ished Flying r s fo r ri d ing a bonlb 
ing plane to a crash landing near I-I ill 'ity , Kans., on Dec mb r 18. 
1939, in the belie£ that an enli sted pa ·senger had been unabl ' to a han 
don the plane after both engines had ceased to funct ion. 

O ther awards of the Distingui shed F lying Cross w re made to the 
following : Captain S. R. Harri s, for hi s espec iall y brilliant reco rd in 
testing experimental airplanes durin cr fo ur and one-hal f years a: test 
pilot at Wright Field. Captain George E . P ri ce, of \ iV1·ight fo' ielcl. for 
courage, sound judgment and skill di splayed on January 0, 1940, at 
Buffalo, N . Y ., while fli ght-testing a new pursuit shi p. \ i\fith landing 
wheels locked in retracted position , Captain P rice made a era . h land
ing in a foot of snow, and thus saved immensely valuable experimen
tal equipment. P rivate Raymond U . 'Whitney, \ i\1 ri ght F ield, fo r pe r
sonal ri sk as an experimental subj ect in can ·ying out studies at the 
Aero Medical R esearch Laborato ry to determin e the limits of human 
endurance. Cap tain F ranklin C. \tVolf e, for hi s ex traordina ry achi ev~
ment January 28-February 13. 1939, fl yi ng from F rance F ield . 

-P anama Canal Zone, to Santiago, Chil e, and return , carry ing medical 
supplies to earthquake victims and tran sporting to safety 65 injured 
persons. Captain vVilliam T. Hudnell, Jr., for heroism at Langley 
F ield , Va., on April 23, 1940. \i\fith hi s control stick locked in neutral 
pos ition at 2,000 feet, Captain Hudnell stayed with the plane and 
landed on his second attempt. Captain Willard \i\1. Lazarus, who on 
March 5, 1940, while flying from San Juan , P uerto Rico, to S t. 
Thomas , Virgin I slands, had both engines cut out at 2,500 feet. He 
ordered four passengers and hi s sergeant crew chief to jump, then 
landed skillfully. Sergeant Thomas F. O'Malley, 27th Reconnaisance 
Squadron. On March 5, 1940, flying from S an Juan, Puerto Rico, to 
St. Thomas, Virgin Islands, with both motors dead at 2,500 feet, 

-~---
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REPUBLIC P-43 LANCER 
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With Pratt & Whitney Twin Wasp engine and Curtiss electric propeller. 
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Junior and Jame E . and . . T h · lum bian Tro1 hy for T93 \\"a. 
p re ented to the 2nd Lomba rdment Group ( J-] a vy ) Lana ley :F i lei . 
Va., which ma intained an 0.075 acc ident rat dur ing th e 1939 tra it l
ing pe riod. 

The Sold ier' s Meda l wa awarded t P ri,·a te F rcde ri k Il . \\it 
son , A ir 1Iechanic, 2nd Ia ·. , fo r hi s her ism in ext ing ui shin g fir e 
in a burning 1lane at M itchel F ield, 1\. Y., J ul y .-. 193S . . \! so to I _i eu 
tenant J ames VI/ . A nderson , Jr. , A ir H.esen e, fo r rescu ing tw o office r s 
from a burning a irplane at \ '\rig ht :F ield on 1\pril 1 1 . ' 9YJ· T he 
Soldier 's Medal a lso went to Corpora l Ethan ·. BulbrJ .. ·\ir Corps . 
fo r extrica ting a p il ot officer :f rom a crash d an 1 burning airpl a ne n ·a r 
L ead, S. D., on J\ ug u. t 13, I939· 

NEW BOEING FACILITIES FOR DEFENSE 

Production of four-engine Flying Fortresses a nd othe r bombers was t o be stepped 
up rapidl y with addition of this new plant , so la rge that the superintendent on 

cement construction had to ride a horse to cover th e a rca. 
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All~ FORCES OF THE U.S. NAVY 

.\cting· :'t'tT•·tary ~-··Inpt••IJ.:-> ('••lllllll'Ill- Tht· :\an·':-; l'rincipil':-> •>I 
.\ircrait I 'Jwrati••Il l'r,,,.,.,] ~••und hy l~un•pean \\'ar -l,car .\d

Iniral ·rll\\'tT:-> :\lab·:-; l'••lllJ•rt·lwn:-;in· l'''l"'n---1 lpcrati•>tb \\'ith 
tht· 1:],·,-t T:It' :\t·utrality l'atn•l-.\cti\·itic:-> .. i till' ~quadr .. n:,; 

IIllpr• •n·d l't·ri• •rtllalll't'·- --.\ ,-iati• •n ~hllrL' :'tati,,n;,;--:\a-
,·:tl h:,·:-;,·n·l' •111 .-\ct in· I )uty-. \ppn •priati• 111:'-lncrea:'L' 

111 l;lyin_~- lf.,ur:->--1!,,,,. ~lanufacturer:' lnlpr<~Yl'd l·:rti-
,·iency • oi- l'lant':', l·:ngine:->. l'n •pelkr:-; and . \ret':':'• •rit':' 

--- -.'\ l'l'd j, •r ~ ·~~nt illlwd ExperinH'tltat i<~n-.\ ward:' 
and Citatinn:,;. 

I ·\ his at!nual rl'p<~rt ~"r the fiscal yl'at: I<J--lO tlw .\cting ~ecrctary 
ot tlte :\a,·y Lt•wts l ontptun made tht:,; contment: 
.. .'\a,·al aviat j, 111 ha:-; undt·rg-lllll' t'Xll'IISit 111 11i upl'ratinns and ac

cell'ratinn oi dtTel .. pnwnt as a re=--ult oi tht' l•:urllpl':til war. The 
rl'sults oi ain·rait: operations in Europe ha,·v been cat·eiul]_,- studied 
and thl' lt·sst~ll:' learned relati,-e to n•nstructi"n. artJW!lll'IIL ~JtHI 
pr"tt•cti"ll an· lwing· applied. Jt is g-ratif\·ing· t" ll<llt; that many oi tile 
major pl·inci]Jll's "i aircrait OJWrati:,n. ln;w ~t<··o adn]Jted In· the l'nited . r. :-, . 

~tales .'\a,·y. han· lwen pron'll in the hnstilites ahrnad. This has 
confirmed the opininn that Fnitcd ~tates naYal aviation is organized 
on a -""111Hl basis and that the large expansion required can best 
proceed along- the present well-estahlished lines. The shnre estahlish
nwnt de,·elnpnlt•nt program was accelerated with emphasis placed on 
early completion of additional t1·aining facilities. The acquisition ancl 
~raining n f larg·c lllllll hers of pilots are essential en rolla ries to the 
mcreaserl Navy and are !wing actively pursued. The l\aval Reserve 
aviation hases thnmg·lwut the country have been actiYc in the procure
~nent of civilian applicants for pilot training and the elimination train
mg- of those who meet other standards. These bases haYe also pro
vided facilities for maint('nancc of flight proficiency ui Naval 
Reservists on inactive duty." 
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U. S . . av y pho to 
GRUMMAN j 2F- 2 TN FL l GL-rr 

O ne of th e utility planrs with th e N~ vy air f n rr r ~ . 

!\ most cnmprehc tt sivc repo rt on the dcLt ilcd ~ tcti v iti ('s t1\ t l](' 
N avy 's a ir forces was g iven hy Rc:tr .'\elmira] Jtdm II. T owers . Chief 
o f the B ureau of Aero nautics, (or th e 11-;cal year J 9-~0 . A bstrac ts fruttl 
hi s report fo llow. 

"Procurement of a ircraft to f ulfi ll the require111ent s u[ th e treaty 
navy, already well in han d, was la rgely conflll ecl under prev ious 
progrctms to r eplacement o f a ircraf t on hand by i mprovecl m ode Is . 
\ i\f ith the passage of the act by Congress a uthorizing 1 o,ooo a irpl a nes 
for th e Navy, plans have been drawn up to fulfill th e increased air
craft needs of the Navy. Fortunately, the Navy was in an exce llent 
position to undertake this expans ion without reducing the quality 
o f the aircraft to be procured. 
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FLY-AWAY DELIVERY OF STEARMANS 

Navy N 2S-r trainers leaving the Stearman factory at Wichita Kans. for the Navy 
training center at Pensacola, Fla. ' ' 
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U. S. Navy photo 
DOUGLAS TBD-1 TORPEDO-BOMB ER 

One of the planes of Squadron 6 attached to the ca rrier "E nlc rp ri s~ . " 

Marine Corps squadrons, have bee n ass ig ned to a nd ope rated with 
the fleet. Naval aircraft have also been based asho re for experi
m ental, training and admini strative act ivit ies . Ce rtain squad rons o f 
the fleet have operated with the Naval D istrict H eadquarters fo r 
much of the year in mainta ining neutrality patrols . Cooperation with 
the Army forces by aircraft units of the N avy has developed as the 
r esult of local coastal def ense exerci ses. 

"A unit of the Neutrality P atrol was establi shed in the P hilippine 
Islands, two squadrons of patrol planes having flown acros:> the Pacific 
from Hawaii without incident in providing the aircraft fo r thi s duty . 

"During the fiscal year 1940, airplanes were purchased to replace 
those in service which became obsolete or which had been los t clue to 
crashes, as well as to increase the N;val Ae ronautical O rganizati on 
in accordance. with the Naval E xpansion Act. Av iation units were 
organized for the. 'Helena' and 'Noa.' The squadrons for the 
'Wasp' were orgamzed, commissioned and outfitted. Aviation units 
were recommissioned for the ' New York,' 'Texas,' 'Arkansas,' 'Erie ' 
and 'Charleston.' Contracts were let for planes for five new pat'?or 
squadrons and for the expansion of six other patrol squadrons from 
six planes to rz planes. 

"In connection with the expansion o f the Naval A eronautical 
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··£xper im ntal airc raft ar under c 11 tructi n r t t m ach of 
th er vi · t~ 1 • . ln r a · in p wcr and r linem f d ign hav 
made po - ible marke I ad \ ance in 1 rf rrnance , ·01. r t icularl 1 in p d, 
range an I 1 eratin alt itu le . At th tim a ircraft will have 
greater tr iki ng p wcr clue to 111 r and larger g un and mor 
effic ient installat i n , in a !clition t g rea te r clef en i\ e p \ er re ult ing 
from gun , a rm r and other f rm of protecti n . 

"Developm nt ha been pre s d on improv cl eng ine in ore! r t 
obta in g reater p \\ er , bett r in. tallati n hom an aerod namic tancl
point and m ore effic ient performance with safer fuels. The necessar; 
equipment i being act i ely develope l to take f ull advantage of in
creasing range , a ltitude and other a ircraft performance, and to 
promote the genera l efficienc of naval a ircraf t . 

' 'Naval a ircraf t ass igned to the F leet participated in all Fleet 
problems and tactical exercises during the fiscal year 1940. The air
craft carrier 'Ranger ' with her squadrons was transferred to the 
A tlantic Squadron on July r , 1939. The air group for the 'Wasp,' 
was commissioned on July r, 1939, and the ' \ iV asp' ·was commissioned 
in April 1940. 

"The accident r ecord of naval aviation during the year con
tinued its decline. The fatality rate was the lowest on record and was 
only one-half of the rate for 1939. The Naval Aeronautic Organi-

CURTISS SB2C-r DIVE BOMBER 

New two-place dive bomber for the U. S. Navy air forces produced by the Curtiss
Wright Corporation's Curtiss Airplane Division at Buffalo, N. Y. It is powered 

by a 14-cylinder Wright Cyclone engine and a Curtiss electric propeller. 
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VOUGHT-SIKORSKY OS 2U-1 SCOUTS 

They a re powered by Prat t & Whitney W asp Junior engines. 

zation suffered the same number of fataliti es as it d id 16 years ago in 
1925. Fiowever, 10 times as much flying was accom pli shed during 
1940 . 

"Shore stati on development of aviati on fac iliti es has increased 
more during thi s fi scal yea r than ever before. F unds from regula r 
appropriations for use on ex isting stations have been large r ; and to 
supplement thi s Cong ress appropriated fund s to sta rt the development 
of new avia ti on stati ons in accordance with the Hepburn Board 
r ecommendations. In addition to the above, eight new small operating 
bases were developed along the Atlantic seaboard fo r use o f the 
neutrality patrol squadrons in accordance with the P resident' s limited 
emergency program. W P A funds have al so been used to good 
advantage in places where labor has been available. 

"There are shown the amounts of the appropriation " Aviation, 
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' . uri 1 CT t he fi ca l yea r 1940, a com1 a recl to 19.)9· th number of 
hours fl '' n in the F l · t increa eel 24-4 pe r c nt. The number o f hours 
fl own ash re increa eel 18.7 1 er cent. T hi s increa-e ''"a due ma in ly 
to th e incr ea e f tuclent fl y ing a t Pen acola . T hi g ive a com bined 
in r ease in 1940 of 22.2 pe r cent ove r the h ur fl own in 1939. 

" p roj ect ha recent!) I een a io· necl to the Naval A ircraft 
l•acto ry, to tucly th e appli cat ion f va rious pia. t ic materi al to ai r 
plane st ructures. T hi s 11 nde rtak ino- i to be carri ed out in coopera ti on 

U. S. Navy photo 
THE AIRCRAFT CARRIER "WAS P" 
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U . S . :\" :1. , .y photo 
THE CONSOLIDATED PB 2Y- 2 

L ong-range four-en gine patrol bombers in production for th e U. S. :"-ian·. 

with several industri a l concc m s. Stat ic tes t wing pa nels of proto
type a irplanes, and o f \v oucl-p lasti c const ruc ti on , a rc being proc ured 
from a number o f ai rcraft firm s. These structural :-~ sc;c mhli cs will he 
tested by the Naval A ircraft Factory and the res ul ts compared with 
those obtained on the equi valent metal st ructures. 

"The im provement and development of eq uipment a nd accesso
ries for use on naval vessels for the launching. a rresting a nd 
operati on o f aircra ft has shown marked progress in keeping with the 
increasing requirements. 

"To augment the tender facilities for patrol planes, 11 add ition;tl 
destroyers are being converted to small seaplane tenders. Two large 
seaplane tenders , 'Curtiss ' class, and four sma ll seaplanc tenders . 
'Barnegat' class, are under construction. A uthorization for 1 o small 
and three la rge seaplane tenders is cove red hy recent legislation. 

"The 'Wasp' was commi ss ion('d on Ap ril 2 _s, 1940 . and thc 
'Hornet' is under construction. A uthori zat ion for 1 I additional air 
craft carriers is covered Ly recent legisla ti on . A ircraft equipment 
has been provided on the light cruiser 'Helena.' A ircraft equipment is 
under construction for eight new battleships and two light crui se r s. 
Aircraft eq uipment will he requi red for two add itional battl eships, 
four heavy crui se rs and I I light cruisers in the new constructi on 
program. 

"The las t year has been especiall y product ive in the standard
ization of Army-Navy aeronautical equipment and materials as a 
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rc ·ult of the act n·Iti es of the Pe rmanent \ Vorking Committee of the 
: cruna u ica l IJ uard, and thi s ,,·o rk co nt inues to prog ress at a highly 
s ~ t is factory rat e . L nder the d irection o f thi s committee, there have 
L, ·n issued as joint procu rement doc uments a total o£ 6o specifications 
a ml 23 :\rmy - ); a ,·y standard dra wings. These spec ifica tions and 
d ra wii i":-. arc be in <,. used as such for proc ure ment purpo-cs by both the 
l~urcau oi :\ e ro 11 aut ics and the .Army :\ir 'o rps, ,,·ith the resul t that 
p rocure llll'l lt ami stocking problems of both services are being 
ma ter ia lly simpli fied as the scope of thi s work extends . 

·· ·c rew threads . parachute s ilk , steels and a luminum alloys of 
,·arious types, airc raft f ucls and enoine accesso ri es . a re examples 
uf son1 e of the mo re i1n portant item. \\·hi ch kl\·c been standardized 
today. :\n ou tstand ing accom pli shment has been the preparation and 
iss ue of j oint documents in the form o f gene ra l spec ifications for 
eng ines and mode I specifications i or eng ines . as well as specifications 
coverin g th e type and acceptance tests thereo f. 

.. Sa ti s fac tory ma ter ials for scaling fuel and oil tanks aga in st gun
fir e have bee n developed . vari ous systems of camouflage have bee n 
devise e! . mo re effic ient emerge ncy rat ions have been devel oped . 
magnes ium. because of it s li g ht weight. has bee n introd uced to an 
increas ing extent in naval a ircraft for va ri ous applicat ions, substitute 
material s have been g iven spec ial attention. pa rticularly materi als 

THE GLENN L. MARTIN PMB-1 

These new ~o-ton long-range fl ying boats are in production for the U. S. Navy. 
The PMB - 1. designed to scout far in advance of the Fleet, has two Wright cyclone 

engines with Curtiss electric propellers, and carries seven in its crew. 
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U. . :t\avy photo 
NAVY GRUMMA S I N FLIGHT 

They are fighters stationed in th e West oa t area . 

which could be used in lieu of silk for parachute purposes. As a 
result of excellent cooperation from the producers of synthet ic s ilk , 
at least two mater ial s will shortly be available in producti on 
quantities which appear at least equivalent and in some pror erti es 
superior to those of imported silk. Corrosion control is still g iven 
every possible attention, and as a result of superior protective coatings, 
better design and manufacturing procedures and improved mainte
nance in service, probl ems of this nature have become less se ri ous than 
they were hereto fore, in spite of severe ope rat ing conditi ons. Im
proved wing de-icing equipment, li ght weight heater s for flyin g 
boat hulls and cockpits, electrically heated fli ght clothing, are some 
of the more important equipment projects of the nature under the 
cognizance of the Bureau. All are either in the set-v ice test stage or 
have been adopted for general use . 

"The year has been marked by rapid advances in aircraft 
armament resulting from the activities of aircraft in the Europe:1n 
war. While the Bureau of Ordnance has cognizance of all aircraft 
armament material with the exception of built-in equipment and minor 
accessory items. the Bureau of Aeronautics has, in cooperation with 
the Bureau of Ordnance, fostered the improvement of the armament 
of naval aircraft along ithe following lines: 

" (a) Modernization and improvement of armament installations 
in existing fleet aircraft. 
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U. S. Navy photo 
THE AIRCRAFT CARRIER "SARATOGA" 
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U . S. 1 avy photo 

VOUGHT-SIKORSKY F4U-1 FIGHTER 

A single-scat shipboard fighter with Pratt & Whitney Double Wasp and Hamilton 
Standard Hydromatic propeller. 

seaplanes, folding wings for small carri er aircraft and wings in 
corporating special provisions for de-icing and spec ial devices fo t· 
increased lift, reduced drag and greater controllability at low speeds. 
During the year, two experimental VSO aircraft equipped with a ir
cooled in-line engines reached the stage of flight tests, as well as tht·ee 
experimental fighters, and various important modifications and im
provements to existing models, particularly in the field of patrol
bombers. 

"The outstanding feature of the last year has been the consider
able increase in the number of new types of military and naval 
engines brought out during the year, and the entry of more manu
facturers, giving a greater dispersion of manufacturing activities. 
The majority of these types were designed with the purpose of re
ducing the frontal area of the engines, making them m ore compact 
and reducing the weight per horsepower. The experimental designs 
give great promise both for sea level take-off and high altitude 
performance.. With the funds available it has been possible to 
explore the possibilities of many attractive designs heretofore 
neglected. Development of service types has produced a substantial 



111 ·rca:;c 
. ' lll. ili <T 

ha ha 

sta 
: tar · Ing- 111 

:\ IJ' F O R 'E 

r m <w t he ha za rd 
'Th f 

in th 

:-\a va I .·\ i r raft 
R -7 train in g p lane 
Th 
wi t h 

F Tl E C . 

fuel con umption at 
r liabili ty a nd ruggednes 

f r \·ear - . 
n · fie ld has re ulted 

nom 1e 

ea 1e r 
which 

tepping up 
a ce o ri es, 

ince the 

. ~ .. J 

U. S. Navy photo 
CURTISS S03C-1 SCOUT OBSERVATION 

Designed to serve as the "eyes of the U . S. Battle Fleet ," it is powered with a 
12-cylindcr Ranger inverted V-type engine. 
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U . S . Navy photo 

BREWSTER FIGHTER-BOMBER 

The SBA- I, Export Model 138, powered by a Wright Cyclone engine, and built for 
the Navy. 

and development program has resulted in products mor~ suitable for 
the aircraft engine, bearing definitely in mind the poss1ble deman ~l s 
on production facilities in emergencies. This work has be~n done 1n 
collaboration with the representatives of the industry, w1th the co
operation of the Air Corps. 

"The types of instruments which are powered, o r in \-vhich the 
indication is transmitted electrically rather than hydraulicall y 01· 
pneumatically, continue to increase . Indications from four fli ght 
instruments have been combined on one dial ex perimentally. This 
arrangement is of marked assistance in instrument flyin g. The accur
acy of drift sights has been materially increased by recording. averag
ing attachments. The general trend is toward automatic or semi
automatic instruments which reduce the work load on the fli ght crew. 

"The small group of non-rigid airships at the Naval Air Station. 
Lakehurst, has been operated on a more ambitious level than hereto
fore , with gratifying results . Especially noteworthy have been the 
simulated patrol exercises and participation in various exerci ses with 
submarines, wheye the ability of airships to keep water areas under 
close scr~tiny are provin.g valuable. Notable improvements in methods 
of moonng and re-fuelmg non-rigid airships, both on shore and on 
the water, have been effected." 

Among Admiral Towers's recommendations were the following: 
"The United States is entering a new period of intense competi-
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ti n 111 the av iation fie ld wi th empha i on combatant aircraft. Im
portant a i th nece ity for accele rating pr du t i n, we mu t not 
fail to realize that while we a rc catch ino- up with f reign nations in 
proJu ·ti,· capacity ther i da nger that lack f empha i on develop
Ill nt a nd x per im ntat i n may lea,·e u with ai r raft inf rior to those 

f f · r ' io- n c untrie which a re abl t c n ntrate on thi phase . 
Fu nJ all oca t d f r ex pe riment and d ,. I 1 ment cO\·er not only 
l:X J erimc11tal airplan and eng ine but al vital airplane ac e a ries 
<lll I ae rollaut ical mat ~ ri a l f every catecr ry. It i es ent ia! that in
c rea.T~ in ia ili t ic - a n I funds fo r x p rimenl s and developments be 
pro \·i le l. a nd that the re be no diminution o f eff rt in th is important 
held. 

.. Th 
cl ue to 
plet ly 

1uacl r n 
capable . 

itua ti un \Yith re pect t patrol plane t nde r has improved 
nver ·ions completed and pend ing . ont inue p rogre s com-

off e t t he prese nt de fic iency and to ensure f or pat rol 
the mobili ty and fle xi bili ty o f operation of which they a re 

" · t ili ze t ra ining fac ili t ies ex i t ing and in pro-pect to maximum 
ca1 ac ity in rder to a lleviate the ex i ting shortage of naval av iators 
and to m eet the demands of the expansion p rogram. 

" ont inue close coopera tion w ith the National D efense Council. 
th e \rmy \ir Co rps, a nd the ma nu fact urer s of a ircraft to ensure 
the rapid p rocurement of suitable a ircraft. 

" ccelc rate and s im pli fy the procurement of ci\ ilian personnel 
in both the B ureau and field ser vices in order to p roceed w ith the 
max m1Um ef-fic iency in the Defense P rogr am . 

THE SPARTAN NS-1 

A two-place trainer produced by the Spartan Aircraft Company at Tulsa, Okla., 
and powered by a 220 h.p. Lycoming engine. 
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"Actively pursue the shore stati n d 1111 nt prog ra~u. 
"Pursue a moderate a irship building 1 r u- ra m an I ~on ti!1UC tra in -

ing personnel in non-rigid airships .' . . 
The Navy in 1940 made many awar I and Cital iUil 

ous achievements by aircraft personn I. Included wer : 

r m rit ri-

The Rear A dmiral William . 1 ff tt Mem ri a l T r 
the 

aviation unit o f the U.S.S. hoen ix f r ndu' ·n ll · 

with the maximum of safety. 
The trophy of the Daughters o£ th e m eri can 1:::. v luti un to the 

aircraft carrier "Ranger" for excellence in anti-a ir raft c.r UI:ne_ry. 
The Distinguished Flying ro to ernon . H a tf1 ·ld a \"~ :1~ 1 0~ 

chief machinist's mate; Donald D. McKay, av iat i n chi f m achini st 
mate; Otto R . Phelps, radioman, second class, and E n. icrn J amc H . 
Eoff (posthumous). The awards to Hatfield , lcKay anJ E fT were 
for unusual heroism in saving, or attem pting to sa' e, li ves o £ oth:rs 
during flight or after accidents. The award to Phelps was for bnd_u1g 
safely a bomber plane after the pilot was thrown out during a dive, 
even ~hough Phelps was not a pilot. . 

. Stlv~r life saving medals were awarded to John C. Lafferty, _av_Ja
tion _c~te~ machini~t's mate , and Vvilfred F. J oh ansen , avwt iO I~ 
machtmst s mate, thn·d class, for their efforts to rescue two comrade :-, 
who crashed into Pensacola Bay. 

Letters of commendation were sent to Captain Raymo nd E. H ~p
per and Sergeant Thomas W. Reynolds, both of the U . S. 1\llanne 
Corps, for extinguishing a fire which broke out in their plan e. .~\ 
letter of commendati on was also issued to Li eut . (J .G.) J am es S. 
~ray,} r. for rescuing a comrade from drovvnino- . G ray also assisted 
In savmg another comrade at the same time. "" 

----__ ____,-, 

N . A . C. A. Ig-FOOT PRESSURE WIND TUNNEL 

Used at Langley Field, Va., for testing airplane models at high speeds. 



U. S. GOVERNMENT ACTIVITIES 

I : tt·,·, ·.·tt·. r t. 1· · , 1 > · -. ·· ' ·urcl~:t a:lf .. ••llll':-'ttc l nnmwrn:-ln·il .\eronauticc: 
.\dillini:'tratit•n----t 'i\·il .-\l'r•tit:lt:tie,.: J:oard--DiYi:-:i••n ,,f .-\eronau-

t ic..; in I .ihra n· '1 i t.._'ont!Tt':':'- DiYi:-:inn of l~nntrnb-Di\·ision 
; ,j Itt tt'l'na t i I :nal c·, lllln.lt111 ica t i· •ns-Fl·cleral l"nmmun icat ion,.: 

t · .. m:ni":'i• •n .\."atinnal .\d\·i""n· Committee for .-\ero-
naut ic,.:-.\."ati•mal 1 :ureau .-.( :-=.tandard,.:-Otlice of 

l'n•ducti••n :\lana;.:.ement-l-. S. Forest Servicc-
l ·. :--=.. 1\thlic llealth Sl'I'\·iet· l'. S. \\'catlwr 

Bureau 

N E:\ R L Y all hranclw,.: o i the Federal l;overnment dealing with 
;n·iatinn in nne way or. at111thcr ioun~l their w~rk becOt_ning 
more ardu"u" and exactmg under the tmpetw: nt the national 

dden~c program. l;nllowing- arc inkrc,.:ting- details ni their more im-
1" •rtant actiYit ies. 

Bureau of Foreign and Domestic Commerce 

All clcnwnt,.: of the aeronautics industry arc concerned with in
[ormation fn,m abroad. The functions of promoting the export trade 
111 aeronautic pruduct~ and the cnlkctinn, preparation and dissemina
tion of information on aeronautic,.: abroad are charged to the l\JotiYc 
Products DiYision of the Bureau of Foreign and Domestic Commerce. 
In it~ foreign trade informational and promotive work, the Bureau 
uses the facilities of the Foreign Sen·ice of the United States with 
which the i ormer F'oreign Commerce SerYice was consolidated on 
July T. I939· At home the work is done in cooperation with the many 
district offices of the nureau and cooperative offices (in chambers of 
commerce) in business centers : with the .-\eronautical Chamber of 
Commerce of America, the .Air Transport .-\ssociation of America 
and other aeronautical organizations, public and private. l\1onthly 
figures on aeronautic exports arc contained in Statistical Statement 
No. 2705 while general information on various phases of aeronautic 
activities abroad is contained in a weekly publication "Foreign Com-

6I 
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ERCOUPE MODEL 41 5C 

I d I I E · eeri·n' a nd R esea rch Co r-The two-place private owner p ane pro ucec JY ~ ngm g 
poration on a fli ght ove r Washington , D C. 

merce Weekly." Similar information is di ssemina ted through the 
trade and daily press , other publications, the Ae ronautical Chamber 
of Commerce of America, correspondence and othenvi se. lVIuch in
formation is supplied regularly to other agencies o f the Covernment. 
as well as to civilian organizations. 

Civil Aeronautics Administration 

U nder the Civil Aeronautics Act of 1938, the Civil Ae rona uti cs 
Authority was established as an independent agency composed of the 
Civil Aeronautics Authority of five members, the Admini strator. and 
the Air Safety Board of three members. By R eorganizati on P lans 
No. III and IV, effectiye June 30, 1940, issued pursuant to the Re
organization Act of 1939, the name of th e five-member Boa1·d was 
changed to the Civil Aeronautics Board and certain of its functi ons 
were transferred to the Administrator. The offices of the m embers 
of the Air Safety Board were abolished and the functions of the 
Air Safety Board were transferred to the Civil Aeronautics Board. 
The Civil Aeronautics Board, the Administrator, and their functions 
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t rol and pr tect ion of ai r t raffic mo ing in a ir comm rce; unde rtake 

r up r vi e techni cal developmental w rk in the fi eld o f aeronautic ; 
and plan f r the d velopment of aeronaut ical fac ili t ie . 

T he . \. d mi n i ·t ra tor a l o carr ie out ci \ il aer naut ics afety regula
tion (except in o- the pre cri bi ng o f a fet) standard , rule , and regu
lat i ns a nd the suspen ion and revocat i n o f cer tifica tes af ter hear
ing ) , includ ing ( a) effectua ti on o f safety tanda rd s, rules, and regu
lation , ( b) ex aminati n, inspecti on, o r rat ing o f airmen, a ircraf t, 
a ircraf t eng ines , propell ers, appliances, a ir carri ers, a ir navigation 
facilities a nd a ir agencies, (c ) issuance of va ri ous ty j es of safety 
certi ficates, ( d) issuance of emergency su pension of safety certi fi 
cates , and (e) compromise of civil pena lt ies; provides fo r aircra ft 

THE GENERAL LIGHT PLANE 

A two-place private owner machine with 75 h.p. Lycoming engine. 
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THE RYAN YO-sr DRAGO. FLY 

A short range observation plane built [or lhc U . S. Arm y Air Co rps l o low-speed 
specifications. 

registration and recordation o£ title; recommends to the C ivil Aero
nautics Board proposed standards, rules , and regulations designed to 
promote air safety; requires notice and issues or lers with respect to 
hazards to air commerce; administers the Civilian P ilot Training Act 
of 1939; and administers the affairs of the Washington National 
Airport. 

Civil Aeronautics Board 

The Civil Aeronautics Board, while technically within the £ram.e
work of the Department of Commerce, appoints and controls all tt ~ 
personnel and performs its work independently of the Secretary o\ 
Commerce and the Department. As a result of the reorganization. 
the Board's activities in 1941 were divided into the following three 
main categories : 

I. ~conomic regula~ion, including issuance of certificates of public 
convemence and necessity, fixing of air mail rates, regulating of pas
senger and property rates, passing upo:1 mergers and consolidations, 
and the performance of various other related economic t·egulatory 
duties. 

2. The prescribing of safety standards, rules, and regulations, and 
the suspension and revocation of various safety certificates (including 
pilots' certificates) after notice and hearing. 
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THE GLENN L. MARTIN SELF-SEALING TANK 

The metal covering shows the holes made by heavy machine gun fire, yet the rub
ber seals prevent leakage of gasoline, without a drop of seepage. 
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BREWSTER 339 FIGHTERS 

Built for the Netherlands East Indies Air Force, they are powered by I ,200 h .p. 
Wright Cyclones and Curtiss electric propellers. 

Library of Congress 

When the Division of Aeronautics was started in 1930 there was 
in the Library of Congress an accumulation of aeronautic books, 
perhaps three thousand volumes. With money available from the 
Guggenheim fund several private aeronautical libraries were pur
chased from Maggs Brothers of London. One of these, the Tis
sandier Collection, brought together by the brothers Tissandier, noted 
French aeronauts, was recognized as the finest collection of its kind 
in existence. Others were the Hoernes and the Silberer collections, 
of Austrian origin. At the same time the Smithsonian Institution 
deposited in the Division of Aeronautics the Langley Aeronautic 
Library. Through these acquisitions the collection was at once made 
preeminent in material relative to the history of aeronautics. It now 
has about 25,000 books and pamphlets. 



VER '1E. 'T . TI\ !TIES 

Division of Controls 

Th ontrols of the Depa rtment of tate continued 
t r g istration and licen ing pro'vi sions of the N eu-

' d N vembe r 4, 19..,9· T he e provisions requ.ire 
n · ng-a d in the bu ine f manufacturin cr, ~~porting 

r impol-t ino- any f the a r ticle or materials enumerated in the Pres
id · nt ' 1 r c.l a mat i n f 111a) I 19 7 shall recri ter with the ecretary 

f tat . pa rate licen e i req uired fo r each individual export 
a nd im p rt hipment, and uch licen e rna· be i u d only to tho e 
pers n who are dul y recr i t red with the ecreta ry f tate in ac
e r lance with th pr '1. 1 n of the Neutrality Act. n add itional 
prov i ion of the N utrali t · \ ct tipulate that each application for a 
licen e t XJ ort or im port hall be accompanied b) a statement of 
the t rm of al e involved in the particular tran action. The articles 
li te I in the proclam ation of May I 1937, include aircraf t of all 
kin I a ircraft encr ine , certa in es entia! aircraft pa rt., . uch as wings , 
hull s, fu elacres propellers, under-ca rri age units, and tail units, and 
a num ber of items of aircraft a rmament. The D ivision also issues 
I icenses under the prov isions of the Export Control Act approved 
Jul y 2. 1940. :rvlany additional items of a ircraft equi pment and ma
teri al have been made subject to license by P residential proclama-

NORTHROP N-3PB PATROL BOMBER 

It is powered by a Wright Cyclone en~ine and equipped with Ed() fio11.ts. 
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GRUMMAN JRF-2 AMPHIBIO. S 

On duty with the U. S. Coast Guard. They arc powered by Pratt & \1\ hitncy W asp 
Junior engines. 

ti ons and regulati ons issued pursuant to the provi s io ns o ( thi s ad. 
Licenses will not be issued in any case in which it sha ll have hcen 
determined that th e proposed shipment would be contra r y to the 
interests of the nati onal defense . F ull in fo rmati on in reg<trd to pe r
sons registered under the Neutrality /\.ct and in rega rd tn export and 
import licenses issued is found in the reports o f the \:ational :vruni
tion s Control Board , of ·which the Secreta ry o f State is C ha irman 
and Executive O fficer. These reports are prepared by th e Di visi o n 
of Controls and are presented to Co ng ress on J anuary :) and JulY 3 
of each year. The value of the aircraft and aircraft t.:quipment 
licensed for export under the Neutrality A ct during th e yea r I f)40 

was $672,433,I03.II. No statistics have been publi shed conceming 
the value of the additional items of a ircraft equipment licensed und er 
the provisions of the Export Control Act of Jul y 2, 1940. 

Division- of International Communications 

The Division of International Communications o f the Depart
m ent of State was created on August 19, 1938, in order to m eet more 
effectively the steadily increasing problems which confront the U nited 
States in the field of international communications. The functions of 
the Aviation Section include the negotiation of international agree
ments on such subjects as air navigation, the operation of air trans-



c . \ '1- h. "\" i\I E"\" T :-\ TI \ TriE 

I a rt ·n· i ' I.'S . th r ip r 
r ec ipr a l r ecog-n it io n o f c r t ificate 
\\T il a. : a r reem ent. un ,·a ri ou pha e 
:\ ,- iati u n . · · io n i.- in ha ro· o f t he 
pa rti ipa l io n in in te r na ti na l a,·i at i n 

a 11·man ce rti fi ca te- a nd the 
f a ir w rthin s f r ex p 1·t, as 

f int rn a ti 01n l a ir la \\'. The 

act iY-
it i · . f in te rnati nal ae r na utical r ani za t i n 
n;1t i nal T e ·hni ·:.1 1 · mmi t t e o f :-\ e ri a l L ' (J'a l 
a n l the P c nna n ' Ill .·\merican . c r na utical 
The . \ ,·ia ti on . · ct io n m ake'" arran crem ents L nited 
.·ta tcs i,·i l :111 cl military a irc raf t u \·e r fo reig- n co un tr ie a n I f r Aicrhts 
u f fo re ig n c i,·il and milita ry a irc ra ft 0\-c r the Cn itcd S tates . and i 
cha rg d with ce r ta in ot he r mi s -e lla ncous d ut ies pcr ta inino· to Ya riou · 
pha .," of in t: e rn ;:ttiona l a Yi at ion. 

Federal Communications Commission 

] 11 CO llllCC ti o n \\'i th i t.~ ~ pec ifi c clut~· to p romote " safet ' of Jife and 
pro pe r ty:· the i"c cle ral Communicat ions C mmi ssion allocates fre
quc nc ic for the use o f av iat ion. and license · rad io-eq uipped a ircraft . 
.- \ s ig nm cn t o f a ll fr eq uenci es fo r Federa l use is by m ean of Exec
uti ve o rde r o f th e P re iclent , upon the advice o£ the Interdepartment 

' . . 

THE GLENN L. MARTIN PMB-1 IN FLIGHT 

One of the Wright Cyclone~po\vered U. S. Navy long-range patrol boats produced 
by The Glenn L. Martin Company at its Middle River pla.nt near Baltimore , Md. 
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U. S. Army pho to 
AN AIR CORPS BEECHCRAFT 

High altitude photographic ship built by the Beech Airc ra f~ Co rp_o rati on a t 
Wichita, Kans. The plane is powered by two Wasp Juni or e n ~:,'l n es. 

Radio Advisory Committee. In addition to the Civil Ae ronautics 
A dministration and the Federal Communicat ions ommi s ion , at 
least five other Government units are interested in aviation- namely, 
the State Department, War Department, Navy Depa rtment, Treasury 
Department (Coast Guard) and Commerce D epartment. . . . 

The Federal Communications Commission exerci ses junsd tction 
over all non-Federal aircraft radio includin cr intem a tional fli g hts 
originating_ or terminating in thi s 'country. 

0Regul~rly es tab li she~l 
transatlan~Ic and transpaciftc flights are made possible by. co~rdi
nated radio contact systems en route. T echnical advances JUStified 
t~1e <;o;nmission making available new frequencies in I 940 , and 
hcensmg on a regular basis certain classes of aviation stations pre
viously ~ut~wrized for experimental purposes only . To facilitate 
commumcah~n between planes in flight and ground poin ts, t_wo new 
types of station were provided. Public service aircraft stat tons, lo
cate~ on pl~nes , were licensed to handle two-way conversations wit_h 
pubhc service aeronautical stations, located on the ground along air 
routes. The nearest ground station feeds the conversation into the 
t~lephone wire sy~tem and back. Thus plane passenger_s whil~ in 
flig ht '?ay talk dir~ctly with ordinary telephone subscnbe~·s. n:e 
ultra-high f:equencies are particularly useful for developmg this 
type of service. 

Public . servic~ aircraft stations on transport planes engaged !n 
transocean~c service are authorized to operate on frequencies av~I!
able to ship-telephone and ship-telegraph stations for the handlmg 
of public communications in the same manner that ships engage in 
such service. The effe_ct is that ocean-crossing aircraft are in the same 
category as ocean-gomg vessels. 

During 1940 the Commission amended its rules and regulations 
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to m et the com eni nee of the aviation 
chie f chana were the p rovi ion fo r the use of 

fo r a fety purp se b a ircraf t fl y ing O\ er 
xpirat i n date f n n- hedul d aircraft 
uutl. 

National Advisory Committee for Aeronautics 

T he Nati na l . dvi s ry omm ittee f r \ e ronauti , through fun
damental re ea rch, had in p r a re man · in ve t icrations calculated 
to add omethin o- in spe d ma n uverabili t) , load capacity , range, 
sa fety or econom f :\m rican ai rplanes fo r the defense program. 
T he ma in Committee had the a istance of trong technical subcom
mittees com po eel of pecia li - ts in their re pect ive field . For e...'<ample, 
the aerod) namics subcomm ittee p repa red the research programs and 
fo llowed the '' ork at the N .A.C. .. Langley Laboratory, Langley 
F ield. a., and at its A m es Aeronautical Laboratory at :rvioffett Field, 
Calif. A t both labo ratories wind tunnel s of unusual characteristics 
had been developed fo r solv ing the problem s incident to aeronautical 
research. 

F light re. ea r h o n the fl y ing qualities of a irplanes in 1941 was 
a twmented by in vestiga tion s carri ed out in a new 12-foo t free-flight 

NORTH AMERICAN BOMBER CONSTRUCTION 

After leaving the master jig, fore and aft sections of the B-25 bomber move down 
the assembly line on mobile cradles. 
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N. A. C. A. 12-FOOT FREE FLIGHT WIND TUNNEL 

At Langley Field, Va., it is in a steel sphere 6o ft. in diamete r supplied with 
compressed air up to two or more atmospheres. Tl1e tunnel is mounted on a steel 
framework inside the sphere, ar.cl has a test section di ameter o f I 2 ft. and length 

about 30 ft . 

wind tunnel used for the study of the stability and control of air
plane designs. In addition, a rs-foot free-spinning wind tunnel was 
being used in the investigation of spinning characteristics of new 
designs. Coordinated with the stability and control tests of these 
various wind tunnels, a fli ght-research laboratory checked the agree
ment of results with actual flying conditions. 

Tests of military airplanes in the Committee's full-scale tunnel 
over the past several years demonstrated the extreme importance of 
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a · rod ~· nalll ic reft n ·ment a ap1li d to detai l . The 
c•ain:; d ue t l) tlt c r ·fincm cnt o f any 
the o \T r -all ~ tcc t ) f a1 plyitw th 
ckt;t il in !urn mig h t . ,,·hen ta ke n tog ·ther . pr luc ·urpn.·tng r 

()II(_· of t ltc . ubc mmiltec r ·p rting t th . e r dynam ic· - m
tn ilte ' ,,·a: tha t c 11 prope ller . . t . t · \\' r c ncluctecl on full
: ·ale propeller. . a n 1 anal : ·:-:c;; o f 1 r pell r lo · \\·e1-e mad e from 
da ta obta i1 1e 1 in th · ): .. \ . · _ _.\ _ :.. - f ) t pnpell r resea r ·h t unnel. . 
I he CtHn p re:-: :-; ihili t y ·tTect on the pr p ller \\' <1 · b g inning to appear 
a: a :-: t·ri () u:' ohslacl · to further gain: in high-. 1 ·cd p d o rmanc . im
p rm-cd blade :-:e t im1 s \\TIT co n: tantl y hc ing cl \· el oped in the hi o·h
\· clocil _~.- j e t- type wind tunnel o f 2-J.-i nch th roat d ia m ete r. F urthe r 
;--;tucly of thi s cll'ect \\·a · ca rri ed on in the TT-in ch hig h- ·peed tunnel, 
\IIItil in 1<) -J- 1 it lJC '(\ Ill (' necessary tt_; US ' th e ig h t-foot 500-mile-per
ilour \\·in cJ tunn el to ex tend the ill\-e t igat io n. r\ ne \\. 19-f ot p res-

British Air Ministry photo 
LOCKHEED HUDSON ON A RAID 

T!1is photo was taken durit~g a raid of Jive Lockheed Hudsons over the Heligoland 
Btght area. Here the navigator peers at the island of Sylt, seven miles on the 

starboard bow. 
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British Air Minis t ry ph oto 
LOCKHEEDS AT DUNKIRK 

The Lockheed Hudsons of the British Coastal Comm and pa rti cipa ted in the 
evacuation of Dunkirk. 

sure tunnel, which was put into operati on during 1940, p rovid ed 
an excellent means of separating certain effect s of R eynolds number 
and compressibility. 

The subcommittee on seaplanes followed inves ti gati ons in the 
2,goo-foot seaplane-towing tank at Lang ley Field which was used 
almost continuously for the study of specific models submitted eithe1· 
by the military services or by seaplane manufacturers. A second 
seaplane-towing tank -and an impact basin were planned to provide 
additional research facilities. The scope of the work covered included 
the development of improved forms of hulls for flying boats. 

Work also was carried on in extension of existing r otor theo ry 
in accordance with the program of the subcommittee on r otating
wing aircraft. 

Although the greater part of the work under the cogni zance of 
the subcommittee on vibration and flutter was in theoretical analysis , 
a large number of flutter tests were made on models in the eight-foot 
high-speed tunnel. These investigations included tests showing the 
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-uundin cr . 
Th pe ial ub n lio-htn ing hazard to a ircraft was 

o rganized under ubc mmitt on meteorolo ical problem . Data 
\\" C r · be ing accumu lat d from ai r t ran-port operator b · means of a 
qu e tionnaire on incident o ( li o-htnin o· trikes to a irplanes with a 
vi ew t bta in ing more in fo rmat ion as t the extent to which elec
t ri a l phenom na c nstitute rious haza rd to aircraft in flight . 

. -\ n w pecia l ubcommittee on de-icing p roblems was formed to 
co n id r the p roblem incident to the operation o f airplanes in regions 
where atm spheric con lit ions were conduci\ e to the formation of ice 
on · xp sed surface . T he mo t promising work on this problem 
was in the in vest igat ion in flight of the u e of exhaust heat. for ice 
preventi on on wings. T he fac ilities of the N ational Bureau of Stand
a rd s f r aerodyna mic research were used effecti vely in advancing 
the l .A .C. A . resea rch programs. \ttention was g iven to practicable 

ONE OF THE NEW WRIGHT ENGINE PLANTS 

The magnesium section of Plant 3 of the Wright Aeronautical Corporation at 
Fairlawn, N. ]. 
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STEARMAN NAVY TRAINERS- N zS-r 

methods of r educing the turbulence in ex isting wind tunnels. prm
cipally by m eans of portable hot-wire equipment. 

Research projects of the vari ou s sul committees of the committee 
on aerodynamics might be p rosecuted by m eans of the fac iliti es al 
ready m entioned, or in additional eq uipment cons ist ing of a f1ve-foot 
variable-density wind tunnel, a r ef J-i ge rated wind tunnd with a throat 
7Yz feet by three f eet and a ne vv two-dimensio na l-Row wind tunnel. 
U nde r construction at Langley F ield in 1941 were a stability wind 
tunnel, a 16-foot high-speed wind tunnel, and a 20-foot free-spinning 
wind tunnel. At the Ames Aeronautical Laboratory several struc
tures were completed, and others w ere under construction. 

To remedy the deficiency in national engine-research fac iliti es . 
the construction of a third maj or research station for the Committee 
was authorized. The site adjoined the municipal airport at C leve
land, 0 ., and there the Committee was constructing an airCI'aft eng ine 
research laboratory. The staff at Langley F ie ld concerned with 
power-plant research was to be moved to the Cleveland laboratory. 

A special subcommittee on welding problems was authorized. 
Structural research was conducted under the supervision of the 

committee on aircraft structures, fourth of the main technical com
mittees. It was concerned with both the theoretical and the experi-



men tal apprna h . :\ ne" · 
at Lan«le,· 1~ i lei . ,,-h r p 1· \"1 . 1 n wa 

tui pm ent: tn he employe I n re ar h 
nf thcor ' t ical p roblem. tak n u p "·er 
t ·n: io n bea m . . t rc. d i. tributi on in 
_ tahi lity in ,·ari HI. I" )" I es f . tr uctura l rs . 

77 

erected 

li ag nal
and in-

:\n cx tc ndc I . tud ~· on tructura l I on a irpl a n e ~ \\"aS in tituted 
in coope rati on ,,·it:h the i,·i l . e r nauti . . -\ !minis trati on. thro ua h a 
progr am f in :-: tallin,s :\ .. -\ . -· .. \ . . . , -_ - R r I r · ' · in man~· large ail·
! lan e:-; a nd in _om e t ·p s f .. malle r airplanes a t h y ,,. re p roduc d 
and put into . e n ·ic . Th g u t t unn e l at Langley F ield ,,·as par
t icu lar!:· usef ul fo r m casurin n- loa Is on a irpla ne .: tructure . and l·e
··ca r-c h "·a . con luctcd n a g u t-a ll eYi a tin rr flap to examin the po i
hili t ies o f d creas ing ,·e rtica l accele rat ion f th - a irpl a n . . -\ n airplane 
mode l \\"i th a Ae xil le " ·ing ,,.,r used to in v sti o-ate wing stre s a ccord
ing- to the Iamping I tained. lmpa t I ad on s aplane hull s w·h en 
lanclin .Q: in rmwh \\"ate r \v ere e valuated f o r la rge fl y ing boats . 

In 19 -J.O a oo rdinati n office "·as et up in th ommittee·s h ead-
quarte rs in \\ ashing ton. and provis ions made f or a resident coordina
ti on r epresentat ive on the \ Vest oa t. In order to maintain clo e 
contact \Yi t h m anufacturer and to keep in touch with o rg anizations, 

LYCOMING ELECTRIC "BREAK IN" STAND 

Battery of electrical running stands for breaking in 65 and 7 5 h.p. engines on a 
"cold run in" period of six hours-at the plant of Lycoming Division, Aviation 

Manufacturing Corporation, Williamsport, Pa. 
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A CONSOLIDATED FLYING BOAT FOR BRITAIN 

These Twin Wasp-powered PBY patrol boa ts were going t o E ngla nd in inc reasing 
numbers. 

Governmental and private , that ope ra te research facilities, the co
ordination staff visited m anufacturers and univers iti es in a ll pa rts n f 
the country where anything of s igni ficance in aerona uti cal progress 
was under way. Reports coming to the N .A .C.A. labora tori es from 
the coordination staff in the fi eld were extrem ely valua bl e in p m viding 
closer contact between the research personnel of the N ati onal Ad
visory Committee for Aeronautics, scientific and educa ti onal institu
tions and the aircraft and allied industries. 

National Bureau of Standards 

The National Bureau of Standards continued its studies of wind 
tunnel turbulence and of flow in boundary layers in cooperation with 
the National Advisory Committee for Aeronautics. With the develop
ment by the ~.A.C.A. of new airfoils of extremely low drag the 
question of wmd-tunnel turbulence assumed even greater importa nce 
than before. Accordingly, much attention was given to practicable 
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in u the turbulen e in xi t ing wind tunnels. In co
l-angle· F ield taff of the K .A .. A . measurements 
I n itud inal a nd tran - \·er e c mp n nt of turbu-

1 n ·e in a numb ' r f win I tunnel and in Ai uht by mean of portable 
hot-w ir ' qu ir ment. Th Ai uht re ult ind i ated that the ma.ll- cale 

( th atmo I h re wa · ub tan t ia lly z -r and hence that 
houl cl ha \· a I w a turbulenc a p ible. 

A tudy f b undary- laye r 1 hen m na at low turbulence le ·els on 
a thin , Aat 1 late, pa ra!! 1 t the wind direction , was continued . Par
t icular at t nti n wa ai \·en to th e deta il ed tudy of the tran it ion re
g ion under c nd ition of th lowe t turbul ence in an effort to obtain 
a mo re fu n lam ntal under tand ing of the proce s. 1ea urements and 
p hotoa raphic recor Is were obtained of the lono- itudinal and trans
ve rse cu111 p ncnts o f the turbul ent flu ctuation 1 arallel to the plate. 
Tl1crc \\·as a stea ly d v 1 pment of improved equi pment fo r use in 
tu r bulenc mea urement. _..\ - a re ult , mountinrrs were made avail
ab l f r making mea urements w ithin boundary layers that are free 
fr om spurious result clue to vibrat ion . 

T he following in vestigat ions on aircraft tructures were in prog
re ·s ear ly in 1941: ( a ) The development o f the pack test led to the 
accumulat ion of a la rge amount of data on compressive, as well as 
tens il e, prope rties of th in sheet meta l for a ircraft; (b) the program 
on static tests of Ru sh-riveted joints was extended to include single
rivet and multipl e-rivet joints fab ricated by the p rincipal aircraft 
manufacturers , each manufacturer using hi s 0 \\ n type of joint and 

--

STEARMAN ARMY TRAINER 

One of the PT - 13-B trainers for the Air Corps. It is powered by a Lycoming 
R-68o-u engine. 
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VULTEE VANGUARD 48 

An interceptor pursuit with Pratt & Whitney Tw in W a p engine. 

riveting technique; (c) data on th e increase in st reng th with ag ing up 
to two and one-half years o f ri vete I jo in ts and rivet wire \\·e re ac
quired as a byproduct o f the in vestigati on o f ri veted join t:; : ( d ) the 
second portion of: t he p rogram on hi o·h-stre1wth chro111ium molyb
denum steel tubing of the type u:ed in la nd ing gea rs wa s conlplc tecl 
by tests of IS tubes >vith D / t rat ios (rorn 12 to 3 -~ under cum lJJll ec! 
axial and bending loads ; (e) the program uf no rlll a l pressure te sts 0 1 

flat plates was completed with a report o f rectangular p lat L' S. :\11 re 
sults for rectang ular plates with clamped edges could lJe pl o tted Oil a 
dimensionless bas is to g ive an empiri ca l relat ion between t h:: \vash
boarding pressure ( the pressure at whi ch y ielding heg·ins ). th e din Ten
sions of the plate, and the tensil e prope rti es of the material; ( r) end 
compression tests were carried out on ·ix spot-vvelcl ed aluminllm-alloy 
sheet-stringer panels, identica l except for va ri at ion in spot-weld spac
ing from one-ha lf to fo ur inches between centers . T hree panels 
fail ed by stringe r instability at the predicted st ress: (g) the second 
and third portions o f the program of tests on monocoq ue boxes were 
completed with a stress survey of a monocoque box specimen uncle!· 
pure bendi.ng loads and cantilever bending loads; ( h ) axial fatig:ue 
tes ts of wmg beams by the resonance method were continued With 
tests on additional specimens. 

Exposure tests of aircraft metal s in sheet form were continued. 
The tests covered commercial aluminum and mao-nesium alloys and 

b -various chromium-nickel ("stainless") steels under conditions ot con-
tinuous exposure in a· marine atmosphere, and in atmospheric expo
sure with intermittent wetting with sea water at high tide. A general 
report summarizing results of exposure tests covering a period of IO 

years was published in the Bureau's Journal of Research. That por-
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I, ·m xact rating '' as 
f th mater ial in it 

rat ·ly th 
po ·it io n. a nd al -o to eli ff rentiate bet ween the c IT 

dirfcrcnt em ·ir nment . 
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Th · se ·m1 I rep rt in thi s inves ti cra ti on . ummanz mg the data on 
the e ffect u f plast ic de f rmati n c ld ,,·o rki1w a nd o t heat treatment 
o n the te n ·il e last ic properti es ,,·a: in prcpa rat i 11. T he bend icial 
e ffect o i h at t reat: lll en t on sta inlcs stl' c!. espC'cially ,,·ith respect to its 
clast ic proper ties . \\·as espec ia lly note \\·or thy. 

T he effect of subzero tem pe ratures clown t -78 C. upon the 
t · ns ile pro1 e rti es, ha rdn e ·s a nd im pact res i tance of metals com
m onl y used in a ircraft con t ruct ion "·as dete rmined. The materials 
\\"Cre d iv ided in to three o·ene ra l g roup. : ( I ) Ferritic steel ' ( 2 
austen iti c sta inless steels and ni ckel a lloys . and ( 3) li ght m etal alloys 
having a n a luminum or magnes ium ba. e . ~ on e of these properties o f 
a ny uf th e ma teri a ls tested wa ad ve rse ly affected by low tempera 
tures . "·ith the e xcept ion o f th e im pact re. istance of the ferriti c steels . 
a decrease in re istance as th e tes t tem pe rature wa lowered being 
cha racte ri stic o f these aiJo, s. 

T he experimental work on the development of re in fo rced plastics 
for aircraft construction proceeded along three main lines. 

THE INTERSTATE CADET 

Model S-IA, a tandem trainer with 65 h.p. Continental engine. 
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This is a view of a corner of the Co n olidatcd plant a t Sa n Diego whc r~ ::tbout 
30 per cent of manufacturing opera ti ons we re ca rri ed on o utd o? rs . He re :.111 m crea.s 
ing number of long-ra nge, four-en gine B-24 . bombers are 1n van ous s tages of 

co nstru ctiOn . 

The ftrst involved th e ynthc is of phenoli c res in s fr olii \·ari uu:; 
raw material s, such a phenol, cresol. and xy lenols on the one hand. 
and formaldehyde, acetaldehyde and furfural on the other , a nd de
termining the relationship which ex ists between the compositi on and 
the properties of those res ins. It was observed in the Bureau 's work 
with birch veneers that the maximum strengths were obtained when 
the modulus of elasticity of the res in binder vvas simila1· to that of 
the wood. Because that also should be true of other types of laminated 
products, this work on the properties of pure synthet ic res in s should 
make possible the selection of resins suitable for use \vith whatever 
type of reinforcing agent was found to be desirable in molding aircraft 
structures . 

. The ~econd phase of the program was the further investigation o f 
remforcmg ~1aterials. Various types of paper, cloth, wood veneers. 
fibers and thm metal wires and sheets were made up into laminated 
panels, the properties of which were determined. Optimum arrange
ment ?f. the elements in a composite structure and determination. of 
the m1mmum temperatures and pressures to obtain proper bondmg 
together of the reinforcing agents were the ultimate objectives of this 
work. Commercial_ resins and resins synthesized in the Bureau's 
laboratory were bemg used. 

The third phase involved the determination of the pertinent physi
cal properties of reinforced plastics which seemed promising as nu
terials for aircraft construction. Materials from commercial sources 
as well as those prepared in the Bureau's laboratory were examined. 
The properties measured included tensile, compressive and flexural 



C rt! S . 

M T 'Tl \ I1 IE 

n, c mpre i n and fl exure; 
tr · mrth : wat r ab r pt ion ; 

iYen t dete rmin
rmal expan i n 

rd r that the e material 
with re p t to th e pr p-

Office of Production Management 

f P r lucti n Manag m . nt gre\\ ut f adv isory 
f r the d f n_c proa ram. n !day 1940 under 

p w r a ll tted by a I l . tatute. I r ident F ranklin D. R oo evelt 
appoin ted the Nat i na l Defen e \dvi ommis ion N.D. \.C. ) 
to upe n ·i. e the defense prog ram. the nam implied, N .D. \.C. 
wa aclv i ry in cha racte r. It ca rri ed weicrht but. a time went on need 
f r an a lministrati\ e mechani . m developed. the P resident, earl) 
in 19-P , a ting under an ad mini strative ord er f 1\ l ay 2 -. 1940, created 
th e Office of E mergency Manao- -ment .E .M .) To thi office were 
delegated certain executive powers of the P re ident , and on Feb-

. ' . • ' .,.J~ 'I ,· ' ', " ~ • 

• ··"1> "II - ~ . • .. . • .... .. - ~·· ...... ; . ,\ ~~ ~ 
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DOUGLAS PRODUCTION FOR DEFENSE 

A corner of the Douglas plant at Santa Monica, Calif., showing .\\:ork on some 
of the fuselages of bombers for the U. S. Army Air Corps and BntJsh Royal Air 

Force. 
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FUSELAGE ASSEMBLY AT BELL PLA T 

Work on th e increas ing output of B ell Aira co bra pursuit pla n : is ::t n im por l <J nt 
ac ti vity in the d efense prog ra m . 

ruary 28, 194T , P resident l~oo evelt reallocated to O .E.Tvi. fund s 
which had been made avail abl t N .D .A. ·. fo r ad mini strat ive ancl 
operating expense .. T hus, legal authori ty and f unds ,,·e re g ive n to 
the guidin u body of the country's mammoth de (en. e prog ram. 

As the O.E. M . grad uall y took over the fun cti ons of the N.D .!-\ .. , 
need for the latter agency decreased . T'.y late pring in I94I, virtual
ly all of N .D.A.C.'s divi sions had been transferred to O .E .M. Thus 
O.E.M. stood watch , directly under P res ident Roo. evelt , over the 
national defense effort. 

The membership of the orig inal J ) .L\. C., w ith functi ons ass ig ned. 
were: Ralph Budd, Transportati on ; hester Dav is, Agriculture : 
Dean Harriet E lliot , Consumer P rotecti on; Leon H enderson. P ri ce 
Stabilization ; Sidney H illman , Labor ; \1\f illi am S . K nudsen , Indus
trial Production; Edward R. Stettinius, Jr. , Industrial Mate rial s. 

As O.E.M. took over N .D .A.C. functi ons mos t of the members 
were transferred to the new agency . H eads of seve ral coll ate ra l 
N.D.A.C. division s, created as the need developed , :1. lso trans ferred 
their units to O.E.M. 

From the beginning of N.D. A.C. . and through the tran sition of 
O .E.M., the division headed by \ iV illiam S . Knudsen had one o f the 
heaviest immediate jobs, that of planning and stimulating act ual out
put of war weapons. 

Simultaneously with the creation of O .E.M. , the Office of Pro
duction Management ( O.P.M.) was establi shed to take over all the 
problems connected with production. "!\If r. Knudsen was appointed 
Director General. Mr. Hillman, N.D.A.C. Labor Division chief , was 
named Associate Director General. In addition to Messrs. Knudsen 
and Hillman, the Secretaries of War and Navy, Henry L. Stimson 
and Frank Knox were named to O .P.M. as ex officio members. 

In the O.P.M. there were set up three main divisions-Division 
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0 11 types of plan e · in o rder to bta in maximum pro luct ion . 

.-\mong th · many unit in th \.ir raft ecti n \\· ere : E ng ineering, 
han !ling n~ine rin o· and tandard izat i n : E r duction P la nning . 
haiiCll incr surv " · and ched ul f pr luct i n £ a ir raft , eng ines . 
parts and acce s ri e · Man ufactu ring ' nit , handling speedi ng of 1 ro
du ·t ion output b~,- a nti ipat in o- h rt~wes, pre\ entin o· delay and co
CJrclinat ing acti Yi t ies of prime c ntractor an I ubcontractors . 1 a s ing 
on approval o[ ai rcraft emerg n y plan t fac iliti e contracts with the 
\Va r a nd Na ,·y De1 a r tment ; and the l~ ac ilities G roup, handling 
acq ui sit ion of pla nt fac iliti e · for prime contractor and reco rding 
:-~vailibl e fac ili t ie ·. 

U. S. Forest Service 

D uring 19 -1-0 th e U . ·_ Forest erv ice found airpla nes not only a 
practical but a profitabl e aiel in protect ing the nat ional fo res ts from 
ln·e. Planes turned clays in to hours and hours into minutes to enable 

LOCKHEED FINAL ASSEMBLY 

Rapidly increasing "production for defense" features the effort at this huge plant 
in Burbank, Calif. 
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BREWSTER PLANT AT NEWARK, N. ]. , AIRPORT 

One of the manufacturing units which the company established to pl ay it s pa rt 
in the defense prog ram. 

firefighters to reach ftre s in back country while they we re still small 
and easily controlled. In a series of tests during 1939 the F orest 
Service developed the equipment, jumping techniques , recruitm: nt 
standards, and training plans which it used for the fir st time dunng 
1940 to parachute firefighters from airplanes to actual forest fires. 
The "smoke jumpers" reached the hard-to-get-at fires and had them 
under control before a regular crew on horseback or afoot could have 
made a good start. Savings of time and money resulted from this :use 
o f airplanes and parachutes. In a dozen or so fires the average ttme 
taken by parachuters was one hour and 41 minutes as compared with 
the 28 hours which ground crews would have needed to r each the 
same fire. It cost , on an average, $247 to control each of the:e fires
whereas competent fire control men familiar with the htstory o f 
simila r fires in the past , estimated th~t the average cost with gro~nd 
crews would have been $3,500. Thi s did not include the timber , wtld 
li fe, r ecreation, watershed and other forest values that would have 
been lost without quick control by the aerial jumpers. O f coprse, 
aerial fire control was less economic in fore st areas where the r oad 
system permitted easy access by truck or pack train. 

Here are some specific instances in which smoke jumpers kept 
down forest fire control costs during 1940: In the Bitterroot Nati?nal 
Forest of Montana, four parachutists quickly put out two potentially 

_______________________________ d 
----------
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!11 th parach uti t 
d ropJ I 1 wn 11 a fi re that Ia ked bad from ab ' e. They held it to 
tw acre - until a z--man cr roun 1 ere\· arrived t o smoth r it . Th i 
ft re ,,.a comparabl to the 19"4 Packer reek fire whi h burned 1 ooo 
ac re. in th er) ame area-and c t twelve th LLa nd dollars to con
tr I. mpare twelve thou. and Iollar w ith five hundred, the cost of 
c ntro l 1940 aeri al tyle. 

D uring th ummer of 1940 fire fi ahte r jumped to a fi re blaz ing 
a wa) in the Ch elan Nati nal F re t [ \ i\ a hin crton and had it out in 
two h ur . n fo rtunately there were no make jumpers ava il able 
wh n a lig htning fire sta r ted in thi a me c untry the ) ear before. 
F i (ty of the best men, some on saddle hor e and some afoot , had set 
out immediately on a 12-mile uphill tri p to fight the fire. But th ey 
d id n't get there fast enough and before the last spark was out 8oo 

INTERIOR OF NORTHROP AIRCRAFT PLANT 

Showing progress in construction of Northrop N-3PB patrol bombers. 
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RYA:-.J TRA INERS FOR DEFENSE 
. , 1. S· 1J" ..,. 0 C·di f sh owin.; A corner of the Ryan Ae ro na u tica l Compa ny s P. a nt ~t a n IC',_, , ' . , 

co nstru cti o n of Ryan S - r train e rs . 

acres were burned , in spite of add itional r<'info r ·c tn cttt s nf 400 lll C il 

I · 1 ' 1~' 1 r: <..t· t ~ cn ntrn l. anc severa l stnngs o f pack 10 rses . ~ 1at Ilre cost ·f> lo.ooo " 
I n 1940, parachutists saved $;.ooo itt co ntro l costs an d tttttch va luab le 
timberland besides . 

The I 4 smoke jumpers c111ployed in 1940 were all 1·egular for es t 
g uards, some having wnrkcd for the Forest Se r vice for I 5 yea rs . 
None had previous ex peri ence in parachute jumping; yet all weJ:e 
volunteers in thi s new fi eld. n etween jumps they pedorm ed th eir 
regular duties as fo rest g ua rds . A fter the TC)40 training they were 
qualifi ed to serve as parachute jumping in structo rs on th eir hom e 
forests during 194T. T hus within a couple of years, if fu nd s were 
made available for this work, the Forest Service hoped to h;:tve a 
force of highly skill ed aerial fire fi g hter s, ready for any emergency. 
Foresters bel ievecl the g reat sav ings and red ucti on of losses that 
would result from this work justifi ed a considerable expansion of the 
smoke-jumper force. 

U. S. Public Health Service 

The U. S. Public H ealth Service was most intimately concerned 
with aircraft and airplane travel in connection with its quarantine 
functions, designed to keep away from our borders the quarantinable 
diseases and dangerous insect stowaways, especially mosquitoes, 
which transmit disease. The rapid development of travel by aircraft 
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U. S. Public Health Service photo 
FIGHTING AN AERIAL INVADER 

Before passengers disembark, all mosquitos on board a plane at a port of entry 
must be killed by a complete spraying. Here an official of the U. S. Public Health 

Service is using a new sprayer operated by compressed air. 
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U.S. Public H ealth 

BACK FROM A ATLA TIC CROS. I 'G 
Pan American Airways' Boeing Clipper a rri ves a t Ba ltim ore where a U. S. P u bl ic 
Health quarantine launch comes a longside for inspecti on imil a r to t ha t g1ve n 

su rface vessels. 

ures were taken, airplanes also might bring in fee t d mo qui toes in to 
ports of the United States or mosquito ca rri er: f malari a in to 
Hawaii where malaria did exist. 

A few years ago yellow fever was beli eved to have been pract ically 
eliminated; but in 1936 a reservoir of the jungle type o f th e d isease 
was discovered in Brazil , and in 1940 the infection was pre · nt over 
practically the entire area of South Amer ica north of 30° south 
latitude. Control measures appli ed to aircraft traffic between North 
and South America included vacc inat ion of a ll a ircraft personnel 
against yellow fever, the disinsectization of aircraft a t po ints en route 
from South American ports and just prior to land ing at a U nited 
States port, the securing of information regarding the localiti es 
vi sited by passengers before embarkat ion, and a system of surveil
lance of passengers, after arrival, fo r a period to complete nine days 
from the date of their departure from infected areas. 

Those measures were 100 per cent successful. Two or three sus
picious cases of illness among a ircraft passengers ,.vere di scovered 
through the follow-up system, but in no instance was the illness yellow 
fever. 

Mosquitoes very rarely were found on aircraft arriving in thi s 
country from South America. During 1940, the spraying, with an 
insecticide, of planes from the east coast of South A merica on the 
water at Port-of-Spain, Trinidad, was initiated , using the new com
pressed--air operated sprayer in place of the hand spraye r. T hi s im
proved sprayer, designed by Public Health Service engineers, per
mitted accurate measurement of the insecticide and provided a fin er 
spray that did not deposit on walls and fabrics. Since the spraying of 
planes at the , Port-of-Spain was put into effect, no live mosquitoes 
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n planes on arri val at an Juan P. R. Inspection and 
eli in cti izinu f plane were carried out on the \ i\ est Coast and in 
H a \\·aii e p ially f r the purpo e of pre\ nting the introduction of 
111ala ria m quit in t the latte r terri tor . P recautions al o \\ ere 

b · rv d with r p ct t the introducti n of \ iatic cholera from the 
( ri nt. 

were c rti fi ed 

U. S. Weather Bureau 

T he rapid de\ elopment and e,~pansion of meteorological serv ice to 
a id a ir navigation during recent ) ears continued in 1940, being given 
added impetus in the clo ing months of the year by the vital necessi
ties of national defense, and plans were made for further expansion 
and improvement during 194r. O n July r, 1940, there were 864 sta
tions in the \ i\1 eat her Bureau system, rendering meteorological reports 
for air navigation over approximately 40,000 miles of airwa) s within 
the -nited States and its territories. During the latter part of 1940, 
24 additional '"'eath.:r reporting stations were established. Also, 25 
o ff-airway stat ions were changed from six-hourly to three-hourly re-

PRODUCTION OF FAIRCHILD PT-19 

Assembly line of Air Corps trainers at the Fairchild plant in Hagerstown, Md. 
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GRUMMANS FOR BRITAIN 

The G-36A single-seat f1 ghter produced in qu a ntity fo r th e R oya l :\ir Force. ~l 
is powered by a Wright Cyc lone engine and H amilton Standa rd Hyd romatl c 

propell er. 

porting stati ons to provide forecasters with weather trend in forma
tion necessary in the preparation of spec ial forecasts aml warnings in 
event of sudden changes in weather conditions. 

S teps were taken at 14 strategic points to consolidate a ll \ i\ieather 
Bureau activities at the airport , thereby meeting the increased de
mands for meteorological service in th ose areas. 

A new airway and general fo recast cente r was establi shed at 
Boston, 1\ilass., to provide more adequate meteo rologica l se rvice fo r 
the New E ngland States and at the same time to permit the fo recast 
and general supervising center at LaGuardia F ield, New York, to 
improve its service to oceanic and inland airways by providing a 
smaller inland district to be served. In order to provide more adequate 
meteorological service for the region in which many of the country's 
aircraft manufacturing industries were concentrated, the airway fore
cast center at Burbank, Calif., was transferred to _Los Angeles , and 
the district served by the latter limited to Southern California. Ex
pansion and improvement of service rendered in aid of aeronauti cal 
operations in Alaska were accompli shed hy establi shing a forecast 
center at Fairbanks and by increasing from four to seven the number 
of Weather Bureau stations in Alaska manned by Civil Service com
missioned personnel. All seven stations took one radiosonde observa
tion and two pilot balloon observations daily in addition to rendering 
frequent surface weather observations and providing other necessary 
services. 
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p r t ing stat ion . 
S hi p supe rvi s rs operating in the anal Zone '' ere to board ships 

at eithe1· en I o f the Canal, and utili ze the t ime required to traverse 
the I s thm us fo r making neces a ry repa irs and installat ions o f instru
ments a nd in t ra ining shi p personnel to take weather observations. 
T hi s woul d permit th e e rvicin o- of a la rge number of ships heretofore 
im po ·s ible becau e their ports of call seldom included po ints where 
thi s service was a \ a il able. 

S hip wea th er reports from the A tlanti c Ocean west o f the 35th 
m eri d ian \ve re increased from two to four a day from each ship, and 
the number of hi ps repo rting was increased to provide meteorological 
protection f or fli ghts to and from the "n ited S tates and E urope. In-

U. S. Army photo 
THE DOUGLAS B-23 

A development of the Air Corps B-18 bomber. It was powered with two 
I,soo h.p. Wright Cyclone engines. 
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CURTISS P-40 PURSUIT 

It is powered by an Allison liquid-cooled engine and a Curliss electric propeller . 

creased meteorological aid to flights conducted over the Gulf of 
Mexico and the Caribbean Sea was made possible by the establishment 
of a first order station at Swan Island, situated in the Caribbean Sea 
between Cuba and Honduras, to render four synoptic weather reports , 
two pilot balloon observations, and one radiosonde obse rvati on daily. 
This considerably augmented the service, form erly limited to the 
hurricane season, at that point. The number of weather reports from 
vessels plying the shipping lanes in the Gulf of M exico and the Carib
bean Sea also was increased materially in 1940. 

The number of pilot balloon observations made to determine wind 
direction and velocity in the free atmosphere was increased , and at the 
beginning of 1941 this work had been added to the activities of 29 
additional stations in the United States and three new stati ons in 
Alaska, making a total of 137 stations making upper .air wind obse r
vations. At certain selected stations 100-gram balloons, which per
mitted observations at greater heights, were used instead of the 
smaller 30-gram balloons. The number of stations using this larger 
type balloon was increased from 39 to 41. Radiosonde observations, 
by means of which humidity, temperature and pressure in the free 
atmosphere were obtained, were inaugurated at five additional sta
tions, making a total of 37 radiosonde stations. Plans were made for 
the inauguration of pilot balloon observations at Tanacross , Alaska, 
and, through cooperation with the Civil Aeronautics Administration, 
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U. S. Army photo 

One of the Air Corps trainers built by Ryan Aeronautical Company at San 
Diego, Calif. 
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During 1940 the maj ority of a irway ten n i1I a l ta ti on. ,,. rc 
equipped with two ceiling lig ht pr j ector_ for m a uring accu rat ly 
the hei o-ht of clouds at nig ht. By th u e f two ·in.-! p ro j ct r such 
m ea:urements coul d be obtained to a ll heig ht '' .L hin the u. ua l range 
of aircraft operat ion. T he mo re 1 ow rful p rojec t r , 1 :2-v It type. 
we re in ·tailed on r ,ooo-foot base I i 11 es fo r mea uri 11 he i o-h ts of i 11 te r 
m ediate and high clouds, while the old style r To-volt 1 rojec to rs \Yerc 
utilized on a sao-foot base line to determin e acc urate ly the he ig h t of 
low clouds under certain conditions o f low visibility. 

TRAINING A NEW HAND 

~irtuallyd every aircraft manufacturing company in the United States spends much 
time an money tr~in1· 1 · · 't · d . ~ ng new emp oyees m the exactmg work of quanti y p1 o uc-
tJ!on f~H def~nse. Here one of th e thousands of "trainees" at the Allison engine 
P a~t 111 India_napolis takes a lesson from a veteran workman as he sets a machine 
which bores SIX holes simultaneously for a cylinder bank in an engine crankcase. 
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TRAINING AND EDUCATION 

Tl!uu~and~ ni .\nwrican~ \'ohullt't'r i .. r :\ir Fc•t"Ct~ Training-
Program ui the .\rmy .-\ir l"l•rp~ and the :\"a\·y Hurt'au oi 

.-\eronautic~---!.lagnitudt• • •i tlw CiYilian l'iJ, •t Training 
I 'rugram-:\chien·ment ui tilt' lndu~try in Train-

ing X ew Employee~-\ ·,Kat i, lila! Training-
The Three Programs of the 1..·. ~- l)ti1ce 

of E<lucation-\\'urk oi the Schouls. 

T HE vast defense program made m·ce~sary the training ni 
scores of thousand~ of new wurkns to build warplanes: of 
mechanics tu maintain them. and oi pilot:-; to lly them. 

The Army, the Xavy and the Civil .-\enmautic~ .\uministration 
were training the pilots : the . \rmy. the X avy and other GO\·ernment 
agencies were training the mechanics and somt• aircraft factory hands. 
The aircraft industry was training the large majority of its factory 
workers. 

In Tune, H).J-0. as the full import of President Rnusewlt's c:11l inr 
a so,ooo-pl~n~ air force was re:1lized, the l ~. S. Army .\ir Corps had 
3,322 flying oflicers and T .89-1- flying cadets-pilots working ior their 
wmgs. 

About seven months later-in January. I9.J.I-the mtmber of flying 
officers had been increased to 6.180; the mtmher of cadets in training 
to 7,ooo. The Air Corps in ?\fat-ch. 19-J.I. ~va~ aiming at an immediate 
annual pilot training rate of 12,ooo: begmnmg on :r..:Iarch 22 cadets 
were being inducted at a rate designed to turn out these 12,ooo flying 
officers a year. But at that moment. new increases in the rate ~vere 
being planned. Early in April. Congress was asked for, and granted, 
funds to bring the annual rate of output of ·trained army pilots to 
JO,ooo by November, 1942. 

A tremendous organizational expansion and speeding up in pilot 
training was effected by the Air Corps to make possible the vitally 
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.. . Army ph oto 

THE CESSNA AT -8 

With two J aco bs engines, it was one o f a fl ee t used by th e .. . Arm. · Air Co rps 
in multi- engine trainin ' · 

necessary increases in flyin o· personnel. In bri ef, th new routin e 
took a fl edgling p ilot to a rece ption cente r where for four weeks he 
was "processed"-fittecl for hi s unifo rms and taug ht regular d rillin O" . 

ew classes entered these center s eve ry fiv e wee ks. Next , the 
neophyte went to an elementa ry flyin g school fo r six week.. There 
were 28 schools p rivately ope rated and un der cont ract with the /\ ir 
Cor ps . The next step compri sed bas ic fli ght instructi on for 10 weeks 
at one of the 21 A ir Cor ps-operated fl ying schools. F ina ll y, th e p il ot , 
nearing hi s commission, went to an advanced fli g ht school fo r 1 o 
more weeks. The advanced schools a lso were A ir Corps-ope rated. 
That intensificat ion o f tra ining so shortened the cou rse that one 
could become an A ir Corps p il ot in sli g htly more than s ix month s . 
instead of the form er f ull year. E mployment o f pri vate fl y ing schools 
to handle the elementary stages of fli ght training a ided g reatly in 
increasing the volume o f pilot output, because two classes a yea r , in
stead of one, could be handled in the regul a r f\ir Corps tra ining 
centers. 

The Air Corps training program was split geographically into 
three areas; the Gulf of l\t[exico area ( headquarte rs. Randolph 
F ield, Tex.); the Southeastern area ( headquarter s. Maxwell F ield. 
A la.), and the ·west Coast area ( headquarters, l\11 offett F ield. Cali f.). 
The headquarters handled all training act iviti es in its a rea . including 
operation of the reception centers and basic and advanced training 
centers, and supervi sion of the privately-operated elemen tary flyin g 
schools. 

Training courses also were run by the three a rea commands for 
bombardiers and navigators (output 3.6oo a year) and for squadron 
engineers, communications personnel, flying photographers, meteorol-
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J." xtcnt and pr lur of \:;:n-a l pil t tra ining wa. rccomm nded by 
the Hur a u f :-\ r nauti - . l .. . 1\avy. a nd \\"a · t up and ad
llli n istercd by th \:a ,·y B urea u f 1\a,·iaat i n . 

Th :\a\"_\". 0 11 F hrua ry r. 1 -1- r. had 3.703 pi lot:- on acti ,.e du ty. 
It \\"a!' a n incr a. c of 1-J.-1- O\·er July 1. 19 -J.O. f that increa e. 120 
\\"ere r s n · s ca ll ed t act iYe en ·ic . an I 5 - -~ \\"e re g raduates from 
tra ining course . O n Februa ry T. 1 -J.l th Navy had 3.000 pilots in 
training. T hat \\"as double th e numb r in trainin o· t\\"O month ea rli e r. 
The :;\;1\·y's tra inin o· p rogram. however , cont mplated e\ en laraer 
inc reases. liy July 1 . 1 9-ll· \\"hen enlargements at the NaYy· three 
main tra ining tation \\"ere to be completed. a n a nnual entry rate of 
9.6oo potenti a l pilot s \\"as to be reached. \ the rate of attrition
student · di squalified- in Naval pilot trainina was about 30 per cent, 
a n annua l en t ry t·ate of 9.6oo would resul t in an actual output of about 
7 .ooo p il ot. a year. New progra ms ,,·e re beino- drafted , hO\\ e\ er , to 
inc rea e that rate o f output. 

Naval p ilot tra ining diffe red {rom that of the .\rmy \ir Corps in 
tha t the trainee rece ived hi s entire cour._e a t two stat ions. in stead of 
four. The main Naval pilot training stat ions wer at Pensacola . F la. 
(ent e ring TOO students m onthly in June. 19 -1-0; contemplated 300 

monthly by July T. 19 -1-1 ): J acksonville . f'l orida (75 monthly on F eb . 
1. 19 -1-r; 200 monthly hy Jul y T. 19 -1-1 ). and Corpus Chri st i. Tex. 

THE AERONCA TANDEM TRAINER 
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THE FLEETWlNGS XBT-12 

A s tainle s s tee l basic tra iner. 

( to begin tram11W in April , 1941 ; with 300 monthly ent ry ra te by 
July I, 1941) . A ll of these stations we re to be on a daylight-to-clark , 
six days-a-week tra ining syll abus. 

Naval p il ot tra ining also was intensified to meet the need for pilots 
to m a n the thousands of new airplanes the Navy was rece iving under 
the a ll-out defense program. O nly about half a yea r was required to 
make a Naval pilot in 1941, as compared to the full year consumed 
prior to the emergency. 

Naval cadets, selected by Navy boards to which they had applied 
and by which they had been physically examined, first were sent to 
one of the 15 Naval Reserve bases, where a month of elimination 
training, both flying and ground. was received. 

Then the succes ful cadets moved on to either Pensacola , J acksnn
ville or Corpus Chri sti . There they received flying and g round courses 
for s ix m onths and were fin ally selected for duty in one of the three 
specialized branches into which the training program was divided
patrol plane, seaplane (operating from cruisers and battleships) and 
carrier-type plane. ~arri e r-type pilots went to a specialized school at 
Miami, Fla. , for the1r final training. 

In their six months at one of the three main training stati ons. 
Naval cadets , it~ addition to learning to pilot aircraft , received in
structi~n in en_gm~ construction, radio operation, celestial and dead 
reckomng nav1gat tan, gunnery, naval warfare. tactics and aerody
namics. 

O ne of the most significant proarams in the United States was 
carried on by the Civil Aeronauticsb Administra tion of the Depart
ment of Commerce. It was the Civilian Pilot Training Program. 
From its inception in February, 1939, until January r , 1941, the 
program gave flight training courses to 41,188 young men and women. 
By June, 1941 , 19,000 additional courses were to be given. At that 
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program . th rc wer to be nearl · roo,ooo 
·nited 

1'\' ir f military pilot 
r::t f r pri\ ate flying, \·ere 
· an I _ n n-c liege. T he 

milita ry . :\ rmy Air Corp 
tud i hO\\ ing that, whil f it adets having no 

pr vt u fli ght tra ining '' ere di squ-tli fi ed in th p rimar · stage, only 
16 pe r cent of tho e taken after PTP tra ining were so di qualified . 
. \ sur vev in March showed that 4,R o CPT trainees had entered 
the air se rvices. 

o t o f the PTP '·as low. A pr i' ate pilot was produced for 
$375 : a "secondar) " adHnced ) pilot wa trained for "870 additional. 
T he Go vernment bought no a.irplane , rented no class rooms, hired 
no in ·tructors. They were acquired and paid for by the colleges and 
flight cont ractors. The student paid a mall entrance fee. In April, 
1941, Congress was planning to appropriate about $2s,ooo,ooo for 
operation of the CPTP in the fi scal year beginning July r , 1941. 

In addition to being econornical, CPTP set a new safety record fo r 
flying. CAA Administrator Donald H. Connally reported that during 
1940, CPTP students fl ew g6,ooo,ooo miles with only 31 fatalities 
-3,r6o,ooo miles per fatality, the highest figure ever established in 
private flying. 

FAIRCHILD AIR CORPS TRAINER IN FLIGHT 

The PT-19, powered with a Ranger or a Warner engine. 
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U. S. Army photo 

TRAINING FOR DEFE SE 

North American BT-9 trainers on th e line at the U . S. Army Air Corps " West 
Point of the Air"-Ranclolph Field, Tex . 

The CPTP was not limited to turning out new pilots. It (I) pro
duced qualified flight instructors, supplying the military fl y ing schools, 
the air lines, and other phases of the national defense effort with 
nearly I ,ooo trained personnel; (2) tra ined 73 CPT P g rad uates in 
meteorology to meet the need for expert weather forecasters; (3) 
trained 35 selected Latin-American youths to furth er the "good 
neighbor " policy and stimulate private flying in the republics to the 
South: (4) gave advanced fli ght training courses to thousands of 
CPTP graduates; ( S) introduced courses in daytime and ni ght time 
cross-country flying in the spring of 1941. 

vVith the United States arming against possible aggression in a 
world at war, qualified authorities-many of them officers in the 
Army and Navy- rated highly the military value of CPTP as a 
pilot reservoir and instructor incubator. The Navy asked CPTP for 
roo instructors, and allowed CPTP g raduates to skip the usual 
elimination training. The Army, as noted, found a low attrition rate 
among CPTP graduates inducted into the Air Corps. In short, CPT P 
meant to the military more instructors, more students and hundreds of 
thousands of hours of time saved in training. 

In years to come, with the return of peaceful skies, CPTP un-
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dou l ted ! r will a tta in ev n icrni fica nce in a nothe r fi elcl-
pri ,·a te Aying . The 100 .000 p i! t 194 1 h ulcl b c m e. in the v ie,,· 
of a ,·iat i 11 xp rt . th e I .o o .o o- r m re-1 ilot of t mo rro,,·. 
hr in in cr wi th th m a n · ,,. e r a in a Yi at i n. a n e ra in \Yhich th e sm a ll 
plan and it: pilo t wil l h im po r ant fact r in the broad fi e ld of 
tran p rtati n. 

l ~y the pri n cr f 1 ~ 1. a · the pr cr ram t t p U] t ra ining f A rmy 
p il t t . o a y a r ,,.a .. c rnpl te 1, it wa b lie ' eel that the C ivili a n 
I il t Tra ining Procr ram ". ul cl I c m e a m ore in tegra l part of th e 
11I ilitary p il o t t ra inin rr pla n un ci r th n w expan i n. Offic ia l- we re 
di . c u. s ing turnin .rr 0\·c r to "I TP a porti on o f the bas ic mi li tary 
tra ining ac tiYiti cs . thereby r li e vin cr A rm fi e ld o f overc r w d ing . 

:\ com plete li t o f c ivil p rim a n· a nd a lva nced Ay ing schools 
approYccl by the C iYil .-\ e ronau t ic .\ !mini s tration will he found 111 

the . pp n d ix . 
T he d emand created by the cl fense 1 r ocr ram fo r hundreds o f 

thousa nd s o f n ,,. a irc raft facto ry em p loyees . a irplane m echa nics a nd 
o the r a r t isa n r laced a n add it ional load on a n a lt·ead) over burdened 
Government and a ircr a ft in d u try . Ma j o r p o rtion o f the load fel l 
on t he in d us try. wh ich in crea eel shop ernplo) ee from 6o.ooo at the 
e nd o f 1939 to r6:; .ooo at th e end o f 1940. T he inc rease have con
tinu ed. with a to ta l of 3 o .ooo shop employees to be empl oyed in the 
industry by th e Fall of 19~1. 

The ta sk of aclcl ing so ma ny shop empl oyees ,,·a . extrem elY 
diffi cult. T he bui ld ing o ( a ircraft equipment being a differ ent art , 

THE HARLOW PCsA BASIC TRAINER 
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THE PIPER CUB TRAINER 

A light plane with engines from 40 to 65 h.p. 

virtuall y all new employees had to be trained for their work. 
Established schools offering training courses were pitifully few. The 
industry, while it was doubling 1939 plane output in 1940. and whil e 
it was press ing a vast plant ex pan sion 1 rogram , al so had to in stitute 
a m ammoth vocational tra ining system . 

The Government al so instituted programs to tra in shop employees 
for both the industry and th e air se1·vices . Here is how both jobs 
were done. 

While individual a ircraft manufacturing companies set up their 
own vocati onal tra ining systems, all fe ll nea rly enoug h into a nation
w ide pattern to a ll ow general treatm ent. 

The a ircraft industry, at the outset o f the emergency , and up to 
thi s writing, found th e labor supply relatively plentiful , but almost 
completely lacking in the skill s requi site for aircraft building. So the 
industry first called on the few specialized trade schools to undertake 
training programs. Then th e industry asked other educational in
stitutions to install vocational training courses . In both cases . hut 
particularly the latter , the industry furnish ed ins tructors, material 
and all other n ec_es~ary aiel. including financial. In most cases 
trainees, after prelnmnary cour:::es in these schools. courses devoted 
to the teaching· o f a s ingle . simple operation, moved into the factories 
and began performing thi s single s imrrle task. A t this point, a new 
industrial depa rture. called up-grading, entered the picture. As an 
employee became pro ficient in his most s imple skill, he was up
graded one step to the next most simple skill. As this process went 
on, the employee acquired new skills, and in many cases he achieved 
an all-around proficiency. Then he was moved up into a supervisory 
position, such as a sub-foremanship. 
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Th intr luction of up- a rading wa an 
uffi · i nt number of per on wi th am· 

TI 

m chanica! kill. T hi s prol lem cried f r a 
eff rt \·a t uc eed. Hen · up-grad ina \\' hi ·h . 

IOS 

f the lack of a 
of all-around 
if the defense 

d to plitt irw up the many _kill f a '" t ran a rti an am na that 
man) inclivi lua l '' a in tr cluced . .' big l ttl n ck wa broken. 

I n 1941, ever · a irframe. ng m an I pr 1 ell er c mpan buildina 
for clef en e had in operati n its ,,-n tra in ina p rog ram, in volving 
th induction , training and setting at r - ~tl ,,. rk thou and of raw 
lab r r ecruits ever) month. 

:o, ernment ' ocat ional t ra ining- proa ram fell in to three 
cateaori e -. rm y, Navy and . Offi ce f Educati n. 

1 he . A rmy ir orp ope rated an e,'den i, e vocat ional 
tramm a proaram t p roduce the th u ands of me hanic and other 
hands needed to maintain the warplanes which the a ircraft industry 
was building in such g reat number . Recruit were sent to the 
reception center at Jefferson Barracks, :\Jo .. whence they were chan
neled to one of the five \ir Corps T echnical chools at Chanute F ield , 
I ll. ; Scott Field, Ill. ; Lowry Field, Colo.; \1\Tichita Falls, Tex .: and 
B ilox i, M iss ., or to one of I 5 schools p rivately operated under con
tract with the A ir Co r ps. T he A ir Corp vocat ional tra ining program 
was geared to prod uce 53,000 mecha ni cs annually. It operated at this 
tempo for nearly a yea r. By A pril , 1941 , it had turned out nearly 
so,ooo mechanics, and plans were approved to ra ise the annual output 
of trained mechanics to roo,ooo. The courses varied in length 
between four and 24 weeks, and covered all phases of maintenance
planes, engines, instruments, parachutes and other accessories. 

Vocational training in the Navy havi ng to do with aircraft was 

PORTERFIELD COLLEGIATE TRAINER 

A two-place plane with a 75 h.p. Continental or Lycoming engine. 
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ST. LOUIS AIR CRAFT PT- r TR AINE R 

One of a n o rder deli ve red to the U. S. Ar my Air Co rps. 

under the Navy's Bureau of Nav icrati on. I n peacet im e, training of 
airplane mechani cs a nd other avi ation maintenance pe rsonnel was 
ca rried out through an apprenti ce system in the Naval A ircra ft 
Factory and in other Naval manufacturing establi shments. Advent 
of the 1940 emergency, however , fo rced an immediate expansion of 
that progra m. As of March, 1941, the bulk of Naval a ircraft voca
ti onal training was carri ed on in the Naval T rade Schools a t J ackson
ville, F la., Norfolk, V a., an d San D iego, Cali f. Vocat ional training 
activities were expanded at other air stations, and the Navy planned 
to start courses in civilian universities and trade schools. T he num bers 
to be trained had not been decided, but Naval offi cials decla red "as 
many as possible will be trained with faciliti es available a nd plann ed. " 

F acilities of one pri vately-operated trade school, were extensively 
utili zed. P lans call ed for selection of :)00 enli sted men each month for 
30 days' training at the Great Lakes Nava l Stati on. to be followed hy 
9 0 clays intensive instruction at the Ford Trade School. \tVhen the 
program was in full operation, goo enli sted men were to be under 
instruction i '}" the F ord School at all times . Aviati on vocati onal 
courses g iven by the Navy were clesianecl to produce mechanics, 
metalsmiths, ordnance men and racliome~. 

O ther Government labor trai ning was headed up in the O ffice of 
P roduction M anagement, L abor Supply Section . Most of the actual 
operations fall to the U . S . Office of E ducation. O ther Government 
agencies cooperated with this bureau. 
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participat l 
up under 

107 

vocational 
ono-re s. T he 

as 
aga in-t 1 .LO · in T - ·-l-t a - ao·a in st 5-55 r. ome f 
the course · include l blue1 rillt rea lino· and Ira fl ing . mechan ics . t ol 
and d i makitw, hyd rauli c des ign. and c n t ructi n and main tenance. 

·rra ining of workers fo r .. Incl ust ri e E - ent ia! N ational 
Defense" wa prov i l cl by the 7 th P ublic 
\: o. 812 ) . O n O ctober I :;. 19 -1-0. ma r than j .OOO persons were en
roll ed in a ircraf t cour ·es . I n D ecember , a tota l of 30.914 persons 
were enrolled in the cour es . which for the mo ·t pa rt were set up fo r 
shor t, inten. ive peri ods lead ing to t ra ining of speciali zed workers, 
rather than the t ra init w of a ll-a round killed mechanics. T his type 
of tra ining lends itself to up-g rad ing ,,·hen the student actually begin s 
wo rkin o· in a ircraft fac tories . 

A program to " f urni sh tra inees and t ra in needy persons in the 
ma nual occupat ions of av iat ion g roun d se rvicemen and provide the 
necessa ry and appurtena nt se rvices and fac ilities incidental thereto" 
was organi zed , a nd courses were sta r ted in \ 'Vashington, D . C., Balti
more, :Mel ., R ichmond, Va ., a nd Lock 1-Iaven, :Pa. T ra ining of 4 ,000 
persons was ant icipated by the end of the fi rst yea r of operation. 

A com plete li st of a ircraft mechanic schools approved by the Civil 
.-\ eronauti cs Administ rati on will be fo und in the Appendix . 

vV hile the rapidly ex panding defense program fo un d in existence 

SOUTHERN AIRCRAFT BM-10 

A tw~-place trainer with a 22 5 h.p. engine. 
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STEARMAN MODEL 9 1 TRAINER 

Powered by a 450 h .p. en rrine. A similar ship , Model 90, is powered by a 22 5 
h .p. engine . 

an insufficient number of schools to train enough pilots, maintenance 
crews and aircraft shop employees, those institutions which were 
operating plunged immediately and enthusiastically into the task of 
increasing existing facilities. A number of new schools were fo unded. 

F light and vocational training schools which were notably success
ful in their efforts to help meet the needs of the defense program, in
cluded the following: 

Aero Industries Technical Institute, Los A ngeles, Calif. , increased 
its facilities and acti vit ies 100 pe r cent with an ave rage enrollment o f 
r .ooo students. The staff of 61 employees was doubled. The 25,000 

sq . ft. of shop, laboratory and class room space was increased to 
50,000 sq. ft. Three nevv buildings were erected. E mphasis was 
placed on courses in master mechanics and aeronautical engineering. 
Courses in armament design were instituted to help meet the acute 
need for engineers. In add ition to its tra ining program the Institute 
ca rri ed out a program of private research and development. 

The Aeronautical U niversity, Inc. , Chicago, Ill. , offered courses in 
engin eering, mechanical training and aircrafts)nanship, and awarded 
the degree of Bachelor of Science to ae rona uti cal engineering 
graduates . It reported an enrollment of 785 students. A new building 
for the engineering school was purchased and equipped , and several 
thousand feet of hangar space was seem ed at the Chicago Municipal 
Airport. The univers ity continued to train e 'isted personnel of the 
A rmy Air Corps. 

American School of A ircraft Instruments, Glendale, Calif., 
tripled its floor space, quadrupled its training equipment, and expanded 
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prog ram . A special perr} in - trument 
Added in t ruct i n wa 

no- I land ity, N. Y ., 
p ciali zing in trainin o- a ircraf t mechani nr ll.ment of 400 

student , a nd rep r ted that it \\ a uc e - ful in placino· its graduates 
in the indu try. The sch ol, which had a ca1 a it) fo r turnin o- out 
I .400 tudent. gave cour es in h et metal w rk w !dina , rad io, and 
a ir raft draftino- and design. \po t g raduate cour e v.as a! o offered 
th e de iring to speciali ze in an) parti cular branch of the a iation 
inclu try . The sch ol building was a fo ur- tOI-y concrete, fire-proof, 
. tructure, li o-htecl on all sides, with a fl oor area of S- ,OOO q. ft. 

Boeing School of Aeronautics, a clivi ion of nit d A ir Lines , 
where average enrollment \\ as 300 students, included eight career 
com ses in its program, with instruction in 35 ma jor subj ects. 
G rad uation from high school , '" ith emphasis on mathematics and 
physics, was a prerequisite for the mechanical, operations and 
enginee ring courses and for the a ir line pilot and enginee rin o· course . 
A special air line pil ot course was offered students with two years or 
more of college work. The meteo rology and air line technician 
courses required g raduation from an accredited college of engineering. 
Length of the courses varied from one year for the a ir line mechanic 
course to two yea rs for the ae ronautical enginee ring and the air line 
pilot and engineering courses. Flight training and instrument in
struction was g iven in eight different types of planes, including a 
twin-eng ine Boeing 247 tran sport. Instruction was g tven in Link 

TAYLORCRAFT MODEL D 
A tandem trainer. 
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TH E VEGA MODE L 35 T RAI NE R 

T rainers. A 12-week sheet metal cour. e was offered. T he school had 
35 in structors, and reported g rad uate placement at 100 per cent. 

Cal- Aero Academy, Glendale, Calif. , affili ated with Curti ss-\ 1\! right 
T echn ical In sti tute, whi ch orig inally contracted to t ra in classes o( 
35 A rmy fl y ing cadets when th e A ir Corps expansion prog ram began 
in Jul y, 1939, expanded during 1940 into three la rge plant s. O ne o f 
these vvas reported to be the la rgest primary training center in the 
na ti on . T hi s unit had over 6oo cadets un der in struct ion at th e end 
of the yea r. Construction of th e 400-ac re tra ining center a t O ntari o, 
Ca li f. , d rew much favorable comment. F rom a fi eld of wav ing g rain. 
the a rea was turned into a com plete tra ining center in 40 clays. A ft er 
com pleti on. the plant was tw ice enl arged, until it had 25 la rge per
manent buildings and 3.000.000 sq. ft. of paved nm ways. I n the 
ba rracks there was a room fo r every tvvo cadets , w ith hath bet ween 
each pair of rooms. \Nall s were double, with sawdust solidly packed 
between to a thi ckness of four inches, insuring coolness in sum111cr 
a nd warmth in winter. T herm ostats controlled heating faciliti es . 
A mess hall , seating 700 cadets , and a huge r ecreation buil ding with 
a lounge, entertainment faciliti es a nd other features were also in
corporated in the 25-building set-up. T he plant, capable of handling 
700 cadets, was planned to permit materia l expansion . 

Cal-Aero also built and put into operati on a smaller tra ining center 
a t Oxna rd, Calif., and enl arged its orig inal center at Glendale. Each 
was capable of handling 100 cadets with present faciliti es, and each 
was capable of material expansion to fit defense needs. 
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WACO UPF-7 TRAINERS 

A week's production of trainers sold to flyin g schools under the CPT program, 
outside the factory of The Waco Aircraft Company, Troy, 0. 
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ALABAMA I NSTITUTE Qlo AERONAUTICS 

Showing Air Corps tra ining ships. 

Civilian students came from eve ry State and a score of foreign 
countries. The A merican g raduates were absorbed in \,Vest Coa ·t 
factories. Curti ss-Wright Tech adhered to its policy of career training 
only. no short-t erm, njob" courses being g iven. During the year, the 
aeronautical engineering course was broadened to 2,100 hours o i 
instruction ; master aviation mechanics to I ,920 hours; and two new 
courses, airplane manu facture and maintenance, and engine repair and 
maintenance, each of 1.280 hours, were added. An aircraft sheet metal 
course of I 3 weeks also was added. 

CAL-AERO ACADEMY 

New training center at Ontario, Calif., with 25 huge permanent buildings on a 
400-acre tract. 
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a lia \ \·ia ti on li eu . Dalla , T ex .. ta r ted a 
Iaro-e - a le x pa n i n 1 r ram a rl y in I -iO to accom modate g reatly 

d enr li m -nt in a ll it branch s- m ilitary fl io-ht a nd mechan ical 
"PT fl ig ht tra in in . and civ ilian Aibht a nd vocat ional 

-o _ rmy .-\ir q ca I t- were t ra ined, 250 
lied in th iv il ian ch I, 40 r'TP tudents were 

in a ircraft mecha ni c f r the A rm· A ir Corps ) 
w -re ta ken b) r so nli ted men . T he xpan i n pr ram included ne\\ 
ba rrack . en la r o- ment of the chao! caf and erect ion of a ca nteen 
;111d n \ ad mi n i t rat i\ ffic . A ppr ximat I · _oo,ooo was spent. 

f the 731 fl y ing cad t: acce1 t c1 f r t ra inino at Dallas, 364 
uc full y completed 1 ri mary Ai o-h t t ra inino- . and went on to 

HandoiJ h F ield fo r adva nced in t r uct ion . T ra ini rw o f 1 2 0 fl ·ing 
ca le ts wa allotted to H ick F i , lei , wh re lo w- \Yi ng cl tra in ina p la ne- , 
replac ing b i- w ingecl PT-3 ' . were pr vide I. 

AT CURTISS-WRIGHT TECHNICAL INSTITUTE 

M echanics students at the school in Glendale, Calif. , lea rning the operation of 
hydraulic landing gear . 
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CASEY JONES SCHOOL OF AERONAUTICS 

The aircraft de. ign department a t the school in Newa rk , N. 1. 

American-born pilots who applied for jobs in Canada, as instruc
tors or ferry pliots, were trained. The students allotted the Dallas 
school were required to have a minimum of I so hours before they 
were accepted for the "refresher" training course. An aircraft 
factory worker's training program to fill vacancies in aircraft factories 
was offered as a special course. Blueprint reading, arc welding, air
craft wiring, drilling, riveting and aircraft metal work were incluclecl 
m the course. Construction of barracks, administrative offices and 

CASEY JONES SCHOOL OF AERONAUTICS 

View of the Engine Department. 
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me hall wa started at Brady, T e..,. , where the Dallas school was to 
beg in ope rat ion of a new rm • . ir Corps training detachment 
for primary fli ght instruction in . pril , I94I. Approximately 120 

fl ying cadet were to be allotted to the new detachment every 10 weeks. 
Edwards ' F lying . ervice Inc. F lu hin o- irport. New Y ric 

c nductecl PTP fli o-ht training and increa eel pri\ ate activities 300 

p r cent. ffi ce facilities, personnel, and ne\\ trainin o- equipment were 
incr a eel . T en airplanes '' ere u eel . CPTP fli o-ht training was to be 

ntinued in 1941 with 20 olumbia ni ver ity students and ro non
olleo-e student , the latter g roup p nsore I by the Young Men's 

Board of Trade of Flushing. 
Frye A ircraft Company, ranc::a ity, Mo., ope~ecl a chao! to 

train aircraft workers. Later other schools were establi shed at O maha. 
Neb. , Da llas, T ex. , and t. Loui . Mo. The schools g raduated more 
than 1 ,500 persons , mo t of whom acquired positions in the aircraft 
industry. U nder its O\\ n system of trainino-, classes ''ere limited in 
size to assure students adequate per anal attention. 

Graham Aviation, at the Pittsburgh-Butler Airport, Pa. , opened 
branches at ·Meadville, O il City, Pittsburgh-Allegheny County 
Airport and Pittsburgh Seaplane Base, \i\ aynesburg, Pa. , and 
Americus, Ga. The company instructed CPTP students from Car
negie T ech, \ iVashington and Jefferson College, Gene\a College, Al
legheny College, and Duquesne U niversity. Non-college groups 
from P ittsburgh and Oil City also were given training during the 

LUSCOMBE SCHOOL OF AERONAUTICS AT WEST TRENTON, N. ]. 
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AT PARKS AIR COLLEGE 

It is loca ted at East St. Loui s, Ill. 

year. In conjuncti on with the P ittsburgh Ae ro Club a nd the P itts
burg h P ress, Graham A viati on offe red a g round school course with 
over r ,ooo students enrolled. 

Graham Aviati on brought fli ght instruction into the hea rt of 
P ittsburgh 's metropolitan di strict when it establi shed a seaplane base 
on the A llegheny River. 

Casey J ones School of Ae ronautices, Newark. N . J. , 111 response 

AT RYAN SCHOOL OF AERONAUTICS 

Flying cadets of the Army Air Corps in training on Ryan PT-20 low-wing trainers 
at the company's school in San Diego, Calif. 
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to th t remendou demand for skilled workers by the aviation manu
facturiiW indu try and the air force:> , lea-ed t\\ o floors of the Center 
"\[ ark t Buillin o· . with a t ta l A r pace of more than qo,ooo sq. 
ft .. and converted it into clas room and laboratories, '' ith sufficient 
pace and fa ·iliti s { r training I 700 tudents. A contract was made 

with th A ir · rp to t ra in 6oo enli ted mechanic , and commercial 
enr llment wa incr a e I t I roo tudent . The old . chool building 
wa com erte I int a I arracks and me s hall , and additional hou ing 
facilitie were ecured by taking over the fn e story Progre s Club. 

th r space ,,.a ecured on the river front and nine motor te t stands, 
together '' ith cia r oms. were built. dditional ·quipment included 
35 airplanes, both military and commercial , and more than roo en
g in s, 50 propellers, 2 00 carburetors and 2 00 magnetos. The faculty 
wa expanded to more than roo persons. 

During the year a contract wa made \\ ith the City of 1 ew York, 
,, hich constructed a modern fire-proof school building, especially 
designed as a mechanics school , at LaGuardia irport. Civilian 
enrollments in thi school were limited to 300 in order to accommodate 
an additional 300 enli sted men from the Army .\ir Corps. A tvvo
story barracks, complete with restaurant facilities , was put up for 
the A rmy contingent. This institution, known as the Academy of 

AT ROOSEVELT AVIATION SCHOOL 

One of the "classrooms" at the school on Roosevelt Field, Mineola , N. Y. 
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"UNDER THE HOOD" IN A RYAN 

Instrument flight instructi on in a R yan S-T tra.ining plane is a n im po rtant phase 
of advanced flight training for prospective air line pilots a t th e Rya n Schoo l of 

Aeronautics. 

Aeronautics, rented the City hangar to handle fi eld service and pa rt 
of the A rmy instruction. The Academy of Aeronauti cs offe red only 
advanced courses, the shortest being of two years duration . During 
the year the Casey J ones School graduated more than I ,ooo men, all 
of whom, · school officials said, were absorbed by the industry as 
quickly as they had completed their training . It was believed that 
during 1941 the total enrollment of the two schools would exceed 
2,500 men, with an instructional staff of some 125 persons. 

The Lakeland School of Aeronautics, Lakeland, Fla., operated the 
Lincoln Flying School, which was engaged solely in the primary 
training of Army Air Corps cadets under contract from the War 
Department. The school was situated on the old L akeland Municipal 
Airport, and the barracks and mess hall were on the shores of Lake 
Parker, adjacent to the airport. All barracks and hangars were pe r
manent buildings. Approximately 200 cadets were undergoing pri
mary training on PT-17 training planes. Approximately 150 persons 
were employed by the school and considerable expansion was planned. 

Lewis School of Aeronautics, Lockport, III. contracted to train 
240 CPTP students and expanded its facilities. Special all-weather 
runways were built, as was a large hangar. Both of these projects 
gave students the opportunity of acquiring practical experience in 
airport construction. Total enrollment increased over 300 per cent, 
with the largest percentage of increase in the airplane engine mechan
ical courses. A new building, housing cafeteria, general store and 
storerooms, was added. Flying equipment worth about $so,ooo was 
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ac 1uired, includin o- I I Piper Cub 3 \11, acos and a Howard. The 
h ol s tin on wa converted into a full blind fl ing hip. Plans for 

194 1 caJied for an e.'<pansion f the mechanic school and the aero
nautical eng ineerin o- chool. c ur-e in o-!iding and soaring \ ·as to 
be added. 

The Lu combe chool o f eronautics, Trenton, .J., training 
m n in all-metal airplane c n tructi n and offerin o- Government-ap
proved c ur e in airplane mechanic and airplane engine mechanics, 
underwent an e.-..:pan ion in I940 which brought its total floor space up 
to r8 620 q. ft. ew equipment was procured and, early in 1941, 

opening o f a bran h . chool in Dalla , T ex. , ''a announced. 
M is ouri Aviati n 1n titute, Kan as it . Mo., concentrated in 

I940 on course in aircraft eno- ine mechanics and aircraft mechanics. 
O n ctober -7, it b · cran r cei ing increment of _,.. \rmy enli sted 
men each month to train in ·1ircraft engine mechanic . The school had 
a caJ acity for 2 00 commercial tudent in addition to the Army men . 

Mountain tates \, iation Denver Colo. , turned out two groups 
of CPTP pilot and added I 50 tudent to its commercial flying rolls. 
A branch field was e tabli heel at Trinidad, Colo. Operating in a high 
altitude, a great deal of the chool's training was done in the now, 
with Aeronca and \?~.T aco training ]lanes equipped with skiis. 

~ evv England Aircraft School, Inc. , East Boston, Mass. , ·with 
43 instructors, trained over soo students as aviation mechanics, among 
them Air Corps enli sted men as crew chiefs. \ir Corps officers were 
assigned to the school to take direct charge of Air Corps students. 

Parks A ir Coll ege, E ast St. Louis , Ill. , increased its student body 
to more than 550. Three hundred were in the commercial school, 200 

were Army Air Corps flying cadets, and so were Air Corps mech
anics. Faculty personnel reached 86, three new buildings were erected 
including two dormitories housing 6o n~en each, and one classroom 
building with four lecture rooms. The college received continued 
recognition as an Institution of Higher Learning from the U. S . 

SAF AIR FLYING SCHOOL 

It is located on Roosevelt Field, Mineola, N. Y. 
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FAIRCHILDS TRAIN AIR CORPS PILOTS 

Group of U . S. Air Corps flyin g cadet5 at Spartan School, Tulsa, Okla. , ready for 
in5truction fli ght in the Fairchild PT-19 

O ffice of Education , and operated under the approval of the Super
intendent of P ublic I nstruction of Illin ois. In additi on, the Army and 
Navy accepted Parks grad uates for appointment to the A rmy A ir 
Corps and the Naval Reserve for fli ght training. The college coop
erated in the expansion of the A rm y A ir Corps by leasing the s68-
ane Curtiss-Steinberg F ield and an auxiliary 96-acre field for the 
use of the 200 fl y ing cadets. Commercial students receiving fli ght 
training used the airport immediately adjacent to the college. Expan
sion plans for 1941 included projected addition of four new Stearman 
planes to the fleet of 18 school-owned ships, and further improvement 
and enlargement of equipment, faculty , personnel and curricula of 
the Civilian Pilot Training Program. 

In December, 1938, Oliver L. Parks. president of Parks A ir Col
lege, was approached by members of the City Commission of Tusca
loosa, Ala., and representatives of the University of Alabama to 
establish a school so that the University might take advantage of the 
Civil Pilot Training Program offered by the C.A.A. Soon thereafter 
Mr. Parks leased the Municipal Airport. The school opened Feb
ruary I, 1939, as the Alabama Institute of Aeronautics, and on March 
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e,·en eng tn e . 
Robert n \ir raft r p rat ion, Rob rt on Nio. enrolled ISS 

~t u Ient s in it mechanical . ch I at th t. Lou is Nl unicipal A irport, 
,,·here day and ni ght clas e \Yere conducted. The corporation also 
ope rate I a n adva nced fl) in cr cho I in t. Loui s and a primary fl ying 
school at J effer on City and Boone ville, Mo. 

R oosevelt vtat ton chool. located on Roosevelt Field, 1Vlineola, 
N. Y ., afte r I..J. year o f teachina y un o· men and women both flying 
and mechanic , reported that every member of the oTaduating class of 
September, 1940. had been empl yed in some branch of aviation. and 
that the demand for Roosevelt grad uates was tead ily increa in cr . 
Early in 1941 the chool had more than 6oo tudents in the Civil 
School and a co rps of 200 men from the Army A ir Corps was main-

AT STEWART TECHNICAL TRADE SCHOOL 

The Drafting and Design Department. 
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AT SPARTAN SCHOOL OF AERONAUTICS 

Maintenance enginee ring department at the school in Tulsa, Okla. 

tained and being trained in mechanics as part of the defense prog ram . 
In 1940, some $75,000 was spent in improving and enlarging buildings 
and in adding new equipment. 

Complete courses were offered under the following classifications: 
private pilot; commercial pilot; combination fli ght-mechanic; 
(special) aircraft sheet metal, and master airplane and engine 

mechanic. 
Ryan School of Aeronautics, Military Division, Lindbergh Field, 

San Diego, Calif., with the accelerated pilot training program of the 
Air Corps getting into high gear , announced plans for a new expan
sion of training faciliti es at its base school at San Diego and at its 
branch school at" Hem·et, Calif. Its schedule called for the training 
of 65 cadets· each five weeks, ai1d in addition, its branch training school 
at Hemet had a schedule of 70 cadets every five weeks. This was to 
be increased to 120 cadets per class sometime in 1941. 

To accommodate the enlarged number of flying cadets at the San 
Diego school, the cadet barracks were increased in size to take care 
of 128 men instead of 72. Many additional pilots, ground school 
instructors and mechanics were added each week. A new hangar, roo 
ft. by 200 ft., provided needed storage space for the enlarged number 
of training planes assigned to the San Diego training detachment. 

The Ryan School maintained its operating base at Lindbergh 
Field, San Diego's municipal airport, but all training work was done 
at outlying airports. At Hemet, a huge building program was com-
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pl ted , and the actual lay-out of the chool "as such as to provide 
for immediate expan ion of fac ili ti h uld uch a request come from 
the A ir orp . Buildings included three hangars, maintenance shops, 
1 o admini tration and clas room buildings, 28 barracks units and a 
larg dining hall , canteen and kitchen. Three niillion square feet of 
the hal £-mile by mile field were iled and a paved ramp, 236 ft. by 
6oo ft. adjacent to the hanga r ''as provided. Thirty-seven days 
after con truction began, the ne' training school was in operation. 
T he hangars \\ ere in u e three '' eeks after construction began and 
the barrack and me hall er ·ed the first cadets 18 clays after work 
started. 

lVIarking a departure in Air orps pilot-training policies, low-wing 
monoplanes were used for the first time in the 30-year history of 
Army aviation, for primary training of flying cadets at the San Diego 
training detachment. Heretofore, biplanes were used e.."clusively. 

elected to carry out this new move in pilot training procedure were 
the Army's R yan PT-20 low-wing metal-fuselage trainers. The 
Ryan Aeronautical Company delivered a fleet of the new monoplane 
trainers to the Army. They were then assigned to the San Diego 
Training Detachment. The R yan commercial school had used similar 
S-T trainers for primary instruction for four years. 

Ryan School of Aeronautics, Commercial Division, Lindbergh 
Field, San Diego, Calif., operated both flight training and mechanical 
training schools. 

To meet the need of the aircraft manufacturing industry for 

ST. LOUIS AIRCRAFT PT-LM-4 

An acrobatic training plane, with a Ranger engine. 

,, 
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U. S. Army photo 

TRAINING PARACHUTE TROOPS 

A cable from each trooper's p arachute is clipped to the parachute stat ic line attach
ment cable installed in this troop transpo rt. When a trooper jumps, the cable rips 
the top off the pack after he has fallen abo ut ftve feet and has bee n whipped back 

eight feet by the air stream. 

shop employees, Ryan instituted a short-term training course early 
in 1941. The aim was to provide maximum training in the shortest 
time consistent with proper instruction. This course was turning 
out production mechanics at the rate of from 35 to 50 per week, 
with an acceleration of the rate expected, due to continuing expan
sion of the aircraft industry. 

The Engineering Department was expanded in 1940 to accom
modate an ever-increasing number of students. A new Engineering 
Building was projected. Because Ryan Aeronautical Company, 
parent of the Ryan School, was engaged in volume manufacture 
of airplanes, practical instruction geared directly to industry needs 
was possible in the Engineering Department of the school. 

School officials reported they were unable to train men fast 
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enoug h I me t the empl yment demands of the indust ry, the air 
Jin es and other field of aviation bu ine s. 

T h Rig ht t ra ini ng cliv i ion of the chool operated at the highe t 
Je ,·el in it 1 -yea r hi tory clue to the demand for trai ned p ilots. 
~c hoo l ffi c ial report · d that grad uate from the nine-month Ri ght 
t rainirw cours f und li tt le diffic ul t) in obta inin o- employment . 

The Ryan .:ch I ,,.a elect d b) the Go' ernment to tra in student 
of . ·an Dicrr Jun i r llerre un der the Civilian P ilot Tra ining 
l'r g ra rn. 

·on. tructi on 0 f a ne\\· IOO X 200-foot hangar \\ as completed to 
house z- add iti ona l t ra ining plane and to provide additional space 
for the vocational school. 

T he Safa ir F ly in o- chool, Roo evel t Field, Nlineola, 1 . Y. , pre-

U. S. Army photo 
AIR CORPS CADETS AT RANDOLPH FIELD 

Future pilots of the air forces ready to take off on a training flight at the "West 
Point of the Air" in Texas. 



-, 
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fo r all pilot courses, including the highest grade of 
on land r ea planes . It contracted with the government to 

t rai n tu lent fr m five ew ·ork univer ities and colleges under 
"PTP. afair a! o wa designated to train Government appren-

t ic in t ructor and g ive instructor ' refre her courses. n expansion 
I r uram aw the choo r acti\ itie carri d n al o at 1\assau a.irport , 
I-I i k · ill e, 1 .Y . and at F lo ·d Bennett A irp rt, B rooklyn. Ground 
· h 1 cour es \\ere h ld in New Y rk ity, as well as at Roosevelt 
I, i ld. 

I artan chool o f Aeronautic ·, D ivi ion of partan A ircraft 
-ompany, Tulsa , O kla. , enroLl ed 870 tudents in 1940. Of these, 250 

were ci\ ilian students taking coUI·-es in air transport, aeronautical 
nrr inee ring, air line maintenance engineering, a ir line se rvice mech

a nic, a ircraft or eng ine mechanic, air transport radio communication, 
commercia l pilot, we.:1. ther forecasting, in trument technician, air
craft factOr) mechanic, pri' ate pilot or aircraft \·\ elding. Of the 
tota l 420 were cadets recei\ ing \ir Corps training. Spartan School 
wa being geared up to train - , roo ir orps pilots a year. Air 

o rps enlisted m en in the mechanical cour es numbered 200. 

During the year the school built ro new buildings, including class
rooms, shop, cafeteria and dormitori es at Tulsa and at its branch in 
:-r uskogee. A tota l investment of more than ."6oo,ooo was repre
·entecl. Fifteen new training planes were added to the civilian school 
fl eet. The flying cadet school operated a fleet of 120 Fairchild PT-rg 
a nd Stearman PT- 13 trainer . Personnel numbered 540, including 
1 ro flight instructors. 

S tengel F lying Service, Gainesv ille, Fla., trained 125 Civilian Pilot 
Training Program students and a large number of private students. 
The school increased the number of airplanes it operated from five 
to seventeen during the yea r, and flight instructors were increased 
from three to eight. 

Stewart Technical School, l ew Y ark , N. Y ., offered courses in 
construction and n1aintenance of aircraft, while acquiring a large 
amount of new equipment and training facilities. The school strove 
to maintain high standards, accepting chiefly students of the "leader" 
type. It offered clay and evening courses in aeronautical design and 
drafting; aircraft and aircraft engine mechanics; sheet metal and 
assembly. The "A" and "E" mechanic courses were approved by the 
Government. Applicants for admission had to be high school gradu
ates and also meet other requirements of the Council of Admissions. 

The University of Georgia School of Aviation at Athens, Ga., 
offered solo, private and commercial courses as an advanced flying 
school, and operated two CPTP courses, including so primary and 20 
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advanced flying students. P iper Cubs were used for p r1mary and 
\Vaco UPl~ -7 planes for advanced fli aht training . 

Western Air Coll ege , A lhamb ra, Cali f. , t ra ined more than 6oo 
students as a ircraft workers, and inst ituted evening classes to help 
meet the demand for such workers from the la rge Southem Cali forni a 
segment of the aircraft manu facturing industry. 

E. W. \iViggins A irway , E ast L oston, Ma ., operat ing fiv e land 
bases and two seaplane bases, taught Cl T P . tudents to fly , and op
erated a training d ivi sion, o ffering engine and a irplane repa ir a nd 
maintenance courses and courses to prepare shop empl oyees for the 
aircraft manufacturing industry . 

TWA'S LINK TRAINER 
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AIR LINES OF THE UNITED STATES 

h:.ec1•rd < ;ruwth oi Traft1c-lncrea~e in Personnel-The Lines Dem
on~trate Their \"alue in :\ational Lkieme-.-\ :\[illion Shipment~ 

by .\ir Ex pre~~- I 'an American .-\irways Expands Its Ser
vin·~- I )Ian~ of :\merican Export Airlines-Develop-

Illent ui Air I 'ick-up ~en·ice-Transcontinental 
and \Ye~tern .\ir Starts Stratoliner Opera

tions-:\ctivitit·~ uf Other Line~. 

A T the beginning of '9-P the air transport system of the United 
~tate~ had reached a record ~tage uf development. The domes
! ic carrier~ alone had tluwn I08.8oo,-J._)(J ren.>Ime miles in 19-1-0. 

They had carried 2,7 27,820 n·\·emH:' pas~engers as compared to 
1 .; 1 7 ,OIJO the pn:\·iuus year. Seat mile~ had jumped to 1.797.329,-1-3 r 
and ITvcnUL' pa~senger miles !1 1 1 ,O-J.I,I/3-558. The revenue passenger 
1, •ad iactur was 57-93 per cent, the an·rage pay pas~enger load 9-57 
pe1·sons as compared to 16.52 average number of scats per plane in 
the 358 transports in ~ervice on the domestic lines. Passenger 
ITVt'Illll'~ totalled nearly ~5:;.ooo.ooo. according to the .c\ir Transport 
1\s~ociation. The Civil :\eronautic~ .~\uthority reported a total of 
li,2:;3 ton~ oi express flown hy the domc~tic lines in 19-J.O, aggregat
ing 3.-1-69.-J.85 express ton-mile;;. The mail ton-miles amounted to 
1 o._::;oo.ooo. To handle all that traffic the domestic lines employed 
1 s.Soo pe1·sons of whom 1,017 were first pilots and 893 co-pilob. 
They operated over 39-7-l-6 miles of airways. Including foreign 
operations, the air lines of the United States used more than 
Ci6,ooo,ooo gallons of gasoline. 

Importance of the air line system in the national defense program 
was demonstrated daily. A large part of the increasing traffic could 
be traced to transport of (;overnment officials and civilians working 
on clef ense and the urgent need for the delivery of official and civilian 
mail. as well as emergency supplies, in the shortest possible time. 
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Six-year progress graph hy calendar years. 

Growth of Air Express 

Starter\ in I 927, air express gradually maturl'd from an experiml'nt 
into a $3,000,000 business. l 1rogressivcly, year by year. air exprl'ss 
shipments increased from <),074 in 193 I to an all-time high oi 
r .o;8, 189 in 1940. H.egulady scheduled airplanes of I 7 doml'stic 
lines and one intcmational line transported 1 .o;X, I H<) shipments in 
1940, compared with 8;o.8oG in IC)JC). an increase of 23.81 per cent. 
Tonnage was up to 3.850 tons in 1940 from 2.925 in 1939. an in
crease of 31.61 per cent. Cross revenue increased 27.59 per cent, or 
an average of eight cents for each air express shipment. 

Payments to the air lines by the Railway Express Agency, which 
handled everything other than flying the shipments between airport 
cities, were up 27.2 per cent in I9-tO over 1939. Air-rail shipments, 
which either started or finished or both started and finished by rail, 
totaled 192.429 in 1940, an increase of 33·3 per cent over 1939. 
Gross revenue of air-rail shipments advanced 40.2 per cent in I9-tO, 
with an average revenue 73 cents higher than the shipments moving 
entirely by air between the 269 airport cities in the United States. 

Increased mileage of domestic airways and frequency of service 
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and increased use of air expre:'s to speed national defense preparation~ 
were among- the factors. contributing to the all-time high totals. In 
all. dome:'tic air lines flew a daily average of 319,000 miles over 
..W-399 miles of airways. 

fn addition to its domestic sen-icc, H.ailway Express Agency ex
tended air express to and from 47 countries and colonies in the \Vest 
lndil's. Central and ~outh .\nwrica .. \la:'ka. the Pacific Islands and the 
< >t·ient because of its contract with Pan American Airways. There 
\\Trc I 0<) .• )9(i international air express shipments in 1940 compared to 
7().338 in H)39· an increase of 37·9 per cent. Gross revenue for inter
national air express was up 45·7 per cent in 1940, due in part to new 
air mutes and impro,·cd business with Latin-.\merica. 

Fn·quency of plane departures and coordination of air and rail 
sen·ices. together with lower rates and higher speed. contributed to 
the increased utilization of air express in the first decade of service. 
J:etween :\ew York and Chicago at the end of 19-tO there were 82 
regularly scheduled flights daily by three major air lines. This 
affnrcled the company a wide range of routes over which to forward 
its shipments. as well as a huge carrying capacity. Coordination 
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AIR TR:\:-.J'SPORT I:\" THE U:\"ITED STATES 

Six-year progress graph hy calendar yrar~. 

of services between planes to airport cities and trains to off-airline 
points extended tlw 44.399 miles of airway service to 230.000 mile's 
of rail service through the 2J,OOO offices of 1\ailway Express. About 
30 per cent of all air express shipments either started nr finished or 
both started and finished by rail or were cat-ried part way by rail to 
expedite their movement. T n its coordinated air-rail service Railway 
l~xpress in 1<)40 utilized the services of 57.000 employees. Night 
and day and holiday pick-up and delivery were accelerated hy 
1 r ,JOO motor vehicles. As a further concession to speed, Railway 
Express had an agreement with \Vestern L'nion whereby hurry calls 
to any Western Union office brought boys-without extra charge 
to the shipper-to pick up air express packages. -

Profits due to speed were an important incentive to the increased 
use of air express. Thousands of dollars in depreciation, rents and 
taxes were saved hy manufacturers and merchants in 1<)40 by reduc
ing inventories and depending upon air express to make overnight 
deliveries of goods from distant points. 
. New air express service included an all-cargo plane daily hy one 

lme from New York to Chicago and the inauguration by Railway 
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Expn·:;:; ni a daily air cargtl ::;en·i~.:e on January 6. 19.p. over the 
.20:;-mile pick-up feeder rnute of .-\11 :\merican :\viation between 
l'ittshurgh and \\.illiamsport. Pa. l~y that hook-up, q Pennsyh·ania 
t.,wn:; Wl're gearetl into the natiun-wide express :;en·ice . 

. \ir express was important to national deiensc. 1\.ush shipments 
11i machinery pn·,·entt..•d hottk-nccks in production. 

Pan American Airways 

Pan .\m~..·rican :\irways operated the main line of communication 
l>l'twt..·en the t•nitl'd ~tatt..•s and war-torn Europe in 1940. started a 
~~..·c .. tHI great aet·ial highway annss the l'acitic to .-\ustralasia. link
ing the l·nitl'd ~tates with its fourth most important commercial 
market: and also established the tirst year-round regularly operated 
airway joining the l·nited States with :\Iaska .. \ir travel time be
twt•t..·n the aerial gateway of ~I iami aml nuenos .\ires was equalized 
by way of both coast:; of South .-\merica and reduced to three and a 
hal i days. Into operation \\Till one oi till' most important overland air
ways ever estahlislwcl in the history oi ;n·iation: the "Cut-off" to Rio. 
across the heart of Brazil. by which the airway Hight mileage be-
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tween the United States and h~io de laneiru was shurtL'nl'd by nearly 
1 ,ooo miles. thereby reducing the ;;ch·antab"e oi l·:uropean linl·S in 
reaching important South :\merican markets. . 

Pan American 1\irways during 1~-t.o. ••ver tlw fxJ ... J('-1 nnlll' nnles 
u f its international airways system. lkw 1 7. 1 oo.ooo mill's. carried 
275.000 revenue passengers a t11tal of qo.ooo.ooo miles. attaining 
new highs in all traffic categories-mail. passl·ngers and express. 
Highlights uf the vital transatlantic sen·ice were the stepping up ui 
schedules by 50 per cent; c•Jmpldi"n without incident ui 175 ad· 
ditiunal ocean crossings ami a similar number ui lknnuda shuttk 
tt·ips. 

In addition to other difficulties, I 'an :\merican had tu operate at 
the beginning of 19-1-0 under new neutrality rules, and carry on its 
operations under wartime condiitons with no precedents to act as a 
guide. The winter passed without incident and the Clippers carried 
capacity transatlantic loads. Opet·ating unclet· the pressure oi the war. 
and without the customary aids for gathering in i onuation on weathl'r. 
the meteorological department was ahle to make forecasts which 
necessitated no mid-flight turn-arounds. and contributed to the record 
of allowing all Clipper nossings t11 be made "wit huut incident." 

\Vith the coming of spring I<)-j.O. the transatlantic ser\'ice gut duwn 
to "normal operations''; the base was transiern·d from its winter 
location in ] :altimore to the new International :\ir Terminal at 
La Guardia Field, Kew York. on March 31. 19-1-0. \Vith their new 
base established and the approach of favorable Hying weather. the 
Clippers were able to settle down to a routine of shuttling hack and 
forth across the Atlantic with their wartime loads of passengers 
and mail. By May, 1940, with a year of experience in transatlantic 
operation behind it and improved methods of overhaul and mainten
ance. the line was able to increase its schedules by half by adding 
another weekly round trip. All three trips were flown on the so-called 
"Southern" route, terminating at Lisbon. The "N orthcrn'' route 
had been discontinued in the Fall of 1939 because of freezing wea
ther in that area. \Vhen the 1\eutrality Act became effective during 
the winter, Foynes, Eire. was placed within the barred ;om· ;•nd 
operations on the "Northern" route were moved to the "Southern" 
route via Bermuda and Horta. 

In addition to important persons and refugees of all sorts. the 
Clippers carried to the war zone substantial cargoes of Reel Cross 
supplies and serum. Mail loads had consistently mounted, and by the 
end of the yeat· 3,000 to 4,000 pounds per trip were being carried in 
each direction, as compared to pre-war estimates of only a few 
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lmncln·cl pound~ .. \ record load of mail was carried on December 18 
when the "Yankee llippC'r" set out for Europe with I3.-t-02 pounds. 
the higge~t mail load e\·er carr it'd hy an airplane. 

In H)-t-O almost a half million pounds of mail were carried across 
till' :\tlantic hy the Clippers and almost 2.000 passengers made the 
"h"n·-tn-shorC' crossing. apart from those who used the big Boeing 
llyin;.!' boats for a trip to nt:rmuda. Passenger miles amounted to 
11111n' than I.).OOO.ooo and the Clippers flew more than a half million 
plane miles in 1940 to bring their total mileage on the transatlantic 
1·nutc past a million. 

nn the basis of expcril·ncC' gained through the I939-I9-t-O season. 
Pan .-\nwrican began prC'parations late in the Fall for the forthcoming 
winter hy rcconcliti"ning the Clippers to gin· tllC'm more load-carry
ing capacity. Engines were changC'd to gi,·c 50 additional horsepower 
each. gi,·ing the Clippers a total of 6.200 horsepower for take-off. 
~[ore -efficient gas-consumption characteristics were incorporated in 
the engine change-oYer. I .. arger propellers. I-t- feet, ro inches in 
diameter. were installed. The ''step'' on the hull was lengthened by 
~3 inches. to give imprm·ed take-off performance. Gasoline capacity 
was increased from -t-.200 to .:;.-t-oo gallons. \Yith these innovations 
completed in the fleet. it was planned to omit Horta, the Azores. as 
a refueling stop on eastbound trips. the Clipper being prepared to fly 
the 3.1 H)-mile trip non-stop between Tkrmuda and Lisbon on east
! u nmcl flights. 

~ r l'anwhile. out Oil the Paci tic the giant Clippers winging their 
way tn Honolulu and to the Orient completed their fifth year of 
operation. ancl in H)-\.0 flew 8-t--t--3-l-t- route miles. 319.967 mail ton miles 
and 1 ;q.:;2o expn'ss tnn miles. The 2.8-t-6 passengers on the 
Ch·ient route flew 9.5 I o.-t-67 passenger miles. 

NoteworthY among the new services started lw Pan American 
in 10-1-0 was t-hat betweC'n the 1'nited States and ;'\ustralasia. The 
:\ustrabsian arC'a ranks fnurth in fnreign trade with the l'nited 
~tate~. and. being so far remowd from both the United States and 
F.nrnpe geographically. tllC' ''down under'' nations gain a proportion
ately large time-aclvantagC' through the speed of air transportation. It 
applies tn the wh•1lc area. for although the Clipper route does not ex
tend t n A nstralia. it doC's connect at .\ ucklancl. New Zealancl. with a 
British air route to Sydney. (Trans-Tasman Empire Airways). 

A New Zealand route was surveyed as early as 1937 via Honolulu. 
Kingman Reef. and Pago Pago. That route. however, was not placed 
in operation. and with the advent of the larger Boeing 314 flying 
hoats in 1939, a route by way of Honolulu. Canton Island and New 



Caledonia was laid out and surn·,-:, fl<~Wtl. Th·: lir~t fli;Jtt with ;ur 
mail on the latter route was in 1111 .July 1.!. tr 1 .!.-1· 1 'J-10. f, 1r the round 
trip. Scn•ice with passengers lw.~att <~11 St·pt<·tnlwr 1 1. 

< Jvcr this newh· estaJ,Jislwd j,,ut· and a hali day. ~.ooo-mik ;ur 
route to :\e\\' Zeal;tnd. the Clippt·rs fl<'w II).). I:;:; nntte milt•s in the 
six months that this twicc-monthh· sn\·ice was in ll]l('ratirnl: and 
t1cw S7-.)RfJ mail ton mil<·s, and .!.<>.'; 27 express tr 111 ntilt-s. I 'assengct~ 
service 11n this route began in Septetnber-tlw tr1tal i<~r tlw rest rll 
the year was .):;ri passt·ngcrs carric·d and 1 ·-1-.;o.o:;; passenger miles 
flown. 

The unusual conditions in the < Jrient aiTectt·d all l'an .\nwrican 
11peratiuns 11n the Pacific, especially the :\orth Pacific opnation t<~ 
Hong 1.;:11n.~ .. \ new r11utl' lll'ginning at :\lanila t<~ ],ring Singap<~rt' 
into the nl't work was planned. The :\orth l'acific ( 'lippns would 
proceed frotll :\fanila to !long 1-.::ong one week and ir<~!ll :\];mila t'' 
Singapore the next, maintaining weekly transpacific scrvic<'. hut with 
the alternate flights west of :\lanila. 

Since HJ.)2. l'an American .Airways, thrnu.~-h its subsidiary. 
l'acilic .\Iaska Airways. maintained and increased its aerial network 
throughout interior Alaska. and the c11nnecting link with the capital 
city of Juneau. f),;o miles from th<· nearest l Tnitcd States point. 
Survey 11ights for a connectin.~ route between Juneau and Seattle. 
\\'ash .. ha1l been ma1lt-. 

( Jn July 12, lf)-t-O. the "Alaskan ('Iipper." a Sikorsky S--~ .. d~. tnade 
the lirst commercial t1ight pr11viding the long desired link. Regular 
service on a twice weekly basis was maintaincd throughout the sum
mer months and. when. with the advent of winkr weather, flying 
l1nat operations WCT<· deemed impracticable. Douglas DC-.) equipment 
was placer! in operation to provide all-year-nnmd sen·ice between 
Juneau and Seattle. pending early delivery ,,f l.ockheed Lodestar 
transports to take over the service early in 1()-1-1. 

Still anothC'r striking innovation during the year was the in
auguration of new high-speed. over-the-weather air expre~~ service~ 
from Miami acmss the Caribbean to Panama atHl through the \Vest 
Indies to Port of Spain and 1\elem. 1\razil. Ciant B()(·in.~ ~tratoliner~ 
cleared another 2.500 passengers at ·Miami's municipal airport. On 
July T. the Pan .\merican Airways System made a major move to
ward increased solidarity on the comnwrcial air front of the :\mcricas 
by adding 50 per cent to its services between the ( 'nited States and 
Buenos Aires by way of both the eastern and westC'1'n coasts of 
South America. 

T nto Pan American's inter-American service went the new fleet 
of over-the-weather ships. three of the world's largest type of com-
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11 1e rc ia l la nd t ran p rt s, the B ein o- tra toliner . F or the fir st time 
in a decade land pla ne· were acra in op rated ver the Gul ( tream 
and ac ross the ,,·ate r- of the \ Ve t Indie . Th · big 22-0 ton, fo ur
eng ine I.:oc in g:> ,,·e re tc ted . pi! t - and fli o·ht cre,,· s were trained and 
un-cy fl ight · mad acr th e a ribbean. 

l7o r the fi rst tim in hi tory the America· were joined in hal£ 
a da y' tra vel tim , when on the fourth f Ju l the Caribbean was 

panned n n-stop in six hour fr m i'vl iami t Barranquilla. It was 
ne es ·a ry t t ra in fi v corn1l te fli o·ht r w t man the high-altitude 

'li ppers and to es tabl ish the new ervice acros the ar ibbean to 
I a na ma. via Jh rranquilla , and c nnectin o- with P an American-
,racc \inYay ' new th ir 1 checl ule clo,,·n the outh A merican Pacific 

coa ·t to Chil e and over the Andes to \ro-entina; and over the \ i\iest 
lndi c to P uerto l~ i co, clown to Tr inidad and Belem, B razil. T hat 
was cl one in order to p rovide the new thri ce weeki ) schedule from 
:\Iiami down ~outh .-\merica' lono- ea t coast to R io de Janeiro and 
Huenos . ires . 

'\ ft er ye et r s o f surv y and prepa rat i n, the fam ed new short 
route to R io was inaugurate I on epteml er r. T hi s route leaves 
the long coastal course a round the 0 Teat ea tern hump of B razil 
( ' ·hi ch extends to a 1 oin t 2 .700 mil e east of New York and on ly 
I ,6oo mil es from western A frica ) and Jlunges traight across the 

NEW BOEING CLIPPER 314-A 

First of a new fleet of Boeing transoceanic air liners scheduled for delivery to Pan 
American Airways in 1941, this 42-ton fl ying boat is shown on its delivery flight. 
Among the passenge rs were officials of the British Overseas Airways who had 

iinnounced plans to use th ~ fil mous Boeings in their own service. 



littk-kll'''''11 int<·ri,.r ,,f 1\razil r.:;oo 111ilc:-; fn•lll l\t·l•·111 t'' 1\i''· cnttin.~ 
()If a. thnn~and mile:; in 1111 the f, •n1H·r c• •Ur:'l'. That ,·r••:':-'-C•llllltry 
route hrong-ht the l\1·azilian capital in•ll1 IJ\'<' day:-;'" 1,·.::-; than thrt·•: 
day:; tr:t\'!'l time iro111 tlw l'nikd ~tat<·~. 111ad•· l\u•·11 \ir<'" acc··~"il•l•· 
in k:-;~ than four day:; l•y t•itiH·r c .. a~t. Thl' !1111~ :-;clwdlllt·:-; :'\\'tln~ int" 
pennanent acti"n. thn-c tim"~ ,,.,.,·kly in IH•th din·cti•lll~. \\Tt:k in and 
week nut. On I ket·1111wr r 2. IC) .. J<>. an additi,•nal ~clwdule wa:-; in-
stituted lwtw<·<·n 1\io and l\nl'11"~ .\in·s. hy way "i ]' .. rto .\lcgrc. 
trade et'11l<T on 1\razil's ~~•ttth .\tlaJJtic c•·a~t. 111akin;.:· f,,ur sdwduk~ 
a week to the l rnii<'d ~tat<'s from I \ueno:-; :\ires hy way of Hio de 
Janeiro. 

The fl<'d of flying h"ats and land plancs uf the Eastnn ~ector 
were then flying an a\'cra~t· oi ;)r,n.oon 111ilt-~ a 111fl11th '''lll:tl t" 1.:::. 
nnmd-the-world flights every 30 days. Total mil<'ag<' flown during 
I 940 topped almost 4.ooo.ooo, which was llio,ooo 111fl!"!~ t ha 11 1 q_:;q. 

Scheduled operations wen~ can-icd ''n (J\Tr 1/.2:!:1 miles "i fully 
equipped airways, which includ<' fin~ ditTercnt r"uk~ ~panning the 
Caribbean; the South An1crican Fast Coast route~ tn H io and I \uenos 
Aires; a vVest Indian local line: 11011-~top. cxpn·s~ SlT\'il'l'~ irnm 
l\if iami to the Canal Zon!' and Puerto 1\ ico, and Trinidad to I \l'km. 
nrazel ; a branch route bet Wl'l'n T-Ia \'ana and ). r <~rida. ). r ('X ico. 

1\in de Janein> and Santiago de Chile were only three days of 
daylight flying from the T Tnitc(l States. From I .ima, from Guava
qui!. 'Ecuador. or from 1:<·1<-m. tlw air liners made till' trip !11 the 
United States in two days, while from Colombia or Venezuela, from 
the \Vest Indies, Cuatemala or 1\Texico, the trip to the lTnitcd States 
was made between breakfast and dinnertime. 

Greatest recent ad vance in ef)uipment and in providing pas~enger 
comfort and remarkably swift service was the inauguration of high
speed. through, express service with the Clippers "Comet," "l~ain
how'' and "Plying Cloud" r lloeing Stratolinersl which l'an .\nwri
can operated between the Panama Canal Zone and Ivfiami to meet con
nections with the South :\merican \Vest Coast and between Belem and 
Miami to meet planes of the South American East Coast. These 
nltra-modern four-motored land planes, weighing 22- ):0 tons, cruised 
at nearly 200 miles an hour at levels avoiding the turlmlcncc of sur
f ace weather. 

Scheduled for delivery early in 1941 were six new super-Clippers 
designated as Boeing 3 r 4:\ flying boats. The new Clippers wne nf 
the same basic design as those in service, hut they were to have in
creased horsepower and greater fuel capacity, with improvements 
brought about by the 1 s.ooo hours of service experience in two years 
with the six Boeing 314 Clippers. The new Boeings had a maximum 
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-J. .OOO pound , a nd wer equ ipped \\ ith fo ur 1,6oo h.p. 
r ta k - H \\ .r icrht "yclone ng ine- and pr p llers 14 feet 10 

inchc · in cliam t r . The fu el tank built int the hydro- tab ilizer 
,,.e1-c increa e I in ize f r a n a lcliti nal 1.- 00 ga ll on of fu el to g ive 
th n ,,. lippers a g rea ter n n- top crui ing ran o·e bri rwing the t ta l 
fu el capac it:· to '" ,-J.OO o·a l\ n pe r hi p. 

Ot her plans for 19-J. r c ntem1 lat d a t,,-o day en · ice from the 
L "nit ed tate t l{io de J a neiro and inc rea~in cr che lul frequen ies 
throughout the VV e t Indie an I L atin . m ri ca to pro \ ide fo r 
cr rowing traffic. Pan \merican A irways also looked forward to a 
tra n atlant ic ervice to E urope in both direct ions n eve ry business 
day , with fa ster . che Jules throughout the 6g, -J.6-t-mile system. 

American Export Airlines 

Ameri can Export A irlines had its effo rts to establish overseas 
se rv ice under the A merican flag materially strengthened when in July , 
1940, it received two certi ficates from the Ci\ il Aeronautics Board to 
ope rate transatlantic service. O ne authorized pas enger, mail and ex
press serv ice on the New York-Li sbon route, with four-engine 
Vought- S ikorsky S -44 flying boa ts. The second authorized temporary 
se rvice for mail and express on the New York-Li sbon route , using 
the twin-engine Consolidated PBY flying boat , s imilar to the U. S. 
N avy PBY long- range patrol bomb -r , to ope rate only until th e 
Vought-Sikorsky ships were put into operation. 

Construction was being rushed for late 1941 deli very of the fleet of 
three Vought- Sikorsky flying boats, being built at B ridgeport, Conn ., 
at a cost in excess of $2,ooo,ooo. They were designed to carry r6 
sleeping passengers. heavy mail loads and a crew of r I, non-stop be
tween N ev,r York and Lisbon in approximately 20 hours. Patterned 
after the Navy Vought-Sikorsky super-clreaclnaughts, the ships had 

BEECHCRAFT rSS 

A twin-engine transport with 450 h.p. Pratt & Whitney Wasp Junior engines. 
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a non-:-:ttJ]l rar1gt· aiH,,.,. tl1at n·qtrin·cl f,,r tilt' ;~..IIHl-JIIilt· );",.,,. Y"rk
Li:·dHm Hight. It wa:-: tq, .. n tktt ran.~~· that .\tnnicatl 1·:::-.;JI"r\ kt;-;t·d it:' 
plan:-: f.,r tillti-:'(<Jjl "Jwrati<~tl, tillb ;l\·,idin.:..: tlw .\1• . \\"lwn· \n·atlwr 
CtltHiiti<Jti:O: might cau:-:t• rklay. 

Flight cn~ws \\"t·n· i11 training i· 1r lll:tll_\" III• 111111:-:, u:-:it1g tlw twin
engitle l'<IIIsrdidatt-d 1111 :--Itrn·v lligl11:-:. an1l !"l<~lrditlating i11 Jligiit 
activitil':-; tlw \\'11rk ,,j till" CIJ!llj,any':-: 11\\'II !"111IIIt11111icatil11t:-: :-:tatY and 
weather lntn·au . .-\s tlw .'\ew Y.,rk-l.i:-:J, .. tl air lint· r<nttt' paralkh·d 
the nJlltt' of the pan·nt crmipany':-: s\t';llll:-:hijl :-:t·n·in· .. \mnicati J·:x
port Lim·s. an air lines tnelt'rlt"fl]llgi:-:t wa:- a:-::-:ignvd aJ, .. ard l'ach "i tiH· 
Cllt11]Jally·s four transatlantic stvatii:-IIij 1S '" takt· in·qtH'tlt daily .,],;-;,·r
vatiuns of \\"<·ather al11it. ~r,uttdin.~:-: ol,tainl"d \\'t•n· radi,ll'd tr1 tiH· 
l'nitcd ~tales \\'c·atlwr J:un·au. and c<~tTI"Ia!t·d i11r "]ll'rati,Jti:O: guid
ance by the CIJIII]Jany's \\Tatlwr lntrt"au tnaintaitH·d at I;I"yd I :l'nnl'lt 
Fic·ld. 

Jn (ktober, l<J-iO. after lllfJtllh:-: oi can·iul :-:tttdiL·:-: and planning. 
:\merican Exp11rt Airlines tikd an ;q1plicati"n with C .. \.1 :. ,,, t•:-:talJ
Iish service frotn .'\t"\\' < Jrlc-ans ,,,·l"r a sh11rt-cut nnttt· '" Cri:-:t"J,al. 
Panama Canal z, Ill<', via Central .\me rica and via (' ul 1a. Su rn·y 
flights over thl" routc·s wert' startt·d imntediall'ly witl1 a niti<·-mati crew 
in the company's t win-eng·im· Consolidat<'d Hying· IH1at. The Hights 
were conducted c·ach month. Upper air Hyin,g· weathc·r conditions, 
observed at bali -hr ll!rly inten·als on the Hight s were relayed tn t h<' 
company's base at .'\cw ( >rlt'ans .\irp11rt. Th<' flight between Xew 
( Jrleans and Havana was oi particular interest in that twu uld and 
famous cities were Iinkc·d together for th<' first tin I<' l1y air and were 
only three and one-half hours apart. 

Prior to filing the application for the short -cut routes between 
X ew Orleans and I ';mama, American Export .-\ i rl ines negotiated for 
the purchase of the network of local air lines throughout Central 
Aml'rica, Transportes Aen:os Centro Americanus (T . .:\.C.:\.). These 
negotiations involved 100 per cent ownership of T .. \.C.:\. by .:\meri
can Export Airlines, sul1ject to the approval of the Civil :\eronautics 
Board. Under this plan T.A.C.1\.'s complete network of airports 
and radio facilities, with 5._j. airplanes, maintenance bases. fueling sta
tions and personnel would come under the American Hag. the idea 
being to benefit national de fl'nse as well as American commerce by 
direct connections with the proposed short-cut route itftn New 
Orleans. American Export .'\irlines made a fast demonstration flight 
from Guatemala to New < lrleans and return, using a T.:\.C..\. plane. 
This flight was made in approximately five at, one-half hours each 
way, and brought New Orleans a full husincsc Jay closer to Central 
American countries than by existing routes. -
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All American Aviation 

\II .-\mcri ca n :hiat ion 1 e ratecl it .\ir 1 ick-u p y. tem on fn e 
r u te racl ia tin rr f r0m I itt ·buro-h t cit i a nd t wns in the ix 
Stat of Penn y lvani a . \ V t \"ir o-i nia, Kentucky D !a wa re, New 
Y o rk a n I hi . T he route ;neracred 27: m ile. in lenoth a nd each 
. c n ·e I about _o comm 11 ni t ic. a n a ,·~rage el i tance f 1 miles apa rt , 
a lth ug h om e ,,.C IT les tha n 10 mi le: fr 111 ach othe r. ·e r vice to 
a ll 1 o in ts ,,.a pro,·iclecl by t ,,·o Rig h t a claY. on ;:1 the m oming a nd 
one in t he evening . both being t imed t g ive each community trunk
line connection fo r ove rnig ht en Ice to and f rom other a ir line 
po in ts . 

"ommuniti e a long the pick-u p rou tes ra nged in population from 
8oo to r _o.ooo. i\ I any had no airpor ts and a t those places the A ir 
P ick-up stat ions were loca ted on hill tops . meado w and in p ublic 
pa rk ·. T he P ick -up stat ion could be establi shed wherever the a p
p r ache were r ea onably clear of obstacles fo r a el i tance of :;oo or 
J .ooo fee t in oppos ite directi on . A number o f the towns with a ir
po rts had the local a ir P ick-up stations located on the land ing fields . 

ched ules ''"e re m a inta ined a t a n ave rage speed of I 1 o miles an hour. 
Introduction of new equipment p roduced by the development divi

s ion of \11 A m eri can s im plified the pick-up operati ons, increased 
speed and fl y ing accuracy in m aking ta tion contacts, a nd made it 

VOUGHT-SIKORSKY S-43 AMPHIBION 

A fl eet of these transports was delivered to Netherlands East Indies Airways. 



possible to handle lwa\"icr lnads. Tlw lH•I·tal•lc ;..:-r<•und stati<•n was a 
distinct impron·ment. t·spccially in iacilitatin~ <•lwrati<~ns fr•1111 air
ports. as it was not a flying hazard. 

The .-\i1· l'ick-up opt·rations c•niduct<-rl l•y .\11 t·rican attractl'd 
attentifJn th1·ou~hout tlw \\'<ode!. ( ltlwr c"Inpanit·,- \\"t·n· plannin.:..: tlw 
t•stalolishnwnt· <•f similar st·n·ict· in ditft·n·IIt part,- .. i thl' l'ni!t'd 
:-;tail'S, and inqui1·it·s wcrl' n·cci\·t·rl ir<1111 St'\"t·ral i••n·i;..:n c••IIIItric,-. 
i•:ady in HJ..J.I :\11 Ani<'I·ican aliii••Ili!Ct'd ]•ian,- i<or St'\'t'll IH'\\. r••lltt·s 
in :\cw l·:ngland and adjaCl'llt an·as in \:t'\\' Yc.rk. \:l'\\" Jcrsl'_\" anrl 
I 'cnnsylvania. 

American Airlines 

American .-\irlines in I<"J-~O can·it·d its .).ooo.oooth passengl'l'. The 
rapid growth flf ai1· transpc•rtati<on is n·fll'ctt•cl in tlw fact that it tonk 
American :\irlincs approximately tvn years to carry its first million 
passengers, two yca1·s and sen·n months to ca1-ry its Sl'Concl mi11ioii. 
and a littk mn1·e than a y<'al· to c;u-ry its third mi11ion. The company. 
c •pci·at ing i rom coast tn coast, carri<'d ~/O,l).)O n·n·mw passen~l·r~; in 
1940, compared with 5-P .757 the previous year. This means that 
3 r 1 ,746,G89 reYcnue passenger miles were flown by J\nwrican in 
HJ..J.O, whereas in r l),)C) the figure was :207 ,.)()0,2 r :;. The 1 <)..J.O statis
tics marked a new record for tra\"el nvl'r an air transport system in a 
single year. Part of the i ncr<'ase in passengers carried in H)..J.O was 
due to a rcconl-hn·aking winter vacation season in the Sun Country 
and California. 1\t·cause of conditions aln·oad and nther reasons. ·•:-;ee 
:\mcrica First" became the travel slng·an. :\mcrican ;\irlincs inaugu
rated its fifth transcontinental mund-trip flight in Septemher. 1t 
increased to five the number nf Flagship flights daily each way ovc1· 
the Southen1 Transc()ntinental Houte between 1 .os Angeles and New 
York. Figures compiled in December showed that American Air
lines flew ;;.oo5 schcdu!C'd miles every 2--t hours, of which 35.044 or 
-1-.::;.6 per cent were night flying. During H)40 American accepted de
livery on .)2 new Flagships of the Douglas DC-3 21-passenger day 
ships and "f)ST ( Skysleqwr) types. 11y the end of the year the com
pany operated R6 ships. including 61 DC-3's, I 5 DST's, 5 DC-2's. 
and 5 Stinson Reliant route survey aiHl pilot training planes. 

Canadian Colonial Airways 

Canadian Colonial Airways in 1940 established a new base at 
I .a Guardia Field. New York, and spent $.)oo,ooo on line expansion. 
The regular equipment included six Douglas DC-3 transports. The 
routes provided scrvice for New York, A lhany, Burlington and 1\!Iont
real, \Vith additional seasonal service to St. J ovite, famous resort, 
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k nown the wo rl d O\ er f r its ~ kii ng, hunting, fi hing and many other 
I o rt . c rnpl ete merchancli. incr pla n f r the touri st traffic was 

intr cl ue d . ky c rui e were offe red fo r urnm r vacat ion and ski 
att racted ''inter sports fan . 

Catalina Air Transport 

\\" "A in T9-t0 com1letecl nea rly ten yea rs of p rati ng a sched
uled 1 assenger and expres · s -rvice betwee n r\va lon, ' a nta Catalina· 
a nd \Yilmington, Ca li f. , the mainland termina l. a di sta nce o f :w 
mil s o ,·e r the Pac ific, ,,·i thout mishap to a reve nue passenge r. D ur
ing 1 9-~0 , ..,0,3-1.2 passenger were carried on 4 , 73 fli ght , hav ing 
g iv n tran sportat ion to a many as 6,474 persons in one month and 
304 in a in crle clay. n January 2 1941 , the a ir line name was changed 
to "Catalina \ir T ranspo rt", preparatory to a new ser vice to start 
about l\llay I , 1941, and supplant ing the old marine operat ion . U nder 
const ructi on was a new $ r so,ooo land a irport on Catalina, and a high
speed road to .-\ valon. T he new a irport wa to be the base for two 
new L ockheed Lodes tar s, specially built to accommodate 17 pas
senge rs and hav ing ultra-moderni stic streamlined interi ors to simulate 
a 25th Cen tury Rocket ship. 

Eastern Air Lines 

Easte rn \ir L ine earl y in 19-P was operating fr equent round
tri p fli ghts between New Yo rk and \ iVashing ton, D. C., offering the 
m ost frequent a ir passenger ser vice between any two cities in the 
world. Extensions during 1940 broug ht the route tota l to 5,647 mil es, 
a 5·9 per cent increase. A t the beginning of 1941, company pe rson-

THE LOCKHEED LODESTAR 

One of the air liners in United Air Lines service. 



nd totalled I,<).f(i, reJ•n·senting :lll itll·n·as1· 11i 41 ]~~'r n·nt ~~n·r IIJ,)I}. 
:\ vera.L:·e age of pcrsolllwl was ;:;o yl'ar,;. < ·~ Hll]•:tny 1 •ayr• ,lJ i· •r 1 q.Ju 
was $-t-.OI.f,I/0, an incr<'a~~· 11i -1.:; 1wr n·ttt ()\"\'!" 1 • 1. h:l'n·ttlll' pa,;-
senget· mi!C's llown in ifJ-IO !1 •talkd 1 :;~.I ,v . .),=;o. at. .n~·asl· ,, i :'-1 pl'r 
cent. l'lane mil<·s t"talkd J(J,f/IYot, an incn·ase .,j ·1311('1" cent. l..:n·
etnte passengers carri<·d \\'l'l'l: 3-l(• .. :;~n. a11 it~ereas1· .,j _:;1J 1wr n·nt un·r 
passengt·r \-·11lunw 11 i 1 IJ.)IJ. Tlw n nnpany "ll('rall'd 31 J I ),uglas trans
Jlllrh and thn·<· ~~ ins•111 l{1·liant inst nttlll'tlt-training· 1 .latH'S. 

Mid-Continent Airlines 

':\lid-Contim·nt 1\irlittl'S in IIJ.p> L'X1'anded 11l'rS11lliH'1 m~n·~· than 100 
per cent. bnnt_~·ht a!HJ\1( IJy Ill'\\' !'lltll<'s. l{l'\'l'lllll' passengl'r tniles i111" 
HJ.fO increased to almost six and a half tnillillll and tlw yeat·ended with 
'·7-i-I/JI-1-. mill's llown. l'asseng·<·r traflic incn·as1·d to 2.).K.!I .. \ir 
express stood at the n.·cqrrJ high 1' f S--l-~~ .. 1 1 H 1111 HIs. . \ Ill'\\' fll'l't 1 1 i 
Lockheed Lodestar 1 -!--passenger transports was pnrcltasl'd t1 1 sup
plement the 1 o-passeng·er l.1 •ckiHTd 1-:il'ctra aircraft a1n·ady in snvin·. 
:\Civil Aeronautics l:oard t•xatnitwr's rL'1Hirt recclmtllL'tl!kd that :\lid
Continent Airlines 1Je awarded a tH'\\" r~Jute from ~t. l.ouis to :\I in
neapolis via < >ttttmwa. Ia .. I ks :\l~•itws. Ia .. and J..:,~clwster. :\lint!.. 
with an extension from lks :\Joines. Ia., to Kansas ( 'ity. :\lo. < lt1 
iVfay ;), I<J.fO. the first nig·ht opnations O\'l'r the 11!1rthnn division oi 
the ( ;reat I 'Ia ins route were startt:d. Till' c1 nnpany was gran !I'd a cert i
licate of convcnit:tll'C and n<·n·ssity tiJ c l]ll'ratl' tlH· II<'\\' I :istnarck to 
.i\f inot. N. IJ .. extension, a I o:;-milc airway north to :\ mth I )akota's 
leading trade center. a gateway to ( ·anada. 

Northwest Airlines 

Northwest Airlines in 10-1-0 placed 2r-passenger Douglas planes 
in service on all flights over its transcontinental line and on the nm 
between Spokane and Portland. A Ill'\\" line was opened to Duluth, 
Minn. Passenger revenues increased ()2 . .f I per cent over 1 <).)(_). .\ 
total of 37,08<) more passengers were carried during the year. making 
a total of I r r ,6o8 revenue passengers in IC).fO. The increase in pas
sengers carried was more than so per cent for the year. Passenger 
revenue miles totalled 59.787 ,(i.f(j as compared to 34.7 4<),24/J in r <)39· 
The line carried 2,293.121 pounds of air mail and 515.2 I I pounds 
of air express in 1940. 

Pennsylvania-Central Airlines 

Pennsylvania-Central Airlines reported a rr-1 per cent increase in 
net income for the first eleven months of 1940 :er the corresponding 
period for 1939, a 72 per cent gain in revenue passenger traffic in 1940 
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ove t- 1939, the replacement of older equipment with the most modern 
type of lux uriou a ircraft , and the inauguration of a new soo-mile 
a ir route throuo-h the uth. A total of 210 436 revenue passengers 
fl ew with P '- Ca1 ita! F ie t in 1940- In the same pe riod 37,579,164 
revenue passenge r miles \ -ere fl own by PC as against the 21,192,745 
revenue passenger miles flown in 1939, a gain of 77 per cent_ The 

TWA BOEING STRATOLINER 
Interior of one of the 33-passenger, high altitude transports in transcontinental 

service. 
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company had 725 persons on its payroll. :\ir hu;o;tess service was in
troduced. Over (Jo young ladies graduat<:d irum l't ·.\'s :\ir lloste;o;s 
School at Detroit, and ;)I> hc>stesst~s were "n the li1 early in '9-P. On 
.:\ ovemiJer I, I9..J.O. I 'ennsyh·ania-Central starte(: new :;no-mile air 
route through the south frcnn :\oi"iiJlk. \·a .. 1•> 1-.::IHJX\"illl'. Tenn., 
opening up a vital new artery in the natiiJn's air line nl't\\"c>rk. Sen·ing 
H.ocky 1\J ount, I\aleigh, ( ;reensiJoi·Il- I I igh I 'oint. II ickl!ry and :\shl'
ville-JlendersonYilk, all of .:\orth Carolina, as intermediate points, 
the new route was at once a tremendous inq>nJ\"ement in transporta
tion facilities and an important agency iur handling air mail and air 
express for the area. Another new route was the Grand 1\apids-Tra
verse City link, providing a through air service from Chicago to upper 
Michigan. 

Transcontinental & Western Air 

Transconti11<.:ntal and \Vestt-rn :\ir in 1940 recurded the mo:-,t 
remarkable gro\vth in its history. Passengers, air mail and air express 
reached all-time highs. One of the important contributing iacturs 
was the inauguration of service hy four-engine Boeing Stratoliner 
schedules. Five of the 33-passenger ships were purchased. They 
opened a new era in domestic air line transportation hy inno\'ating a 
system of flying "above the weather". The transports were equipped 
with "pressurized'' cabins so that passengers could enjoy low level 
comforts of breathing while flying three aiJ(l four miles above the 
earth. The Boeing Stratoliners were the only ships of this size and 
type operated by any domestic line, and they were designed to pro
vide the fastest transcontinental schedules, as well as the swiftest 
Chicago-New York service. 

To handle the many additional schedules instituted in I<)..J.O, T\VA 
increased personnel from r ,500 to 2,8oo. Passengers carried advanced 
59 per cent over I <)39· Express and mail showed a 67 per cent and ._J.() 

per cent increase, respectively. Emphasis on personalized passenger 
service was intensif1ed. TvVA installed its own kitchens at I'\ew York. 
Chicago ,and Pittsburgh. and these food units, together with caterers at 
other online points, served approximately .:J.OO,OOO hot meals. 

An improved reservation and communication system was set up. 
A center for one of the largest air line teletype systems in the world 
was established in Dayton, 0., to speed the transmission of nearly 
.),ooo,ooo words a month. As many as 8oo messages an hour we1·c 
handled. 

New schedules were aclcled to take care of passenger demands. 
and Marquette Airlines, which operated from St. Louis to Detroit. 
via Cincinnati and Dayton, was purchased and absorbed into the 



AIR LINES OF THE N ITED ST_ T E S 147 

T \•V y tem with the approval of the Civil Aeronautics .Board. It 
marked the first entrance of the air line into Detroit and C incinnati. 

To a ist in rea earch act ivit ies a twin-etwine Lockheed 12 was 
1 urcha eel. It UJ planted the well-kno\ ·n N orthrop Gamma which 
ha I b n u eel fo r the pa t se ·eral ) ea rs fo r hi ah altitude experiments 
I ad ing to the de' elopment f the tratoliner . New eng ineering cle
v lopm nt \Yere in ta il ed on the L ckheecl fo r thorough test under 
e' ery pos ible fli ght condition before being appr vee! or disapproved 
f r in ta ll at ion on the pas enge r planes . TV/ \ had 4- planes in oper
at ion at the beg inning of 194 T , incluclina 22 Douglas DC-3's and 
D. r s . T 3 DC-2's and five four-engine Boeing . \clcli tional equip
ment wa . on orde r for 1941 , with del i' ery . ubject to the pri orities 
requirements of the defense program . 

United Air Lines 

nitecl \ir L ines in 1940 fl ew 222,331,II 8 re\ enue passenger 
mil e , a ga in of approx imately 50 per cent over 1939 ; fl ew 23,174,931 
revenue airplane miles, an increase of almost 32 per cent ; flew s .834,-
39S ,067 a ir mail pound miles, a gain of eight per cent ; and 2,190,378,
oSs express pound miles, or more than 22 per cent over 1939. By the 
peak of the season, United was flying 2,270,000 miles a month , ex
clusive of extra sections and charters. Of the total , 1,734,000 miles 
were scheduled on United's coast-to-coast "Nlain L ine" ainvay and 
535-700 miles on its Pacific Coast route. Included were 13 daily 
round trips between New York and Chicago, of \vhich five were non
stop ; seven daily round trips behveen New York and the Pacific 
Coast , twelve daily round trips between San Francisco and Los 
A ngeles, and four daily round trips the length of the Pacific Coast, in 
addition to numerous other inter-city schedules. New equipment in-

THE CURTISS TRANSPORT 
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DOUGLAS DC-3 
Interior of Chicago & Southern Air Line transport. 

eluded r8 Douglas DC-3 Mainliners, both of the sleeper and clay plane 
types, and four Lockheed Lodestars. Ordered for future delivery were 
10 more DC-3 Mainliners and 20 Douglas DC-4 transports, 40-pas
senger, four-engine Super Mainliners to cruise at 228 miles an hour 
and make possible coast-to-coast travel time of 137'i hours, including 
stops. 

In September, 1940, United observed the 2oth anniversary of 
the New York-San Francisco airway. Contrasted were the three-clay 

" air-rail schedules of 1920 and United's 15Y3-hour coast-to-coast 
flights of 1940; the single-engine open-cockpit go-mile-an-hour planes 
of 20 years ago and the twin-engine 200-mile-an-hour cabin Main
liners of 1940; the lack of flying aids in 1920 and _ _tl_1e numerous de
vices employed for scientific, dependable and safe operation in 1940. 
United carried on three projects for improved radio telephone com
munication between planes and ground stations. One was the de
velopment of a 5,ooo-watt transmitter for ground stations. As a 
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1111 ared with any antenna pre
r o f mpl yee reached 3,065 a 

com1 a red with 2, 19r in 1939· 

W estern Air Lines 

Early in r941 , \· es tern Air E xpre s celebrated its 15th an ni\ er
·ary an l changed it name to 'v\ e tern \ir Lines. In 1940 the line 
extended its serv ice to Lethbridge, Canada, completing its S) stem as 
an international carrier from the Mexican porder to Canada. Revenue 

WACO INTERIOR 

Rear scat detail of the Model E. 



ISO AIRCRAFT YE AR BOOK 

passengers increased 55 ·37 per cent , from 30,075 in r939 to 46,728 in 
1940. Revenue passeng r miles fl own jumped 42.54 per cent from 
II,035,54I to 15,730,164. The Civil A eronau ti Board deni ed a 
merger with United Air I ines on June r9. 1940, . .ich had been pro
posed July 8, 1939. The company immediately went ahead with plans 
for expansion which were held in abeyance during merae r pro
ceedings. A t the same time the merger was denied, the C.A .B. g ra nted 
W estern and U nited the right to interchange equipment at alt Lake 
City, thus giving through slee per se rvice for the fir st time without 
change of planes. O n August 20, interchange was inaugurated, setting 
a precedent for air transportation. 

IGOR SIKORSKY AND HIS HELICOPTER 

The Vought-Sikorsky VS-3oo, with 90 h.p. Franklin engine making its officially 
observed record flight of one hr. five min . un Aprii '-.I·s-, 1941. 



PRIVATE FLYING 

l ncrcasc in Pilots and 1 'lanes- Problems Incident to the Defense 
l'rngram-Xew tTscs for Civil :\ircraft-1\ew H.ecord for 
~a i ety-Development of Cross-country Flying by Private 

Owners-Sales Promotion Efforts by Light Plane 
l\ Ianu f acturers. 

PRIVATE flying enjoyed a new surge of popularity in 19-1-0 and 
even vVorld \Var II, which in early 194I beclouded with uncer
tainty the future of almost all normal human endeavor, had a sil

ver lining for this important branch of aviation. The sih·er lining was 
the assurance that out of the holocaust there was certain to rise a 
full, new generation of airmen, trained as military pilots during the 
emergency, who, with the coming of peace, were foreseen as eager to 
continue flying-for business or pleasure. Some authorities predicted 
that the new flyers would number hundreds of thousands; Govern
ment figures showed there would be more than roo,ooo rated pilots 
in the United States by July I9-P· Aviation experts forecast that, as 
the functions of private flying multiplied, those roo,ooo pilots, and 
the thousands expected to follow them through flight training courses, 
would lift private flying to a new, proud status in the general transpor-

tation scheme. 
Full scope of private flying's potentialities became evident in 1940 

as scores of new functions were successfully performed in light and 
me eli um weight planes. This new ly-discoverecl utility, plus a gener
aily-heightenecl interest in the art of flying on the part of the public, 
was convincingly reflected in Government statistics relating to num
bers of new pilots and aircraft. 

Licensed pilots increased by 3 I ,849 during the year, rising from 
3I,264 on January I, I940, to 63,II3 on January I, I94I, a percentage 
increase of IOI.9. Of the January I, I94I, total, about 75 per cent 
were termed private pilots and about six per cent solo pilots. It was 

ISI 
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GRUMMA WIDGEON 

A four-f1ve passenge r a mphibia n powered by two R ange r 2 00 h.p. engines. 

those h vo classes which were responsible for most o f the private fly
ing done during the year . The number of women who held li censes 
increased from 902 in I939 to 2, 145 in T940. 

The number of certifica ted a ircraft, exclusive of all types of mili
ta ry airplanes, also rose shaq ly. T here were I 7,35 r certificated 
planes on January I, I94I, as compared to 12,829 the previous year, 
an increase of 35.2 per cent. 

California again held the lead in the number of licensed pilots, 
with 8,285 , followed by N ew York, with 4 ,863, and Texas, with 3,918. 
California also had the la rgest number of ce rtificated aircraft, I ,753· 
Pennsylvania was second, with I .438, and New York was third, ·with 
I,323. 

There were about 6o licensed models- with about 20 others in an 
experimental stage-from which customers could choose in I940 in 
buying a plane made in the U nited S tates for private flying operations. 
This was about 10 more models than were available for purchase 
during I939 · 

Official records showed that 4.455 "Class I" planes weighing less 
than I,300 pounds were manufactured in I940 as against 3,029 in 
I939; that 2,0I9 planes in the I ,300-4,000 pound weight class were 
built in I940, compared with 529 in I939· These were the two classes 
of planes in which most of the year's private flying operations were 
conducted. The growing popularity of the I ,300-4,000 pound plane, 
as evidenced by the almost 300 per cent increase in I940 manufacture 
of that weight class over I939, was partially explained by the fact 
that the public grew increasingly cognizant of the many functions such 
craft would perform cheaper, faster and more safely than they had 
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e ,·e r been performed be fore. mono- these nevv duties taken on by 
th pr ivate fl ye r and hi plane- omet imes commerciall) , sometimes 
impl · throuo-h a piri t of cooperation-were ambulance work, fight

ing f re t fi re , p lice ,,. rk transpo rt of e...~ecutives on national de
fen e mi si n . and other similar functions. 

In addit i n t makino· po ible u h en ·ice the private plane lent 
it elf t c re of ne\\ p r onal ervice . alesmen, such as the milk
ino· machine vend r wh A w hi product direct to cow pastures for 
d 111 0 11 trat i n . ad 1 ted the ai rplan in e' er-growing enthusiasm to 
increa e their effi ciency. ~~lining pro pector , ranchers and oil drill
ing contracto rs were able to make their rounds more of ten in the air. 
T he pr ivate plane found numerou other u es, not the least pleasant 

f which was fishing from seaplane . 
I ncreasi ngly im por tant in the a \ iation cheme was the Civilian 

P il ot Training Program which created thousands of new private 
fl ·ers, \\ ho formed a re en oir of potent ial military pilots read) for 
any call to the colors. 

Outstanding refinement in the planes built for the private A) er 
were made during the) ear. One of these, de\ elopment of a radio for 
installation in all planes of a certain model put out b) a prominent 
light plane concern , was significant in that it marked a step toward 
inclusion as standa rd equi pment in private planes of devices hereto
fore obtainable only as "extras ,' ' at added expense to the purchaser. 
A nother advance was the installation of self-starters on light planes; 

1941 STINSON VOYAGER 

A three-place private owner plane with 90 h.p. Franklin engine. 
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THE WACO MODEL E 

A private owner plane available with five different engines. The W;~co i ~ 
manufactured by Waco Aircraft Company, Troy, 0. 

still another was installation of mufflers, which sharply reduced annoy
ing motor noises. Designs were further streamlined; upholstery be
came more attractive; new, glossy outside fini shes were added. _\.JI 
in all, the private plane moved rapidly out of the ungainly, dirt
encrusted "jalopy" class in to the category of bright, modern adjuncts 
to better living. 

A substantial factor in the increased popularity of private flying 
was the growth in number of airports and seaplane bases (see Chap
ter VII, Airports and Airways). Authorities were agreed, however, 
that additional large numbers of new airports were necessary to per
mit the volume of private fl ying envisioned for the future. On this 
subject, vVilliam T. Piper, president of the Piper company, said: 

"I believe that it is just as much the duty of the Government to 

INTERIOR OF TA YLORCRAFT PLANT 
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REARWIN SPORTSTER 

It is powered by a 70 h .p . Ken-Royce or go h.p. \Varner engine. 

furni h adequate landing field for those who wish to fly as it IS to 
furnish roads for those '' ho wish to drive automobiles." 

\ number of non-profit groups worked to advance pri' ate flying 
during the yea r. _L\mong the e was the P ri vate Fliers Association , of 
N e'' York , a nat ional organi zation. Through the efforts of these 
groups, and those of scores of local groups throughout the country, 
man) fl ying clubs were form ed, in which a number of persons banded 
together to pu1-chase one or more airplanes for their O\·\ n use. \ 1\T ell
based plans were formulated , whereby small monthly payments by 
each member made possible ownership, storage and maintenance of 
flying equipmen t and, in man) cases, flight training to participants. 

The defense program posed a number of production problems for 
manufacturers of light planes. The Aeronautical Chamber of Com-

PORTERFIELD TWO-PLACE CABIN 
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THE CESSNA AIRMASTER 

It is powered by either a 145 h.p. or r65 h.p . Warner engine. 

merce of America, trade association for the aircraft manufacturing 
industry, coordinated efforts by the light plane builders to solve these 
problems, and many of the difficulties were ironed out. The central 
point at issue in most of these negotiations was the value of the light 
plane to the national defense program, particularly in connection with 
the Civilian Pilot Training Program. By the end of I940, most 
defense officials were of the view that the light pla ne was playing a 
valuable role in the pre-military stage of Army and Navy pilot 
training. 

An all-time U. S. record for private flying was set in I940. Nearly 
I ,ooo,ooo miles were flown per fatal accident, acco rding to statistics 
prepared by the Civil Aeronautics Administration. The year marked 
the fifth in succession in which a gai n in the sa fety record of private 
flying was recorded. 

Pilots of I6,soo private planes, with and without passengers , fl ew 
22o,ooo,ooo miles during the year, the C.A.A. reported . There were 
only 23I fatal accidents, responsible for the death of a total of 350 
persons. This was I,I68,367 miles per pilot fatality and 1,65I,420 
miles per passenger fatality. 

The 1940 safety record was reflected in a decrease in insurance 
premiums for CPTP students. In 1939 the rate was $20 for $3,000 in 
the event of death or $r,ooo in event of injury. The 1940 rate was only 
$9. In addition hospitalization and medical benefits were doubled as 
of January I, 194I , with no increase in the insurance premium. 

One of the outstanding chapters in the year's history of private 
flying was written by I ,400 pilot enthusiasts who flew their planes, all 
powered by 8o horsepower or less, from hundreds of points through-
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ou t the entire untry to F lorida, I et\\ een December 2'", 1940 a nd 
Januai") _ -. 19-J-I. M t of the eros coun try fl ye r a rranged their 
itine rar ie. to be in F lor ida in time fo r the bier M iam i A ir Maneuve r 
Janua ry IO , 1 r , an i I- . T he Gulf O il orporation, ''hich ponsored 
t he ai r t u r a ! ng with pri' ate fly ina o ro-anizations and light p lane 
m :1 nufact urer , e t imat d that the 1,400 p lan s fi e,,· mo re than 3 ,000 -

ooo mi le . Th ~ re ,,. r no ca ualti b en er decla red that these 
sta ti t i ·s clem n trat cl imp res ivel the progr · of pr ivate cross 
coun try fly i1 w . T h · 1940 a ir tour wa conducted some\\ hat differ
ently than it w;:ts in 1939. At that t ime, the plane moved as a g roup 
f rom key po int · of clq a rture. I n 1940 however with military fl. ·ing 
tra in ing OJ erat ions mul t ip ly ing under the defense p rogram, it was 
reali z cl that a mass cavalcade of hundred of a ircraft would be unde
s irable, as it would cause cono-est ion a t tra ining centers where ci ·i·I 
and milita ry air prooTams were in their im1 ortant f ormative stages . 

o the tou r wa a rra nged to cover 30 clays, w ith the fl ye rs leav
ing th eir home fi eld· a ny time that the) wanted to dur ing that period. 
As a result , the re was no congest ion or unu sually heavy concentra
t ion o f a irc raft a long the way. The Gul f Corporation f urnished gaso
line and oil to a ll pr ivate fl yers who made the journey a long specified 
a irways. 

The year witnessed the introduction of many new promotion ac
tiviti es . \mong those employed by some of the light plane manufac-

NEW BEECHCRAFT Fr7D 

It is powered by a 330 h.p. Jacobs engine. 
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THE PIPER CUB CRUISER 
A three-place utility light plane, with Continental or Lycoming engine, produced 

by Piper Aircraft Corporation, Lock Haven, Pa. 

turers were: The Piper company placed large two-color advertise
ments of an institutional nature, seeking to promote private flying on 
behalf of the entire industry, in magazines of wide national circula
tion, such as the Saturday Evening Post and Collier 's. These adver
tisements were followed by more than 75,000 inquiries regarding 
private flying and light planes directed by the public to the P iper 
concern. Piper continued to offer free flying courses to all purchasers 
of their product. Piper's most unique promotion of the year was par
ticipation in the "Wings of Destiny" radio program over a 92-station 
hookup. Each week on this program a Piper Cub Trainer airplane 
was given away in a contest which drew over 40,000 entries weekly. 
This program was to continue through most of 1941. 

In the line of improvements, Piper installed mufflers on all planes, 
reducing the noise to a point where it compared with an automobile 
traveling at 6o m.p.h. Sound proofing was also built into Piper planes. 
A self-starter was added to Piper aircraft as standard equipment, as 
was radio. Experimental projects included the Cub Clipper, a two
place amphibian with 120 h.p. The company expected to have thi s 
new type ready for the market by the middle of 194 I. 

The Fairchild company conducted a campaign to secure distribu-
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tors throughout the country who confined their activities to selling, 
rather than merely including sales activities along with charter opera
tion and flight training. Fairchild continued its policy of introducing 
impro\ ements as the) became available, rather than awaiting early 
model changes. The compan) 's familiar "24" Model found favor 
in the H ollywood movie colony, where it was purchased by such 
cinema luminaries as 01arles ( Buddy ) Rogers, Robert Taylor, Brian 
A herne and Barton MacLane. 

1 he Luscombe company offe red free fly ing instruction to all pur
chasers. Luscombe also added several new traveling representatives 
to assi st dealers and distributors. Two women were added as Lus
combe dealers. 

The Aeronca company instituted a district manager-distributor
dealer setup whereby the district manager had under his direct con
trol the distributors, who in turn had under their control the dealers. 
Advertising of the nev.rspaper, direct mail , magazine and radio types 
was employed. Free flight instruction was offered to all purchasers 
of A eronca planes. Stressed safety features gave additional comfort 
and improved appearance. 

Porterfield ·installed a questionnaire system, through which private 
owners were asked periodically for suggestions that might help the 
company to improve its products. 

The Engineering and Research Corporation introduced a light 
plane for private flying which it named "Ercoupe" following motor 
car practice. 

Gillies Aviation Corporation played a novel part in popularizing 
private flying in 1940. This company, basically an aircraft sales 
organization, differed from the normal conception of such an organiza
tion because of the variety and scope of its activities. In addition to 
selling many types of American-built airplanes, the company mam-

WARNER-POWERED FAIRCIDLD :z4 
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tained an all-inclusive aviation service. In many instances it handled 
the entire aviation interests of a client, including the hiring of per
sonnel. The company was active in a consultant capacity. 

In the field of record breaking achievements, the private flyer held 
his share of the spotlight. Three new records-two national and one 
world-were established by private flyers in light planes. 

On January 30, Edward J. \iValz, at Brooklyn, . Y., set a new 
national speed record for light planes over a roo-kilometer course 
when he flew his Luscombe, powered by a 65 h.p. Continental engine, 
at an average rate of speed of u8.746 m.p.h. On September 12, at 
Burbank, Calif., Grace Huntington of Modesto, Calif., established a 
new light plane national altitude record when she took her Taylor
craft, powered also by a 65 h.p. Continental, to a height of 24,31 r feet. 

LUSCOMBE PRIVATE OWNER PLANES 

Outside the factory in West Trenton, N. J. 



CHAPTER IX 

MISCELLANEOUS ACTIVITIES 

Aeronautical Chamber of Commerce of .-\merica-Air Transport 
Association of America-Aircraft Owners and Pilots Associa
tion-Institute of the .-\eronautical Sciences-1Ianu facturers 

Aircraft Association-~ a tiona! .-\eronautic .-\ssociation-
1\ a tiona! Intercollegiate Flying Club-The Soaring So-

ciety of America-Society of .-\utomotiYe Engineers. 

A CTIVITIES of the more important national aviation associa
tions were aimed at two objectives as the national defense pro
gram claimed increasing attention in 1940. The first 

objective was to contribute to the defense program in every way 
possible; and the second was to consene the great gains made in pri
vate and commercial flying against the clay when a world once again 
at peace should find itself more than ever before in need of the flying 
machine for peaceful uses. 

Aeronautical Chamber of Commerce of America 

As the 21 -year old trade association for the aircraft manu factur
ing industry in the United States. the Aeronautical Chamber of Com
merce of America was the industry's spokesman and its intermediary 
in bringing about either a definite solution or, at ieast, clarificatio;1 
of the rapidly increasing number of problems cast up by the national 
defense program. The Chamber membership at the beginning of 1g .. p 
included the airplane and aircraft engine companies as well as the 
major accessories manufacturers. Representing the group opinion 
and conclusions of the industry as developed by committee meetings 
on all important matters, the Chamber followed closely the legislative 
developments in Congress, which remained in almost continuous ses
sion after the devolopments in Europe made apparent the fact that 
the United States was confronted with an emergency which required 
the utmost in preparedness for defense. On request of the various 
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U. S. Arm y photo 
NORTH AMERICAN BASIC COMBAT 

The Air Corps BC-2, with Pratt & Whitney Wasp engine. 

Congressional Committees, the Chamber, either by written brief or 
personal appearance of the management, presented the views o f the 
industry as well as the voluminous factual data in connection with the 
expanding production of aircraft. A thorough analysis of all pending 
aviation measures was made and reported to the membership. A total 
of 28 such bills became law in 1940, including 17 general and I I ap
propriation, and a number of other bills were introduced. The Cham
ber prepared and sent to members a total of 74 legislative bulletins, 
and distributed a complete legislative digest. 

Under the impact of the emergency defense program and conse
quent manifold expansion of productive facilities , the Chamber broad
ened its activities and added to its staff in order to cooperate more 

U. S. Army photo 
VUL TEE BASIC COMBAT 

The Wasp-powered BC-3 built for the Army Air Corps. 
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eff e ti ' ely with the reaular Govemm ent bureaus, which were being 
enlaro-ed, an I al o the new bur aus create I for the period of the emer
gen - . u h a the Offi e f P rod uction Manao-ement. The e--xecutive 
. taff of the hamber maintained con tant c ntact '' ith all bureaus; 
and n a ll matter affectina the manufacturing g roups as a '"'hole. 
Gov nnnent offic ials de io- nat d the hamber a the clearing house 
for in format ion between them el · and members of the industry. 
T h conference board and ach·i_or - committee on '' hich Chamber 

xecutives were invited to se n e increa eel rapidly as the defense pro
g ram aot well under way early in I94 r. 1~ or example, the president of 
th e ham ber represented the aircraf t manufacturers on the Priorities 
Aclvi ory 'ommittee. 

Rul es and regulations promulgated by the Federal bureaus received 
a g reat deal of attenti on from the Chamber staff and committees. Ex
amples were found in the work of the Accounting Committee in its 
cooperation with the Treasur-y Department which many times led to 
clarifi cati on of existing problem and revisions of Treasury Decisions. 
The Chamber 's work \\ ith the Interdepartmental Committee on Fed
era l Apprenticeship won official recognition of the principle of vo
cational training conducted by the respective companies according to 

STREAMLINED NOSE OF BELL AIRACOBRA 

An unusual view of the highly streamlined nose of the Airacobra pursuit plane 
showing its three blade Curtiss electric propeller. 
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REPUBLIC EP-1 PURSUIT 

It is powered by a Pratt & Whitney Twin Wasp engine. 

conditions prevailing in the different localities in which the plants 
were situated. 

Another notable example was the work of the Export Committee 
which through its departmental executive in the Chamber succeeded 
on countless occasions in clarifying regulations and solving other 
problems brought about by wartime conditions and current neutrality 
legislation. The rapidly expanding regim e of Government instituted 
export control measures required prompt official interpretation , and 
the Chamber in 1940 issued upward of 100 bulletins dealing with ex
port problems. 

Still another notable example of the manner in which the industry 
assisted the Government in the unprecedented national defense pro-

LOCKHEED P-38 INTERCEPTOR-PURSUIT 

Powered with two Allison rz-cylinder engines and Curtiss electric full feathering 
propellers, this fast single-seat combat plane was in quantity production at the 

plant of the Lockheed Aircraft Corporation, Burbank, Calif. 
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g ram wa its work, through the Chamber, in explaining to the public 
throucrh a ll new media the \arious intricate and complex steps by 
which the nited tates wa proclucino- air force equipment. So im
por tant had thi work become late in 1940 that the Chamber's public 
relation lepartment " a e..-xpa nded it public relations committee 
re rcra ni zed and a pecial a ·iat ion news committee created for the 
rapid di s emination of all permis ibl facts about the record pro
du tion of aircraft . . t the same time the c mmittee and the public 
relati ons personnel of the Chamber staff maintained the closest 
li a i on with the various def ense bureau of the Government, the press, 
rad io, moti on picture new organizati ns and other channels of public 
in fo rmation . . \n important function of the Chamber for 20 years had 
been the compiling of production statistics; and early in 1941 that 
activity was reorgani zed and e..-xpanded to render even greater service 
both to the Government bureaus and the industry. The Chamber also 
continued to publish the A ircraft Year Book, the A\~ronautical Export 
Directory and the aircraft and pilot license lists. 

otable among the Chamber's acti' iti es \\as the work of the tech
nical department, which maintained clo e cooperation with the various 
Government bureaus as liai son for the engineering departments of 
member companies. In 1941 the technical department was serving in 
a liaison capacity for the National A ircraft Standards Committee 
which was allocated airframe and power plant installation activities 
by the Office of Production lVIanagement. It collaborated with the 
A rmy-Navy Aeronautical Board in revising specifications. It also 
su rveyed and correlated the research and development needs of mem-

PITCAIRN-LARSEN AUTOGIRO PA-36 
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VOUGHT-SIKORSKY F4U-r IN FLIGHT 

This inverted gull wing shipboa rd fi ghter is powered by a n r ,Sso b.p . Pra tt & 
Whitney Double Wasp engine and a Hamilton Standa rd H yclroma tic propeller. 

ber companies for discussion with personnel of the National A dviso ry 
Committee for Aeronautics and the T echnical D evelopment Division 
of the Civil Aeronautics Administration. 

An outstanding example of the value of group effort throug h a 
trade association was the Chamber 's successful presentation, early in 
1941, of the appeal of the light plane manufacturers that they be 
allowed to secure a reasonable amount of essential raw materials to 
enable them to continue in production. The Chamber also was active 
in securing interpretations of the regulations of the Priorities Division 
of the Office of Production Management and advising members as to 
how they should proceed in covering their requirements. 

Air Transport Association of America 

The air transport industry, through the A ir Transport A ssociation 
of A merica, which it formed in January, 1936, as a clearing house 
for safety, legislative and business matters of interest to all air lines, 
made marked progress in 1940. Safety continued to be one of the 
major functions of the Association as evidenced by the foll owing com
pilation of the meetings held on thi s subj ect: Chief Pilot's Committee 
had four meetings in 1940. (Six memoranda on 20 major subjects 
were exchanged in 1940.) ; the Meteorologists had three meetings in 
1940. (Twelve memoranda covering separ<~:tely over 30 subjects were 
exchanged during 1940.) ; O perations Committee had six meetings in 
1940. (Fifty-five memoranda were exchanged covering over 200 sub
jects having a direct application to safety.) ; Engineering and Main
tenance Committee met twice in 1940 with two additional special 
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meetino-s. 15 memoranda w re exchano-ed in 1940, the majority of 
which w nt t the rmy, Navy N a ti ona! Advisory Committee for 
A r nauti and manufacturer . ) 

"\ li cellaneou f th A ociati n durino- the )ear in-
clu I cl work n the [oil win o- ul ject : \ir Niail Rates , Intrastate 

pe ra tions, . ir Expre \ir Mail F ield Po t Offices \irports, 
J\ irpor t Lea es, mnibu Tran portation Bi ll. Regulation of For
ward r , Exces Profits Ta--x Legislation, Consolidated Tariff ( pub
li heel by the . ociat ion , Per onnel o- re ments, Personnel Prob-
1 m reated by ational Defen e l\IIea ures, Joint National 
\dve rti ing ampaio-n in cooperation with manufacturers, A ir N avi

gati onal Facilities, P urchas ing and o-eneral public relations subjects. 
n \irline F inance and ccounting Conference was formed 

during the year as a division of the Association with E. I. Whyatt, 
secreta ry and treasurer of Northwest Airlines, its first president and 
E . Lee Talman , vice pre ident and treasurer of Transcontinental 
and \iVestern A ir , and \mos ulbert of Chicago and Southern A ir 
Lines, as vice presidents. Thi Conference had active committees 
working during the ) ear on the cooperati' e purchase of insurance, re
vising the standard chart of accounts and making an audit of charges 
for handling e.'<press. 

The A ir Traffic Conference Division of the Association elected 
Laigh Parker, vice president of Delta Air Corporation as its presi
dent. Accomplishments during the year included the following: A ir 
Travel on Credit. Plane-Auto service, and work with steamships, rail
roads and bus lines on promoti on of inter-carrier relationships. 

The " It Pays to Fly" adverti sing campaign of the air lines and 

THE REARWIN CLOUDSTER 

A two-place plane with go h.p. Ken-Royce engine. 
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CONSOLIDATED PBY-sA AMPHIBION 

Consolidated Aircraft Corporation Model 28 flyin g boat with wing tip floats was 
the basic design to which the 3-wbeel landing gear was added to make this long 

range amphibian. 

manufacturers received the 1940 award of the magazine "Advertising 
and Selling" for the best campaign conducted by a trade association. 

Herschel Snodgrass, a graduate student of the University of New 
Mexico, was awarded the Association's research fellowship in 1940 
for his work in investigating the charge centers of cumulo-nimbus 
clouds. 

Aircraft Owners and Pilots Association 

Devoting itself exclusively to the interests of all civilian flier s 
other than air line pilots, the Aircraft Owners and Pilots Association 

U . S. Navy photo 
VOUGHT-SIKORSKY SB2U-3 

A. Navy scout bomber on Edo floats. 
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ea rl y in 19-J.l !ai med 7 ,000 membe rs. Because a ll none- entia! fl y ing 
ac tivity " ·a bound t be g reat!) re t ri cted throuO'hout the emergency, 
the \ ociat ion end av red t determine the place it members woul d 
occupy in the defen c picture duri ng the peri od of the emergency. I t 

ro·a ni zcd a y tem f t ra inin O' f r civilian fli ers desiO'ned not only to 
improYc their knowledae f av iati n, but a! o of the milita ry sciences . 
A body ca lled the " \ir uard' wa f rmed and sponsored by t he 
:\ sociat ion . hor tl) afte r the a nnouncement of the project m ore 
than '"00 of the \ ociat ion· m mber had commenc d work on \ir 
·ua rd c ur \ir Guard continued to fl ourish, and it became ap-

pa ren t that the demand for the e cour es would be g reat. 1VIeanwhil e, 
the "ni ted ' tates continued to become more and more involved in the 
in ternat ional situat ion and .O .P. . dete rmin ed that its duty was not 
to di ss ipate any energ), but to suggest and sponsor the fo rmati on by 
the Government of a civil 2. ir reserve. T his was the chi e f project of 
t he Associati on throughout the winter of 1939-4 0. Plans were de
veloped whereby the civil a ir reserve coul d be formed of all a\ a ilable 
non-scheduled fli ers, their equi pment, their bases and their staffs . 
Civil air reser ve, in A.O.P .A.'s opinion, would " represent the bes t 
means to convert the ci' ilian asset, represented by non-scheduled 
aviation , in thi s country into a g roup admirably adapted to make a 
g reat contributi on to th e national defense." \.O .P .A. also continued 
its civic and service work. T here were some 18 0 units servicing that 
many localiti es, and they were at the forefront of the continual battle 
for more and better airports in thei r own communities . Over 300,000 

miles were fl own by 6,200 pilots par taking in various air activities. 
D iscriminatory taxes aga inst non-scheduled fli ers were prevented in 
several citi es during 19~0. T he Association performed pioneer service 
in conducting survey fli ghts , and routing its members on long trips 
with a v iew to efficiency and comfort. It was successful in reducing 

CULVER CADETS 

Produced at the Culver plant in Wichita, Kans. 
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TAYLORCRAFT'S 1EW PLAN T AT ALLIANCE , 0 . 

the cost to members of certain equi pment which it des ired to ha' c 
used more generally, such as rad io and fire prevention appa ratus. 

Institute of the Aeronautical Sciences 

T he Institute of the Aeronautical Sciences in 1940 announced a 
gift of $5o,ooo by Paul K ollsman and F . W . Magin of the Squa re D 
Company, providing for the establi shment of a lending library and 
two publications, the "Aeronautical Reader 's Guide" and the "Aero
nautical Review." The Archives of the Institute maintained a service 
to provide bibliographical data on aeronautical subjects. 

In addition to 630 student members the former fi gure of 2,000 
Institute members in other grades for the previous year had been in
creased to 3,045 by the end of 1940, making a total of 3,675· 

In aeronautical schools, where there is an Institute member on the 
faculty who will sponsor a Student Branch conforming to the require
ments, such branches are formed by Student M embers of the Insti -

STEARMAN PT-18 TRAINER 

It is powered by a J acobs engine. 

U. S. Army photo 
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tu te . ver roo meetings '' ere held during the ) ear by the Institute 's 
34 tudent Branches and the six local Sections of members and 
affi li ate in ' a riou aviation centers. 

T he Institute pa rticipated in the technical sessions of the Ele• enth 
\.nnual onv ntion of the reater New York Safet) Council and the 

summer meeting E the merican A sociation for the Advancement 
of cience in eattl e. In connection \\ ith the latter meeting, the 

eattl e Branch h ld a banquet at which the Musick 'lemorial Trophy 
wa presented to Rob rt J. M inshall. The Second Annual Summer 

f eeting of the In titute was held in Pasadena, Calif., in June, 1940. 
'I' he \A right Brothers Lecture was presented in ew York on Decem
ber 17, 1940, by Dr. Svet-re J etterssen on the subj ect 'Recent Fog 
Investigations." 

At the Honors ight D inner in New York on January 28, 1941, 
Griffith Brewer , P resident of the Royal Aeronautical Society of Great 
Britain, was the principal speaker. The Daniel Guggenheim Medal 
was presented to Glenn L. Martin , President of the Glenn L. l\llartin 
Company , "for contributions to aeronautical development and the pro
duction of many types of aircraft of high performance." The Syl
vanus Albert R eed Award was presented to Dr. Hugh L. Dryden of 
the National Bureau of Standards " for his contributions to the me
chanics of boundary layer flow and to the interpretation of wind tunnel 
experiments. " Howard Hughes received the Octave Chanute Award 

U. S. Army photo 
THE BRITISH NAMED IT " HAVOC" 

This is the U. S. Army Air Corps A- zo-A Douglas twin-engine bomber. These 
ships have gone to Britain in rapidly increasing numbers as the DB-7A. They won 
their new name when they consistently wrought great havoc among the German 

raiders. 
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BREWSTER FIGHTER FOR BRITAIN 

The "Buffalo" with which several R. A. F. squadrons are eq uipped. 

presented annually for a notable contribution made by a pilot "for 
his skillful use of high speed, long range aircraft and advanced 
methods of aerial navigation". The Lawrence Sperry Award, con
ferred in recognition of work done by young men, was pre
sented to Dr. W. Bailey Oswald of the Douglas Aircraft Company 
"for analytical studies in aerodynamics which have greatly facilitated 
the accurate design and economical operation of airplanes." 

Two new awards were established by the Institute in 1940, and 
presented for the first time at the dinner. The J ohn Jeffries A ward , 
named after an American physician who made the first aerial voyage 
across the English Channel in 1785 with the balloonist Blanchard and 
was one of the first Americans to take an interest in aeronautics, was 
given for outstanding contributions to the advancement of aeronautics 
through medical research. Louis H. Bauer, M.D., Consultant in 
Aviation Medicine to the Civil Aeronautics Administration and the 
found er of the Aero Medical Association and editor of its journal, 
received the Jeffries Award "for his pioneering work and continuing 
activity in advancing the interests of aviation medicine through 2I 

years of teaching, research, organization, editing and contributions 
to the literature." The Robert M. Losey Award was established in 
recognition of contributions to the science of meteorology as applied 
to aeronautics in memory of Captain Robert M. Losey, a member of 
the Institute and a meteorological officer of the Air Corps, who was 
kill ed in Norway on April 21, 1940, while serving as an official obse rv-
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r r f r the . Governm ent. It was awarded to Henry G. H ough
ton. Jr., \. si tant P rof e. or of Meteorology at ·Massachusetts 
In titutc E Technology" for fundamental research in ph · ical meteor
ologv on the proce ses of condensation in the atmosphere." 

Harll e ranch , Chairman of the Civil Aeronautics -Board, Major 
Ge nera l Georo-e H. B rett,_ ctin o- hie£ f the . S. A rmy A ir Corps, 
Lieut. ene ral Delo . E mmon mmanding General of the GHQ 
A ir } rce, and · ri ffith Brewer, P re ident of the Royal Aeronautical 
S ciety, w re ma le H nora ry fembe rs of the In titute. Honorary 
1-ellowship wa confer red upon Dr. Georo-e \"1\. Lewis, Director of 
Re earch of the Nati onal \.dvi so ry Committee for Aeronautics. The 
foll owing were elected Fellow of the In stitute in 1940 : \llan Chilton, 

"harles H. Coh in , mith J. De France, Melvin N . Gough , S. D . 
Heron, Major Paul H. Kemmer, Paul K ollsman , George A. Page, 
Jr., F . 'v\ . Reichelderfer and Igor_ lexi ikorsky. 

Manufacturers Aircraft Association 

The primary function o f the 1anu£acturers \ircraft Association, 
since the date of its formation in J ul) , 191 7, was to administer the 
various cross-license agreements and license contracts under which 
the aircraft manufacturing i nclustry had operated since that elate. 
The Association received the reports of the patents and granted all 
the patent licenses, including licenses to the U . S. Government, pro
vided for by the terms of such agr eements. It also served as a col
lecting and disbursing · agency for the payments required to be made 
111 accordance with the provisions of such agreements and license 

THE BABCOCK LC-r3-A 
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CURTISS INTERCEPTOR-FIGHTER 

Model 21-B, claiming a climbing speed of more th an a mile a minute, carri es four 
machine guns and is powered by a Wright Cyclone engine. 

contracts. In addition , it developed a speciali zed procedure which 
enabled it to conduct all the arbitration proceedings which were re
quired in connection with claims for compensation on patents reported 
by members , and in the settlement of the relatively few disputes in 
regard to such matters which occurred within the a ircraft in 
dustry. Since the payments on account of the orig inal patents expired, 
the only royalty payments required were those resulting from the 
appraisal of new patents issued to member companies. 

During 1940 a total of 87 airplane patents were acq uired 
by members of the Association. Practically all the a ircraft manufac 
tured in this country were licensed under the T,IIO patents owned or 
controlled by members, thereby continuing to carry out the orig inal 
policy of making licenses on the same terms available to all manu
facturers desiring to enter the field. As in previous years, the primary 
objective of the cross-license plan , namely, the prevention of vvasteful 
patent litigation within the industry, was attained . No suits fo r patent 
infringement were filed under any o f the patents coming within the 
operation of the Cross-License Agreement. The contract relation
ship between the Associati on and the Government, which enabled 
the War and Navy D epartments to obtain licenses on the same terms 
as members of the Association, al so was continued throughout the 
year. 

As a necessity incident to the administrat ion of the Cross-License 
Agreement and also in order to supplement the other services ren
dered to members the Association acquired throughout the last 2 0 

' 
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years a private library devoted to engineering research and technical 
developments in the field of aeronautics. Nearly 300 books and 
periodicals were acquired during 1940, either by purchase or by gifts 
from various companies and individuals. In addition, a complete file 
of the aircra ft patents issued in the nited States, as well as in Great 
] rita in , France and Ge rman) vvas maintained b) the Association, 
including an extensive cia sification and inde-xing system, useful not 
onl y for research in the patented art, but peculiarly adapted to the 
needs of the members in connection with engineering problems. 

er vices rendered the indu try by the Patent Research Division 
compri eel one of the most important functions of the Association. 
The publication of a comprehensive Digest of all current American 
and British aircraft patents , including abstracts of the specifications 
and official drawings, kept members informed regarding patented 
developments in the United States and foreign countries. The Patent 
R esearch Division also advi sed members of the Association in so far 
as practicable regarding the trend of technical development in this and 
other countries, with a view to minimizing infringement claims, and 
as a basis for the possible acqui sition of patents, licenses and design 
rights. The facilities of the Division were made available for prep
aration and filing of patent applications on inventions which otherwise 
might be abandoned by member companies, but which eventually 
might have considerable value from a defense standpoint. A s a result 
wasteful patent litigation largely was avoided and advancement of 
the art encouraged by making the important technical progress avail
able to all aircraft manufacturers in the United States. 

The offices of the Associati on provided a facility for maintaining 

AIR CORPS BEECHCRAFT TRANSPORT 

Used by the U. S. Army Air Corps for personnel transport, this Beech craft C-45 
is powered by two Pratt & Whitney 450 h.p. Wasp Jr. engines. The commercial 
version, 18S, won the 1940 Macfadden race with an average speed of 234.097 m.p.h. 

over a 1,084 mile course. 
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relations with non-member patent owners. Submissions of outstand
ing developments by all inventors in the field of ayiation were given 
careful consideration and kept on file to be readily aYailable in case of 
inquiry. Some inventors filed complete data such as blueprints, photo
graphs and experimental and test records in regard to their patented 
inventions, so as to be assured that the .\ssociation members would 
have some indication of the real nature of constructive imprm·emcnts 
offered for purchase or license. At the same time. no submission of a 
confidential nature was solicited or received from others than mem
bers of the Association. 

A further important service rendered in connection with non-mem
ber patent owners has been the substitution of friendly arbitration 
proceedings for costly court litigation. Accordingly, as in the case of 
the elimination of patent litigation between members as a result of the 
operation of the Cross-License Agreement, the Association succeeded 
in establishing a somewhat similar service with non-member patent 
owners who wished to make worthwhile inventions a\·ailahle to the 
aircraft industry. 

It is interesting to note that as a direct effect of operations under 
the Cross-License Agreement, there was no price fixing within the 
aircraft industry, no regulation or control of markets, nor any other 
restriction in regard to the sale of products. Patents of lesser con
sequence which might have been grouped for the purpose of control
ling certain aspects of the manufacturing processes were licensed free 
of charge, while inventions of a more basic character which otherwise 
might have been held by individual companies to dominate the in
dustry or withheld for the purpose of preventing competition, were 
made available at rates of royalty which permitted unlimited use by 
every member of the Association of all inventions coming within the 
operation of the Agreement. At no time since the Association plan 
was adopted more than 24 years ago was the practicability and impor
tance of the Cross-License Agreement more generally recognized than 
during the national defense program. 

National Aeronautic Association 

The National Aeronautic Association was the American represent
ative of the Federation Aeronautique I nternationale, and the govern
ing body for all sporting aviation in the United States. The new 
N. A. A. made rapid strides in 1940 following its reorganization. In 
the development of its America First in the Air Program, N. A. A. 
Chapters were revitalized and outstanding aviation leaders brought 
to the directorate. National Aeronautic Association activities were 
coordinated by its National Headquarters located in Washington, 
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D. C., and carried out by local Chapters and National and State Coun
cils. Through the formation of State Councils prominent State-wide 
set-ups were established under the N.A.A. banner to promote, pub
licize and service all phases of aviation activity. .rviembership was 
available to all Americans desiring to take part in the program. Pub
lications of the ?\ational Aeronautic Association were its monthly 
magazine. "Xational Aeronautics" and its weekly "\Vashington 
X ewsletter. '' 

National Intercollegiate Flying Club 

The National Intercollegiate Flying Club, a division of the Na
tional Aeronautic Association, was organized in 193-1- to promote and 
advance collegiate flying. An annual Intercollegiate Flying Confer
ence was held each spring. and later in the year the National Inter
collegiate Air Meet attracted contestants from every part of the 
United States. The location and events of the annual air meet were 
decided by delegates to the annual conference. Regional and sectional 
air meets also were sponsored by the club. Through these contests, 
and the exchange of club ideas and by other group activities, the 
N .I.F.C. acted to publicize and promote college flying. There were 
more than 6o college flying clubs affiliated with the N .I.F.C. in 19-f.O, 
totaling more than 1,300 persons. The Loening Intercollegiate Trophy 
was presented to the Purdue University Flying Club in 1940. Award 
of the trophy was based on general club activity during the curricular 
year and on points won during the annual intercollegiate air meet. The 
Sixth Annual Air Meet was held at Lock Haven, Pa., July 20-22. 

1940. Thirteen colleges participated. · 

Society of Automotive Engineers 

A large number of the 7,000 members of the Society of Automo
tive Engineers were associated directly or indirectly with the aircraft 
industry. Fifty-five aircraft papers, covering a wide variety of per
tinent aviation subjects, were delivered before S.A.E. National and 
Section meetings during 1940. ·with national defense on the upswing, 
many sessions of S.A.E. military meetings were devoted specifically 
to aircraft problems. The "S.A.E. Journal," official organ of the 
Society, steadily increased its schedule of aircraft articles for publica
tion. The S.A.E. had 33 years of standardization experience in all 
automotive fields. When the need for and possibilities of important 
aeronautical standardization appeared, the S.A.E. extended its work 
in this quarter and engaged in national defense standardization work 
under assignment from the Office of Production Management. 
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The Soaring Society of America 

Founded in 1932 by a group interested in the promotion of motor
less flight, The Soaring Society of A merica carried on and extended 
the work begun by the National Glider Association and others a fev,r 
years previously. By laying stress on the practical advantages as 
well as the sporting angle of gliding and soaring, the organ izat ion 
greatly widened the scope of this new art, and enlisted the aid of 
scientific men as well as enthusiastic boys. The Soaring Society spon
sored the National Soaring Contest, and many regional contests and 
expeditions. 

BOEING FLYING FORTRESS FOR BRITAIN 

One of the B-17C long-range bombers on a check-out flight. 



CHAPTER X 

AIRPORTS AND AIRWAYS 

Increase in :\umber of Landing Places-Congressional Appropria
tions for New Airport Program-The Federal Policy-1\eed 

for :More Airports for Defense and Postwar Civil Flying-
The Federal .\irways System-1'\ew York the Busiest 

Air Tenninal-C.A.A. Expansion Program-
New Radio Facilities. 

O N January 1, 19-I-I, there were 2,656 airports. landing fields 
and seaplane bases in the United. States and Alaska, an in
crease of 205 over the figure regtsterecl on January r, I940. 

The total included 788 municipal and 496 commercial airports, 289 
Civil Aeronautics Administration intermediate fields, 507 auxiliary 
fields. 2 I Naval Air Stations, 69 ..-\rmy fields, and r6I miscellaneous 
Government, private and State airports and landing areas. Of these. 
776 were either fully or partially lighted for night flying. Seaplane 
mooring floats, constructed under a joint program of the Civil Aero
nautics Administration and the National Youth Administration, ac
counted for a large percentage of the increase in landing facilities. 
On January I. 1940, there were 171 bases and anchorages available 
for use, including those of the Army, Navy, Coast Guard and Marine 
Corps. A year later there were 325, of which I 5 were equipped for 
operations after clark. Six States and the Territory of Alaska each 
had more than roo fields and airports, as follows: California I 74; 
Texas q6; Pennsylvania I07; Florida 122; Michigan I r6; Ohio 105 
and Alaska I29. 

By far the most important development in the airport picture was 
a Congressional appropriation of $4o,ooo,ooo for construction and 
improvement of airports. Originally $8o,ooo.ooo was requested, which 
would have started the first phase of the long-range airport plan on 
which the C.A.A. had been working for some time. As finally ap
proved. the bill limited construction to 250 sites of national d~fense 
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VULTEE ATTACK BOMBER 

It is powered by a Wright Cyclone engine. 

importance. The long-range plan showed in detail the vvork req uired 
to g ive the U nited States a network of approximately 4,ooo a irport s 
keyed to future needs, and included developments in Alaska , Hawaii 
and the South Pacific Islands. It originally was suggested to cover 
six years, at a total cost of $56o,ooo,ooo. The new law set up an air
port advisory board, composed of the Secretaries of 'vVar, Navy and 
Commerce, to act on airport projects. It constituted the first clea r 
Federal statement of policy toward airport construction. 

On December 12, 1940, approval of construction or improvement 
projects on 200 airports was announced under the new program. 

REPUBLIC GUARDSMAN 2-PA 

With Pratt & Whitney Twin Wasp engine, it carries a 750 lb. bomb under the 
fuselage and six roo lb . wing bombs. 
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Improvements were limited to actual landing facilities , and none of 
th e funds were used fo r building , hanga rs or other facilities not 
actua l! ) a par t of t he landing fi eld. The program was supplemented 
and nlarged b · coo rdinating it with the work an l f unds of other 
Federa l agencies . i eanwhile, the u ual p r gram of airport con
structi on, which had been ma le po ible b · allotments from the 
\1 · ork P rojects \.dmini stration and ther Federal agencies, as well 
as ontribut ion f rom local sponsor s, continued during 1940 . . :\s 
directed b) th e "ivil \ eronautic Act, each such airport project, be
fore app rova l by the relief authorities, was fir st certified by the 
A dmini strator, following stud), recommendations and approval from 
a n aeronauti ca l standpoint by the A irport Section as reasonably nec
essa ry in a ir commerce or fo r the national defense. In 1940 the 
A dministrator issued about 275 such certificates. Those proj ects 
involved an expenditure of over $4o,ooo,ooo in Federal funds, and 
sponsors' contributions of about $I4,00o,ooo, making a total outlay 
of nearly $ss,ooo,ooo. 

The need for a vastly enla rged national system of airports was 
ably described on February 20, 1941 , by Assistant Secretary of Com
merce R obert H. Hinckley, who said: 

" There was some criticism, last summer ( 1940), o£ what were 
called our grandiose ideas . But with the tens of thousands of aircraft 
which have been ordered since, I am wondering if our estimates of 
six or seven months ago are not already obsolete. For despite our 
impending expansion, Central Ap1erica has better airport coverage 
today, per square mile, than the United States. 

"It is high time we took another hard look at the situation. Vl/e 
need a tremendous number of airports now, for national defense. 
A fter the emergency, we will need far more of them for a vastly 
expanded civil aviation. If they 're planned and built right , airports 

U. S. Navy photo 
GRUMMAN F4F-3 

A single-place fighter powered by a Pratt & Whitney Twin Wasp engine. 
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THE BELLANCA YO-so LIAISON PLANE 

last a long time; but so do the payments on bond issues. The invest
ment cost of these airports must be properly distributed, and they 
must be planned for long-range civil use as well as emergency 
military use, if they are to end up as sound investments. 

"Civilizations rise and fall in direct ratio to the efficiency of their 
transportation. So do cities. We are approaching the limits of ground 
speeds, yet we have pressing need to overcome our great distances. 
We have a transportation medium which can exceed ground speeds. 
But convenience and safety are important factors also-especially 
important in new forms of transportation. All of us can remember 
how the development of the automobile was held back: first, by the 
fact that it was considered dangerous, and second, by the lack of 
highways. Well, landing-fields are relatively more important to 
aviation than were terminals to the railways or harbors to ships. You 
can stop a train on a rural siding or anchor a ship offshore, even 
though neither action is very convenient for the passengers on board. 
But as yet you cannot do anything comparable with an air liner. You 
have to bring it in, somewhere. We have imperative need for some 
pretty heroic planning. A great air expansion is certain after this 
emergency." 

Other airport developments in 1940 included: A series of con
ferences was held at the Experimental Station at Indianapolis in a 
program to improve airport lighting facilities by establishing lighting 
standards for airports. 

In twenty-nine of the forty-eight States members of the C.A.A. 
staff worked with representatives of State planning agencies preparing 
State plans for airport development in accordance with a national 
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plan. . program was formulated by the C.A. in cooperation 
with the \rmY \ir orps for collecting data concernino- all maj or 
a iq a r t and urrounding area throughout the countr) . 

The ·. . \. devel peel a de ign for 'eadrome contact lights to 
prov i le a li o-ht weio-ht reliable buo · and light for marking sea plane 
land ing a rea for u e at ni crht. The N av · found this design so satis
factory that it adopted it for its own use. 

The $1 2,5oo,ooo \ t\iashin o-ton National irport at Gravely Point. 
just acros the Potomac from the nation 's capital , was opened to the 
ai1· line in Decemb r, I9.fO. fo r alL~ilian operations. The completed 
port was schedul ed for dedication late in April , 1941. \ • hile not the 
large t in the world , it was designed to provide, with future develop
ment, for all predictable air line traffic. Built largely on filled land 
reclaimed from the river, its safety and other aeronautical design fea
tures were well in excess of usual requirements. P lanes could glide in 
or take off at an angle as flat as 40-to-1 in eight directions to and from 
its four runways, at least two of which were long and broad enough to 
be equipped with instrument-landing systems. and all of which were 
long enough to take care of anticipated developments in the size 
or speed of transport planes .. t a later elate. if needed. the runwa) s 
could be paralleled at reasonable additional cost. In connection with 
the runways. it should be noted that the plan of the Corps of Engi
neers for the construction of the runways proved highly successful. 
Ry trenching out silt from the site of the runways and then pumping 
selected sand and gravel in upon solid sand and gravel foundation 
and allowing it to r est for a period of months, when it came time to 
bring the runways to final level and stabili ze the surfaces . no appreci
able settlement developed. The airport had a landing area of 565 acres. 
criss-crossed with runways, the longest of which vva s fi .:;oo feet. Six 

THE AERONCA SUPER CHIEF 
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THE LUSCOMBE 8A ON SKIIS 

It was powered by a Continental engine. 

large hangars and a model passenger terminal with wattmg rooms, 
restaurant, post office, administration offices and traffic control tower 
were among the facilities. 

New York City's new municipal airport, La Guardia Field, opened 
in October, 1939, was the country's busiest air terminal in 1940. 
The 558-acre airport was the scene of 86,563 landings and take-offs 
during the year. Less than one per cent of these landings and take
offs were· military; 95 per cent were made by the scheduled air lines, 
and the rest by non-scheduled flyers. 

At another of the most important air terminals in the nation
Oakland, Calif. Municipal Airport-airplane traffic tripled in 1940. 
Using November, 1940, as a sample month, statistics showed that 
a plane landed or took off every 5 r seconds, compared to an interval 
of I 52 seconds in the same month of 1939· To meet growing traffic, 
the runway system at Oakland was extended. Three hundred acres 
of land were purchased which, when improved, would give the 
r,2oo-acre air terminal an operations area second to none in the 
country. 

During 1940 the C.A.A.'s program for expansiOn and extension 
of the Federal Airways System continued on a large scale. By the 
end of the year, an estimated 30,488 miles of adequately lighted 
airways, fully equipped with radio communications and weather
reporting facilities , were in operation throughout the United States 
and its possessions. That compared with 28,745 miles of such airways 
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in ope rat ion on July I 1940. By July I, 1941 the ystem \\ as ex
pected to aggregate 32,01_ mil s, an increa e of 3,267 miles during 
the 12-month per iod from J ul I , 1940. In addition to the new 
mileao- compl · ted between July and January, at the end o£ the yea r 
there wa another 496 miles already under con truction, and 1,038 
mile had be n sun C) eel. l~ aci li ties installed on the a irways early 
in I9 . .p, incl ud d - ,- 6I beacon Ijght ; 8,. full-po,, er combineLl broad
ca t and rane-e radio aiel ; I 36 medium-power rad io range stations· 
and 35 low-power range station . 

In ta llation of relatively tat ic-free ultra-high-f requency radio 
eq uipment cont inued. s of Januar) I , 194I, there were twa such 
rad io tation in operation, I I4 fan marker , and one instrument
approach system. P lans also cont mplated ten range stations, 157 fan 
markers and nine instrument-approach systems by July I, rg.p. 

n important undertaking in the airways development program 
wa installation of radio fac iliti es to serve fo reign and territorial 
routes of Ameri can air carriers. Already in operat ion is a high
frequency radi o station ser ving the transatlantic route, while addi
tional stations were being installed in San F rancisco and Hawaii to 
augment present fac ilities on the tran pacific route. Opening of the 
Seattle to Juneau. Alaska, service brought installation of similar 
equipment along this airway . Cooperat ing w ith the Army, the C.A.A . 
moved forward during I940 in the installation of equipment in 
Alaska which , in addition to serving commercial air carriers, was 
increasingly im portant to national defense . Installations included 

PIPER CUB COUPE J -4 
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point-to-point stations and additional simultaneous range and broad
cast stations. 

For the transmission of weather information , there \\ ere in 
operation on January I, 1941, about 28,050 miles of teletype weather
reporting circuits. O n July I, 1940, the total was 27,068 miles. By 
July I, 1941, it was to reach 55,456 miles. The teletype traffic-control 
mileage was I2,26o miles, on January I, I94I, against II ,714 mil es 
on July I, I940, with an estimated I8,255 miles to be in operat ion by 
July I , 1941. 

Other Federal A irways System developments during I9.fO in
cluded: ·Maintenance elect ricians were assigned to key stati ons to 
devote their entire time to insuring the uninterrupted operat ion of 
radio equipment . A new airway traffic control center was establi shed 
at Atlanta, Ga., bringing the total to 12. Add itional centers at Cin
cinnati, 0., and Seattl e, \iVash. , wer: almost ready for commission ing. 
Service ~1andled by the 12 centers mcreased about 125 per cent over 
the previous year. 

Municipally operated radio-equipped airport traffic-control sta
tions were added at Cincinnati , 0., Hyannis, Mass., Kansas City, 
Mo., Troy, N.Y., Dayton, 0., _New Orleans, La., Falmouth, JVIass. , 
P I:iladelphia, Pa. (Ambler F1eld), P hiladelphia, Pa. (Municipal 
Au-port), Rosharon , Tex. , Walla \ iValla, \iVash., Santa Monica Calif., 
Minneapolis, Minn., Buffalo, N .Y. , and at La Guardia Field, New 
York City. 

A controlled ligl:t appr?ach an~ landing system was developed 
and tested at the Ind1anapobs Expenmental Statio 

11 . 
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CHAPTER XI 

THE AIRCRAFT MANUFACTURING INDUSTRY 

The Industry's Full-out Effort for ~ational Defense-\Vork of the 
Individual 1'-'Ianufacturers-Expansion of Plant Facilities and 

Personnel-New Planes, Engines and Accessories. 

MASTERY in the air. with all its military and economic 
implications, is coming into being in direct proportion to 
the accelerated technical progress reflected by the refine

ments in aerodynamic and structural design in American-made air
planes. Competition. whether between rival powers or manufacturers. 
will always serve to stimulate technical progress. The manufacturers 
turn to research laboratories in their efforts to speed their product 
to new degrees of higher performance. Technical progress which 
may materially affect present and future aircraft designs is being ex
emplified in the development work on a variety of major subjects. 
For example. the laminar flow wing is being developed, more atten
tion is given to surface f1nish, and spot welding and flush riveting are 
being utilized on an increasingly large scale. High-lift wing devices 
are being perfected to compensate for the effects of high wing loading 
on landing and take-off characteri~ctics. \Ving loadings of more than 
30 pounds per square foot are now commonplace, and the future 
doubtless will see this figure materially increased. 

Cooling drag has been reduced as the fundamental principles of 
fluid mechanics have been applied to aircooled engine installations. 
Considerable thought has been devoted to the possibility of utilizing 
engine exhaust to obtain thrust through the use of properly designed 
jets. Engine power continues to increase as refinements are made in 
combustion chamber design, cooling, carburetion and aircraft fuels
and these improvements have been made at no sacrifice in reliability 
or economy in operation. In line with efforts to maintain engine power 
in rarefied air at high altitudes. two types of superchargers are em
ployed currently. One type is geared directly to and is an integral 
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THE GLENN MARTIN BOMBERS- THEN AND ~ 10W 

This is the famous Gl enn L. Martin bomber of 1918, which was one o f th e world's 
best for many years after World Wa r I. (See opposite page. ) 

part of the engine, which tends to simplify installation problems; the 
other is an exhaust-driven or "turbo" type, actuated by the pressure 
drop between the engine exhaust system and the atmosphere. As the 
atmospheric pressure deet~eases with altitude, the pressure drop will 
increase, causing the supercharger to rotate faster and thus com
pensate tor increased altitude. Development of new alloys, cooled 
turbine wheels and improved installation technique hold promi se of 
overcoming some of the mechanical difficulti es which heretofore have 
beset the turbo-supercharger. 

The manufacturers also have developed propellers capable of ab
sorbing inet·eased engine horsepower. To eliminate torque, counter-ro
tating propellers have been perfected which retain their full-feather
ing characteristics. Four-blade propellers have been developed to 
reduce the diameter in order to maintain sufficient ground clearance 
in the case of planes with nose-wheel landing gear. Other significant 
improvements include the development of new blade alloys, new meth
ods of propeller de-icing and new ways of studying and eliminatino· 
propeller unbalance and vibration. 

0 

Much technical progress has been recorded in the selection of de
sign details suitable for production. This problem heretofore has 
had small attention from most design engineers because of the lack 
of production schedules. During the last I 5 months, however, pro-



U. S. Army photo 
THE GLENN MARTIN BOMBER-NO\V 

Thi i. th e Glenn L. ia rli n B-26, " fa ster than most pursuits in Europe ," which 
is being produced in qu antity for th e . S. Army Air Corps and the British R. A. F. 

during \Vo rld War IT. 

ducti on cha racte ri stic of design have been rated as almost as impor
tant as the ae rodynamic features . New types of production tooling 
have come into being throughout the industry, and moving conveyor 
system · and endl ess belt as embly lines are now commonplace features 
in a ma jority of the plants. 

Foll owing a re detail ed accounts of the achievements of the manu
facturers . 

Manufacturers of Aircraft 

Aeronca A ircraft Company, IVIiddletown, 0 ., was the new 
name of the old establi shed A eronautical Corporation of America, 
manufacturers of Aeronca planes . The company remained under 
the same management. It moved from Cincinnati to lVIiddletown 
in June, 1940, a year which surpassed all others in point of pro
duction and sale . Aeronca reported more than I .r oo orders for 
its light plane models during the year. Two new models were intro
duced. One was the Aeronca Tandem Trainer, which was designed 
primarily for use in the Civilian Pilot Training Program. Approxi
mately 700 machines were sold for that purpose. In September, 1940, 

the Aeronca Super Chief was introduced to the private fl ying market. 
The new plant on the ·M unicipal Airport at 1\II iddletown , 0 ., increased 
production floor space by nearly 100 per cent and enabled the company 
to step up its production propo rtionately. P lans for 1941 contem
plated a 35 percent increase in manufacturing space and similar in
crease in production . 

Babcock Aircraft Corporation, D eLand, Fla., produced the 
Babcock LC-13-A, a 2-place monoplane powered by either a Franklin 
or a Glenn L. Martin engine. 
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THE AERONCA MODEL T 

This two-place trainer is offered with a choice of Continental, Franklin or 
Lycoming engines, with a range from so h.p. to 65 h.p. 

Beech Aircraft Corporation, \N"ichita, Kans., undertook a major 
program of expansion during 1940, while continuing the manufacture 
of its single-engine biplane and twin-engine monoplane .Beechcrafts in 
record-breaking quantities. At a cost exceeding $r,8oo,ooo, pro
duction area was increased by May, 1941, from r25,ooo sq. ft. to 55o,
ooo sq. ft. and personnel from 780 to 5,500 employees. The output 
scheduled represented about a I ,ooo per cent increase over the past 
rate. At the end of 1940, construction work was nearly completed ; 
300,000 sq. ft. of floor space were in use, and 2,500 persons were em
ployed. The expansion was made necessary by orders from the U. S. 
Army Air Corps and Navy Bureau of Aeronautics totalling more 
than $24,ooo,ooo for trainers and personnel transports . 

. Manufacture of the Beechcraft EqB, F17D, and D17 series of 
b1planes was continued during 1940. Distinguished by their negative 
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THE AERONCA SUPER CHIEF 

A two-place plane for the private owner powered with either a Continental or 
Lycoming 65 h.p. engine. 

wing stagger, retractable landing gear and tail wheeL low wing load
ing, and high speed, all those models were closed 5-place biplanes 
with a 32-ft. wing span. height 8 ft., and OYerall length approximatelv 
z6 ft. The EqB Beechcraft, powered with a 285 h.p. Jacobs engin~, 
had a gross weight of 3,390 lbs. and a stated cruising speed of 177 
m.p.h. The stated cruising speed of the F17D Beechcraft. which used 
a 330 h.p. Jacobs engine, was 182 m.p.h. and its gross weight was 
3,590 lbs. Three models, all with a gross weigh~ of 4.250 lbs., com
prised the Dr7 series. The Dr7R Beechcraft, eqmpped with a 450 h.p. 
vVright \Vhirlwind engine, and the Dr7S Beechcraft. which used a 
-1-50 h.p. Pratt & Whitney \Vasp Junior engine, had stated cruising 
speeds of 202 m.p.h. The Dr7A Beechcraft, designed for maximum 
range or load-carrying capacity, used a 350 h.p. vVright vVhirlwind 
engine to attain a stated cruising speed of 170 m.p.h. 

Commercial and military versions of the all-metal twin-engine 
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THE BABCOCK LC-r3-A 

A two-place plane powered with a choice of 120 h.p. or 130 h.p. engine. 

series r8 Beechcraft monoplane were produced in substantial quanti
ties. All models of this series had a span of 47 ft. 8 in., a height 0 f 
9 ft. 5 in., and an overall length of 34 ft. 3 in. The model 18A Beech
craft was approved for an increase in gross weight from 7,200 to 
7,500 lbs., with an increase in empty weight from 4,656 lbs. to 4,670 
lbs. It used two 350 h.p. Wright Whirlwind engines to attain a stated 
cruising speed of 200 m.p.h. The r 8R and r8S models, powered with 
two 450 h.p. Wright Whirlwind and two Pratt & Whitney Wasp 
Junior 450 h.p. engines respectively, had a gross weight of 7,500 Ibs. 
and a stated cruising speed of 220 m.p.h. Military versions of these 
models were designed for service overloads up to a gross weight of 
8,489 lbs., and were produced in various types, equipped for personnel 
transport, high-altitude photography, special observation, advanced 
training and tactical use. Several commercial model r8A Beechcra fts 
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BEECHCRAFT D-r7 
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A five-place private plane with a choice of either a Pratt & Whitney or Wright 
engine both rated at 450 h.p. The E-r7 version has a strut-braced tail group and 
is available with either a Jacobs 225 h.p. or a 285 h.p . engine, while the F-I7 is 

offered with a 330 h.p. Jacobs. 

were delivered to Canadian Airways for use on their Maritimes and 
Edmonton divisions. Commercial r8S models vvere sold to several in
dividual companies and private owners. Midway in 1940, emphasis 
shifted from production of commercial Beechcrafts to military types 
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BEECHCRAFT 18 

A twin-engine transport for from six to 10 persons, with a choice in power pi t 
among Jacobs, Pratt & Whitney or Wright engines. an s 

required by the Government under the defense program. Commercial 
sales were continued, however, subject to Government priorities. 

A new speed record for regular NC-licensed commercial aircraft 
was established on January 6, I940, in the Macfadden cross-country 
race by the Beech Aircraft Corporation's r8S twin-engine monoplane. 
Piloted by Walter H. Beech and H. C. Rankin, the Beechcraft covered 
I ,084 miles non-stop from St. Louis to Miami at an officially timed 
average speed of 234.097 m.p.h. Its two Wasp Junior engines were 
operated at approximately 62,0 per cent of their rated 450 h.p. A 
total of I 0 qts. of oil and 208 gals. of fuel was consumed in the fast 
run, unofficially establishing an economy record, speed and distance 
considered, for aircraft of this type. Other Beechcrafts, of single and 
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twin-engine type. took 3rd, -t.th, sth, 6th, 7th, and gth prizes in the 
1940 ~[aciadden race. On January 9, 1940. the ISS Beechcraft 
which won the Macfadden race was the sole entrant in the Congress 
Cup Hace. It covered the 233 miles from Miami to Havana in 59 min. 
and 25 seconds, setting a new speed record between those points . 

. \ new altitude record for the .\ntarctic regions also was established 
on l\Iarch g, 1940, by a Dr7A Reechcraft biplane attached to the 
Snow Cruiser unit of the U. S. Antarctic Expedition, according to a 
report from the Expedition's west base at the Ross Ice Barrier. Pi
loted by Technical Sergeant T. A. Petras, U. S. l\Iarine Corps, the 
Beechcraft took off for a cosmic ray observation flight, carrying an 
observer and the necessary scientific instruments for registering the 
radiation of the cosmic rays. The dispatch from the Expedition 
stated: "At an altitude of 21,050 feet above Little America, the Beech
craft was still climbing but, as the temperature was then 45 degrees 
helow zero. Petras decided to descend. As far as we are able to de
termine from past records. the altitude reached surpasses any past 
performance in the Antarctic by several thousands of feet." 

Bell Aircraft Corporation of Buffalo. N. Y .. having delivered the 
last of an order of YF).'l-rA Airacuda twin-engine multi-seater 
fighter planes to the U. S. Army Air Corps, rearranged and re
equipped its plant for the exclusive volume production of the Aira
cobra, single-engine, single-seat interceptor fighter for the Army Air 
Corps and the British Royal Air Force. The entire plant was staffed. 
manned and geared for this type airplane and at the beginning of 1941. 
Bell had completed 33 P-39s. as they were known in the Army. Eight 
were ahead of schedule. \Vith orders on its books for approximately 
T .6oo Airacobra fighters. totaling more than $6o.ooo.ooo, this s% 
year-old company expand<:>d the floor space already occupied in the 
massive Elmwood Avenue building in Buffalo from 250.000 sq. ft. to 
450.000 sq. ft., and then was obliged to take steps for an aclclitional 
plant nearby. Inasmuch as the Elmwood A venue plant was not in 
clo!"c proximity to the Buffalo ?vi unicipal Airport, or any other suitable 
flying field on the Niagara Frontier, to accelerate Army Air Corps 
fl~·-away deliveries an assembly plant was established on the edge of 
the Niagara Falls Airport. Ground was broken in October and the 
plant was scheduled for occupancy in April, 1941. It was a rectangu
lar building 6oo by 400 ft. Provision was made for the assembling in 
that plant of Army Air Corps P-39s. All fabrication took place at 
the Elmwood Avenue Plant, and there the British ships were boxed 
for export. Parts were trucked to Niagara Falls for assembly and fly
away deliveries to the U. S. Army. 

To undertake the program of constructing I,6oo pursuit planes, 
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BELL AIRACOBRA 

This single-seat interceptor fighter is powered with an Allison r,rso h.p. engine. 

the personnel of the company was expanded from approximately 
1,200 employees in January, 1940, to more than s,ooo by the end of 
the year. An additional 3,000 was necessary for the Niagara Falls 
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NEW BELL AIRCRAFT PLA. T AT NV\G ARA FALLS 

While producing increasi ng numbers of planes, the nation 's aircraft manufacturers 
ex panded th eir facilities for defense production. This will produce more Bell pur

suit planes for American and British air forces. 

plant, and the total personnel by the end of 1941 was to number nearly 
10,000. 

The N iaga ra Fall s plant was constructed by the Austin Company 
of Cleveland, 0., at a cost of $I ,2oo,ooo under facilities contract 

To. I between the \ li,Tar Department and Bell A ircraft Corporation. 
P rivate capital was used, and under the terms of the contract the 
building would become Government property at the end of 5 years, 
with an opti on to Bell A ircraft to acquire it as a permanent home. 
T he area occupied in the Elmwood Avenue plant was under lease. 

'While the task of transferring Bell Aircraft Corporation from an 
experimental and devolopment company to a production concern vvas 
accomplished in a few months, the design and engineering departments 
were already at work on new and advanced types of fighter planes 
for the A rmy and Navy. Bell Aircraft 's armament division was in 
production on an aircraft machine gun recoil dampening device known 
as the Bell A ircraft machine gun adapter. 

The company also established a complete physical, chemical and 
X-ray testing laboratory to conduct minute examinations into the 
various types of materials used in the production of the Airacobra. 
The facilities of the laboratory were made available to other firms not 
so equipped. 

Bellanca Aircraft Corporation , New Castle, Del., produced for 
the U . S. Army Air Corps, the YO-so, an experimental, short range 
liaison plane with flaps and slots for take-off and landings in small 
spaces. The 1941 new features of the Bellanca standard Cruisair 
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BELLANCA CRUISAIR 

Available with either a Ken-Royce 90 h.p. or a Franklin 120 h.p. engine this phne 
for the private flyer carries three. ' ' 

commercial plane included slotted wing flaps, shock mounted instru
ment panel, hydraulically mounted tail wheel, plastic construction of 
wing ribs and application of plastic finish to wing panels. Bellanca 
also developed the T14-14 trainer with a 130 h.p. 6-cyl. Franklin 
engine, its wing panels identical to those of the Cruisair. The com
pany was engaged in subcontract work on defense orders. 

Boeing Aircraft Company, Seattle, Wash., produced its four
engine Flying Fortresses for the U. S. Army Air Corps at a rapidly 
increasing rate. New factory additions and "additions-to-the-addi
tions" were being erected almost continuously at the Seattle plant, in 
preparation for still larger production. In step with the defense pro
gram, the company's floor area was nearly doubled during 1940, from 
765,ooo sq. ft. to 1,430,000 sq. ft.; and early in 1941, a second and still 
larger expansion program was under way to increase the floor space 
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THE BOEING 314 

Pan American Clipper ship for ocean passenger service, powered by four 1 soc h P 
Wright Cyclone engines. ' · · 

to a new total of 2,400,000 sq. ft. The scene of all this expansion was 
Boeing Plant No. 2, center of Flying Fortress production. That fac
tory unit was begun in 1936 when a long-range plant development 
program was laid out, based on the large four-engine planes which 
Boeing was then introducing. The initial units of the plant that were 
erected in 1936 and 1937 totalled 166,ooo sq. ft. of floor space, and 
featured large unobstructed working areas. The 666,ooo sq. ft. addi
tion started in June, 1940, dwarfed this original structure; but the 
huge addition was hardly completed when defense requirements made 
further expansion necessary, and the company immediately began 
work on the second expansion, comprising nearly 1,ooo,ooo sq. ft. 
additional area. The first expansion was accomplished in 90 days. 
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THE BOEING FLYING FORTRESS 

This model B-299T has four r,2oo h.p. Wright Cyclone engines and carries a crew 
of seven to nine . 

The second and larger building program was completed in 140 days, 
by March of 1941. 

The enlarged plant No.2 embraced nearly I,Soo,ooo sq. ft. of floor 
space under a single roof, with an outstanding production layout that 
was planned from the outset to handle large airplanes on a quantity 
basis. The production arrangement, simply described, consisted of a 
main manufacturing area with work progressing in one direction 
from primary stages in the rear part of the building to final assembly 
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at the forwa rd end facing the airport, and with warehouse areas run
ning virtually the entire length of the manufacturing area, on either 
side of it , to feed materials and purchased parts into the production 
lines. T he main subassembly and assembly areas, with overhead clear
ance of 32 _y; ft. and 35 _y; ft. , were served by a vast system of inte
g rated overhead cranes. Beneath the factory floor 3,000 lineal feet of 
concrete access tunnel were constructed to provide orderly entrance 
and exit for the large number of workmen. That expansion made 
Boeing P lant No. 2 the main unit and headquarters of the Boeing Air
era ft Company, with P lants No. I and No. 3 as subordinate units, the 
former for experimental work and the latter for the manufacture of 
ce1·tain subassemblies . 

Boeing's program for increased F lying F ortress production also 
included the erection of a new plant in \1'/ ichita, Kans ., to be operated 
I y the Stearman Aircraft Division of Boeing and to be used in manu
facturing subassemblies for the Fortresses. That is described in the 
paragraphs on Stearman activities . 

The backlog of unfilled orders of Boeing A irplane Company, 
and its subsidiaries , including Boeing Aircraft of Canada Limited 
in Vancouver, B. C., and the Stearman Aircraft Division in \t\Tichita , 
grew in 1940 from $23,000,000 to more than $2oo,ooo,ooo. The major 
part of the orders were for Boeing Flying Fortresses. Employment 
in the Seattle plants climbed from 6,ooo at the beginning of 1940 to 
8 ,500 in December. By February, 1941 , it had reached Io,soo and 
by summer of 1941 it was about I8,ooo. The production rate of Flying 
Fortresses had been increased by the spring of 1941 to four times the 
rate of a year previous, and this was achieved without then making 
use of the major nevv plant areas under construction. Four models 
of the Flying Fortress, each an advance over the previous one, were 
produced. They included a fleet of B-17B Flying Fortresses completed 
early in 1940, a fleet of B-17C's completed in November, months ahead 
of original schedule, a fleet of B- I 7 D 's which were being delivered in 
the early part of 1941, and the company's principal production order 
under the defense program consisting of more than soo advanced
type B-17E Flying Fortresses, the first of which were being produced 
in the spring of 1941. 

The Flying Fortress was described as a long-range, high-speed, 
heavy duty 4-engine bombardment type, designed for large bomb
carrying capacity and effective defensive fire power. It carried a 
normal crew of 7 to 9 men. It was equipped with protective armor 
plate, leak-proof fuel tanks and machine guns firing in all directions. 
Data given for the Model B-299T Flying Fortress, an export version, 
included a maximum speed of 325 m.p.h., service ceiling of 36,700 
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THE BOEING STRATOLINER 

A 38-place transport for substratosphere operations. It is powered by four Wright 
Cyclone engines of r ,roo h.p. e_ach. 

ft., and maximum range of 3,500 mi. The engines were four 1,200 
h.p. Wright Cyclones equipped with exhaust-driven turbo-super
chargers for peak performance at high altitudes. Wing span was 
103 ft., 9 in., overall length 67 ft., IO in .. overall height I 5 ft., 4 in., 
and maximum gross weight 47,500 lbs. 
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In the commercial field. Boeing produced the new !\'lode! 307 and 
307-B 4-engine Stratoliners. three of which were delivered to Pan 
. \merican ..-\.irways early in 1940 ior inter-continental service to Rio 
de Janeiro, and five to Transcontinental & \\"estern .-\ir. for transcon
tinental sen·ice. The introduction of the new transports was consid
ered a significant new turning point in commercial aviation. The 
T \ V A planes were the first -t-engine air liners to be operated 
regularly on any domestic line, and marked the beginning of the antic
ipated swing to 4-engine equipment in the nation's o\·erland air 
transportation. The Stratoliners, moreover, were the world's first 
transport airplanes incorporating an altitude-conditioning system for 
comfortable over-weather flight at high altitudes. Their automatic 
cabin-supercharging system maintained comfortable low-altitude 
atmospheric conditions for passengers aml crew during upper level 
flight. at altitudes of J4,ooo to 20,000 ft. They marked a distinct 
step-up in the size of domestic transport airplanes. They carried 
33 passengers and a crew of 5, as compared with the 2I passengers 
and crew of 3 customary in former transports. Their travel accom
modations were increased proportionately in spaciousness and luxuri
ousness. The Stratoliner was an all-metal low-wing monoplane, its 
body designed in the form of an elongated "tear-drop," completely 
streamlined, and perfectly circular in cross-sections from nose to tail. 
The body diameter was I I 0 ft., giving the cabin a width slightly 
greater than that of a modern streamliner railway train. The overall 
length was 74 ft., 4 in., wing span I07 ft .. 3 in .. overall height 20 ft .. 
90 in. \i\Teight empty was JO.ooo lbs., gross weight 45.000 lbs. Night 
accommodations were provided for 25 passengers, with I6 upper and 
lower berths plus 9 individual reclining chairs. Equipped with four 
I, 100 h.p. ·wright GR-I82o-G105A Cyclones, the Stratoliner had a 
high speed of 250 m.p.h., and a cruising speed of 222 m.p.h. Take-off 
distance was 927 ft., rate of climb with 4 engines. 1,200 ft. per min
ute: with 3 engines. 6oo ft. per minute; and with 2 engines, I 13 ft. per 
minute. Service ceiling was 24,000 ft. with 4 engines, 18.350 ft. with 
3, and 7.950 ft. with 2 engines. The maximum range with reduced 
payload ( 17 passengers and baggage) was 2.3-1-0 miles. 

The first of a fleet of 6 new Boeing 314 type Clippers ordered hy 
Pan American Airways was completed early in 1941 and all 6 were 
delivered several months ahead of schedule. These new 42-ton trans
oceanic flying boats were similar to the 6 Boeing Model 314 Clippers 
which Pan American placed in service over the Atlantic and Pacific 
in 1939. The new ships, however, incorporated several new features. 
including a new engine-propeller combination, increased fuel capac
ity and innovations in interior arrangement and decoraton. The power 
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plants of the new ships were 4 \Vright Cyclone q's, with 1,6oo h.p. 
available for take-off instead of the 1,500 h.p. per engine in the original 
314's, and with improved specific fuel consumption. The Hamilton 
Standard propellers were larger in diameter than those of the prev
ious ships, and incorporated an improved blade design. The built-in 
fuel tanks in the hydro-stabilizers were enlarged-without increasing 
the overall size of the hydro-stabilizers-to hold an additional 1,200 
gals. of gasoline, or a total capacity of 5,400 gals. These changes 
meant improved performance, including quicker take-off, greater 
carrying capacity and an increase of maximum cruising range to more 
than 4,000 mi. The range and performance of the original fleet of 
Boeing Clippers in Pan American's service were being similarly in
creased by making the same changes in their fuel tankage and power 
plants. 

Brewster Aeronautical Corporation, Long Island City, N. Y .. 
carried on a large expansion program to provide space for de
fense orders. vVith r8s,ooo sq. ft. of floor space in the Long Island 
City plant, Brewster on May 16, 1940, leased the new hangar at 
Newark Airport, which provided an additional 217,000 sq. ft. There 
the last of a $IO,ooo,ooo contract for wing panels, wing tip floats 
and braces for Consolidated flying boats was completed ; and the 
company transferred from the Long Island City plant its operations 
on final assembly of wings to fuselage, flight testing and packing of 
Brewster models for the U. S. Government and Great Britain. 

Two weeks after the Newark lease was negotiated, Brewster also 
acquired through lease an 8-story building comprising 482,000 sq. ft. 
of floor space, diagonally across from the original plant in Long Island 
City, formerly occupied by the Ford Motor Company. All sub
assembly and final assembly operations on the fuselage and wings as 
entities then were carried out in this plant ; the original factory being 
devoted to forming and production of small parts. On March 28, 19-J.I' 
work was started on a new assembly plant and modern airport on a 
400-acre tract formerly devoted to farming at Johnsville, at Wannin
ster Township, Pa. On completion it was to bring total space of the 
company to I ,334,000 sq. ft. The new factory was built in four units, 
each of which was occupied and placed in operation as completed in 
order to accelerate defense production. 

-Brewster was building fighters for the U. S. Navy late in 1939. 
when Russia invaded Finland. Upon request, the Navy released its 
contract to the Finns with the understanding that it would take de
livery later on similar planes incorporating any refinements developed 
as the result of research and service experience. The Finnish order. 
which totalled about $3,ooo,ooo, was followed closely hy an order 
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BREWSTER MODEL 339 

This single-seat fighter bomber is powered with a Wright Cyclone engine rated 
at 1,2oo h.p. 
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BREWSTER MODEL 340 

A dive bomber powered with a 1,7oo h.p. Wright Cyclone engine. 
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from Belgium for $2,soo,ooo worth of fighters. The first Belgium 
ship was delivered on :\lay ro, 19-J.O, just as the German motorized 
units swept over the border. France assumed the undelivered portion 
of the Belgian contract. 

l.ater the British Government ordered the Brewster 339 fighter 
which it named ''Uuffalo.'' The :\avy also placed orders, followed 
by the Netherlands East Indies Air Force. Deliveries to all three 
customers were completed early in 19-1-1, and production was started 
on a new type of dive-bomber designated by the U.S. Xavy as SB2A-r 
and by the British as "Bermuda''. 

The Brewster 339 fighter. which was the export version of the 
F2A-2 built for the U. S. Navy, was a single-seat. mid-wing mono
plane powered with either an 1.100 h.p. or a 1,200 h.p. \Vright Cyclone 
engine and equipped with a Curtiss Electric full-feathering, three 
bladed propeller. It could be equipped to carry four so-caliber machine 
guns, 2 in the fuselage and 2 in the wings, also two roo-pound bombs. 
mounted under the 'vings, radio, navigating and oxygen equipment. 
Provision was made for armor plating and fuel tank protection. 
The fuselage was of monocoque construction. The cockpit was 
covered by a plexiglas canopy with sliding door for entrance and 
exit and a plexiglas window was placed in the floor for down vision. 
The wing was metal covered and of the box-beam type of construc
tion, while tail surfaces were of the cantilever type, fabric covered. 
Control surfaces were balanced. Landing gear was retractable. Fuel 
tanks were integral with the wing beam and had a capacity of r6o 
gals. The new Brewster dive-bomber, named the "Bermuda" by the 
R.A.F., was a 2-place, long-range type powered with a vVright Cy
clone 14 engine rated at I,6so h.p. equipped with a Curtiss Electric 
three-bladed propeller. \Vith provision for a crew of 2, the new ship 
was equipped with the latest power machine gun turret, armor plate 
and bullet proof gas tanks. 

Central Aircraft Corporation, Keyport, N. ]., which succeeded 
to the ownership of the former plant of the Aeromarine Plane & 
Motor Company, with 200,000 sq. ft. of floor space, concentrated its 
activities on the development of high-speed bombardment aircraft 
as well as upon military cargo aircraft. A substantial engineering 
staff and a smaller shop personnel were employed in that work. The 
company also was undertaking the production of subassemblies for 
other manufacturers. The military development had progressed to the 
point of production of wind tunnel models. 

Cessna Aircraft Company, Wichita, Kans., continued manufacture 
of its C-145 and C-165 Airmaster models, as well as the Cessna T-so 
Twin model. The C-145 Airmaster was a ..J.-place cabin high-wi;1g 
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CESSNA T50 

CESSNA T-so 

A twin-engine personal transport, carrying f1ve, and powered with two Jacobs 
engines of 225 h.p. each. 

monoplane with wing, tail surfaces and landing gear of full cantilever 
construction. Its gross weight was 2,450 lbs. and it was powered with 
the I.:J-5 h.p. \Varner Super ScaralJ engine. The C-145 had a cruising 
speed of r 5 r m.p.h. at optimum altitude and was available with a range 
uf from 525 to 785 mi. The C-165 model of the Airmaster was 
similar to the C-145 except that it was powered with the 165 h.p. 
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\ 1 arner uper carab engine. Gross weight remained the same. 
cruising speed was increased to 157 m.p.h. at optimum altitude, with 
a range of f rom 485 to 725 mi . Take-off and climb were improved 
by the increase in horsepower. The 4-place A irmaster had a span of 
34 f t. 2 in., length 24 ft. 8 in. , and gross weight of 2,450 lbs. The 
Cessna T-so Twin cabin monoplane, tested and licensed by the C.A .A ., 
late in 1939, was manufactured as a twin-engine trainer for both the 
U . S. Army and the Royal Canadian A ir Force. The commercial T-50 
was po\·vered by two Jacobs L4MB engines, rated at 225 h.p. each 
with 245 h.p. available for take-off. The T -50 carried 5 persons and 
baggage, with a range of from 7SO to 1,000 mi. Stated cruising speed 
was I9I m.p .h. at optimum altitude of 7,500 ft. with 75 per cent power 
output. The T -so featured a continuous cantilever wing of spruce 
construction and a fuselage welded from chrome molybdenum steel 
tubing, both fabric covered. Cessna claimed that this construction 
lent itself admirably to easy maintenance and repair as well as 
rapid, economical construction. The T -so had a span of 41 ft. r I in., 
length 32 ft. 9 in., and gross weight of s,roo lbs. The T -so was 
also available as a military airplane, a trainer, ambulance, personnel 
transport or photographic airplane. During the year an extensive 
expansion program was completed, which boosted floor space from 
ss,ooo to 240,000 sq. ft. and expanded personnel almost IS times. A 
half-million dollar machine tool buying program was completed, and 
the machinery installed. Expansion was being continued during 1941 , 
with a backlog of orders on hand insuring maximum production 
during the balance of the year. 

Colgate-Larsen Aircraft Company, Amityville, N. Y., formerly 
Spencer-Larsen, proceeded during 1940 with final development work 
on its CL-rs, a 4-place amphibian for private use. In addition it 
developed a program of specialized sheet metal and machine 
work on a subcontract basis for other aircraft companies to aid in 
the defense program. The CL- I 5 was based on a 2-place ship prev
iously completed for flight tests. It offered for the first time, a 
single-motored amphibian of the flying boat type without super
structure. It was a high wing full cantilever monoplane. The prin
ciple of the spiral bevel gear, widely accepted for propeller reduction 
gears was utilized for a right angle spiral bevel gear drive to provide 
a propeller amidship directly over the engine, which was mounted 
between the wing panels and within the hull to the rear of the cabin. 
Through this location of the propeller and power plant, superstructure 
was eliminated and parasite drag reduced to a minimum. An unusually 
low center of gravity was obtained, and the plane was removed from 
the turbulent area of the propeller to travel outside its own slipstream. 
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COLGATE-LARSEN 

A four-place amphibian powered by a 200 h .p. R anger engine. 

With a Ranger 6-440C-5 zoo h.p. engine, the plane had specifications 
showing a top speed of 140 m.p.h. ; cruising at 125 m.p.h.; landing at 
so m .p .h.; range soo .mi., or 665 mi. with optional gasoline loading; 
rate of climb o f 8oo ft. per min.; gross weight of 2,86o lbs., and 
weight empty 1,730 lbs. Construction was entirely of plastic bonded 
m ahogany plywood with no fabric used on any part of the ship. The 
hull was the N .A.C.A. M odel 35, slightly modified. Landing gear was 
retractable with a 360-degree swivel tail wheel retractable into a well 
in the hull. The plant at Amityville was equipped for both metal pro-
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CONSOLIDATED LONG-RANGE BOMBER 

It carrie~ a crew of six to nine and is powered by four Pratt & \Vhitney 
en:;:incs oi I ,200 h.p. each. 

duction and the plastic bonded mahogany plywood production to he 
used for the company's special amphibian. Additional floor space was 
provided for this equipment and the limited personnel with which 
the company undertook production was increased 700 per cent. 

Consolidated Aircraft Corporation, San Diego, Calif., during 
1940 embarked on a record expansion program. Construction of new 
f~ctory buildings began early in 1940, and the new facilities were 
dedicated in September. These buildings doubled the plant as of the 
Jlrst of the vear. Before the end of 1940, however, work on an 
entire ne\v pl~nt, located about a mile north of the expanded Lindbergh 
Field factorv site was begun. which was to double the mamtfacturinO" - ~ 
facilities. The new plant, devoted to parts assembly. had I .553,000 
sq. ft. of covered manufacturing area and 64.000 sq. ft. of loading 
platforms with car level sidings. The new plant was located on a site 
of 52 acres, and had an adjacent area of 72 acres for parking facili-
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CONSOLIDATED PATROL 

A 20-place flying boat powered with two Pratt & Whitney Twin Wasp engines. 

ties. Employees as of January r, 1940, totalled 3,200; as of January 
I, 1941, 14,000; and a total personnel of 30,000 was in prospect. 
Due to the equable climate at San Diego, flight testing could be con
ducted virtually without interruption, and 30 per cent of the manufac
turing operations could be conducted out of doors. 

Consolidated backlog of approximately $4o,ooo,ooo that started 
the year 1940 had grown to about $325,ooo,ooo at the beginning of 
1941. Consolidated during 1940 absorbed all physical assets, as well 
as the name and good, will of the Hall-Aluminum Aircraft Corpora
tion of Bristol, Pa., through purchase. Key men of the Hall Company 
moved to the West Coast plant. 

Concurrently with the exceptional expansion of plant facilities, 
Consolidated focused attention upon the production of its large land 
bombers and flying boats, tooling up for its huge U. S. Government 
and foreign orders. The first 26 powerful Model 32 four-engine land 
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PART OF THE CONSOLIDATED PLANT 

Air view of the g reat plant of th e Consolidated Aircraft Corporation at San Diego, 
Ca lif. One of th e buildings shown under construction is I ,sao feet long. 

bombers , known in U . S . Army designation as B-24's, were released 
to Great Britain. The only non-military delivery of the year was to 
the U. S. Coast Guard-a tvvin-engine Model 28 fl ying boat. 

R eaping the harvest of its tremendous expansion program, the 
adcli~i on of thousands to its personnel, and the thorough production 
tooling that had been accomplished as groundwork, Consolidated 
was making a notable contribution as its share in the national defense 
program. 

Culver Aircraft Corporation, \Nichita, Kans., purchased a new 
factory, permitting expansion to provide for Government contracts 
as well as commercial production. Culver brought out a new plane, 
the Cadet, a light low-wing monoplane. The company had a contract 
with the U. S. Army Air Corps. 

Cunnincrham-Hall Aircraft Corporation, Rochester, N. Y., 111 

1940 mam~factured aircraft parts and accessories, and produced its 
PT -6F lio·ht freighter. 

Curtis~ Airplane Division, Curtiss-'vVright Corporation, Buffalo. 
N. Y., in 1941 was in its four~h year of in~ensive production and 
expansion. Production of pursuit planes dommated _the manufactur
ino· output with an order from the U. S. Army An· Corps for the 
C~rtiss p_40 type completed during 1940, and hundreds of a similar 
plane, designated the Tomahawk, produced for Great Britain. Peak 
production was reached by the latter part of 1940, when ro planes of 
the varied designs produced left the plant each working day. Sup-
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CURTISS P-40 

This single-place pursuit is powered with an Allison engine. 

plementing manufacturing of the pursuit type was a single-engine 
biplane scout bomber for the U. S. Navy, a single-engine high-wing· 
observation for the U. S. Army ;\ir Corps and the development of div~· 
bomoing, observation and pursuit planes in improved designs both for 
the United States and for export. The beginning of I94I saw the 
Curtiss-vVright Airplane Division's vast expansion program well 
under way. An ad~litional plant on the Buffalo Airport, considerably 
larger than the older factory currently operating was rapidly taking 
shape, as were additional factories in Columbus, 0., and St. Louis, 
Mo. In January, 1940. the production floor area in Buffalo consisted 
of approximately 700,000 sq. ft., an increase over a period of three 
years from the original building area of 420,000 sq. ft. built in 1929, 
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CURTISS TRANSPORT 
A twin-engine scaled transport powered by Wright Cyclone engines. 

the original plant size maintained until the beginning of the current 
expansion program in the fall of 1938. 

With the completion of the 3 new plants, the Curtiss Airplane 
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I >ivision \Vas to have over ..J.,268.ooo sq. ft. of floor area for produc
t i\'e purposes. Curtiss employment at nuffalo set an all time high of 
1 o.ooo on January T, I<)4 T. This figure was to he augtucnted in the 
new plants to a total of 42.500 persons when peak production was 
n·ached. 

Three training schools, sponsored hy the Airplane Di,·isions and 
manned by Curtiss personnel, rapidly were T 1aring employees for 
the plants. Courses in machine work. rivet in.L,. :;]wet metal ancl other 
t 1·adcs vital to the aircraft industry predominated among the courses 
nf instruction. Working in conjunction with the schools were munic
ipally operated yocatinnal training centers. which were also valuable 
sources of personnel. Tt appeared that those sources of supply would 
fumish the majority of the workmen needed in the vast expansion 
1 ,rogram. 

Tlw Curtiss P-40 was a single-seat low-wing monoplane de:-ignecl 
for t lw mnst exacting pursuit missions. Tt was powered hy a T2-cyl
inrlcr :\ llisrm liquid cooled engine and a Cmtiss electric propelkr. The 
fuscla.~l· was of all-metal construction of semi-monocoque design and 
con·n·d with ;\!dad skin. The wings and tail unit were full cantilc\'er 
design and were also of all-metal construction and covered with 
;\ k larl stressed skin flush rivet eel, excepting the control surfaces 
which werl' faln·ic covered. The landing gear was fully retractable, 
anrl the wheels swiveled <)O degrees to lie flat in the wing panel. They 
were of the hydraulic-pneumatic oleo type. The P-40 could be 
equipped with oxygen and radio equipment for high altitude operation 
and communication missions. 

The newly completecl 36-passenger Curtiss (Model 20) trans
port was flown for the first time on March 26, 1940, by the St. 
Loui.;;. l\To .. plant of Curtiss-Wright Corporation's Curtiss Airplane 
Division. flowered with two 1,700 h.p. \Vright Cyclone R26oo en
gines, the airplane attained a maximum speed of 262 m.p.h. during 
the flight tests. During the C.A.A. flight tests, the U. S. Army 
Air Corps expressed an interest in the model, with the result that it 
authorized the purchase of a large number of planes of this type for 
use as cargo transpor.ts. 

The Curtiss Model 21 Interceptor-Fighter, powered by a 
\Vright Cyclone R182o-Gs engine and carrying two 30-caliber and 
two so-c;t!iher synchronized machine guns in the fuselage, was de
veloped further at the St. I -ouis plant during 1940 by the incorpora
tion of a completely flush retracting landing gear, rather than the 
semi-retracting landing gear, and was built for higher strength and 
less drag. 

The Curtiss Model 22 Falcon, an advanced trainer type in-
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CURTISS TRAINER 

Model 22 has a Wright Whirlwind 420 h.p. engine. 

corporating various design _features, including a semi-r_et:acting land
ing gear, further proved 1ts n:ettle as a combat trammg airplane. 
As a result of its demonstratiOn, the U. S. Navy contracted for 
a Jarae number for delivery in 194 1. Vlith the development of the 
defen~e program an~ the need for i_ncreasi_ng the output of military 
aircraft, the St. Loms plant of Curtiss-\IV nght Corporation's Curtiss 
Airplane Division announced plans for erecting a mammoth aircraft 
manufacturing plant of 1 ,200,000 sq. ft. to replace its original plant 
of 149,000 sq. ft ., on St. Louis' Lambert Field. Ground was broken 
for this new plant in November, 1940. 
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DOUGLAS DC-4 

This 42-place transport is powered with either four Pratt & Whitney Twin 
Wasps or four Wright Cyclones. 

The number of employees was increased to a total of r ,950 as 
of December, 1940. With the completion of the new plant expansion, 
that number was to be increased to a total of approximately 12,000 

persons hy Decemh.er, 1941. Advanced types of aircraft were also 
under development at the St. Louis plant. 

Douglas Aircraft Company, Inc., Santa Monica, Calif., in 1940 
swung into tremendously accelerated production for defense. Under 
a $zo,ooo,ooo national defense expansion program, Douglas broke 
ground for a huge new factory at Long Beach, Calif.. announced 
plans for another assembly plant at Tulsa, Okla., and rapidly added 
men, machines and working area to its plants at Santa Monica and 
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El Segundo. To supplement the expansion program, and send air
planes down the line iaste1· than eYer 'before, shop departments and 
production lines w~re raclicalh· rearranged and ·'streamlined." As 
order:; ui unprecedented propo;·tions pm;red in from the C. S .. -\rmy 
and :\a\·y and !.;reat Britain. backlog soared irom $;2,.)00,000 on 
January 1. 19-tO. to nearly $3-to.ooo.ooo at close of the year. In the 
same period employment at the firm's ~anta ::\Ionica and El Segundo 
plants rose i rom 13.000 to more than 20.000. Plans called for increas
ing personnel until completion of the expansion program, when 
employment wa:' to exceed 50,000 with an annual payroll estimated 
at $9o,ooo,ooo. 

Swifter and more formidable military airplanes flowed in ever
increasing numbers from the Douglas factories to meet national 
dciense requirement:'. The l'. S .. -\nny .-\ir Corps was taking deliYery 
under large-scale orders for .-\-20.-\ high-wing attack-bombers. It 
also signed substantial contracts for ..-\-20 and A-2oB attack-bombers 
and C-47 military transports. DeliYeries were completed on an Army 
order for B-23 reconnaissance bombers. 

The U. S. Navy and l\Iarine Corps increased their orders for 
the speedy new S BD dive-bombers, and the Air Corps contracted for 
a large number of the same craft. DeliYeries were underway through
out 1940. 

Under the aid-to-Britain program. shipments of DB-7A attack
bombers were accelerated steadily. \Vith the capitulation of France. 
the balance of that country's order for DB-7s was legally assigned 
to England and turned over to her representatives. Early in I9-tO. 
Hritain made an allotment for a later model, the DB-7B. All-metal. 
twin-engine. high-wing monoplanes for crew of three, both the A-20 
and DB-7 types were designed for use as attack ships or bombers. 

Under a contract with the Norwegian Government. a number of 
new SA-5 attack ships were delivered to Norwegian military units 
training in Canada. Deliveries also were completed during 19-tO 
on an order for SA--t attack craft for Iraq. 

As 1941 opened, the finishing touches were being applied to the 
huge and spectacular B-19 for the Army Air Corps. Largest airplane 
ever built. the super-bomber required more than 2,ooo,ooo man-hours 
of research encrineerin!t and J)roduction work. Its wings spreadinrr • b .. -. Ll ~ 

2r2 ft .. and powered by four 2,ooo h.p. vVright Duplex-Cyclone 
engines, the D-19 had a llOllStop range of more than 7.700 mi. vVith 
bomb capacity of 1S tons, it weighed. completely loaded, over S2 tons. 
lJ pon completion of ground checks and flight tests, the "Guardian 
of the Hemisphere" was to be turned over to the Air Corps to become 
a flying laboratory for assembling and checking structural and tact-



220 .\11\Ch~.\I·"J' '\T:\1\ H<HlK 

ical in formation and snn · as a ~\I ide in the clcsi~n and cc1nstruct ion 
11f the ~reat carg·o and trcJiljl transpnrts 11i tll!llll!T<l\L 

:\1 ilitary vcrsicn1s 11i tlw I H ·-.) transp<1rt \n·rc ckliH·rcd in sub
stantial numbers to tlw :\rtJJ)' ;111d :\a\·y f•1r usc as pnsotJm'l and 
t·qttipnwnt transpc,rt~. l ·tl<kr autll<~rizati"n .,j the i"cdcral priorities 
!J<Jard, suflicient I)(·-.) skylinn~ \\Trc •klin· · to varitlUS air lines 
tn maintain the efticit·ncy .,j the nati•n1's St'L ,,] line of air dl'it·nsl'. 

:\s cunstructi(lll pr"grcsscd un the I l"uglas C<Jllljlally's Ill'\\' 

L~m~ !;each factory, ih main plant at Santa l\fonica was rapidly 
prl'paring fur its own grl'atcr role in the new cldense dratna. Those 
prl'paratimJs comprised a c1 H Jrdinatl'd pr()~ratn of additinnal trained 
lll<'n, tH'W building;:-; and high-speed machines. radically strcanJ!incd 
productiun litH'S, assctn!Jiy jigs 011 tracks. rcl<lCatcd cquipnwnt ami 
rcniUtcd movement of matnials. The result was a new high-speed 
airplane assembly technique designed !11 slash the elapsed time IH'
twcen the fabrication of parts and c•nnplction of the airplane. and 
IJring into si~ht tlw lcn1g-sou~ht mass production ~oal. 

Shop departmetJts and assembly lines were reorganized "n a 
''progressive" basis. to send parts and materials throug:h the iactory 
in unbroken, continuous flow until they rolled out the door in the 
form of finished airplanes. \Vhercver the straig·ht-line technique 
was launched, scheduling and planning wnc funnel to he g-reatly 
simplified, handling of materials w;1s .!.!;rcatly reduced hv climinati()JI 
of l1acktracking and crosshattling·. and prucluction per ~-iven area ()i 
floor space was nearly douhle·d. · 

Parts from fahricat ing· dcpartm~·nts or outside production flnwcd 
into the major dcpartnH·nts and ctnnged as complete sections of wings 
and fuselages. 'fhe fl11w 11f materials was virtuallv continuous, mov
ing fnJI11 jig to jig· at regular intervals. without .g<1ing into storage 
pi lcs in I wt\vcen. In the case of fuse !ages and wing sections f nr 
attack-lJomlwrs, the jig·s themselves \\'('1'<:~ put on tracks and simply 
moved along, conserving production space· and accelerating operations. 

Research and engineering development continued to be the corncr
stllncs of Douglas policy. Since· ICJ.)O Douglas had spent more than 
$ ro,ooo.ooo in developing and perf ccting new cumtnercial and military 
planes. Keeping· pace with devel()pments abroad, the company during 
1 fJ-J.O equipped its latest attack-bombers with self -sealing fuel tanks, 
armor plating and incrca:;ed arnwnwnt. 

r -argest factor in the company's expansion program was its 
huge $ r 2,ooo,ooo "blackout'' plant at T _ong Reach. Construction began 
during 1940, and was schedulecl for completion !J_v mid-summer of 
1 <J-J.I, when attack ships and military transports WC're to be rolling 
swiftly ofT assembly li11es for d(•livery to the 1 T. S. r\rmy and Navy. 
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DOUGLAS DAY-SLEEPER TRANSPORT 

bl 'th rasa 2 1-passenger day plane (DC-3) or a 14-place sleeper (DS-T) 
Avalla 

1
e el e e powered with two Pratt & Whitney Twin Wasps or Wright 

these P anes ar Cyclone engines. 

D 
· 1 for production of the largest number of the finest possible 

estgnec 'bl . 1 1 . · 
1 1· 1 the shortest poss1 e time, t 1e p ant mcorporated defen atrp anes 1 . . . -

sive arrangements, con.structi~n techmques and ~roduc:IOn systems 
never before employed !11 an an·craft factory on this contment. 

Completely invisible at t:ight f~·~m the ai:·, all sh~uctures were 
artificially lighted, fully atr-condttiat:ed, ''nth. duphcated utility 
services and underground storage for vital supplies, and also provis
ion for bomb-proof shelters . for personnel. A~ded safety for plant 
and employees in event of atr attack was provided by decentraliza
tion of the larger units, housing them in I I separate buildino-s spaced 
so as to afford maximum protection from shell fragments.t> Erected 
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on a 200-acre site. the factory pnJ\·ided a tntal of some I .400.000 sq. 
ft. nf production space. nearly equal to the other Douglas plants 
coml>incd. Completely wind' •wkss. lackin;..:· even skylig-hts. the lmild
in.~s were bright as day insidl', hut IIO tell-talc gleam could escape at 
night to aid any possil>lc al'rial "spotters.'' Light traps were prm·ickd 
fo1· at all entrances tu complete the "blackou' l!1d render the plant 
alto.~·cther im·isihlc from the air. and almo, so lmt a few yards 
awa~\· on the gnn111d. To make th(' structure:; less visible hy day, all 
were flat-topped, with llfl lig·ht-rdkctive surfaces, and colored tn 
match the area's special paving and to hlencl into the landscape .. \11 
entrances could be bomb-proofed. Oil and gasoline supplies and 
essential productinn materials were stored in subterranean vaults. 

Output was to he augmented hy employing various major parb 
and subassemblies built hy large automotive and manu iacturing 
plants in eastern and middlewestern industrial centers. ;\ t the start 
of I94 r a number of these plants were tooling up for production ni 
airplane subasseml,Jies under Douglas subcontracts that were ,·x·· 
pccted to exceed $roo.ooo.ooo. 

\Vith personnel needs greatly increased under defense production 
pressure, the company's educational and training actiYities assumed 
more significance than ever before. During 1940 its educational 
efforts were extended, and a vast training program was launched to 
provide skilled workers for the new Long Beach plant. Tn coopera
tion with the local school system, special courses were offered in 
aircraft assembly methods. Thousands of men with experience in 
shipyards, oil fields. sheetmetal plants and machine shops cnrnllcrl 
for the new courses, and thousands more followed them. insuring 
that completion of the new airplane f acto1·y would find trainee! men 
ready. As the first quarter of 194 r closed, the company's huge expan
sion program was in full swing. ancl a force of 25,000 employees 
kept production lines rolling at a record pace day and night. 

Engineering and Research Corporation, Riverdale, Mel., after 
three and one-half years of intensive research and experimental wnrk. 
started production on its new Ercoupe 41 5C, a 2-place monoplane. 
It had the tricycle landing gear, two-control operation, which per
mitted the cntir<' operation of the aircraft by the control wheel, and 
exceptional visibility in all directions, both in the air and on the 
ground. The public reception of the Ercoupe was evidenced by a 
backlog of orders representing' over one million dollars as of February 
T. I9-:P. Production. barring curtailment of material. was planned to 
reach 3 planes a day hy July, 194 I. 

For three y<'ars. the Engineering and Research Corporation had 
been working toward the production manufacture of the Schwarz 



-, ) , 
--.) 

2.0'2'' 

I 
-------1 

---------~ 

THE ERCOUPE 

A Continental powered two-place plane for the private owner. 

type of propeller, modif1ed to fit .American propeller practice. This 
lightweight durable propeller was in service extensively abroad, in 
both military and civilian use. The corporation was in production on 
blades to fit every existing horsepower, and was looking forward to 
still more powerful installations. The propeller was of plastic and 
wood construction. 

In addition to manufacturing airplanes and airplane propellers, 
the Engineering & Research Corporation also manufactured a line of 
machinery especially designed by ~ircraft engineers to meet the wide 
variety and changing nature of a1rcraft work. The rapid growth of 
its machinery manufacturing division paralleled that of the aircraft 
industry as a whole. Its machinery line included the patented "Erco" 
Sheet Metal Forming and Flanging :Machines and "Erco" Sheet Metal 
Shrinking Machines for forming and shrinking sheet metals. The 
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A private owner plane with Warner or Ranger engine. Above is Warner installation. 

patented "Erco" Automatic Punching and Riveting Machines that 
punched holes, fed the rivets into the punched holes and upset the 
rivets in one operation, and the "Et-co" Hydraulic Stretching Presse~ 
fur shaping dural outer skin sections of airplanes by stretching the 
metal over inexpensive cast iron, zinc or wooden forms. This method 
was fast replacing drop hammer, bumping hammer and laborious hand 
work in the making of many sheet metal components and in a frac
tion of the time previously requirecl. Also included in its line oi 
machinery was the ingenious' "Erco" patented metal propeller blacle 
profiling ma~hine that finished aluminum propeller blade forgings on 
both side: with an accuracy of .002 in., taking from 30 to 40 min. de
pending on the size of blade. 

Fairchild Aircraft Division of Fairchild Engine & Airplane Cor-
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FAIRCHILD M-62 

A Ranger-powered two-place military trainer. 

1-JOration, Hagerstown, Md., by large increases in facilities and per
sonnel brought its production to 3 planes a day by the end of I 940 
and began the construction of a new factory to double that rate · 

- . d d I F . 1 "1 111 
I 94 I .. Much ~f this m~rease was evote to t 1e . • atrc 11 d PT _ 19, a 
low-wmg cantilever tramer for the U. S. Army Atr Corps. This ty 
a trainer bearing those characteristics of the tactical plane to wh pel, 

d I . 1 . I IC 1 ca ets must become accustomec m t 1etr ater stages, was ordered · 
increasing nw11bers in 1940. About 300 were delivered as producti~~~ 



was sit:l)lJt:d up fru!ll 3 machines in :\pril tu ;,;, 
. . I [Y[' :\nny orders un this trainer. dcs1gnatec · -19 

in 1 kcember. The 
by the .\ir Corps, 

·t<nrreuated about S I 0,000,000. 
',_,,_,The Air Corp~' succc~sful use "i the l'T-I<) rcsultcd __ in vig~wous 
dcmancl j or the same type f, 'r other train in.~· < 'l'era tors. \ V 1thuut mtcr
ferin" with the Army urdns. a C<Jllllllercial rsion uf the plane was 
"Tant:d ATC 724 by the C. :\. A .. and was \\ .. ely used by the C. :\. A. 
·~sdf as well as ],y colllllll'rcial ''JlL'rat<Jrs under the ( 'I'T prugralll. 
Utlwr purchasers were the 1-:oyal 2'\orwegian :\ir Force, Toronto, 
l'anada, and the <~ovcnnncnt of El Sah·adur. \\'bile l.;ecping abre~t~t 
"f its military production schedules, l;airchild's cxpnicncc and faCJ.h
tics enalJ!cd it to pr< H!ucc a record number of the familiar Fairch1~d 
24. A total of 97 of th<JSl' 4-place cabin lll<!llilplanes was pruduced 111 
1 (J...j.O. In accord with Fairchild policy various changes and impr.o:•e
ments were introduced as they IJecame availa!Jk, instead of wa1t11Ig 
for yearly model changes. In its yc·ar-end version this plane, desig
nated 24 vV-40. was equipped with the \Vamer q:; h.p. engine and 
carried Go gal. f ud tanks for () hours range. manually operated Haps. 
stccrahle tailwhcel and many other items normally classed as extras. 

Due to the Army demand fur the 1\anger 175 h.p. engine, also 
manufactured by Fairchild, it was necessary to discontinue the equip
ment of the 24 with the inlinc. aircoolccl H.anger in .\pril. 1940. The 
720-milc range with 4 persons at low cost, however. continued the 
popularity of this model with the inspection forces of the C. A. A. and 
with the private owner. Commercial operators were able to pro11t 
from the "U-Fly-It" features of the model for charter and other busi
ness. !<lying schools likewise found it extremely desirable for instru
ment flight instruction. Hoeing School of Aeronautics alone purchased 
3 more 24's for that purpose in 1940. vVithout interfering with its 
defense schedules the company continued to extend its business in 
subcontracting parts for other manufacturers, and devote a portion of 
its activities to basic research and engineering development perhaps 
larger than would be warranted by a strict view of current volume 
but one well justified in view of future possibilities. 

Flcetwings, Inc., Bristol, Pa., in January, IC)41, announced that 
it had delivered to the l;. S. Army :\ir Corps for test its new stain
less steel basic training plane BT-12. It had a wing span of 40 ft., 
length 29 ft., and fuselage constructed in 3 basic functions of spot
welded stainless steel. The wings, 35 per cent steel-covered, were 
fitted with slotted flaps. The fuel capacity was r 20 gal. with built-in 
tanks for overload. Flcetwi ngs also was preparing to produce a pri
mary trainer of all aluminum construction-Model 33· It was to be 
of monocoque construction of formed Alclad sheet and stamped 
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FLEETWINGS XBT-1~ 

A basic trainrr powered with a Pratt & Whitney 450 h.p. engine. 

frames. Fleetwings also served the defense program by developing 
and fabricating hydraulic equipment and stainless steel and aluminum 

alloy parts. 
General Aircraft Corporation, South Lowell, Mass, developed a 

2-place private owner plane with a 75 h.p. geared Lycoming engine. It 
had a gross weight of I ,350 lbs. It was a side-by-side, high-wing 
cabin monoplane. lt had no ruclcler, the rudder being replaced by 2 

vertical f1ns which could not be moved. Flight control was accom
plished by ailerons and elevators. No foot controls were proYicled 
except hydraulic brakes operated by a single foot pedal. The plane 
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GENERAL AIRCRAFT Gr-8o 

A two-place plane for the private flyer with a Lycoming 75 h.p. engine. 

had a tricycle landing gear with a steerable front wheel connected 
to the same control which turned the plane in flight. 

Globe Aircraft Corporation, Fort Worth, Tex., had under con
struction a small, 2-placc private owner monoplane. 

Grumman Aircraft Engineering Corporation, Bethpage, N. Y., 
completed a plant expansion program in July, 1940, which increased 
the floor area by approximately 32,000 sq. ft. Also, early in 1941 con
str';lction :vas well under way on a new plant at Bethpage to take care 
of mcreasmgly large orders from the U. S. Navy. With a floor space 
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GRUMMAN G-36 

This one-place fighter may be powered with a Pratt & Whitney Twin Wasp or 
a Wright Cyclone engine. 

of approximately 48o,ooo sq. ft.. Plant No. 2 was to be com~leted 
and in operation in a few months. During 1940, Grumman contmued 
building single-seat fighters and utility amphibians for the U.S. Navy. 
An order for J zF type amphibians was completed and an additional 
order was received. Orders for JRF amphibians for the Navy and 
Coast Guard were completed and additional orders for this type also 
were received. The JRF was a service version of the G-21A, and was 
used for general utility, transport, coastal patrol and rescue work. 

G-21 A amphibians for the private and commercial market were 
produced, and a Portugese order for G-21 B's was completed. The 
G-21B was a military version of the G-21A, having provision for 



GRUMMAN ]2F-1 

A two to four-place military plane powered with a Wright Cyclone engine. 
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THE GRUMMAN WIDGEON 

This four-five place amphibion is powered with two Ranger engines of 2oo h.p. 
each. 

mounting machine guns and bomb racks, and it was manufactured as 
a flying boat rather than an amphibian. 

In the spring of 1940, Grumman announced the ne\v "\Viclgeon" 
amphibian. A medium size 4-5 place, twin-engine amphibian, the 
Widgeon was powered with 2 Ranger engines rated at 200 h.p. each, 
and had a cruising speed of I 50 m.p.h. Although designed and built 
for the private and commercial demand for an airplane of its type and 
size, it was ordered by the U. S. Coast Guard. 

~he Grumman F4F~3, s_ingle-place fi~·hter, went into quantity pro
cluctlOn for the Navy. Designed as a sh1pboarcl fighter and light clive 
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HARLOW PJC-z 

A \Varner Super Scarab cn~inc rated at 145 h.p. powers this four-place cabin 
monoplane. The PC-sA, another version of this basic model, is a two-place 

trainer with a 165 h.p. Warner cn~ine. 

bomber, the F 4F -3 was lJcing placed in ~ervice rapidly. An export 
version of the F4F-3, the G-36, was in quantity production for Great 
Britain. At the same time experimental projects were under way for 
both the U. S. Army and Navy. 

Harlow Aircraft Company, Alhambra, Calif.,' in 1940 completed 
the development of two types, one a 4-placc cabin plane of all-metal 
construction, powered with a 145 h.p. vVarner engine and fixed pitch 
Curtiss metal propeller, and the other a 2-placc enclosed tandem 
trainer of all metal construction powered with a 165 h.p. Warner 
engine and a Hamilton constant speed propeller. Both types had fully 
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ret ran in;.:- landing geaL I )uring the year Harlow secured an order 
nf I'L'-:;.\ trainers inr export. 

!Inward .\ircraf: t ·~~rpuratinn. Chicago, Ill., early in 1940 was in 
Jll'tlducti(ln on a _:;-passenger Howard .:\Iodel DG.-\-r,=:;. It was powered 
with a Pratt & \\.hitney \\'asp Jr. engine, clewloping 450 h.p. at take
niL tll' the Jacnhs J.(i).fJ: engim·. dcYeloping 330 h.p. at take-off. On 
June 3. 1 t)-!O. the eng·ineeri ng ( kpartment began work on a new pro j
l'ct, the rh-signing ()i the llowarcl ).[ode! DG.-\-18, a 2-place. low
wing. iull caiit ileYer monoplane. powered with a 125 h.p. \Varner 
<·ngiiw. nr a 1 l10 h.p. Kinner engine. This airplane was designed in 
acconlance with .\rmy Standards for the main purpose of being used 
in the sccnndary C. P. T. program. From the month of June to 
S(~pte111JHT, the engineering department ancl portions Of the factory 
were tooling up for production. and preparing for .A. T. C. tests. 
Also, the tirst airplane of this model was being constructed for tlw 
purpose of test flying. During these months, the demand for a l Inward 
:\·Tndel DG.-\-r,=:;. powered with a \Vright engine deYeloping 350 h.p .. 
made it twccssa ry to nm tests i or procurement of an A. T. C. These 
tests wne completed. and the first model DGA- I 5 airplane powered 
with a \\',·ight engine was delivered in the month of October. On 
Scptcmhn 22, H)40. the prototype airplane of this new model DCA
IS wa~; satisfactol'ily flown. From then until 1Tarch I. 1g.:p, all 
required .-\. T. C. and C. P. T. P. tests \\'ere made. 

T nterstatc Aircraft and Engineering Corporation, El Segundo. 
Cali f., pmduced it~ 2-place 3-Tl\ tandem trainer powered by a 65 h.p. 
Continental engine. The company douhlcd floor space and increasec1 
its payroll 300 per cent in 12 months. 

Kellett Autogiro Corporation, Philadelphia. Pa., assumed during 
1941 a vital position in the defense production pmgram as subcon
tractor to such leading manufacturers as Bell. Brewster, Consoli
dated, Curtiss, Glenn L. lVTartin, Republic and \Vright Aeronautical. 
Deliveries during 1940 amounted to more than $;oo,ooo while 1941 
deliveries, against orders in excess of $2,ooo.ooo, were expected to 
double that figure. Principal items which Kellett was producing were 
engine mounts, airplane seats, flaps. bomb bay doors, fins and cowl 
and miscellaneous assemblies. Some of the military airplanes in which 
Kellett manufactured products were in use, were the Bell Airacobra, 
the Curtiss Tomahawk, the Consolidated PBY-2 and B-24, the l'viar
tin r67 bomber, and the Republic P-35A, AT-12 and P-43 Lancers. 
At the same time. Kellett's primary field of operations was not nerr-

. • b 

lected, as work went ahead on contracts totalmg more than $roo 000 
for research, development and manufacturing projects for U. S. A~·my 
Air Corps rotorcraft. . 



A successful jump take-off autogiro was demonstrated tr~ the Air 
Corps, \\'hich had contracted for it, in T<).fO: and subsequent l!npro~·e
ments called for the installatir )Jl of _greater power, an advanced t~pe 
of accelerated take-ofT mechanism and a special Iandin~ gear ci~'Sign 
calculated to permit vertical landings from considerable heig-hts 
through ability of the alighting gear t() a1Jsr••·1) the resulting_ sl!ock. 
Air Corps Kellett autogiros in I<J.fT \\·ere tra ~rrecl to the ?\a_t1?1!~d 
Park Service and the Bonier Patrol for u;:;<' 111 vital patrol activltJC;:; 
~f both sen· ices. N ccd for efficient aerial sentry duty along the I\Iexi
can border. to block the entrv nf aliens. inspired an autogiro-recon
naissance program by the Hm~dcr Force of which much was expected. 

As 194 r opened. Kellett :\ utogi ro Corporation found itself. oper
ating at full scale in new quarters which it h;1d acquired late Ill the 
preceding year. This modem factory huildin.~. affording an increase 
of nearly 2oo per cent over previous facilities. was at 58th Street and 
Grays Avenue. in Philadelphia. Large tooling and equipment ex
penditures, to meet requirements imposed by new orders and the 
need for expeditious delivery, were undertaken during the year. 

Lockheed Aircraft Corporation. Burbank, Cali f., at the beginning 
of 1940 had 7-464 employees and on January r, 194r, had jumped 
to r6,569, with the number increasing monthly in I<J4I. The 1940 
payroll was $3T ,ooo.ooo as compared to $ro,ooo,ooo in 1939. Except 
for March, 1940, when there was a temporary lapse caused by inability 
to secure small component parts from vendors, the company's prodtK
tion shot forward under the impetus of President Roosevelt's program 
for a vastly larger output of aircraft. Vlithout waiting for formal 
contracts, and without going to the Government for financial assist
ance, Lockheed realized that in order to produce the airplanes re
quired it would he necessary for it to increase its production capacity 
enormously. This momentous task meant new buildings. selecting and 
installing tool equipment, constructing jigs and dies and training 
thousands of new men. Ther<' was no reservoir of experienced air
craft workmen to draw on, as there were in other industries, and this 
latter problem ':as a particularly complex one. In addition, anticipat
ing the production to come when plant expansion was completed, it 
was necessary for the company to order hug(' quantities of raw mate
rials so that they might be on hand at the appropriate time. Therefore. 
1940 w~s a year of expansion of production facilities. 

Dunng 1940, Lockheed floor space increased from 668,ooo sq. ft. 
to 1,25?.387 sq. ft.; and there was to be 1,574,027 sq. ft. when the 
expansiOn program was completed. These figures did not include 
the company's subsidiary, Vega Airplane Company, which had 170.
ooo sq. ft. on January 1, 1940, and with a brand new 30-acre factory, 
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THE LOCKHEED HUDSON BOMBER 

Powered either with two Pratt & Whitney or two \Vright Cyclone engines with a 
total of 2,ooo h.p., it can be used as a reconnaissance bomber, a dive bomber or 

a fighter. 

early in 194r, bad 1,289,901 sq. ft. Combining Lockheed and Vega, 
the figures were 838,ooo sq. ft. for January r, 19-1-0, 1 .-t38,363 for 
January 1, 19-J.I, and 2,863,928 when the expansion program was 
completed. 

Foreseeing a great future for commercial aviation and private fly
ing in the family airplane of tomorrow, as well as to provide ample 
space for test flying the thousands of military planes to be turned out 
during the next few years, Lockheed in November purchased the 229-
acre Union Air Terminal, fourth busiest in the United States. 

The ultimate employment figures for Lockheed and Vega, with 
both factories in full mass production on an around-the-clock basis, 
were to be approximately so,ooo men, of which 30,000 were to be at 
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LOCKHEED LODESTAR 

This twin-engine transport carries I7 and is powered with two Wright Cyclone 
or two Pratt & Whitney engines. 

Lockheed and 20,000 at Vega. In May, 1941, the 2 plants were work
ing 18,ooo by day and rr,ooo on 2 night shifts. 

On January r, 1940, Lockheed had a backlog of $43,ooo,ooo and 
Vega had virtually no backlog. On January I, 1941, the companies 
had a combined backlog of $277,236,ooo,. of which Vega had 
$75,000,000. 

Lockheed's chief production for 1940 centered around hundreds 
of Hudson bombers for the British and several fleets of 17-place 
Lodestar commercial transports for air lines in the United States and 
South Africa. The Hudsons played a featured role in R. A. F. opera
tions over Norway, Germany, 1 taly and the so-called "invasion ports" 



Til F :\ TRCRA FT ~1.\:-\l.F:\CTlTRI);G I!\DUSTRY 237 

-I 

¥=-~~-~-~----.------
} 

THE LOCKHEED INTERCEPTOR 

The P-38, export version, 322-6r, is a twin-engine, singlc-pl.ace plane designed 
interception and attack. It is powered with two Allison engmes of r,rso h p for · ·each. 

of France, -Belgium and the Netherlands. They performed except' 
11 . 1 . f D 1 . 1 ton-a y well durmg t 1e evacuatiOn o un Gr.;:. 

During 1940 Lockheed tooled up and began production on the 



P-38 interceptor pursuit. jHl\\'('rcd hy 2 .\llisnn engines and Curtiss 

propellers. . . . 
The interceptor was being l•uilt IH1tll i()r the U. > :\nn;: 1\1.r 

Corps and the J:ritish 1\oyal Air I;1,1TC' .. \lth"11~h twJ1H.nnt()r~d. Jt 
was a single-place tighter with treJllCJHiuus ability to n~e oil the 
ground qu(ckly and intercept <'JH'JJJY IH•mhers 1 rc they might rc;1ch 
their ohjcctivl'. It was to lw in mass pr<Hlucti ... ,..; or 10 a (by. hy tl:c 
summer of HJ.J. 1. The coJnpany statl'd that tl1e 1'-,)8 had a speed 111 
excess of 400 m.p.h. 

The Lockheed lluds<lll reconnaissance homlwr was an all-metal. 
mid-wing monoplane. It had a capacity for 4 bomlJs weighing ~;,o 
lbs. each <Jr G bombs of roo lhs. each. Jt carried a crcw of 5· Tts wmg 
span was (J; ft. 6 in .. length 44 ft. 4 in .. height 1 1 ft. ro~;.; in .. stated 
high speed .at critical altitude 284 m.p.h., with cruising· speed <li _25.:; 
m.p.h. at 1<).000 ft. It had a stated rang·c nf more .t:1an 2.000 1111. at 
operating speed. Originally purchased by the Dnt1sh for _a recon
naissance bomber for the Coastal Command of the Royal An· Force. 
and for the Royal Australian Air ]<orce. the I-Iuclson performed so 
notablv in combat that for many months it was used also for cliYe 
bombi;1g and as a fighter. It had greater speed at certain altitudes 
than a majority of enemy aircraft, and proved most difficult to hrin.~ 
dovvn even aftet· having one engine and part of a wing, tail or nose 
shot away by anti-aircraft fire. The Hudson was powered with two 
Pratt & Whitney or Wright radial aircooled engines totaling 2,000 h.p. 

Luscombe Airplane Corporation. \Vest Trenton, N. J., in 19-~0 
experienced a roo per cent increase over its substantial 1939 business, 
producing small all-metal airplanes for private flying and instruction. 
One model was discontinued and two more aclcled to the company's 
line. Model 8 was replaced in October hy the 1941 moclcl8Rr trainrr. 
with a Lycoming 65 h.p. engine. Also introduced during 1940 was 
the company's hid to the luxury market, the 75 h.p. Continental pow
ered Silvaire, Model 8C. Its standard equipment includccl fuel injcc
tion. duel ignition, brakes. tail-wheel, wheelpants. de luxe intcrior 
with shock mounted instrument panel. ash trays and glove compart
ments. This model. which accounted for a large proportion of the 
company's 1940 sales, had a cruising speed of ITO m.p.h. and was 
av_ailable for 194 I with extra wing tanks increasing its range to 550 
mt. Model 8.\, the 65 h.p. Continental powered I "uscombe, was con
tinued in 194I. 

Luscombe added 20 new distributors to its successful national sell
ing organization. l\1any distributors opened their own airplane stores, 
exhibiting Luscombe planes in downtown New York, Chicago, Lo~ 
Angeles, Knoxville, Philadelphia, Binghamton, N. Y., and Indian-



LUSCOMBE MODEL 8 SERIES 
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A two-place plane powered with a Continental so h.p. engine. 

apolis. This method of selling was responsible for sales to persons who 
had never before been near an airplane. Free flying instruction was 
given to such persons. 

Officials stated that new floor space added in 1940 exceeded IO,ooo 

sq. ft., with a 75 per cent increase in skilled employees, and a 100 per 
cent increase in precision machinery and shop equipment. 

McDonnell Aircraft Corporation, Robertsm~, Mo., was engaged 
in secret development work and subcontractmg for the aircraft 
manufacturing industry. 
. The Glenn L. ~~artin C.ompany, Balti~·nore, 1V!d., had made excep

tiOnally large addttwns to 1ts plant at M1ddle Rtver, near Baltimore 
an~ by the summer of 1941 was to trip!: productive floor spac~ 
wluch was already huge because of expansiOn work carried on for 
two years previously. vVhile turning out several other types of planes 
under secret orders from the Government, the Marti11 company 
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was dl'\'<Jting the greater part ui its pnHlucticm capacity tcJ l\\'!II~L·ngilll' 
homlKTS ior the .-\nwrican air iurce:; and the L:ritish !..: .. \.!· · 

Plant expansions which, 1Jy the sunJnicr oi 19~11. wuuld iitnl'a:L' 
The Cle!lll I'· :\lartill c·ompany's factories frcH!l I,..?(J_).OOO sq. tt. 

of fluor space to around ._J..ooo.ooo sq. it. were lwgun during 1l)..fO. 
These additicJilS cust a!Jtlll( s.,q.ooo.ooo raising the plant \';due 
to $32.500,000. Pre! iminary plans fc 1r ge-scak plant ~mild!ng 
hac! been d1·awn lJy :\lartin lJdCJrl' ICJ]ll. and actual eng111cenng· 
work was started in mid-~'ummer when tlw company definitely 
decided to go ahead with the work without waiting ior Ill'\\' legisla
tion or fur facilities contracts. This step was taken upon dclinitl' 
assurances irum \Vashington of what the company's prc,graiii wa,; 
to be. On September 4, ground was broken for two cxtensi, 111,; 
and an office lmilding. \York had already begun on a project to triplt· 
the size of the drop-hammer building. On N ovemlJL:r +· ground 
was broken for Plant 2, an entirely new factory a mile awl a quarkr 
across the Glenn L. Martin Airport from the present pla1tt and con
taining I,I8r,ooo sr1. ft. of Hour space. That factory was ttJ hL: used 
for Army bomlJers. operating as a separate unit, with its own shops. 
drop-hammer building, employment building, oil house and boiler 
house. On the same day ground was broken for an entirely new 
Navy assembly building, more than double the size of the existing 
Navy l:ay, already known as the largest aircraft assembly floor in the 
l~nited States. 

vVurk was later started on an extension to double the size of the 
l\lartin engineering building and more than double the space fur 
lalJoratory and research work. 

Excavation work was started early in rg_p on a group of lmildings 
on the :Martin Airport, the soo-acre field used for testing and delivery 
of Martin airplanes. There wa:; to be an administration building and 
five large hangars. Another project was the extension of the airport 
runways from 3,000 to 4-400 ft. About 3,000 houses were to be 
built at Middle 1\iver to aiel in taking the influx of new residents. 
Four railroad spurs were built into the Martin properties to take 
care of factory needs. Four and a half miles of new roads were 
needed, and 46 y; acres were given over to parking lots for about 
I 5,000 employees' motor cars. ' 

For years the Martin company had been able to solve much 
of its personnel problem by a system of cooperation with the 
Baltimore and Maryland vocational and technical high schools. Mar
tin initiated this scheme shortly after the factory was moved to 
Baltimore from Cleveland in 1929; and loaned instructors, equipment 
and materials to the schools. The company continued to look to the 
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THE GLENN L. MAR TIN PLA1 1T 

As the rapidly expanding facto ries near Baltimore appeared early in 1941. 

augmented facilities of the schools for basically trained young men , 
but the personn el needs were so great under the rapidly-expanding 
program that several other sources had to be tapped. 

A t the beginning of 1940, M artin was already far advanced 
on the third consecutive contract for 167F attack bombers for the 
F rench Government- ships which had been turned out in record time 
and numbers in 1939. It was also producing an important order of 
20-ton PBM-1 patrol bon1ber flying boats for the U. S. Navy, and 
was t ooling and even fabricating some parts for the B-26, a medium 
arm.y bomber. \tVhen F rance sued for a separate peace in May, 1940, 
the British Government took over the French contracts with Martin , 
including another large order for 167-B4 attack bombers. Mean
whil e, designs had been perfected and engineering work advanced on 
a new type of medium bomber, the Martin 187, which had been 
designed especially to fit the tactical needs of the French and British 
a ir forces . This agreement with Martin, covering all the airplanes 
of this type that the company could produce by the_ end of 1941, also 
was assumed by Britain. New and very large natwnal defense con
tracts brought the company's backlog to about $32o,soo,ooo at the 
beginning of 1941. The plant was already elaborately tooled and 
building the Army's B-26 and far along with tooling for rapid pro
duction of an improved-type PBM patrol bon:~er order f~r the Navy 
and for the 187, or "Baltimore," for the Bntish. Late m 1940 the 
first B-26 was test flown. It had self-sealing fu_el tanks, armor, power 
turrets (the Army's first) and great defensive firepower. It was 
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MARTIN r67B4 

A twin-engine bomber carrying a crew of three and powered with two Pratt & 
Whitney Twin Wasps. 



faster than mo~t oi the pursuit plane~ in Europe. Instead of being a 
prototype this first H-26 was the tirst production model, with scores 
oi others on the assembly lines behind it. The new permanent tooling 
was designed for mass-production method~ which emphasized ~impli
ti.ed methods looking toward the use nf workers of lesser skills. Ex
tremely close tolerance~ in the manufacture of parts and subassemblies 
made for rapid and accurate work of assembly and for a high degree 
of interchangeability. In additiPn. the company made extensive 
arrangements im· subcontracting work. ranging up to 30 per cent on 
the B-:26. 

Being dcli,·ered at the rate of sev<:'ral a clay were the ::\Tartin 
167-B.-t-'s. and PB::\[-I's were being flown away by the :\avy ewry 
five or six davs. 

:\lso well-along in manufacture was the largest flying boat in the 
world. a closely-guarded leviathan. It was so large that there were 
ofiicial ceremonies when the keel was laid, an honor that the X avy 
heretofore had reserved for surface vessels. 

During 19-1-0, :\lartin contributed to the defense program several 
notable collateral developments. One was a self-sealing fuel tank 
which proved that it would stand the fire of so-caliber. as well as 
~o-calih<'r. machine-gun fire without spillage. The company also 
introduced a new photographic reproduction process for rapid re
production of drawings on coated aluminum alloy and many other 
materials. effecting a saving in time. space and drafting costs. Im
portant developments in plastics, including aJJ-plastic trim tabs. an 
all-plastic nose for the R-2n, a plastic-and-plywood bomb-bay door 
and numerous plastic parts to substitute for metal counterparts. 
also were introduced. Among other important contributions made 
by ·Martin, was a graphical solution to flutter conditions in airplanes. 
which was presented to the industry. Year's end found the company 
ready to turn out its B-26's in quantities as soon as Army tests had 
been finished, the PBM-r contract nearing completion and work 
under wav on other patrol bomber contracts, the r87 taking form, and 
the r67-B4 contract well along toward completion, with excellent 
battle reports of this bomber's performance in the war zones. The 
company's employee rolls contained nearly 17,000 names. The number 
ultimately required on completion of the Middle River factories was 

to be about 42,000. 
Besides the two great factm·ies at Middle River, The Glenn T 

Martin Company was to opemte a third. for the assembly of bomb,.-. 1 l\I . (Is 
at Omaha, Nebr. That plant was destgnec h~ . 'at·tm and built by th~ 
Government under the Knu~lsen plan provtdmg for such assembly 
plants to be operated b)' the atrcraft manufacturers, assembling pl · anes 
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MARTIN NAVY PATROL BOMBER 

Model PBM-r . 5 a crew of seven and is powered by two Wright Cyclone 
carne engines 1,350 h.p. each. 

with parts pwvidcd, inso!ar as was practicable, by members of the 
motor car industry workmg under subcontracts. 

Monocoupe Aeroplane & Engine Corporation W;J.S developing a 
new program at Orlando, Fla. 

North American Aviation, Inc., Inglewood, Calif., together with 
its wholly owned subsidiary, North American Aviation, Inc., Dallas, 
!ex., forged ahead to new production records under the gathering 
1mpetus of the defense program. 

At the end of 1940, the company's widely respected prodtiction 
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ON E OF NORTH AMERICAN AVIATION'S PLANTS 

Aerial view of North American Aviation's huge plant at Inglewood, Calif. It has 
more than I ,ooo ,ooo sq . ft. of floor space. Note employee's motor cars in the 

fore ground. 

organi zati on had standardized its output to three basic types-a twin
eng ine medium bomber, a 2-place advanced combat trainer , and a fa st 
Allison-powered pursuit plane. During 1940 North American ex
panded its productive area and personnel in the Inglewood plant by 
55 and 75 per cent respect ively, and in D ecember had nearly completed 
its new million sq. ft. factory at Hensley Field near Dallas, T ex . 
Other outstanding clevelopm.ents f rom the expansion standpoint 
found A rmy engineers completing plans for the erection of a million 
sq. ft. bomber assem_bly pl~nt in_ Kan~as City, to be ~perated by North 
A merican Aviation m conJunctiOn wtth subcontract111g work by Gen-

eral Motors. 
Durincr 1940, North American produced 83 per cent as many 

airplanes ;,as were procluce_d in the Inglewood plant during the pre
vious four years of operatiOn. But the real perfor~11ance h~d scarcely 
begun, for in December of 1940. North A:nencan delivered 175 
per cent the number of !?lanes clehvere? ~unng the best month of 

1939, and future proclu~tiOn _sc~ecl:tles mdtcated that even this new 
record would soon fade mto mstgmficance. 

Plant expansion in Inglewood brought the available floor area 
[rom 654,ooo sq. ft. on January I, to r,oq,365 sq. _ft. on December 

31 , 1940 . T hi s expansion program extended the mam building west-
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NORTH AMERICAN MEDIUM BOMBER 

This bomber carries a crew of five and is powered with two Wright Cyclone 
engines I ,350 h.p. each. 

ward to an overall dimension of 725 ft. and filled in the corner of the 
factory rectangle. On December 3 I, the main building covered a 
ground area of I 3 acres. Dy filling out the factory rectangle, North 
American thus completed the carefully organized expansion plan 
which had been conceived before the first earth was turned at the 
Inglewood site late in 1935. Each of the major expansion steps 
during the 5-year period had been taken in accordance with the 
original layout prepared in 1935. 



In the :-ttmmcr nf 19-~0. it became apparent that e\·en a million 
sq. it. of f1nnr space c•1uld n•lt meet the ckmancl of the LT. S .. -\rmy 
.:\ ir Corps for ach·ancccl com hat trainers. .\ccordingly, because 
fngkwoocl could expand no more withnut nmshrooming beyond the 
eC(icient unit size set in the expansion plan. :\orth .-\merican .-\Yiation 
turned inland. and found the site it wanted on an .-\rmy Reserye Field 
nl'ar Dallas, Tcx.-population center Cli the great Southwest. EYents 
moyed fast after a ground-breaking ceremony on September 28. 
:-;tecl was rising on Decem her T. .I .nng before that date. :\orth 
.\nwrican had begun to train personnel iur the new manufacturing 
unit at it~ temporary quarters in Dallas. Company oft1cials anticipated 
that the first plane would n•ll through the factory doors to Hensley 
l;ield late in ?\larch or early in .-\pril. I9..J. T. From that elate forward, 
production \\'Ould be fast and eft1cient in the modern Texas plant. for 
the new plant was designed to utilize the best features of a lWOYen 
"straight-line'' production system. ln size, it differed from the 
Tnglewoml factory only slightly. compri~~ing I,022,..j.OO sq. ft. of floor 
space. Rut the Texas plant was windowless and completely air
conditioned, \Yith fluorescent lighting throughout to supply ideal 
working conditions at all hours of the clay or night. Should the need 
for specific defense precautions arise, the type of construction utilized 
in the Texas manufacturing unit would lend itself admirably to 
blackout or daylight camnuflage. 

Another and eYen more significant deYelopment in 1\orth :\meri
ean AYiat ion's phase of the defense expansion program occurred 
late in 1940. Announcement was made hy the \Var Department that 
a new bomber assembly plant would he erected by the Government 
at Fairfax Airport in Kan:;as City. E:ans .. for opnation hy North 
:\ merican Aviation. Subsequently it \\"as n·yealecl that the ne\\· plant. 
which was expected to contain approximately I,o6o,ooo sq. ft. of floor 
space, would utilize the tremendous production facilities of Gcncr:1.l 
Motors Corporation for the fabrication of component assemblies. 

In summary. at the beginning of rg.p. North American AYiation 
had 1 .0I4,365 sq. ft. of floor sp:lce <:>ngaged in capacity 1:roduction. 
1,022,400 sq. ft. under construction and scheduled to begm produc
tion early in 19-J.T. and I.o6o,ooo sq. ft. in the planning stage-with 
<:>very indication that the summer of 19-J.I would find 3.ooo,ooo sq. ft. 
of floor space in use. 

Planes manufactured by North American AYiation for the U. S. 
Army Air Corps during 1940 included the following: BT-q basic 
trainers, 0-47D observation airplanes, BC-1.\ basic combat airplanes. 
B-25 twin-engine medium homhers, AT-6 advanced trainers, and 
AT-6A advanced trainers. At year-end North American was concen-
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tt·ating on pmduction of the AT-6A ach·ancecl trainer and the n-23 
twin-engine bomheL 

Described as the last word in advanced combat trainer design. 
the AT-GA was a 2-place, low-wing monoplane in the tradition of the 
HC-I and nC-T:\ plane:;. All three fell under the Ni\-I0-3 classi
fication. which also included the Harvard trainers for Britain and 
Canada and man\· other models basicallv similar in desi····1 which were 
in service t hmughuut the world. AT -GA trainers on d under the 
defense program were flying daily to advanced trainmg centers of 
the Air Corps as earlv as September of I<)..j.O, although the contract 
f ot· the type \\'as sign~d by the vVar Department only 40 clays bciorl' 
the first ship was completed. This unusual production performance 
was possible because N nrth American began production on its own 
responsibility in order to expedite the Nation's air training program. 

North American's new Texas plant was to produce ATc6:\ trainers 
exclusively during I<).J-1. its first year of operation. 

Although comparatively few D-25 twin-engine medium bombers 
were produced during I<J40, North American's high performance 
bombardment plane \Vas thoroughly tested and readied for production 
during the year, with th~ result that 1941 was to see the Air Corps 
bomber rolling forth from assembly lines in Inglewood and Kansas 
City with rapidly increasing frequency. 

The B-25 bomber was a twin-engine, micl-\ving craft with tricycle 
type landing gear and a dual tail. Designed to carry a crew of five 
highly trained specialists, the B-25 constituted an effective addition 
to the Army Air Corps' striking power, combining long range and 
large bomb caracity with exccpti~nally high speed. The 1\-25 wa~ a11 
improvement over North American's NA~4o-:\ design, incorporat
ing the latest developments in defensive armament which the war 
experience in Europe had produced. 

Planes built by North American for the U. S. Navy during 1<)40 
included three version::: of the scout trainer series, the SXJ-I. S;.JJ-2 
and SN]-3. All were basically the North American N.\-ro-3 type-
2-place, low-wing monoplanes with retractable landing gear. Like the 
AT -6 and AT -oA_ of the Army Air Corps, they were delivered to 
training units to serve 'in the final stage of training pilots for combat 
duty. Deliveries under large orders placed by the Navy for the SNJ -3 
type carried well into H)4 I, and it was significant of the new com·di
nation between the Army and Navy air services that the SNJ-3 and 
AT -6A for the Army were almost identical in all respects except 
external markings. 

. Production of the highly praised Harvard trainers for Great Brit
am and Canada continued to be an important part of North American 
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NORTH AMERICAN NA-16-3 

A two-place advanced trainer powered with a 550 h.p. Pratt & Whitney Wasp 
engine. 

1\ viation's activities during 1940. On December 3 r, more than Soo of 
these low-winrr NA-r6-3 type aclvancecl trainers had been delivered in 
Britain, Can~~la and other parts of the British Empire. Januarv 
brought a personal cableg~·am from Lord. Beaver brook, British }.Ij1;_ 

istcr 0 f J\ircra ft Production.' congra~ulatmg J. H. Kindel berger for 
his company's achievement m betterlllg the production schedule set 
for 1940 011 the Harvard II type. Because training activities of the 
British Royal Air Force had been concentrated at various points in 
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the Empit·e, mnst Harvard trainer:' cklin·t·ed during H)..J-0 tra;·e.lecl 
under their own pnwer from the factory in Los ~\ ngeles to trau~mg 
bases in Canada. The tremendous jnh was performed by a staft ~f 
skilled American pilots who clcli\·crcd the trim yellow monoplanes 111 

Canada and returned immediately tfl Los Angeles via scheduled air 
lines for the next consignment. 

Turning from trainit;~ craft t11 a more spectacular p1'·1se o~ design 
and production fot· Britain's war effort. :\"orth Am ·an Ill I<)-10 
developed a new type of ~:in.~lc-s('at fighter powered w1th an Allison 
liquid-cooled engine. On the has is n f secret flight tests conducted on 
the first of the new type late in I<)..J.O. it appeared certain that :North 
American had one of the fastest fighting airplanes in the world. 
despite the fact that rated horsepower of the engine was far below 
that of some of the newer aircooled engines. The new fighter was 
being produced in quantity during I<)..J.T. It was introduced to the 
British Royal Air F• Jrce as the :-J A-73 lVf us tang. \Vith minor design 
changes it went to the U. S. Army Air Corps as the P-51 pursuit 
airplane. 

Other planes produced for export by North American during the 
year inclmlecl advanced trainers for Venezuela, light attack bombing 
planes of the NA-44 type for Drazil, Chile, and Thailand, and Model 
~A-50 single-seat fighters for Thailand. At the end of the year most 
of these orders had been completed, and it appeared certain that North 
American would be able to accept f cw, if any, new export orclcrs dur
ing 1941 because of the concentration of all production facilities on 
B-25 bombers for the ;\ir Corps and advanced trainers and pursuit 
airplanes for the Air Corps and nritain. 

Despite full speed ahead on production for national defense. North 
American engineers worked constantly on experimental projects and 
research to improve materials and processes. At least one of the new 
designs. a twin-engine bombardment type reportedly the most effec
tive yet developed, was scheduled to hegin flight tests in 1941. In the 
field of production improvement, North American instituted a methods 
department in 1940 to study production techniques and recommend 
improvements. Wind tunnel testing of scale models was conducted 
in several West Coast wind tunnel laboratories, and considerable 
enlargement of both personnel and facilities occurred in North Amer
ican's own well-equipped factory research laboratory. 

_Personnel expansion was consistent during the year and far more 
rap1d than in previous years. Thus, from a total of 4,639 employees 
on January I, 1940, the payroll increased to 5,819 011 July I and 8,2<)0 
on December 31. As a basis for comparison, the total number of 
employees on January J, 1939, had been 2,73 L These figures reveal eel 
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NORTH AMERICAN PURSUIT 

A single-place fighter, Allison powered. 
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a net gain of 1,908 employees during 1939 anJ a net gain of 3,6.:;r 
employees during 1940. A speculatin~ glance into the future on Janu
ary r, 1941, suggested that .:\urth .\merican":-; lnglewoocl plant proba
bly would have from three to four thou: ami more employees on the 
payroll at the end of 19-J.I, and that .:\or~h ,\merican's three manu
facturing units-in Inglewuud. I )alias and Kansas City-might even
tually employ as many as 40.000 pcrs()ns when the rw~ll" of the pro
duction curve was reached. 

Although first examination of these phenomenal Jlel sonnel expan
sion figures would seem to indicate a hopeless labor training problem, 
North American Aviation with the aiel of educational authorities
local, State and 1\ational__:_and private and public trade ::chools. was 
doing such a good job of developing labor sources that a rough survey 
at year-end showed 90 per cent of new men to be in the skilled and 
semi-skilled brackets, with only I o per cent unskilled. 

In Inglewood. North American met its expansion problem through 
three major training plans, as follows: r, pre-employment courses 
encouraged and assisted by North American in public schools and 
reputable private schools; 2. apprentice training through adequak 
supervision within the factory ; and 3, trade extension courses in 
nearby public schools, open only to employees and designed to pre
pare employees for advancement into jobs requiring more skill and 
offering more responsibility. Through this comprehensive program. 
guided and coordinated by North American's personnel officials, North 
American was meeting its personnel needs as they arose despite the 
added drain on skilled personnel occasioned by the development of 
new organizations in Dallas and Kansas City. 

In Dallas, 1940 saw the inauguration of a training program neces
sarily far broader in scope than anything attempted in Inglewood. 
Using temporary quarters in Dallas while the new factory at nearby 
Hensley Field was under construction, skilled supervisors from Ingle
wood, equipped with jigs, tools and materials shipped from Inglewood, 
were developing a nucleus of trained workers against the scheduled 
open_ing date of the new factory. Under the plan in use, roo new 
applicants were being started each fortnight on a two-week training 
course calculated to serve also as an entrance examination. At the 
end of the two-week period, those who had successfully completed 
the cou_rsc were placed on the payroll and assigned to the departments 
f?r whrch they were best fitted, after which they began actual produc
~ron work under adequate supervision as the final phase of their train
~ng. The first group of applicants began the preliminary course early 
111 November, r 940, and results obtained through December pointed 
toward a highly successful achievement of employment schedules. 
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NEW CONSTRUCTION FOR DEFENSE 

Addition to the plant of Northrop Aircraft , Inc ., at Hawthorne , Calif. , giving the 
company more than a half million sq. ft. of factory space. 

First steps toward formulation of an adequate personnel training 
plan for the North American Aviation assembly unit in Kansas City 
were taken when five State and local education officials arrived in 
Inglewood from Kansas City early in February to confer with North 
American personnel officials regarding a tremendous defense training 
plan in the Greater Kansas City area, which would develop adequate 
semi-skilled workers to staff the new manufacturing and assembly 
unit. 

That the personnel problem would become progressively more 
acute as expansion throughout the industry continued was not doubted 
by company officials, but, as the early weeks of 1941 passed, North 
American Aviation was confident that new methods could be devised 
as needed to meet specific personnel problems not provided for under 
the present program. As long as public and private agencies continued 
to cooperate with manufacturers in the interest of national defense, 
North American's leaders indicated they could and would get men 
fast enouuh to deliver airplanes on schedule. 

Nortl~·op Aircraft, Inc., Hawthorne, C~lif., was incorporated on 
March 7, 1939, a company on paper only, without a plant or manufac
turing facilities and without an employee. F?llowing incorporation, 
officers of the new company worked dayand mght to get the company 
organized, visiting possible plant sites, meeting with investment peo
ple and laying the foundation for a P.rogressive manufacturing plant. 
In June, 1939, the company was publicly financed through the sale of 
stock and warrants to the amount of $1,250,000. Shortly thereafter 
negotiations for the purchase of a tract of 72_0 acres were completed 
with the city of Hawthorne. . 

In August, 1939, the company moved mto rented temporary quar-



AIRCRAFT YE:\R BC>OK 

ters in Hawthorne and there the first six employees started work on 
the new Northrop design. These temporary quarters comprising 
9,000 sq. ft. of floor area were in a fonm·1· hotel building. Plans fnr 
the new plant structure were completed during- August. The original 
layout was planned for future expansion of the factory in units and 
the wisdom of this was apparent. On September 30. HJ30, gmund 
\Vas broken for the n.l'st unit. and the ceremonies were mlcd hy all 
the employees, numbering 20 at that time. 

During the balance of the year, the company's staff. particularly 
the engineering department. was gradually enlarged and by December 
3I, 1939, the company had 73 employees. The hammer house was the 
first structure completed and while the main building was still under 
construction, work was started on the mock-up of the Northrop design 
in that building. 

On February 20, 1940, the main plant building was ready for 
occupancy. and the rapidly expanding departments quickly mm·ed intn 
the new factory, anxious to go to work on a subcontract receiYed the 
latter part of January from Comolidated 1\ircraft. This was the first 
contract received by Northmp AirCI'aft. Tt amounted to about 
$6so,ooo. 

\iVith I22,:JOO sq. ft. of factory area in use during February. l\hrch 
and April of T940 the company found that more floor space was neces
sary to take care of their rapidly expanding business which by May 1 

was up to the two and one-half million mark. During May the first 
expansion took place, with addition of G:=;.28o sq. ft. bringing the total 
to 187,780 sq. ft. 

April, 1940, also marked the first contract for complete airplanes 
received by the new company. This order, from the Royal Norwegian 
Government was for 24 seaplane patrol bombers. Eight months later 
the first ship was test-flown at Lake Elsinore. The ship's pPrfonnancP 
exceeded all the design specifications. 

By August, I940, one year after the first six employees startt'd 
:vork in the rented temporary quarters, the number of employees had 
mcreased to almoc-t I ,ooo. Production was in full swing, and deliveries 
:vere being made on schedule. In Octo her, Northrop Aircraft received 
Its largest order, when the British Government contracted for $T7.
ooo,ooo worth of high performance planes of newest design. That 
order made it necessary for the company to Pxpand facilities. Con
tracts were immediately placed to increase the floor area to appmxi~ 
mately soo.ooo sq. ft. This was to increase the pmcluction capacitv 
of the plant by r ;:;o per cent. -

T .ate in 1940, additional onkrs incrPased tlw company's hack log 
to over $25,ooo,ooo. These orders vverP subcontracts from Boeing 
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THE NORTHROP N-3 

A three-place patrol bomber powered with a Wright Cyclone 1,200 h.p. engine. 
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Aircraft fur the 1\rmy's !Jig Boeing Flyi1Ib Fortresses :1nd included 
$1 .;5o,ooo worth ui cowling and $3.50o.ooo worth of eng·inc nacelles. 

At the IJeginning of 19-P· .'\urthrop .:\ircraft had made an imprL·:-o
sive recon.l of achievement in 1 o months. L~mpluyees had i ncrL·asL·d 
to 2.090, and $35 r .556 worth uf equipment had been deli\·ered. On 
.l\larch I, 1941, employees totaled 2,31~ and fluor space 216,2~0 sq. 
ft., with 300,000 additional ~q. ft. to he cun1pkted in a few \\-ecks. 

The Northrop N-3PB patrol bumlJl'l", ... q. ,,j whicl' ·re de,;tittl·d 
fur use by Norwegian pilots flying as a uttit "i the I :r, .11 1--:oyal .\ir 
Force, was a 3-place single-engine, low-wing iull cantikn:r mutHJ]Jlanv 
incorporating extensive armament and novel icatures oi desi!-!,tl :llul 
cunstruction . .In addition to a load oi 2.ooo 1\Js. uf homhs. it carril·cl 
six machine guns. Four .=;o-calihcr machitll' gutts were tixnl in tltl' 
leading edge of the wing, two on each side tJf the fuselage: h\·u otlwr 
guns were flexible. 011e 30· cal ilKT wa: in t 1 w t urrd a hun: tb: f uselagl· 
aft, and another 30-caliher fired tlm;u;.::li a gu11 trap under the iuselagt· 
aft. In addition, bomb racks gave a wide selection of tlw type t1i 
bombs \vhich might be carried. permitting a range choice of from 30-
to rooo-lb. types or one 2000 !lJ. torpedo. 

The fuselage was a semi-muiiocoque type utilizing aluminum allny 
24ST and incorporating a stressed skin covering. The structure was 
fabricated in two sections, divided alung· the horizontal centerline. The 
crew occupied tandem cockpits covered hy easily operated, stream
lined enclosures with good visibility in all directions. The front cock
pit was equipped with all necessary flight and engine controls and 
instruments, and was occupied by the pilot. The rear cockpit was 
occupied by a gunner-observer located in the upper fonvard section, 
and a gunner-radio operator-bombardier stationed in the lower rear 
section. 

The wing was of full cantilever design, had a stressed skin cover
ing, and was composed of five sections, the center section, two outer 
panels and removable tips. The N ACA 2400 series airfoil section was 
used, and the flaps were of the split trailing edge type. Power was 
supplied by a \iVright Cyclone GR-r82o-G2oo series engine rated 
1,200 h.p. at 2,500 r.p.m. Two Edo floats were used in the seaplane, 
and were attached by full cantilever pedestals replacing the usual strut 
and wire 'type of support, thereby giving an unusual streamlined 
installation. 

1Iaximum stated speed at 16,400 ft. was 250 m.p.h., cruising 215 
m.p.h., service ceiling 24,000 ft., gross weight 7,900 lbs. The wing 
span was 48 ft. 1 I in., height 12 ft., length 38 ft., and cruising range 
I ,400 mi. 

Piper Aircraft Corporation, Lock Haven, Pa., in 1940 claimed 
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TI-lE PIPER CUB COUPE 

It is powered by a Continental j 5 h.p. engine. 

delivery of 3,016 Piper CulJ:;, a n:cord. To make possible that record 
production, many auditions and improvements to the Piper plant at 
Lock Haven took place. The ground area was clouhlecl by the addition 
of two new assembly buildings ...J.OO ft. long, bringing the total floor 
space up to more than 18o,ooo sq. ft. Other manufacturing facilities 
were improved for speedier production. Nearly a mile of monorail 
conveyor system was installed to connect all departments and greatly 
speed up movement of wings and fuselages. The ~ystcm was complete 
with switches. crossovers and double track in places, closely approach
ing automotive practice. Considerable new machinery was installed, 
cutting production costs. The plant operated throughout 1940 on a 
virtual 24-hour basis with three shifts, employing at the end of the 
year I ,125 persons. \Vhen the new assembly buildings were completed 
in October, 1940, production jumped to over 100 Piper Cubs a week. 
In November, 406 Cubs were delivered. A new two-story office build
ing also was added for sales, accounting and engineering departments. 
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PIPER CUB TRAINER 

This two-place Model J -3 is available with Continental, Franklin or Lycoming 
engine in a power range from 40 to 65 h.p. 

Three basic models were turned out by Piper Aircraft in f9-I-O. 
Largest production was on the Piper Cub trainer which was supplied 
in numbers for the Civilian Pilot Training program. Over 7 5 per 
cent of the ships used in that program were Cubs. The performance 
of the ship was improYed greatly during the year by the installation, 
as standa1;d equipment, of 65 h.p. Continental, Lycoming or Franklin 
engines. Mufflers and dual ignition were included as standard equip
ment. The 40 h.p. trainer was still available at $995. Availahle for 
the first time in 1940 was the Piper Cruiser, a 3-place airplane with 
75 h.p. It was used extensively by airport operators for advanc-ed 
student instruction, charter and passenger carrying. It seated the pilot 
forward with two passengers aft. Dual controls were standard. 

The Piper Coupe with many improvements was accepted readily 
by private pilots. \Vith a range of 450 mi., muffler, enclosed engine 



l'lTC\lRN-LARSEK WHIRL \VI:\G AUTOGIRO 

l\ two-plan~ cabin autogiro powered with a \Varner Super Scarab 165 h.p. cnginr. 

and many cabin refinements, it was offered as an example of the rapid 
strides made to make private flying more practical. The Light Plane 
Cavalcade to Florida which started at the end of 1940 showed nearlv 
r ,400 planes in the group of which over half were Piper Cubs flow;1 

mainly by private pilots, rather than commercial pilots as in former 
years. The 194r Piper Coupe featured 75 h.p. which gave it approxi
mately 1 oo m.p.h. cruising speed and a range of over 500 mi. Practi
cally every need for the private owner had been included as standard 
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PORTERFIELD TRAINER 

A t\\'o-place tandem trainer available with Continental 50 and 65 h.p. or Lycoming 
65 h.p. engine. 

equipment in that model-dual ignition, lncks on the doors, clock, two 
glove compartments, engine starter, muffler, ros-lh. baggage compart
ment, hydraulic brakes, wheel pant:., custom built radio receiver and 
wind driven generator. 

Pitcairn-Larsen Autogiro Company, Inc., Willow Grove, Pa., on 
February 7, 194 T, announced incorporation, stating that it had taken 
over the personnel, plant and contracts of Pitcairn Autogiro Company 
which would have other quarters. lts PA-36 "\iVhirlwing'' autogiro 
was a 2-place machine with cabin; its length 20 ft. 5 in., height TO ft. 
3Yz in., rotor cliam. 43 ft., weight empty r ,425 lbs., useful load 625 
lbs., fuel capacity 36 gal., powered by a \Varner r65 h.p. Super-Scarab 
engine, stated high speed in level flight r21.7 m.p.h., cruising at I02 
m.p.h., range with 36 gal. on 6o per cent power 350 mi. 
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REARWIN CLOUDSTER 

A two to three-place private owner plane with a choice of Ken Royce engines 
from go to 120 h.p. 

Porterfield Aircraft Corporation, Kansas City, lVlo., had a new 
plant, consisting of three adjoining buildings. with 37,600 sq. ft. of 
production floor area. In 1940 it enabled Porterfield to more than 
triple production over that of 1939. :Most popular of the Porterfield 
models was the Lycoming 65 h.p. L P-65 tandem trainer. Deliveries 
of the Continental~powered models, CP-55 and CF'-65. tandem train
ers, also were increased greatly. :\lthough the Porterfield trainer 
models were designed primarily for private use, and thus incorporated 
many features not found in trainers, they were rapidly finding ex
tensive use in the Government's program of flight training. During 
1940 two new models were completed: the Franklin-puwerecl, 65 h.1;. 
FP-ris and the Continental-powered, 75 h.p. 75-C custom. Pre-



lin1inary wurk \\"a:' nnnplctl'd t" acl'<J!l1!l1<Hiatv tlw iw;talbtinn ni 
Edo f1uat gear on tlw ~ln<kl Cl'-()5. Tlw C(J!lljlll"!e litw of (,_; h.p. 
models alsu \H'l"C madl' a\·ailaldc as ski-plalll'S \'<]lliJII>t'd \\·ith l;l'dvral 
all-metal ski is. Itt I <Jt I. I '• 'rtnildd \\·as planni1t~· an incn·asl' in gn '"" 
weight on the Cl'-(J_; and l.l'-r15: this incrL·asc t<J 111ah· l"'ssildl' nt••rt· 
gasoline capacity awl l<nl.~·n ran~·, ... \ \Trsi"tl "i the t 'I '-(J5. im:lud
in.l!; full ldind fli.~·ht trainit1~· \'<jllipnH·nt. ab" \\·as t':-;11\'Ctt·d l<l lJ\' aYail
alJ!c. I 'orterlil'ld was plannit1c:· c• Jill] dl't i• 111 oi a ->1 >l:t sirk-l,y-si<k 
tll<•d\'1. Tlw si<k-l,y-si<k tJJ"ckl \\'as cksi.c:·tll'd ,,·itlt a 1 .1·•-r ran~·t· <>t 
r;_; to <JO h.p. and a]],,,,·attn· i"r 100 Jl,s. <>i l'a.~ga_~l·. 

1\earwin Aircraft & l·:n~itw ( ·"mpany. h::ansas Cit_,. 1-.:::uJs .. .],._ 
velnpccl 11C\\' models, tlw ;)-place Cl<mdstcr. the 75 h.p. ~kyram~·n 
ancl an So h.p. Skyran~·cr ,,·hich was complctl'd and the appr<>n·d 
type certificate o!Jtaincd in :\larch. 1()-J.I. The ~o h.p. ~kyranger was 
the same !Jasic design as the 75 h.p. Skyran.~cr except that it was 
equipped with So h.p. Franklin ''r Continental engine. The Frank
lin engine abo was equipp,·d with a ;..;ctJ('rator and start,·r as standard 
equipment. i\ not her model was a 2-passcn~r.:r, 120 h.p. in: trument 
trainin,[!,· ship. It resemlded tlw .)-place Cloudstl'r fro111 <Jubide ap
pearance, was made in a tand,·n1 arrangement. kt\'itt.~· dual c<mtnds 
and duplicate blind flyi11g· instruments. 'flw instrunwnt panels wen· 
n1ountecl on shock-proof ],orr! motmts. and tlw rear Cfltllpartnwnt in 
which the student worked his orientation pnd,Jt.nb c<n!ld 1~<.· cl"sl'd 
orf completely with ITg·anl to Yisual rcferenn· to the outsi<k. That 
gave the instrument pilot plt-nty of r<~<Jtll. ~-~y tnaking· an instrument 
trainin.~· ship from the standard Clr.wlster dimensions. considerable 
space was obtained f"r nHJUtJting· the blind Hying instruments. and 
adequate· pay load was ,,J,tained ior carrying two complete sets oi 
1Jii1J(I flying instruments. 

During 1940, the company completed negotiations with the Cov
ernment of Tran to equip the newly formed Aero Club of Iran with 
I20 h.p., 2-place Rearwin Cloudster trainers as standard equipment. 
and 2.) planes were shipped. 

Republic Aviation Corporation, Farmingdale, N. Y .. in H)-J.O in
creased from r .;)OO to 2.550 employees and carried through an ag
gressive defem;e expansion progTam which accompanied the booking 
of more than $Go.ooo.ooo in new business, for delivery in 19-J.T and 
J ()42. The company continued to 1Jase all activities 011 production of 
single-seat military pursuit aircraft. principally "f the high altitude, 
interceptor type. During· 1 CJ40 nearly 200 planes were dclivcrccl. 
They were of the EP-r and 2-Pi\ "Cuardsman" types for the Royal 
;\ir Force of Sweden, and the l'-35.\. AT-12 and P-43 "Lancer" 
types for the U. S. ,\rmy 1\ir Corps. 
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THE REPUBLIC P-43 

A single-seat pursuit with a Pratt & 'Whitney r,wo h.p. Twin \Vasp power plant. 

Substantial improvements and additions were made to the build
ings of the company and the available productive floor area had been 
increased to 230.000 sq. ft. by the end of l<)..J.O. Complete plans were 
drawn durincr the year, contracts let, ancl work he!l·an, in Decemhe1-:::, .. . '--' . 
on a new soo,ooo sq. ft. building, adjacent to the existing plant, to 
he completed early in I<)..J.L 

Republic received a contract for ~SO . ..J.<)<).OOO worth of pursuit 
planes from the P. S. Government, wl11ch was the largest single order 



placed with any company for thi:-; type "f ain:-raft. In addition, a 
$5,2!2,000 facilities agn~cment. ior the erection f)i the new 1dant, \\"as 
made with the \Va1· Department. l"nrkr the terms .,j thi:-; a;_:Tccment. 
Republic AYiation was to he coni] H'n:-;atcd ic •r 20 per cent c • i the cost 
of the new facilities in each of the next fin~ n·ar:-; .. \t tk· end ni that 
period title was to pass to 1 he c;o,·cmi11L'I;t unkss l\('1 n1hlic deter
mined to exercise its pri,·ilcge of acquiring the pnqll'rt,· at an agreed 
pnce. 

Substantial inn·s1ml'n1s in machinery and tc.olin.~ ,,·t·n· made hy 
the company on its own acc"unt during IrJ..lO in pr\'paraticnl fnr tlw 
anticipated expansion rkmands which were realized in the later 
months. All operations in the existing plant \\Tre pn nnptly com·ertcd 
to permit exr)('ditious transfer to the new structun·. when ready. 
while production continued at an accelerated pace. Jigs and fixtures 
for the newer models were desigm·d and C'l'l•cted to 1 ll' readily remm·
ahle and it was expected that the complete manufacturing actiYi
ties of the company could Ill' transi(')'red irom nne lniilding to the 
other in a matter of less than a month. 

There were several out!=tancling characteristics in design and con
struction of all Hepu!Jiic airplanes in I9.fO, all of which were to be 
continued in I9.fT. J\11 models employed l'ratt & \Vhitncy radial air
cooled engines, which \\TI'C supercharged fnr extraordinary efi1ciency 
at high altitudes. The P-;);i series of pursuits were equipped with 
Twin vVa~p engines of r .oso h.p. 'fhe P-...J.;) "l.ancer" had a I ,200 

h.p. Twin \Vasp installation and the P-47 "\Varrinr" had the 2,000 

h.p. Double H.ow \Vasp as its power plant. 
Special Hepublic-(·n.t;·ineererl installations of the turlm superchargC'r 

gave the company's fighter planes flying qualities in the ;)O,ooo-font 
altitude range, qualities which proved exceedingly desirable in the 
light of European developments. Such pursuit-interceptors were re
garded by overseas observers as the sorely-needed answer to high
altitude bombardment attacks. The bomber squadrons of all belliger
ents, reports established, consistently operated at the highest prac
tical altitudes in order to escape anti-aircraft fire from ground bat
teries and to put at a disadvantage enemy pursuits lacking the tacti
cal ability to out-maneuver and out-speed their bomber adversaries. 

Assisted. by invaluable consultation with Army Air Corps tech
nicians, Rf'puhlic engineers successfully adapted the latc·st wartime 
developments to the newer models. These included greatly increased 
armament, self-scaling fuel tanks and effective armor for pilot-pro
~ectiot:. With the completion of a large contract for the Royal Swed
Ish Atr Force, the company entered in 19-1-1 a period of tremendous 
expansion, during which its entire production was earmarked for the 
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NEW RYAN ST-3 TRAINER 

It is powered by a Kinner engine. 

A rmy \ir Corps and the nati on 's de fense program. Deliveri es under 
existing contracts were to continue until the end of 1942. 

N . B. Rich A irplane Company, Springfield , Mass., was flight
testing a twin-engine private owner plane, the Rich-Twin. 

Ryan Ae ronautical Company, San Diego, Calif. , vastly expanded 
its production facilities by frequent enlargements of its factory and 
had a backlog of $r I ,ooo,ooo in orders. 

Although the Ryan company completed a new factory on Lind
bergh Field , San Diego, in June 1939, it was necessary before many 
months to build an addition which more than equaled in floor area 
the other new factory. Production area included 16o,ooo sq. ft. but 
additional buildings. under construction were to increase that another 
roo,ooo sq. ft. In June, 1940, Ryan also completed a new admjnis
tration building adjoining the aircraft factory. The new two-story 
modernistic administration and engineering building had become 
cramped and construction for additional office space was to begin m 

1941. 
In August and September, 1940, Ryan received from the U. S. 

Army Air Corps two large orders for its new ST-3 primary training 
plane-orders totaling $7.425,000. They were sufficient to keep the 
plant running at high capacity for r8 months. 

The new ST-3 trainer was the latest development of a long line 
of Ryan S-T trainers which were first built in 1934 and subsequently 
refined by enaineering changes. Production also included a million 
dollar export ~rder for Ryan S-T -M military training planes for ex
port to a foreign government. Many were to be equipped with sea 
floats, the first titne that Ryan trainers were used for naval pilots. 
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RYAN ST-3 

A two-place plane for primary training with a choice of a Kinner or Menasco 
engine ranging from 125 h.p. to 160 h.p. 

The company established an unusual record of test flying two ncw 
type trainers in a single day. One was the ST -3 land plane trainer, 
and the other was the first Ryan STM-2 military trainer tu be 
equipped for water flying. 

The Ryan factory had 1,500 employees on its payroll early in 1941. 
and an additional 1 ,ooo were to be hired within the next six months 
in order that H.yan planes called for under the defense program could 
be delivered on schedule. Deliveries were being made at the rate of 
approximately two trainers per working clay, and that rate was to he 
greatly accelerated when the company finished preparing tools neces-



:-an· j, •r t lw . \ i r <.. "nrps · type standanlizat ion mass production plan. 
Itt I CJ.fO h~yan deliwred to the :\ir Corps a number oi YO-:; I 

··Drag.,ntly"" .,J,sen·ation plam·s fur special flight tests. It indicated 
al.il ity t• • takl·-• di" and land within extremely limikd areas. and the 
capability .,f an unprecedented range in speed from almost a complete 
··h.,n·r"" in mid-air to ''stepping nut"' at a fast clip. The "'Drag•mfly" 
was aide t" make almost unhelieYably quick take-otTs. steep climbs 
• •n·r • •!•stacks. and land at an approach angle that ap1wared to he 
lll'ar}y Yertical ancl with an extremeh· short roll. 

T.he tll'\\" l~yan low-wing upen c~xkpit trainer inr ll).f 1 had the 
iamiliar Ryan appearance. hut otherwise it was an entirely tll'\\" air
plane. The m·w Ryan ~T-3 was the commercial trainer Yersinn oi a 
laq.~·l· ntttnl•n nf new training planes produced for the C. S .. -\rmy 
.\ir ( "orps. 

l"untidl'Itt in the belid that the ideal primary trainer should be a 
J, J\\·- wing m• muplane. the ){yan .\eronautical Company in 193-t pro
duced the first Ryan S-T. Fur six years Ryan was a pioneer in the 
In\\·-wing trainer field. retaining the basic S-T design. but making 
ttunwrous refinements in engineering and construction. After years 
,,f nJttclt ''sales resistance··. l{yan, in I9.fO, was a successful wimwr 
"f an :\ i r Corps Hight compditiun for primary trainers. The Ryan 
~-T then became the Army's ti.rst low-wing primary trainer. tints 
breaking away from a 30-year precedent of biplanes for initial flight 
instruction of Air Corps Hying cadets . 

. \ large number of Ryan trainers were in continuous operatimt 
J,y the :\it· Corps Training Detachment operated by the Ryan com
pany's sul1sidiary. the Ryan Schuol of Aeronautics at San Diego. :\s 
a result o i this close contact het ween operator and factory, the Ryan 
organization enjoyed an outstanding adYantagc in having its own 
pwYing g-mund on which to base design and production improve
ments. 

~t. I -nuis Aircraft Corporation, St. Louis, l\Io., in 19-J.O completed 
delivny of a service order of 13 PT-1 biplanes (Army PT-rs) for 
the l T. • S. Army :\ir Corps. The company also produced for the Air 
Corps a considerable number of semi-experimental developments, 
such as C-6, C-8, and C-9 balloon cars, expandable type rudders for 
C-6 balloon. Type I and Type HI retractable skiis, test-stand tanks. 
bombing trainer and target, and centrifugal blowers for observation 
balloons. 'J'he company at the same time pushed forward its own de
Yelopment program, resulting in the completion of the PT-LM--t- air
plane, a 2-seat acrobatic training ship. 

Southern Aircraft Corporation, Garland, Tex., placed in pro
duction the company's -:\'lodel E1vi-ro. a 2-place, open cockpit, highly 
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ST. LOUIS AIRCRAFT TRAINER MODEL PT-r 

A two-place trainer for the Air Corp~ powered with a Wright Whirlwind 2 25 h.p. 
engine. 

staggered biplane, specifically designed to the requirements of the 
U. S. Army Air Corps for the training of military pilots. During 
the hitter part of H)-fO, contracts wnc let ior the construction of a 
modern manufacturing plant. located on a 183-acre plant site and 
private airport at Carland, Dallas County, ]'ex. The first unit of the 
projected plant was scheduled for occupancy in the early part of 1941. 
Paving the way for this expansion was the acquisition of additional 
manufacturing machinery for the production of the BM-Io military 
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SOUTHERN AIRCRAFT BM-1o 

This two-place military primary trainer may be powered with a Continental, 
Jacobs, Lycoming or \Vright engine. 

primary trainer as well as for the subcontracting of component parts 
for other aircraft manufacturers. 

Spartan Aircraft Company. Tulsa, Okla., produced its NS-1 mili
tary primary trainer for the U. S. Navy. It was a 2-place biplane 
with a wing spread of 33 ft. 8~/s in., height 9 ft. 40 in., length 24 ft. 
7;Y.l in., empty weight 2.080 lbs .. useful load 720 lbs., gross weight 
2,8oo lbs. It had a welded steel fuselage frame, fabric covered aft of 
the rear cockpit; wing construction of laminated spruce spars, spruce 
ribs and dracr struts, all fabric-covered with the exception of the re-o 
movable metal tips; interplane and cabane struts of streamline steel 
tubing and ailerons of riveted aluminum alloy construction with fabric 
covering. The fin and stabilizer were of stressed skin aluminum alloy 
construction, and the elevator and rudder of riveted dural frame work, 
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SPARTAN NS-r 

A two-place military trainer powered with a Lycoming 220 h.p. engine. 

fabric covered. A single tab controllable from the cockpit provided 
horizontal trim. The landing gear. of the split axle type, and the 
swiveling tail wheel unit were equipped with oleo shock absorbers. 
The plane had a 220 h.p. Lycoming engine. 
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STEARMAN PRIMARY AND BASIC TRAINER 

Model 90 is powered by a Lycoming 225 h.p. engine. The 91 is powered by a 
Pratt & Whitney 450 h.p. engine. 

Stearman .\ircraft Division of Boeing Airplane Company, \Vich
ita, Kans., in lVTarch, 1941, delivered its I,oooth trainer under the 
defense program. In 1940 it had achieved a tremendous increase in 
production of primary training planes for the l T. S. Army Air Corps 
and Navy. At the same time it \Vas expanding its plants extensivelv 
to produce at a still faster rate in 19-P. \ Vith the country in need ~f 
greatly enlarged fleets of primary training planes as a starting point 



of the defense program. the Stl'arman plant was an11 1!lg the l1r,.;t to 
UIHkrtakc substantial cxpansi<Jil and gvar up tc' quantity pnHluctinn. 
1\y Scptcm!Jer, 19-J.O. :-;tcannan annouiiCcd that it had reached a pnJ
duction rate of one airplane cn·ry three hours ic 1r tlw t wu main shifts 
oi ead1 day and that the rate wa,.; IJCing accclnated stL·adily tu\\·ard 
a future schedule oi one airplanl' l·n·ry <JU min. 

The Stearman contracts iro111 the L'. ::-; .. \rmv and :\avy com
prised upward of J.ooo airplane,.;-the largL·st nher nf primary 
trainers ever orckred by the ( ;,,n~rmnent in peacl't. .L~ in lin one manu
facturer. l'roduction of the,;(' planes drew a \Tritahle stream of dL·
Iivcry pilots to \Vichita tu ferry the craft tu the varim1s training cen
ters fur usc in schooling Ill'\\' ,\rmy and -:\av.'· flyi11g· cadets uncler the 
defense program. Hy early HJ..j.I, as many Stl'arman trainers were 
!wing delivered in a period of two weeks as were completed in the 
entire two years of 1937 and H).)8. 

Stearman started I9-J.O with I.Jj,OOO ~q. it. of fluur area. 1\y early 
I<J..j.I this had been more than dou!,Icd. bringing the area uf the Plant 
\ru. I to approximately .::;oo.ooo sq. ft. 1\Ieanwhilc, an entire new 
factory comprising 43g,ooo sq. ft. was nearing cumpletiun close by. 
as 1-'lant Ko. 2. Both factory units were located on the \Vichita 
Municipal Airport. Plant No. I was devoted entirely to engineering 
and production of training planes. l'lant No. 2, a 330 by T ,ooo-ft. 
modern structure, was to be devoted to the production of major sub
assemblies such as outboard wing ~:ections and tail surfaces for four
engine Boeing Flying Fortresses. to be assembled at the main Boeing 
plant in Seattle. This new plant, clesignecl to ftt iclealizecl production 
layouts, consisted of large clear working areas, flanked by a ware
house building along one entire side to feed materials direct to the 
production lines. 

The personnel of the Stearman Division grew from 500 at the 
beginning of 1940 to I,8oo at the beginning of I94I, and was ex
pected to reach more than 6,ooo by late summer of 19-J.I, including 
the new personnel at Plant No. 2. 

Stearman's defense orders comprised six basically similar types 
of primary training planes, with varying engine installations. These 
were the Army PT-r3B, PT-17, and PT-r8. which employed Ly
coming I<-68o-r I, Continental R-o;o-s. and Jacobs R-755-7 engines, 
respectively: and the Navy N2S-I, N2S-2 and N2S-3. the first and 
third of which employed Continental T<-670-4 engines, while the 
second incorporated a T ~ycoming R-68o-R. The Lycoming and Con
tinental engines use(l were rated at 220 h.p., the Jacobs at 225 h.p. 
All were 2-place biplanes featuring high maneuverability and rugged 
serviceability. They had a wing span of 32 fL, 2 in., height 9 fL 40 
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in., kngth -'-t it. ~) 1 2 in .. wing area --'~/-0 sq. it., grus::; weight 2,;oo lb,;. 
\·arying· ::;]iglnly with dith·rellt engine installations. Their stated high 
spet·•l wa:-: 123 m.p.h .. and crui:-:ing range irom -fOO to -t-'S mi. 

The:-:e primary t ra inns hac! a i usdage nf welclecl steel frame. fall
ric co\·cn·d. \\·ing,; '' i :-:prtll'e ,;par:-:. spruce riLJS and aluminum alluy 
channel drag struts. all iahric-coyerecl. interplane and cahane strut:-: 
of streamlined aluminum alloy tubing and ailen•ns of rin·tecl alu
IIJinum alluy con:-:tructiun. iahric-cun:n:cl. \\'dded steel tubing con
struction was used in the tail group, \Yith !]xed stabilizers and \Yith 
horizuntal trimming· proYided hy means of an c:leYator tah. Landing· 
geat· was of the full cantilen·r type. equipped, as was the tail wheel. 
with uleo shock ab:-:orbcrs. 

Another Stearman type in I9-tO was the experimental .-\ i r Corp:-: 
l\Todel XA-2r Stearman }.fudel -'\:-100) twin-engine attack bomlwr. 
It was equipped with I .-too h.p. Pratt and \ \'hitney R-2 I 8o engine:-:. 
using Hantilton ~tandanl three-blade ccm:-:tant-spt·ed full ieathering 
propeller:-:. It hac! a wing span of 65 ft .. length 53 ft. g in .. height 12 
it. S in., and gross weight t8.230 l11s. This airplane \Yas an all-metal 
hig·h-wing monoplane with fuselage of semi-montx-oque construction. 
wings of the stressed-skin type, flush riYetecl. and with landing gear 
and tail wheel fullv retractable. 

Early in I<)-t r. the Stearman Division brought out a new type 
monoplane trainer which company ofllcials believed to merit an ex
ceptionally bright future. The new airplane was clesignccl for adap
tation either as a primary m· a basic trainer. As a primary trainer it 
was designated as the Stearman :.rode! go. equipped with a 225 h.p. 
Lycoming R-68o-li4D engine and having a stated top ~peed of qo 
m.p.h. with gross weight of 2.8ro lhs. The basic trainer or advanced 
trainer version of the same airplane was designated :i\Iodel gr. carry
ing a Pratt and \Vhitncv T1B3 engine rated at -t50 h.p. It had a 
gross \Veight of 4.150 1i1s. and a stated high speed of 190 m.p.h .. 
cruising at 100 m.p.h. ancl range of 8oo mi. 

The new Model 90-91 in tests showed exceptional qualities as a 
training plane. and in addition the design had the advantage of having· 
been planned from the outset with a view to mass production, officiaL; 
of the company statc:d. The airplane employed all three current type~ 
of aircraft construction. The rear half of the f usc !age was metal 
monocoque and the front half was steel tube, metal covered. The 
horizontal control surfaces and vertical fin were of plastic construc
tion. All other movable ~urfaces were metal structure with fabric 
covering. The wing structure was of a novel construction employing 
plastic principles, through the usc of spruce poplar plywood, resin
honclecl. The wings were fabric-covered. The fuel tanks, integral 
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STEARMAN TRAINER PT-r3B 

The PT-r3B has a Lycoming engine. The PT-17 has a Continental 220 h.p. 
engine. The PT-r8 has a Jacobs 225 h.p. engine. 

with the wing structure and located in the center section, had a plastic 
])ase which was sealed with a coat of synthetic rubber, a type of con
struction which combined inherent dependability with simplicity and 
economy for rapid production. Design for mass production was car
ried into many details. Instrument boards were made quickly de-
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THE STI:\"SON VOYAGER 

:\ three-plaCL' plane for the private owner, powered by a Franklin 1 · 90 1.p. engmc. 

mountable and intercl~ang~abl~: all accessory and control equipment 
in both cockpits \\'aS hkew1se mterchangeahlc and of identical design. 
ancl standardization throughout the airplane was approached fr~m 
the standpoint of eliminating right and left, front and rear and other 
unsymmetrical obstacles that militate against mass production. ef
ficient servicing and relatively low cost. The cockpit was enclosed 
with Lucite, a transparent plastic, and supported by a heavy steel 
structure protecting the pilot and student in the event of tu;.nover. 
The airplane was provided with landing flaps, in both models, and 
provision for retraction of the landing gear if desired. Into the new 
design was incorporated the result of Stearman's experience gained 
in the development and production of _large numbers of training type 
airplanes for the Army and Navy dunng several years. 

Stinson Aircraft, Division of Vultee Aircraft, Inc., vVayne, 1\llich., 
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This 

TA YLORCRAFT l\IODEL B 

two-place trainer IS offered with a choice of Continental, Franklin or 
Lycoming 65 h.p. engines. 

hruught out a Jll'\\. plane ior the pri,·ate owner, known as the Voyager. 
it was an improved version of the Stinson 105, which had built-in 
slots and flaps. They were retained in the new Voyager model for 
19-P. The Voyager was a 3-place cabin monoplane powered by a 
rJO h.p. Franklin engine. Jt had a stated top speed of I r 5 m.p.h. 
:-;tandard equipment included hydraulic brakes, parking brake, wheel 
pants. s~eerahk tailwheel and bonding for radio. The Franklin en
gine developed 90 h.p. at 2,500 r.p.m. Take-off run with full load 
was 550 ft. The rate of climb was 6oo ft. a min. :-;crvice ceiling was 
T 3.000 ft. 

Swallow Airplane Company, Inc., \Vichita, Kans., developed a 
low-wing tandem trainer, the LT65, and early in H)4I was preparing 
for production in a new bctory with 40,000 sq. ft. of floor space. 

Taylorcraft Aviation Corporation, Alliance, 0., in 1940 took orders 
for r,or7 airplanes as compared to 487 in 1939, an increase of 109 

! 
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T:\YLORCR:\FT .i\-IODEL BI1 

Offrrcd with a choicl' of 6:; h.p. L'!l~inl':', ContinC"ntal, Franklin or Lyroming, this 
private O\\"nl'r planl' rarril's (\\"o. 

per cent. Productiun totaled 92-1- planes, an increase of 92 per cent 
over 1 ~39· Unfilled orders on L>ecemlwr 3 r, 19-1-0, amounted to $225,
;)..j.8.39 against $.)8,88o . ..j.6 at the end ui 1939· 

In order to cope with a continually increasing backlog of incoming 
orders the company in It)..j.O erected additions to the plant and a new 
office lmilding of the most modern type. The building program in
cluded an So x 100 it. hangar ami experimental department, t\\'o 
hard-surfaced rum,·ays r ,ooo ft. each ami two seeded runways of 
approximately 2,000 ft. each. Total flour area, including the hangar 
was increased from 22.000 sq. it. to about 72,000 sq. ft. Considerable 
additional machinCJ")' and equipment were added and the enlarrred b 

plant laid out for more efficient flow of production. The proclucti ve 
capacity of the company was tripled, permitting the building of one 
plane an hour, or about 2,000 a year in one shift, or ahout 3,500 a year 



in two shift~. Tntal costs of the expansion program was ahuut 
$225,000. 

Taylorcrait plann~d the intruducti"n "i a new deiUXl'. ,;ich--hy-~ide 
nHmoplane. containing a nunJlJ~t· of impro\TI11l'nb 11v~r the IIJ.+O llltHil'l 
in de~ign. colt 11· and equipment. ~tandard equipment inclwkd cnm
pa~~. whel'i and parking brake~. auxiliary o-gal. wing tank in addition 
to n·gular 12-gal. tank under the hood, iull swivl'l tailwlwel. dual igni
tion. and full navigation light wiring. For the ~ time Taylorcrait 
includl'd in its lil!l: a tandt·m airplane. I >e~igned 'uggedly ftJI' studl'nt 
training. tlw Ill'\\' ~hip was to Ill' , d'fl'n·d with optional landing· g·l'ar. 
orthodox '1r tricvcle. 

Timm Aircr;;it ( ··~rporation. \'an :'\uys. Calif.. wa~ dl'\'l'ltlping· a 
2-]Jiace train(']', I 'T-175-K. 

\'~ga :\irplane Company. l:urlmnk. Calif., was a ~ul1~idiary oi 
r .ockheed Aircraft ( 'orporatiun. The new Vega plant un the edge of 
Lockheed :\irport at lhtrhank was to become nne of the nation's great 
reservoirs of aircraft equipment during I9..j.l. It occupied -t5 acres. 
with more than 1 .ooo.ooo sq. ft. of plant area, which combined with 
250.000 sq. ft. in th~ older Vega plant. gave the company a million 
and a quarter sq. ft. I·:mployment totaled 4.000 at the beginning oi 
1941. Tt was to he raised to I5.000 during the year. Vega's produc
tion was coordinated closely with that of its pan·nt company. Lock
heed. J\lso, Vega was going into production on its ·Model 35 primary
secondary trainer. 

The Vega 35 trainer was a single engine, 2-place, tandem low
wing. all-metal monoplane. It had a wing span of 29 ft. 8 7/8 in .. 
length 25 ft. 5 3/4 in .. height 6ft. I I in., wing area q7.2 sq. ft.. power 
loading q.os lbs. per h.p., \ving luacling 12.45 lb~. per sq. ft.. weight 
empty r ,278 lhs., useful load 549 lbs., gross weight 1,827 lbs., fuel 
capacity 25 gal., stated maximum speed I24 m.p.h., cruising at 112 
m.p.h., range 312 mi. The trainer was powered by a 125 h.p. 
:Nlenasco Pirate, with alternates Kinner, Warner, Ranger or :\'Tenascn 
D..J.-B. 

Vought-Sikorsky Aircraft Division of United Aircraft Corpora
tion, Stratford, Conn., in I 940 completed an expansion begun the 
previous year, thus practically doubling its available floor space. Still 
another expansion was begun during I940 and, when completed, this 
was almost to double again the previously-existing floor area. Simi
lar increases in personnel were effected, raising total employment from 
I .sao to 3,6oo persons. Upon completion of its new facilities, Vought
Sikorsky expected to employ nearly 7,000 men and women and to 
have a total plant floor space of 63o,ooo sq. ft. 

The activities at Vought-Sikorsky during I940 consisted prin-



THE VEGA MODEL 35 

This two-place primary-secondary trainer is aYailablC' with a choice of engine's in 
a horsepower range from 12 5 to 1 So. 
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VOUGHT -SIKORSKY S-4.3 

A 19_pJace amphibian pO\vered with two Pratt & Whitney J-Iornrt". 

cipally of preparing for quantity production of airplanes for the U. s. 
~avy; completion of developm~nt on two ne\~ types of aircraft; manu
facture of aircraft for the navtes of the Umted States, England and 
France, and production of some commercial planes. 

One of the two new types developed was the Vought XF4u_ 1 

single-seat :hip board fighter, equipped with a Pratt & Vlhitney Double 
\V asp engine and a Hamilton Standard IT ydromatic propeller. The 
Vought fighter underwent official Navy trials, in which it developed 
a high speed of over 400 m.p.h., according to the company. The 
Vought Fighter was a low-wing, all-metal monoplane of monocoque 
construction. It had a spot-welded fuselage, an inverted-gull type 
wing, and retractable landing gear. 

The other new type developed by Vought-Sikorsky was the Si
korsky VS-300 helicopter, an experimental rotating wing aircraft 
which in several hundred flight tests proved capable of rising straight 
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VOUGHT-SIKORSKY V-rs6 

A two-place din bomber with Pratt & Whitney Twin Wasp Junior 750 h.p. engine. 

up from the ground, hovering motiunles~, flying forward, backward 
or sidewaYs, and landing by vertical descent without any forward nm. 
The hclic~pter was a single-place craft. equipped with a 90 h.p. air
cooled Franklin engine. The puwn tkvelopccl by this engine was 
transmitted through a system of belts and shafts to drive a main 
rotor and three auxiliary rotors. The main rotor provided the forces 
necessary for ascent, descent, hovering, or level flight, while the 



\'OUG 1-!T-STKORSK V \'S-44A 
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This 28 lo 40 place ocean tran:;porl is po\Hred with four Prall II: Whitney Twin 
Wasps. 

auxiliaries governed the direction of flight. The VS-_)oo became the 
first successful main lifting mtur helicopter in the world and cs
tabli<:hecl the longest flight (lf a direct lift airnaft in the United Statcs. 
it was lJclievecl, during its various flight tests . .'\ record-making flight 
of the Vought-Sikorsky Helicoptn VS-.wo-.\, took place at Strat
ford, Conn., on 1\pril 15. 1941. with Igor T. Sikorsky at the controL 
of tlw ship. lVT r. Sikorsky l1overed over an area of less than an acre 
for r hn11r 5 min. 14.5 sec .. after making a tr11e vertical take-off with 
no ground run or angular climb. The descent and landing at the end 
of the flight were likewise vertical, with no glide or forward motion 
over the ground. This was the first officially recorclecl flight of the 
helicopter in the vVestern Hemisphere and it therefore established 
the first national record for this type of ship. The directing official of 



the.:\ .. \ .. \. wa~ \Villiam C. Zint of .:\cw York, and the two official wit
IJessc,; \H~re \\-illiam H. St. John and \\'alter E. Goclclarcl, of Strat
ionl. 

The gross weight oi the ship at the time of the record flight was 
appruximatcly I . ...?SJO II>,;. 1 t had a threL·-hlatkd main rotor, 28 it. in 
diamctc1·. and three twu-hladccl auxiliary tail rotors, 92 in. in diameter. 
The pitch (li all oi the rotor,; was cuntrullalJ!e. \vhich pn•vidcd control 
in Hight. Tlw pmn·r was transmitted in the experimental model 
through a Illllitiplc ill·lt dri\·c fur purposes uf f1exibility in making 
alterations. l ·(lnt rc ,J \\·as secured by tlw cunn·ntional throttle stick 
and ruddl'r, plus a pitch cumru! k\'l·r which gu\'l'l'IJcd the angle of 
attack ',f the main n•tor blacks. 

The manufacturing activities at \'uught-.Sikorsky Aircraft during 
1 9-1-0 were c!L·\·otcd primarily to Y ought .S I \2 C -2 and SB2 C -3 scout 
dive !Jombcrs and \·ought OS...?l--r and US2U-2 observation-scout,;, 
all for the li. S. -:\avy, as well as Vought \'S-156-F2 scout dive 
IJOmbers for the French -:\avy and \·ought VS-rs6-Dr scout dive 
IH)mbers ior the Uritish -:\avy. Two Sikorsky S-43 commercial am
phibious also were built for the Rov;:ll Dutch East Indies :\ir
ways. 

The Vought scout dive bombers produced for the U. S. -:\avy 
were similar or improved n:rsions o i the S 82 C -2 monoplanes 
already in service. Those built for the Hriti,;h and French navies 
were of the 2-place, low-wing, internally braced monoplane type, each 
equipped with a Pratt & \A,Thitney Twin \ Vasp Junior engine and a 
1-1 amilton Stanclarcl constant speed propeller. 

The Vought OS2U-r and OS2U-2 obsen·ation scouts for the U.S. 
Navy were of the low-wing monoplane type. with metal monocoque 
fuse !age employing cxtensi ve spot-welding. Each plane was powered 
with a Pratt & \ Vhit ney \ Vasp Junior engine and a Hamilton Stand
ard constant speed propeller. They were com·ertible either as land 
planes or single-float seaplanes. but their main function was as sea
planes operating from battleship and cruiser catapults, and acting to 
direct gunfire or conduct long-range observation-scouting missions. 
1VIore than 1 ,ooo airplanes of this class were on order for the LT. S. 
Navy. 

In connection with its 1940 manufacturing activities, Vought
Sikorsky instituted a plan of subcontracting as much work as possible, 
ancl entered into aurecments under which the Brig!!s lVIanufacturino· b ..__._, ::-, 

Company began to make wings and Fleetwings. T nc., started to supply 
tail surfaces for Vought-Sikorsky airplanes. 

In the field of commercial production, the two Sikorsky twin-en
gine S-43 amphibian transports delivered to K.N.I.LJvi. were of the 
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VULTEE EXPANSION FOR DEFENSE 

View of the large plant at Downey, Calif., one of the three factories of Vultee 
Aircraft, Inc. 

latest twin-tail type. They were equipped with I-Iamilton Standard 
Hydromatic propellers. 

Construction of the three long-range Sikorsky VS-44-A flying 
boats for American Export A irlines was in process during the year. 
The VS-44-A was the commercial version of the U. S . Navy's big Si
korsky patrol bomber and was a 4-engine, high-wing, cantilever mono
plane with a semi-monocoque hull, the construction being of meta l 
throughout. Equipped with four Pratt & Whitney Twin vVasp engines 
and Hamilton Standard Hydromatic propellers, it was designed to 
have every modern improvement, including accommodations for r6 
overnight passengers and a crew of 1 I, plus a substantial load of mail 
and express. To meet modern requirements for transoceanic opera
tion, the VS-44-A was to have a range of 3,8oo mi . at a speed of 
150 m.p.h ., carrying a payload of s ,ooo lbs. 

Vultee Aircraft, Inc., Downey, Calif., during 1940 included pro
duction Of basic trainers and private planes, the fabrication of parts 
for attack bombers, and preparatory work for the production of pur
suits, bombers and observation-liaison planes. At the Vultee 1-ield. 
Calif. Divi sion, production centered around the BT -IJ;--a basic 
trainer for the U. S. Army Air Corps. This trainer, known as the 
Valiant was a 2-place, single engine, low-wing monoplane, powered 
with a Pratt & Whitney Wasp Junior engine developing 450 h.p. An 
order for 300 of those trainers had been placed by the Air Corps in 
September, 1939, and by the end of 1940 only a few units remained 
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VULTEE VALIANT 54 

A t wo-placc basic trainer with Pratt & Whitney Wasp Junior 450 h.p. engine. 

to be completed. During 1940 the V ultee Field Division also com
pleted the fabrication of parts for attack bombers to be assembled in 
a foreign country. These bombers, known as V 12C and V 12D, were 
3-place, single engine, low-wing monoplanes, incorporating tremen-
dous firepower. 

In August 1940, Vultee purchased the Stinson Aircraft Division 
of Aviation l\1antlfacturing Corporation, with plants at Nashville, 
Tenn., and \i\Tayne, Mich. The Nashville plant was being used by 
Vultee as a nucleus for greatly expanded facilities for military plane 
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\'ULTEE ATTACK BOMBER 

A 1.6oo h.p. \Vri;;ht Cyclone engine powers this model V-12lJ. 

manufacture, and the \Vayuc plant was continuing with the produc
tion of private planes. (see Stinson.) 

During 1940 the plant facilities uf Vultce were greatly expanded. 
The company had 273.~00 sq. ft. of space available at the beginning 
of the year. By the end of 1940, the area had been increased to I ,025,
ooo sq. ft., a rise of 239 per cent. \iVhen the expansion program was 
complctcd in .\pril, H)4f, the total facilities were I,795,000 sq. ft. at 
the three V ultee Aircraft divisions. 



~28 '--vv"-

:i': 1: 
·-~' 'l-: 

~-----------------------------+----36~----------------------~ 

VULTEE VANGUARD 

A one-place pursuit powered with a 1,2oo h,p. Pratt & Whitney Twin \Vasp engine. 

Company personnel figures also rose sharply. At the beginning 
of 1940 there were r ,255 employees on the payroll, and by December 
31 this number had increased to 6.~oo. Total employment at the three 
divisions was to be approximately 1;.ooo late in 1941. 

In January, 1941, Vultee delivered tu the Air Corps the final unit of 
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WACO MODELE 

l 

A four-five place plane with a choice of Jacobs, Lycoming, Pratt & Whitney or 
Wright engine, ranging from 300 to 420 h.p. 

an order for 300 basic trainers, completing the contract ahead of sched
ule. Production commcnccd immediately on a new order for trainers. 
known as the DT-I:), basically the same as the BT-13, but powered 
with a Wright engine. This trainer was manufactured at the Vultee 
Field Division, and improved mass production methods increased 
output of this one model alone to 250 planes per month. 

Production also commenced on an order for pursuits for the Can
adian Government. This plane, known as the Vanguard P-48, had 
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WACO MODEL F -7 

A two-place military trainer with a choice of Continental, Jacobs or Lycoming 
engines of 220 or 225 h.p. 

a span of 36 ft. and ·was a single-engine low-wing monoplane. It was 
powered by a Pratt & ·whitney Twin vVasp engine developing 
1,200 h.p. 

The Nashville Division began production of an observation-liaison 
plane for the Army Air Corps, the 0-49, the export version being 
known as the Vigilant 0-74· It was a 2-place, single-engine, high
wing monoplane of metal construction, mainly fabric-covered. It 
was powered by a 9-cyl. Lycoming engine developing 285 h.p. 

The Stinson Division continued the production of private planes, 



concentrating on the Stinson V uyager. and abo completed a 12:; 

h.p. artillery observation-liaison plane, incorporating tandem seating 
arrangement, plexiglas dome and full span slots. 

Early in 1941, Vulke produced an original model dive-bomber, 
Vengeance, incorporating several new design and auxiliary it'a
tures calculated to make it one of the iastest and most efficient din·
bombers in the world. 

The \Vaco Aircraft Company, Troy, 0., in I 'was in production 
em its .\Iodel E Airistocrat and .\lode! S cabin 1JJane iur the pri\·ate 
owner. During the latter half of the year, however. \Vaco concen
trated largely on production of the ~Iodel UP-F-7 (Air Corps Y 1-,T
r 4) trainer for flying schools operating under the C I 'T program. 
The trainer was for advanced classes. \Vaco produced 2S6 planes in 
I 940. A number of small Government contracts also were completed 
as were several subcontracting orders. The plant was rearranged to 
permit greater production. Quantities of machine tool and power 
equipment were installed. The company's policy was to maintain 
intact its large dealer and distributor organization while contrilmt
ing in every possible way to the defense program. 

Aircraft Engine Manufacturers 

Aircooled Motors Corporation, Syracuse, N. Y ., was incorporated 
under the laws of New York State in January, 1936, under its old 
name of Doman-Marks Engine Company, Inc. It claimed to be the 
oldest engineering group producing aircooled engines, especially pres
sure aircooled engines, in the United States. 

l\1 any of the present key personnel of Aircooled Motors Corpora
tion are former I'ranklin employees, who brought to this company 
their 40 years of aircoolcd motor experience. In 1937 new capital was 
obtained. The company acquired all the patents, the trade name, trade 
mark and good will, and changed its corporate name to the Aircoolecl 
Motors Corporation, applying the name Franklin to all engines of its 
design and manufacture. 

From 1936 to 1940, inclusive, the company produced 6,300 en
gines from 45 to roo h.p. It was in production on five models of 
aircraft engine.s with a range of 65, So, 90, 120 and 130 h.p. The 
Franklin 65, So and 90 h.p. engines were 4-cyl. horizontally opposed. 
aircooled engines, the first two displacing 176 cu. in. and the latter 
displacing 199 cu. in. The Franklin 120 and 130 h.p. models were 
6-cyl. horizontally opposed, aircooled engines displacing 264 and 29S 
cu. in., respectively. 

Allison Division, General Motors Corporation, Indianapolis, Ind., 
took on an extensive expansion program typical of the entire aircraft 
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i\IRCOOLED FRANKLIN 8o AND 90 H .P. ENGINE 



AIRCH.AFT YEAR BOOK 

ALLISON V-1710 F ENGINE 

industry in 1940. These activities followed two broad directions of 
effort: fir st, expansion of production facilities and abi lity to produce 
in continually increasing quantities ; second, expansion of engineering 
activities to provide for ability to produce, and in addition, also, pro
vide for the increased tempo of development work made necessary 
by the new types of airplanes required and the early obsolescence 
caused by the intensive use of all aviation products under wartime 
conditions. 

The initial direction of accelerated eng ineering activities was to 
provide for large production of the 12-cyl. V-type liquid-cooled engine 
in several different models. Different models were necessary to pro-

THE ALLISON V-1710-C15 ENGINE 
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ALLISON -nro E ENGINE 
. b d t . I II Airacobra. The Wtth separate gear ox an . ex enst~n s 1aft as used on the Be . bub 

separate gear box permits shoot.mg a cannon through the propeller · 

vide for the individuality and originality of fighter plane designs 
brought about by mandatory war requirements that certain types of 
fighter airplanes had to ha\ e a top speed of 400 m.p.h. or better 
to atta in a superior military position. P rior to the defense pr?l?ram, 
aircraft engines had not been built in sufficiently large quantities to 
permit the e..xten ive tool , gage and jig equipment that was nece_s~~ry 
for production of thousands of engines under the program. Facihtres 
for drawings, detailed specifications, manufacturing control and pro
duction routine had to expand rapid!) to take care of the many thou
sands of detailed items which were required many months in advance 
of actual output. 

At the beginning of 1940, Allison had in use go,ooo sq. ft. of floor 
space although 350,000 was under construction at that time. At the 
end of the year approximately r ,2oo,ooo sq. ft. of floor space was 
available with well over half of that area in active use and the re
mainder being equipped with machinery as rapidly as it became avail
able. 

The personnel was increased to over 7,500 employees at Indian
apolis, with 1,750 people at the Cadillac Division in Detroit, where 
approximately 140,000 sq. ft. of manufacturing space, with new 
machinery in operation on Allison engine parts. In addition, a new 
aluminum foundry was built and equipped at Delco-Remy Division 
at Anderson for the production of part of Allison's heat-treated 
aluminum alloy casting requirements. The Allison program called 
for r,ooo engines a month by late 1941, from the 350 a month level at 
the beginning of the year. It was to require personnel at the Indian
apolis, Detroit, and Anderson plants of approximately 14,000 per
sons. All Allison's activities were devoted to the defense program. 
Supervisory and key personnel was obtained to a large extent from 
other General Motors organizations. 

The experience of that trained personnel enabled Allison not 
only to meet the production demands but also develop new methods 
to perfect and improve the quality of engines produced. 

An expanded program of continually proof-testing the many parts 
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THE CONTINENTAL ENGINE 

was adopted. S uch a program permitted making minor modifications 
to facilitate production without the long delays of flight testing. 

During 1940 accelerated tests were carried on with completely 
equipped airplanes. These planes were put into service to accumulate 
the maximum flying hours and military performance in the shortest 
period of time. 

O ther developments provided fo r higher altitude ratings of en
gines through the use of improved gear-driven superchargers. VI/ ork 
also was continued on designs to further the use of engines with ex
tension shaft drives and various types of special reduction gears. Such 
extension shafts permitted locating the engine in the airplane quite 
independent of the propeller, thus resulting in more effective use of 
desirable armament, as well as providing more compact and more 
maneuverable, high-speed airplanes. A current example of the use 
of such a design was the Bell P-39, which in addition to the regular 
machine guns, carried a long-range cannon which fired through the 
axis of the propeller. This was made possible by the use of a separate 
gear box which became practically a part of the airplane nose struc
ture. This separate gear box was driven by the engine by means of 
an extension shaft rotating at crankshaft speed. 

A new engineering building, completely air-conditioned and acous
tically treated for sound control was put into operation. The experi-
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THE CONTINENTAL W -670 

mental machine shop and test facilities that were a feature of the 
engineering department were expanded. 

Military experience pointed to the necessity of faster and longer 
range airplanes, and Allison fel.t that the intensive development work 
on liquid-cooled engines would continue to grow at an increasing scale. 

Continental Motors Corporation, Muskegon, lVIich., extended the 
power range of its A engine to So h.p., making the A type available 
with ratings of 50, 65, 75 and So h.p. Continental also developed an 



1\IRCR/\I'T YEAR BOOK 

JACOBS L-sMB ENGINE 

"exclusive" fuel injection system for the A engine. The fuel injector 
replaced the conventi onal carburetor, eliminated carburetor icing 
troubles, increased fuel economy, reduced fire hazards, permitted 
fast warm-up, and through it:; more uniform distribution of fuel added 
greatly to smoothness of operation. The Continental W6;o aircraft 
engine carried no maj or design changes, but continued to live up to 
its long established reputation for dependable and economical opera
tion in trainer planes and commercial aircraft. 

Jacobs Aircraft Engine Company, Pottstown, Pa., continued pro
duction of its L-4, L-5 and L-6 series, ;-cylinder, aircooled, radial 
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JACOBS L-6MB ENGINE 

engines . The MB models were equipped with one Scintilla magneto 
and one Scintilla battery distributor , while the M models carried two 
Scintilla magnetos . All models carried an E clipse Is-ampere gener
ator as standard equipment and could be equipped with various com
binations of extra accessories, including direct electric starter, fuel 
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KINNER B-5 AND K-5 

Model K-5 is rated at 100 h.p. and the B-5 at 125 h.p. Both are five-cylinder 
radial aircooled engines. 

pump. vacuum pump, hydraulic pump and machine gun synchronizer. 
All models could be equipped for fixed pitch, controllable or constant 
speed propellers. All models had sodium filled exhaust valves, forged 
aluminum pistons and four crankshaft hearings, two roller and two 
hall. All crankcase sections were magnesium alloy castings. except the 
front half of the main crankcase which was an aluminum casting. 
No basic changes were introduced during the year, though various 
design improvements were incorporated in all models. 

A new model of the Jacobs L-4 series incorporated automatic 
valve gear lubrication and other modifications to comply fully with 
the latest Army-Navy specifications. and the company received a 
contract from the Air Corps to supply a quantity of that new model 
for installation in Stearman PT-18 primary trainers. 

Kinner Motors, Inc., Glendale, Calif., a new company with new 
policies, was organized in January,. 1939, for the purpo::e of purchas
ing the name and business of the former Kinner Airplane & Motor 
Corporation, Ltd. In July, 1939, Kinner Motors, Inc., took over the 
operation of the corporation. During 1940, the new Kinner B-54 125 
h.p. engine was granted approval by the Civil Aeronautics Adminis
tration. This engine incorporated all latest improvements by Kinner 
engineers, including a No. 10 spline crankshaft. In addition to the 
customary test for A. T. C., the engine successfully passed the Army 



THE AIRCRAFT MAN FACTURIN G IND STRY 299 

KINNER B-s R SERIES 2 ENGINE 

Type Test at Wright Field, Dayton, 0. That engine was used to 
power Ryan Primary Trainers purchased by the U. S. Government 
for training purposes. 

During the year Kinner also received an order for 509 of its B-5 
model engines to be delivered to Canada for use in Fleet training 
planes. They were used as standard equipment for training pilots 
under the British Commonvvealth Air Training Plan. The order re
fen·ed to was partially filled in 1940 and was to be completed by 
March, 1941. A total of 511 engines was produced during 1940. 
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KINNER R-5 SERIES 2 ENGINE 

Lycoming Division, Aviation Manufacturing Corporation, \N il
liamsport, Pa., manufacturers of aircraft engines and hollow steel 
propeller blades, continued production on the R-68o-E Series 26s to 
300 h.p. engines, the R-68o-D Series 24S to 260 h.p. and l~-68o-B4D 
225 h.p. 9-cyl. radial aircooled engines. Lycoming also continued pro
duction on the 0-I4S Series so, ss, 6S and 7S h.p. 4-cyl. horizontally 
opposed aircooled engines for the light plane field. In aclclition, Ly
coming, late in I940, announced 4 new direct-drive engines of higher 
horsepower, two 4-cyl. and two 6-cyl. horizontally opposed aircooled 
engines of IOO and I2S h.p. and ISO and I7S h.p. The new Series 
were designated as Lycoming 0-2JS, IOO h.p. and Lycoming 0-290, 
I25 h.p., 0-JSO, ISO h.p. and 0-43S, I7S h.p. series. The new 6-cyl. 



KINNER R-s 

~2 ..!?. r------,_._ 16 a EProx. 
,-- 15 !--!... ~-16 3 I 8 I i6 

This five-cylinder aircooled radial rnginr is ratrd at 160 h.p. 

power plants had the same basic specifications as the new 4-cyl. en
gine:-; excepting displacement. 
. vVith the addition of these higher horsepower engines, Lycoming 
ofiered plane manufacturers a power range of from 50 to 175 h.p. in 
engines of the horizontally opposed. aircoolecl type. 

LYCOMING SERIES R-68o-D AND R-68o-E 

A nine-cylinder radial aircooled engine; D models are rated 240 to 26o h.p. for 
take-off; and E models are rated 280 to 300 h.p. for take-off. 
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LYCOMING SERIES R-68o-D and E 

The new Lycoming horizon tally opposed engine in the higher 
horsepower brackets was a logical outcome of the lower manu factur
ing and maintenance costs of this cylinder arrangement. Both 4 and 
6 cylinder models lent themselves particularly well to latest plane de
signs for both commercial and military training planes. 

Careful consideration was given in designing the engines to ob
tain a maximum of interchangeability of parts from the standpoint 
of production and servicing. The stroke of all the engines was the 
same, being 3Ys in. The bores of the IOO h.p. 4-cyl. and 150 h.p. 
6-cyl. were both 4Ys in., while the bores of the 125 h.p. 4-cyl. and 
175 h.p. 6-cyl. were also the same, being 4Ys in. This permitted 
interchangeability of cylinder assemblies as well as many other parts 
on engines having the same bore. Crankshafts on the 4-cyl. models 
were interchangeable, while the same was true of the crankshafts 
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LYCOMING 0-235 AND 0- 290 

on the t>vo 6-cyl. models. A ll connecting rods on both 4 and 6-cyl. 
engines also were interchangeable. 

The Lycoming 0-235, 100 h .p. , the 0-290, 125 h.p. and the 0-350, 
I 50 h.p. developed their rated horsepowers at 2,550 r.p.m. while 
the 0-435, 175 h.p. engine developed its rated horsepower at 2,350 
r.p.m. 

L ycoming R-68o-D, 260 h.p. engines installed in Stinson Reliants 

LYCOMING 0- 235 

A four- cylinder horizontally oppo~ed aircooled engine rated at roo h.p. at 2 ,550 
r .p.m. Model 0-290 1s rated at 125 h.p. at 2,550 r.p.m. 
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LYCOMING 0-350 AND 0-435 

continued to be used in the airmail pickup service and also were in
stalled in Stinson Reliants delivered to various air lines for instru
ment training of pilots. The Waco Aristocrat had a 300 h.p. Ly
coming engine. Other new installations of military Lycoming en
gines were in the Beechcraft, Curtiss-vVright and Cessna twin-engine 
trainers, in the single-engine Stearman and Spartan trainers and in 
the Stinson 0-49 Liaison plane. Production of military engines was 
increased tremendously. Additional new machinery was installed and 
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LYCOMING 0-350 
A horizontally opposed six-cylinder aircooled engine rated at ISO h.p. at 2,550 

r.p.m. Model 0-435 has a rating of I 7 s h.p. at 2,550 r.p.m. 
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MENASCO D4 SUPER PIRATE 

added fl oor space was taken over to meet the demand for the manti
facture of military models. 

Lycoming light-plane engine production for 1940 was the high
est in the company's hi story, showing an increase of approximately 
200 per cent over the same period in 1939. H ighest production month 
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MENASCO D4 SUPER PIRATE 

A four-cylind er inverted in -line engine rated at I 2 5 h.p. 
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MENASCO C6S-4 SUPER BUCCA!\"EER 

A ~ix-cylinclcr inverted in-line aircooleu engine dcvclopin~ 160 h.p. at 2,JOO r.p.m. 
at 7,5oo it. 

was October when more than sao Lycoming so to 7S h.p. engines 
were delivered. They were installed in Taylorcraft, :\eronca, Piper, 
Luscombe, Porterfield and Funk airplanes, and also were used ex
tensively by operators participating in the C.P.T. program. The 
Lycoming G0-I4S, 7S h.p. geared engine, the first of its kind in the 
light plane field also was continued in production. It was installed 
in production type Piper Cruisers and Funk airplanes and other ex
perimental types of aircraft. Production facilities for all the light 
plane engines also were augmented late in the year, making it possible 
for Lycoming to manufacture more than Sao engines of the so to 
175 h.p. type a month. Production ·was started on a new type of 
Lycoming hollow steel propeller blade in the 8 ft. 6 in. size. These 
propeller blades were used on the Army Stearman training planes and 
the Navy Spartan trainers. 

Menasco Manufacturing Company, Burbank. Calif., during 19-1-0 
greatly expanded its facilities by the construction of a new plant and 
administration lmilding located on a 14-acre tract. In the new Burbank 
plant were housed the two largest divisions of the Menasco Manufac
turing Company. the aviation engine division and the hydraulic strut 
division, as well as the general offices. The plant was equipped with 
the latest types of machine tools and designed for quantity production 
of both engines and hydraulic landing gear struts. 

Engine production during 1940 was increased over previous years, 
and business was marked by the receipt of several large orders for 
export engines as well as contracts for the production of "Menasco 
Hydraulic Shock Struts." During 1941 :VIenasco offered mainly four 
engine models: the Model D4, 125 h.p., the Model D4-B, 160 h.p., 

---
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MENASCO C6S-4 SUPER BUCCANEER ENGINE 

the Model C6S-4, 290 h.p. and the Tviodel D6S-G, 390 h .p. Man y 
new eng ineering improvements were incorporated in these senes, 
to increase both power and reliability. 

The company's former headquarters in Los Angeles were occu
p ied exclusively by the company's foundry division which produced 
nonferrous castings by the A ntioch process. This proce:: s was de
veloped by A ntioch Coll ege at Yellow Springs, 0 ., and perfected 
during th e last ro years, and last year was purchased by General 
Motors . Aluminum or bronze castings made by this process combine 
the finish and accuracy of die-castings with the physical properties 
of the best sand castings. A lso, it is possible by means of the Antioch 
process to mold and pour aluminum or bronze castings which for
merly were impossible to make by other recogni zed processes . 

P hillips Aviation Company, V an N uys, Cali f.. produced the 
Phillips 333 , a 4-cyl. inverted in-line aircooled engine. This engine 
originally was designed by Loui s Chevrolet and subsequently de
veloped and tooled for production by the Glenn L. Martin Company 
under Department of Commerce Approved T ype Certificate 59· Pro
duction Certificate 19 vvas issued by the C. A .A. to Phillips Aviation 
Co. after examination of tooling and manufacturing facilities. The 
Phillips engine was rated 120 h.p. at 2, TOO r.p.m., showing an excep
tionally high b.m.e.p. of 136 lb. per sq. in. at 5·3 to r comprec: sion 
at 2,100 r.p.m. The bore was 4-5 in., the stroke 5.25 in. , and the 
displacement is 333 cu. in. The weight was 269 lbs. or 2.20 lb . per 
rated h .p. The fuel and oil consumption were -48 and .01 lb. per 



AIRCRAFT YEAR DOOK 

PHILLIPS sao ENGINE 

A six-cy linder inverted inline rated 180 h .p. at z,Ioo r.p .m. 

h.p. hr., respectively. The extreme overall dimensions were length 
45·75 in., width 17.75 in. , and height 34.25 in. 

The Phillips Model 500 was an aircooled inverted 6-cyl. in-line 
engine employing the same cylinders, cylinder heads, pistons and 
valves as the 333· The piston displacement was therefore 500 cu. in . 
This engine is rated r8o h.p. at 2,100 r.p.m. and weighed 365 lbs. 
The fuel and oil consumptions were .520 and .OIO per lb. per h.p. hr. , 
respectively. The overall dimensions were: length 56 in ., width 17.75 
in., and height 34.25 in. The construction of this engine was similar 
to that of the 4-cyl. model and most of the parts were interchangeable. 

Pratt and \tVhitney A ircraft, East Hartford , Conn., one of the 
three manufacturing divisions of United Aircraft Corporation, cele
brated its fifteenth birthday on August r, 1940. Of particular signifi
cance during 1940 was the operation in full production of the new 
factory addition built during 1939 to meet the growing requirements 
for aircraft engines abroad. As a result of this expansion Pratt and 
Whitney engine production in terms of horsepower was already four 
times greater than in early 1939, thus anticipating the vital need for in
creased productive capacity created by the unprecedented demands 
of the defense program. 

Further to meet the combined requirements at home and abroad 
for dependable engines, 3 new plant additions were completed during 
late 1940, one of which was undertaken for the defense program in 
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PRATT & WHITNEY E NGINE INSPECTION 

Steadily increasing production of Pratt & \Vhitney Wasps, T win Wasps and Wasp 
Junior aircraft engines made this huge inspection department necessary in the new 

assembly building of the company's plant at East Hartford, Conn. 

advance of formal plant facility contracts, which increased the total 
P ratt and Vvhitney plant fl oor space to more than r ,soo,ooo sq. f t. 
A t the end of 1940 nearly I s,ooo men and women were employed in 
3 regular shifts, as against 3,000 in ea rly 1939, and 20,000 were ex
pected to be employed when full production with the new facilities 
was reached. 

Thus, with a monthly output of more than r,ooo,ooo horsepower at 
the end of 1940, Pratt and W hitney A ircraft , despite heavy shipments 
abroad, actually delivered in 1940 a quantity of engines well above the 
requirements of American airplane manufacturers using Pratt and 
Whitney engines. Development of the subcontracting system on a 
large scale contributed in great measure to the rapid expansion of 
p roductive capacity. In cooperation with the automotive industry to 
provide additional manufacturing facilities for the duration of the 
emergency, a license agreement was concluded late in 1940 with the 
Ford Motor Company on a nominal royalty basis of $r .oo per engine 
for the production of thousands of Double vVasp engines for the U. S. 
Army Air Corps. Negotiations also were begun during 1940 with 
the Buick Division of General Motors Corporation, leading to a simi-
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ENGINE PROGRESS IN 15 YEARS 

Two Pratt & Whitney engines of the sa me diameter. Left-The 400 h.p. Wasp of 
1925. Right-The 2,ooo h.p. Double Wasp of 1940. 

lar license agreement for the increased production of Twin \ iVasp 
engmes. 

The most recent plant addition, which approximated the size of 
the entire Pratt and Whitney factory of early 1939 was devoted ex
clusively to engine assembly, and was equipped with a conveyer sys
tem and olher new features to allow straight line assembly, a di s
tinct innovation in the production of aircraft engines in the U nited 
States. The conveyer system was nearly a mile long and was of the 
continuous and automatic type with a maximum capacity of 65,000 
lbs. It traveled at speeds up to 35 ft. per min. The conveyer delivered 
parts to various subassembly stations where on completion subas
semblies were transferred to one of 2 "green" assembly lines, one for 
s ing le-row engines and one for double-row engines. Plans also were 
announced for an enclosed passageway containing a power driven 
overhead monorail conveyer system connecting with the monorail sys
tem in the assembly building and serving to transport engines back 
and forth between assembly plant and test houses. 

In view of the need for skilled labor encountered in connection 
with this tremendous expansion, Pratt and Whitney Aircraft late in 
1940 opened a specialized training school for machine tool operators. 
Inaugurated in conjunction with the State of Connecticut, it proved 
highly successful. Operating in 3 shifts, 24 hours a day, 6 days a 
week, the school had an initial enrollment of 350 students, each of 
whom underwent approximately 200 hrs. of training. During the last 
two months of 1940, nearly 8oo of the trainees were graduated and 
placed at work in the Pratt and Whitney factory. At the turn of the 
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PRATT & \VHITNEY DOUBLE WASP 

year, the school facilities were being expanded to permit an enroll
ment of r ,soo. 

At the East Hartford plants Un ited Aircraft Corporation expanded 
the facilities of its school for customers ' personnel. It was known as 

PRATT & WHITNEY DOUBLE WASP SERIES A4-G AND A6-G 

A r,85o b.p. r8-cylinder double row radial aircooled engine. 



Jl2 A IRCRAFT YEAR BOOK 

PRATT & WHITNEY C4-G TWIN WASP ENGINE 

the Pratt and \iVhitney and Hamilton Standard Engine and P ropeller 
School, and it was unique in that its equipment and instructors pro
vided further familiarization of United products by permitting the 
customers to disassemble, assemble and study the latest engines and 
propellers. A great deal of emphasis was placed on the study of de
sign, operation, servicing and maintenance of United Aircraft equ ip
ment, which proved a mutual advantage to the company and its cus
tomers. Experienced personnel of the military services, air lines, 
manufacturers and export field took advantage of the facilities. In 
the last category were included representatives of many of the South 
American republics, the British Empire and China. 

During 1940 Pratt and Whitney Aircraft continued its policy of 
continued research and development as well as progressive refinement 
and improvement of existing types. Plans were announced late in 
1940 for additions to the engineering building, and construction was 
scheduled to begin shortly on additional test houses and laboratory 
facilities. 

The quantity production of engines for foreign governments, si<Je 
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PRATT & WHITN EY TWIN WASP SERIES C4-G 

A r ,zoo h.p . 14-cylinder double row radial aircooled engine with two-speed 
supercharger. 

by side with those scheduled for the U . S. military services and for 
the air lines, emphasized the necessity for standardization of manu
facturing processes to the end that a greater mm1ber of engines, built 
to standardized specifications, could be produced in the shortest pos
sible time. To permit the concentration of manufacturing facilities on 
increased output of other types selected for the defense program, and 
at the same time to release all engineering effort for the continued de
velopment of the higher powered engines scheduled for military com
bat airplanes the Hornet and \i\ asp Jr. engines were withdrawn from 
production. 

Two basic types of radial aircooled engines were continued in pro
duction: the single-row 9-cyl. type including the \ iVasp Jr. and vVasp 
with ma.,'<imum ratings of 450 h.p. and 6oo h.p. respectively; and the 
double-row type represented by the 14-cyl. Twin vVasp with a maxi
mum rating of I ,200 h.p. and the r8-cyl. Double-Wasp with an initial 
rating of 1,850 h.p. Announcement was made late in 1940, with re
spect to the Double \i\Tasp, of the successful completion of the gruel
ling military type test at 2,000 h.p. for take-off and military rating. 
This was followed by approval of the U. S. military services for quan
tity production of this engine at the higher rating. 

Another engineering achievement by Pratt and Vvhitney added 
its timely contribution to the defense program during 1940. This was 
the 2-stage 2-speed engine-driven supercharger, pioneered by Pratt 
and vVhitney in cooperation with the U. S. Navy. With a background 
of many thousands of hours of development testing over a period of 
7 years , both on the dynamometer a.nd in flight, this integral a,uxiliary 
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PRATT & WHITNEY C3-G TWIN WASP 

supercharger, fitted to the standard Twin Wasp engine with 1,200 
h.p. for take-off, was released to production for U. S. military re
quirements, and was installed in the Navy's latest airplanes of the 
fighter and multi-engine bomber class, notably the Grumman F4F-3 
and the Consolidated PBzY-2. 

An outstanding example of the performance attained with a 2-
stage supercharger in an airplane designed for high altitude was that 
of the Vought-Sikorsky XF 4 U- 1 prototype Navy fighter equipped 
with a Double Wasp engine. Complete performance figures were not 
released, but the XF4U-1 was officially recognized as being one of the 
fastest Navy airplanes. 

The direct drive Vvasp Jr. was continued in production in the B2 
series to meet ever-increasing requirements in the commercial and 
military field for dependable engines in the 450 h .p. class. Continued 
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PRATT & WHITI'\EY TWI~ WASP SERIES C3-G 

A 1,200 h.p. 14-cylinder double row radial aircooled engine. 

refinement in design resulted in the announcement during the year 
of the B3 series. Similar in construction to its predecessor and super
seding the B2 series in production. the new \Vasp Jr. included many 
features introduced with the \Vasp series HI. The \Vasp Jr. was 
produced in quantity for Vultee and North American basic training 
airplanes for the U. S. Air Corps as well as Vought-Sikorsky observa
tion scouts for the Navy. Other planes in which \Vasp Jr. engines 
were installed were trainers built by Stearman, Fleetwings and Air
craft Research Corporation ; .Beech 2-engine adYanced trainers and 
transports for the .-\rmy; single and 2-engine Beech, and Grumman 
amphibian utility planes for the Navy; as well as Lockheed, \Vaco. 
Stinson, Howard, Grumman and Beech planes in the private owner 
field. 

The \Vasp Hr series, in addition to normal commercial and ex
port requirements for the geared Hr-G series, was manufactured in 
large quantities in the direct drive H r Series for installation in the 
standard advanced training type airplane built by North American 
Aviation for the U. S. Army and Navy and in the same type of air
plane for the British Royal Air Force. 

The Twin Wasp, manufactured in the C3-G and C4-G series with 
single and 2-speed supercharging respectively, continued to maintain 
traditional Pratt and \iVhitney standards of dependability, perform
ance and economy founded on the established success of the double
row principle inaugurated by Pratt and "Whitney Aircraft. Deliveries 
increased rapidly during 1940 for installation in a wide range of 
military and commercial airplane types. These included the new Con
solidated 4-engine long-range bombers and Republic pursuits for the 
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PRATT & WHITNEY 6oo H.P. GEARED WASP 

Army; fast Grumman shipboard fighters and mighty fleets of 2 and 
4-engine Consolidated patrol bombers for the Navy; Douglas DC-3's 
and fast Lockheed Lodestars for an increasing number of domestic 
and foreign air lines and four-engine Vought-Sikorsky flying boats 
for transatlantic service with American Export Airlines. Deliveries 
also increased rapidly for installation in Douglas and Martin bombers, 
V ultee pursuits and many of the foregoing American military types 
for the Royal Air Force, as well as several British bomber types. De
velopment of the Twin Wasp was continued during 1940, with the 
result that Twin Wasp engines of increased capacity and performance 
with I ,300 h.p. for take-off were selected on the basis of competitive 
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PRATT & WHITNEY GEARED WASP SERIES Hx-G 

A 6oo h .p. nine-cylinder radial aircooled engine. 

design to power the g iant new 4-engine Douglas DC-4 land transport, 
evolved from the P ratt and \ i\i hitney powered prototype developed 
with the cooperation of 5 major air lines, and scheduled for produc
tion subject to national defense priorities. 

The Double \N asp deliveries were under way for installation in 
the Army's fast new Martin twin-engine B-26 medium bombers and 
for the accelerated Briti sh bomber production program, as well as 
the latest and most powerful version of the famous Lockheed Hud
son bomber for the Royal Air Force; also for many of the most out
standing new prototypes, including the Curtiss-vVright Army Cargo 
version of the CvV -20 and the latest Republic Pursuit, North Ameri
can bomber and other advanced new prototypes designed around the 
2,000 h.p. Double \ iV asp. Particularly significant was the superior 
performance demonstrated by the Vought XF4U-r Navy fighter 
equipped with the high supercharged version of the Double \ iV asp, and 
the availability of the 2,000 h .p. Double \ iVasp for immediate produc
tion to power that formidable new >veapon. 

Ranger Aircraft E ngines, Farmingdale, N. Y., a division of the 
Fairchild Engine and Airplane Corporation, centered production on 
the new 6-440C series during 1940. This new series of the Ranger 
6-cyl., aircooled, in-line type engine was available in 4 models. 

The major part of the total business of Ranger Aircraft Engines 
for the year was in fulfillment of Government contracts with both 
the Army and Navy. Approximately 400 6-440C-2 model engines 
were manufactured for the Army M-62 Fairchild trainers, while de-
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RANGER SGV-77oB-7 ENGINE 

velopment and experimental production of the SG V -77oB-7 and 
SGV-77oC-r series engines took place for the Navy scout-observa
tion _ planes manufactured by Curtiss and Vought-Sikorsky. The 
SGV-77oB-3 model engine also was installed in the Bellanca YO-so 
liaison observation plane for the Air Corps. Ranger 6-440C engines 
powered the <?rumman "Widgeon" amphibian, the Colgate-!--arsen 
amphibian and the St. Louis Aircraft Corporation's new tramer. 

I 66kj~ASIC_ENG~E ------ - -

,-
1,\IT ... -T--22-fz----

RANGER MODEL SGV-77o 
A 12 cylindn, inverted 6o degrees V, in-line, aircooled engine rated at 4 2 0 to 450 h.p. 
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THE RANGER V-SSoC-r 

P roduction faciliti es for Ranger aircraft engines "'ere increased 
greatly during 1940. At the close of the year floor-space was 30-J. 
per cent of what it was September I, 1939· \i\Then the whole program 
of expansion was complete51 this figure was to be 417 per cent. 

Ranger's new test house and research building was completed in 
June, 1940. Five test cells, including 2 single-cylinder dynamometer 
test cells, surrounded a single sound-proofed control room. 

Facilities were provided for compressing, measuring and refrig
erating carburetor air in this building, so that routine testing could 

1----30~--- r-----GI~ BASIC ENGINE 

RANGER MODEL V-SSoC-r 

A 12-cylinder, inverted, 6o degrees V, in-line , aircooled engine rated at 405 h .p. 
at 2 ,4oo r.p.m. 
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THE R ANGER 6-440C 

t-- - ----!5?/i WITH GENERATOR 
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RANGER MODEL 6-440C 

A six-cylinder , invert ed , in-line, aircooled engine ra ted at J7 5 to ~oo h.p . 
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REARWIN KEN ROYCE 7G ENGINE-

A seven-cylinder radial aircooled engine rated at 120 h.p. at 2,225 r.p.m . 

.----------- 37~- --------------

WARNER SUPER SCARAB MODEL 165 

A seven-cylinder radial aircooled engine rated at 165 h.p. at :z,1oo r.p.m. 
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REARWIN KEN-ROYCE 7G ENGINE 

be done under standard atmospheric conditions regardless of the 
temperature, pressure or humidity of the outside air. 

An experimental room housed apparatus for the endurance test
ing of magnetos, valves, valve springs and other engine-driven acces
sories. Installed in this room was complete Sperry-M. I. T. equip
ment including oscillograph, integrating amplifiers and pickups for 
visual measurement and photographic recording of both torsional and 
linear vibrations; and a harmonic wave analyzer permitting instan
taneous analysis of any vibration to determine the relative amplitudes 
of all frequencies present. 

Laboratory facilities were increased materially. The metallurgical 
department included four laboratories-the spectroscopic laboratory, 
the chemical laboratory, the metallographic laboratory and the phys
ical laboratory. The metallurgical department devoted its time to 
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WARNER SUPER SCARAB 165 

development work and to the supervision of processes and the main
tenance of high quality materials. 

Rearwin Aircraft and Engine Company, Kansas City, Kans., pro
duced 3 models. The Ken-Royce Model sE was a direct drive air
cooled engine with C.A.A. rating of 70 h.p. at r,gso r.p.m. The 
Ken-Royce Model so had a rating of 90 h.p. at 2 ,250 r.p.m. Ken
Royce Model 7G had a rating of 120 h.p. at 2,225 r.p.m. 

The Warner Aircraft Corporation, Detroit, Mich., continued the 
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FOR VASTLY INCREASED ENGINE PRODUCTION 

The huge new plant at Cincinnati, 0 ., where the Wright. Aeronautical Corporation, 
in April, 1941, started production of high-powered Wnght Cyclone engmes only 
142 working days after ground was broken , supplementing the already large out-

put at other Wright plants. 

production of the Scarab and Super Scarab engines Series so type 
rated at I2S and I4S h.p. respectively. 

The Scarab Jr. s-cyl. radial aircooled engine was discontinued. In 
addition to the Scarab and Super Scarab Series so engines, produc
tion was continued on the Super Scarab Model r6s , 7-cyl. aircooled 
engine rated at r6s h.p. This engi ne also was rated at I7S h.p. for 
take-off when a controllable pitch propeller was used. 

The Super Scarab Model r6s engine was purchased for installa
tion in the Wackett training planes which were manufactured in Aus
tralia. The Super Scarab Model r6s engine was supplied for the 
Fairchild Model M-62-B trainer. 

Wright Aeronautical Corporation, Paterson, N.J., was well under 
way with a g igantic expansion program from a company with one 
plant of approximately 900,000 sq. ft. of floor space and employing 
about 6,ooo personne! into an organization with S plants in opera
tion and a sixth under construction and plans for increasing its per
sonnel to approximately 30,000 employees, all in the interest of the 
national defense program. 
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WRIGHT DUPLEX CYCLONE 

An IS-cylinder double-row engine with a rating of 2,ooo h.p. for take-off. 

Late in 1939 the main plant at Paterson, N.J., (Plant No. I) had 
about 900,000 sq. ft. of floor space. On June 14, 1940, Plant No. 2 
on Getty Avenue, Paterson, which was built in the remarkable time 
of only 57 working days, was dedicated, adding 520,000 sq. ft. to the 
manufacturing space. The company acquired a former textile mill 
in Fair Lawn, N. J., (Plant No. 3) which provided an additional 
450,000 sq. ft. Then another textile mill in E ast Paterson, N . J., 
(Plant No. 4) was acquired. This contains 450,000 sq. ft. of floor 
space. A new magnesium foundry was built at Fair .Lawn, N. J., 
containing u8,ooo sq. ft. With other additions to the Northern New 
Jersey facilities and the renting of Plant No. 5 on McLean Boule-
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WRIGHT DOUBLE-ROW CYCLONE ENGINE 

vard in Paterson ( 45,000 sq. ft.) the entire space in the 5 North 
Jersey plants totaled 2,842,000 sq. ft. 

At Cincinnati, 0., the largest single-story building in the United 
States was constructed for the production of Wright Cyclone air
craft engines. It will contain 2,120,000 sq. ft. divided as follows, 
1,64o,ooo sq. ft. in machining and assembly building; 16I,ooo sq. ft. 
in the aluminum foundry; 1 18,ooo sq. ft. in the magnesium foundry; 
74,000 sq. ft . in the office building; 11 ,ooo sq. ft. in the power house; 
116,ooo sq. ft. in test cells. The total floor space of all Wright facili
ties when the Cincinnati plant was completed would be 4,¢2,000 
sq. ft. 

Employment in the latter part of 1939 was approximately 6,ooo. 
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WRIGHT DOUBLE ROW CYCLONE 14 

A 14-cylinder double row aircoolcd engine with a rating of r,6oo-1,700 h.p. for 
take-off. 

J n lVIarch there were 16.ooo persons employed. By the end of the 
year 18.ooo were to be on the payroll. By 1\tlarch, 1942, an additional 
I 2.000 to I s.ooo employees would be in the Cincinnati plant. 

During 1940, the Wright Aeronautical Corporation continued 
production of high-performance \\'right \Vhirlwinds of 7 to 9-cylin-

r------5'f.e:S-------; 

WRIGHT CYCLONE G roo 

A nine-cylinder radial aircooled engine with a rating of r,roo h.p. for take-off. 
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WRIGHT G-100 CYCLONE 

ders covering a power range of 235 to 420 h.p. , Wright Cyclones of 
9-cylinder construction covering a range of 770 to 1200 h.p. for 
take-off; Wright Double-Row Cyclone 14's of two-row, 14-cylinder 
construction covering a range of 1600 to 1700 h.p. for take-off, and 
the Wright Duplex-Cyclone, a two-row, 18-cylinder engine rated 
at 2000 h.p. for take-off. 

As was the case in 1939, the majority of engines produced were 
Wright Cyclones ranging in power from 1000 to 1200 h.p. which 
were used extensively in the naval and military fields in Douglas 
twin-engine bombers, Boeing B-17 four-engine Army bombers, 
North American Army 0-47 observation ships, Curtiss Hawk 
pursuits, Grumman Navy fighters, Curtiss Navy SBC-4 scout observa
tion ships, Lockheed Hudson twin-engine bombers, and the Douglas 
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WRIGHT CYCLONE G zoo 

I 
i 
I 

l,.- . 
LJj 

A nine-cylinder single-row radial aircooled en~ne with a rat in!::; of 1 ,:oo h.p. for 
take-off. 

Northrop Attack bomber: and commercially in the Douglas air liners 
in service on American Airlines, Eastern Air Lines, Trancontinental 
and Western Air, Braniff Airways, Pennsylvania-Central Air Lines, 
Chicago and Southern Air Lines, Royal Dutch Airlines, Pan Amer
ican Airways System, and other leading air transport companies 
throughout the world. Cyclones rated at I IOO h.p. were installed in 
the new Boeing 307 Stratoliners which were placed in service by Pan 
American Airways and Transcontinental and Vvestern Air in 1940. 

The 1200 h.p. Wright Cyclone, designated as the G-200 Series, 
was approved by the Civil Aeronautics Authority for the highest 
power rating ever accorded a 9-cylinder radial aircooled aircraft 
engine. First commercial installation of the G-200 Cyclone was made 
in a new fleet of Douglas DC-3 transports placed in service by Chi
cago and Southern Air Lines between Chicago and New Orleans. 
An outstanding military use of the same engine was its installation 
in the twin-engine Grumman FsF-I fighter. 

The Wright Double-Row Cyclone 14, which powered the four
engine Boeing 314 Clipper ships of the Pan American Airways 
System on its transatlantic and transpacific routes, turned in a 
spectacular record of performance for continuous operation of that 
type. The Double-Row Cyclone 14 also was selected to power such 
outstanding military and naval types as the North American B-25 
Army twin-engine bomber, one of the most advanced types in the Air 



AIRCRAFT YEAR BOOK 

WRIGHT G-2oo CYCLONE ENGINE 

Corps expansion program; the Douglas Army B-23 bomber, the 
Douglas Army A-20 twin-engine attack, and the Martin Navy twin
engine patrol bomber. 

The 18-cyl. 2,000 h.p. Wright Duplex-Cyclone, which had the high
est C.A.A. approved rating of any two-row radial aircoolecl engine 
then manufactured in the United States, was developed with the co
operation of the U. S. Army Air Corps . It was selected to power 
the 4-engine Douglas B- 19 bomber. It also powered the Consolidated 
twin-engine Model 31 long-range flying boat. 
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WRIGHT WHIRLWIND R975 ENGINE 

Both the G-100 and G-200 Cyclones had steel main crankcase 
sections. All Cyclones were equipped with the \rVright Dynamic 
Damper crankshaft, nitrided cylinder barrels, internal valve gear 
lubrication, full pressure baffling, and provision for either constant 
speed or full-feathering propellers. All the single-row Cyclones were 
basically similar in design. They had a displacement of 1823 cu. in., 
a bore of 6.125 in. and a stroke of 6.875 in. 

The use of the \Vright Two-Speed Supercharger, which might be 
applied to any single or double-row Cyclone, provided the above 
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WRIGHT WHIRLWIND NINE CYLINDER 

A nine-cylinder radial aircooled engine rated at 450 h.p. for take-off. 

engines with higher performance characteristics at high altitudes. 
This device, which was developed by Wright engineers with the 
cooperation of the Army Air Corps, provided two blower gear ratios, 
making possible the use of a moderate degree of supercharging for 
take-off and sea level operation and the higher degree of supercharg
ing required for high performance at high altitudes. The Two-Speed 
Supercharger mechanism added only a few lbs. to engine weight. It 
replaced the solid lay shaft used in the conventional supercharger 
mechanism. Changing from low to high blower or high to low could 
be accomplished by a simple control installed in the pilots cockpit. 

Manufacturers of Accessories 

The Acrotorque Company, Cleveland, 0., developed in 1940 two 
hydraulic devices, the All Weather Windshield Wiper and the Fast 
Feathering Control Valve. The Acrotorque Fast Feathering Control 
Valve, approved for use with the Hamilton Standard Hydromatic 
Propeller, was designed to assist in the fast feathering of the pro
peller in emergencies. Purely hydromatic in its action, it imposed 
no additional load on the airplane's source of electrical energy. Light, 
weighing less than 3 lbs., it could be installed by numerous methods 
and in various locations suitable to convenient operation. The Aero
torque All Weather Windshield Wiper was a safety device to enable 
the pilot to fly contact during rain, snow and icing conditions . .Blades 
incorporated an alcohol dispensing system. Of non-magnetic con
struction the wiper was hydraulically operated, transmitting an abun-
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AIRPLANE WINDSHIELD \:viPER 
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Developed by the Acrotorque Company in cooperation with American Airlines. 

dance of power to the wiping blades. Simple in construction and light 
in weight, it was further flexible with respect to various mounting lo
cations, and adaptable to almost all types and sizes of windshields. 
Users included the A rmy Air Corps, Royal Air Force, American Air
lines, Pan American Airways, Transcontinental & VI/estern Air and 
The Glenn L. Martin Company. 

Adel Precision Products Corp., Burbank, Calif., suppliers of hy
draulic equipment to the aircraft industry, carried out an expansion 
program equipping it for a production capacity of $1,ooo,ooo a year, 
as contrasted to 1938 capacity, when the company occupied less than 
200 sq. ft. of rented garage space. In the Fall of 1940, although 
some expansion already was complete, unprecedented orders made 
new production facilities necessary. Accordingly, a IO-acre tract was 
purchased adjacent to the airport in .Burbank, where a completely 
modern steel and brick, air-conditioned plant, occupying some 40,000 
sq. ft. of floor space, was erected. In December, 1940, complete facili
ties for practically every operation required in the manufacture of 
hydraulic equipment, anti-icing pumps, and similar items, was placed 
under this one roof. In addition to materially facilitating production, 
installation in the new plant permitted numerous production econo
mies because of single cost operations made possible where precision 
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machining, grinding, heat-treating, anodizing and general finishing 
was placed under a single management. 

The year found Adel with a backlog considerably in excess of 
$r,ooo,ooo, covering hydraulic selector valves, hand pumps. electri
cally driven pumps, filters and similar items. As in the past, produc
tion was maintained only on proprietary items based upon exclusive 
Adel designs and/or patent rights owned by Adel. Original line oi 
Adel Dual Purpose Line Support Blocks and Clips, accepted by 
practically every American and many foreign manufacturers, was 
continued with sufficient facilities to inc1·ease output to the necessary 
level for meeting the entire requirements of the national defense 
program. Over 2000 different items were represented in that particu
lar Division. 

Aero Instrument Company, Cleveland, 0., in 1940 continued 
manufacturing instruments for the aircraft industry. 

Aero Supply Mfg. Co., Inc., Corry. Pa., manufactured a complete 
line of engine controls, hand and power drive fuel pumps, fuel valves, 
strainers and armament accessories. 

Aeromarine Instrument Company, Bronx, N. Y ., manufactured 
aircraft instruments, including altimeters, airspeed indicators and 
compasses used on light planes. They were a contributing factor in 
bringing the price of a small plane within reach of the average man, 
the company stated. 

In the company's A-N standard instrument department, instru
ments were built to A-N Standards to prevailing government specifi
cations for domestic and foreign military requirements. The whole 
organization was geared up to meet rapid changes in instrument de
velopments. 

Aeroproducts Division, General Motors Corporation, Dayton, 0., 
manufactured a product that was on the confidential list of the U. S. 
Army Air Corps. For that reason, no account of the company's air
craft manufacturing activity was available. 

Air Associates, Inc., Bendix, N. J., underwent an unparalleled 
expansion. To meet the demands imposed by national defense needs, 
a new $250,000 plant was erected in Bendix which more than dou
bled facilities formerly available at Garden City, N. Y. With in
creased demands for Air Associates' products even these expanded 
facilities were found inadequate and plans for additions to the new 
building were developed before the end of the year. 

Construction also was started on a new plant at the Los Angeles 
Municipal Airport and in 1941 west coast operations were moved 
from Glendale, Calif., to the new plant with production facilities 
more than doubled. 
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FOUR-WAY SELECTOR VALVE 

Produced by Aircraft Accessories Corp., it operates under x,ooo lbs. to the square 
inch of hydraulic pressure with only 6 lbs. of pressure on a z0 in. handle. 

Aircraft Accessories Corporation, Glendale, Calif., manufacturers 
of hydraulic actuating equipment for aircraft , in 1940 moved into a 
new plant in nearby Burbank which made possible tripling of produc
tion on unfilled orders totaling over $I ,6oo,ooo. The new plant build
ing, containing 46,ooo sq. ft., was erected in double-quick time to 
expedite supply of equipment to plane manufacturers engaged in 
filling national defense and British orders. Research and experimen
tation were intensified in the new plant, to permit development of 
new hydraulic equipment and further improvement of present prod
ucts, including Airaco Directional control valves, hand pumps, check 
valves, relief valves, brake valves, and pressure regulators. 

Aircraft Accessories Corporation No. 40000 Automatic Pressure 
Regulator was compact, and had a total weight of five lbs., without 
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plumbing. It was designed to handle pressure loads up to r,soo p.s.i. 
The corporation built hydraulic actuating cylinders for a leading air
craft builder. One cylinder was for retraction and lowering of land
ing gear, while the other was designed to actuate the flaps of the 
airplane. The Model 62008 four-way hydraulic selector valve, manu
factured by the corporation, incorporated a flow governor regulating 
extension and retraction time of flaps and landing gear, and a pres
sure governor controlling action of the flaps within fixed ranges of 
load. The pressure governor automatically actuated the flaps when 
speeds in excess of a plane's design limits were attained. 

Aircraft Accessories Corporation also manufactured the No. 
65009 hydraulic hand pump for use as a stand-by source of power; 
a complete line of single and double ball check valves to provide a 
means of positive non-reversal of the directional flow of fluid in the 
hydraulic system, and the No. 62002 four-way selector valve, which 
required only slight pressure for operation. 

Aircraft Tools, Inc., Los Angeles, Calif., added the production of 
high speed drills, micrometer stop counter sinks, a new line of 45 
and 90 degree heavy duty angle drills, a complete line of hole saws, 
and Allen screw type drill adaptors, all high speed precision small 
tools for aircraft builders. In addition to inaugurating production of 
precision small tools, the company continued production of its stand
ard line of aircraft production tools. 

Aircraft Hardware Manufacturing Co., Inc., Bronx, N.Y., manu
factured many types of constructional hardware for aircraft, and 
continued manufacture of its standard line of bolts, nuts and turn
buckles. The company's stainless steel department expanded to four 
times its original size, with special screw machine parts and swedg
ing terminals leading all items in sales. Intricate precision screw 
machine products were carefully checked in this department for 
dimension, exact tensile and hardness range, perfect plating, passivat
ing or anodic finish. 

The Ajax Metal Company, Philadelphia, Pa., furnished brass, 
bronze, nickel and aluminum alloys-metals used in making cast
ings for various airplane parts-in ingot form to the aircraft manu
facturers, in accordance with their latest specifications. 

Aircraft Radio Corporation, Boonton, N. J., produced its line of 
radio receivers and transmitters. 

Aluminum Company of America, Pittsburgh, Pa., expanded its 
facilities for producing aluminum and aluminum alloy materials for 
aircraft construction to meet the increased demand created by the 
Government's airplane building program. This increase in the com
pany's facilities was the beginning of a $rso,ooo,ooo expansion pro-
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ALUMINUM COMPANY'S GIANT MACHINE 

Templin universal metal working machine installed in Aluminum Research Labo
ratories, is capable of exerting a force of 3,ooo,ooo lbs. in compression and I,ooo,
ooo lbs. in tension. This precision instrument is used for study of characteristics 

of aluminum materials and structures. 

gram, undertaken in the interest of national defense, by which pro
ductive capacity was to be increased by the middle of 1942 to more 
than twice the 1939 capacity. In addition to increasing its output of 
aluminum and aluminum alloy castings, sheet, Alclad sheet, tubes, 
screw machine products, rivets, extruded and rolled shapes, rods, 
bars and forgings, the company continued its research program. One 
of the most important developments in the Aluminum Research 
Laboratories was the placing in operation of the Templin universal 
metal working and testing machine. Most powerful device of its 
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kind in the world, this giant precision machine permitted study of 
materials and structures in their full size, rather than in the scale 
models to which the laboratories were formerly limited. Valuable 
information about aluminum was expected from the use of that 
machine. 

American Bosch Corporation, Springfield, Mass., in 1940 went 
into production on 7-cylindcr aviation magnetos and greatly ex
panded its facilities for producing 9- and q-cylinder magnetos, the 
latter models having been introduced in 1939. Plans called for the 
production of 4-cylinder and 18-cylinder magnetos during 1941. 
Under the impetus of national defense contracts the company com
menced the establishment of a branch factory at Providence, R. I., 
to provide separate and parallel manufacturing facilities for its 
products. 

American Screw Company, Providence, R. I., supplied the air
craft industry with wood, machine and sheet metal screws and mis
cellaneous hardware. 

American Tube Bending Company, Inc., New Haven, Conn., 
specialized in the production of parts for aircraft and aircraft en
gines manufactured to the customer's designs and specifications. 
These parts included intake pipes, small exhaust collectors and mani
folds, oil lines, landing gear struts, engine mount rings and control 
sticks. 

Apex Machine & Tool Company, Dayton, 0., continued produc
tion of its line of power bits, hand drivers and standard and special
ized types of universal joints used in the manufacture of aircraft and 
engines. 

Arch Roof Construction Company, New York, designed and con
structed hangars and manufacturing plants featuring arched roofs 
with clear spans to 8oo feet with or without an overhead hoist 
system. 

The Aro Equipment Corporation, Bryan, 0., further developed 
its Automatic Fuel Selector Valve, which automatically shuts off fuel 
line from empty tank and cuts in on fuel line from tank containing 
fuel. Fuel pumps, hydraulic pumps, vacuum pumps, propeller de
icing equipment, and oxygen supply regulators for high altitude fly
ing, were among other Aro developments. The company built two 
additions to its factory and added much new precision machinery. 
Scheduled deliveries were made on large orders for propeller hubs 
and Aro Fuel Segregators. 

The B. G. Corporation, New York, manufacturers of spark 
plugs, in 1940 developed new spark plug models to keep pace with 
requirements of high specific power output engines. Additional mod-
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els of spark plugs also were developed for use in foreign types of 
engines. A light weight, compact , portable, spark plug gap-setting 
tool , was made a vailable e pecially for fi eld service kits . A n ignition 
harness test set was developed for checking ignition harness to deter
mine whether the wires and terminal sleeves were in satisfactory 
condition. A Iaro-e percentage o f cases of irregular engine operation 
due to ignition. in the past 1 elievecl clue to spark plugs, was found 
by the use of the ignition harness test et to be clue to ruptured wire 
insulation , moisture or clamagecl terminal sleeves. 

B. H. A ircraft Company, Long Island City, N. Y. , continued to 
suppl y the Government and aircraft industry with fabricated sheet 
metal parts of various kinds. 

Bendix Aviation Corporation, South Bend, Incl. , makers of scores 
of accessories for aircraft, launched a very large expansion pro
gram in 1940 to meet growing national defense demands. From a 
total of 2,192,129 sq. ft. of fl oor space and 9,381 employees at the 
beginning of the year, the company had 2,254,542 sq. ft. of floor 
space and 12,979 employees by mid-year, and vvas operating plants 
and equipment with a replacement value of $2o,ooo,ooo. Upon com
pletion of the continuing expansion, the company was to have aclcled 
another 2,ooo,ooo sq. ft. of floor space, and new machinery and 
equipment costing more than $24,ooo,ooo. By the end of 1941 , 
26,ooo employees were to be employed in the company's aviation 
division alone. 

The entire expansion program , which called for quadrupling of 
early 1940 capacity, also involved an extensive program of training 
of employees. 

R esearch, which in prior years resulted in development of many 
important aircraft accessories, was continued and the company capi
talized on its 1937-1938-1939 research, which cost $8,256.ooo, to 
make available the accessories which the national defense program 
called for in great volume. 

Bendix completed during 1940 one of the major achievements 
in aircraft landing gear by designing and building one set of 96-in. 
wheels , complete with brakes, for the world's largest airplane. These 
wheels were of the smooth contour, dual brake type weighing 1,255 
lbs. each when complete with brake drums. These were the largest 
magnesium wheel castings ever poured, each requiring approxi
mately 2,000 lbs. of metal to produce a finished machined casting 
weighing only 675 lbs. The brakes for these wheels were of the 
popular Bendix duo servo type , each designed and tested to dis
sipate 5.66o,ooo ft. lbs. o f kinetic energy. There were four brakes 
built having a total capacity of 22,64o,ooo ft. lbs. of kinetic energ·y 
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BENDIX BRAKE FOR BIG WHEEL 

Developed by Bendix Products Division of Benclix Aviation Corp. , this 96-inch 
wh eel has a 30- x 8-inch brake. The wheel is a magnesium alloy casting with 

demountable flange and dual brakes. 

while operating at only r ,ooo lbs. per sq. in. line pressure hydrauli
cally controlled. 

Other developments were the compensating master cylinder and 
the power control valve for hydraulic brakes. These units greatly 
increased smoothness of operation and provided for full brake ap
plication while the airplane was parked. In order to study more 
closely problems involved in airplane brakes, Bendix installed a 
large brake dynamometer. The dynamometer was a 68,200 lb. ma
chine with an inertia wheel 84 in. in diameter, and weighing 37,000 
lbs. It was capable of simulating brake requirements for airplane 
wheels having a static loading of 25,000 lbs. and a landing speed 
up to 120 m. p. h. 

Many new designs in the oleo shock strut for both military and 
civilian planes were completed. These shock absorbing units were 
of the combined hydraulic and pneumatic type. Air under pressure 
and fluid were utilized in the strut to produce controlled resistance 
during the operation of the unit. Bendix was in production on shock 
struts for. the largest bombers now being produced in quantities for 
both the United States and British Air Force and a great numl;ler 
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of smaller struts were being manufactured for all types of aircraft, 
such as transports. dive bombers. primary, secondary and advanced 
trainers. 

Plants and subsidiaries operated by the corporation, and their 
products were: 

Consolidated Divisions-Bendix Products Division, South Bend, 
Ind .. produced automotive brakes (mechanical and hydraulic), air
plane wheels, brakes and pneudraulic shock struts, chassis testing 
and corrective shop equipment, Stromberg automotive, aircraft, and 
marine carburetors. B-K vacuum power braking, remote-control 
gear shifting, remote-control systems. for vehicle and industrial ap
plications, Bendix-\Veiss constant-velocity universal joints, ordnance 
equipment; vVayne Division, \Vayne. lVIich., produced aircraft en
gine components and undercarriage equipment; Eclipse 1viachine 
Division, Elmira, N. Y. produced Bendix starter drive, red cap 
and industrial hose couplings, mowerake, lVIorrow bicycle coaster 
brake, Bendix Startix. ordnance equipment; Marshall-Eclipse Divi
sion, Troy, N. Y., produced automotive brake linings: Zenith Car
buretor Division, Detroit. Tviich .. manufactured Zenith carburetors, 
flame arresters and fuel filters : Export Division, New York, man
aged the sale of Bendix Products in foreign markets; Eclipse Avia
tion Division. Bendix. N. J., produced engine starters, starter ac
cessories, generators, dynamotors, landing gear motors, de-icer oper
ating mechanisms, vacuum pumps, engine driven hydraulic pumps, 
and miscellaneous accessory equipment; Pioneer Instrument Divi
sion, Bendix, N. J., manufactured aircraft instruments and equip
ment and navigation instruments; Philadelphia Division, Phila
delphia, Pa., produced electrical and mechanical components; Julien 
P. Friez Division, Baltimore, 1vid., weather and meteorological in
struments, flight recording equipment, air conditioning control equip
ment; Scintilla Magneto Division, Sidney, N. Y., produced magnetos, 
spark plugs and radio shielding, also Diesel fuel injection systems; 
Marine Division, Brooklyn, N. Y., Bendix-Cory marine signalling, 
communicating and lighting equipment, Bendix-Holmes automatic 
steerer, hydraulic and vacuum remote controls for power-driven 
water craft. 

Consolidated Subsidiaries-Bendix Aviation, Ltd., Burbank, 
Calif., manufacturers and distributors of Bendix Products on Pacific 
Coast; Bendix Radio Corporation, Baltimore, Md., aircraft radio 
devices and radio measuring instruments; Hydraulic Brake Com
pany, Detroit, Mich., hydraulic brakes for motor vehicles; Peco 
Manufacturing Corporation, Philadelphia, Pa., automotive service 
equipment and ordnance products. 
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Non-Consolidated Domestic Affiliated Companies-Bendix
Westinghouse Automotive Air Brake Company, Pittsburgh. Pa .. 
makers of air brakes and air control devices for motor vehicles 
( 5 I per cent owned by Bendix Aviation Corporation ; 49 per cent 
by \Vestinghouse Air Brake Co.) ; The Lubrication Corporation, 
Chicago, Ill., automotive and industrial lubricating equipment 
(jointly owned by Dendix Aviation Corporation and Standard Oil 
Company of Indiana) ; Jaeger \iV atch Company, Inc., New York, 
eight-day and magnetic automotive clocks and chronometric tacho
meters. 

Bendix Aviation, Ltd., Burbank, Calif .. expanded its flour space 
160 per cent, pnsunnel 400 per cent and its equipment 150 per cent 
and brought to the aviation industry many new and improved de
velopments in radio, hydraulic units and landing gear equipment. 
Custom built radios to meet the exacting demands of air lines. mili
tary, export and private owners were developed and manufactured. 
To meet the demand for export military equipment, a continuous 
tunable master oscillator transmitter was designed. This transmitter, 
known as Type TA-15A, had a very wide frequency coverage, ex
ceptional oscillator stability, and met a definite need in the export 
military field. A special high gain interphone amplifier was developed 
to work with headphones and microphones of British design. N u
merous interphone station boxes were necessary to provide opera
tional characteristics suitable to meet military requirements, and many 
miscellaneous radio accessories were constructed to be used in con
nection with main radio units manufactured by Bendix Radio Cor
poration. 

A complete line of hydraulic equipment was developed to meet 
the requirements of all types of aircraft, i.e., hand pumps, selector 
valves, actuating cylinders, check valves, relief valves, restrictor 
valves, power brake valves, quick disconnect couplings, pressure 
regulators, sequence valves, pressure warning switches and com
pletely engineered hydraulic systems. A unique development was the 
multiple bank selector valve. This unit incorporated three separate 
valves in a common housing with a common pressure and exhaust 
manifold. The valve was operated by handles attached to concentric 
shafts protruding from one end. Any valve could be operated inde
pendently of the others. 

Landing gear equipment was designed and manufactured to meet 
requirements for airplanes up to 20,000 lbs. gross weight. Complete 
engineering service was made available, as well as facilities for testing 
all types of landing gear equipment. 

Boots Aircraft Nut Corporation, New York, developed the light 
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weig-ht Roots Aircraft nut. a stamping from sheet metal produced by 
the Scm·ill 1\Tanufacturing Company and United-Carr Fastener Cor
poration. The Doots Stamped nut, known as the wing style, was from 
20 to 6o per cent lighter than other approved self-locking nuts and 
was generally less expensiYe, the corporation stated. This stamped 
nut was said to allow a saving in weight of more than 50 lbs., in cer
tain types of airplanes. It was used by many major airplane manu
facturers. The !loots Aircraft nut consisted of two portions-a load
carrying portion and a locking portion. The two were connected by a 
~pring member, which was forcPd to expand well within its elastic 
limit. as the nut was screwed upon the holt. Thus a resilient force 
was established and maintained between the load carrying threads of 
the nut ami bolt, which force acted in the same direction as the 
tightening force. These features eliminated all axial play between 
the threads. acting with rather than against the tightening force. 
Boots nuts were authorized for use in airplane construction by the 
Army. Navy and Civil Aeronautics Board. 

Breeze Corporations, Inc., Newark. N. J., serving most types of 
transportation in peaceful or wartime pursuits. in I9-t.O devoted 90 
per cent of its manufacturing facilities to national defense contracts . 
.'\ backlog of $r 1,863,000 was on the corporations' books as of De
cember, 1940. Shipments in r940 totaled nearly $s.ooo.ooo as com
pared with $2.598.982 in 1939. Four plants operated by Breeze in 
Newark and one in Elizabeth, N. J .. increased combined floor space 
to more than 300,000 sq. ft. A total of $250.000 was spent for new 
equipment. materials, plant structures and personnel. 

A new method of manufacturing armor plate faster for American 
warplanes and other fighting units was developed. Improvements in 
and increased production of cartridge starters and radio ignition 
shielding was matched by gains in manufacture of Breeze conduits 
and fittings, conduit junction boxes, swaging machines and hand 
swaging tools, electrical connectors, exhaust gas analyzers, resistance 
type thermometers. tab controls, ammunition rounds counters. in
ternal tie rods, tachometer, fuel pump and remote control drives. 
doors and hatches for vessels, and other equipment, including stain
less steel structures and fabricated products. The Breeze radio igni
tion shielding was refined and supplied with improved flexible con
duits, gaskets and connecters. The improved components were effec
tive in making shielding assemblies watertight to meet current Army
Navy specifications. Disconnect plugs were used on spark plug leads 
on some engines so that portion of the ignition cable having the 
shortest life was replaceable without complete removal and rewiring 
of a shield. A new line of multiple-circuit electrical connecters was 
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introduced for use at firewall, generator, radio and instruments \vith 
improved contacts. The line conformed with latest Army-Navy speci
fication, and included single units for accommodating as many as 42 
circuits. The Breeze fuel-air ratio indicator gave a fast, accurate 
reading of the fuel-air mixture based on analysis of the exhaust gas. 
The engine Cartridge Starter developed by Breeze secured its energy 
from a shell using slow-burning fuel to generate the required power 
at a controlled rate which provided ample torque without danger of 
shock to engine parts. The starter could he used \\'ithout drain on the 
airplane battery, as the shell was fired by the current from a flashlight 
cell. 

Briggs Manufacturing Company, Detroit, Mich., as a sub-contract
or to the aircraft industry. manufactured an increasing number of 
wing panels for Boeing Flying Fortresses. 

Cambridge Instrument Company, Inc., New York, developed pre
cision instruments for use in the increasingly important practice of 
aviation medicine. The company also developed instruments for use 
in industry and research laboratories. Cambridge Electrocardiog
raphs for the use of heart specialists were produced in growing num
ber, with many earmarked for physicians connected with the air 
services. This work was carried on in the company's plant at Ossin
ing, N.Y., where a 75 per cent plant expansion was completed during 
the year. Instruments manufactured included completely automatic 
gas analyzers for determining oxygen, hydrogen, carbon dioxide and 
carbon monoxide. 

Champion Aviation Co., Los Angeles, Calif., introduced light
weight, wind-driven generators. These generators were especially de
signed and built for aircraft use, particularly in light planes. They 
were of streamline design, built of Dural wherever possible, with 
electrical parts of cadmium plated brass. They were equipped with 
voltage control and release to prevent over-charging. On the four 
larger models the propeller position was made adjustable to produce 
maximum power on all variations of cruising speed. Six powered 
models of 6, 12, and 20 ampere capacity weighed only 6, 9, and I 3 
lbs. respectively. Twelve-volt models of the same weight were avail
able in 4, 8, and I 5 ampere sizes. 

Champion Spark Plug Company, Toledo, 0., in 1940 continued to 
expand production of a mica insulated spark plug and also developed 
a successful ceramic insulated spark plug for use in high output 
engines. A 30,000 sq. ft. plant expansion was scheduled for quantity 
production of the new ceramic insulated plug. Champion continued 
its policy of devoting its resources to research, engineering and manu
facture of spark plugs only. 



THE AIRCRAFT :rviANUFACTURING INDUSTRY 345 

Chandler-Evans Corporation, South 1.\-Ieriden, Conn., makers of 
Ceco fuel pumps and non-icing carburetors introduced a device called 
Protex-Plug, designed to protect aircraft engines against corrosion 
during shipment and storage. It operated on the principle of chem
ically dehydrating the atmosphere surrounding the surface to be pre
served. It was in the form of a dummy spark plug containing the 
dehydrating chemical and was installed in the spark plug holes in 
aircraft engine cylinders. The development was started by United 
Aircraft Corporation and taken over under license by Ceco. The 
corporation also 'completed design, development and flight test of an 
entirely new type of carburetor, in which substantial saving in weight 
and space over previous models was indicated. The corporation con
tinued production and delivery of its line of fuel pumps and non-icing 
carburetors. Equipment was added to build up fuel pump production 
to the point where Ceco pumps represented a substantial element in 
the national defense program. 

The Cleveland Pneumatic Tool Company, Cleveland, 0 .. manu
facturers of Aero! Shock Absorbing Struts and Oeco Pneumatic 
Tools, in 1940 greatly increased engineering, testing, and manufac
turing facilities. A large and fully equipped drop test laboratory was 
built, and much larger floor areas were provided for manufacture of 
struts and pneumatic tools. A large building for the heat treating 
department, more than three times the former size, was erected, and 
completely equipped with modern furnaces and related quenching 
and recording devices. The company continued to increase its line of 
riveters and squeezers for aircraft manufacture, and methods of 
flush riveting received special attention. Production of sheet holders 
during the year ran into millions. Cleco sheet holders were used to 
hold sheets together and were applied to structural members during 
the riveting process. They were reported to save about three fourths 
of the preliminary fastening time. 

Climax-Molybdenum Company, New York, manufactured Chrom
ium-Molybdenum steel for aircraft. It was an established material 
because of its satisfactory welding characteristics and high strength
weight ratio. The company reported that it could be fabricated into 
seamless tubing as well as into sheet and bar stock; that it would 
withstand severe cold, and also respond uniformly to heat treatment. 

Curtiss Propeller Division, Curtiss-\iVright Corporation, Caldwell, 
N. J., supplied standard equipment for Army pursuit airplanes, in
cluding the Curtiss P-40 and P-36A, Lockheed P-38, .Bell Airacobra 
and the Republic Lancer series. Curtiss propellers also were adopted 
by the Navy, as standard equipment for such planes as the Grumman 
F4F3 and Brewster F2A2 fighters. The Curtiss Tomahawks and 
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Mohawks, Lockheed, Brewster, and Grumman fighter planes used by 
Great Britain also used Curtiss Propellers. :\s a result of the de
mand for this type of constant speed, full-feathering aircraft pro
peller, the Curtiss Propeller Division expanclecl its facilities. ;\t the 
end of 1939 the company had three plants, \\·ith an area of -1-90,000 
sq. ft. It increased to four plants, \vith r ,ooo,ooo sq. ft. hy the end 
of 1940, and the complete expansion program called for five plants 
with total floor area of approximately IAis.ooo sq. ft. l;ull implica
tions of the growth of this new Curtiss-\Vright ])ivisinn were seen in 
the fact that, on July 31, 1938, Curtiss Propeller Division numbered 
only I I I employees, with 1/,000 sq. ft. of floor space. l n H).J.O. the 
Division moved its headquarters to Caldwell, ~. J .. with plans to 
bring employment to a total of nearly I 5,000. Operations started in 
the new, modern plant within 96 days of ground-breaking. The fac
tory, originally built to cover 270,000 sq. ft., was extended even be
fore completion, so that its total area became 380,000 sq. ft. On 
January I, I94I, faced with increasing national defense requirements, 
the Division acquired part of the old Marmon Motor Company plant 
at Indianapolis, Ind. This factory enclosed more than 400,000 sq. ft. 
and plans called for employment of 4,000 persons. In February, the 
Division announced it would build a 4I5,000 sq. ft. propeller plant at 
Beaver Borough, about 20 miles northwest of Pittsburgh. 

During this period of expansion, the Division continued its engi
neering and technical progress. It developed, especially for use on 
the Bell Airacohra a so-called "hollow shaft" propeller permitting an 
aircraft cannon to fire through the hub. Four-bladed propellers, 
which permitt<"d the most efficient use of the I ,850 to 2,200 h.p. avail
able in newer engines, were tested and placed in production on such 
planes as the Martin B-26 and the Republic P-47B. Reversible pitch 
propellers, which facilitated maneuvering on the water, and auto
matic synchronizer control, which resulted in quieter propeller opera
tion and reduced strain on the pilot, were adopted as standard equip
ment for large flying boats. such as the Consolidated PB2 Y -2. 
Development of hollow steel blades continued on an increased scale, 
due largely to the lighter weight of propellers with this type of blade, 
and to the superior abrasion characteristics of the steel blade as 
compared to other materials. Also, steel blades remained the only 
type for which blade shank "cuffs" were available. These so-called 
"cuffs," which increased width of the inner portion of the blade, 
resulted in improved cooling of aircooled engines, thus permitting use 
of smaller engine cowl openings, with resultant increased airplane 
performance. 

Diebold Safe and Lock Company, Canton, 0., in 1940 attracted 
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much attention as a vital defense plant, due to its production of 
airplane armor. E ighty-five per cent of the company's activity was 
for the defense program. P lans ''ere made to increase armor pro
duction facilities substantially in 1941. Other defense products manu
factured by the company were trench mortar stands, armored pilot 
seats, and complete armored bodies with fittings for scout cars, both 
4-wheel and half-track t) pes. To meet its national defense obliga
tion , approximately $1,ooo,ooo was spent b) the company for addi
tional heat- treating, fabricating and assembling of equipment. 

\.mong new business tools developed by Diebold ''as the Cardi
neer, a wheel filing system, which made possible the handling of active 
card records in about half the space and at half the total cost of 
ordinary record systems equipment. The Cardineer made it easy to 
post or refer to records, by presenting every record at one common 
position and holding it there without effort on the operator's part 
until work was finished. The unit was compact and portable. An
other business tool was the Diebold Sectional Drawer Visible Filing 
System which enabled users to build each stack of Visible Files to 
suit their requirements. 

The Detroit Macoid Corporation, Detroit, :Mich., during 1940 
devoted extensive attention to turning out plastic extrusions as de
veloping shortages in certain metals made this work important to the 
national defense program. The company's early experience in manu
facture of cellulose coatings and molding of plastics for the auto
mobile industry led to its receiving specifications of widely varied 
types during the year. Many new plastic applications resulted. As 
an example, the company produced plastic tubing, plastic rod, and 
moldings extruded in continuous lengths. These products had many 
advantages, such as light weight and corrosion resistance. Extruded 
parts were furnished in Thermo-Plastic materials such as Tenite, 
Lucite, Crystalite, Plastacele, Lumarith, Ethocel, or Vynilite. The 
Macoid product chiefly used in airplanes was transparent tube. This 
tube was used for radio lead wires. Organized in 1934, the company 
by 1937 was furnishing major automobile manufacturers plastic 
strips in continuous lengths to replace metal moldings, particularly 
for interior finish. The company in 1941 continued intensive research 
on new plastic applications designed to benefit the aircraft industry. 

The Dow Chemical Company, Midland, Mich., anticipating the 
increase in demand for Dowmetal and magnesium by the aircraft 
industry, doubled production at its Midland plant and started con
struction of a plant at Freeport, Tex., for extraction of magnesium 
from sea water. This new plant was producing metal early in 1941. 
In addition to large quantities of cast Dowmetal called for in engine 

-~~----
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and accessory parts, increasing quantities of cast Dowmetal were 
specified for both stressed and non-stressed castings in the airplane 
itself. In addition to the use of castings, wrought alloys in the form of 
sheet and extrusions were used in appreciable quantities for such 
parts as seats, panel stiffeners, turret and canopy framing, oil tanks, 
cabin linings, wheel fairings, dust covers and hub caps. To meet this 
greater demand for fabricated parts. Dow rolling, extrusion and 
foundry facilities in Midland and Bay City, Mich. were increased sub
stantially. 

Dowty Equipment Corporation, New York, was formed early in 
1940 to manufacture under license from Dowty Equipment Ltd. of 
Cheltenham, England, landing gear struts, hydraulic pumps, valves, 
and allied equipment on which the English company held patents. 
Contracts were closed with foreign and domestic clients. Tests of 
different units were conducted at Wright Field and in conjunction 
with airplane manufacturers supplying aircraft to the Government. 
A complete Dowty Levered Suspension type landing gear and con
ventional nose wheel strut was developed for use on a new Grumman 
twin-engine pursuit airplane. Also developed was the Dowty Liveline 
hydraulic pump, which permitted a simplified type of hydraulic 
plumbing in aircraft due to the automatic feature of the pump. 
Quantities of these pumps were installed on the Jacobs L-6MB 
engine, which was supplied in large numbers to the Canadian Govern
ment for installation on A vro Anson twin-engine planes. Consider
able research was done and plans were formulated for new applica
tions of the Dowty patents in both the landing gear and hydraulic 
field. 

Dzus Fastener Company, Babylon, N. Y., supplied the aviation 
industry with a self-locking vibration-proof fastener in a variety of 
sizes and head styles. This fastener was especially designed for 
quick assembly or removal of detachable parts. 

Eastman Kodak Company, Rochester, N. Y., in 1940 manufac
tured a number of items of photographic equipment for the aircraft 
industry. 

Eaton Manufacturing Company, Cleveland, 0., in 1940 approp
riated more than $2,soo,ooo for building expansions and purchase 
of equipment necessitated by the company's increasing participation 
in the national defense program. Additions at five of the company's 
plants, totalling 170,000 sq. ft. of floor space were completed and two 
other additions, totalling 90,000 sq. ft., were well under way at the 
year's end. These expansions enabled Eaton to get into production 
on many new aircraft engine parts, as well as step up its output of 
the Sodium-Cooled Valve, developed years ago by Eaton's Wilcox-
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Rich Division, and used in aircraft engines of 300 h. p. or more. 
The Zero-Lash Hydraulic Valve Lifter, another vVilcox-Rich con
tribution to engine efficiency and performance. was incorporated 
in three makes of aircraft engines. Tests were under \Yay on other 
engines incorporating the Zero-Lash Lifter. 

Fclipse Aviation DiYision of Bendix A Yiation Corporation, Ben
dix. K. J., in 1940 deYeloped many new aircraft accessory units which 
with increased demand brought about by the defense program, re
sulted in f urthcr plant expansion and creation of subcontracting 
facilities. It was estimated that from September, 1939, to September. 
194I. manufacturing facilities would be expanded tenfold. Decen
tralization of facilities was \\·orked out to make it possible for Eclipse 
to manu facture any one product at two or more locations in the eYent 
of an emergency. 

Eclipse in 1940 cleYeloped the Series 42 and Series 43 combina
tion direct cranking electric and inertia starters, smaller and lighter 
versions of the Series 41 and capable of handling the same size en
gines. In conjunction with demand for engines of higher output. 
Eclipse developed the A-I6o and A-120 Series of direct cranking 
electric starters, Series 44 electric inertia starters and the Type III 
combustion starter, capable of cranking engines rated from 2,000 to 
3,000 h. p. A further development in starting equipment was a new 
direct cranking electric starter for use in the Rolls Royce Merlin 
engine. This starter presented a new idea in construction, in that 
part of the starter was built into the engine. A direct cranking elec
tric semi-portable starter also was developed during 1940, consisting 
of a gear box mounted on the engine and a portable heavy duty elec
tric motor. In an effort to effect weight reduction in starting'equip
ment, Eclipse developed a combination hydraulic starter-pump unit. 
To provide generating equipment of reduced weight Eclipse rede
signed its 750 watt and r ,500 watt generators with a resultant de
crease in weight of 30 per cent. Progress also was made in develop
ment of main engine driven DC generators with capacities ranging 
up to 6 k. w. at 30 volts, and 12 k. w. at rro volts. For use in con
junction with these generators. several new and improved types of 
voltage regulators were developed. Supplementing its standard line 
of battery operated dynamotors, Eclipse developed a series of dyna
motors of new design. 

Among miscellaneous electrical devices developed by Eclipse 
were motor-generator sets capable of providing Soo cycle, I IO volt 
power from a DC or AC source of supply. In addition. development 
work was completed in connection with several I2, 24 and I IO volt 
explosion proof motors for various applications. Other electrical 
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ECLIPSE "ROOTS BLOWER" TYPE CABIN SUPERCHARGER 

devices were improved. These included Solenoid operating switches, 
battery booster coils of greater effectiveness, improved relays and 
other devices to supplement power supply systems for aircraft. In 
line with increased demand for electrical power, Eclipse developed 
several types of 2 and 4 cycle aircooled engines for long-range air
craft in capacities up to 10 lew. In particular Eclipse designed a 
2-cylinder aircooled super-charged engine for driving both the gen
erator and cabin supercharger. A light weight, sea level, 2-cylinder 
aircooled engine was in the process of design. To provide sufficient 
power take-offs for additional accessories without redesigning the 
main aircraft engine, Eclipse developed a so h. p. output gear box 
of 5 drives and a 30 h. p. output gear box of 7 drives. Increased 
demand for auxiliary power supply systems for battery charging 
and radio operation was responsible for increased development in this 
field. 

One of the major Eclipse developments was an entirely new series 
of air pumps, which successfully passed all endurance tests. Of en
tirel y new construction throughout, these pumps required very little 
lubrication and gave long service. A series of 3 snap action de-icer 
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distributor valves also were produced. Inflation time was reduced to 
approximately 5 second s. These new valves required no remote cable 
or push mel for control. The di stributor was controlled by an elec
tric switch in the pilot's com1 artment which stopped the distributor 
in a fixed 1 osition, and thereby permitted passage o f air from the 
di stributor overboard through a venturi, which in turn produced 
the vacuum necessary to hold the de-icers flat against the wing sur
face in the "off" position. Eclipse also developed a vane type anti
icer pump to meet the need for supplying alcohol to the carburetor 
to prevent ice formation. A ll of the operating parts of the pump 
were made from stainless teel and the motor was completely en
closed and explosion proof. everal types and sizes of cabin super
chargers , such as the Roots Blower type for small planes, and a 
centrifugal type for commercial transports and bombers, were de
veloped. O ther additions to the Eclipse line were a complete new 
series of engine driven and motor driven spur gear type hydraulic 
pumps, available in a complete range of capacities and standard 
drives. Improvement in design increased performance and service 
life of the Eclipse standard series of "Gerotor" type hydraulic pumps. 
Further development of standard production hydraulic remote con
trol units for other applications was under consideration. Among 
proj ects undergoing development were constant and variable volume 
piston type hydraulic pumps, high speed lightvveight motor driven 
pumps, and hydraulically operated wind shield wipers. An electric 
propeller governor control was designed and manufactured for use 
in conjunction with a Curtiss electric constant speed propeller. In 
addition, certain improvements incorporated in the standard pro
peller control resulted in improved operation and longer service life. 

Edo Aircraft Corporation, College Point, N . Y., manufacturers 
of all-metal seaplane floats for airplanes ranging in gross weight 
from approximately 1,000 to 20,000 lbs. , in 1940 expanded its manu
facturing facilities from approximately 16,ooo sq. ft. of floor space 
to approximately 84,000 sq. ft. with 47,000 more sq. ft. under con
struction. The expansion was necessary to take care of large defense 
orders for the U. S. Navy and foreign governments as well as private 
and commercial users. The company worked on Navy orders of spec
ial floats for Vought-Sikorsky Dive Bombing and Scout Observation 
types, for Curtiss-\i\f right Observation Scout planes, Ryan Military 
Trainers, and Northrop Patrol Bombers. The latter ship was stated 
to have the fast speed of 230 m. p. h. as a seaplane. The company's 
experimental and development program also was expanded to study 
float gear for special defense needs. The outstanding trend in the 
commercial and private fields was the tremendously increased demand 
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for light plane floats, caused partly by the Civilian Pilot Training 
Program, partly by lack of sufficient airports, and partly by greatly 
increased seaplane facilites. The latter development \Vas due largely 
to the National Youth Administration-Civil Aeronautics Administra
tion seaplane landing float program, under which hundreds of sea
plane landing floats were built throughout the country. 

The Eisemann Magneto Corporation, New York, deYeloped the 
Model LA Aircraft lVIagneto, completely shielded and adaptable for 
use on 2, 4, 5 and 6-cylinder engines. It continued all the features 
of the AM Aircraft Magneto, such as unit cast housing with integral 
mounting flange, a single piece cast magnet rotor, self-lubricated 
bearings, complete sealing against entry of oil or fumes and thor
ough ventilation. Many models of magnetos for the aircraft industry 
were produced in the Eisemann plant at Brooklyn, which added 
personnel and floor space and operated on two shifts to meet in
creased demands. The Eisemann Model AM-4 Aircraft :Magneto 
was used extensively in the Civilian Pilot Training Program. This 
unit was of simple and compact design, sturdy in construction. had 
few moving parts and an electrical circuit affording a wide margin 
of safety, and still was small and light. The company continued its 
policy of having field agents pay periodical educational calls upon 
managers of airports, flying schools, and operators of aircraft. 

The Electronic Specialty Company, Glendale, Calif., manufac
turers of lightweight aircraft radio receivers and transmitters, de
veloped a new type ultra-high frequency Radio Flight Instructor for 
use at schools and by traffic control towers. Make-up and operation 
of the Radio Flight Instructor was described by the company as 
follows: "The transmitter is crystal controlled on one of the four 
ultra high frequencies assigned for this service, and the matched 
receivers in the planes are pre-tuned to the transmitter frequency. 
The only control on the receiver is for volume, and the sets are auto
matically turned 'on' and 'off' when the headphones are plugged in." 
A number of flight -schools used the Radio Flight Instructors to 
correct student errors from the ground, and for traffic control. Elec
tronic entered large scale production of lightweight aircraft radio 
receivers and transmitters, manufactured under American Tele
phone and Telegraph license, in 1940. Developed primarily for priv
ate owners and fixed base operators, Ranger radio equipment built 
by Electronic Speciality was extremely simple to operate. The 
Ranger Beacon receiver weighed less than 8 lbs. complete with bat
tery pack and headphones, and covered a frequency range of 200-
40? kc. Another product was a portable, two-way radio telephone 
umt that weighed approximately 13 lbs., including batteries. The 
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receiver covered the 200-400 kc band, and the transmitter was crystal 
controlled on 3 ros kc., the established channel for plane-to-ground 
communication. Circuits were so designed that while transmitting. 
the receiver tube filaments were automatically cut out. Life of the 
built-in battery pack "·as thus extended to approximately 150 hours 
of operation. Instantaneous heating tubes made this possible. A 
unique feature of this radio unit was that a built-in loud speaker 
could be used when the receiver was placed away from the plane, 
such as in hangar offices, homes or at hotels. 

Fairchild Aviation Corporation, Jamaica, N. Y., in 1940 de
veloped, among items not held confidential for defense purposes. the 
Fairchild median octant, the Fairchild T-5 aerial camera. and the 
Fairchild K-r 5 aerial camera. Under the stimulus of the national 
defense program Fairchild stepped up production to the highest 
point in its history. A 4-story addition to its plant at Jamaica was 
completed and construction was started on another 4-story structure, 
expected to be ready for occupancy in April, 1941. The completed 
program of expansion contemplated an increase of more than roo 
pe1· cent in manufacturing floor space. Personnel was increased by 
more than 50 per cent and a further increase was scheduled when 
additional manufacturing facilities became available. Company dollar 
volume was 8o per cent higher than 1939 and unfilled orders as of 
December 31, 1940, amounted to approximately $21,ooo,ooo, com
pared with $1,923,200 on December 31. 1939· 

The Fairchild median octant was developed to meet the need for 
a rugged, dependable instrument for measuring the mean value of 
a number of observations taken for the purpose of determining the 
altitude of a heavenly body. A series of observations could be made 
in rapid sequence and instantly recorded, after which the mean was 
determined quickly by rotating a convenient altitude setting knob 
which gave the desired value on a drum type counter graduated to 
permit readings to one minute of arc. The instrument measured the 
altitude of the heavenly body from zero to 90 degrees. A hori
zontal star field of about 1 I degrees and a vertical star field of about 
8 degrees was covered by this octant, which was of extremely com
pact design and weighed only about 2 r /2 lbs. The Fairchild T -s 
aerial camera was designed especially for precise topographic map
ping photography. Among the unusual features incorporated in this 
camera were a built-in view finder, intervalometer, light meter, and 
the mechanism which recorded on each exposure, the time of the 
exposure, serial number of exposure, serial number of camera, flight 
altitude, level bubble indication of camera verticality and data card 
for recording date and other information pertinent to the flight. A 
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special shock proof vertical suspension mount was provided to hold 
the camera in a vertical position in the airplane. The Fairchild K- I 5 
aerial camera was provided to help meet demand for various special 
military type aerial cameras. The K-r:; was designed especially for 
high altitude oblique and vertical reconnaissance photography from 
both standard military type aircraft and pressure cabin aircraft. A 
trip lever adjacent to the right hand grip permitted tripping of the 
shutter with the forefinger of the right hand. Therefore, when used 
for oblique photography, the photographer never needed to release 
his hold from the camera, either for winding or tripping. The camera 
was equipped with focal plane shutter adjustable for speeds of 1/75, 
1/150 and 1/300 of a second. Provisions were included for attachment 
of suitable filters. An electrical heater was provided to prevent filter 
from fogging when taking photographs immediately after a descent 
from high altitude. Fairchild Aerial Surveys worked extensively on 
three continents in 1940, completing work on maps outside the United 
States covering more than 40,000 sq. mi. Operations were carried 
on by a fleet of ten mapping airplanes. 

Farnham Manufacturing Company, Buffalo, N. Y., in 1940 
brought to fruition several years of experimentation with machinery 
designed to reduce man-hours per plane in the aircraft manufacturing 
industry. The year, with its tremendous expansion of the aircraft 
industry, created unprecedented demand for Farnham machines. Af
ter so many years of experimentation, the company was ready to 
deliver several types of machinery new to the industrial world. Con
centrating exclusively on aircraft production requirements, Farnham 
increased its production tenfold during the year. By April, 1941, this 
production was scheduled to be doubled by addition of new facilities. 
Many new machines were reported by the company to be on the 
drawing boards at the end of 1940, but officials were not ready to 
disclose their nature. The following machines, fully developed, were 
produced in 1940. Farnham leading edge forming rolls, about 50 of 
which were put in use by 21 leading aircraft manufacturers. Capaci
ties varied from 6 ft. rolls to roll down to a 3/8 in. radius, to 20 ft. 
rolls to roll 3/6 in. material to I I/2 in. radius. The rolls were fully 
motorized for faster production. Farnham spar cap milling machine, 
a high speed miller producing machined-all-over spar caps in a very 
small portion of the time necessary with conventional methods. Most 
machines had a bed 30 ft. long. They have from one to seven high
speed heads according to the design of the cap. Actual machining 
time being only a part of the total time spent on a spar cap, the 
Farnham organization paid much attention to elimination of time 
consuming auxiliary operations. Farnham precision counter-sinker, 
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FARNHAM LEADING EDGE SKIN FORMING ROLL 

which countersunk holes accurately at high speed and minimized time
consuming and money-wasting rejections. 

Farnham arm router and stack drill, two pieces of equipment 
improved considerably during 1940, the most conspicuous improve
ment being the use of cast aluminum arms of generous proportions, 
with less mass and greater rigidity. The Farnham organization con
ducted continued research on the arm router and stack drill. Officials 
stated there was still room for improvement. 

The Farnham Company, in collaboration with the Bell Aircraft 
Corporation, in 1940 built an experimental pantograph router. Re
sults were most encouraging, but company officials said much work 
remained to be done before a fool-proof machine was completed. 
The company developed several other items, including power driven 
rolls for cold working rows of spot welds, power driven transfer 
tables for hydraulic presses, and carriage drills for spar drilling. 
Improvements also were introduced in Farnham draw benches and 
stretching benches ; also Farnham direct acting rivet squeezers. 

Federal Metal Hose Corporation, Buffalo, N.Y., in 1940 furnished 
to the larger part of the aircraft manufacturing industry flexible 
metallic tubing in a large range of sizes from 3/8 in. I. D. to 14 in. 
0. D. This flexible aluminum tubing was supplied to the industry 
in both the United States and Canada. 

Federal Products Corporation, Providence, R. I., manufactured 
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FINCH FACSIMILE AIRCRAFT "DUPLEX" UNIT 

dial indicators and gages which were used in the automotive and 
aircraft industries for maintaining precision and controlling sizes 
of finished parts. Gages designed for many different checking pur
poses were produced, including those for checking engine parts for 
correct size, checking range and gun bores from .30 caliber and up, 
checking wall thickness of shells, fuse parts, threads and other de
fense materials. The company stated that the greatest value of the 
dial indicator gages was in the accuracy of the comparison and the 
speed and certainty with which the work could be checked. The plant 
was working on a three-shift basis and maintaining deliveries. 

Finch Telecommunications, Inc., New York, in 1940 produced 
facsimile transmitting and receiving equipment which made possible 
the sending or receiving of written or printed matter by radio to or 
from aircraft. The equipment was considered important due to its 
possible military and commercial uses. Such items as sketches of 
artillery positions, weather maps and storm warnings, written orders 
and reports, and even photographs, could be sent from air to ground, 
or ground to air, with this equipment. The speed of its operation 
was high; received copy was printed at a rate of 8 sq. in. to the 
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minute. If a message was transmitted from typewritten copy, about 
75 \vords per minute could be sent, or ISO per minute if transmitted 
from fine printed matter. Even 75 words per minute compared favor
ably \Yith voice communication and the Finch equipment afforded the 
important additional advantage of a written record. Further, the 
recorder required no attention or skiii in operating. The equipment 
operated with a battery box and oscillator weighing only about I 5 lbs. 
and worked from any of the standard types of power, or from bat
teries. Its use replaced the microphone of any voice transmitter 
operated at zero db or 6 milliwatts at the microphone jack and re
placed the loud speaker of any voice receiver having an audio output 
of 5 watts. The audio frequency range employed \Yas in the range 
from 400 to 2,400 cps. coinciding with the limits of ordinary tele
phone circuits. 

Disclosure of the \\·orkings of the equipment was made late in the 
year at Bendix, N.J., airport. News that the Finch Telecommunica
tions company was supplying the units to the British, led to the as
sumption that the British actually were supplying radio facsimile 
transmissions in aerial maneuvers and was followed by the demand 
for the demonstration. The demonstration was made in a plane fitted 
with a standard duplex facsimile outfit identical with those shipped 
abroad. Two receiving points were used; one mobile, the other fixed. 
The demonstration was completely successful. The Finch company 
also manufactured mobile communication equipment and misceilan
eous apparatus. 

The Firestone Tire and Rubber Company. Akron, 0., through its 
aeronautic division, in I940 greatly extended its field of activities and 
more than doubled its I939 volume of business. From the labora
tories came linings for self-sealing fuel tanks being delivered to air
craft manufacturers. The tanks were covered with steer hide. which 
did not rip when pierced by bullets. Next to this was a layer of 
LA-roo, special sealing material being turned out by Firestone. This 
permanently sealed bullet holes, but was slow to act. Therefore, a 
layer of sponge rubber, which acted quickly but was not permanent. 
and another layer of IA-roo, were used to supplement each other. 
Cooperation with defense authorities led to development of radio
controlled seadrome contact light buoys. These rubber donuts proved 
satisfactory to the navy and were used to mark off clear spaces of 
water at seadromes. 

The Formica Insulation Company, Cincinnati, 0., producers of 
mechanical and electrical parts for ~he aviation industry, in 1940 
developed a new fluorescent type of mstrument panel legible in the 
dark when illuminated by ultra-violet or "black light." These marked 
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instrument panels incorporated the fluorescent chemicals in the body 
of a plastic Formica sheet to protect them from efficiency-destroying 
grease. 

During the year the company, which produced laminated phenolic 
control pulleys, fairlead bushing, machined propeller parts and elec
tric insulating parts, more than doubled its molding capacity for con
trol pulleys by installation of additional presses and provision of ad
ditional molds. Additional presses were installed late in 1940 which 
added So per cent to capacity for laminated phenolic sheets, from 
which machined parts for propellers and airplanes were made. Also, a 
factory addition was built which added 35.000 sq. ft. to floor space. 
Shortly after Jan. I, 1941, an additional building was leased which 
added ss,ooo more feet, making a total of 40o,ooo sq. ft. Productive 
personnel was increased about 40 per cent. 

Fuel Development Corporation, New York, in 1940 made Anilol 
and Anilol equipment. Anilol was a patent anti-knock and carburetor 
de-icing fluid. vVhen mixed with fuel each percentage of Anilol by 
volume increased the fuel's octane value. When used in conjunction 
with Anilol injection equipment, Anilol not only increased octane 
rating of the fuel, but also served as a verv efficient carburetor de-icer. 
Originally, Anilol gasoline mixtures of ~ predetermined value were 
prepared to meet minimum octane rating requirements of given air
craft engines. Later this was found unnecessary because under ordin
ary flight conditions, the engines operated only a relatively short time 
at full throttle. This led to the development of the octane control valve 
which automatically operated Anilol control fluid in correct propor
tion at the carburetor air intake when higher octane values were 
needed. 

Anilol and Anilol injection equipment were developed to fulfill the 
need for a safety device in internal combustion engines operating 
under emergencies requiring maximum power output. 

The Gaertner Scientific Corporation, Chicago, III., in 1940 manu
factured the 0-s-A Aircraft Oxygen Regulators and accessories and 
the Estoppey .Bomb Sight. A considerable amount of development 
work in automatic oxygen equipment was undertaken. The 0-5-A 
Aircraft Oxygen Regulator supplied oxygen to one person at a con
trolled rate varying automatically with altitude. This was the type of 
regulator used by the U. S. Navy. The complete assembly comprised 
the regulator, an oxygen tank containing compressed gaseous oxygen, 
a flowmeter and breathing mask. Some installations were supplied 
with a pipe stem for administering oxygen instead of the face mask. 

The regulator was supplied with an emergency valve which by
passed the automatic valve inside the regulator and admitted an ad-
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LIGHT BUOYS FOR NIGHT LANDINGS 

Night test landings made in San Francisco Bay with the aid of new seadrome con
tact light buoys developed by The Firestone Tire & Rubber Company and The 
Westinghouse Electric and Manufacturing Company. Each light unit consists of 
a pneumatic rubber buoy three feet in diameter, together with the light which it 
supports and protects from collision . The light is a new type fluorescent, battery
powered unit which rides 24 inches above the waterline. Due to the diamond
shaped section of the rubber float, the lights will not roll more than 20 degrees 
from vertical, even in six-foot waves. Red, green and amber lights are used in 

different positions to indicate wind direction and dear water. 

ditional supply of oxygen to the mask or mouthpiece. A manually 
adjustable valve was used to vary the basic automatic rate of flow as 
needed by the individual user and the degree of his physical exertion. 
The flowmeter indicated the rate of flow of oxygen and showed 
whether this quantity was sufficient for the particular flight altitude. 
A visual red warning signal was provided to show when there was no 
flow of oxygen. A small bail-out cylinder was developed to allow 
a flier to breathe oxygen for about I 5 minutes , while descending by 
parachute to a safe altitude. 

General Aircraft Equipment, Inc. , New York, manufactured a 
number of items for the aircraft industry and the air services in its 
plant at South Norwalk, Conn. Oxygen equipment, controls, air 
cleaners, flame traps, propulsive and flame damping exhausts, cowlings 
and starters were among the items produced. 

The General Electric Company, Inc., Schenectady, N. Y., in 1940 
continued development on superchargers and greatly increased its 
manufacturing facilities for both turbo superchargers and gear driven 
impellers. Cabin superchargers were supplied for airplanes, with fur
ther development work being accomplished. General Electric was also 
active in electrical control equipment development. Manufacturing 
facilities were increased to handle production of electrical aircraft 
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instruments, including d-e selsyns, remote indicating instruments for 
all engine functions, engine synchronizing indicators, and miscellan
eous position indicators. Generators. motors and controls were manu
factured for special aircraft applications. 

The B. F. Goodrich Company, Akron, 0., makers of various aero
nautical products, in 1940 carried on vigorously its campaign against 
formation of ice on airplanes, cause of many tragic accidents. The 
continuing program of research and development to lessen formation 
of ice on planes resulted in improvements in de-icers. the pulsating 
rubher devices that removed ice from the leading edges of aircraft in 
flight. In the new designs a trend toward larger and fewer pulsating 
tubes, cleaner aerodynamic shape and simplification of operating sys
tems, was followed. The researches hac! as their goal exact deter
mination of where ice forms on various types of air foils in Yarious 
flight attitudes and meteorological conditions, and the types and forms 
of de-icers best suited to provide adequate protection. The new, wider 
de-icer will permit more efficient airplanes of higher wing-loadings 
and greater speeds to operate safely through more severe icing condi
tions, according to the company's aeronautical engineers. 

The possibility of ice building up at the point where the de-icer 
attaches to the wing is minimized with the use of a fairing flap that is 
cemented over the fairing strip, providing cleaner aerodynamic shape 
to the entire installation. This extension was adopted universally by 
transport operators in replacements ordered late in 1940. The re
searches also provided valuable data on the pressure distribution 
around commonly-used air foils, with and without trailing-edge flaps, 
in all flight attitudes, and the effect of externally-fitted and inflated 
de-icers. This data permitted stress analyses of the de-icer which 
promised to be of value in insuring the safe operation of the wider 
designs. The snap-action distributor valve, first introduced experi
mentally in 1939, was further improved and installed in new de-icer 
systems. The valve greatly improved efficiency of the operating sys
tem, and made possible control by electrical means. Other develop
ments relating to de-icers included introduction of a greatly improved 
surfacing material that increased dissipation of static electricity, and 
perfecting of protective devices for fixed wing slots. 

As a result of successful experiments with propeller "feed-shoes" 
this device, used to cause a more efficient flow of anti-freeze on the 
propeller blades, was improved. The new design was twice as wide 
as the experimental feed shoe, half as thick, and so per cent longer. 
An improvement in the aerodynamic efficiency of the device was 
effected hy redesigning the grooves. The weight reduction increased 
the dependability of the cement bond holding the feed shoe on the 
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GOODRICH TEST FOR FUEL TANK 

A ponderous device that simulates by a rocking action some of the stresses and 
strains imposed on an airplane's fuel tank in flight , was developed by the B. F. 
Goodrich Company to test its self-sealing fuel t arik. Called a "slosh tester," the 
device rocks the fuel tank in r6 to r8 cycles a minute to measure the effect on the 

tank of the force of the sloshing fuel. 

blade, tests showed. Properly installed and operated, the feed shoe 
assured complete freedom from ice on the propeller blades, permit
ting use of full power, according to the company's engineers. In addi
tion, the new design conserved anti-freeze fluid, and because it les
sened more effectively the adhesion of ice, it minimized the hazard 
of damage to the fuselage caused by dislodging of large ice particles. 

Comparable improvements were made in other aeronautical prod
ucts. Military agencies adopted specifications for heat-resisting 
aviation tire tubes and the company's entire tube line was strengthened 
with heat-resisting compounds. The problem of proper balance of 
airplane tires and tubes received considerable attention. Tires and 
tubes were balanced to closer limits, and marked for proper assembly 
to counteract unbalance. Substantial improvements in tire perform
ance were noted with refinements in construction methods which also 
in several instances, resulted in savings in weight. Experiments i~ 
the use of rayon cord in airplane tires were continued. Here the ob-
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ject was the obtaining of less weight and higher load rating for a 
given size tire. 

In the field of mechanical rubber goods for aviation use, the com
pany made developments. Bullet-sealing hose and fuel tanks \\·ere 
introduced and installed on many military aircraft. Consiclcrabk 
progress was made in adapting synthetic rubber to various uses in 
aviation, particularly where oil and heat resisting properties were 
desired. Among articles of synthetic rubber used in aviation \Ycre 
packings. grommets and gaskets, oil-resisting hose, hydraulic hose 
assemblies and gas pump diaphragms. 

The company"s refrigerated wind tunnel continued to be available 
to the aircraft industry for special test purposes. Numerous wind
tunnel tests of various products were made. including tests of a new 
hydraulically-powered wind-shield wiper. resulting in its adoption 
for commercial transports. 

The Goodyear Tire and Rubber Company, Akron. 0 .. in 1940 
completed development of its multiple-disc brake, designed to bring 
the fastest and most powerful airplanes to a safe. easy stop. Good
year engineers tackled this problem with manual hydraulic air brak<'s 
when it became evident that, with planes growing larger and faster, 
the matter of braking to avoid over-shooting landing fields was of 
vital importance. As a result of the multiple-disc brake deYelop
ment, Goodyear was given a $2.8oo,ooo order by the Government. 

Goodyear research in light metals in the building of metal frames 
for airplanes led during 1940 to a request that it make plane parts 
for the aircraft manufacturing industry. By the end of the year the 
Goodyear Aircraft Corporation, the company's aeronautical subsid
iary, was hard pressed to handle the business offered, which included 
construction of barrage balloons, bullet-proof fuel tanks, and col
lapsible pneumatic boats and flotation gear for use by planes mak
ing forced landings on water. The company's lighter-than-air divi
sion, virtually inactive for several years, renewed operations after 
receiving a contract for six blimps. Goodyear continued manufacture 
of airplane tires, a field in which the company pioneered. 

Grimes Manufacturing Company, Urbana, 0., makers of all types 
of lighting equipment for aircraft service, in 1940 conducted ex
periments in ultra-violet instrument lighting and introduced new 
fixtures, including many for combat airplanes such as flush forma
tion, cockpit spot, indicator, recognition, and signal unit lights. Many 
of these were developed in cooperation with Army and Navy en
gineers and with aircraft manufacturers, all of whom required new 
types of lighting units meeting definite performance standards and 
conforming satisfactorily to particular structural designs. The 
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Grimes Company, with many years of experience acquired "growing 
up'' with the industry, has been able to solve problems where co
ordination between aircraft design and lighting results was most 
necessary. This company was engaged 100 per cent in designing and 
manufacturing lighting equipment for aircraft. 

Grimes grew 500 per cent over a period of six months in 1940, 

adding many new departments and working out new processes to 
speed production. All parts for every light were made in the com
pany's plant, where processing was carefully controlled, checked, 
and inspected. 

The Gulf Oil Corporation, Pittsburgh, Pa., through its Aviation 
Department. in 1940 continued to supply aviation lubricants and 
fuel. 

The Hamilton Standard Propellers Division of United A.ircraft 
Corporation, East Hart ford. Conn.. in 1940 further increased its 
productive capacity. Additions to the East Hartford plant were 
completed and a new 200,000 sq. ft. factory put in operation at 
Pawcatuck, Conn. Floor space de,·oted to manufacturing at the East 
Hartford plant was expanded by 50 per cent, bringing the total floor 
area to nearly 3 r s.ooo sq. ft .. while employment increased to include 
3,000 persons by December. At the end of the year, Hamilton Stand
ard Propellers had on order more than 27,000 propellers for the U. S. 
Government. Output of Hamilton Standard constant speed and 
Hydromatic quick-feathering propellers also was augmented by the 
introduction of straight-through production lines for all major pro
peller parts. In addition, all manufacturing processes were reviewed 
to eliminate unessential operations. This led to adoption of new 
standards for the surface finish of propeller parts, in which the finish 
was made appropriate to the utilization of the part involved. As a 
result, propeller blades, domes. etc., which formerly were buffed to 
a bright polish. were made with a satin finish, while for certain other 
parts machined surfaces superseded ground finishes. These altera
tions were limited to insure that the serviceability, safety, and inter
changeability of parts were not affected. 

Numerous Hydromatic propellers that had accumulated from 
s,ooo to more than 7,500 hours of service time were returned to 
Hamilton Standard Propellers for detailed inspection. These pro
pellers all were found to be in excellent condition and were returned 
to the operators for further service. 

Engineering facilities also were increased by the construction of 
a new test office and laboratory. Among the equipment installed in 
this laboratory was a new and larger cold room for investigating 
propeller operation at the exeremely low temperatures encountered 
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"SPIDER WEB" IN HAMILTON STANDARD PLANT 

It looks like the web of a gigantic spider, but this wire-mesh disc is used to meas
ure any possible lack of aerodynamic balance in the propeller you see mounted in 
front of it, the most minute variation causing the "web" to flutter. This is one of 
the typical research activities through which the American aircraft industry is 

increasing the quality of its national defense products. 

in high altitude flying; a high-speed whirl rig on which propeller 
hubs, molded blade shank fairings, and accessories were tested under 
centrifugal loads several times those encountered in service; and 
special apparatus recently developed by Hamilton Standard Pro
pellers for measuring the effects of dynamic and aerodynamic un
balance in full-scale propellers. This apparatus, for the first time, 
enabled the effects of these two types of unbalance to be separated. 
The dynamic unbalance was measured by rotating the propeller on a 
flexibly supported arbor. Motion of the arbor was measured elec-
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trically by instruments which reYealed the magnitude and location 
of the unbalance. The determination of aerodynamic unbalance was 
accomplished by means of a large wire-mesh disc placed in the air 
stream behind the rotating propeller. This elise remained at rest only 
when tht: propeller was in perfect aerodynamic balance. \i'lhen it 
was not, the disc oscillated around a fixed axis. These oscillations 
were indicated by instruments, permitting the amount and angular 
position of the aerodynamic unbalance to be determined. 

The advantages attending the use of molded rubber fairings, de
n·loped by Hamilton Standard Propellers to improve the aerody
namic form of the blade shanks and to furnish additional cooling on 
radial engines, were further extended by the enclosure of de-icing 
fluid distributor tubes within the fairings themselves. These tubes 
enabled de-icing fluid to be applied simultaneously at a number of 
points along the leading edge of the blade thereby improving the 
distribution of the fluid and increasing the area of the blade which 
was covered effectively. 

In addition to the electrical synchronizing equipment which was 
introduced several years ago for use on multi-engine aircraft, a new 
type of synchronizer utilizing a combination of electrical and me
chanical control features was designed. This equipment provided ac
curate automatic synchronization and also provided a substantial 
saving in installation weight. 

In order to minimize the cockpit or cabin vibration of passenger
carrying aircraft, apparatus was developed which permitted deter
mination of the net static, dynamic, and aerodynamic unbalance of 
the rotating system \vith the propeller installed on the engine in the 
airplane. The equipment was portable, and was electrically operated. 
From the measurements obtained with this apparatus, it was possible 
to determine the size and position of corrective weights which, when 
added to the propeller, reduced the vibration at propeller speed to a 
value below the range of perceptibility. New blade designs were in
troduced giving increased propeller efficiencies at high airplane 
speeds. These blades found wide application in the field of high per
formance airplanes. 

The Hartzell Propeller Company, Piqua, 0., increased produc
tion of airplane propellers, both wood and metal, and of propeller
type air moving equipment. Increases in both personnel and plant 
facilities were made to meet requirements of the national defense 
program. Facilities for production ~f ~1etal propellers, particularly, 
were increased. To accommodate th1s mcrease manufacture of fans 
was removed from the airplane propeller plant and a new 6o x 46o-ft. 
factory building was erected to house fan production. This increased 
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space available for production of propellers by 50 per cent. Hartzell 
manufacturing activities bore both directly and indirectly on national 
defense. Production of airplane propellers was a direct contribution. 
Greatly increased demands for Hartzell propeller-type fans and 
blowers were traceable to industries engaged in defense work. Fans 
and blowers were used for general plant ventilation, cooling and 
drying materials and products, man cooling, dispersal of concentra
tions of fumes. dust and heat. and for other air moving jobs. They 
helped increase production in many plants which worked on defense 
orders. 

The Harvey Machine Co .. Los Angeles. Cali f.. in 1 C)~O rompleted 
development and tests and began production on the new Harvey 
Radio Automatic Direction Control. This instrument combined the 
automatic pilot and direction finder in one automatic. electrically 
controlled instrument. The automatic pilot was controlled by elec
trical impulses from two radio stations, rather than one. These two 
signals were mixed and the plane held on a straight line by control 
of the automatic pilot. 

Harvill Aircraft Die-Casting Corp., Los Angeles, Calif., accunm
lated a backlog of approximately $640,000, substantial proportions 
of which were orders from airplane manufacturers building military 
craft for the United States. The firm, which started II years ago 
with one employee had grown in 1940 into a plant with 65.000 sq. ft. 
of floor space and 500 employees. This new plant, completed in 
October, 1940, incorporated advances in employee comfort, safety 
and convenience. Between 1930 and 1935 Harvill developed new 
alloys and die casting processes that increased production speed of 
vital parts required in building aircraft. The Harvill organization 
was a cog in the 1940 speed-up program of the aircraft industry. 
Great demand for die-cast parts, in preference to conventional sand 
cast or fabricated parts, was brought about because of the high ten
sile strength and light weight of aluminum, brass and magnesium 
alloys, and the speed with which they were cast. Under Harvill 
methods it was possible to die-cast specialized parts economically 
because the need of machining was substantially eliminated. Harvill 
built its own dies, perfected the Harvill High-Pressure Die Casting 
machine, and equipped its new plant to maintain a high rate of pro
duction. In addition to die-casting parts for the aircraft industry, 
the Harvill Company produced all types of castings for industrial 
use, such as dish washers, engine cover plates and model air liners as 
ornaments. Beside the improved manufacturing facilities provided 
by the new plant, there was established a special laboratory for chemi
cal and physical determinations of various metals, and also a system 

--
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DIE CASTINGS FOR DEFENSE 

Corner of the Harvill Aircraft Die Casting Corp. plant where thousands of cast
ings are turned out daily, mainly for use in aircraft construction. 

of metallurgical control of all products from ingot to customer. Also 
provided was an alloying department, in which all alloys were com
pounded direct to Harvill specifications under supervision of the 
plant metallurgist. Provision was made for research and practical 
work on customer's problems. 

Hayes Industries, Inc., Jackson, Mich., makers of aircraft wheels 
and brakes, in 1940 continued production of its standard line and at 
the same time doubled its plant capacity. The reversible hydraulic 
brake developed a year ago was produced, as was the expander tube 
brake. The reversible brake was primarily developed for naval air
craft operating from the deck of aircraft carriers, and was so de
signed that it would hold equally going in either forward or reverse 
position. The brake also was so designed that the amount of Servo 
could be changed readily to accommodate the brake for various weights 
and types of aircraft. The expander tube brake was made under 
Goodrich-Palmer patents and was constructed of special alloy steel 
stampings. The brake was operated either by brake fluid, Servo oil, 
or air, and had no tendency to grab. Torque developed was propor
tioned directly to pressure applied. 

The International Flare-Signal Division of the Kilgore Manufac
turing Company, Tipp City, 0., continued supplying its parachute 
flares and signals to commercial aviation, the U. S. Government and 
foreign governments. This equipment, which included both electri
cally and pistol-operated types, afforded outstanding advantages in 
flexibility of installation and operation, safety and dependability. 
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Flares for emergency illumination from aircraft have been a major 
development of International during the past decade. The earlier 
flares were merely large "candles", wired for electrical ignition and 
affixed to brackets mounted under the lower wings toward the tips, 
from which their name, "wing tip flares", was derived. Such in
stallations obviously involved abnormal fire hazards, and the illumina
tive properties unavoidably were so limited that a plane had to de
scend to a low altitude for effective observation of the ground, thereby 
greatly reducing the area of illumination and seriously impairing the 
scope of maneuverability and consequently the chances for a success
£ ul forced landing. 

With increasing night flying operations, it quickly became ap
parent that the "wing tip flares" were not only dangerous but ex
tremely 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. 
Parachute flares were known, but they had been designed primarily 
for military purposes, and the requirements of commercial aviation 
presented entirely different problems of installation, maintenance and 
operation. 

The smallest approved parachute flare was required to burn not 
less than one minute and developed more than 70,000 candlepower. 
Next came a I Yz minute parachute flare with a minimum require
ment of I Io,ooo candlepower. The largest approved parachute flare 
commercially available was the 3-minute, which developed more than 
200,000 candlepower. All these parachute flares were required to 
have an average rate of descent of not more than 550 feet per minute. 

All International Flares were approved by the Civil Aeronautics 
Administration for commercial use within prescribed limits for the 
respective types, and were used largely as equipment in the C. A. A.'s 
own fleet of planes. 

Walter Kidde & Company, Inc., New York, manufacturers of fire 
extinguishing systems for airplanes, and other safety equipment, 
in 1940 developed a new trailer-type auxiliary fire truck for use at 
small airports and industrial plants. This unit proved extremely effec
tive, carrying 300 lbs. of carbon dioxide gas in a 6-cylinder installa
tion. It was equipped with hosereel and a special nozzle for use 
against crash fires. Among other items made by the Kidde Company 
were Lux Built-In fire extinguishing systems for airplanes, portable 
extinguishers, flotation gear, life rafts and safety vests. Versatile 
carbon dioxide gas formed the basis of the many products developed 
by Walter Kidde & Company. Carbon dioxide, fastest extinguishing 
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agent known to aviation, was carried by the Built-In extinguishing 
system. Lightweight piping carried it to a perforated tubular ring 
attached to the engine mounting. A pilot's control released carbon 
dioxide gas through perforations in the ring, snuffing out fires break
ing out in the accessory or engine compartment. Flame detectors 
also were developed by Kidde engineers to give a visual or audible 
warning the instant fire developed. An additional development was 
the pistol-grip carbon dioxide portable extinguishers for cabin pro
tection. Special machining made these extinguishers extremely light 
in weight. There were two sizes-one with 4 lbs., the other with 2 

lbs., of carbon dioxide capacity. These newest extinguishers aug
mented the regular line of heavier and more powerful Lux extin
guishers for airport, hangar and machine shop protection. 

Knu-Vise, Inc., Detroit, Mich., in 1940 manufactured toggle
action clamping devices. The company's products were used in the 
aircraft manufacturing industry. The line of equipment numbered 
several types of toggle clamps for varying uses from light through 
heavy duty. Some of the clamps were portable and were used, for 
example, to hold sheet metal panels in position when holes were being 
transferred from one to another, a frequent operation in manufactur
ing aircraft. The portable clamp was placed in position simply by 
closing and squeezing the handles, and remained in position until 
completion of the operation, when opening the handles released the 
parts. The compound action of toggle levers developed a pressure in 
excess of 8oo lbs. at the jaws of the pliers, with exercise of only 10-lb. 
pressure of the fingers. 

Kollsman Instrument Division of Square D Company, Elmhurst, 
N. Y., in 1940 developed the Telegon remote direction indicator. The 
indicator worked on the same principle as the recently developed Kolls
man direction indicator, but utilized the Telegon remote indicating 
mechanism, enabling the aircraft builder to place the compass direc
tional element away from interference by armor plate. Development 
of the Telcgon remote direction indicator was considered a valuable 
contribution to possible increases in armor protection for fighting 
pilots. Kollsman continued its rapid growth from the one-man lab
oratory of 1928 by raising total employees to ever Sao, almost doub
ling the working force in one year. With completion, early in 1941, 
of a new plant addition, and resultant 6o per cent increase in available 
floor space, employee total was expected to rise to 1,200. Additional 
plant space also was being used in Long Island City for the Optical 
Division. 

One section of the new building was slated for construction almost 
entirely of non-ferrous metals to provide a non-magnetic building for 
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compass assembly and calibration. \Vith growth of the national de
fense program, almost all production was devoted to supplying in
creased quantities of standard Kollsman sensitive instruments, such 
as sensitive altimeters, tachometers, pitot-static tubes. air speed indi
cators, etc., to the Army, Navy and Great Britain. 

Lawrance Engineering and Research Corporation, Linden. )J. J ., 
during 1940 produced a line of auxiliary power plants for aircraft 
use. These motors were used to operate main engine starters, light 
and heating systems, radio and control mechanism and armament and 
cabin supercharging equipment. 

Lear A via, Inc., Dayton, 0., makers of radio apparatus for air
craft, in 1940 introduced the Learmatic Navigator, which won for its 
inventor, vVilliam P. Lear, the 1940 Frank M. Hawks Memorial 
Award, for "outstanding contribution to aircraft radio". 

Essentially, the Learmatic Navigator was an instrument combin
ing and integrating the indications of an automatic radio direction 
finder and a directional gyro. This unique instrument permitted 
straight-line navigation along any desired track, toward or away 
from a radio transmitting station; straight-line navigation under 
unknown and varying drift conditions, without visual references out
side the airplane; rapid position fix and straight-line navigation to 
destinations not provided with radio transmitting stations ; rapid in
strument approach and landing, on land or sea, using a single non
directional marker located on the prolongation of the desired runway 
or landing lane ; all indications of an automatic radio direction finder 
and all indications of a directional gyro. A circular azimuth scale 
was divided into 360 degrees linearly, and was provided with an ad
justable "desired track" index. The index could be set for any desired 
degree bearing. The "desired track" index remained stationary with 
respect to the ground throughout any maneuver, and afforded the pilot 
a continuous reference of his heading with respect to his desired line
of-flight. In operation, an arrow constantly pointed toward the radio 
transmitting station to which the instrument was tuned. Since the 
azimuth scale was linear, both the true and the reciprocal bearings 
could be read direct from the instrument scale. 

Surmounting the instrument was a fixed transparent glass cover 
on which was etched a miniature reference airplane to aid the pilot in 
visualizing his position and heading with respect to a radio trans
mitting station and his desired track. The instrument was mounted in 
the airplane so that the miniature reference airplane coincided with 
the actual airplane in which the instrument was installed. Several 
reference lubber lines, spaced 5 degrees apart, were etched at the 
forward end of the cover, aiding the pilot in quick visualization of 

-
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LEARADIO MACHINE SHOP 

rn inute angles off his line of flight. In operation , the pilot set his 
desired track index to the course he ·wished to follow with respect to a 
rad io transmitting station, and tuned his automatic radio direction 
finder to the frequency of that station. The operation of the instru
ment was automatic and continuous. 

Lear Avia was organized in 1939. It manufactured radio appa
ratus, instruments and accessories for military, commercial and private 
aircraft, and maintained direct factory branches at New York, Wash
ington, \ iVichita, and Los Angeles. The main factory was located at 
Dayton, 0.; a factory at Hollywood was devoted almost entirely to 
manufacture of non-radio accessories; another factory at Piqua, 0. , 
was scheduled to begin producing in March, 1941. The company's 
1941 backlog was estimated at $s,ooo,ooo. Best known of Lear Avia 
products was its extensive line of radio transmitters, receivers, and 
direction finders for private aircraft. In addition, the company manu
factured advanced equipment for commercial and military aviation 
and for export. Most popular single item of the Lear line was a small 
portable receiver operating from AC or DC power source or from 
self-contained dry cells. The 1941 model had three bands ( 200-400, 
soo-r,sso, 2,200-6,soo kcs.), interphone system, built-in speaker as 
well as headphones, and provision for connection to an airplane 's 
antenna in addition to the built-in loop. Lear Avia radio accessories 
included antenna systems, primary line and simultaneous radio range 
filters , manual and automatic antenna reels , antenna loadincr coils 

b ' 
crystals, microphones, and headphones. Non-radio accessories for 
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aircraft included low-power lightweight electric motors. a variety of 
operational control equipment for the actuation of landing gear, land
ing flaps, adjustable cowls, rudder elevator and aileron tabs, and other 
devices. 

All equipment, except the Learadio portable, conformed to Govern
ment requirements. 

The Leece-Neville Company, Cleveland, 0., in 1940 supplied the 
industry with I 2-volt voltage regulated engine driven electric gen
erators made in four capacities, IS, 2S, so and 100 amperes. and 
24-volt in two capacities, 2S and so amperes. The Leece-Neville 
voltage regulator provided a desirable method for charging an electric 
storage battery because, by this method, the battery received a com
paratively high beginning charging current, which gradually de
creased as the battery charged, until at the end of charging, the current 
decreased to a harmless value. This was considered desirable because, 
although an empty battery could receive a comparatively high charging 
current without harm, it would become overheated and suffer damage 
if a high current was applied when it was full. Leece-Neville voltage 
regulation not only protected the battery and other electrical units, 
but prolonged their lives. 

Lenz Electric Manufacturing Company, Chicago, Ill., in 1940 
manufactured a variety of wires and cables for use in wiring radio 
and telephone instruments. Several wires were designed especially for 
airplane radio and instrument wiring. Outstanding among these wires 
was Aeroglas, a radio hook-up wire made especially to meet specifica
tions laid down by aeronautical radio engineers. Aeroglas was insu
lated by cellulose butyrate tape and glass braid, and was impregnated 
by a flame resisting compound. It offered an extremely high voltage 
breakdown and excellent flame resistant qualities-both desirable 
characteristics in airplane radio and instrument wiring. The company, 
which began business in 1904 making telephone wires and cables, 
diverted most of its manufacturing activities to radio wiring after the 
advent of that medium of communication. Other wires made by Lenz 
were Aerolac, Lenglas, Spibrac and Lencel. In addition, standard 
hook-up wires were produced. Low tension power and light curves 
for aircraft, harness assemblies and cable assemblies were built to 
special requirements. 

Liberty Aircraft Products Corporation, Farmingdale, N. Y., in 
1940 manufactured aircraft accessories, precision machine parts, tools, 
production machine parts to order, screw machine products, milling 
and gear cutting work, engine cylinders, pistons and crankcases, heat 
treating and carborizing in electric furnaces with atmospheric control, 
cadmium plating and anodizing aluminum alloy parts, aircraft sheet 
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metal work, wing assemblies, tail surfaces, pontoons, bomb racks, and 
complete aircraft doping and finishing work. 

Link AYiation DeYiccs, Inc .. Binghampton, N. Y., manufacturers 
of the Link Trainer, used extensiYely by U. S. air services for ground 
pilot training, in 1940 completed an expansion program which made 
possible a production increase of Trainers from about five a week to 
more than 30 a week. Orders received from the Army Air Corps and 
the Navy Bureau of Aeronautics for more than 6oo Trainers, along 
with other orders from abroad, occasioned the expansion. First, the 
company enlarged its plants, but found this enlargement inadequate, 
so it took over a modern fireproof factory on the outskirts of Bing
hampton. quintupling its preYious floor space. All divisions of the 
company were moved into the new plant. Production in the company's 
Canadian factory at Gananoque was continued. 

From the technical standpoint. several marked improvements were 
made in the Trainer. :Most notable was development of an automatic 
recorder, which operated in conjunction with the air speed and varied 
in speed of travel with the air speed. Also incorporated in the recorder 
was a device for introducing wind velocity and direction. Another 
improvement was denlopment of a quickly interchangeable stick and 
wheel control, a desirable feature particularly during the primary 
training stage. Provision ,,·as made for removing the operating 
mechanism from the base of the Trainer. reducing noise and decreas
ing heat inside the Trainer. :\Iany other refinements were incor
porated. including improved radio, better arrangement of instrument 
board, and additional space inside the pilot's cockpit. The Trainer 
was widely used in 1940 for visual instruction to check aptitude of 
potential pilots prior to flight. Trainers were placed in rooms, walls 
of which were painted with scenery depictin_g various types of horizons, 
and it was found that, by means of a senes of checks and balances, 
capability of students could be determined accurately. It also was 
found that this training was effective in reducing actual flight time 
required by students during primary flight training stage. The com
pany continued to operate its school for training Link Trainer instruc
tors, and cooperated with the Army and Navy in setting up similar 
instructional schools for these services. 

The Liquidometer Corporation, Long _Island City, N. Y., in 1940 
supplied tank quantity gauges for use on A1r Corps, Navy, commercial 
and export aircraft. The Liquidometer Dial Change and Selecto; 
Switch Combination Unit, providing in one unit separate dials for a 
number of tanks, so that readings on separately calibrated dials were 
obtained by turning the knob of a built-in selector switch, was re
designed to provide a smaller, more compact, and lighter unit. Units 
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of this type were installed on a large number of aircraft. In addition. 
the company started manufacture of a line of dual and multiple meter 
indicators, designed so that readings for several tanks were recorded 
on one indicator without requiring the use of a selector switch. Plant 
capacity was increased approximately IOO per cent and the number of 
employees was doubled. 

Littelfuse, Inc., Chicago, Ill., in 1940 added many new items of 
aircraft fuse products to its line, to meet both military and commercial 
requirements. These new products included Air Corps Littelfuse 
(I -300 amps.), aircraft fuse panels, panel pull mountings for 4 ag 
fuses, fuse retainers, "J erkit" Fuse Pullers, etc. Other items were 
Aircraft Littelfuses, anti-vibration type ( o-60 amps), I-Ii-amp types 
(20-300 amps), Renewable Fuse Links up to 300 amps, fuse mount
ings, fuse extractor posts, beryllium copper fuse clips, high voltage 
radio fuses and mountings, safety panel pull fuse mountings and non
renewable Bakelite enclosed fuses. 

The Warren McArthur Corporation, New York, in I 940 designed, 
engineered, and manufactured seats for pilots, gunners, navigators, 
radio operators, passengers and cameras. In this activity, the corpora
tion surmounted a number of problems unique to construction and 
placement of aircraft seats. Load problems were worked out carefully, 
including the problem of great loads which military plane seats must 
withstand. These loads went up as high as 2,400 lbs. on the seat, 
I ,6oo lbs. on the safety belt, and 1,200 lbs. on the back. Problems of 
corrosion, wear and vibration also were solved. 01airs constructed of 
high strength aluminum alloys without welding proved satisfactory 
in this connection. They were protected from corrosion by an anodic 
treatment. The company devoted much research to developing a 
favorable strength-weight ratio, most important because of the ne
cessity for keeping down weight in aircraft. McArthur chairs were 
constructed almost entirely of aluminum; cadmium plated steel alloys 
were used only where wear was a consideration. An advantage of the 
McArthur system of joining tubing was the ease with which special 
assemblies were produced, and the fact that it thus was made possible 
to use standardized parts for a number of assemblies. McArthur 
chairs were tested with so-lb. bags of lead shot, dropped from various 
angles to prove the chair's ability to withstand loads. 

Realizing that proper seat .design was growing more important 
with increasing speeds and longer flights, and consequent greater 
fatigue, the McArthur company devoted extensive research to me
chanical measurements and adjustments providing maximum com
fort, along with adequate performance of required functions. Space 
was usually at a premium; some chairs, to save valuable space, were 
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WARREN McARTHUR TRANSPORT CHAIRS 

Installed in a Lockheed Lodestar. 

designed to slide back on tracks to permit the pilot to get to his seat. 
Reporting on the company's activities an official said: "Difficulties 

were chiefly structural, for most seats are cantilevers, that is, a 
pedestal supported at the base and subjected to various loads at the 
free end. These are essentially inertia loads of the human body 
caused by movements of the plane. The seat structure was the linkage 
connecting these two and not only had to control their relationship 
through adjustable devices, but also had to carry these loads through 
these same devices." 

Macwhyte Company, Kenosha, \Vise. , in 1940 produced special 
hoisting slings, to be built into aircraft by the manufacturers and 
used for lifting by a crane. Some of the special slings were made with 
swaged cable terminals and special fittings. Grommet construction 
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and braided wire rope slings also were made, all slings and fittings of 
corrosion resisting alloys. Swaged cable terminals were made in 
stainless steel eye end, fork end, stud end and turnbuckle end types. 
""Spike" antennae of tapered corrosion resisting steels were developed 
for mounting on underside of the fuselage to reduce static and im
prove radio communications. :\I acwhytc tie rods for internal and 
external bracing were produced from corrosion resisting alloys. lVT ac
whyte "Hi-Fatigue" aircraft cables were made from galvanized, 
tinned and stainless steel, fabricated to reduce constructional stretch 
and increase fatigue resisting properties. 

Moore-Eastwood & Company, Dayton. 0., in 1940 continued to 
produce aircraft tools, dies, and special machinery, and at the same 
time produce for national defense bomb racks, bomb shackles, gun 
sights, gun mounting posts, gun mount adapters. filler valves, gun 
synchronizer generators, pistol mountings, tab controls, cable meters 
for tow-targets, etc. The company was organized in 1916 to build 
aircraft tools, dies, etc., exclusively. In 1923 the company began 
making special airplane parts and fittings : for the past eight years it 
has devoted most of its facilities to manufacturing airplane parts. 

Norma-Hoffmann Bearings Corporation, Stamford, Conn., con
tinued production of its lines of precision ball, roller and thrust bear
ings, adapted for practically every load, speed and duty. In the 
aviation division, new types and sizes of sealed aircraft control ball 
hearings, designed to meet special requirements for control applica
tions, were produced. They included single- and double-row, shielded 
and unshielded, as well as enclosed felt seal bearings with removable 
seals. For conditions involving possible misalignment, a series of self
aligning felt seal bearings with removable seals was developed. 

Northwest Air Service, Inc., Seattle, Wash., developed a pro
peller pitch setter, a machine to align blades by mechanical methods 
rather than by manual labor, requiring only 20 minutes to do the same 
work that formerly took three men an hour. 

Pacific Aviation, Inc .. Los Angeles, Calif.. makers of aircraft 
hydraulic units, started operation in May, 1940, in Hawthorne, Calif., 
in a 3,000-sq. ft. plant, employing four machinists. In September, 
1940, the plant was moved to Los Angeles, and at the end of the year, 
personnel included I 50 skilled mechanics and a staff of aeronautical 
engineers and other personnel. It was anticipated that total personnel 
would reach 350 during 1941. In addition to manufacturing hy
draulics, the company prepared to begin fabrication of wing fittings 
for an aircraft manufacturer. Pacific Aviation supplied most of the 
leading aircraft manufacturing concerns on the Pacific Coast. Among 
its products were tail wheel operating hydraulic struts, wing flap 
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operating hydraulic struts, water rudder retracting hydraulic struts 
and bomb door operating hydraulic struts. 

Parker Appliance Company, Cleveland, 0 .. produced seamless 
tubular plumbing for aircraft with Parker tube couplings. Parker 
also developed a number of thread compounds, thread seals and valve 
lubricants to overcome the tendency of threaded aluminum alloy 
parts to seize when assembled. The company also produced a line of 
fabricating tools. 

Pioneer Instrument Division of Bendix Aviation Corporation, 
Rendix, N. ].. in 1940 expanded its aircraft instrument production 
and developed many new instruments. A new plant, with 63.000 sq. 
ft. of air-conditioned space. and well over half a million sq. ft. of 
production floor space was obtained in Philadelphia, Pa. Assembly 
and production of Pioneer aircraft instruments for the Army, Navy 
and commercial aviation will be carried on there. as well as in Bendix. 
to handle present demands of aviation expansion. 

\Vith the advent of Integral Torque Meter in high horsepower 
aircraft engine installations, Pioneer developed an adaptation of the 
remote indicating system to give brake mean effective pressure indi
cation on the instrument panel using the Torque Ivleter on the engine 
as the prime mover. This Torque Meter operated on a hydraulic 
principle, with the hydraulic pressure varying with the Torque (brake 
m.e.p.) output. This hydraulic pressure was measured with a Pioneer 
Remote Indicating Autosyn Transmitter and Indicator unit. which 
was calibrated in brake m.e.p. \i\Tith the necessity of measuring fuel 
rates of the higher horsepower output aircraft engines, Pioneer de
veloped a new high-range Miniature Autosyn Flowmeter installation. 
This instrument measured fuel consumption rates for take-off condi
tions and provided an accurate indication of the number of gallons per 
hour or the number of lbs. per hour of gasoline consumed under all 
operating conditions. With this knowledge of the true fuel rate and 
the brake horsepower output from the Torque Meter, it was possible 
to calculate the over-all brake thermal efficiency and to keep the 
throttle setting so the engine was always operating at maximum 
efficiency. The Pioneer Remote Indicating Autosyn principle, which 
gained recognition in its application to multi-engine aircraft instru
ment installations, was applied to perform the same functions with a 
substantial saving in weight and bulk, as well as in power required 
for operation. This Miniature Autosyn equipment was supplied for 
all engine functions, as well as serving as an indicator for many of the 
moving controls of the aircraft, including numerous new functions 
for supercharged-cabin pressure control position for airplanes en
gaged in substratosphere flying. Pioneer also developed and dis-
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tributed a compact and dependahl<:> direct-current landing gear, tail 
wheel (or nose wheel) and landing flap position indicator. This 
instrument incorporated an extremely practical dial that showed the 
wheels and flaps in their relative positions. A new electric tach
ometer, featuring engine outlet pad generator mounting. was de
veloped to overcome impracticability of direct-reading tachometers 
on multi-engine installations. This instrument was designed for 
accuracy under all encounterahle operating conditions, and added the 
feature of remote indication. 

An electrically-heated pitot tube was devclnpcd that was not 
affected by ice or rain. since it was designed not only to prevent ice 
formation when energized. but also to dissipate any icc accumulated 
on the tube body when the heater was not energized. This tuhc was 
called the \Veather- Proof Pi tot Static Tube. To overcome difficulties 
encountered with magnetic compass installations in modern aircraft. 
Pioneer developed the remote indicating compass. \Vith this instal
lation it was possible to install the compass element or transmitter in 
a part of the aircraft remote from electrical disturbances created by 
the numerous electrical appliances located around pilot's compartment. 
The remote indicating compass was particularly adapted to military 
aircraft equipped with armor plate, and multi-engine aircraft with 
their numerous electrical appliances. An improved Rate of Climb 
Indicator mechanism was developed which substantially reduced the 
overall length of the instrument. The Pioneer Rate of Climb also 
incorporated a temperature compensated diffuser assembly that had no 
moving parts and which inherently compensated for changes in air 
density at different altitudes, a case volume temperature compensator, 
and a more rugged mechanism construction which gave greatly im
proved operation and simplified instrument service. 

Pioneer also developed a Turn and Bank Indicator that operated 
on 0 in. of mercury suction. This installation was particularly 
adapted for light aircraft using a venturi tube to supply suction. A 
variation of this instrument was developed to enable turn and bank 
indicator operation on 4 in. of mercury, and particularly suited for 
operation on the same suction system used for the Automatic Pilot. 
Thus necessity for a suction reducing orifice in the supply line was 
removed. Inasmuch as the manifold pressure (blower housing pres
sure) had a direct effect upon the brake horsepower output of an 
internal combustion engine, the need for an accurate measure of this 
pressure stimulated development of the Pioneer Sensitive Manifold 
Pressure Indicator. Amplified pointer movement with extreme accu
racy, coupled with the standard vapor-proof feature, made the Sensi
tive Manifold Pressure Gauge a contribution to optimum engine 
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operation. A new type of Airspeed \Varning Sector was developed to 
facilitate quick checks of instruments on the instrument panel. Use of 
bright red, yellow, green and white colors made readings on the dial 
face easy. In aircraft optical instruments Pioneer brought out the 
Aircraft Bubble Octant, with an averaging recording device which 
greatly decreased the time required for establishing a "fix" with 
celestial navigation. The Pioneer gyro-stabilized Drift Meter also 
was developed to eliminate errors inYolved in drift angle measure
ments when the aircraft was flying in rough air. 

The Pioneer Parachute Company, l\1anchester, Conn., in 1940, 
:unong other advancements it attained in making and testing para
chutes, developed the ne\v foul-proof pilot chute. This was a chute 
with no breakable parts and no exposed springs to pierce or bind the 
silk. Having no ribs. as most of the older types of pilot chutes had, 
there was no danger of ribs poking through or hooking under the main 
canopy skirt. The chute folded wafer thin when packed, and in action 
sprang into full size instantly. Another development was an improved 
pack. \Vhich was incorporated in the P 1-B-24 parachute, embodying 
new safety features and providing added comfort and convenience. 
Added safety was achieved by improved packing technique made 
possible by the new development. Friction burns and canopy splitting. 
due to shroud lines getting over the canopy, were eliminated. The 
P3-B-24, another model, retained all the safety and comfort features 
of the Pr-B-24, and in addition eliminated the roll on the shoulder to 
meet special requirements of some airplanes. 

Another development made by Pioneer was its testing tower, the 
only one of its kind in the world. This tower gave Pioneer engineers 
a new method of testing parachutes by the use of slow-motion movies 
which recorded the way the chutes open. New ways of packing chutes 
and certain structural improvements were developed as a result of the 
testing system. Motion pictures were made from the rigging of the 
tower. From this tower, so feet high, a dummy equipped with a para
chute pack was whirled around at speeds of from 70 to 300 m.p.h. 
Power was supplied by a 320 h.p. Diesel engine. When the whirling 
dummy attained the proper speed the parachute was released auto
matically and chute and dummy floated to earth. To record this action 
a specially built r6 mm. motion picture camera that took 128 frames 
of film a second instead of the usual 16 frames, operated with the 
boom as it spun around. This slow-motion movie record brought out 
many enlightening facts. In many cases on old type chutes, the pilot 
chute, supposed to open first and serve as an anchor to facilitate the 
opening of the big canopy, was the last thing to operate. This re
vealed a serious hazard, in that the main canopy and the lines suspend-
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TESTING PIONEER PARACHUTES 

The Pioneer Parachute Co.'s revolving testing tower at Manchester, Conn., for 
studying the behavior of chutes under different conditions. 

ing the user were fouled. An improved pilot chute, and a way of 
packing it so that the hazard was eliminated, was developed. Packing 
of the main canopy of the chute also was changed because of the 
movie studies. By means of the new packing, it was made virtually 
impossible for the skirt of the canopy to tilt up in opening, an occur
rence which has accounted for many parachute failures. 

Pioneer Parachute Company was affiliated with Cheney Brothers, 
manufacturers of silks, and largest producers of parachute fabrics. 
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f t was the only parachute company in this country where the entire 
product from raw silk to finished parachute was under one control. 
The company in 19-J.O increased its capacity by 500 per cent, expanding 
its production from 50 to 300 weekly. 

RC-\ l\Ianufacturing Company, Inc., a Radio Corporation of 
America Subsidiary, Camden, N. J ., in 1940, while carrying on its 
usual production of radio equipment for aircraft, developed a new 
transmitter for the Piper Aircraft Corporation, to be used in light 
planes. 

This transmitter was an adYanced type of dry-battery-operated 
aircraft transmitter now commercially used by many light plane pilots. 
\Vhile its many new features were of interest, the company believed 
that of greater interest was the trend which its installation indicated. 
Until now, the company said, aircraft radio equipment usually was sold 
to the light plane owner through merchandising programs, and also 
was installed at the factory upon a special order. Now, however, the 
company stated. light plane manufacturers have begun to treat radio 
as a necessary part of their airplane and ceased to treat it as a luxury 
in the light plane field ; henceforth radio will be considered as standard 
equipment. The RCA aviation radio section also announced in 1940 a 
new loop antenna and adapter kit especially designed as an aural-null 
direction finding attachment. 

R E F Aircraft Corporation, Syosset, N. Y., during 1940 produced 
various sheetmetal and machined parts, jigs and unit assemblies for 
use in aircraft manufacture. They also specialized in welding and tool 
and die fabrication. 

Reynolds Metals Company, Richmond, Va., manufacturers of 
aluminum sheet and other strong aluminum alloys, in 1940 continued 
its normal activity and at the same time was able to devote its re
sources and energies to the all important task of producing materials 
for the national defense program, particularly the aviation industry. 
Months ago, without encouragement or firm orders, the plant space 
then available was placed upon a war basis and certain plants were 
equipped for the production of supplies for our armed forces. A 
tremendous plant expansion program, partially financed by a cash 
outlay of over $J,ooo,ooo anJ by a fully secured mortgage loan from 
the Reconstruction Finance Corporation was slated ultimately to total 
over $4o,ooo,ooo. 

The Reynolds production set-up was: (I) Aluminum Ingot Pro
duction Bauxite Reduction Plant at Lister, Ala., scheduled for opera
tion in April, 1941, with annual capacity of 40,ooo,ooo lbs. Second 
and still larger ingot moulding unit, located in the Bonneville-Grand 
Coulee area of the Pacific Northwest, scheduled for operation August 
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rst, 1941, providing an additional annual ingot capacity of 6o.ooo,ooo 
lbs.; (2) Aluminum Alloy Sheet Plant at Louisville, Ky., in com
pletely expanding commercial operation since 1937, capacity. 2,500,000 
to 3,ooo,ooo lbs. a month; (3) Aluminum Alloy l~od Plant at Louis
ville, Ky., capacity, I,5oo,ooo lbs. monthly; (4) Extrusion Plant, an 
ultra-modern structure at Louisville, housing large and efficient alu
minum alloy extrusion and heat treating equipment. Estimated ca
pacity. 4,ooo,ooo lbs. of extruded roc!, tubing and shapes monthly; 
( 5) Rolling Mill and Rod Plant, a new $17 .:;oo,ooo aluminum alloy 
rolling mill for sheet and rod now under construction at I .ister, to roll 
sheet aluminum up to r 12 in. widc and in any length, and rod up to 
6 in. in diameter. Ivionthly capacity. J.ooo.ooo lbs.; ( 6) Richmond 
Strong Alloy Sheet Plant, current conversion of a part of the com
pany's extensive Richmond plant facilities. rlus additional constmc
tion there, still more production capacity for Reynolds strong alloy 
sheet was to be made available. 

Beginning in the spring of 194 T. from these modern and efficient 
plants there was slated to flow for both defense and civil purposes 
roo,ooo,ooo lbs. of virgin aluminum and over 20o,ooo,ooo lbs. of 
strong and common alloys in sheet. strip, rod, wire, tubing and ex
truded shapes. 

The company's Thermostat Division, consisting of Robertshaw 
Thermostat Company, Youngwood, Pa.; Grayson Heat Control, Ltd .. 
Lynwood, Calif.; Fulton Sylphon Company, Knoxville, Tenn., and 
~ridgeport Thermostat Company, Bridgeport, Conn., manufactured a 
lme of thermostats and control devices for gas and electric heating 
and cooking appliances, electric control clocks, automatic temperature 
and pressure controls, bellows, drawn brass products, steel stampings. 
and brass assemblies of various types. Two other manufacturing con
cerns affiliated with Revnolds Metals-Richmond Radiator Company. 
Uniontown, Pa., and American Thermometer Company, St. Louis. 
Mo.-manufactured bath tubs, lavatories, sinks and other enameled 
w~re pr~ducts, steam, hot water heating. gas boilers and radiation, 
~mter air-conditioning units, thermostats, heat control devices, and a 
lme of thermometers designed for various industrial and domestic 
uses . 

. Rochest~r Ropes, Inc., Jamaica, N. Y., during 1940 manufactured 
a II.ne of Wire rope and strand, aircraft cable and fittings in its fac
tones at Jamaica and Culpeper, Va. 

Jo~n A. Roebling's Sons Company, Trenton, N.J., makers of wire 
and Wire rope. insulated wire and cables, wire cloth and netting, in 
1940 concentrated on improving its standard line of aircraft equipment. 

Ruckstell Burkhardt Engineering Company, Phoenix, Ariz., in 

• 
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FOR MORE DEFENSE ALUMINUM 

No. r plant of the Reynolds Metals Co. at Louisville , Ky ., where rapid expansion 
bas been underway to provide additional facilities for production of strong alumi

num alloy , sheet and other products. 

1940 continued its production of auxiliary power engines for the air
craft industry. 

S K F Industries, Inc., Philadelphia, Pa ., manufacturers of ball 
and roller bearings, experienced in 1940 a spurt in orders as the 
result of the defense program and the steady growth of commercial 
aviation. Greatest demand was for the cylindrical roller bearing used 
extensively on airplane engine crankshafts. Unusual care was taken 
in the manufacture of this bearing to assure high standards of per
formance. Additional capacity was secured by eliminating retainer 
rivets, thus permitting addition of several rollers to the one-piece re
tainer design. A separable type of guide flange also simplified com
plete disassembly of the bearing and inspection of all the individual 
parts at times of major engine overhauls. Also in accelerated demand 
were S K F control bearings-AN standard bearings of three general 
types : deep-groove ball bearings, self-aligning baH bearings, and 
cylindrical roller bearings. Having a maximum number of balls or 
rollers, these bearings took high radial loads with a minimum of 
weight. An uptrend also was noted in orders for double-row cylindri
cal roller bearing for machine tools, as well as for double-felt 
seal ball bearings for accessory locations. S K F underwent an ex
pansion in 1940, due to defense orders. Plants were enlarged, and 
air-conditioned to prevent damage from rust and dust to bearings. 

A. Schrader's Son, Division of Scovill Manufacturing Company, 
Inc., Brooklyn, N. Y., in 1940 manufactured tire valves for the air-
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craft industry. The firm effected a standardization of its production 
which largely eliminated service expense and delays. The standardiza
tion was achieved by developing a replaceable core and an air-tight cap 
for valves. 

Scintilla Magneto Division of Bendix Aviation Corporation, Sid
ney, N. Y., supplied Bendix-Scintilla magnetos for all classes of air
craft engines. Of special note was a radio shielded magneto for light 
plane engines which was widely used on sport planes. Bendix-Scintilla 
radio shielded ignition harness was placed on the market, but it was 
supplied initially only to engine manufacturers as original equip
ment. Bendix-Aviation Spark Plugs, shielded and unshielded, were 
manufactured in large quantities for numerous engine requirements. 

Sensenich Brothers, Lititz, Pa., in 1940 manufactured over ro,ooo 
propellers and enlarged the plant to double production. The entire 
plant was air-conditioned to maintain proper atmospheric conditions 
necessary in the manufacture of wooden propellers. Sensenich 
Brothers had 95 models approved by the Civil Aeronautics Adminis
tration, including propellers for engines up to 450 h.p. 

Sheffield Gage Corporation, Dayton, 0., developed two new gage 
instruments expected to be of substantial value in the defense pro
gram. One of these was the Sheffield Multichek Electrigage, a pre
cision instrument for rapid inspection of mass production parts having 
several critical dimensions, as, for instance, the several diameters and 
shoulder lengths of an armature shaft. This gage was widely used for 
inspection of timing fuse elements, shell bodies, cartridge cases and 
miscellaneous army ordnance work. Measurements of length, diameter 
and depth were flashed simultaneously on a control board by means of 
colored signal lights, as the part being inspected was placed at gage 
position. When one of these signal lights showed amber, the diameter 
was within tolerance. If the light showed red, it indicated that the 
diameter was undersize; if green, oversize. In addition to the indi
vidual signal lights, one for each measurement, the gage was equipped 
with a master signal light integrating all measurements. \iVhen this 
master signal showed white, all dimensions were within tolerance. 

The other new gage was the Sheffield Precisionaire, an instrument 
to check precisely gun bore diameters. The Precisionaire eliminated 
~ubstantially the very high degree of skill heretofore required in check
mg gun bores with conventional gages. It also provided a more rapid 
method of checking as contrasted with the conventional gage operation 
which required individual readings at intervals from breech to muzzle. 
The Precisionaire checked diameters of bores of any length and any 
caliber, also the diameter of the rifling grooves in the gun barrel. 

Work was pushed on development of a gage to check and weigh 

... , 
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automatically components of small arms ammunition, and also finished 
cartridges at the rate of 3,6oo an hour. Sheffield carried out a capacity
doubling plant expansion, increased research facilities, and organized 
an employee training program. 

Shell Oil Co., Inc., New York, handled a considerably increased 
amount of aviation business. Noteworthy trends were greater use of 
higher octane gasolines, So, S7, go, and 100. As in previous years, a 
great deal of time was devoted to research work, both in the labora
tories and in service tests. Active assistance was rendered to the work 
of the Aviation Fuels Division of the CFR Committee; notably in the 
study and development of new laboratory detonation test methods and 
in the correlation of test results with other engine and fuel manu
facturers; in the study of fuel tank corrosion; of the piston ring
sticking tendencies of aircraft oils; of vapor lock problems in aviation 
engines; and of the extension of octane ratings beyond roo. A range 
of straight mineral aircraft oils, Aero Shell 62, So, 100, 120, and 140, 

were produced. 
Thomas L. Siebenthaler 1vlanufacturing Company, Kansas City, 

Mo., which in 1940 became a part of Aircraft Accessories Corpora
tion, Burbank, Calif., manufactured radio transmitters and receiving 
equipment, and aircraft maintenance and repair equipment. Specially 
developed during the year was the propeller governor testing unit to 
test all types of propeller governors. In addition to its complete line of 
aircraft radio equipment, including antennae, bearing indicators, 
amplifiers, maintenance and repair equipment, the company manu
factured air field operations equipment such as auxiliary starters, pro
peller dollies, battery carts, variable inductances, neutralizing con
densers, and variable condensers. The company's machine shop ac
cepted orders and subcontracts for aluminum alloy sand castings for 
aircraft use both raw and machined; hand screw machine and turret 
lathe parts, in aluminum, brass, and steel, and radio and electrical 
wiring assemblies for aircraft use. Siebenthaler, whose chief business 
for several years was with the major commercial airlines, participated 
extensively in production for the defense program. As a result, a large 
personnel and plant expansion was begun. Erection of a modern 
building with air-conditioned offices and water-cooled plant, which 
was slated to occupy so,ooo sq. ft., was started. The new plant was 
scheduled to be ready for occupancy May 15, 1941. The Siebenthaler 
Company during the year underwent a complete reorganization, with 
extensive changes and expansion both in executive and engineering 
departments. 

Simmonds Aerocessories, Inc., New York, in 1940 recorded de
velopments on many new products, and also expanded its organization. 



AIRCRAFT YEAR nn01' 

The L. F. Benton Company, \"ergennes, Vt., was acquired. Benton 
was the oldest maker of mica spark plugs in America and the first to 
make aircraft spark plugs in three interchangeable and replaceable 
parts. Extensive research and development work was ~ndertaken and 
an improved Benton type plug, known as the Simmonds-Benton Air
craft Power Plug, was introduced. The Simmonds Carsey flexible 
push-pull control was adopted by leading manufacturers of both civil 
and military aircraft. Perhaps the company's most notable technical 
development was a flexible conduit casing for use on the throttle and 
mixture and propeller controls on "soft mounted" aircraft engines. 
lVIilitary types were equipped with this control. The type "T" Sim
monds fastener was adapted to a variety of new uses. New and smaller 
sizes were developed. This fastener was of the spring actuated plunger 
type. Quickly attachable and detachable, this type of fastener proved 
most successful in carrying structural and operating stresses. 

Simmonds Non-Slip Flooring was adopted by a number of pro
ducers of military aircraft, both of trainer and combat type, for use 
on wing walks. In some military types, Non-Slip Flooring was used 
on cockpit floors and at bombers' and gunners' stations. The Olaer 
High Pressure Hydraulic System was brought over from France for 
further development in America. This system was successful in 
Europe, over 3,000 military aircraft having been equipped before the 
fall of France. Substantial progress was made in development of the 
Simmonds Vacuum System and the prospect was that advanced de
velopment work on this system would be completed in the first half of 
1941. In the autumn of 1940, the Simmonds Lange Latent Heat Stabi
lized Chromometric Radiosonde emerged from developmental stage 
and went into quantity production. 

Sinclair Refining Company, New York, in 1940 developed as a 
national defense contribution, Sinclair Pennsylvania 120-GQ oil. This 
was a straight mineral product meeting important specifications, and 
was especially suitable for the requirements of engine and plane manu
facturers working on both Government and commercial contracts. 
This oil successfully passed the Wright Aeronautical full scale test 
and also gained approval of other prominent engine builders. Market
ing of Sinclair products also included Sinclair Pennsylvania AAC oils, 
which were popular with aviation training schools using U. S. Army 
air equipment, and other specialized aircraft lubricants to air lines, 
engine ·builders, plane manufacturers and the air services. 

Sinclair's work in development and testing of aircraft lubricating 
oils was further enhanced through its modern, well-equipped engine 
laboratories at East Chicago, Incl. Particular progress was achieved 
in utilizing the C.U.E. engine in correlating performance of aircraft 
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SOLAR EXHAUSTS FOR DEFENSE 

A variety of Solar exhaust systems are manufactured at the plant in San Diego, 
Calif. They are set up in jigs, during which they are carefully gauge-checked in a 

final inspection. 

oils in this engine with their performance under actual flight condi
tions. Sinclair's scientific research had continued over a long period of 
years, during which Sinclair scientists had the advantage of checking 
results developed in research activities with results concurrently de
veloped in actual air line operation. 

Socony-Vacuum Oil Company, Inc., New York, in 1940 supplied 
its aviation products to air lines, Government aviation services, air
craft engine and plane builders, and private operators. The products 
included Aero Mobilgas, Aero Mobiloils, and aviation specialty prod
ucts, Gargoyle aircraft hydraulic fluid, aircraft compass fluid, aircraft 
instrument oil and Mobilgrease. Gargoyle aircraft hydraulic fluid was 
developed to meet the specialized needs of the industry for the opera
tion of such hydraulically controlled devices as automatic pilots, 
brakes, shock struts, and retracting mechanisms. To meet the par
ticular requirements of the Curtiss electrically-controlled feathering 
propeller, Gargoyle Speed Reducer Oil No. 2 was developed. Ex
tensive research work was carried on continually by this organization. 

Solar Aircraft Company, San Diego, Calif., designers and manu
facturers of exhaust manifolds and related power plant accessories, 
continued its expansion program; and the plant had 1II,ooo sq. ft. of 
floor area, equipped with special machinery and tools, at the beginning 
of 1941. Production during 1940 actually doubled the production of 
1939, yet was looked upon by the company as one of preparation for 
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the heavy production required under the defense program. The per
sonnel was to be increased from its January 1 level of ;oo employees 
to approximately 1,500 by the middle of 1941. Research, engineering 
and experimental work was directed toward deYelopment of satis
factory manifolds for the new high-powered twin-row radial engines 
for both military and commercial installations. and for the V -type 
engines for installation in the new pursuits and interceptors. Design 
development work also was continued on the Airmax line of exhaust 
and central heaters. The company's position as a fabricator of stain
less steel aircraft parts and accessories was furthered hy the acquisi
tion of license under the "Shotweld'' process of resistance welding. 
Solar continued to carry on considerable research and development 
work. 

Sperry Gyroscope Company, Inc., Tirooklyn, N. Y., in 19-1-0, to 
meet the requirements of the defense program and provide for the 
increased use of its products among commercial customers, carried 
out a marked expansion of its facilities. Personnel in all departments 
and companies rose to a total of 16.ooo, working in 14 different plants 
and utilizing 2,5oo,ooo sq. ft. of floor space. 

The Automatic Direction Finder was the newest of the Sperry line 
of aeronautical instruments. It was the first Sperry instrument de
signed to help solve the aircraft navigation problem by utilizing radio 
waves. In keeping with the Sperry policy of developing automatic 
instruments, the new Radio Direction Finder gave a pilot his bearings 
continuously and automatically. The Sperry Automatic Radio "D.F." 
represented an important advance in airplane navigation. Although it 
was still a relatively new instrument, it was installed in the planes of 
several major air lines. 

Another new Sperry development was the Flightray. This device 
was designed to simplify the work of the pilot of large aircraft hy 
combining the indications of a number of instruments on the face of a 
single dial. Using the cathode ray principle, the Flightray assembled 
the most important flight information in a single pattern. where it was 
readily available to the pilot. Flightray was especially applicable to 
blind flying. 

The Sperry corporation was engaged in five fields. The first of 
these was anti-aircraft defense. This was relatively new, and with 
development of the military airplane as a weapon of warfare, it 
followed inevitably that more emphasis was destined to be placed on 
anti-aircraft protection. The Sperry comnany pioneered development 
of an entire system against air attack. This consisted of the Anti
Aircraft Searchlight, the Sound Locator and the Director. The sound 
locator detected the position of an approaching plane. Once position 

-
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SPERRY TEST OF INSTRUMENTS 

Typical of Sperry expansion is the mass test of aeronautical instruments above. 
Simulating tbe roll and pitch of an airplane in rough air, the Scorsby device used 
in this test is said to be easily capable of handling the 6o,ooo instruments which 
Sperry estimated that it would build in 1941. Here a total of So instruments are 

being tested at one time. They are Sperry Directional Gyros and Horizons. 

was determined, the Sperry Searchlight was used to illuminate the 
plane. Simultaneously, the anti-aircraft director, functioning as a 
computing mechanism, determined direction, elevation, and fuze 
setting required to aim the anti-aircraft gun at the approaching air
plane, and to keep the gun trained automatically on the plane as it 
moved across the sky. 

A second field of Sperry activity embraced those instruments 
manufactured for military and naval services and classified by the 
Government as confidential. 

The third field consisted of aeronautical instruments. Every large 
commercial airplane, and every military and naval plane, with the 
exception of a few primary trainers, carried Sperry instruments. 
Basic navigational equipment on virtually every aircraft panel was the 
Directional Gyro and the Gyro-Horizon. The Sperry Directional 
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Gyro enabled the pilot to keep his plane "un course" in rough or 
smooth air. The Sperry Gyro-Horizon provided an Artifrcial Horizon 
for the pilot when he was flying in overcast or ''on top'' of the clouds. 
out of sight of the ground. The Automatic pilot was capable of 
actually taking over the controls of a large airplane in flight. De
signed to relieve the human pilot from the manual operation of a 
plane, thus permitting him to perform other duties, the Automatic 
Pilot could be set for straight and level flight, or be adjusted to make 
the plane climb or descend, without human hands touching the 
controls. 

A fourth field of Sperry activity was Hydraulics. Hydraulic units 
complemented many Sperry products. Vickers Incorporated, Detroit, 
Mich., manufacturer of oil hydraulic devices, was a unit of The Sperry 
Corporation. An example of the use of hydraulics was found in the 
Automatic Pilot for airplanes. Here a Vickers Hydraulic unit and a 
Directional Gyro, and a Gyro-Horizon manufactured by the Sperry 
Gyroscope Company were joined to form the complete Automatic 
Pilot. Hydraulic units likewise were used throughout the aeronautical 
industry. Wherever there was a need to transmit power, and where 
that power must he varied from time to time in amount and speed, and 
where control of the power was important, there was a field for an 
oil-operated hydraulic system. For when power was transmitted under 
these conditions, hydraulics usually was better fitted to handle the 
job than any other medium. 

The fifth field of Sperry activity was marine. The marine Gyro
Compass was the foundation stone on which the company had been 
started. It was still one of the principal products. In addition to the 
compass, the company developed a supplementary line of devices t< 1 

aiel the mariner. 
Sperry Products, Inc., Hoboken, N. J., in 1940 continued its 

production of exactor controls for the aircraft industry. 
Spriesch Tool & Manufacturing Company, Inc., Buffalo, N. Y .. 

manufactured bomb racks and shackles and during 1940 doubled 
personnel, planning to triple it in 1941. 

Standard Oil Company of California, San Francisco, Calif., in 
1940 continued research and development of high quality fuels and 
lubricants to meet the exacting requirements of aviation service. A 
complete line of fuels and lubricants under the familiar brand "Stan
avo" was available in the company's marketing area, which included 
Washington, Oregon, California, Idaho, Nevada, Utah and Arizona, 
and the territories of Alaska and the Hawaiian Islands. These prod
ucts were available through any of the company's distributing plants, 
or through the representation of airport dealers. Through an arrange-
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U. S. Army Signal Corps photo 

NEW SPERRY SEARCHLIGHT AND SOUND LOCATOR 

'I'he Sound Locator determines the position of an approaching plane. Once this is 
determined , the 6o-inch Sperry Searchlight, developing Soo,ooo ,ooo candlepower, is 

used to illuminate the target. 

ment with several selected petroleum marketers throughout the coun
try, credit cards issued by any of these companies were honored at 
practically every airport in the U nited States. The advantages offered 
through thi s arrangement met with considerable public acceptance, 
from the standpoint both of convenience and assurance of receiving a 
high quality of aviation products. 

Standard Oil Company of New Jersey, Nevv York, through its 
Esso Laboratories, which won the 1939 National Award for Chemical 
Engineering Achievement continued to pioneer in development of 
super fu els for aircraft engines. In addition to supplying Pratt & 
Vlhitney and \iVright Aeronautical Corporation, as well as other lead
ing manufacturers, with their requirements of fuels and lubricants, 
Esso lVIarketers cooperated with engine builders through manufacture 
of numerous batches of higher octane experimental blends, some of 
which were developing fuels of the future. J\ll illions of gallons of roo 
octane aviation gasoline were supplied to the U. S. Army and Navy. 
Another Esso contribution was continued development and widespread 
distribution of an aircraft hydraulic oil , "Univis 40" . Esso Marketers 
continued to supply sev~raj air lin e~ with gasoline1 lub,rican,ts a,nq 
specialti \!~ , · 
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Steel Products Engineering Company. Inc., Springfield, 0., manu
factured a line of segregators and other accessories for the industry. 

Summerill Tubing Company. Bridgeport, Pa., in 1940 carried 
through a plant expansion and at the same time developed tapered 
tubes for aircraft for a wide range of uses, including push rods for 
engines, landing gear struts and torque tubes. Plant facilities in 
building and equipment were nearly doubled, and plans were made for 
a further 35 per cent expansion. A large percentage of Summerill 
production was devoted directly to tubing for use in connection with 
the defense program. Other items produced for applications to ord
nance included magazines for fire control apparatus and anti-aircraft 
guns. 

Summerill continued to produce cold-drawn seamless tubing for 
aircraft. It included tubing for fuselages, engine mounts, landing 
gears, control surfaces, push rod tubes for engines, and stainless and 
special low carbon tubing for service and hydraulic lines. Besides 
being an important manufacturer of vital defense materials, Sum
merill had a continuous record of having carried on a policy of re
search and development since the founding of the company in 1899. 

Suncook Mills, New York, in 1940 produced specialized fabrics 
and tapes for the aeronautical and mechanical trade. These fabrics. 
called Flightex, were made of finest long staple Arizona Pima cotton 
by specialists on rigid standards for workmanship and quality. The 
resulting product was a lightweight, durable and smooth-finished 
fabric, which met Army and Navy specifications. Flightex fabrics 
were used in the covering of many airplanes. A special reinforcing 
tape was developed for the highspeed commercial airplane, lighter, 
thinner, and stronger than Government Specification reinforcing 
tape. This also assured maximum protection with the smallest possible 
ridge under the surface tape. Suncook Mills maintained a Govern
ment-approved laboratory in its mill at Suncook, N. H. 

Superior Tube Company, Norristown, Pa., in 19:1-0 trademarked 
two of its products, Brawn Monel and Weldrawn Stainless Steel. A 
number of its tubing products were adopted in the construction of in
struments for aviation, as well as other uses. The company was a 
supplier to the distributors of The International Nickel Company in 
their alloys and, according to this arrangement, all sizes under 0 in. 
OD were manufactured in the Norristown plant of this company. 
Also, where tubes were between 0 in. and Ys in. OD, inclusive, when 
gauges .035 in. and lighter were required, these, too, were supplied by 
the Superior Tube Company. 

Taylor-Winfield Corporation, Warren, 0., makers of Hi-Wave 
welders for fabrication by spot welding of aircraft assemblies, in 1940 

-



THE AIRCRAFT MANUFACTURING INDUSTRY 393 

introduced its equipment, after two years of research and develop
ment. Units were shipped to, or ordered by, most aircraft manufac
turers. The company also began work on further improvements in 
this equipment, including a new Roller Anti-Friction ·welding Head, 
patented air lock, improved control cabinets, and other refinements. 
The company maintained a complete resistance welding Research Lab
oratory. All improvements were fully worked out in this laboratory 
before being scheduled for manufacture. · 

To accommodate the demand for equipment, a factory addition of 
6,ooo sq. ft. of floor space was added and further additions were under 
consideration. The company also engaged in design and manufacture 
of resistance welding machines for various other types of defense 
work. A large fabricating division was operated in Detroit. This 
plant was engaged principally in fabrication of Diesel engine bases 
and other types of fabrications used for defense production. 

The Texas Company, New York, in 1940 was a supplier of high 
octane aviation fuels and lubricants to all branches of aviation. It 
was active in developing new processes for making high octane 
aviation gasoline. The most important of these was the alkylation 
process, which was pioneered in this country by The Texas Company. 
Two alkylation plants were placed in operation by the company and 
produced large quantities of stocks to make fuels of 100 octane rating 
and higher. 

Texaco participated in cooperative research work with engine 
companies and air lines studying the effects of volatility and vapor 
locking at high altitudes. High octane safety fuels were supplied to 
the Government, engine companies and one air line for research work. 
Texaco carried out research work with aircraft engine oils, and de
veloped a new lubricant, Texaco aircraft engine oil 120-G, for certain 
engines, which proved successful in air line service. This product sub
sequently was adopted by all air lines using Texaco aircraft engine oils 
in these particular engines. Further improvements in aircraft engine 
oils for other engines were studied in Texaco research laboratories. 
In addition, special low-temperature greases were developed for lub
ricating propellers, control pulley bearings and aerial cameras. 

Thompson Products, Inc., Cleveland, 0., in 1940 added to pro
duction of about I ,ooo different aircraft engine and plane parts a non
pulsating aircraft engine fuel pump. Three blades or vanes extending 
through the rotor formed the pumping chambers in the bore of a 
specially shaped liner. The bore consisted of arcs and spiral arcs so 
positioned that there was a positive cam action on the blade elements. 
The spirals gave the blades a shuttling motion that was without shock 
at either end of travel. High suction lift and rapid build-up of pres-



39-J. AIRCRAFT YEAR I:OOK 

sure at low crank speeds were provided by the deal hciwel'n liner and 
rotor. The relief valve was a balanced diaphragm of moldl'd synthetic 
nthher. It provided a bypass for the fuel to giw a constant discharge 
pressure. Shaft seal used a hardened ring that was separate from the 
splined drive shaft and guided by rotor journals. This pump was 
approved and adopted by the U. S. Air forces. Among other parts 
manufactured by Thompson Products were sodium-cooled engine 
valves, valve seat inserts, valve keys, tappets, booster pumps, propeller 
parts, retractable strut assemblies and landing gear assemblies. 

The Timken Roller Bearing Company, Canton, 0., in 19-1-0 in
creased production of Timken bearings for aircraft engine carburetors, 
Link Type Dynamic aircraft engine suspension mounts. and aircraft 
engine rocker arms. Production also was increased for Timken 
hearings for landing wheels. tail wheels. tail wheel swivels. retract
able landing gear mechanisms, and some control mechanisms. A 
large part of the new electric furnace alloy steel capacity added during 
1940 was used in filling increased demands for aircraft tubing and 
miscellaneous aircraft alloy forging steels. 

Tinnerman Products. Inc., Cleveland, 0., manu facturecl Speed 
Nuts and Speed Clips for use in assembly of aircraft, and expanded 
activities for the defense program. The company's products also 
were used in such Army vehicles as trucks and scout cars. 1\tlore than 
Boo standard types and sizes of Speed Nuts and Speed Clips were 
produced by Tinnerman. 

Titanine. Inc., Union, N.J., during 1940 continued produc~ion oi 
its line of elopes, primers. surfacers, lacquers and thinners for the 
aircraft industry. 

Titeflex Metal Hose Company, Newark. N.J., in 1940 manu
factured a complete line of shielding equipment and accessories for 
the aircraft industry. In addition to its principal product in this 
field, radio shielded ignition harnesses, Titeflex produced radio 
shielded spark plug elbows, shielding conduit and fittings, filter units, 
wiring manifolds. and terminal and junction boxes. Titeflex also 
supplied its well known flexible pressure tubing for fuel and oil lines, 
instrument lines, and hydraulically controlled devices. 

Titeflex developed a detachable type spark plug lead which was 
adaptable to conventional radio shielded ignition harnesses. The use 
of a spark plug lead of this type permitted removal of any individual 
unserviceable assembly without disturbing the ignition cable contained 
in the wiring manifold. A detachable spark plug lead was especially 
desirable where the ignition cahle was conducted adjacent to exhaust 
manifolds, the excessive heat of which normally caused rapid break
down of the wire insulation. It was also feasible with this new cl.~-
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n·lopment to usc 7 m/m wire in the shielded manifold and 5 m/m 
\\·in.~ in the spark plug leads, thereby creating saving of weight. 

l~niloy ..--\ccessories Corporation, Lancaster. N.Y., manufacturer 
of tail wheel assemblies for light aircraft. developed a new device for 
the hangar storage of such aircraft. The device. consisting of two 
wheel cradles and one "nose·· cradle. permitted the stacking of air
planes with subsequent tripling of storage capacity. A company test 
showed that planes could be stacked easily in three minutes by two 
men. During the year the company carried out an expansion of plant 
facilities. greatly increasing machine shop and foundry capacity. The 
company. in view of the increased demands of the aircraft industry 
stimulated by the national defense program, prepared for a substantial 
increase in production oi aluminum alloy castings of various aircraft 
parts and fittings. 

United Aircraft Products, Inc .. Dayton, 0., in 1940 designed 
and manufactured for the aircraft industry oil temperature regulators. 
fuel pumps. fuel units. oil dilution solenoids, "Y" drain valves. gun 
solenoids, fuel strainers, finger strainers, viscosity, spring loaded and 
thermostatic valves, fuel cocks and tab controls. 

At the company's Los Angles Division. complete hydraulic equip
ment. such as tail shocks. bomb rack operating mechanisms, accumula
tors, hydraulic valves and landing gear struts, were manufactured. 
During the year the company acquired the firm of Aircraft Precision 
Products. Inc., in Vernon, Los Angeles, Calif. 

U. S. Gauge Company, New York, in 1940 made a complete line 
of pressure and vacuum gauges and dial-thermometers in all sizes. 
and numerous aircraft instruments and pump specialities. 

Vickers. Inc., Detroit, Mich., manufactured a line of hydraulic 
equipment for the aircraft industry. These precision products in
cluded pressure relief valve, gear type pump or fluid motor, piston 
type pump or fluid motor, pressure unloading valve, dual directional 
valve and a s-in. accumulator. 

The \Ve~therhead Company, Cleveland. 0., leading manufacturer 
of flexible hose assemblies in 19-1-0 put into operation a new accelerated 
production program on aircraft fittings. This program was highlighted 
by the addition of the ACSr r tube fitting and the AN conduit fitting 
lines to the company's previous production of N.A.F. and AC Tube 
Pipe and Hose fittings. An I9-P the new AN tube. pipe and hose 
fittings were placed in production. In the field of flexible hose assem
blies, The vVeatherheacl Company developed a new rigid production 
control that made possible the manufacture of aircraft hose assem
blies in quantities never before considered possible. The standard 
applications for low. medium, and high pressure assemblies were 
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supplemented by new demands for fire resistant and bullet sealing 
materials. Due to the developments in military aviation requiring ex
tensive use of oxygen apparatus. The \\'eat her head Company prepared 
a program on standard hus~.: assuuLli~s that \Yere tasteless and odor
less. Preceded by more than a year of developmental work, The 
Weatherhead Company entered into the production of hydraulic 
actuating cylinders, vacuum selector valves, vacuum check valves. 
and needle check valves, designed in accordance with Air Corps 
and Navy specifications, and incorporating new factors of design 
that provided advanced features of light weight, durability and sim
plicity. 

\i\1 ellington Sears Company. New York. in 1 !)40 continued to pro
duce for the expanding defen:e program its well-known line of aero
nautical fabrics, including style I :A3o, grade ;\ ai;·plane cloth; style 
BA24X, lightweight airplane cloth and style 55 1 o, long staple light
weight airplane cloth. 

vVestern Electric Company, New York, in 1940 through Bell Tele
phone Laboratories conducted a program of scientific research and 
added to its line of transmitting and receiving apparatus new units 
designed to promote a progressively higher standard of aircraft com
munications service. One new development was a radio receiver that 
also served as an interphone. This new equipment gave the pilot ad
vantages of direct finger-tip control-greater operating precision, sim
plicity of use, and reduced maintenance. Another I940 addition was 
the new 29A multi-frequency radio receiver, providing for the remote 
selection of IO different frequencies and reception of telephone, tele
graph and modulated telegraph. It covered a band of 2 to I 5 mega
cycles inclusive and was operated from a source of either I2 or 24 
volts. It utilized a self contained dynamotor as the high voltage power 
supply. 

A companion piece for the 29A receiver was the new 27A trans
mitter, a multi-channel radio telephone for aircraft providing electri
cal dial-switch selection of any one of 1 o pre-tuned frequencies in the 
range of two to I 5 megacycles with an output power of 125 watts. The 
27 AA transmitter unit provided in addition, a range of frequencies 
from 300-500 kc for long wave transmission. The combination of 
29A receiver and 27 A transmitter was extremely simple to operate. 
Both were remotely controlled :.imultan~ously from a small switch
ing panel located on the instrument board. Western Electric also 
announced a 27B "marker receiver." This was a crystal controlled 
receiver permanently tuned to 7.; megacycles. In addition to indicat
ing the presence of a marker station signal, the new receiver also 
identified the type of station over which the ship was flying. All 

-" 
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marker stations fell in one of three service classifications; fan or air
ways position markers. outer markers, and inner markers. Each class 
radiated a distinctive audio-frequency tone. \Vhen picked up by the 
27B receiYer, these tones were made known to the pilot in two ways 
-audibly and visually. ConYentional earphones were employed for 
the audible indication and an ingenious system of colored signal lamps 
prodded the visual indication. The unit required no operating atten
tion during flight and contained no moving parts. Complete with 
vacuum tubes and power supply, including the apparatus for auto
matic visual indication, it weighed but 19 lbs. 3 oz. 

Finally, during the year, \\Testern Electric originated development 
work at Bell Telephone Laboratories on three new units of aircraft 
radio equipment which utilized the ultra high frequencies. These units 
met specifications prepared by the major transport companies. The 
first of these-a radio receiver to operate in I 19-132 megacycle band 
-featured a quick-shift mechanism which enabled pilots within a 
period of approximately two seconds to select any one of 30 fre
quencies. A unique mechanical assembly, in this unit. assured the 
equivalent of crystal stability. This receiver formed a mobile counter
part of the new system of ultra high frequency beam-stations planned 
for the nation's airways. 

The second unit-a combined transmitter and receiver-covered 
the band extending from 140 to 144 megacycles. This unit served as 
a medium for two-way communication between the pilot and airport 
personnel when the airplane was approaching a terminal. The third 
unit-a glide path receiver for the airplane-finally linked the vital 
chain of apparatus needed for a compact, efficient, and reliable system 
of instrument landing. 

Westinghouse Electric & Manufacturing Company, East Pitts
burgh, Pa., in 1940 began building the largest wound-rotor motor ever 
constructed, to make possible wind tunnel testing of full size planes 
under conditions actually encountered in flying at 400 m.p.h. The 
motor, of 40,000 h.p., was being built to drive two 40-foot fans in the 
full-scale wind tunnel at Wright Field. 

Other aircraft products manufactured by Westinghouse included 
main and auxiliary generators and control instruments, lighting equip
ment, radio receivers and transmitters. 

~lectr!c power loads increased in airplane~ in 1940. and auxiliary 
engme-dnven generators hy vVestinghouse offered dependable power 
sources independent of main engines. The a-c I 10 volt, 400 cycle, 3 
phase system was developed for large airplanes with heavy motor loads. 
Alternators rating 12.5 kva at 75 per cent power factor, and two pole 
motors running at 22,500 r.p.m. full load speed were made available. 
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Control apparatus established accurate voltage regulation ami pro
vided direct current for excitation and battery charging. The 2-J.-volt 
system was used on airplanes with light power loads. Five kw gener
ators were designed for speeds ranging from 3,200 to 6,000 r.p.m. to 
con form to prime mover requirements. 

There was a definite change in airplane auxiliary power plant 
requirements during the past year clue to progress in engine-clrin'n 
generators. \i\1 estinghouse equipment made it possible to utilize the 
main engine type generator on an auxiliary engine. Thus, a four
motor bomber could have five generators of the same type. These 
generators could be operated in parallel with any four handling the 
airplane load. vV estinghouse aided in developments in airport lighting 
that reached the point where all daytime operations could be carril'd 
on at night. Radio controlled seadrome lights made possible night 
landing of seaplanes. These fluorescent contact lights were mounted 
on buoys strung out in lines simulating, in effect, runway lighting at 
land airports. Production of airplane engine parts was increased by 
using a new type of furnace with an "Endogas" atmosphere. This 
insured the delivery of heat-treated parts with bright, clean surfaces 
that needed little or no finishing. All S. A. E. steels were treated with 
processing time, in many cases. cut from one week to eight hours. The 
use of Micarta in airplanes increased clue to its light weight. long 
wearing, and decorative properties. Rudder bars and other vital parts 
were controlled through molded Micarta pulleys, standard safety 
equipment on aircraft. 

The S. S. \i\/hite Dental Manufacturing Company, New York. 
manufacturers of flexible shafts for aircraft, in 1940 developed a 
tachometer drive combination made entirely of non-magnetic mate
rials, and advanced development of flexible shaft controls for gun fire 
equipment, bomb sights and other confidential items in connection 
with the defense program. Other S. S. White 1940 developments 
included tachometer adapters for firewall mounting and fuel pump 
engine connections. A new swaging tool making possible cutting of 
flexible shafting to length in the field or any shop, right-angle tachom
eter drives for engine tachometer mounting, and right-angle and 
T-angle adapters for radio and other remote controls were in process 
of development. Chief among the developments in flexible shafting 
was a type especially constructed for remote control. This type was 
characterized by minimum torsional deflection under load and equal 
deflection in either direction of rotation-properties essential to 
smooth, sensitive remote control. For use with this shafting in air
craft applications. a metallic casing of smaller size and proportionate 
reduction in weight was produced. Applications of S. S. White 
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flexible shafts included power drives of tachometers, electric tachom
eter generators, i uel pumps, controllable pitch propeller governors. 
ammunition rounds counters, windshield wipers and cowl flaps: and 
remote control of radio receivers and transmitters, antenna and 
compass loops. antenna reels. controllable pitch propellers, tabs. turn 
bank indicators and radiator shutters. 

The \Vilcox-Rich Division of Eaton Manufacturing Company, 
Detroit, 1vlich., in 1940 made two contributions to aircraft progress: 
development of the Rich vah·e in sodium-cooled form, and develop
ment of the Zero-Lash Hydraulic Valve Lifter. The valve was made of 
Silcrome X steels. It had a hollow chamber in the head and stem 
which contained a liquid coolant. \Vhen splashed up and down with 
the valve movement, it transferred the heat from the intensely hot 
head to the cooled stem. The Zero-Lash Hydraulic Valve Lifter was 
used by three aircraft engine manufacturers and tests were under 
way with others. This device employed hydraulics to give zero clear
ance, bringing many distinct benefits which included accurate valve 
timing, increased engine output with little or no increase in weight, 
prolonged life of valve and seat, simplified engine design, improved 
engine performance. and elimination of need for adjusting tappets. 

There were three large 'Wilcox-Rich plants, in Battle Creek, 
Marshall, and Saginaw, Mich., in addition to the headquarters plant 
and laboratory at Detroit. These plants made other parts of the valve 
gear mechanism: tappets, valve springs, push rods. and valve seat 
inserts. In connection with the latter, company engineers made im
portant experiments in determining the best valve seat insert design 
and material to use when matched with a specific valve and to fit a 
certain type of engine requirement. 

Wittek Manufacturing Company, Chicago, Ill.. manufactured 
stainless steel hose clamps for aircraft. The clamp. made of a solid 
band of stainless steel, combining light weight with greater strength. 
was standard equipment with manufacturers of commercial and 
military aircraft, the company stated. 

Woodward Governor Company, Rockford, Ill., continued to 
manufacture a governor for pitch propellers. 

During 1940 there were many companies active in the aero
nautical field other than those actually manufacturing aeronautical 
equipment. Companies engaged in the distribution and export of 
aircraft. aircraft engines and aeronautical equipment included Edwin 
D. Allmendinger, New York; American Eastern Corporation, New 
York; Aviation Equipment & Export, Inc., New York; Charles 
H. Babb Company, Glendale, Cali f. ; Bendix Export Division of 
Bendix Aviation Corporation, New York; China Airmotive Company, 
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New York; Curtiss Exports Division of Curtiss--Wright Corporation, 
New York: General Aircraft Corporation, South Lowell, l\'Iass.; 
Gillies Aviation Corporation, Bethpage, N. Y.; Intercontinent Cor
poration, New York; J. V. vV. Corporation, Newark, N.J.; Miranda 
Brother:;, Inc., New York; Northwest Air Service, Inc., Seattle, 
vVash.; Tri-American Aircraft Corporation, New York; United 
Aircraft Export Division of United Aircraft Corporation, East Hart
ford, Conn.; and 0. J. vVhitney, Inc., New York. Insurers or 
classifiers of aeronautical risks included Aero Insurance Underwriters, 
New York; Associated Aviation Underwriters, New York; National 
Aviation [nsurance 1\gency, Chicago, Ill.: Newhouse & Sayre, Inc., 
New York; Parker & Company, Philadelphia, Pa., and U. S. Avia
tion U nclerwriters, Inc., New York. Among other companies whose 
activities were concerned with some phase of aviation business were 
Aviation Capital, Inc., Barr Shipping Corporation, Hirsch, Lilienthal 
& Company, Loomis, Suffern & Fernald, National Credit Office, Inc., 
Smith, Barney & Company, Standard Statistics Company, Inc., all 
of New York City; Cox & Stevens Aircraft Corporation, Mineola, 
N. Y., ancl Don A. Luscombe Company, Hallowell, Pa. 



AIRCRAFT SPECIFICATIONS 

From all official company reports received at time of going to press. 

ATC Total IViug 
Name of M an11facturer Model No. of No. or Make of E11gine No. of Rated Area 

Places ,Hi!, E11giues ll.P. Sq. Ft. 
------

Aeronca Aircraft Co ...•.. 65-CA 2 675 Continental A-65 1 65 169 
Aeronca Aircraft Co .•.... 65-LB 2 702 Lycoming 0-145-B 1 65 169 
Aeronca Aircraft Co ...... S-65-CA 2 675 Continental A-65 1 65 169 
Aeronca Aircraft Co ...... 65-TL 2 728 Lycoming 0-145-B 1 65 169 
Aeronca Aircraft Co ...... 65-TF 2 728 Franklin 4AC-176-B2 1 65 169 
Aeronca Aircraft Co ...... 65-TC 2 728 Continental A-65 1 65 169 
Aeronca Aircraft Co ...... 50-TL 2 728 Lycoming 0-145-A 1 50 169 
Aeronca Aircraft Co ...... 50-TC 2 728 Continental A-50 1 50 169 
Babcock Aircraft Corp ... LC-13-A 2 ATC Glenn L. Martin 333 or 1 120 135.44 

pending Franklin 6-AC-298-F3 1 130 135.44 
Beech Aircraft Corp ...... E17B 5 641 ~cobs L-5 1 285 296.5 
Beech Aircraft Corp ...... F17D 5 689 acobs L-6 1 330 296.5 
Beech Aircraft Corp ...... D17A 5 713 right R-760-E2 1 350 296.5 
Beech Aircraft Corp ...... D17R 5 638 Wright R-975-E3 1 450 296.5 
Beech Aircraft Corp ...... D17S 5 649 Pratt & Whitney Wasp Jr. 1 450 296.5 
Beech Aircraft Corp ...... 18A 8-10 630 Wright R-760-E2 2 700 347.5 
Beech Aircraft Corp ...... 18R 8-10 Exp. Wright R-975-E3 2 900 347.5 
Beech Aircraft Corp ...... ISS 6-8 710 Pratt & Whitney Wasp Jr. 2 900 347.5 
Beech Aircraft Corp ..•... MIS 3-8 Mil. Wright R-975-E3 or ratt 

& Whitney Wasp Jr. 2 900 347.5 
Bell Aircraft Corp ..•.... Airacobra 1 Mil. Allison 1 1150 213 
Bellanca Aircraft Corp .... 31-42 6-8 578 Wright R-975-E3 1 420 311 
Bellanca Aircraft Corp .... 31-55 6 565 Pratt & Whitney Wasp H 1 550 311 
Bellanca Aircraft Corp .... 66-76 2-16 563 Wright Cyclone or Pratt & 

Whitney Hornet 1 760 665 
Bellanca Aircraft Corp .... 14-9 3 716 LeBlond 1 90 140 
Boeing Aircraft Company 299T 9 Mil. Wright Cyclone 4 4800 
Boeing Aircraft Company 307B 38 726 Wright Cyclone 4 4400 1486 
Boeing Aircraft Company A-314 89 704 Wright Cyclone 14 4 6400 2867 
Brewster Aeronautical 

339 1 Mil. Wright Cyclone 9 1 1100 208.9 Corp ••••..........•. · 
U H 340 2 Mil. Wright Cyclone 14 1 1650 341 

Cessna Aircraft Corp .••.. C-145 4 701 Warner Super Scarab 1 145 181 

Cessna Aircraft Corp ..... C-165 4 701 Warner Super Scarab 1 165 181 
f:pssna. Aircraft Corp ..... T-50 5 722 Jacobs L-4MB 2 225 295 

Gross lliglz 
Weight Spud 

Lbs. .\1.1'.11. 
-------

1250 109 
1250 109 
1320 95 
1150 90 
1150 90 
1150 90 
1150 83 
1150 83 
1600 ISO 
1600 ISO 
3390 . ... 
3590 .... 
4250 .... 
4250 . ... 
4250 .... 
7500 .... 
7500 .... 
7500 .... 
7500 

.:·.·:."."R 7200 
5600 165 
5600 190 

11,400 172 
1700 135 

47,500 325 
45,000 250 
84,000 190 

6272 340 
12,169.9 304 

2450 162 
2450 169 
5100 195 

Cruisiug 
Sprecl 

M.l'.ll. 
---

105 
105 
85 
81 
81 
!!I 
75 
75 

135 
135 
177 
182 
170 
202 
202 
200 
220 
220 

220 
cstricted 

145 
172 

155 
120 

222 
175 

...... 
151 
157 
191 

Ra11gr 
Miles 
---

500 
500 
450 
250 
250 
250 
250 
250 
450 
-ISO 
750 
700 
755 
820 
840 

1200 
1100 
1100 

1100 ........ . ..... ...... 
...... 
3500 
2340 
4000 

1500 
1500 
525 
485 
750 

> ....... 
:N 
n 
:N 
;;.. 
>-:; 
.....; 
(f) 

""d 
r:1 
n ...... 
'"rj ...... 
n 
;;.. ....., 
1--l 

0 z 
(f) 

-1::. 
0 



ATC 
Name of JJ anufacturer Model No. of No. or .\1 ake of E11gi11e No. of 

Places Mil. Engi11es 

Colgate-Larsen Aircraft 
Co ................... CL-15 4 Exp. Ranger 6-440C-5 1 

Consolidated Aircraft 
Corp ................. 28-SA 

(amphib.) ...... WI. Pratt & Whitney Twin Wasp 2 

Consolidated Aircraft 
Corp ................. 28 (boat) 20 . ..... Pratt & Whitney T'l'lin Wasp 2 

Consolidated Aircraft 
Corp ................. 29 (boat) 36-62 . ..... Pratt & Whitney Twin Wasp 4 

Consolidated Aircraft 
Corp ................. 32 (land 

Mil. bomber) 6-9 Pratt & Whitney Twin Wasp 4 

Culver Aircraft Corp ..... LCA 2 730 Continental A-75 I 

Cunningham-Hall ....... PT-6F 2-6 177 Wright Whirh,·ind I 

Curtiss-Wright Corp. 
S03C-1 Curtiss Airplane Div ... 
Landplane 2 l\lil. Ranger V-770-6 I 
Seaplane 2 1\lil. Ranger V-770-6 I 

Curtiss Airplane Div ... CW-22 2 Mil. Wright R-9i5E-3 I 

Curtiss Airplane Div ... CW-21B I 1\Iil. Wright Cyclone R-1820 G5 I 

Curtiss Airplane Div ... Helldiver 
"77" 2 l\lil. Wright Cyclone R-1820 GS I 

Curtiss Airplane Div ... P-40 I l\Iil. Allison V-1710 CIS I 

Curtiss Airplane Div ... Hawk 75-A I Mil. Wright Cyclone GR 1820-
0205-A I 

Curtiss Airplane Div ... SB2C-1 2 l\1il. Wright GR2600-B5 1 

Curtiss Airplane Div ... Hawk 81-A I Mil. Allison V-1710 CIS I 

Douglas Aircraft Co .•.... DC-3 21 618 Wright Cyclone G-202A 2 

Douglas Aircraft Co ...... DC-3 21 669 Pratt & Whitney S!C3-G 2 

Douglas Aircraft Co ...... DC-4 40-42 Pend. Pratt & Whitney R-2000 4 

Douglas Aircraft Co ...... DB-7A . . . Restr icted ... ························ . ..... 
Douglas Aircraft Co ...... DB-7B . . . Restr icted ... ························ ······ 
Douglas Aircraft Co ...... A-20 . . . Restr icted ... ························ . ..... 
Douglas Aircraft Co ...... A-20A . . . Restr icted ... "\:\r;;gh1:: n-,;rl~~· c}.~io~~ · · · 
Douglas Aircraft Co ...... B-19 10 1\lil. 4 

Douglas Aircraft Co ...... C-47 . . . Rcstr ictcd ... ························ ······ 
Douglas Aircraft Co ...... SBD-2 . . . Restr icted ... . ······················· . ..... 

i.:_ 

Total ll'iug Gross 
Rated Area Weight 
ll.P. Sq. Ft. Lbs. 

---------
200 197.5 2860 

2400 1400 30,500 

2400 1400 30,500 

4800 1780 65,000 

4800 40,000 
75 120 1305 

365 370 4550 

520 290 5588 
520 2'1() 5721) 

420 174 3200 
1000 174 4500 

950 317 6256 
........ ....... . . . Rcstr 

1200 236 5731 
1700 422 10,982 

. . . Rcstr 
2000 987 25,200 

2-1,400 
2100 987 25,200 

24,400 
4400 1462 52,000 

50,000 
...... ...... . ..... 
...... ...... ...... 
...... ...... ...... 
8000 4285 164,000 
...... ······ ...... 
·····. ...... ..... 

lliglz Cmisiug 
Speed Speed 

• ll.P.ll. .1/.P.II . 
-------

140 125 

199 179 

199 179 

226 210 

1·10 120 
ISO 130 

...... R estrictcd 

...... R cstricted 
215 I 'IS 
31·1 282 

235 176 
ictcd .... ........ 

323 262 
...... R cstricted 
ictcd .... 

220 194 

230 207 

265 2·12 

...... ······ ...... ······ ...... ······ 
212 186 

······ ...... 
.. ... . ...... 

Ra11gt 
.\Jiles 
---

665 

4000 

4000 

5200 

·ISO 
700 

········ 
········ 518 

630 

855 
········ 

1003 
········ 

2125 

2125 

25-10 

······ ...... 
...... 
i750 
. ..... 
...... 

t 
IV 

> 
'"'-( 

:;a 
n 
~ 
> 
"!j 
--1 

-< 
:-:1 
> 
;;:j 

to 
0 
0 
;;:: 



rlTC 
Name of ./11 anufacturer Model No. of No. or lvl ake of Eugi11e N o. of 

Places lY!il. E11gi11es 

Engineering & Research 
Corp ................. Ercoupe 

415C 2 718 Continental I 
Fairchild Aircraft ... .. .. . 24 W41 4 707 Warner I 
Fairchild Aircraft ........ 24 W-41A 4 Pend. Warner I 
Fairchild Aircraft ........ M-62 A 

(PT-19) 2 724 R anger 6-440 I 
Fairchild Aircraft ... . . • .. M-62 B 2 Pend. Warner 1 
Fleetwings . . ....... . .... XBT-12 2 Mil. Pratt & Whitney R 985-25 1 
Fleetwings ........... •. . 33 2 Exp. Franklin 6 AC-298 I 
General Aircraft ..... . .. G!-80 2 Lycomin* 1 
Grumman Aircraft ....... F4F-3 1 Mil. Pratt & hitney Twin Wasp I 
Grumman Aircraft ... . . .. G-36 I Mil. Wright Cyclone or Pratt & 

Whitney Twin Wasp 1 
Grumman Aircraft .... . .. G-21A 8 654 Pratt & Whitney Wasp Jr. 2 
Grumman Aircraft ...... . JRF-2 8 Mil. Pratt & Whitney W asp Jr. 2 
Grumman Aircraft ....... Widgeon 4-5 Pend. Ranger 6-440C-S 2 
Harlow Aircraft Co . ..... PJC-2 4 659 Warner Super Scarab 1 
Harlow Aircraft Co .. . ... PC-SA 2 Pend. W arn er 1 
Howard Aircraft Corp .. . . DGA-15P 5 717 Pratt & Whitney Wasp Jr. 1 
Howard Aircraft Corp ... . DGA-15J 5 717 J acobs I 
Howard Aircraft Corp .... DGA-15W 5 717 Wright 1 
Howard Aircraft Corp .... DGA-18 2 739 Warner 1 
Interstate Aircraft ....... S1-A 2 Exp. Continental A65-8 1 
Lockheed Aircraft Corp . . . Lodestar 17 723 Wright or Pra tt & Whitne)' 2 
Lockheed Aircraft Corp ... 414-56 5 Mil. Wright or Pra tt & Whitney 2 
Lockheed Aircraft Corp ... P38 1 Mil. Allison 2 
Lockheed Aircraft Corp .. . 12A 8 618 Pratt & Whitney 2 
Lockheed Aircraft Corp .. . Electra 10 595 Pratt & Whitney or W ri ght 2 
Lockheed Aircraft Corp ... 212 3-8 Mil. Pratt & Whitney or Wright 2 
Luscombe Airplane Corp. SA 2 694 Continental I 
Luscombe Airplane Corp. Seaplane 2 694 Continental 1 
Luscombe Airplane Corp. sc 2 694 Cont inental I 
Luscombe Airplane Corp. SB I 2 694 Lycoming 1 
The Glenn L . Martin Co . . 167-W 3 Mil. Pratt & Whitney 2 
The Glenn L . Martin Co . . PBM-1 7 Mil. Wright 2 
The Glenn L. Martin Co .. B-26 5 Mil. Pratt & Whitney 2 
North American Aviation NA-16-3 2 Mil. Pratt & Whitney 1 
North American Aviation NA-40A 5 Mil. Wright Cyclone 2 
North American Aviation NA-73 1 Mil. Allison V-1710 1 
Northrop Aircraft ....... N-3PB 3 Mil. Wright Cyclone 1 

Total ll"illg Gross 
Rated Area We ight 
H .P. Sq. Ft . Lbs. 
---------

65 142 .6 1175 
1<15 174 2550 
165 174 2550 

175 200 2450 
165 200 2450 
450 2<10.42 4<110 
130 I J 6. 7 1650 

75 123 1350 
1200 . . .... .. ... . . . .. 
1200 .. ' ..... 
800 375 8000 
800 375 8000 
400 245 '1500 
1'15 185 2600 
165 185 2600 
450 210 4350 
330 210 4350 
350 210 4350 
12.5 J 79.5 2000 
65 173.8 1200 

1800 551 17,500 
2000 551 18,500 
2300 13,500 

800 352 8650 
840 458.3 10,500 
840 352 9200 

65 140 1200 
65 140 1260 
75 140 1200 
65 140 1200 

2100 538.5 15,297 
2700 . . . . . . 40,000 
3700 26,625 

550 253.73 5260 
2700 610.1 24,000 

235.75 7708 
1200 376.8 9 190 

If iglz Cruisin g 
Speed Speed 

lvl .P.FI. M.P.H. 
-------

117 105 
130 120 
135 125 

135 120 
130 115 

. . . . . . ...... 
110 98 

Rcstrictc d ... . .. . 

R es trictc d ... .... 
20 1 190 
200 
163 150 

135 
163 l 'IS 
270 200 
261 190 
26 1 190 
11 8 108 
107 100 
250 229 
28'1 255 

225 212 
2 12 202 
216 200 
11 0 10'1 
105 95 
115 110 
110 102 
301 2'18 . .. ... .. Restrictc 

. ....... Rcstricte 
206 180 
308 243.5 

...... .. R estricte 
257 21S 

Rougt! 
Miles 
---

350 
720 
720 

480 
480 
556 
520 
400 

. . ...... 

.... '' . . 
1050 
950 
775 
500 
·125 
785 

1280 
1280 
365 
375 

1800 
2160 
1100 
82,1 
713 
980 
350 
350 
325 
375 

2<170 
d ....... 
d ..... .. 

730 
2650 

d ....... 
1400 

>-
H 

?:1 
n 
~ 
> 
::j 
(fJ 

1-d 
H 
n 
H 
"rj 
H 

n 
> 
>-3 
H 

0 
z 
(fJ 

~ 
0 w 



..lTC 
Name of .11 a~tufacturer Model No. of .Vo. or .\Jake of E11gi11e No. of 

Places .l!il. E~tgiiiCS 

----
Piper Aircraft Corp ..... J3 2 660 Continental, Lycoming or 

Franklin I 
Piper Aircrc.ft Corp ..... J4 2 721 Continental 1 
Piper Aircraft Corp ..... J5 3 7 25 Continental or Lycoming I 
Pitcairn-Larsen Autogiro 

Co ...... ...... . .. PA-36 2 . ..... \Varner Super Scarab 1 
Pitcairn-Larsen Autogiro 

Co ................... PA-39 2 :llil. \Y arner Super Scarab 1 
Porterfield Aircraft Corp .. CP-55 2 720 Continental 1 
Porterfield Aircraft Corp .. CP-65 2 720 Continental 1 

Porterfield Aircraft Corp .. LP-65 2 720 Lycoming 1 

Porterfield Aircraft Corp .. FP-65 2 720 Franklin I 

Porterfield Aircraft Corp .. 75-C 2 611 Continental 1 

Porterfield Aircraft Corp .. 90 2 611 \Varner 1 

Rearwin Aircraft & Eng .. Sportster 
7000 2 574 Ken-Royce 1 
9000KR 2 591 Ken-Royce 1 
9000 2 624 Warner 1 

Rearwin Aircraft & Eng .• Speedster 
6000!\1 2 661 :llenasco 1 

Rearwin Aircraft & Eng .. Cloudster 
8090 2 711 Ken-Royce 1 
8125 2 711 Ken-Royce I 
8135 3 711 Ken-Ro)'Ce I 

Rearwin Aircraft & Eng .. Skyranger 
165L 2 ······ Lycoming I 
165F 2 Fr:mklin I 
175 2 729 Continental 1 
180F 2 . . .. Franklin 1 

Republic Aviation Corp .. EP-1 I .. ,, .. Pratt & Whitney Twin Waspl 
R-1830 1 

Republic Aviation Corp .. 2-PA Pratt & Whitney Twin Wasp 
Guarrlsman 2 ..... R-1830 1 

Republic Aviation Corp .. YP-43 Pratt & Whitner Twin Wasp, 
Lancer 1 R-1830-81 . 1 

Ryan Aeronautical Co .... ST-3 2 ?Iii!. Kinner 
I 

1 
Ryan Aeronautical Co .... ST-3 2 ;IIi!. Kinner I 
Ryan Aeronautical Co .... ST-3 

I 
2 :IIi!. :VIenasco 1 

Ryan Aeronautical Co .... ST-3 2 :IIi I. :llenasco I I 

* Rotor disc area. 

Total Wi11g Gross 
Rated Area IV right 
H.P. Sq. Ft. Lbs. 

---- --------
65 I 78.5 1100 
75 183 1400 
75 179 1450 

175 1452* 2050 

175 1·100* 1946.7 
55 168.8 1160 
65 168.8 1160 
65 168.8 1160 
65 168.8 1200 
i 5 136 1326 
90 136 1326 

70 166 1-160 
90 166 1460 
90 166 1-160 

125 143.2 1700 

1)0 161.8 1635 
120 161.X 1~00 

129 1()1..~ I<JUO 

I 65 164.6 I 1350 
65 16-1.6 I l.l50 
75 16-1.6 l.l511 
80 16-1.6 1350 

l05U 22$ 6053 

1050 250 7-ISO 

1200 223.7 715 

I 
125 13-I.J 1~2 

160 13Ll IX2 
125 i t.l4..l IX2 
150 IJLl : IX2 ' 

lligh Cruish1g 
Speed Speed 

JJ.P.ll. JJ.P.I/. 
---- ----

93 HS 
IOU IJ.l 
95 87 

121.7 102 

Ill 93 
102 91 
108 98 
106 96 
107 97 
118 108 
130 115 

115 !OJ 
125 112 
123 110 

150 130 

125 110 
IJS 120 
135 120 

lOS t>5 
105 t)5 

110 1110 
115 lOS 

320 260 

3111 250 

375 310 
123 

I 
Ill 

132 1~3 
1.~() 

i 
II.' 

13tJ 122 

RaHgt• 
.\Ji/,'S 
---

200 
455 
32U 

350 

280 
300 
300 
325 
300 
350 
.. ,.!5 

500 
500 
450 

575 

650 
600 
600 

500 
suo 
5011 
525 

600 

5SU 

%11 
312 
26h 
3-l.i 
JfJ•J 

+-
0 
+-

> ,__ 
~ 
n .._. 

---> 
-:j 

r-:1 
--: 
,•, 
....._ 
...... 
-;-: 

~ ......_ 

7, 

·-~ 



ATC 
Same of .\!allufaclurer Model No. of No. or .\lake o jEngine No. of 

Places Mil. Engi11es 

Ryan Aeronautical Co .... STM-S2 2 />Iii. Menasco I 
Ryan Aeronautical Co ..•. STA 2 Sil l'vlcnasco I 
Ryan Aeronautical Co .... STA 

Special 2 681 1-.lenasco I 
Ryan Aeronautical Co .... Y0-51 2 Res. Pratt & Whitney Wasp I 
Ryan Aeronautical Co .... S-C 3 658 Warner I 
~. B. Rich Airplane Co ... Rich-Twin 2 NX2300 Lycoming 2 
St. Louis Aircraft ........ PT-1 2 Mil. Wright Whirlwind I 
St. Louis Aircraft ........ PT-LM-4 2 Mil. Ranger I 
Southern Aircraft Corp ... BM-10 2 Mil. Lycoming, Continental, 

Jacobs or Wrir:ht I 
Spartan Aircraft Co ...... .NS-1 2 Mil . Lycoming R-680-7 I 
Spartan Aircraft Co ...... 7W 5 628 Pratt&Whitney Wasp Jr. SB I 
Stearman Aircraft ....... A75 2 PT-13B Lycoming R-680-11 I 
Stearman Aircraft ....... A7SN1 2 PT-17 Continental R-670-5 I 
Stearman Aircraft ....... A75Jl 2 PT-18 Jacobs R-755-7 I 
Stearman Aircraft ....... A75l\l 2 N2S-1 Continental R-670-4 I 
Stearman Aircraft ....... B75 2 N2S-2 Lycomin1: R-680-S I 
Stearman Aircraft ....... B75:\1 2 N2S-3 Continental R-670-4 I 
Stearman Aircraft ....... A75L3 2 ...... Lycoming R-68U-B4D I 
Stearman Aircraft ....... 90 2 ...... Lycoming R-680-B41J I 
Stearman Aircraft ....... 91 2 ...... Pratt & Whitney I 
Stearman Aircraft ....... 91C3 . ..... Wright R-975-E3 I 
Stearman Aircraft ....... 76Dl 2 ...... Pratt & Whitney Wasp Jr. 

T1B I 

Stearman Aircraft ....... 76D3 2 ...... Pratt & Whitney Wasp Jr. 
SB I 

Stearman Aircraft ....... 100 4 ...... Pratt & Whitney R-2180 2 

Stinson Aircraft Div. of 
Vultee Aircraft ........ Voyager 3 738 Franklin I 

Swallow Airplane Co ..... LT65 2 Pend. Continental I 

Ta y lorcraf t Aviation Corp. B12 2 700 Lycoming, Continental or 
Franklin 1 

Taylorcraft Aviation Corp. BT 2 700 Lycoming 1 

Taylorcraft Aviation Corp. D 2 ...... Lycoming, Continental or 
Franklin 1 

Vega Airplane Co ........ 35-70 2 ...... Menasco D4 I 

Vega Airplane Co ........ 35-67 2 ...... Menasco D4B I 

Vega Airplane Co ........ 35-72 2 ...... Kinner R-S I 

Vega Airplane Co ........ 3S-7S 2 ...... Warner Super Scam!• I 

Total II' ill~ Gross 
Noted Area II' eight 
ll.l'. Sq. Fl. J.bs. 

---- ---- ----
ISO IH IH2X 
12S 12·1 16!!0 

ISO IH 1600 
. . . . . .. . ........ . . . . Rest 

1·15 202 2150 
ISO 1·10 1600 
225 21JX 27M> 
180 lSi 2012 

225 31J.J.S 27 1111 
220 3111 .. !2 2800 
450 250 4·1011 
220 21l7.6 2701 
220 zc>;.r, 266·1 
22S 2V7 .(J 2726 
220 297.6 2717 
220 297.6 27$6 
220 2V7.6 2727 
225 21J7 .6 267·1 
225 201 2810 
450 201 4150 
420 201 4145 

.320 2'J7 .4 3336 

400 297.4 3250 
1·100 609.44 18,230 

90 155 1627 
65 126.6 1200 

65 183 .. 1 1200 
50-65 183.5 1150 

65 180 1200 
125 147.2 1H23 
160 147.2 17'!9 
ISO 1·17.2 1858 
16S 147.2 11!43 

lligh Cruising 
Spud .';pre./ 

Jl.l'.ll. M.l'.ll. 
---- ----

122 lOR 
126 liS 

142 128 
ricted ... . .. .. . .. 

150 135 
135 !IS 
126 lOX 
137 125 

12.l 1115 
liS 1011 
212 I 'Jil 
125 IO.l 
12·1 IIJO 
125 lOS 
124 100 
124 IOJ 
IH IIJO 
125 103 
140 115 
190 160 
190 160 

151 131 

157 135 
275 2511 

115 
115 100 

105 95 
97 8X 

102 92 
124 112 
131! 122 
13·1 122 
137 120 

----

R.1WJ:C 
J/ iles 

----
2-JI) 
.l(J(J 

326 
....... 

525 
.375 
. H>H 
3·15 

3SS 
350 
vou 
·125 
400 
420 
·100 
425 
•IOU 
38(J 
430 
suo 
sou 

560 

635 
1200 

350 
350 

.375 
250 

300 
32S 
29:1 
260 
2X7 

;.. 
...... ...... 
/..J 

r; 
;;:1 
;.. 
"7j 
......, 

(/) 

"D 
:-:1 
n ...... 
'7J ....... 
r; 
:;... 
......, 
...... 
0 
:/. 
(/l 

.j.:.. 
0 

'Jl 



A.TC 
Name of M a>zufacturer Model No. of No. or .\I ake of Engine No. of 

Places .Hil. Engines 

Vega Airplane Co ........ 35-76 2 ······ Ranger 6-4~0C-3 1 
Vought-Sikors1:y Div. of 

United Aircraft Corp ... V-156 2 i\lii. Pratt & Whitney Wasp 1 
Vought-Sikorsky Div. of 

United Aircraft Corp ... S-43 19 593 Pratt & Whitney Hornet 2 
Vought-Sikorsky Div. of 

United Aircraft Corp ... VS-44A 28-~0 Pend. Pratt & Whitney 1830 4 
Vultee Aircraft .......... Vanguard Pratt & Whitnev 

48-C I !viii. R-1830-S3C4--G 1 
Vultee Aircraft .......... Valiant 54 2 ~Iii. Pratt & Whitney 

R-985-TIB2 I 
\'ultee Aircraft .......... Valiant 54 2 Mil. \\'right R-975-E3 1 
Vultee Aircraft .......... Attack-

bomber ........ 
V-12C 3 

Vultee Aircraft .......... Attack-
Mil. Wright GRI820-I05il I 

bomber . . . . . . . . 
V-12C 3 ~Iii. Wright GR1820-105il I 

Vultee Aircraft .......... Attack-
bomber . . . . . . . ' 
V-12D 3 ~Iii. Wright GR2600-A5il I 

Vultee Aircraft .......... Attack-
bomber ........ 
V-12D 3 Mil. Wright GR2600-ASB 1 

Vultee Aircraft .......... Valiant 51 2 Mil. Pratt & Whitney 
R-1340-S 1H 1-G I 

Waco Aircraft Co ........ ARE 4-5 714 Jacobs L-6 I 
Waco Aircraft Co ........ SRE 4-5 714 Pratt & Whitnev SB 1 
Waco Aircraft Co ........ HRE 4-5 Pend. Lycoming R-680 I 
Waco Aircraft Co ........ AVN 4 677 Jacobs L-6 1 
Waco Aircraft Co ........ YKS 4-5 626 Jacobs L-4 1 
Waco Aircraft Co ........ ZKS 4-5 626 Jacobs L-5 I 
Waco Aircraft Co ........ VKS 4-5 648 Continental W67011! I 
Waco Aircraft Co ........ VKS 4-5 648 Continental W670M-1 I 
Waco Aircraft Co ........ UPF-7 2 642 Continental R670-3 I 
Waco Aircraft Co ........ YPT-14 2 1Iil. Continental I 

~ 

Total IT'i>lg 
Rated Area 
H.P. Sq. Ft. 

------
180 147.2 

750 305 

1500 780 

4200 ...... 
1200 197 

450 239 
450 239 

········ .... (At 
1050 38·1 

. . . . . . . . .... (Bo 
1050 384 

. . . . . . . . .... (At 
1600 384 

········ .... (Bo 
1600 38·1 

550 238 
330 246 
450 246 
300 246 
300 246 
225 244 
285 2H 
240 2H 
250 244 
220 24·1 
220 2H 

Gross Iligh Cruising 
Weight Speed Speed 

Lbs. .\I.P.II . .\I.P.H. 

1883 139 125 

6500 259 225 

20,000 190 173 

57,500 225 I 75 

6182 350 299 

3991 182 170 
3~81 ISO 168 

tack ~>'I ission) 
10,111 25-1 226 

mbin~ :0.1 iss ion) 
12,078 231 19-1 

tack M ission) .. 
10,886 21-11 2-18 

mbing 1-.1 iss ion .......... 
12,853 270 230 

5628 236 213 
·1001 1~5 tii 
4200 2011 1'15 
·1001 168 1(10 
3800 161 151 
3250 IH 13S 
3250 152 14·1 
3250 1·15 1J(, 
3250 148 1·10 
2650 138.6 123 
2650 138.6 123 

Rmzge 
.Hiles 
---

270 

1055 

1590 

3800 

700 

730 
7-10 

2500 

2380 

1780 

1700 

'100 
1080 
sxo 
944 
460 
518 
50·1 
·192 
500 
365 
365 

-+:-
0 
0'1 

>-...., 
:;;j 

n 
:;;j 

> 
'7j 
>-] 

-< 
t:i 
> 
:;;j 

:0 
0 
0 
A 

.. 



E x GINE SPECIFICATIONS 407 

AIRCRAFT ENGINE SPECIFICATIONS 

F rom a ll offici al com pany reports rece ived a t time of going to press. 

Nrune A ir cooled Air coo led 

I 
A ir cooled A ir cooled A ir cooled of 

Engine Fra uk lin Fra nk /ill Fra nldi 'l Frn11 kl i a Fra u/di u 

T y pe Opposed Opposed Op posed Opposed Op posed 

~lode ! 
N u.mbe r '1AC-1 76-B2 4AC- 176-F3 ·lAC- 199-E3 6AC-264-F:I 6AC-298-F3 

No. of 
Cy li nde rs 1 4 4 6 6 

Blowe r None ~ one No ne N one N one 

Norm . H .P. 
T a k e -
Off R.P. ~ I. 

Norn1. H .P . 65 so 90 120 130 
Rtg . R .P. M 2200 :!500 2500 2600 2550 

Alt. 

Fuel 
Oc tane 
N o. 73 so so 80 80 

Cubic 
I nch 
D ispl 'mt 176 176 199 264 298 

Bore 4 4 4 1/4 4 4 1/4 
& 

Stroke 3 1/2 3 1/ 2 3 1/2 3 1/2 3 1/2 

Size in 
Inch es 

D ian1 . 
Lengt h 28 .625 30.687 30.687 38.937 38.937 
Width 30.25 30.25 30.25 30.25 30.25 
He igh t 19.97 24.562 2•L562 24.56 24.5 6 

P rop ell er 
Shaft 
Ratio 

Dry 
W e igh t 
P o unds 182 2 17 224 282 295 

A.T. C . No. 22 1 22 1 226 222 225 



AIRCRAFT YEAR lJOOK. 

AIRCRAFT ENGINE SPECIFICATIONS 

Name I Allied Allism1 

I 
.-1/liso" Allismr of 

Engine Jlousoon. C-15 F>~ F-.lR 

------ -

Type Inline Long Nose (') Short :\o,;e 

Model 
Number 100 \'-1 i 10-.l.l V-1 i JII-3S V-1710-:l'l 

No. of 
Cylinders 4 12 12 12 

Blower X.ii:l l\.110: I 8.80: I 

Norm. H.P. 100 I o.IIJ 1150 1150 
Take-
Off R.PM. 2285 .moo 3000 JOOO 

NrJrnl. H.P. 1090 !ISO I ISO 
Rtg. R.P.l\'. :woo 3000 3000 

Alt. 13,200 12,000 1 ~.ooo 

Fuel 
Octane 
No. 73 100 100 100 

Cubic 
Inch 
Displ'mt 2-13 1710 1710 I i 10 

Bore 4.t.H S5 s.s s.s 
& I 

Stroke 4.527 6 6 6 

Size in 
Inches 

Diam. 
Length .H.7S 98 I i/32 196 B/16 !IX 3/H 
Width 12.36 2'> 9/.12 29 9/32 29 9/3l 
Height 27.00 41 7/8 36 17/32 36 I 7/36 

Propeller 
Shaft 
Ratio 2 : I I.XO : I 2: I 

Dry 
Weight 
Pounds 205 1340 1400 1.!10 

A.T.C. No. 208 

' Extension shelf and outboard reduction gear box. 
2 Short nose, long nose or extension shaft, 

Allison 
.\l'-3-120 

I (2) 

\'\'-3-12(1 

I 
24 

Restricted 

Restricted 

Restricted 

Restricte<l 
Restricted 
Restricted 

Restricted 

Restricted 

Restricted 

Restricted 

Restricted 
Restricted 
Restricted 

Restricted 

Restricted 



ENGINE SPECIFICATIONS 

AIRCRAFT ENGINE SPECIFICATIONS 

!'\arne 
of Contine11tal 

Engine 

Type Radial 

1\!odel '\Y6i0 
:\'umber Series K 

Ko. of 
Cylinders 7 

Blower !'one 

Norm. H.P. 225 
Take-
Off R.P.l\1. 2175 

Norn1. H.P. 
Rtg. R.l'.l\1 

Alt. 

Fuel 
Octane 
No. 73 

Cubic 
Inch 
Displ'mt 668 

Bore 5 1/8 
& 

Stroke 4 5/8 

Size in 
Inches 

Diam. 42 1/4 
Length 
Width 
Height 

Propeller 
Shaft Direct 
Ratio Drive 

Dry 
Weight 
Pounds 465 

A.T.C. No. 162 

' Dry Weight in Pounds: 
A40, Series 4-144 

Series 5 - 154 

Continental Continental 

Radial Radial 

W6i0 W670 
Series ~l Series l\Il 

7 7 

None None 

240 250 

2200 2200 

80 80 

668 668 

5 1/8 5 1/8 

4 5/8 4 5/8 

42 1/4 42 1/4 

Direct Direct 
Drive Drive 

465 465 

162 162 

A50, Series 7- 161 
Series 8 - 170 
Series 9- 176 

Continental 

Opposed 

A40 

4 

None 

40 

2575 

72 

115 

J 1/8 

3 3/4 

27 1/3 
26 11/2$ 
19 11/2.' 

Direct 
Drive 

(1) 

Ser. 4-72 
Ser. 5-174 

Contine11tal 

Opposed 

ASO 

4 

None 

50 

1900 

65 

171 

3 7/8 

3 5/8 

30 2/5 
31 7/10 
23 

Direct 
Drive 

(1) 

(C){) 



410 AIRCRAFT YEAR BOOK 

AIRCRAFT ENGINE SPECIFICATIONS 

Name 
of Co11finental 

Engin e 
----- · 

Type Opposed 

Model 
Numbe r A65 

No. of 
Cylinders 4 

Blower None 

Norm. H.P. 65 
Take-
Off R .P.M. 2300 

Norm. H.P. 
Rtg. R.P.M . 

Alt. 

Fuel 
Octane 
No. 72 

Cubic 
Inch 
Displ'mt 171 

Bore 3 7/8 
& 

Stroke 3 5/8 

Size in 
Inches 

Diam. 
Length 30 2/5 
Width 31 7/10 
Height 22 1/5 

Propeller 
Shaft Direct 
Ratio Drive 

Dry 
Weight 
Pounds (') 

A.T.C. No. Se r. 5-205 

I Dry Weight in Pounds: 

A65. Se ri es 7 - 161 
Series 8 - 170 
Series 9- 176 

Co ntineHt al Couti11euta l 

Opposed Opposed 

A75 ABO 

4 4 

N one None 

75 80 

2600 2700 

72 80 

171 171 

3 7/8 3 7/8 

3 5/8 3 5/8 

30 1/5 30 1/5 
31 7/10 31 7/10 
22 1/5 22 1/5 

Direct Direct 
Drive Drive 

(') (') 

213 217 

A75, Series 8 - 170 
Series 9- 176 

Fletclzcr J acobs 

R ad ia l R ad ia l 

A- •160 L-6MB 

7 7 

None None 

14 4 330 

2350 2200 

130 300 
2100 21 00 

Sea Level 3700 

73 80 

460 914 

4 3/8 5.5 

4 3/8 5.5 

39 13/1 6 45 .625 
31 

Direct 
Drive 1: I 

364 570 

None 195 

ABO, Series 8 - 170 
Series 9- I 76 



ENGINE SPECIFICATIONS 411 

AIRCRAFT ENGINE SPECIFICATIONS 

Nnme 
of J acobs J acobs J acobs Jacobs Jacobs 

Engine 

Type R ad ial Radial R adial Radial Radial 

i\'fodel 
N umber L-6M L-5MB L-5M L-4MB L-4M 

No. of 
Cylinders 7 7 7 7 7 

Blower None None None None N one 

N o nn. 1-!. P. 330 285 285 22 5 225 
T a k e-
Off R.P.i\1 2200 2000 2000 2000 2000 

Norm. 1-!.P. 300 285 285 225 225 
Rtg. R.P .1\l . 2 100 2000 2000 2000 2000 

Alt. 3700 

Fuel 
O ctane 
No . 80 73 73 73 73 

Cubic 
Inch 
Displ'mt 914 83 1 831 757 757 

Bore 5.5 5.5 5.5 5. 25 5.25 
& 

Stroke 5.5 5 5 5 5 

Size in 
I nches 

Dia m. 45.625 43 1/2 43 1/2 43 1/2 43 1/ 2 
Length 
W idth 
Height 

Propeller 
Shaft 
R atio I : I 1: I 1 : I I: I I: 1 

Dry 
Weight 
Pounds 570 525 525 494 494 

A.T.C. No. 195 156 156 121 121 



412 :\TRCRAFT YEAR BOOK 

AIRCRAFT ENGINE SPECIFICATIONS 
-

Name Lc11ape Le11aPe of /(iiUUT /{iuncr /{iuncr 
Engine ··Pc:poose'' .. Papoose" 

Type Rarlial Radial Radial Radial Radial 

Model 
Number K-5 B-5 & B-5·1 R-5 & R-55 Ll\!-3 Li\!-365 

No. of 
Cylinders 5 5 5 3 3 

Blower None None 

Norm. H.P. 50 65 
Take-
Off R.P.M. 2325 2350 

Norm. H.P. 100 125 160 50 65 
Rtg. R.P.M. 1810 1<J2.'i 1850 

Alt. Sea Level Sea Level 

Fuel 
Octane 
No. 7.l 73 73 73 73 

Cubic 
Inch 
Displ'mt 372 441 5-lO 160.-l 167 

Bore 4 1/4 4 5/8 5 4 1/S 4 1/8 
& 

Stroke 5 1/4 5 1/4 5 1/2 4 4 

Size in 
Inches 

Diam. 45 3/8 45 3/8 45 3/8 36 36 
Length 32 5/16 32 5/16 32 5/16 
Width 
Height 

Propeller 
Shaft Direct Direct Direct Direct Direct 
Ratio Drive Drive Drive Drive Drive 

Dry 
Weight 
Pounds 275 295 330 138 140 

A.T.C. No. 3 51 153 203 203 



l~NGINE SPECIFICATIONS -P3 

AIRCRAFT ENGINE SPECIFICATIONS 

~ame 
L~nape Le>:ape l..erwpe Lenape of Lywming 

E11gine "Papoose" "Brot·e·· 11 Brare"' "Chief" 

-------
Type Radial Radial Radial Radial Opposed 

l\lodel 
)\;umber L:-1-.>75 Ll\1-5 L:-l-125 0-235 

No. of 
Cylinders 3 5 5 7 4 

131ower l'one ~one :\one None None 

Norm. 1·1.1'. 15 95 12S 150 100 
Take-
Off R.P.l\1. 2·150 2200 2-150 2350 2550 

l'o:-r H P. 7.'i 95 125 150 100 
Rtg. R.l·.~l. 2550 

Alt. Sea Level Sea Level Sea Level Sea Level Sea Level 

Fuel 
Octane 
No. 7.> 73 73 73 7.! 

Cubic 
Inch 
Displ'mt 170.S 267 267 378 2.U . .IO 

Bore 41/-l 4 1/8 4 1/4 4 1/4 4.375 
& 

Stroke 4 4 4 4 3.875 

Size in 
Inches 

Diam. 36 36 36 36 
Length 33.25 
Width 32.3S 
Height 25.02 

Propeller 
Shaft Direct Direct Direct Direct 
Ratio Drive Drive Drive Drive 1 : 1 

Dry 
Weight 
Pounds 142 192 192 275 221.11 

A.T.C. No. 215 212 Pending 

! i 
! i I 

I 
I I I 

! ! ' 
I I 
' I 
' 
l I 
; 

I I 



AIRCRAFT YEAR BOOK 

AIRCRAFT ENGINE SPECIFICATIONS 
~~ 

-~ 

Name 

I 
of L')'COming Lycomiug Lycomi11g Lycomi11g !...::coming 

Engine 

Type Opposed Opposed Opposed Opposed Opposed 

Model 
Number 0-235-A 0-290 0-290-A 0-350 0-350-A 

No. of 
Cylinders 4 4 4 4 4 

Blower Kone Konc None None None 

Norm. H.P. 100 125 125 ISO ISO 
Take-
Off R.P.M. 2550 2550 2550 2550 2550 

Norm. H.P. 100 125 125 ISO ISO 
Rtg. R.P.M. 2550 2550 2550 2550 2550 

Alt. Sea L<'\·el Sea Level Sea Level Sea Level Sea Level 

Fuel 
Octane 
No. 73 73 73 73 7.3 

Cubic 
Inch 
Displ'mt 233.30 289.00 289.00 349.50 :149.50 

Bore 4.3i5 4.875 4.875 4.375 4 . .li5 
& 

Stroke 3.8i5 3.875 3.875 3.875 3.875 

Size in 
Inches 

Diam. 
Length 31.39 33.25 31.39 40.91 .!8.09 
Width 32.38 32.38 32.38 32.38 32.38 
Height 25.20 25.02 25.20 26.36 26.25 

Propeller 
Shaft 
Ratio 1 : 1 1 : 1 1 : 1 1 : 1 1 : 1 

Dry 
Weight 
Pounds 223.11 231.11 233.11 322.76 324.76 

A.T.C. No. Pending Pending Pending Pending Pending 



ENGINE SPECIFICATIONS 

AIRCRAFT ENGINE SPECIFICATIONS 

1\ a me 
of L ycoming L ycomiug L ycom ing L-ycom ing L ycoming 

Engine 

T ype Opposed O pposed Radial Radial Radial 

lvl od 1 
N umber 0 -435 0 --135 -A R -680-B4D R-680-05 R-680-06 

No . of 
Cyli nd e rs 4 4 9 9 9 

Blowe r None None 1: I 1:1 1:1 

N orm. 1-1. P. 175 175 225 260 245 
T a ke-
O ff R.P. l\ 1. 2350 2350 2 100 2300 2300 

No rm . H.P. 175 t iS 225 245 225 
Rtg . R .P .M . 2350 2350 2 100 2 100 2 100 

AIL. Sea Le vel Sea Le ve l Sea Le vel Sea Level Sea L eve l 

F ue l 
Octane 
N o. 73 73 73 80 73 

C ubi c 
Inch 
Displ'mt 434.00 434.00 680.4 680.4 680.4 

Bore 4.875 4.875 4 5/S 4 5/8 4 5/8 
& 

S t roke 3.875 3.875 4 1/2 4 1/2 4 1/2 

Size in 
Inches 

Dimn. 43 1/2 43 1/2 43 1/2 
Length 40.91 38.09 
Width 32.38 32.38 
Height 26.6 1 26.50 

Propeller 
Shaft 
R atio I : 1 I: I I : 1 1 : I 1:1 

Dry 
Weight 
Pounds 329.76 331.76 492 505 50S 

A .T. C. No. P e nding P ending 108 172 173 



4I6 AIRCRAFT YEAR BOOK 

AIRCRAFT ENGINE SPECIFICATIONS 

Name 
of Lycomi11g Lycomi11g 

Engine 

Type Radial Radial 

Model R-680-EI R-680-E2 
Number 

Xo. of 
Cylinders 9 9 

Blower 1: I 1: I 

Norm. I-T.P. 290 280 
Take-
Off R.P.M. 2300 2300 

Norm. H.P. 275 265 
Rtg. R.P.l\L 2200 2200 

Alt. Sea Level Sea Level 

Fuel 
Octane 
No. 80 73 

Cubic 
Inch 
Displ'mt 680.4 680.4 

Bore 4 5/8 4 5/8 
& 

Stroke 4 1/2 4 1/2 

Size in 
Inches 

Diam. 43 1/2 43 1/2 
Length 
Width 
Height 

Propeller 
Shaft 
Ratio I: I 1:1 

Dry 
Weight 
Pounds 514 514 

A.T.C. No. 202 202 

' Applies to 0-145-A2, B2 and C2. 
2 Applies to 0-145-A3, B3 and C3. 

Lycomi11g Lycomi11g 

Radial Opposed 

R-680-E3A 0-145-A2 
0-145-A3 

9 4 

1: I Kane 

I 
300 55 

2350 2300 

285 55 
2200 2300 

Sea Level Sea Level 

87 73 

680.4 144.49 

4 5/8 3 5/8 

4 1/2 3 1/2 

4.3 1/2 
24.63 1 

29.561 

20.59 1 

1: 1 1: 1 

A2 165.5 
514 A3 167.5 

202 199 

--

L;,'COU:iJJg 

Opposed 

0-145-B 
Series 

4 

None 

65 

2550 

65 
2550 

Sea Lcvd 

73 

144.49 

3 5/8 

3 1/2 

24.632 
29.562 
22.592 

1: 1 

B2 165.5 
B3 167.5 

210 



EXGDJE SPECIFIC\ TIONS 

AIRCRAFT ENGINE SPECIFICATIONS 

X arne 
of 

Engine 
l..ycomiug Lycomiug 

Type Opposed Opposed 

:1.1odel 0-145-C GO-t-15-C 
Number Series Series 

N'o. of 
Cylinders -1 4 

I 
Blower X one X one 

::--iorm. H.P. 75 75 
Take-
Off R.P.l\! 3100 3200 

Norm. H.P. 7.'i 75 
Rtg. R.P.l\1 .liUO 3200 

Alt. s~a Ll~vel Sea L,.,.,.l 

Fuel 
Octane 
No. 73 73 

Cubic 
Inch 
Displ'mt 144.49 1-1-1.-19 

Bore 3 5/8 3 5/8 
& 

Stroke 3 1/2 3 1/2 

Size in 
Inches 

Diam. 
Length lo2 29.31 
Width 29.56 29.56 
Height lo2 20.67" 

Propeller 
Shaft 
Ratio 1: I 27: 17 

Dry 
Weight C2 165.5 C2 193 
Pounds C3 167.5 C3 195 

A.T.C. f\o. 210 210 

'Applies to 0-145-A2, B2 and C2. 
2 Applies to 0-145-A3, B3 and C3. 
a Applies to G0-145-C2. C3 is 22.67. 
• Inverted inline aircooled. 

.1/r.uasco ..\lcuafjco 
Supn- Pirate Super Pirate 

(•) (•) 

Dol D-13 

-1 4 

9.6: I 

1~5 161) 

21i'5 2300 

125 ISO 
~175 1250 

73 73 

363 363 

4.75 4.75 

5.125 5.125 

48 7/16 -18 7/16 
1<,>13/16 19 7/ 16 
29 1/4 29 1/4 

1 : I I : 1 

300 325 

67 Pending 

.\!enasco 
St<per 

Bt<cca11eer 

(•) 

C6S-4 

6 

10.9: I 

2'111 

2400 

260 
2300 

80 

5-1-1.9 

4.75 

5.125 

67 15/32 
16 1/2 
30 19/32 

1 : 1 

550 

197 



AIRCRAFT YEAR BOOK 

AIRCRAFT ENGINE SPECIFICATIONS 

Name Prall& Pr<ll/ & Prall & Prall & 
of J.lleuasco H'hillley Whillley ll'hillley IFhillley 

Engine ll'asp Jr. II' asp Jr. II'<~SP II' asp 

Type (') R-91!5 R-985 R-l.l·IO R-13-10 

Model 
Number D6S-G SB.3 TIB.1 Sil-l I Sllll-G 

1'\o. of 
Cylinders 6 9 9 9 9 

Blower II. I : I 10: I Ill: I 12 : I 12 : I 

1'\orm. H.P. 3'10 450 450 600 600 
Take-
Off R.P.l\1. 3000 2.300 2300 2250 2250 

Norm. H.P. .155 400 450 550 550 
Rtg. R.P.l\1. 2800 2200 2300 2200 2200 

Alt. 5000 Sea Level 8000 8000 

Fuel 
Octane 
No. 95 80-87 87 87 87 

Cubic 
Inch 
Displ'mt 544.9 985 985 1344 1344 

Bore 4.75 5.187 5.187 5.75 5.75 
& 

Stroke 5.125 5.187 5.187 5.75 5.75 

Size in 
Inches 

Diam. 46_06 46.06 51.75 5l.i5 
Length 76 42.38 42_38 42.93 47.73 
Width 17 13/lt, 
Height 34 11/16 

Propeller 
Shaft Direct Direct Direct Geared 
Ratio .667: I Drive Drive Drive 3: 2 

Dry 
Weight 
Pounds 610 *668 *668 *864 •hJJO 

A.T.C. No. Pending 123 Pending 129 129 

-

' Inverted inline aircooled. 
*Dry weight is with standard accessory equipment and includes: Automatic Valve Gear Lubri

cation, Standard Carburetor, complete Radio-Shielded Ignition System, Pressure Type Cooling 
Baffles, Oil Pump(s), Priming System and all Standard Accessory Drives. 

i 



ENGINE SPECIFIC:\ TIO~S 

AIRCRAFT ENGINE SPECIFICATIONS 

E 

nme 

I 

/'rail&-

I 
Prall&- Prall&- Prall&- Prall&-

of ll'hitr:ry Whit~:ey WIJitr:ey Whitr:ey Whitney 
·ngine Wasp Wasp nL"in Wasp nL"in ll'asp nL"in Wasp 

~ I 

i 
R-1.140 ' R-1340 R-1830 R-1830 R-1830 ype ' T 

' 
1\fodPI ! 

!\umber S3HI S3HI-G SIC3-G S3C-1-G S-!C-1-G 

l\o. of 
Cylinders 9 9 1-1 14 14 

Blower 10: I 10: I 6.7: I 6.7: I 6.7: I 

Norm. H.P. 600 600 I 1200 1200 1200 
ake-

I Off R.P.l\1. 2250 2~50 2700 2700 2700 
T 

Norm. H.P. $50 550 1050 1100 (L) 1050 (L) 
Rtg. 1000 (H) 900 (H) 

R.P.l\1. 2200 2200 !550 
I 

2550 (L) 2550 (L) 

I 
2550 (H) 2550 (H) 

Alt. sooo I 5000 7500 

I 

6200 (L) 7500 (L) 
12,500 (H) 15,400 (H) 

Fuel 
Octane I No. 80-!\7 R0-87 90 95 90 

Cubic I 
Inch 
Displ'mt l.l-14 I 13-14 1!\30 1830 1830 

' 
Bore 5.75 5.75 5.50 5.50 5.50 

& 
Stroke 5.7S 5.75 5.50 5.50 5.50 

Size in 
Inches I 

Diam. I 51.75 51.75 -18.13 -18.13 48.13 
Length 42.9.1 •17.73 60.94 62.75 62.75 
Width 
Height 

Prop<'ller 
Shaft DirPct Geared 
Ratio Drive 3:2 Geared** Geared** Geared** 

Dry 
Weight 
Pounds *864 *9.10 *1438 *1460 *1460 

A.T.C. No. 143 142 186 186 186 

I 

*Dry weight is with standard accessory equipment and includes: Automatic Valve Gear Lubri
cation, Standard Carburetor, complete Radio-Shielded Ignition System, Pressure Type Cooling 
Baffies, Oil Pump(s), Priming System and all Standard Accessory Drives. 

(L) Low. **Optional gear ratios available. 
(H) Hif'(h. 



420 AIRCRAFT YEAR DOOK 

AIRCRAFT ENGINE SPECIFICATIONS 

Name Pratt & !J'hitncy Pratt & Whitney 
of lJo!lble Double Ranger Rmtger Ranger 

Engine Wasp l!'asp 

Type R-2800 R-2800 Inline• Inline• Inline• 

Model 
Number S1A6-G S1A4-G 6-440C-2 6-440C-3 6-440C-4 

No. of 
Cylinders 18 18 6 6 6 

Blower 1 speed 2 spee(l ~one ~one None 

Norm. H.P. 18SO 1850 175 180 190 
Take-
Off R.P.M. 2600 2600 2450 H.'iO 2450 

Norm. H.P. 1500 1500 (L) 17.'i 180 190 
Rtg. 1450 (H) 

R.P.M. 2400 2400 (L) 24.50 2450 24.50 
2400 (H) 

Alt. 7500 7500 (L) Sea Level Sea Level Sea Level 
13,000 (H) 

Fuel 
Octane 
No. 100 100 65 7.1 80 

Cubic 
Inch 
Displ'mt 2804 2804 441 441 441 

Bore 5.75 5.7.'i 4.125 4.12.'i 4.125 
& 

Stroke 6.00 6.00 5.5 5.5 5 . .'i 

Size in 
Inches 

Diam. .'i2.2.'i 52.25 
Length 7.5.56 75.56 52.062 52.062 52.062 
Width 20.1.56 20.156 20.156 
Height 30.968 30.968 30.968 

Propeller 
Shaft Dirrct Direct Direct 
Ratio Geared** Geared** Drive Drive Drive 

Dry 
Weight 
Pounds *2245 *2280 373 373 373 

A.T.C. No. 216 216 216 

*Dry weight is with standard accessory equipment and includes: Automatic Valve Gear Lubri
cation, Standard Carburetor, complete Radio-Shielded Ignition System, Pressure Type Cooling 
BatHes, Oil Pump(s), Priming System and all Standard Accessory Drives. 

(L) Low. **Optional gear ratios available. 
(H) High. I Inverted, inline, aircooled. 



EXGI::\fE SPECIFIC'\ TIONS 

AIRCRAFT ENGINE SPECIFICATIONS 

Name 

I of Ra,.ger Ra,ger 
Engine 

Type 

I 
lnline' 60°V• 

Model 
Number 6-440C-5 V-SSOC-1 

No. of 
Cylinders 6 12 

Dlower :'\one :'\one 

Norm. H.P. 200 405 
Take-
Off R.P.l\1. 2450 2400 

Norm. H.P. 200 405 
Rtg. R.P.l\1. 2450 2400 

Alt. Sea Level Sea Level 

Fuel 
Octane 
No. 87 87 

Cubic 
Inch 
Displ'mt 441 8P2 

Bore 4.125 4.125 
& 

Stroke s.s s.s 

Size in 
Inches 

Diam. 
Length 52.062 60.62.'i 
Width 20.156 29.50 
Height 30.968 28.812 

Propeller 
Shaft Direct Direct 
Ratio Drive Drive 

Dry 
Weight 
Pounds 373 610 

A.T.C. No. 216 Pending 

I InvL'rted., inline, aircoolcd. 
~Inverted, 60°V, inline, aircooled. 

Ra,.ger Ra,.ger 

60°V• 60°V• 

SGV-770B-7 GV-880C-1 

12 12 

9.5: I :\one 

520 450 

3150 2800 

450 450 
3000 2800 

12,000 Sea Level 

87 87 

773 882 

4 4.125 

5.12$ .'i.S 

62 62.185 
28 29.50 
32.25 30.75 

crankshaft: crankshaft: 
propc1lt>r propc1lcr 

3: 2 3: 2 

730 6SO 

207 Pending 

421 

Rear-.1:in 
Km-Royce 

Radi'l 

5G 

s 

90 

2250 

90 
2250 

Sea Level 

73 

266 

4 1/4 

3 3/4 

33.25 
23.75 

1 : I 

226 

46 

--· -------



422 AIRCRAFT YEAR BOOK 

AIRCRAFT ENGINE SPECIFICATIONS 

Name Rearwiu. Rearwi'tJ lVar11er IVar11er Wright of Ken-Royce Ken-Royce Scarab S~tper Scarab Cy.-lo>u 18 Engine Modelt6s 

Type Radial Radial Radial Radial Radial 

Model 
Number 7G 5E Series SO 1\fodel 165 

No. of 
Cylinders 7 5 7 7 18 

Blower Restricted 

Norm. H.P. 120 70 175 2000 
Take-
Off R.P.M. 2225 1950 2250 

Norm. H.P. 120 70 125 165 Restricted 
Rtg. R.P.M. 2225 1950 2050 2100 Restricted 

Alt. Sea Level Sea Level Sea Level Sea Level Restricted 

Fuel 
Octane 
No. 73 65 73 73 Restricted 

Cubic 
I ncb 
Displ'mt 372 250.5 422 499 Restricted 

Bore 4 1/4 41/8 4 1/4 4 5/8 Restricted 
& 

Stroke 3 3/-l 3 3/-l 4 1/4 4 1/4 Restricted 

Size in 
Inches 

Diam. 33.25 33.25 36 9/16 37 1/4 Restricted 
Length 24.56 23.75 Restricted 
Width 
Height 37.375 

Propeller 
Shaft 
Ratio 1 : 1 I : 1 Direct Direct Restricted 

Dry 
Weight 
Pounds 285 245 285 332 Restricted 

A.T.C. No. 52 48 2 214 



ENGINE SPECIFICATIONS 

AIRCRAFT ENGINE SPECIFICATIONS 

:-;'arne Wright ll"rig/:1 Wright Wriglzt Wright of 
Engine Cyclone 14 Cyclone 14 Cyc/ont 14 Cyclone 14 Cyclo11e 14 

Type Radial Radial Radial Radial Radial 

~lode! GR2600 GR2600 GR2600 GR2600 GR2600 
!'<umber A2 A2A A2B A5A A5B 

No. of 
Cylinders I-I 1-1 1-1 1-1 1-1 

Blower i.-10: 1 7 : 1 i : 1 7.1-1 : 1 7.14 : 1 
10: 1 10: 1 

.Korm. H.P. 1550 1600 1600 1600 1600 
Take-
Off R.P.M. 2-100 2400 2400 2400 2400 

Norm. H.P. 1200 1350 1350 1350 1350 
Rtg. R.P.l\1. 2100 2300 2300 2300 2300 

Alt. 5-100 6200 5800 5000 5000 

Fuel 
Octane 
No. (*) 95 90 95 90 

Cubic 
Inch 
Displ'mt 2603 2603 2603 2603 2603 

Bore 6.125 6.125 6.125 6.125 6.125 
& 

Stroke 6.312 6.312 6.312 6.312 6.312 

Size in 
Inches 

Diam. 55 55 55 55 55 
Length 62.06 62.06 62.06 62.06 62.06 
Width 
Height 

Propeller 
Shaft 
Ratio .5625 .5625 .5625 .5625 .5625 

Dry 
Weight 
Pounds 1935 1935 1935 1950 1950 

A.T.C. No. 176 176 176 

*Fuel required is octane plus 0.8cc Tetraethyllead per gal. (CFR-ATM-1940) 



AIRCRAFT YEAR nOOK 

AIRCRAFT ENGINE SPECIFICATIONS 

Name Wright of 
Engine G-2oo 

Type Radial 

1\lodel c;RtRw 
l'iumbcr G202A 

No. of 
Cylinders <) 

Blower 7: t 

1'\orm. H.P. 1200 
Take-
Off R.P.M. 2500 

Norm. H.P. 1000 
Rtg. R.P.M. 2300 

Alt. 6900 

Fuel 
Octane 
r\o. 90 

Cubic 
Inch 
Displ'mt 182.1 

Bore 6.125 
& 

Stroke 6.875 

Size in 
Inches 

Diam. 55.125 
Length 50.04 
Width 
Height 

Propeller 
Shaft 
Ratio .6661 

Dry 
Weight 
Pounds 1310 

A.T.C. No. 219 

1 Also available with .5625. 
2 Also available with_.666. 

Wright Wright Wright 
G-200 G-2oo G-roo 

R:ulial Ra•lial Radial 

!;Rt820 GRt820 t;RI820 
<;20.3A G20SA Gto2A 

9 <) <) 

S.J: t 7.14: t 7 : t 
tO: t 

I tOO 1200 !tOO 

2500 2500 23.'i0 

950 1000 900 
2300 2JOO 2.100 
9100 4500 6700 

90 90 90 

1823 1823 1823 

6.125 6.125 6.125 

6.875 6.875 6.875 

55.125 55.125 55.10 
50.04 50.04 48.12 

.6661 .6661 .68752 

1310 1315 1275 

Pending Pending 169 

~I 

l 

Wright 
G-JOf) 

Radial 

GRtR20 
G10JA 

') 

8 .. 11 : t 

1000 

2350 

!ltiO 
2300 

11,100 

YO 

1823 

6.125 

6.875 

55.10 
48.12 

.68752 

1275 

180 



E~GIXE SPECIFICATIONS 

AIRCRAFT ENGINE SPECIFICATIONS 

:\'arne Jl"rigllt IV right Wright ll'right Wright 
of 

Engine G-100 G-100 G G G 

Type Radial Radial Radial Radial Radial 

!\lode! GRI820 GRI820 R& GRI!\20 R & GRI820 R& GRI820 
:\'umber GI05A GIOSC G2 G3 G3B 

No. of 
Cylinders 9 <j 9 9 9 

Blower 7.14: I 7.14: I 7: I 8.31 :I 8.31 :I 
10: I 10: I 

Norm. H.P. I tOO 10.50 1000 875 900 
Take-
Off R.P.l\1. 2.l50 2350 2200 2200 2350 

Norm. H.P. 900 900 820 760 820 
Rtg. R.P.l\1 2300 2300 2100 2100 2100 

Alt. 1>700 5000 Sea Lev<'l Sea Level 8800 

Fuel 
Octane 
No. 90 90 87 117 87 

Cubic 
Inch 
Displ'mt 182.3 1823 1823 1823 1823 

Bore 6.125 6.125 6.US 6.125 6.125 
& 

Stroke 6.875 6.875 6.875 6.875 6.875 

Size in 
Inches 

Diam. 55.10 55.10 5·U5 5·1.25 54.25 
Length 48.12 48.12 47.75• 47.75' 47.754 
Width 
Height 

Propeller 
Shaft 
Ratio .68752 .6875° .68753 .68753 .68753 

Dry 
Weight 
Pounds 1287 1287 1198' 1198' 1198' 

A.T.C. No. 192 192 157 171 171 

2 Also available with .666. 
• Also with direct drive. 
• Refers to geared model only. 



AIRCHAFT YEAR ROOK 

AIRCRAFT ENGINE SPECIFICATIONS 

Name Wright Wright Wright Wrig/zt Wrigl1t 
of 

Engine G F-so F-so F-so Fso 

Type Radial Radial Radial Radial Radial 

Model R & GR1820 R&GR1820 R& GR1820 R & GR1820 R & GRI820 
Number GS F52 F53 F56 F55 

No. of 
Cylinders 9 9 9 9 9 

Blower 7.1·1: I 7 : 1 8.31 : 1 8.83: I 7.14 : I 
10: 1 10: I 

Norm. H.P. 1000 8754 7704 no• 875 
Take-
Off R.P.I\1. 2200 2200 2200 2200 2200 

Norm. H.P. 850 760 4 730'' 7404 675 
Rtg. R.P.I\1 2100 2100 2100 2100 2100 

Alt. 6000 5800 9600 11,300 15,300 

Fuel 
Octane 
No. 87 87 87 87 87 

Cubic 
Inch 
Displ'mt 1823 1823 1823 1823 1823 

Bore 6.125 6.125 6.125 6.125 6.125 
& 

Stroke 6.875 6.875 6.875 6.875 6.875 

Size in 
Inches 

Diam. 54.25 54.12 54.12 54.12 54.12 
Length 47.75 4 47.81 4 47.81• 47.81 4 47.814 
Width 
Height 

Propeller 
Shaft 
Ratio .6875" .68753 .68753 .68753 .68753 

Dry 
Weight 
Pounds 1210• 10954 10954 1095• 10124 

A.T.C. No. 154 148 149 159 198 

a Also with direct drive. 
• Refers to geared model only. 
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AIRCRAFT ENGINE SPECIFICATIONS 

Kame Jl"rig/:1 Wrigllt Wrigllt Wright IV right of 
Engine F6o F6o IVhirl:L•itld Whirl·winJ Jl"llirl<L•iud 

Type Radial Radial Radial Radial Radial 

Model R & GRIR20 R & GRIS~O R97.'i R975 R-160 
!':umber Fl•2 F65 El E3 ET 

Ko. of 
Cylinders I) 9 9 9 i 

Blower 7: I 7.1-1 : I 7.80: I 10.15: I !':one 
10: I 

Norm. H.P. 900 900 -150 -150 235 
Take-
Off R.P.l\1. 2350 2350 2250 2250 2000 

Korm. H.P. 760 675 365 -112 235 
Rtg. R.P.M. 2100 2100 2100 2200 2000 

Alt. 5800 15,300 Sea Le,·el Sea Level Sea LeYel 

Fuel 
Octane 
No. 87 87 73 so 73 

Cubic 
Inch 
Displ'mt 1823 1823 973 973 756 

Bore 6.125 6.12$ 5.00 5.00 5.00 
& 

Stroke 6.875 6.Xi5 5.50 5.50 5.50 

Size in 
Inches 

Diam. 5-1.12 5-l.ll -15 -15 -15 
Length -17.81 4 -17.8P -11.2 -11.2 -12.-14 
Width 
Height 

Propeller 
Shaft 
Ratio .6875" .6875" Direct Direct Direct 

Dry 
Weight 
Pounds 10004 1012·1 660 675 5-10 

A.T.C. No. 148 198 87 125 126 

a Also with direct drive. 
4 Refers to geared model onlv. 



AIRCRAFT YEAR BOOK 

AIRCRAFT ENGINE SPECIFICATIONS 

Name Wright Wright I of 
Wllirlwit~d Whirlwit~d 

I 
Engine 

---

Type Radial I Radial I 
Model R760 R760 i 
Number El E2 

No. of 
Cylinders 7 7 

Blower 7-<JS : I 9.17: I 

Norm. H.P. 300 350 I Take-
Off R.P.M. 2250 2-100 

Norm. H.P. 285 320 
Rt~. R.P.M. 2100 2200 

Alt. flea Level 
I 

Sea Level 
I 

Fuel 
Octane 
No. 73 80 

Cubic 
Inch 
Displ'mt 756 756 

Bore s.oo s.oo 
& 

Stroke s.so 5.50 

Size in 
Inches 

Diam. 4S 45 I 

Length 42.4-1 42.44 
Width 
Height 

Propeller 
Shaft 
Ratio Direct Direct 

Dry 
Weight 
Pounds 570 570 

A.T.C. No. 9-1 155 
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DIRECTORY OF MANUFACTURERS 

MANUFACTURERS 
OF AIRCRAFT 

AERONCA AIRCRAFT CORP., 
Municipal Airport, Middletown, 0. 

PERSONNEL: Carl I. Friedlander, Pres.; John W. 
Friedlander, V. Pres.; Grace L. Hoffman, Secy.; 
Albert Helmers, Treas.; Floyd B. Simmen, Sales 
Mgr.; Ed H. Wideman, Pur. Dir.; C. J. Tranter, 
Pers. Dir. 

AIR TRANSPORT MFG. CO. LTD., 
614 W. Colo. Blvd., Glendale, Calif. 

PERSONNEL: E. L. Hollywood, Pres.; Conant 
Wait, Secy.; R. W. Gaillard, Pur. Dir. 

ARIEL AIRCRAFT, INC., 
Municipal Airport, Coffeyville, Kans. 

PERSONNEL: Glenn A. Stearman,.~ Pres.; Gail A. 
Stearman, V. Pres.; Wm. P. ;:,ullivan, Secy
Treas. 

BABCOCK AIRCRAFT CORP., 
Box 180, Deland, Fla. 

PERSONNEL: V. C. Babcock, Pres.; G. M. Dick
inson, Secy-Treas.; D. R. Maul, Pur. Dir. 

BEECH AIRCRAFT CO., 
E. Central Ave., Wichita, Kans. 

PERSONNEL: Walter H. Beech, Pres.; John P. 
Gaty, V. Pres.; 0. A. Beech, Secy-Treas.; R. K. 
Beech, Pur. Dir. 

BELL AIRCRAFT CORP., 
2050 Elmwood Ave., Buffalo, N.Y. 

PERSONNEL: Lawrence D. Bell, Pres.; Ray P. 
Whitman, V. Pres.; Charles L. Beard, Secy
Treas.; Orner L. Woodson, Gen. Mgr.; J. F. 
Schoellkopf, Sales Mgr.; Fred R. Neely, Wash. 
Rep. 

BELLANCA AIRCRAFT CORP., 
New Castle, Pa. 

PERSONNEL: G. M. Bellanca, Pres.; Leighton 
W. Rogers, V. Pres.; Andrew Bellanca, Secy.; 
R. F. Wright, Pur. Dir. 

BOEING AIRCRAFT CO., 
7755 East Marginal Way, Seattle, Wa~h. 

PER,SONNEL: P. G. Johnson, Pres.; R. J. Mm
shall, V. Pres.; H. E. Bowman, Secy-Treas.; 
Harold Mansfield, Pub. Dir. 

BREWSTER AERONAUTICAL CORP., 
Long Island City, N.Y. 

PERSONNEL: Geo. F. Chapline, Pres.; Z. Soucek, 
V. Pres.; Wm. Grampp, Pur. Dir. 

CENTRAL AIRCRAFT CORP., Keyport, N.J. 
PERSONNEL: Preston M. Neilson, Pres.: 
Thomas E. Curry, Secy-Treas. 

CESSNA AIRCRAFT CO., Wichita, Kans. 
PERSO:<:<EJ.: Dwanc L. \Yallacc. Pr<'S.; Tom 
Salter, \'. Pres.; Dwight S. Wallace, Secy
Trcas.; Don Flower, Sales 1\Igr.; Wm. Whipple, 
Pur. Dir.; Myron Russ, Pcrs. Dir. 

COLGATE-LARSEN AIRCRAFT CO., 
Amityville, N. Y. 

PERSON:-<1;1.: Gilbert Colgate, Pres.; V. A. Lar
sen, V. Pres.; E. H. Fulton, Sccy-Trcas.; Alfred 
Bruce, Pub. Dir. 

CONSOLIDATED AIRCRAFT CORP., 
Lindbergh Field, San Diego, Calif. 

PERSON:<EL: R. H. Fleet, Pres.; C. A. Van 
Dusen, V. Pres.; R. A. Stanberry, Secy.; W. ~!. 
Shanahan, Trcas.; Edgar K. Gott, Pub. Dir.; 
James H. \Vatcrbury, Pcrs. Dir. 

CULVER AIRCRAFT CORP., Wichita, Kans. 
PERSONNEL: AI. W. Mooney, V. Pres.; Harold 
S. Kinsley, Treas. and Asst. 1\Igr.; T. Bowring 
\Voodbury, Gen. Mgr. 

CUNNINGHAM-HALL AIRCRAFT CORP., 
13 Canal St., Rochester, N. Y. 

PERSONNEL: F. E. Cunningham, Pres.; A. ] . 
Cunningham, V. Pres.; R. Morgan, Secy.;J. W. 
Fulrcader, Treas. 

CURTISS-WRIGHT CORP., 
30 Rockefeller Plaza, New York, N.Y. 

PERSONNEL: Guy W. Vaughan, Pres.; J. S. 
Allard, R. L. Earle, C. W. France, W. F. Gould
ing, M. B. Gordon, C. W. Laos, J. A. B. Smith, 
Burdette S. Wright, V. Pres.; E. S. Cramer, 
Secy-Treas.; H. E. Lawrence, Dir. Pub. Rei. & 
Adv.; Mark E. Nevils, Pub. Dir. 

CURTISS-WRIGHTCORP.,AIRPLANEDIV., 
Buffalo, N.Y. 

PERSONNEL: Burdette S. Wright, Gen. Mgr.: 
E. J. Ducayet, Sales Mgr.; Charles S. Mattoon, 
Pers. Mgr. 

St. Louis, Mo. 
PERSONNEL: C. W. France, Gen. Mgr.; Dean C. 
Smith, Sales Mgr.; 0. L. Allman, Pers. Mgr. 

Columbus, 0. 
PERSONNEL: J. A. Williams, Gen. Mgr.; G. B. 
Clark, Sales Mgr.; W. F. O'Brien, Pers. Mgr. 

DOUGLAS AIRCRAFT CO., INC., 
Santa Monica, Calif. 

PERSONNEL: Donald W. Douglas, Pres.; Carl A. 
Cover, V. Pres.; T. C. McMahon, Secy.; H. P. 
GrubeJ.. Treas.; A.M. Rochlen, Pub. D1r.; P. A. 
Neal, Pers. Dir. 

ENGINEERING & RESEARCH CORP., 
Riverdale, Md. 

PERSONNEL: Henry A. Berliner, Pres.; L~ster 
A. Wells, V. Pres. & Gen. Mgr.; J. T. Wnght, 
Pur. Agt. 



DIRECTORY SECTIO 431 

ADBL PRODUCTS ABB USBD BY 
American Airlines • Beech Aircraft Corp. • Bell AtrcrCift Corp. • BreWster Aircraft • Boeing Aircraft Co. • Braniff 

Alrwayt • Boston-Moine Airways, Inc. • Canadian Car &.Foundry Co. • Chicago' & Southern Ajr Unes ."comoli· 
doted Aircraft Corporation • Curt iu Wright Corp. • Delta Air Unes • Douglas Aircraft Company, Inc. • Eas.tam 

. Air Unes · • Grumman Aircraft Engine~ring Co. • Lockheed Aircraft C.orp. • The Glenn l . Martin Company 

North Ainerlcan Aviation, In'- • Northrop Aircraft Corp. • Northwest Airlines, Inc. • Pan American Aviation · 

Supply Corp. • Pennsylvanio-Cent~l Airlines • Republic Aviat ion ( Seversky l • Ryan Aircraft • Stea~mon Air

croft • Stinson Aircraft, Oiv. of Avi. Mfg. Corp. • Trent-Canada Air lines • TWA • Vega Aircraft Corp. • Vought

SIIc:ortk.y Aircraft • Vulte• Aircraft, Inc. • Waco Aircraft Co. • Yi• 5tern Air Expre~s • U. S. Army • U. S: Novy 
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The trademark 
which m e ans q uality 

on 
hydraulic equipment 

DIT<ECTORY SECTION 

* to triple production 
* to speed deliveries 
* and to allow for increased 

research and development of 
hydraulic actuating equipment 

•. . our n ew plant has been d esig n ed, built , C<JnipJlCd a nd s taffed to r e nder 

greater •ervice to the a irc r a ft ind ustry. Th is greater service will no t o nly e n · 

compass a ll phases o f produc tio n a nd testing, but a lso atlvnnccd r esear ch 

facilities for the dcvclo 1nnent o f m o r e e ffi cient h y<lra ulic actua ting syste rns 

for the present a nd future n cc,Is o f the industry . 

• • . you a r c invi ted to inspect o ur n ew pla n t a t you r earliest conven i· 

c ncc, a nd to call o n our eng ineerin g s ta ff fo r assis tance o n any p r o b

lcrn associated wilh h ydra uli c syste rns. 

tfliib; . 
· !IJRrRRFT8rrEJ508/ES £DRPORR1/0H 

1 6 6 W. 0 LIVE AVENUE BURBANK, CAL IF 0 R N I A 
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... And In Kansas City 
Another ... 

To Meet the Demands ol Our Share In the ~ 
NATIONAL DEFENSE PROGRAM J 

~ While Continuing to Serve the :TRY l} 
d~~u~J 
••• a New Plant with a New Engineering Laboratory, air 

conditioned to assure the constant temperature 

essential to the production of precision instruments 

••• Staffed with a new and enlarged cmps of Engineers • •• 

Served by direct railway connections to speed deliveries. 

This Trade-Mark 
on 50 Products 
Used Wherever 
Precision and 
Reliability are 

Essential. 

This new plant will enable us to expand and perfect 

the design and production of Radio Transmining and 

Receiving Equipment, Antennae, Direction Finders, 

Measuring Instruments, Propeller Governor and other 

test units and Airfield Operations Equipment. 

SIEBENTH4LER DIIIISION 
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FAIRCHILD AIRCRAFT DIV. OF FAIR
CHILD ENGINE & AIRPLANE CORP., 
Hagerstown, Md. 

PERSO:<:<EL: J. Carlton \Vard, Jr., Pres.; F. A. 
Galligan, \'. Pres.; A. F. Flood, Asst. Seq·
Treas.; E. B. Ormond, Pur. Dir.; A. :0.1. Brown, 
Jr., Sales 1\lgr.; J. Earl Knott, Jr., Pers. Dir. 

FLEETWINGS, INC., Bristol, Pa. 
PERSO:<:<EL: Frank de Ganahl, Pres.; R. \V. 
Ayer, Asst. to Pres.; \Vilson L. Suttun, V. PfL·s.; 
A. R. Relinger, Pur. Dir. 

FLETCHER AVIATION CORP., 625 N. San 
Fernando Blvd., Burbank, Calif. 

PERSO:<:<EL: \Vendell S. Fletcher, Pres.; Frank 
P. Fletcher, V. Pres.; 1\!aurice C. Fletcher, 
Secy .-Treas. 

FRANKFORT SAILPLANE CO., 
Ill N. Joliet St., Joliet, Ill. 

PERSO:<:<EL: James J. Smiley, Jr., Pres.; Stan
ley R. Corcoran, V. Pres.; Bruce C. Hightower, 
Secy-Treas.; Elmer F. Mangold, Pur. Dir. 

GRUMMAN AIRCRAFT ENGINEERING 
CORP., Bethpage, N. Y. 

I'ERSON:<EL: L. R. Grumman Pres.; L. A. 
Swirbul, V. Pres.; J. A. Stami,.; Secy.; E. W. 
Poor, Treas. ' 

HARLOW AIRCRAFT CORP., 
Alhambra, Calif. 

PERSONNEL: E. M. Allison, Pres.; Frank Dcr 
Yuen, V. Pres.; J. Edwin Addicott, Jr., Secy.; 
J.P. !\·!organ, Jr., Treas.; John C. Hanks, Pur. 
Dir.; E. B. Varney, Pers. Dir. 

HAYES MANUFACTURING CORP., 
Grand Rapids, Mich. 

PERSO:<NEL: Enea Bossi, Gen. 1\lgr.; John H. 
Thompson, Sales 1\lgr.; McKee Robison, Secy.; 
J. H. Lee, Treas.; T. E. Dean, Pub. Dir.; R. C. 
Croly, Pur. Dir. 

HOWARD AIRCRAFT CORP., 
5301 W. 65th St., Chicago, Ill. 

PERSONNEL: B. D. De\Veese, Pres.; Gordon 
Israel, V. Pres.; C. \V. Freitag, Sales !\·Igr.; 
H. E. Greene, Secy-Treas. 

HUGHES AIRCRAFT CO., 
7000 Romaine St., Hollywood, Calif. 

PERSONNEL: Ho:vard R. Hughes, Pres.; Ead \V. 
D~ley, Pers. Dtr.; Norrnan Christopher, Pur. 
D1r. 

JOHANSEN AIRCRAFT CORP., 
4556 W. 16th Pl., Los Angeles, Calif. 

I~EI<SO:<NEL: \V. E. Johansen, Sr., Pres.; \Valter 
E. Johansen, V. Pres.; Edwin J. Miller, Secy.; 
Peter L. Stendrup, Trcas. 

KELLETT AUTOGIRO CORP., 58th St. & 
Grays Ave., Philadelphia, Pa. 

PERSONNEL: W. Wallace Kl"llett, Pres.; R. G. 
Kellett, Gen. Mgr. & Trcas.; Richard H. 
Trewitl, V. Pres.; William F. Palmer, Secy. 

E. M. LAIRD AIRPLANE CO., 
5917 S. Cicero Ave., Chicago, Ill. 

PE!<SONNEL: E. M. Laird, Pres. and Treas.; 
Chas. Arens, Secy. 

LOCKHEED AIRCRAFT CORP., 
1705 V1ctory Pl., Burbank, Calif. 

PERSONNEL: Robert E. Gross, Pres.; C. A. 
~arker, Jr., Trcas.; Carl B. Squier, Sales Mgr.; 
Cynl C happellet, Secy.; Leonard Schwartt:, 
Pub. Dir. 

LUSCOMBE AIRPLANE CORP., 
W. Trenton, N.J. 

i'ERSO:<:<EI.: J. H. TorrL"ns. PrL"s.; L. H. P. 
Klotz, V. Pres.; R. II. Johnson, Secy.-Tr~as. 

McDONNELL AIRCRAFT CORP., Lambert
St. Louis Municipal Airport, Robert
son, Mo. 

PERSO:<:<EI.: J. S. :O.!cllonnell, Pres.; L. A. 
Smith, Secy.; Wade T. Childress, Treas.; J. S. 
:--tcDonnell, Gen. 1\!~r. 

MANTA AIRCRAFT CORP., 
540 N. La Brea Ave., Los Angeles, Calif. 

PEusossEI.: jflhn P. Davies, Pres.; David R. 
Davis, V. Pres.; J. :\.Phillips, Secy-Treas. 

GLENN L. MARTIN CO., Baltimore, Md. 
PEI{SO:SXET.: Glenn L. 1\.lartin, Pres.; joseph T. 
Hartson, V. Pres.; Thornas H. Jones, Secy.; 
:O.Iyron (;. Shuuk. Trcas.; Harry T. Rowland, 
SalL-s ).lgr.; D. \V. SiL'tnon, Pcrs. Dir.; C. \V. 
Chidester. Pur. Dir.; Aver)" McBee, Pub. Dir. 

MERCURY AIRCRAFT CO., INC., 
Menominee, Mich. 

PERSO:<:<EL: F. L. Betts, Pres.; R. D. Smith, 
V. Pres.; W. W. Rittamel, Secy. & Treas.; R. G. 
l\1 urphy, Pub. Dir. 

MEYERS AIRCRAFT CO., 
Box 721, Tecumseh, Mich. 

PERSO:<:<EI.: A. H. Meyers, Pres.; Otto Meyers 
V. Pres.; B. \V. HotTman, Pur. Dir. ' 

MONOCOUPE AEROPLANE & ENGINE 
CORP., Orlando, Fla. 

PERSO:<:<EL: Thomas H. 1\lcKoy, Jr., Pres.; 
Clare \V. Bunch, V. Pres.; Robert L. Reed, 
Secy.; Robert T. Crane, Jr., Treas.; George L. 
1\1 iller, Pur. Dir. 

NASHVILLE DIV. OF VULTEE AIRCRAFT, 
INC., Nashville, Tenn. 

PERSO:<:<EI.: 1-l. C. Tafe, Gen. :O.Igr.; 1\[. F. 
Breen, Pur. Dir.; G. H. Hastings, 1\lgr. Ind. 
Rei.; Jack Bailhe, Pub. Dir. 

NATIONAL AIRPLANE & MOTOR CO., 
2810 E. 11th St., Los Angeles, Calif. 

PERSONNEL: C. \V. Glanz, Pres.; A. B. Green, 
V. Pres.; M.G. Phillips, Secy.; Harry Groman, 
Treas. 

NORTH AMERICAN AVIATION, INC., 
Inglewood, Calif. 

PERSO:<NEL: J. I-I. Kindel berger, Pres.; J. L. 
Atwood, V. Pres. & Asst. Gen. 1\lgr.; Henry :0.1. 
Hogan, V. Pres.; R. A. Lambeth, Treas.; L. R. 
Taylor, Dir. Ind. Rei.; R. L. Burla, Pub. Dir.; 
Howe Trayer, Pcrs. Dir.; RoLert !vionroe, Pur. 
Dir. 

NORTHROP AIRCRAFT, INC., 
Northrop Field, Hawthorne, Calif. 

PERSO:<:<EL; John K. 1\orthrop, Pres.; Gage H. 
Irving, V. Pres.; T. C. Coleman, Sales l\lgr.; 
LaMotte T. Cohu, Gen. Mgr.; 1\loye W. 
Stephens, Secy.; Claude N. Monson, Treas.; 
Walter T. Gage, Pers. Dir.; Philip I. Chase, 
Pur. Dir.; J. Lyle Manion, Pub. Dir. 

PHILLIPS AVIATION CO., 
412 W. 6th St., Los Angeles, Calif. 

PERSONNEL: James A. Phillips, Jr., Pres.; S. A. 
Dun say, Sales Mgr. 

PIPER AIRCRAFT CORP., Lock Haven, Pa. 
PERSONNEL: W. T. Piper, Pres. & Treas.; T.V. 
Weld, V. Pres.; W. T. Piper, Jr., Secy.; W. B. 
St. John, Sales Mgr. 
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Allison Engines 
Liquid Cooled Aircraft Engines for 

High Speed Military Usage 

____ * ___ _ 

Allison Bearings 
Steel Backed Bearings with 

Metallurgy 
Designed for Particular Services 

Essential for Aircraft Engines, 
Diesel Engines and Machine Tools 

----*----

ALLISON DIVISION 
GENERAL MOTORS CORPORATION 

INDIANAPOLIS INDIANA 
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PITCAIRN-LARSEN AUTOGIRO CO., INC., 
Pitcairn Field, Willow Grove, Pa. 

PERSONKEL: Virgil H. Frazier, Pres.; Paul 
Thomas. V. Pres.; Robert R. Bachman, Secy
Treas.; Agnew E. Larsen, Gen. l'vfgr. 

PLATT-LEPAGE AIRCRAFT CO., 
Eddystone, Pa. 

PERSONKEL: W. Laurence LePage. Pres.; 
Haviland H. Platt, V. Pres. & Treas.; E. Cal
vert Cheston, Secy.; Edward E. Denniston, 
Pur. Dir. 

PORTERFIELD AIRCRAFT CORP., 
2809 E. 14th St., Kansas City, Mo. 

PERSOKNEL: E. E. Porterfield, Jr., Pres.; l\!. S. 
Porterfield, V. Pres., Secy-Treas.; H. A. Hersh
field, Jr., Sales Mgr.; R. Willoughby, Pur. Dir. 

REARWIN AIRCRAFT & ENGINES, INC., 
Fairfax Airport, Kansas City, Kans. 

PERSONNEL: R. A. Rearwin. Pres.; R. S. Rear
win, V. Pres.; K. R. Rcarwin, Sccy.-Trcas. 

REPUBLIC AVIATION CORP., 
Farmingdale, N. Y. 

PERSONNEL: Ralph S. Damon, Pres.; J. L. 
McClane, V. Pres.; Thomas Davis, Seer-Treas.; 
D. A. Young, Pur. Dir.; P. R. Shays, Pers. 
Dir.; Wm. L. Wilson, Pub. Dir. 

ROBERTSON AIRCRAFT CORP., 
Robertson, Mo. 

PERSONNEL: "\Vm. B. Robertson, Pres. 

RYAN AERONAUTICAL CO., 
Lindbergh Field, San Diego, Calif. 

PERSONNEL: T. Claude Ryan, Pres. & Trcas.; 
Earl D. Prudden, V. Pres.; Sam C. Breder, 
Sales Mgr.; A. J. Leonard, Pur. Dir.; Mervin 
Marco, Pers. Dtr.; William Wagner, Pub. Dir. 

ST. LOUIS AIRCRAFT CORP., 
8000 N. Broadway, St. Louis, Mo. 

PERSONNEL: Edwin B. Meissner, Pres.; Nelson 
Rehnquist, V. Pres.; E. Augustine, Treas.; 
John Tringl, Secy. 

SOUTHERN AIRCRAFT CORP., 
Garland, Tex. 

PERSONNEL: Willis C. Brown, Pres.; Orin Moe, 
V. Pres.; J. R. McLean, Treas.; Frances H. 
Brown, Secy. 

SPARTAN AIRCRAFT CO., Tulsa, Okla. 
PERSONNEL: W. G. Skelly, Pres.; A. F. Winn, 
V. Pres. 

SPIER AIRCRAFT CORP., 
200 Central Ave., Jersey City, N.J. 

PERSONNEL: Siegmund Spier, Pres.; I. Martin 
Spier, V. Pres.; Bernard B. Spter, Secy.; Nathan 
T. Spier, Treas. 

STEARMAN AIRCRAFT, DIY. OF BOEING 
AIRPLANE CO., Wichita, Kans. 

PERSONNEL: J. E. Schaefer, V. Pres.; Clif Bar
ron, Asst. Secy-Treas.; L. G. Sinning, Pur. Dir. 

STINSON AIRCRAFT DIY., VULTEE AIR-
CRAFT, INC., Wayne, Mich. 

PERSONNEL: C. M. Kaltwasser, Gen. Mgr.; 
W. A. Mara, Sales Mgr. 

STOUT SKYCRAFT CORP., 
2124 S. Telegraph Rd., Dearborn, Mich. 

PERSONNEL: Wm. B. Stout, Pres. 

SWALLOW AIRPLANE CO., INC., 
Wichita, Kans. 

PERSONNEL: Sam Bloomfiel~J Pres.; Solon E. 
Burgess, V. Pres.; Morris tl. Cundiff, Secy
Treas.; L. R. Wilson, Sales.Mgr. 

TAYLORCRAFT AVIATION CORP., 
Alliance, 0. 

PERSONNEl.: C. G. Taylor, Pres.; Richard H. 
Depew, V. Pres. & Treas.; D. L. Zacharias 
Secy.; Carl W. Elkins, Sales ~!gr. 

TIMM AIRCRAFT CORP., 
8055 Woodley Ave., Van Nuys, Calif. 

PE .. H>'O'-EL: 0. \V. Timm, Pres.; R. W. Moore, 
Sccy-Trcas. 

WALLY TIMM, INC., 
1020 Airway, Glendale, Calif. 

PERSONNEL: W. D. Timm, Pres.; Robert 
Ranslem. V. Pres.; A. l\!. ~lcDanicl, Secy
Treas.; R. Ross, Pur. Dir.; R. White, Pers. Dir. 

UNITED AIRCRAFT CORP., 
East Hartford, Conn. 

PERSON:<EL: Eugene E. Wilson.._ Pres.; Ray
croft Walsh, V. Pres.; Joseph t··. l\!eCarthy, 
Secy.; Carroll L. Gault, Treas. 

UNIVERSAL AIRCRAFT CO., 
328.Y:; S. Jennings, Ft. Worth, Tex. 

PERSONNEL: V. A. Robinson, Pres.; 1\I. G. 
Davis, V. Pres.; E. D. Robinson, Secy-Trcas. 

VEGA AIRPLANE CO., Burbank, Calif. 
Pr;RsoNKEL: C. S. Gross, Pres.; Robt. E. Gross, 
Treas.; Cyril Chappcllet, Secy.; K. E. French, 
Pur. Dir.; Carl Il. Squier. Sales Mgr.; L. 0. 
Holter, Pcrs. Dir.; Leonard Schwartz, Pub. Dir. 

VOUGHT-SIKORSKY AIRCRAFT, DIY. 
UNITED AIRCRAFT CORP. 

PERSO:<NEL: C.]. McCarthy, Gen. Mgr.; E. W. 
Dichman, Sales Mgr.; J.]. Gaffney, Asst. Secy
Treas. 

VULTEE AIRCRAFT, INC., Vultee Field, Calif. 
PERSONNEL: Richard W. Millar, Pres.; V. C. 
Schorlemmer, V. Pres.; T. C. Sullivan, Asst. to 
Pres.; L. K. Grant, Trcas.; Frank J. Walsh, 
Asst. Secy. 

WACO AIRCRAFT CO., Troy, 0. 
PERSONNEL: C. J. Brukner, Pres.; Lee N. 
Brutus, V. Pres. & Treas.; W. D. Wigmore, 
Pur. Dir.; H. R. Perry, Sales Mgr. 

WALLACE-MARTIN AIRCRAFT CORP., 
47-01 35th St., Long Island City, N. Y. 

PERSONNEL: A. B. Martin, Pres.; E. B. Martin, 
V. Pres.; Sidney Maranov, Secy.; Henry W. 
Hatch, Treas.; Richard R. Vineyard, Gen. Mgr. 

ZEPHYR AIRCRAFT CORP., Pontiac, Mich. 
PERSONNEL: V\:'. Len crt, Pres.; Duncan Moore, 
V. Pres.; Ross Perry, Sccy-Treas. 

MANUFACTURERS OF 
AIRCRAFT ENGINES 

AIRCOOLED MOTORS CORP., 
Old Liverpool Rd., Syracuse, N. Y. 

PERSONNEL: Lewis E. Pierson, Jr., Pres.; Carl 
T. Doman, V. Pres.; C. R. Tuckerman, Secy. 
Treas.; C. F. B. Roth, Sales Mgr. 

ALLISON DIY., GENERAL MOTORS CORP., 
Indianapolis, Ind. 

PERSONNEL: F. C. Kroeger, Gen. Mgr.; 0. T. 
Kreusser, Dir. Serv. & Train.; H. F. Wilson, 
Secy-Treas.; B. L. Cruzan, Pur. Dir. 
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BUICK MOTOR DIV., AVIATION ENGINE 
PLANT, GENERAL MOTORS CORP., 
Flint, Mich. 

PERSO:<:•mL: D. E. Williams, Gen. 1\Igr.; Wil
liam Stickcny, Pur. Agent; Harry Golden, Chief 
Eng. 

CONTINENTAL MOTORS CORP., 
12801 E. Jefferson Ave., Detroit, Mich. 

Pimso:-;:<£1.: Clarence Reese, Pres.; L. P. Kolb, 
V. Pres.; H. \V. Vandeven, Treas.; B. F. Tobin, 
Jr., Secy.; J. J. Baker, Pcrs. Dir. 

GUmERSON DIESEL ENGINE CO., 
Dallas, Tex., & Chicago,lll. 

P~:Rso:<:<EL: S. A. Guiberson, Jr., Pres.; Harry 
S. Zane, Jr., V. Pres.; 1\1. \V. Mattison, Treas.; 
R. D. Wallis, Secy. 

JACOBS AIRCRAFT ENGINE CO., 
Pottstown, Pa. 

P~:Rso:-;s~:L: J. Story Smith, Pres.; C. J. 
Abbott, Gen. Mgr.; H. Alvin Cressman, Sccy
Treas.; C. E. Callander, Pur. Agt.; C. E. Heit
man, Pcrs. Dir. 

KINNER MOTORS, INC., 
635 W. Colo. Blvd., Glendale, Calif. 

PERSONNEL: Earl 1-Icrring, Gen. rvlgr.; Gunnar 
Edenquist, Sales Mgr.; B. F. Edge, Pur. Dir. 

LYCOMING DIV., AVIATION MANUFAC~ 
TURING CORP., Williamsport, Pa. 

PERSONNEL: Harry \Voodhcad, Pres.; William 
F. Wise, Exec. V. Pres.; R. S. Pruitt, Secy.; H. 
V. Beach, Treas. 

MENASCO MANUFACTURING CO., 805 S. 
San Fernando Blvd., Burbank, Calif. 

PERSONNEl.: A. E. Shelton, Pres.; Robert 
Insley, Gen. Mgr.; Orville E. Mohler, Sales 
Mgr. 

PACKARD AIRCRAFT ENGINE DIV., 
Detroit, Mich. 

PERSONNEL: M. M. Gilman, Pres.; J. G. Vin
cent, V. Pres.; G. T. Christopher, Dir. Mfg.; 
J. H. Marks, Pur. Dir. 

PRATT & WHITNEY AIRCRAFT DIV. OF 
UNITED AIRCRAFT CORP., East 
Hartford, Conn. 

PERSONNEL: H. M. Horner, Gen. Mgr.; T. E. 
Tillinghast, Sales Mgr. 

RANGER AIRCRAFT ENGINES, DIV. OF 
FAIRCHILD ENGINE & AIRPLANE 
CORP., Farmingdale, N. Y. 

PERSONNEL: J. Carlton Ward, Jr., Pres.; Dun
can B. Cox, V. Pres.; W. H. Schwebel, Secy
Treas. 

SKY MOTORS, INC., 
717 S. 6th St., Milwaukee, Wise. 

PERSONNEL: H. J. Zieman, Pres.; W. H. Egge
brecht, V. Pres.; A. C. Jaros, Secy-Treas. 

WARNER AIRCRAFT CORP., 
20263 Hoover Ave., Detroit, Mich. 

PERSONNEL: W. 0. Warner, Pres.; L.A. Maj
neri, V. Pres.; L.A. Faunce, Sales Mgr. 

WRIGHT AERONAUTICAL CORP., DIV. 
CURTISS~WRIGHT CORP., Paterson, 
N.J. 

PERSONNEL: Guy W. Vaughn, Pres.; M. B. 
Gordon, V. Pres.; P. B. Taylor, Asst. Gen. 
Mgr.; C. C. King, Treas. 

MANUFACTURERS OF 
ACCESSORIES, PARTS 

AND SUPPLIES 

A 

AC SPARK PLUG DIV., GENERAL MOTORS 
CORP., Flint, Mich. 

PERso:<:<I;L: Gcon(c 1\Iann, Jr., Pres. 
PRoDUCTS: Spark Plugs; Tachometers; Oil and 
g·asolinc uaugcs. 

ACCURATE INSULATED WIRE CORP., 
85 Willow St. New Haven, Conn. 

PERSO:<:<EL: J, T. \Vhalcn, Pres. 
PRoDt.:CTS: Rubber insulated wires and cables. 

ACE HARDWARE MANUFACTURING CO., 
2020 E. Orleans St., Philadelphia, Pa. 

PERSOSSEL: Geo. M. Jones, Gen. Mgr. 
PRoDUCTS: Precision tool and die work. 

ACME WHITE LEAD & COLOR WORKS, 
8250 St. Aubin Ave., Detroit, Mich. 

PERSOSS£1.: C. A. Campbell, Gen. 1\lgr.; A.]. 
Reiss, Sales 1\1gr. 
PRODUCTS: Finishes. 

ACORN BEARING CO., New Britain, Conn. 
PERsONNEL: jacob Neubauer, Pres.; Michael 
Neubauer, V. Pres. 
PRODUCTS: Ball thrust bearings. 

ACROTORQUE CO., 
4815 Lexington Ave., Cleveland, 0. 

Pl>RSO:<NEL: Geo. Parmly Day, Pres.; Edward 
D. Jackson, Gen. Mgr.; Carl R. Carlson, Pur. 
Dir. 
PRODUCTs: Windshield wiper; Control valve. 

ADEL PRECISION PRODUCTS CORP., 
10777 Van Owen St., Burbank, Calif. 

PERSONNEL: H. Ray Ellinwood, Pres. 
PRODUCTS: Anti-icing and de-icing equipment; 
Filters; Pumps; Motors; Valves. 

ADVANCE SPRING CORP., 
1749 Carroll Ave., Chicago, Ill. 

PERSONNEL: D. E. Mielke, V. Pres. 
PRODUCTS: Coil and flat springs; Wire forms; 
Small stampings. 

AERO INSTRUMENT CO., 
3401 Vega Ave., Cleveland, 0. 

PERSONNEL: Emil Daiber, Pres. 
PRODUCTs: Pitot-Static tubes; Bank indicators; 
Pelorus drift sights. 

AERO LEATHER CLOTHING CO., INC., 
79 Ferry St., Beacon, N.Y. 

PERSONNEL: Louis Kramer, Pres.; john E. 
Liebmann, V. Pres. 
PRODUCTS: Flying suits and helmets. 

AERO RESEARCH WIND TUNNEL CO., 
126 Williams St., Farmingdale, N.Y. 

PERSONNI£1.: D. E. Olshevsky, Gen. Mgr. 
PRODUCTs: Wind tunnels and airstream instru
ments. 
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A p A 8 I L I T 
Combining cruising speeds of 175 to 220 miles per hour, landing 
speeds of 45 to 61 miles per hour, and high payload, the single
engine biplane and twin-engine monoplane BEECHCRAFTS have 
fully proven their usefulness for every purpose requiring superla
tive performance . Commercial models are giving faithful service to 
airlines, photogrammetric organizations, and private and commercial 
fliers in 23 countries all over the world . Military versions adapted 
for advanced training, high-altitude photography, special observa
tion, personnel transport, and tactical use, have been ordered by 
the U. S. Army Air Corps, the Navy Bureau of Aeronautics, and 
export buyers, to the value of more than $25,000,000. Inquiries 
are invited for deliveries subject to U. S. Government priorities . 
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AERO SPARK PLUG CO., INC., 
635 Greenwich St., New York, N . Y. 

PERSONNEL: W . E. Blood, Pres .; A . A. Kasar
jian, V . Pres . 
PRODUCTS: Spark plugs. 

AERO SUPPLY MFG. CO., INC ., Corry, Pa. 
PERSONNEL: Frank N. Ames, P res . ; S. J. 
Irv ine, V . Pres.; L . E . G ra ham, Sccy-Treas .; 
H. W . J ewell, P ur . Dir. 
PRODUCTS : Turnbuckl es ; Thimbles; Tube 
clamp s; Bolts; Shackles. 

AERO TOOL CO., 
231 Olive St., Burbank, Calif. 

P ERSONNEL : Lester Deutsch, P res. 
P RODUCTS: T ools. 

AERO TRADES CO., 
Roosevelt Field, Mineola , N . Y. 

PERSONNEL: J a m es G. Mcintosh and Ernst 
Sch eifele, partners. 
PRODUCTS: Aircraft parts. 

AERO MARINE INSTRUMENT CO., 
385 Gerard Ave. , Bronx, N . Y . 

PERSONNEL: Adolf U rfe r , P res. 
P RODUCTS: Altimeters ; Air speed indicators; 
Compasses; T acho me ters ; Gauges. 

AERONAUTICAL MFG. CORP., 
377 Fourth St., Niagara Falls , N. Y. 

PERSONNEL : Albert M. Patterson , Pres .; C li f
ford J . Lane, V. P res . 
P RODUCTS: Valves; Hydraulic and t h ermost a t ic 
controls. 

AEROPRODUCTS DIV., GENERAL MO-
TORS CORP., Dayton, 0 . 

PERSONNEL: W. J. Blanch ard, Gen. Mgr . ; 
Herbert Layport, Pur. Dir . 
PRODUCTS : P ropeller assemblies . 

AEROQUIP CORP. , 
300 S. Eas t Ave . , J a ckson, Mich. 

PERSONNEL: D on T . McKone, Pres. ; C h as. 
H oll er ith, V. Pres. 
P RODUCTS: Self-sealing coupli ngs. 

AGAWAM AIRCRAFT PRODUCTS, INC. , 
S ag Harbor, N.Y. 

PERSONNEL: Alber t P . Loening. 
PRODUCTS: Mach ined part s. 

AHLBERG BEARING CO., 
3025 W. 47th St. , Chica go, Ul. 

PERSONNEL: F . 0 . B urkholder , V . P res. ; 
PRODUCTS: Ball and rolle r bearings. 

AIR ASSOCIATES, INC., 
Bendix Airport, Bendix, N.J. 

P ERSONNEL: F . L ero y Hill , Pres.; H arold I. 
C row, V. P res .; Geo . Kleverstrom , Secy-T reas. ; 
R obt. E. Fowler, Pub. Dir . ; J oh n W . Andrews, 
Pers. Dir . ; P eter Smith , Pur. Dir . 
PRODUCTS : Anti-icer equipment; I nstruments ; 
Engine materials . 

AIR RADIO & INS TRUME NT CO . , 
Munic ipal Air port , C hicago , I ll . 

PERSONNEL: H. T. Sagerf, G en . Mgr . 
PRODUCTs: I nstruments . 

AIR REDUCT I ON SALES CO., 
60 E. 42nd St., New York , N.Y. 

P ERSONNEL: C. S. Munson , Pres. 
PRODUCTs: Airco o x ygeu, acety le n e , oxyn c ty 
len e welding and cutting apparatus ; Arc weld
ing elect rodes a nd m achines ; L ights . 

AIR-SAFE AIRCRAFT I NSTRUMENTS, 1030 
N. W es tern Ave. , Los Angeles, Ca lif. 

PERSONNEL: J ohn F . Ca rssow , Pres. 
P RODUCTS: I nst ruments. . 

AIR-SHIELDS , INC . , H a tboro, Pa. 
P ERSONNEL: S. Y. G ibbon, Pres. 
PRODUCTS: Spark plugs . 

AIRADIO , IN C., 
2 S ell eck St. , Sta mford , Conn. 

P ERSONNEL: M. 13. Andrews, Pres .; J . 13 . 
Cobrain, Secy-Treas. 
PRODUCTS: Radio con trol boxes and parts. 

AIRCRAFT ACCESSORIES CORP. , 
166 W . Oli ve Ave. , Burbank, Calif . 

PERSONNEL: R andolph C. Walker , Pres. ; Geo. 
£1.· T h eobald, V . Pres . ; J a mes A. H abegger, 
freas.; \Vm. J . Hosmer , Secy . 
PRODUCTS : Hydrau lic actuating equ ipment. 

AIRCRAFT ASSOCIATES , INC. , 
Municipa l Airport , Long Beach, Ca lif. 

PERSON NEL: H arvey N. rvtnrtin, Pres . 
Pu.oouc rs : T n il w h eels. 

AIRCRAFT ENGINEERING PRODUCTS , 
INC., 2 Ackerman Ave., Clifton, N . J. 

PEI<SONNEL: Adam G. Roth , Pres. 
PRODUCTS: Parts. 

A R CRAFT HARDWARE MFG . CO., INC., 
1381-91 La fayette Ave . , New York, N . Y. 

PERSONNEL: 0. Mazzei, Pres. ; E. Mazzei. V. 
P res .; A. j . 13abboni, Secy. ; S . Mazzei, Treas . 
PnoDUCTS: Aircraft screw m achi ne work. 

AIRCRAFT MACIDNERY CORP., 
332 N . 1s t St., Burbank , Calif. 

PERSON NEL: J e rom e R obins , Pres. 
PROD UCTS: Mill ing machines; Divid ing h eads 
and vises. 

AIRCRAFT PRODUCTS & EQUIPMENT 
CORP., Franklin & Lacy Sts. , W es t 
Chest er, P a . 

PERSONNEL: Eugene K. G ray, V . Pres . 
P RODUCTS: Sub-assemblies. 

AIRCRAFT RADIO CORP., Boonton, N . J. 
PERSONNEL: L . M. Hull , Pres. 
PRODUCTS: Radio equipment. 

AIRCRAFT SCREW PRODUCTS CO ., INC., 
47-23 35th St., Long I sland City , N. Y. 

PERSONNEL: H erbert Pain, Pres. 
PRODUCTS : Sc rew thread system . 

AIRCRAFT TOOLS, INC., 
750 E . Gage Ave. , Los Angeles, Calif. 

P ERSONNEL: W . E . M iller, Pres . 
PRODUCTS: Tools. 

AIRESEARCH MANUFACTURING CO ., 
Sepulveda Blvd. at Century, Los An
geles , Calif. 

PERSONNEL: J. C. Garrett, P res. 
PRODUCTs: Coolers ; Control valves ; Ai rcrn[t 
an c hors ; P o w e r s h ears . 

AIRPLANE & MARINE DIRECTION 
FINDER CORP. , Clearfield 1 P n. 

PERSONNEL : '"r . W. S tcnun lc r, C h a i r m an . 
PRODUCTS: Precision radio instruments. 

ALADDIN RADIO INDUSTRIES , INC ., 
501 W. 35th S t ., Chicago, 111. 

P RODUCTS: Rad io ap~aratus ind,uGtanGe&. 
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IN THE FOREFRONT OF AVIATION 

The Airacobra 
* Advanced in every way is the Airacobra Inte rceptor Ptnsnit Airplane. 

Through its many basic innovations in design, thi s streamlined weapon of 

defense possesses a combination of exceptional speed and fire power. The 

Airacobra demonstrates the successful purpose of the B ell Aircraft Corpora

tion in se t ting the pace o f advancement in airplane design and production. 

BELL 
AIRCRAFT CORPORATION 

BuJralo; N ew York 
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ALL AMERICAN AIRCRAFT PRODUCTS, 
INC., 2837 Long Beach Blvd., Long 
Beach, Calif. 

PERSO:-<:<EI.: Gerald R. Adler, Pres. 
PRODUCTS: Aircraft component parts. 

ALLEGHENY FORGING CO., 
507 Liberty Ave., Pittsburgh, Pa. 

PRODt!CTS: Forgings; Steel bars. 

ALLEGHENY LUDLUM STEEL CORP., 
Pittsburgh, Pa. 

PERSO:<:-<EL: H. G. Batcheller, Pres. 
PRODUCTS: Bars, castings and forgings. 

ALLEN ELECTRIC & EQUIPMENT CO., 
2101 N. Pitcher St., Kalamazoo, Mich. 

PERSO:<:-<Er.: G. H. Allen, Pres. 
PR.ODUCTS: Generator and electric service 
laboratories; Testing equipment. 

ALLITH-PROUTY, INC., 
819 N. Bowman Ave., Danville, Ill. 

PERSO!<NEL: Donald E. Willard, Pres. 
PRODUCTS: Hardware. 

ALOFS MANUFACTURING CO., 1615 Madi
son Ave. S. E., Grand Rapids, Mich. 

PERSON:<Er.: H. G. Alofs, Gen. Mgr. 
PRODUCTS: Dies and stampings. 

ALPHA METAL & ROLLING MILLS, INC. 
363 Hudson Ave. Brooklyn, N.Y. 

PERSvNNEL: I. I. Shonberg, Pres. 
PRODUCTS: Sheeting. 

ALUMINUM COMPANY OF AMERICA, 
Pittsburgh, Pa. 

PERSON:<EL: Roy A. Hunt, Pres.; George R. 
Gibbons, V. Pres. (Sales); George J. Stanley, V. 
Pres. & Gen. Mgr. 
PRODUCTS: Structural metals. 

ALUMINUM GOODS MANUFACTURING 
CO., Manitowoc, Wise. 

PERSONNEL: R. X. Stiefvater, Sales Mgr. 
PRODUCTS: Aluminum stamping. 

ALUMINUM INDUSTRIES, INC., 
2416-38 Beekman St., Cincinnati, 0. 

PERSONNEL: John Eckerle, Pres. 
PRODUCTS: Aluminum and Magnesium Alloy 
Castings, Aluminum alloy pistons; Valves; Pis
ton pins. 

AMERICAN AIRCRAFT RADIO, 226 No 
Hawthorne Blvd., Hawthorne, Calif. 

PERSONNEL: Marshall 0. Searle, Pres. 
PRODUCTS: Transmitters and receivers. 

AMERICAN AIRPORT EQUIPMENT CO., 
5958-60 Washington Blvd., Chicago, Dl. 

PERSONNEL: Geo. F. Kelly, Pres. 
PRODUCTs: Wind direction indicators; Bound
ary marker cones; Electric signs. 

AMERICAN BLOWER CORP., 
6000 Russell St., Detroit, Mich. 

PERSONNEL: R. Vaile, Gen. Mgr. 
PRODUCTS: Fans and blowers. 

AMERICAN BOSCH CORP., 
3664 Main St., Springfield, Mass. 

PERSONNEL: D. P. Hess, Pres.; F. N. Perry, 
V. Pres.; C. C. Francis, Secy-Treas.; E. C. 
Peck, Sales Mgr.; Wm. T. Barton, Pur. Dir. 
PRODUCTS: Magnetos; Fuel injection equip
IDI'nt, 

AMERICAN CHAIN & CABLE CO., INC., 
230 Park Ave., New York, N.Y. 

PERSO:-<:-<EI.: Geo. C. Moon, Gen. :'I! gr. 
PRODL'CTS: Tinned aircraft cable; Cable 
assemblies. 

AMERICAN FELT CO., Glenville, Conn. 
PERSO!<:<EL: J. F. Marshall, V. Pres. 
PRODUCTS: Acoustical felt; l\lechanical parts 
Parachute seat pads. 

AMERICAN FOUNDRY & FURNACE CO., 
Bloomington, Ill. 

PERSO:-<:<Er.: LeRoy G. Whitmer, Pres. 
PRODUCTS: Blower units; Ventilating specialties. 

AMERICAN INSTRUMENT CO., 
Silver Spring, Md. 

PERSO:<:<EL: L. Freeman, Gen. 1\!gr. 
PRODt.:CTS: Testing equipment. 

AMERICAN-LAFRANCE-FOAMITE CORP., 
Elmira, N.Y. 

PERSON:<EL: Edward E. O'Neill, Pres.; Wm. 
M. Cooper, V. Pres.; Clarence A. Pettyjohn, 
Secy-Treas. 
PRODUCTS: Fire extinguishing equipment. 

AMERICAN NICKELOID CO., Peru, Ill. 
PER.SONNEL: Carl C. Struever, V. Pres. 
PRODUCTS: Metal sheets and coils. 

AMERICAN NON-GRAN BRONZE CORP., 
Berwyn, Pa. 

PERSONNEL: P. Exton Guckes, Pres. 
PRODUCTS: Bronze parts. 

AMERICAN OPTICAL CO., 
Southbridge, Mass. 

PERSO:<NEI.: Geo. B. Wells, Pres. 
PRODUCTS: Goggles. 

AMERICAN PAULIN SYSTEM, 
1847 S. Flower St., Los Angeles, Calif. 

PRODUCTS: Airport barometers; Altimeters. 

AMERICAN ROLLING MILL CO., 
Middletown, 0. 

PERSONNEL: Charles R. Hook, Pres. 
PRODUCTS: Stainless steel sheets; Elect rica 
sheet steel. 

AMERICAN ROOF TRUSS CO., 
6851 Paxton Ave., Chicago, Ill. 

PERSONNEL: Wm. H. Waddington, Pres. 
PRODUCTS: Wood roof trusses. 

AMERICAN SCREW CO., 
21 Stevens St., Providence, R.I. 

PERSONNEL: Paul C. Nicholson, Pres. 
PRODUCTS: Wood machine and sheet metal 
screws. 

AMERICAN SCREW PRODUCTS, 
7000 Avalon, Los Angeles, Calif. 

PERSONNEL: Alex Deutsch, owner. 
PRODUcTs: Screw machine products. 

AMERICAN STEEL & WIRE CO. 
Rockefeller Bldg., Cleveland, 0. 

PERSONNEL: C. F. Hood, Pres. 
PRODUCTS: Stainless steel strip; Aircraft con
trol cords. 

AMERICAN TUBE BENDING CO., INC., 
5 Lawrence St., New Haven, Conn. 

PERSONNEL: Henry W. Jones, Jr., Pres. 
PRODUCTs: Intake pipes; Small exhaust col
lectors and manifolds; Oil lines; Landing gear 
~truts; En1:1ine mount rin~s; Control sti~k~, 
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BOEING 307 STRATOLINER 

STEARMAN PRIMARY TRAINER 

BOEING AIRCRAI'T 
COMPANY 

5 (ATTL £.WASHINGTON 

7'/unH- dv BOEING 
PRODUCTION LINE 

e The development by BoEING of 4-engine com
mercial and military aircraft is one of the outstand
ing landmarks of progress in American aviaton. 

The mighty 4-engine Flying Fortresses, pride of 
the U. S. Army Air Corps, are now produced by 
BoEING on a quantity production-line basis. The 
33-passenger 307 Stratoliners- the first 4-engine 
altitude-conditioned transports- are now in serv
ice on the routes of TWA, The Transcontinental 
Airline, and Pan American Airways. The 41-ton, 
74-passenger BoEING 314 Clippers, largest active 
commercial aircraft in the world, are operating reg
ularly on Pan American's transatlantic and trans
pacific routes. 

The Stearman Aircraft Division maintains i• s 
enviable record in the field of primary and ad
vanced training planes, with contracts for the 
largest number of primary trainers ever ordered by 
the United States government in peace-time from 
one manufacturer. 
Boeing has always built tomorrow's airplanes tnday! 

STEARMAN 
AIRCRAFT OIVISI ON 

WICHITA. I(AN5A5 
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AMERICAN WINDOW GLASS CO., 1600 
Farmers Bank Bldg., Pittsburgh, Pa. 

PERSONNEL: Chas. H. Pascoe, Sales Mgr. 
PRODI:CTS: \Vindow glass. 

AMPCO METAL, INC., 
1745 S. 38th St., Milwaukee, Wise. 

PERSO:>:NEL: C. j. Zaiser, Pres. 
PRODt:CTS: Aircraft parts; Retractable landing 
gear. 

ANCHOR POST FENCE CO., Eastern Ave., & 
Kane St., Baltimore, Md. 

PERSONl'mL: \V. F. Brannan, Pres. 

E. F. ANDREWS LABORATORIES, 
4367 Oakenwald Ave., Chicago, Ill. 

PERSONNEL: E. F. Andrews, Eng. 
PRODUCTS: Aircraft and accessories develop
ment. 

ANEMOSTAT CORP. of AMERICA, 
10 E. 39th St., New York, N.Y. 

PERSONNEL: A. Rust-Oppenheim, Pres. 
PRODUCTs: High velocity air diffuser and light. 

APEX MACHINE & TOOL CO., 
501 E. Third St., Dayton, 0. 

PRODUCTS: Miscellaneous hardware. 

APEX TOOL CO., INC., 
325 Cherry St., Bridgeport, Conn. 

PERSONNEL: S. B. Swanson, Pres. 
PRODUCTS: Machine work. 

APPLETON ELECTRIC CO., 
1701-29 Wellington Ave., Chicago, Dl. 

PERSONNEL: A. I. Appleton, Pres. 
PRODUCTS: Airport boundary and obstruction 
lights. 

AQUA SYSTEMS, INC., 
385 Gerard Ave., New York, N.Y. 

PERSONNEL: A. C. Kaestner, V. Pres. 
PRODUCTs: Hydraulic gasoline systems. 

ARCH ROOF CONSTRUCTION CO., INC., 
55 W. 42nd St., New York, N.Y. 

PERSONNEL: L. Davidson Pres. 
PRODUCTS: Hangars and lactories. 

ARCO COMPANY, 
7301 Bessemer Ave., Cleveland, 0. 

PERSONNEL: H. E. Wise, Pres. 
PRODUCTS: Paints and varnishes. 

ARENS CONTROLS, INC., 
2253 So. Halsted St., Chicago, Dl. 

PERSONNEL: Chas. A. Arens, Pres. 
PRODUCTS: Remote push-pull controls. 

ARO EQUIPMENT CORP., Bryan, 0. 
PERSONNEL:]. C. Markey, Pres.;J. P.Johnson, 
V. Pres.; L. L. Hawk, Secy-Treas.; G. Brew, 
Sales Mgr.; C. H. Rice, Pur. Dir. 
PRODUCTS: Valves; Pumps; Regulators. 

ARROW BRASS FOUNDRY, 
733 New High St., Los Angeles, Calif. 

PERSONNEL: D. E. Gilbert, Mgr. 
PRODUCTS: Manganese, aluminum, and gun
metal Bronze; Silicon aluminum. 

ARROW-HART & HEGEMAN ELECTRIC 
CO., 103 Hawthorn St., Hartford, Conn. 

PERSONNEL: R. Pierre, Asst. Mgr. 
PRODUCTS: Electric switches. 

ATLAS BRASS FOUNDRY, 
1901 Sante Fe Ave., Los Angeles, Calif. 

PERSO:>::>:EL: Frank Anderson, Pres. 
PRODt:CTS: Bronze castings. 

ATLAS CHROMIUM PLATING CO., 1206 E. 
Slauson Ave., Los Angeles, Calif. 

PERSO:>::>:EL: H. C. Puckett. 
PRODUCTS: Electro-plating and processing. 

ATLAS DROP FORGE CO., Lansing, Mich. 
PERso:>::>:EL: R. H. Scott, Pres. 
PRODUCTS: Drop hammer; Upsetter steel 
forgings. 

D. L. AULD CO., Columbus, 0. 
PERSONNEL: S. G. Brooks, V. Pres. 
PRODUCTS: Metal stampings. 

AULT & WIBORG CORP., 
1754 Dana Ave., Cincinnati, 0. 

PERSO:>::>:EL: J. R. Esposito, Pres. 
PRoDUCTS: Enamels; Varnishes; Lacquers. 

M. B. AUSTIN CO., 
10850 Desplaines St., Chicago, Ill. 

PERSO:>:NEL: M. B. Austin, Jr., Pres. 
PRODUCTS: Wires; Cables; Conduits. 

AUTO-SOLER CO., 
267 Marietta St., Atlanta, Ga. 

PERSONNEL: Wm. Wilkerson, Pres. 
PRODUCTS: Shoe machinery. 

B 

B G CORPORATION, 
136 W. 52nd St., New York, N.Y. 

PERSONNEL: Richard Goldsmith, Pres.; Ray
mond W. Leedom, Sales Mgr.; Melville Miller, 
Pur. Dir. 
PRODUCTS: Spark _Plugs; Elbows and sleeves for 
spark plugs; Serv1ce tools. 

B. H. AIRCRAFT CO., 27-01 Bridge Plaza 
North, Long Island City, N.Y. 

PERSONNEL: Seymour J. Baum. 
PRODUCTS: Fabricated sheet metal parts. 

BACKSTAY WELT CO., Union City, Ind. 
PERSONNEL: R. C. Schemmel, Pres. 
PRODUCTS: Genuine and artificial leather 
trimmings. 

BAILEY CO., Amesbury, Mass. 
PERSONNEL: S. R. Bailey, Pres. 
PRODUCTS: Trim mouldings; Light structural 
shapes. 

BAIRD MACHINE CO., Stratford, Conn. 
PRODUCTS: Automatic machinery. 

BAKER-RAULANG CO., 
2168 w. 25th St., Cleveland, 0. 

PERSONNEL: E. J. Bartlett, Pres. 
PRODUCTs: Tractors and cranes. 

BAKEWELL MANUFACTURING CO., 
2427 East 14 St., Los Angeles, Calif. 

PERSONNEL: H. F. Bakewell, Mgr. 
PRODUCTS: Machining and processing. 

BALTIMORE PAINT & COLOR WORKS, 
INC., 148-156 S. Calverton Rd., Balti
more, Md. 

PERSONNEL: A. A. Shuger, Gen. Sales Mgr. 
PRODUCTS: Paints. 
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BARDCO MANUFACTURING & SALES CO., 
4031 Goodwin Ave., Los Angeles, Calif. 

PERSON!'IEL: Fred Jervis, Pres. 
PRODUCTS: Electrical generating plants. 

BARDONS & OLIVER, INC., 
1133 W. 9th St., Cleveland, 0. 

PERSONNEL: Lockwood Oliver, Pres. 
PRODUCTs: Turret lathes; Turret lathe tools. 

BARNARD AVIATION EQUIPMENT CO., 
INC. 61-73 Mary Street, Ashley, Pa. 

PERSONNEL: Samuel K. 1\litchell, Pres. 
PRODUCTS: Control pulleys; Flexible shafts; 
Armament equipment. 

BARNES-GffiSON-RAYMOND DIV. of AS
SOCIATED SPRINGS CORP., 6400 
Miller Ave., Detroit, Mich. 

PERSONNEL: L. D. Adams, Gen. Mgr. 
PRODUCTS: Springs, 

A. P. BARTOSCH, 
775 Walnut St., Lockport, N.Y. 

PERSONNEL: A. P. Bartusch, Mgr. 
PRODUCTS: Beam compasses. 

JOHN BATH & CO., INC., 
18 Grafton St., Worcester, Mass. 

PERSONNEL: R. F. Bath, Pres. 
PRODUCTs: Ground thread taps and gages; 
Micrometers. 

BEMIS & CALL CO., Springfield, Mass. 
PERSONNEL: H. A. Lincoln, Pres. 
PRODUCTS: Sesamee locks. 

BENDIX AVIATION, LTD., 
Union Air Terminal, Burbank, Calif. 

PERSONNEL: Palmer Nicholls, V. Pres.; Mel M. 
Burns, Sales Mgr.; J. Tillotson, Asst. Secy.
Treas. 
PRODUCTS: Valves; Pumps; Radio equipment; 
Clamps. 

BENDIX PRODUCTS DIV., BENDIX AVIA-
TION CORP., South Bend, Ind. 

PERSONNEL: M.P. Ferguson, Gen. Mgr.; M. L. 
Winter, Mgr. Aircraft Div.; J, H. Quam, 
Treas.; C. E. Budd, Pur. Dir. 
PRODUCTS: Carburetors; Shock struts; Wheels; 
Brakes; Tail wheel assemblies; Pilots' seats. 

BENDIX RADIO CORP., 
920 East Fort Ave., Baltimore, Md. 

PERSONNEL: W. P. Hilliard, V. Pres.; Hugh 
Benet, Gen. Mgr. 
PRODUCTS: Radio equipment. 

BENNETT METAL TREATING CO., 
Elmwood, Conn. 

PERSONNEL: Abraham J. German, Pres. 
PRODUCTS: Commercial heat treating. 

BENSON MANUFACTURING CO., 
3001 East 18th, Kansas City, Mo. 

PERSONNEL: A. J, Benson, Pres.; 
PRODUCTs: Propeller spinners; Cabin heaters. 

BERRY BROTHERS, INC., 
211 Leib St., Detroit, Mich. 

PERSONNEL: Arthur Kiernan, Pres. 
PRODUCTS: Aircraft finishes. 

BmB MANUFACTURING CO., Macon, Ga. 
PERSONNEL: Wm. D. Anderson, Pres. 
PRODUCTS: Webbing yarns for parachute; 
}3omb slings; Gunners' belts. 

BINKS MANUFACTURING CO., 
3114-40 Carroll Ave., Chicago, Ill. 

PERSONNEL: J. F. Roche, Pres. 
PRODUCTS: Fmishing equipment. 

BLACK & DECKER MANUFACTURING CO., 
Towson, Md. 

PERSONNEL: S. Duncan Black, Pres. 
PRODUCTS: Portable electric tools. 

BLACKHAWK MANUFACTURING CO., 
Milwaukee, Wise. 

PERSONNEl.: H. B. Brumder, Pres. 
PRoDUCTs: Wrenches; Torque indicators; Hy
draulic jacks; Pipe benders. 

BLACKMER PUMP CO., Grand Rapids, Mich. 
PERSONNEl.: Mrs. A. B. Klise, Pres. 
PRODUCTS: Rotary pumps. 

BOOTH FELT CO., 
463-19th St., Brooklyn, N.Y. 

PRODUCTS: Aeronautical felt parts. 

BOOTS AIRCRAFT NUT CORP., 
952 East Main St., Waterbury, Conn. 

PERSONNEL: N. Jay Boots, Pres.; R. W. Luce 
V. Pres.; C. P. Williamson, Secy. 
PRODUCTs: Locknuts; :-Jut assemblies. 

BOSTON AUTO GAGE CO., Pittsfield, Mass. 
PERSONNEL: T. C. Nelson, Pres. 
PRODUCTS: Liquid level gages. 

BOSTON INSULATED WIRE & CABLE CO., 
67 Bay St., Dorchester, Mass. 

PERSO!'INEL: H. D. Burley, Pres. 
PRODUCTs: Cables. 

S. F. BOWSER & CO., INC., 1302 E. Creighton 
Ave., Fort Wayne, Ind. 

PERSO!'INEL: R. H. Damon, Pres. 
PRODUCTS: Fuel consumption meters. 

BRASCO MANUFACTURING CO., 
Harvey, Ill. 

PERSONNEL: LeRoy Baumgart!, Pres. 
PRODUCTS: Tailings; Edgings; Alloy steel or 
stainless steel stampings. 

BRAVO PRODUCTS CO., 
12209 Turner Ave., Ann Arbor, Mich. 

PERSONNEL: R. K. White, Pres. 
PRODUCTS: Rust protective coatings. 

BREEZE CORPORATIONS, INC., 
24 S. 6th St., Newark, N.J. 

PERSONNEL: John T. Mascuch, Pres. & Treas.; 
A. L. Johnston, Jr., V. Pres.; Emile L. Beh, V. 
Pres.; Joseph F. Lucas, Secy. 
PRoDucTs: Controls; Instruments; Ammuni
tion rounds counters; Flexible instrument lines; 
Cartridge engine starter; Radio ignition shield
ing. 

BRIDGEPORT FABRICS, INC., 
Bridgeport, Conn. 

PERSONNEL: H. B. Naramore, Pres. 
PRODUCTS: Weatherstripping and gaskets; 
Fabrics; Interior trim articles.· 

BRIDGEPORT HARDWARE MANUFAC
TURING CORP., 461 Iranistan Ave., 
Bridgeport, Conn. 

PERSONNEL: Harry B. Curtis, Pres. 
PRODUCTS: Mechanics hand tools. 

BRIGGS MANUFACTURING CO., 
11631 Mack Ave., Detroit, Mich. 

P£RSONNEL: w. P. Brown. 



DIRECTORY SECTIO~ -+-+7 

CURTISS-WRIGHT CORPORATION 
G. W. VAUGHAN, PRESIDENT 

• 
CURTISS-WRIGHT CORPORATION 

Airplane Division 

BUFFALO » COLUMBUS » ST. LOUIS 
BURDETIE S. WRIGHT, VICE-PRESIDENT & GENERAL MANAGER 

Manufacturers of Military and Naval Aircraft for the U. S. Army and the 
U.S. Navy 

• 
WRIGHT AERONAUTICAL CORPORATION 

PATERSON, N.J. » CINCINNATI, 0. 
MYRON C. GORDON, VICE-PRESIDENT & GENERAL MANAGER 

Manufacturers of Wright Cyclone and Wright Whirlwind Engines 

• 
CURTISS-WRIGHT CORPORATION 

Propeller Division 

CALDWELL AND CLIFTON, NEW JERSEY 
BEAVER, PA. )) INDIANAPOLIS, IND. 

ROBERT L. EARLE, VICE-PRESIDENT & GENERAL MANAGER 

Manufacturers of Curtiss Electric Propellers for Military and Commercial 
Aircraft and Curtiss Single-Piece Propellers 

• 
EXPORT SALES DIVISION 

30 ROCKEFELLER PLAZA, NEW YORK 
J. S. ALLARD, VICE-PRESIDENT & GENERAL MANAGER 

CABLE ADDRESS: AEROEXCO 
Sole Distributors for Military, Naval and Commercial Aircraft, Engines 

and all Types of Aeronautical Equipment in Foreign Countries 
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BRISTOL AIRCRAFT CORP., Bristol, Va. 
PERSO>INEL: Chas. C. Lincoln, Jr., Pres. 
PRODUCTS: ~1olded plastic plywood. 

BRUNNER MANUFACTURING CO., 
1821 Broad St., Utica, N.Y. 

PERSONNEL: G. L. Brunner, Pres. 
PRODUCTS: Air compressors; Engine cleaners. 

BRUSH DEVELOPMENT CO., 
3311-25 Perkins Ave., Cleveland, 0. 

PERSO>IKEL: A. L. Williams, Pres. 
PRODUCTs: Microphones; Headphones. 

BRYANT HEATER CO., 
17825 St. Clair Ave., Cleveland, 0. 

PERSO>INEL: Lyle C. Harvey, Pres. 
PRODUCTS: Gas fired heating and air condition
ing equipment. 

BUCKEYE PORTABLE TOOL CO., 
29 W. Apple St., Dayton, 0. 

PERSONNEL: H. R. Mitchell, Pres. 
PRoDucTs: Tools. 

BUFFALO FORGE CO., 
490 Broadway, Buffalo, N.Y. 

PERSONNEL: C. A. Booth1 Gen. Mgr. 
PRODUCTS: Drilling Macnines; I-Icating, ven
tilating and air conditioning equipment. 

BURL STAMPING CO., 
2730 Scotten Ave., Detroit, Mich. 

PERSONNEL: L. D. Buhl, Pres. 
PRODUCTs: Exhaust manifold assemblies; Tail 
fins; Rudders; Miscellaneous fuselage sections 
and assemblies. 

BULLARD CO., 
286 Canfield Ave., Bridgeport, Conn. 

PERSONNEL: E. P. Bullard, Pres. 
PRODUCTs: Machine tools. 

E. D. BULLARD CO., 
275 Eighth St., San Francisco, Calif. 

PERSONNEL: E. W. Bullard, Pres. 
PRODUCTs: Safety equipment. 

BUNTING BRASS & BRONZE CO., 
715-755 Spencer St., Toledo, 0. 

PERSONNEL: C. E. Bunting, Pres. 
PRODUCTS: Babbitt metals and bearings. 

BURDETT MANUFACTURING CO., 
19 N. Loomis St., Chicago, Ill. 

PERSONNEL:]. B. Burdett, Pres. 
PRODUCTs: Gas cylinder valves; Electrolytic 
cells. 

BURGESS BATTERY CO., Freeport, Ill. 
PERSONNEL: D. W. Hirtle, Pres. 
PRODUCTS: Batteries. 

BURNSIDE VENEER CO., INC., 
Burnside, Ky. 

PRODUCTS: Veneer. 

BURROUGHS WELLCOME & CO., 
9 E. 41st St., New York, N.Y. 

PERSONNEL: C. R. Brown. 
PRODUCTS: First aid equipment. 

BUTLER MANUFACTURING CO., 
Kansas City, Mo. 

PERSONNEL: E. E. Norquist, Pres. 
PR_ODUCTS: Steel hangars; Airplane refuelling 
uruts. 

BYRNE DOORS, INC., 
1150 Griswold St., Detroit, Mich. 

PERSONNEL:]. I. Byrne, Pres. 
PRODUCTS: Airplane hangars and doors. 

c 

C-O-TWO FIRE EQffiPMENT CO., 
10 Empire St., Newark, N. ]. 

PERSONNEL: S. E. Allen, Pres. 
PRODUCTS: Extinguishing systems. 

CAMBRIDGE INSTRUMENT CO., INC., 
3732 Grand Central Terminal, New 
York, N.Y. 

PERSONNEL: R. H. Kruse, Pres.; H. N. 
Packard, V. Pres.; \V. H. Jeficrson, Sccy.; L. 
Birdsall, Pur. Dir. 
PROUUCTS: Acro~n1ixture indicators; Aero. 
oxygen analyser; Tt.:mpcraturc indicators; 
Precision instruments. 

CAMLOC FASTENER CO., INC., 
420 Lexington Ave., New York, N.Y. 

PERSONNEL:]. Mills Summers, Pres. 
PRODUCTS: Cowl fasteners. 

CANDLER-HILL CORP., 
2200 8th St., Detroit, Mich. 

PERSONNEL: J. Boyer Candler, Pres. 
PRODUCTS: A1rcraft fuel pumps. 

CANTON DROP FORGING & MANUFAC
TURING CO., Canton, 0. 

PERSONNEL: C. A. Brauchler, Pres. 
PRODUCTS: Drop forgings. 

CARDOX CORPORATION, 
307 N. Michigan Ave., Chicago, Ill. 

PERSONNEL: Allyn Harris, Pres. 
PRODUCTs: Fire extinguishing systems. 

CHARLES W. CARLL SONS, 
Cole St., &Reading R. R., Trenton, N. ]. 

PRODUCTs: Alummum parts. 

CARNEGIE-ILLINOIS STEEL CORP., 
Carnegie Bldg., Pittsburgh, Pa. 

PEI<SONNEL:] L. Perry, Pres. 
PRODUCTS: Alloy, stainless and carbon steels. 

E. W. CARPENTER MANUFACTURING CO., 
Box 3035, Bridgeport, Conn. 

PERSONNEL: Wm. A. Patterson, Sales Mgr. 
PRODUCTS: Contract work. 

CARPENTER STEEL CO., Reading, Pa. 
PERSONNEL: J. H. Parker, Pres. 
PRODUCTS: Alloy steel. 

CARRIER CORPORATION, 
12 S. 12th St., Philadelphia, Pa. 

PERSONNEL: A. P. Shanklin, Mgr. 
PRODUCTS: Ventilating equipment. 

CARTER MOTOR CO., 
1608 Milwaukee Ave., Chicago, Ill. 

PERSONNEL: A.]. Carter·, Pres. 
PRODUCTs: Genemotors; Converters; Dyna
motors; Magmotors. 

CATALIN CORPORATION, 
1 Park Ave., New York, N.Y. 

PERSONNEL: William Theile, Pres. 
PRODUCTS: Plywood adhesive; Impregnating 
and surface coating resin. 
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ARMORED SEATS and FITTINGS FOR 
AIRPLANE PILOTS 

and light armor plate for all aircraft purposes 
DIEBOLD has the greatest facilities for the com
plete fabrication of case hardened armor plate 
in thicknesses from IT," to 1 ", meeting full re
quirements of U. S. Government. 

AVOID RECORD KEEPING BOTTLENECKS with 
DIEBOLD Business Tools 

The DIEBOLD Cardineer-wheel 
-speeds reference and posting by 
bringing work to the operator ... 
saves space ... reduces total book
keeping costs. Used by many of 
largest manufacturers. Ask for de
scriptive book. 

You can buy what you need when 
you need it and expand your files 
a drawer at a time as needed with 
DIEBOLD Sectional Drawer Vis
ible Files. Ask for "Control," a 
timely book. 

Other DIEBOLD Business Tools that will conven
iently house and protect your vital records, drawings, 
formulae, and confidential papers ... Bank vaults 
and equipment . . . electric Rekordesk Safes . . . 
Ledger Safes . . . Receding Door Safes . . . 
burglar-resistive chests. Details furnished without 
obligation. Write today. 

DIEBOLD 
SAFE & LOCK CO., CANTON, OHIO 
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CATERPILLAR TRACTOR CO., Peoria, Ill. 
PRODL"CTS: Diesel engines; Electric generator 
sets. 

CEDAR RAPIDS ENGINEERING CO. of 
DELAWARE, Cedar Rapids, ln. 

PERSO:<:<EL: R. H. Meister, Pres. 
PRODUCTs: Valve facing machines and scat 
grinders; Cylinder boring and line boring ma
chines; Piston grinders. 

CEE BEE CHEMICAL CO., INC., 
655 E. Gage Ave., Los Angeles, Calif. 

Pl"<so:<NEL: S.C. Black, Pres. & Gen. ~Jgr. 
PRouucTs: Industrial cleaning compounds. 

CELLULOID CORP., 
180 Madison Ave., New York, N.Y. 

PERSONN&L: \V. S. Landes, Pres. 
!'ROili.:CTS: Aero quality lumarith. 

CENTURY ELECTRIC CO., 
1806 Pine St., St. Louis, Mo. 

P&l<SON!"I,L: E. S. Pillsbury, Pres.; Geo. Smith, 
V. Pres.; R. ]. Russell, Secy.; j. F. Culver, 
Treas. 
PRODUCTS: Motors; generators. 

CLARENCE D. CHAMBERLIN CO., 
Bendix, N. ]. 

PERSO:<:<EL: Clarence D. Chamberlin. 

CHAMBERSBURG ENGINEERING CO., 
Chambersburg, Pa. 

PEI<SO!"NEL: Eugene C. Clarke, Pres. 
PROUUCTS: Drop hammers and special ma
chinery. 

CHAMPION AVIATION PRODUCTS CO., 
1702-10 S. Flower St., Los Angeles, Calif. 

PERSO!"NEI.: H. P. Lester, Gen. 1\Igr. 
PRODUCTS: Generators; Electric direct cranking 
starters. 

CHAMPION MACHINE & FORGING CO., 
3695 E. 78th St., Cleveland, 0. 

PERSON!\EL: H. W. Foster, Pres. 
PRODUCTs: Drop forgings. 

CHAMPION SPARK PLUG CO., Toledo, 0. 
PERSO!"NEL: R. A. Stranahan, Pres.; Duane 
Stranahan, V. Pres.; F. D. Stranahan, Trcas.; 
H. B. Speyer, Sccy. 
PRODt:CTs: Spark plugs. 

CHANDLER-EVANS CORPORATION, 
South Meriden, Conn. 

PERSONNEL: C. W. Deeds, Pres.; B. H. Gilpin, 
V. Pres. & Treas.; G. H. Day, Sccy. 
PRoDUCTs: Fuel pumps; Non-icing carburetors; 
Protek plugs for anti-corrosion treatment; 
Miscellaneous parts. 

CHASE BRASS & COPPER CO., 
Waterbury, Conn. 

PERSONNEL: F. S. Chase, Pres.; C. E. Hart, Jr., 
V. Pres.; R. L. Coe, Sales Mgr.; S. S. Jackson, 
Secy.; ]. H. Gilbert, Treas. 
PRODUCTs: Engine accessories. 

L. C. CHASE & CO., 
295 Fifth Ave., New York, N. Y. 

PERSONNEL: Geo. B. Ogan, Gen. Mgr. 
PRODUCTS: Upholstery fabrics. 

JOHN CHATILLON & SONS, 
89 Cliff St., New York, N.Y. 

PERSONNEL: G. E. Chatillon, Pres. 
PRODUCTS: Scales; Springs; Dynamometers. 

CHICAGO METAL HOSE CORP., 
Maywood, Ill. 

P&I<SO:<!':&L: john F. P. Farrar, Pres. 
PROilt:CTS: Flexible shielding conduit; Fuel and 
oil line and hydraulic hose. 

CHICAGO PNEUMATIC TOOL CO., 
6 E. 44th St., New York, N.Y. 

P&!<SO!':!':EL: H. A. Jackson, Pres. 
PROUt:CTS: Tools; ~Iachincs. 

CHICAGO THRIFT CO., 
1215 W. Washington Blvd., Chicago, Ill. 

i'ERso:-::<&1.: A. C. Prince, Pres. 
PRODUCTS: l\ame plates; Dials; Gaug<'S. 

CHICAGO UNIFORM & CAP CO., INC., 
208 W. Monroe St., Chicago, Ill. 

PJ::K...~O~XI~L: San1nl'l Su~ar, Pres. 
Pn.ouucTs: Uniforrns. 

CHRYSLER CORPORATION, AMPLEX 
DIV., 6501 Harper Ave., Detroit, Mich. 

Pl,RSON:<EI.: A. j. Langhammer, Pres.; R. H. 
Khucn, Sales l\lgr. 
i'RODt:CTS: Oilitc self-lubricating bronze bear
ings. 

CINCINNATI GRINDERS, INC., 
Cincinnati, 0. 

i'ERSON!"EL: Frederick V. Geier, Pres. 
PRODUCTS: Grinding machines. 

CINCINNATI MILLING MACHINE CO., 
Cincinnati, 0. 

PERSO!':XEL: Frederick V. Geier, Pres. 
PRODUCTs: Die sinking n1achines; Cutter 
sharpening tnachincs. 

CINELIN COMPANY, 
Box 506, Indianapolis, Ind. 

PERSO!'INEL: L. R. Screinsky, Sales Mgr. 
PRODUCTS: Plastics; Solutions. 

CIRCO PRODUCTS CO., 
3088 W. 106 St., Cleveland, 0. 

PERSONNEL: john F. Black, Pres. & Treas. 
PRODUCTS: Cleaning equipment. 

CITIES SERVICE OIL CO., 
70 Pine St., New York, N.Y. 

PERSONNEL:]. S. Cordell, Gen. Mgr.; C. E. 
Foster, V. Pres. 
PRoDUCTs: Lubricants. 

E. D. CLAPP MANUFACTURING CO., 
Auburn, N.Y. 

PERSONNEL: E. D. Clapp, Pres. 
PRODUCTS: Drop forgings. 

CLARK TRUCTRACTOR DIV. OF CLARK 
EQUIPMENT CO., Battle Creek, Mich. 

PERSONNEL: E. W. Clark, V. Pres. 
PRODUCTs: Tractors; Trucks. 

CLAROSTAT MANUFACTURING CO., INC., 
21!1-7 N. 6th St., Brooklyn, N.Y. 

PERSON!\EL: john]. Mucher, Pres. 
PRODUCTS: Theustats; Instrument panel assem
blies. 

CLEVELAND METAL STAMPING CO., 
31st St. & .Payne Ave., Cleveland, 0. 

PERSONNEL: Chester R. Thompson, Sales .vlg 
PRODUCTS: Stampings. 
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wing span greater 

than the height of a 17 -story 

building the new Douglas B-19 carries a bomb load of 18 tons 

and can fly non-stop one third the way around the world. By 

serving the needs of both the Government and Civil Aviation, 

Douglas acquired the experience to make so ,great an airplane 

possible. Thus from the cradle of the airliners comes the world's 

largest bomber to help make America supreme in the air. 

FIRST AROUND I 
aa~LA!ii 
THE W 0 R L D ~HEMISPHERE DEFENSE 

451 
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CLEVELAND PNEUMATIC TOOL CO., 
3734 E. 78th St., Cleveland, 0. 

PERSONNEL: L. W. Greve, Pres.; H. \V. Foster, 
V. Pres.; A. F. Barner, Secy.; J. De.Mooy, 
Treas.; E. J. Steger, Sales .Mgr.; W. C. Wehnes, 
Pur. Dir. 
PRODUCTS: Landing gears; Retracting cylin
ders; Pneumatic tools; Pumps. 

CLEVELAND TRACTOR CO., 
19300 Euclid Ave., Cleveland, 0. 

PERSONNEL: W. King White, Pres.; H. P. Mee, 
V. Pres.; Grover Higgins, Secy.; E. M. Bell, 
Treas. 
PRODUCTS: Crawler tractors. 

CLIMAX MOLYBDENUM CO., 
500 Fifth Ave., New York, N.Y. 

PERSONNEL: Max Schott, Pres.;]. B. Thorpe, 
V. Pres. 
PRODUCTs: Molybdenum. 

COLE-HERSEE CO., 
54 Old Colony Ave., Boston, Mass. 

PERSONNEL: Leo Mayer, Pres. 
PRODUCTs: Accessory light switches. 

COLLINS & AIKMAN CORP., 
200 Madison Ave., New York, N.Y. 

PERSONNEL: W. G. McCullough, Pres.; 
PRODUCTS: Upholstery fabrics. 

COLLINS SUPPLY & EQUIPMENT CO., 
Scranton, Pa. 

PERSONNEL: H. E. Collins, Gen. Mgr. 
PRODUCTS: Wire forms; Stampings; Coil 
springs. 

COLUMBIA STEEL CO., 
San Francisco, Calif. 

PERSONNEL: W. A. Ross, Pres. 
PRODUCTS: Aircraft tubing; Stainless steel; 
Alloy steels. 

COLVINEX CORPORATION, 
250 E. 43 St., New York, N.Y. 

PERSONNEL: Paul Gayne, Pres. 
PRODUCTS: Electrically-heated flight clothing. 

COMMONWEALTH INDUSTRIES, INC., 
5922 Commonwealth Ave., Detroit, Mich. 

PRODUCTS: Heat treating. 

CONNECTICUT HARD RUBBER CO., 
407 East St., New Haven, Conn. 

PERSONNEL: John A. Moffit, Pres. 
PRODUCTS: Plane parts. 

CONNECTICUT TELEPHONE & ELECTRIC 
CORP., Meriden, Conn. 

PERSONNEL: H. W. Harwell, Pres. 
PRODUCTS: Radio intercepters; Jacket plugs; 
Headphones; Breast transmitters. 

CONNECTICUT TOOL & ENGINEERING 
CO., 109 Holland Ave., Bridgeport, 
Conn. 

PERSONNEL: Daniel J. Williams, Pres. 
PROJ?'l!CTS: To~ls; Dies; Jigs; F1xtures; Gages; 
Prec1s1on machme parts. 

CONSOLIDATED INSTRUMENTS CORP., 
Michigan City, Ind. 

PERSONNEL:]. H. Gardner, Pres. 
PRODUCTS: Air speed indicators; Gas flow 
meters; Gas totalizers. 

CONTINENTAL ELECTRIC CO., 
Newark, N. ]. 

PERSONNEL: E. L. Winquist, Mgr. 
PRODUCTS: Radio dynamotors and generators. 

CONTINENTAL MACHINES, INC., 
1301 Wash. Ave. S., Minneapolis, Minn. 

PERSONNEL: L.A. Wilkie, Pres. 
PRODUCTS: Surface grinders. 

CONTINENTAL SCREW CO., 
New Bedford, Mass. 

PERSONNEL: P. Sweeney, Pres. 
PRODUCTS: Screws; Bolts; Nuts; Rods; Ri,·ets; 
Metals. 

COOPER ALLOY FOUNDRY CO., 
ISO Broadway, Elizabeth, N.J. 

PERSONNEL: H. A. Cooper, Pres. 
PRODUCTS: Stainless sted castings; Valves; 
Fittings. 

CORBIN SCREW CORP., High and Myrtle 
Sts., New Britain, Conn. 

PERSONNEL: H. I. Lewis, Gen. Mgr. 
PRODUCTS: Screws and nuts. 

CORNING GLASS WORKS, Coming, N. Y. 
PERSONNEL: D. L. Killigrew, Mgr. 
PRoDucTS: Glassware for lighting. 

S.H. COUCH CO.,INC., North Quincy, Mass. 
PERSONNEL: A. T. Morrison, Pres. 
PRODUCTs: Code call system. 

COUSE LABORATORIES, INC., 
300 Passaic St., Newark, N.J. 

PERSONNEL: K. \V. Couse, Pres. 
PRODUCTS: Mobile airports; Maintenance units; 
Welding and machine shops. 

COX AND STEVENS AIRCRAFT CORP., 
Box 30, Mineola, N. Y. 

PERSONNEL: Bo Sweeney, Pres. 
PRODUCTS: Aircraft computers. 

CRADDOCK UNIFORMS, Kansas City, Mo. 
PERSONNEL: Harry H. Craddock, Pres. 
PRODUcTs: Uniforms. 

R. W. CRAMER CO., INC., 
Centerbrook, Conn. 

PERSONNEL: R. W. Cramer, Pres. 
PRODUCTS: Electrical timers; Time switches. 

CRESCENT CABLE CO., Pawtucket, R. I. 
PERSONNEL: M. C. Sapinsley, Gen. Mgr. 
PRODUCTs: Insulated wire and cable. 

CRUCmLE STEEL CO. OF AMERICA, 
405 Lexington Ave., New York, N.Y. 

PERSONNEL: R. E. Desvernine, Pres. 
PRODUCTs: Special purpose steels. 

CULLMAN WHEEL CO., 
1344 Altgold St., Chicago, Dl. 

PERSONNEL: Otto Cullman, Pres. 
PRODUCTS: Machine tool drives. 

CUNO ENGINEERING CORP., 
Meriden, Conn. 

PERSONNEL: C. H. Cuno, Pres. 
PRODUCTS: Filters for engine lubricating oil. 

CURRAN CORP., 
Dowling Bldg., Malden, Mass. 

PERSONNEL: A. F. Curran, Pres. 
PRODUCTS: Carbon remover; Aluminum pis
tons. 

CURTIS LIGHTING, INC., 
6135 W. 65th St., Chicago, Ill. 

PERSONNEL: Darwin Curtis, Pres. 
PRODUCTs: Industrial lighting equipment. 
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Now---- A DZUS FASTENER 

FOR EVERY REQUIREMENT .. 

19 New types-representing 59 ADDITIONAL STOCK SIZES-of 
Dzus Fasteners have been added to the line to meet the demand for larger 
and smaller sizes. They are now available in sizes ranging from 3/16" to 
7/16" body diameter and in a variety of head styles. Any length of 
Fastener can be provided to accommodate the material thickness used. 

This remarkable quarter-turn, self-locking Fastener facilitates quick 
assembly or removal of detachable parts. It's ideal, too, for use on hinged 
doors. 

It is simple to install, rapid and positive in operation and exceptionally 
durable. It is immune to vibration, possesses great strength, and, when 
properly installed, it is permanently attached. 

Although designed originally to meet the Aviation Industry's need for 
a vibration-proof, positive locking, swift operating fastener, the Dzus 
Fastener is now widely used by manufacturers of motor busses, rail cars, 
streamlined locomotives, air-conditioning equipment, laundry machinery, 
trucks, carburetors, restaurant equipment, and many other products. 

• If you have a fastening problem let us help you solve it. 

Write today for our new catalog D. 

DZUS FASTENER COMPANY, INC. 
Babylon, New York 

FASTEN IT FAST WITH DZUS 
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CURTIS PNEUMATIC MACHINERY CO., 
1905 Kienlen Ave., St. Louis, Mo. 

PERSOKKEL: ,V. C. Hecker. Pres. 
PROUCCTS: Con1pressors; Cylinders; Fittings; 
I--Ioists; Rccci'-~ers. 

CURTISS-WRIGHT CORP., PROPELLER 
DIV., Caldwell, N. J. 

PERSOKKEL: Robert L. Earle, Gen. !\!gr.; R. E. 
Minton, Sales !vlgr.; john 0. Harte, Pub. Dir.; 
N. A. Kirby, Pers. 1\lgr. 
PRODt;CTS: Propellers. 

CUTLER-HAMMER INC., 
3!5 N. 12th St., Milwaukee, Wise. 

PERSOKKEL: G. S. Crane, V. Pres.; B. M. Hor
ter, Sales 1\lgr. 
PRODt;CTs: Beacon light and landing light 
S\\ itches. 

D 

DARDELET THREADLOCK CORP., 
55 Liberty St., New York, N.Y. 

PERSO!'i!'IEL: A. F. Hebad, Pres. 
PRODUCTS: (Licensing company.) 

DAVEN CO., !58 Summit St., Newark, N.J. 
PRODUCTS: Filament rheostats; Laboratory 
equipment. 

DAVIS EMERGENCY EQUIPMENT CO., 
INC., 55 Van Dam St., New York, N.Y. 

PERSOK!'IEL: F. R. Davis, Pres. 
PRODL'CTs: First aid kits; Combustible gas 
indicators; Alarm units. 

DAYTON AIR PRODUCTS DIV., DAYTON 
TYPE, INC., 200 Davis Ave., Dayton, 0. 

PERSON!'IEL: Otto L. Spaeth, Pres. 
PRODUCTS: Testing instruments; Propeller 
laps; Miscellaneous equipment. 

DAYTON MANUFACTURING CO., 
Dayton, 0. 

PERSO!'IKEL: H. D. Hendrick, Pres. 
PRancers; Sanitary fittings. 

DEFIANCE STAMPING CO., Defiance, 0. 
PERSONNEL: L. F. Serrick, Pres. 
PRODL'CTS: Stampings. 

DEJUR-AMSCO CORP., 
6 Bridge St., Shelton, Conn. 

PRODL;CTS: Elec:trical instruments; Voltn1eters; 
Ammeters; Cylinder head thermometers. 

DENNING MANUFACTURING CO., 
1777 E. 87th St., Cleveland, 0. 

PERSO~NEL: P. Frank Denning, Pres. 
PRODUCTS: Tools; Dies; Stampings· Special 
parts. ' 

DESPATCH OVENS CO., 
622 9th St., S. E., Minneapolis, Minn. 

PERSONNEL: A. E. Grapp, Pres. 
PRODUCTS: Ovens. 

DETROIT GASKET & MANUFACTURING 
CO., 12640 Burt Rd., Detroit, Mich. 

PERSONNEL: L. H. Diehl Pres 
PRODUCTS:_ Manifolds ai{d cxh.aust pipe nange 
gaskets; Diesel engine cylinder head gaskets. 

DETROIT MACOID CORP., 
12340 Cloverdale, Detroit, Mich. 

PE!!SO!'INEL: Arthur Gardner, Pres.; George 
Hendrie, V. Pres.; j. E. Gould, Trcas. 
PRODUCTS: Extrusion and injection moldings of 
thermo-plastic materials. 

DETROIT REX PRODUCTS CO., 
13005 Hillview Ave., Detroit, Mich. 

PERSO!'INEL: ,V. ,V. Davidson, V. Pres. 
PRODL'CTS: Dcgrcasers; Solvents for degrcasing. 

DETROIT STAMPING CO., 
350 Midland Ave., Detroit, Mich. 

PERSO:'<!'IEL: Glendon H. Roberts, Pres. 
PRODliCTS: l\Ietal stampings; Toggle clamps 
and pliers; Special washers. 

DETROIT SURFACING MACHINE CO., 
7433 W. Davison, Detroit, Mich. 

PERSO!'i!'IEL: Frank D. Nunemaker, l\lgr. 
PRODUCTS: Electric sander. 

DEVILBISS CO., 300 Phillips Ave., Toledo, 0. 
PEI!SO!'i!'IEL: A. D. Gutchess, Pres. 
PRODUCTS: Spray painting equipment; Exhaust 
systems; Air compressors. 

DIEBOLD SAFE & LOCK COMPANY, 
Canton, 0. 

PRODUCTs: Armored scats; Armor plate; Filing 
cquipn1ent. 

EUGENE DIETZGEN CO., 
2425 Sheffield Ave., Chicago, Ill. 

PRODUCTS: Drafting instruments and furniture. 

DILL MANUFACTURING CO., 
700 E. 82nd St., Cleveland, 0. 

PEI!SONKEL: A. P. Williamson, Pres. 
PRODUCTs: Valve insides for strut shock ab
sorbers; Tire gauges. 

DODGE CORK CO., INC., Lancaster, Pa. 
PERSON!'IEL: A. B. Dodge, Pres. 
PRoDucTs: All products manufactured from 
cork. 

DOEHLER DIE CASTING CO., 
386 Fourth Ave., New York, N.Y. 

PERSONNEL: C. Pack, Pres. 
PRODUCTS: Die castings. 

DOOLITTLE RADIO, INC. 
7421 S. Loomis Blvd., Chicago, Ill. 

PERSONNEL: E. M. Doolittle, Pres. 
PRODUCTS: Transmitters and receivers. 

DOW CHEMICAL CO., Midland, Mich. 
PER,SONNEL: Dr. Willard H. Dow, Pres.; 
Leland I. Doan, V. Pres. & Gen. Mgr. 
PRODUCTs: Structural metals. 

DOWTY EQUIPMENT CORP., 
41-28 37th St., Long Island City, N. Y. 

PERSONNEL: A. E. Ulmann, Pres. 
PRODUCTS: Hydraulic equipment; Shock struts; 
Landing gears. 

DRAKE MANUFACTURING CO., 
1713 W. Hubbard St., Chicago, Ill. 

PERSONNEL: A.]. Foute, Mgr. 
PRODUCTS: Pilot light assemblies. 

DRY-ZERO CORP., 
222 N. Bank Drive, Chicago, Ill. 

PERSONNEL: Harvey B. Lmdsay, Pres. 
PRODUCTS: Dry-Zero airplane blanket. 
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FOR THE FLYING FORCES 
FAIRCHILD- The Fairchild M-62 Trainer is the first low 

wing, cantilever monoplane to teach pilots 
to fly in the kind of ships they'll fight in. 
Like the F -24, the 4-place cabin monoplane 
which currently holds high the name of 
Fairchild throughout the world, the Train
er is serving from Canada to the tropics, 
with the Army, with the Norwegian Royal 
Air Force, with the Civilian Pilot Training 
Program and with private operators. 

RANGER- The first in-line, air cooled motor to enter 
the tactical field with the high altitude, 
high performance 12-cylinder engine which 
puts more than 500 horsepower in the 
streamlined no~e of the new Navy scout
observation ship by Curtiss. It is designed 
to carry on the reputation for rugged 
efficiency and serviceability earned by 
Ranger 6-cylinder engines through thou
sands of hours in hundreds of the Army's 
PT -19 trainers, as well as in private planes. 

DURAMOLD-The moulded wood and plastic that makes 
possible logical aerodynamic design, 
strength from the skin inward, true mono
coque construction. Stabilizers, spars and 
other parts are already in service. Now 
whole wing sections and other structural 
members are being economically moulded 
from this non-strategic material. 

FAIRCHILD ENGINE AND 
AIRPLANE CORPORATION 

NEW YORK 

l,-IAG~RSTOWN, f ARl\UNGDA.LE 
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E. I. DU PONT DE NEMOURS & CO., 
PLASTICS DEPT., Arlington, N. J. 

PERSONNEL: \V. A. Joslyn, Sales 1\Igr. 
PRODUcTS: Aeroplane sheeting; Resin; Cellu
lose acetate and nitrate sheeting. 

DUGAS ENGINEERING CORP., 
332 S. La Salle St., Chicago, Ill. 

PERSONNEL: H. V. Higley, Pres. 
PRODUCTS: Fire extinguishers. 

DUMORE CO., 1225 14th St., Racine, Wise. 
PERSONNEL: L. H. Hamilton, Pres. 
PRODUCTS: Retractable landing gears; Para
chute flare releases; Bomb releases. 

DURAKOOL, INC., 
1010 N. Main St., Elkhart, Ind. 

PERSONNEL: H. E. Bucklen, Jr., Pres. 
PRODUCTS: Mercury switches; Relays. 

DUREZ PLASTICS & CHEMICALS, INC., 
Walck Rd., North Tonawanda, N.Y. 

PERSONNEL: Harry M. Dent, Pres. 
PRODUcTs: Compounds; Varnishes; Resins; 
Impregnated paper; Plywood and veneer resins. 

DYCER AVIATION SUPPLIES, 
11156 S. Main St., Los Angeles, Calif. 

PERSONNEl.: Edward A. l)ycer, MJ:r. 
PRODUCTS: Supplies. 

DZUS FASTENER CO., INC., Babylon, N.Y. 
PERSONNEL: William Dzus. 
PRODUCTS: Fasteners. 

E 

EASTERN ENGINEERING CO., 
45 Fox St., New Haven, Conn. 

PERSONNEL:].]. Ivers, Gen. Mgr. 
PRoDUCTS: Midget pumps; Centrifugal pumps. 

EASTMAN KODAK CO., Rochester, N.Y. 
PERSONNEL: Frank W. Lovejoy, Pres. & Gen. 
Mgr.; Thomas]. Hargrave, V. Pres. & Secy. 
PRODUCTS: Cameras. 

EATON MANUFACTURING CO., 
Cleveland, 0. 

PERSONNEL: C. I. Ochs, Pres.; R. H. Daisley, 
V. Pres. 
PRODUCTS: Exhaust and intake engine valves: 
Hydraulic valve lifters; Valve scat inserts; 
Propeller shafts. 

EATON MANUFACTURING CO., RELIANCE 
SPRING WASHER DIY., Massillon, 0. 

PERSONNEL: W. H. Crawford, Div. Mgr.; E. D. 
Cowlin, Sales Mgr. 
PRODUCTS: Washers; Woodruff keys; Springtite 
assemblies. 

ECLIPSE AVIATION DIY. OF BENDIX AVI-
ATION CORP., Bendix, N. J. 

PERSONNEL: R. P. Lansing, Gen. Mgr.; A. E. 
Raabe, Sales Mgr.; ]. T. Leeming, Pur. Dir. 
PRODUCTS: Starters and starter accessories; 
Generating equipment; Valves; Oil separators; 
Pumps; Flowmeters; Supercharger regulators; 
Controls; Other accessories. 

ECLIPSE FUEL ENGINEERING CO., 
711 S. Main St., Rockford, Ill. 

PRODUCTS: Feed water units; Heat treating; 
Forging; Metal melting and solderinf$ furnaces. 

EDISON-SPLITDORF CORP., 
West Orange, N.J. 

PERS0:-.1:-<EL: A.]. Clark, Gen. Mgr. 
PRODt:CTS: Magnetos; Indicators: Engine 
gauges; Spark plugs. 

EDO AIRCRAFT CORP., College Point, N.Y. 
PERso:-<NEL: Earl D. Osborn, Pres.: George B. 
Post, V. Pres.; K. D. Vosler, Secy.; S. E. Bost
wick, Trcas. 
PRODt:CTS: All metal seaplane floats. 

EDWARDS MANUFACTURING CO., 
Fifth & Walnut Sts., Cincinnati, 0. 

PERS0:-.1:-<EL: H. W. Edwards, Pres.; G. D. 
Myers, V. Pres. 
PRoDucTs: Hangars; Sheet metal products. 

F. EGGERS PLYWOOD & VENEER CO., 
Two Rivers, Wise. 

Prmso:-<:-<Er.: F. D. Eggers, Secy. 
PRODUCTS: Plywood. 

EGYPTIAN LACQUER MFG. CO., 
1270 Sixth Ave., New York, N.Y. 

PI<ODUCTS: Finishes. 

EICOR, 1060 West Adams St., Chicago, Ill. 
PEI<SONNEL: Joe Nader & R. D. Wright, Part
ners. 
PRODUCTS: Motors; Dynamotors; Converters; 
Generators. 

EISEMANN MAGNETO CORP., 
60 E. 42nd St., New York, N.Y. 

PERSONNEl.: C. A. Brown, Pres.; S. D. Living
ston, Gen. Mgr. 
PI<ODUCTS: High tension magnetos; Magneto 
drive couplings. 

EITEL-McCULLOUGH INC., 
San Bruno, Calif. 

PERSONNEl.: W. W. Eitel, Pres.;]. A. McCul
ough, Treas. 

PRODUCTs: Transmitting tubes; Rectifiers; 
Vacuum condensers. 

ELASTIC STOP NUT CORP., 
2330 Vauxhall Rd., Union, N.J. 

PERSONNEL: K. A. Swanstrom, Pres.; D. C. 
Hungerford, V. Pres. 
Pr<onucTS: Nuts; Self-locking fastenings. 

ELECTRIC AUTO-LITE CO., Toledo, 0. 
PERSONNEL: R. G. Martin, Pres.; D. H. Kelly, 
V. Pres. 
Pr<ODUCTS: Storage batteries; Gauges; Cables. 

ELECTRIC AUTO-LITE CO., MOTO 
METER, GAUGE & EQUIPMENT 
DIV., Chrysler Bldg., New York, N. Y. 

PERSONNEL: A. Weiss, Sales Mgr. 
PRODUCTS: Thermometers; Pressure gauges. 

ELECTRIC FURNACE CO., 
150 W. Wilson St., Salem, 0. 

PERSONNEL: R. F. Benzinger, Pres.; C. L. 
West, V. Pres. 
PRODUCTS: Industrial furnaces. 

ELECTRIC STORAGE BATTERY CO., 19th 
St. & Allegheny Ave., Philadelphia, Pa. 

PERSONNEL: R. C. Norberg, Pres.; S. W. Rolph, 
V. Pres. 
PRODUCTS: "Exide" storage batteries. 

ELECTRONIC LABORATORIES, INC., 
122 W. New York St., Indianapolis, Ind. 

PERSONNEL: W. W. Garstang V. Pres. 
PRODUCTS: Power converters; Fluorescent light
ing; Instrument illumination; Fluorescent 
flood-lighting equipment; Transmitters. 
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The FLEETWINGS XS..T-12 is con

structed from Stainless Steel, with spot 

and seam weldinq takinq the place of 

limo-consuming rivctinq. 

Fleetwinqs Stainless Steel oHers a po

tential source of supply to the Aviation 

Industry, and at the same time relieves 

a possible shortage in other materials. 

Fleetwings engineering has been play· 

ing an important part in tho develop· 

mcnt of Stainless Steel and Aluminum 

Alloy Fixed and Movable Surfaces, in 

addition to Hydraulic EquipmenL 

DESIGN ENGINEERING 

FABRICATION 
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ELECTRONIC SPECIALTY CO., 
4630 San Fernando Rd., Glendale, Calif. 

PERSO:<:<EL: S. K. Babcock, Pres. 
PRODUCTS: Radio equipment. 

ELGIN NATIONAL WATCH CO., Elgin, Ill. 
PER5o:<:<Er.: T. A. Potter, Pres. 
PRODL"CTs: \Vatches. 

ENDICOTT FORGING & MANUFACTUR
ING CO., INC., 1923 North St., Endi
cott, N.Y. 

PERSO:-<:<Er.: A. W. Schaefer, Sales 1\!r,r.; D. 0. 
Freeman, Trcas. 
PRor>t:C"rs: Drop and upset forgings. 

ENGEL AIRCRAFT SPECIALTIES, 
P. 0. Box 697, Escondido, Calif. 

PrmsoN!<EL: John H. Engel, Pres. 
PRor>t_TTS: Combination N. A. C. A. exhaust 
and speed-exhaust rings; N. A. C. A. cowlings. 

ENGIS EQillPMENT CO., 
310 S. Michigan Ave., Chicago, Ill. 

PERSO:<:<EL: ]. Steindler, Pres. 
PRODUCTS: Clinometers. 

ERTEL MACHINE CO., 
1420 E. 20th St., Indianapolis, Ind. 

PERSO:<NEL: J. C. Ertel, Jr. 
PRoDUCTS: Precision parts. 

ESSO MARKETERS, 
26 Broadway, New York, N.Y. 

PERSONNEL: R. C. Oertel, Mgr.; H. \V. Howze, 
Asst. Mgr. 
PRODUCTs: Gasoline; oils. 

ETHYL GASOLINE CORP., 
405 Lexington Ave., New York, N.Y. 

PERSO:<NEL: E. \V. Webb, Pres.; G. Edgar, 
V. Pres.: S.D. Heron, Aero. Eng. 
PRODUCTs: Anti-knock compounds for gasoline. 

EVEREL PROPELLER CORP., 1922 Balti
more Trust Bldg., Baltimore, Md. 

PERSONNEL: E. S. Stockbridge, Pres. 
PRODUCTS: Variable pitch propellers. 

F 

FAFNIR BEARING CO., New Britain, Conn. 
PERSONNEL: M. Stanley, Pres. 
PRODUCTS: Ball bearings. 

FAHLIN MANUFACTURING CO., 
1121-23 Wilkes Blvd., Columbia, Mo. 

PERSONNEL: Ole Fahlin, Pres. 
PRODUCTS: Wooden airplane propellers. 

FAIRBANKS, MORSE & CO., 
600 S. Michigan Ave., Chicago, Ill. 

~RopucTs: Scales; Generating sets; Air condi
tioning. 

FAIRCHILD AVIATION CORP., 
88-06 Van Wyck Blvd., Jamaica, N. Y. 

PER~ONNEL: J. S. Ogsbury, Pres.; Ernest 
Robmson, V. Pres. & Treas.; C. A. Harrison 
Sales Mgr.; C. L. Terrill, Secy. ' 
PRoDUCTs: Aerial cameras· Camera machine 
~uns; Aerial surveys; Aerial'~hoto~raphs. 

FARNHAM MANUFACTURING CO., 
1646 Seneca St., Buffalo, N.Y. 

Prmso:<NEL: Paul Dubosclard. Pres.; Frank L_ 
Boutet, Treas.; Arion E. Farnham, Secy. 
PRODUCTS: Forming rolls for leading edge skins; 
Spar cap milling machines; Countersinkers; 
Routers; Stack drills. 

FARREL-BIRMINGHAM CO., INC., 
Ansonia, Conn. 

PERSO:<:-<Er.: N. W. Pickering, Pr<'S. 
PRODUCTS: Gears; Pinions; Presses. 

DUDLEY F. FASOLDT & SON, 
Prospect Hgts., Rensselaer, N.Y. 

PERSO:<:<EL: D. F. Fasoldt, Pres. 
Prwlll:cTs: Screw machine products; Clocks. 

J. A. FAY & EGAN CO., Colerain, Alfred & 
Cook Sts., Cincinnati, 0. 

Prmso:<:-mL:]. J. Schott, Pres. 
PRODUCTS: Woodworking machinery; Supplies. 

FEDERAL AIRCRAFT WORKS, 3456 
Mississippi Drive., Minneapolis, Minn. 

PERSO:<:-<EL: Francis]. Ditter, Gen. !vi gr. 
PRODUCTS: Aircraft skiis; Ski riggers; Hyduralic 
jacks; Presses. 

FEDERAL METAL HOSE CORP., 
277 Military Road, Buffalo, N.Y. 

PERSON:-<EL: Harry C. 1\eff, Pres.; Ransom G. 
Yaeger, V. Pres. 
PRODUCTS: Flexible tubing. 

FEDERAL PRODUCTS CORP., 
1144 Eddy St., Providence, R. I. 

PERSONNEL: L. C. Tingley, Pres.; W. E. 
Carroll, V. Pres.; S. B. Reynolds, Secy.; C. N. 
Kingsford, Asst. Treas.; I. A. Hunt, Sales & 
Adv. Mgr.; J. G. Gunderson, Pur. Agt. 
PRODUCTS: Precision measuring instruments; 
Dial indicators; Dial indicator gages. 

FELLOWS GEAR SHAPER CO., 
Springfield, Vt. 

PERSONNEL: E. R. Fellows, Pres. 
PRODUCTS: Cutting, finishing and testing 
equipment. 

FELTERS CO., INC., 
210 South St., Boston, Mass. 

PERSONNEL: W. C. King, Sr., Pres. 
PRODUCTS: Kapok Unisorb; Cowl pads; Felt; 
Felt parts; Dufelt. 

FERRACUTE MACHINE CO., 
Bridgeton, N.J. 

PERSONNEL: Geo. E. llass, Pres. 
PRODUCTS: Power presses; Press brakes. 

FmRE CONDillT CO., 
292 Madison Ave., New York, N.Y. 

PERSONNEL: F. P. Comlier, Sales Mgr. 
PRODUCTS: Underfloor system raceways for 
power and cable services in control rooms. 

FINCH TELECOMMUNICATIONS, INC., 
Passaic, N. J. 

PERSONNEL: W. G. H. Finch, Pres. 
PRoDUcTs: Facsimile equipment; Radio trans
mitting and receiving equipment. 

FIRESTONE TIRE & RUBBER CO., Akron, 0 
PERSONNEL: John W. Thomas, Pres.; Harvey 
S. Firestone, V. Pres.; J. J. Shea, Treas.; S. G. 
Carkhuff, Secy. 
PRODUCTS: Tires; Tubes; Wheels; Tail wheels; 
Airtex seat and back cushions; Parac\lute seats; 
Pi\qt seats, 
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GENERAL AIRCRAFT EQUIPMENT 
INCORPORATED 

OXYGEN EQUIPMENT 
* 

CONTROLS 

* 
AIR CLEANERS 

* 
FLAME TRAPS 

* 
PROPULSIVE AND FLAME 

DAMPING EXHAUSTS 

COWLINGS 

* 
STARTERS 

Contractors to the Army and the Navy Air Corps 

NEW YORK BRANCH 

444 MADISON AVENUE 
NEW YORK, N. Y. 

PLANT 

SOUTH NORWALK, CONN. 
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Altimeters 
Suction Gauges 
Airspeed Indicators 
Manifold Pressure Gauges 
Bimetal Strut Thermometers 
Motor Coolant Thermometers 
Gun Firing Mechanism Gauges 
Oil Temperature Thermometers 
Carburetor Temperature Thermometers De-Icer Gauges 

Heating System· Gauges 
Engine Gauge Units 
Oil Pressure Gauges 
Air Pressure Gauges 
Landing Gear Gauges 
Fuel Quantity Gauges 
Fuel Pressure Gauges 
Ice Warning Indicators 

GILLIES AVIATION CORPORATION 
BETHPAGE, LONG ISLAND, NEW YORK 

SOLE SALES REPRESENTATIVES 

FOR 

GRUMMAN MILITARY 

AND COMMERCIAL AIRCRAFT 

CERTIFIED 

USED AIRCRAFT 

AIRCRAFT 

CONSULTANTS 
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FIRST AID SUPPLY CO., 
7 W. 22 St., New York, N.Y. 

PERSONNEL: ,Joseph 1\laslan, l\lgr. 
PRODUCTS: F1rst aid kits. 

FIRTH-STERLING STEEL CO., 
McKeesport, Pa. 

PERSONNEL: L. G. Firth, Pres. 
PRODUCTS: High speed steels; Tool steels; 
Stainless steels; Firthite tungsten. 

FISHER FURNACE CO., 
1740 N. Kalmar Ave., Chicago, Ill. 

PERSONNEL: W. P. Martin, Jr., Pres. 
PRODUCTS: Iron pot melting furnaces; Centrifu
gal blowers; Oil and gas burners. 

FISHER RESEARCH LABORATORY, 
1961 University Ave., Palo Alto, Calif. 

PERSONNEL: G. R. Fisher, Pres. 
PrwDuc~s: Radio direction finders; Telephones 
and rccClvers. 

FISKE BROTHERS REFINING CO., 
129 Lockwood St., Newark, N.J. 

PERSO:-INEL: Robert L. Watts, Mgr. 
PRODUCTS: Aeronautical lubricants. 

FITCHBURG GRINDING MACHINE CORP .. 
67 Walnut St., Fitchburg, Mass. 

PERSONNT;L: G. S. Gould, Pres. 
PrWJ>t;CTs: Grinding machines. 

FLEXIBLE SHAFT CO. OF NEW YORK, 
72 Cortlandt St., New York, N.Y. 

Pr;RsONNEL: Carl Ungeheuer, Mgr. 
PRODUCTS: Cores; Casings; Shaft machines; 
r;rindcrs. 

FLORIAN MFG. CO., Plantsville, Conn. 
Pr;RSONNEL: R. S. Florian, Mgr. 
PRODUCTs: Gages; Small aircraft parts. 

FLOTATION SYSTEMS, INC., 
4031 Goodwin Ave., Los Angeles, Calif. 

PERSONNEL: James Q. Henry, Pres. 
PRODUCTs: Gasoline dispensing systems. 

FLOTTORP PROPELLER CO., Grand Rapids 
Airport, Grand Rapids, Mich. 

PERSONNEl.: Ole Flottorp Pres 
PRODUCTs: Propellers. ' · · 

FOLMER GRAFLEX CORP., 
154 Clarissa St., Rochester, N.Y. 

PERSONJ';EL: N. L. Whitaker Pres 
PRODUCTs: Cameras; Acc~ssoric~· Precision 
photographic apparatus. ' 

J. B. FORD SALES COMPANY, 
Biddle Ave., Wyandotte, Mich. 

PERSONNEL: C. B. Robinson Pres. 
PRODUCTS: Specialized cleane'rs. 

FORMICA INSULATION COMPANY, 
4614 Spring Grove Ave., Cincinnati, 0. 

PERSONNEL: D. J. O'Conor, Pres.; W. J. Geb
hart, Treas.; J. R. White, Sales Mgr. 
PRODUCTS: Laminated phenolic sheets· Tubes· 
Rods; Special molded parts. ' ' 

FORSBERG MFG. CO., Bridgeport, Conn. 
PERSONNEL: Harold S. Forsberg, Pres. 
PRODUCTs: Tools. 

FOSTORIA PRESSED STEEL CORP., 
Fostoria, 0. 

PERSONNEL: R. J. Carter, Pres. 
PRo~ucTs: .Non:magnetic lighting equipment 
for aucraft mtenors. 

FOUR WHEEL DRIVE AUTO CO., 
Clintonville, Wise. 

PERSONNEL: W. A. Olen, Pres. 
PRODL'CTS: Trucks for airport snow removal; 
Airport fire trucks and crash units. 

S. G. FRANTZ CO., INC., 
161 Grand St., New York, N.Y. 

PERSONNT;L: S. G. Frantz, Pres. 
PRODt;CTS: Magnetic separators. 

FREEDMAN-BURNHAM ENGINEERING 
CORP., 659 E. 6th St., Cincinnati, 0. 

Pr;RSONNEL: G. L. Freedman, Pres. 
PRODUCTS: \Vood propellers; Spinners; Plane 
tables. 

FRICK-GALLAGHER MANUFACTURING 
CO., Wellston, 0. 

PERSONSEL: J.P. Gallagher, Pres. 
Pn.ont:cTs: Revolving steel shelving. 

FUEL DEVELOPMENT CORP., 
62 William St., New York, N.Y. 

Pr;RsOSNEL: Robert B. ~!eyer, Pres.; Edgar C. 
Scanlon, V. Pres. & Secy. 
PRODUCTS: Anilol; Anilol pump; Anilol meter
ing valve. 

FUEL INJECTION CORP., Muskegon, Mich. 
PERSONNEL: Carl F. 1-li~~h. Pres. 
PRODUCTS: Fuel injection equipment. 

W. P. FULLER & CO., 135 N. Los Angeles 
St., Los Angeles, Calif. 

PERSONNEL: Harold L. Acker, 1\!gr. 
PRODUCTS: Finishes. 

FULTON CO., 
1912 S. 82nd St., Milwaukee, Wise. 

PERSONNEL: S. A. Fulton, Pres. 
PH:ODL'CTS: Pilot sun \'isors. 

G 

G & 0 MANUFACTURING CO. 
138 WinchestP.r Ave., New Haven, Conn. 

PERSONNEL: A. J. Verdi, Pres. 
PRODUCTS: Engine coolin$! radiators; Oil tcnl· 
perature regulators. 

GAERTNER SCIENTIFIC CORP., 
1201 Wrightwood Ave., Chicago, Ill. 

PERSONNEL: Wm. Gaertner, Pres.; S. jacob
sohn, V. Pres.; J. Mandel, Secy.; Wm. A. 
Schumacher, Pur. Dir. 
PRODUCTS: Oxygen regulator; Breathing masks; 
Bail-out equipment; Bomb sights; Mercurial 
barometers. 

GARDNER PROPELLER CO., 
1215 Circle Ave., Forest Park, Ill. 

PERSONNEL: Wm. H. Gardner, Pres. 
PRODUCTS: Propellers; Engine test clubs. 

GARLOCK PACKING CO., Palmyra, N.Y. 
PERSONNEL: Geo. L. Abbott, Pres. 
PRODUCTS: Gaskets; Packings; Oil and grease 
seals; Molded rubber and asbestos goods. 

GASKET SHOP, 
435 Brannan St., San Francisco, Calif. 

PERSONNEL: W. E. Stevens, Gen. Mgr. 
PRODUCTS: Gaskets. 
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.. . Thousands of man hours have been 
saved in the production time of air
planes, by the use of Harvill super
high-pressure die castings .. produc
tion costs of many parts have been cut 
as much as 85%. 

ALUMINUM • MAGNESIUM • BRASS 
The long sought combination of light 
weight, high strength die castings is 
now a commercial reality ... through 
new alloying and die casting processes 
pioneered and perfected by Harvill 
engineers. 

27,000 DIE CASTINGS PER DAY 
The manufacturers receiving these 
Harvill die cast parts are not only sav
ing vast sums of money, but also elimi
nating serious production delays that 
were associated with former fabrica
tion or sand cast and machining meth
ods. If you are interested in saving time 
and money, write for quotations. 

A typical assortment of 
Harvill die cast parts, rang
ing in size from a Y2 " pulley 

to a 32" cover plate . 
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GAY ENGINEERING CORP. OF CALIF., 
2730 E. 11th St., Los Angeles, Calif. 

PERSONNEL: Norman H. Gay, Pres. 
PRODUCTS: Precision bendmg and forming; 
Welding; Refrigeration and air conditioning. 

GENERAL AIRCRAFT EQUIPMENT, INC., 
444 Madison Ave., New York, N.Y. 

PERSONNEL: J. C. Daninos, Pres. 
PRODUCTS: Controls; Propulsive flame damp
ing exhausts; Cowlings. 

GENERAL AIRCRAFT SUPPLY CORP., 
Detroit, Mich. 

PERSONNEL: Lawrence F. Zygmunt, Pres. 
PRODUCTS: Accessories. 

GENERAL ARMATURE CORP., 
Lock Haven, Pa. 

PERSONNEL: Lou Mervis, Pres. 
PRODUCTs: Generators; Starting motors. 

GENERAL CABLE CORP., 
420 Lexington Ave., New York, N.Y. 

PERSONNEL: D. R. G. Palmer, Pres. 
P!<ODUCTS: Ignition wire; Lighting and power 
w1re. 

GENERAL ELECTRIC CO., 
1 River Rd., Schenectady, N.Y. 

PERSONNEL: John E. N. Humc, Mgr.; John C. 
Miller, Sales Mgr. 
PRODUCTs: Superchargers; Generators; Motors; 
Instruments. 

GENERAL FIRE TRUCK CORP., 
2200 E. Jefferson, Detroit, Mich. 

PERSONNEL: C. K. Huthsing, Pres. 
PRODUCTS: Fire extinguishers; Fire apparatus. 

GENERAL LEAD BATTERIES CO., 
125 Chapel St., Newark, N.J. 

PERSONNEL: John B. Pruyn, Pres. 
PRODUCTS: Storage batteries. 

GENERAL RADIO CO., 
30 State St., Cambridge, Mass. 

PEI<.SONNEL: M. Eastham, Pres. 
PRODUCTS: Measuring and test equipment. 

GENERAL SCIENTIFIC EQUIPMENT CO., 
2735 N. Broad St., Philadelphia, Pa. 

PERSONNEL: M. Kline, Gen. Mgr. 
PRODUCTS: Hydrometers; Thermometers; Gog
gles; Respirators; Battery equipment. 

GENERAL TIRE & RUBBER CO., Akron, 0. 
PERSONNEL: Wm. O'Neil, Pres. 
PRODUCTS: Airplane tires. 

GEOMETRIC TOOL CO., New Haven, Conn. 
PERSONNEL: G. S. Train, Sales Mgr. 
PRODUCTS: Die heads; Collapsing taps; Thread
ing machines; Chaser grinders. 

E. A. GERLACH CO., 
3567-71 Sepviva St., Philadelphia, Pa. 

PERSONNEL: R. G. Gerlach, Pres. 
PRODU~~s: Degreasing, paint stripping, de
carbomzmg compounds. 

GILBERT & BARKER MANUFACTURING 
CO., Springfield, Mass. 

PERSONNEL: S.C. Hope, Pres. 
PRoDUCTS: Gasoline pumps; Aero pits. 

GISHOLT MACHINE CO., 1245 E. Washing
ton Ave., Madison, Wise. 

PERSONNEL: G. H. Johnson, Pres. 
PRODUCTS: Lathes. 

GLENN-ROBERTS CO., 
1009 Fruitvale Ave., Oakland, Calif. 

PERSO:<NEL: G. G. Glenn, Pres. 
PRODt.:CTs: Arc welders. 

GOETZE GASKET & PACKING CO., INC 
Allen Ave., New Brunswick, N.J. 

PERSO:<NEL: F. Goetze, Pres. 
PRODUCTS: ~!ctallic gaskets. 

GOGGLE PARTS CO., 
Century Bldg., Cleveland, 0. 

PERSONN~;L: \V. R. Paterson and j. D. Hill. 
PRODUCTS: Goggles. 

B. F. GOODRICH CO., Akron, 0. 
PERSONNEL: G. E. Brunner, Gen. ~!gr. 
PRODUCTs: Tires and tubt·s; De-icers; Miscel
laneous accessories. 

GOODYEAR TIRE & RUBBER CO., INC., 
Akron, 0. 

PERSONNEl.: E. J. Thomas, Pres.; R. S. \Vilson, 
Vice Pres.; W. D. Shilts, Secy.; Z. C. Oseland, 
Treas.; V. R. Jacobs, 1\!~:r. Aeronautics Dept. 
PRODUCTs: Tires; Tubes; \Vhecls; Brakes; 
Miscellaneous rubber products. 

GOULD STORAGE BATTERY CORP., 
35 Neoga St., Depew, N.Y. 

PERSONNEl.: H. G. Barnes, Gen. Mgr. 
PRODUCTS: Storage batteries. 

GRANBERG EQUIPMENT, INC. 
1308-67th St., Oakland, Calif. 

PERSONNEL: A. J. Granberg, Pres. 
PRoDUCTS: Refuelling pumps. 

GRATON & KNIGHT CO., 
356 Franklin St., Worcester, Mass. 

PERSONNEL: A. N. Bennett, Pres. 
PRODUCTS: Leather products. 

GRAY RADIO CO., 730 Okeechobee Rd., 
W. Palm Beach, Fla. 

PERSONNEL: F. E. Gray, Pres. 
PRODUCTS: Radio equipment. 

GREENFIELD TAP AND DIE CORP., 
Greenfield, Mass. 

PERSONNEL: H. M. Hubbard, Pres. 
PRODUCTS: Taps; Dies; Drills; Reamers; 
Gages; Pipe tools. 

GREIST MANUFACTURING CO., 
Blake St., New Haven, Conn. 

PERSONNEL: H. Ely, Pres. 
PRODUCTS: Precision stampings; Small ma
chine and screw machine parts. 

GRIMES MANUFACTURING CO., 
515 N. Russell St., Urbana, 0. 

PERSoNNEL: W. G. Grimes, Pres.; L. B. Moore, 
Chief Eng.; D. 0. Printz, Mgr. 
PRoDUCTs: All types of aircraft lighting equip
ment. 

GULF OIL CORP., 
Gulf Bldg., Pittsburgh, Pa. 

PERSONNEL: AI Williams, Mgr. 
PRoDUCTs: Aviation lubricants and fuels. 

EDWIN F. GUTH CO., St. Louis, Mo. 
PERSONNEL: G. S. Watts, V. Pres. 
PRODUCTs: Electric lighting fixtures. 

GWINN AIRCAR CO., 
5182 Roxbury Rd., San Diego, Calif. 

PERSONNEL: j. M. Gwinn, Jr., Pres. 
PROL>UCTS: (Licensor of patents.) 
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HALL MANUFACTURING CO., 
1560 Woodland Ave., Toledo, 0. 

PERSONNEL: E. A . Hall , P res. 
PROD UCTS: Valve seat grinders; Valve refacer . 

HAMILTON FOUNDRY & MACHINE CO., 
!55! Lincoln Ave., Hamilton, 0 . 

PERSONNEL: P e ter E. Rentschle r, Pres . 
PRODUCTS: Gray iron and meehanite castings. 

HAMILTON STANDARD PROPELLERS, 
DIV. OF UNITED AIRCRAFT CORP., 
East Hartford, Conn. 

PERSONNEL: S. A . Stewart, Gen. Mgr.; H . M . 
Elli s, Sales Mgr .; L. D . Lyma n, Dir. Pub. R ei.; 
A. C. Wolz, Pur. Dir. 
PROD UCTS: Propellers. 

HAMILTON STEEL CO., Cleveland, 0. 
PERSONNEL: H. K. H amilton, Pres. 
PRODUCTS: Aircraft bars. 

HARBOR PLYWOOD CORP., 
Hoquiam, Wash. 

PERSONNEL: E. W. Daniels, Pres. 
PRODUCTS : Plywood. 

HARDWICK, HINDLE, INC., 
40 Hermon St. , Newark, N.J. 

PERSONNEL: A. H. H a rdwick, Pres. 
PRODUCTS: Resis t ors ; Rheostats . 

HARRIS CALORIFIC CO., 
5501 Cass Ave., N. W., Cleveland, 0. 

PERSONNEL: Lorn Campbell, Jr., Pres. 
PRODUCTS: Oxygen regulators; Welding torches. 

HARTFORD SPECIAL MACHINERY CO., 
287 Homestead Ave., Hartford, Conn. 

PERSONNEL: J oseph Merritt, Pres. 
PRODUCTS: Engine and airplane parts. 

HARTZELL PROPELLER CO., DIV. OF 
HARTZELL INDUSTRIES, INC., Box 
909, Piqua, 0. 

PERSONNEL: R. N. H artzell, Pres.; R. Peck, 
Secy.; R. V. Hartzell, Treas.; R. W. Zimmerlin, 
Sales Mgr. 
PRODUCTS: Wood propellers and test clubs; 
Aluminum alloy propeller blades. 

HARVEY RADIO LABORATORIES, INC., 
447 Concord Ave., Cambridge, Mass. 

PERSONNEL : Frank Lyman, Pres. 
PRODUCTS: Radio equipment (military). 

HASKELITE MFG. CORP., 208 W. Wash
ington St., Chicago, Ill. 

PERSONNEL: G . R. Meyercord, Jr., Pres. 
PRODUCTS: Plywoods. 

HARVILL AIRCRAFT DIE CASTING CORP., 
6251 W.Century Blvd., Inglewood, Calif. 

PERSONNEL: H . L. Harvill, Pres. & Gen. M gr . 
PROD UCTS: Die castings; Die casting dies; Die 
casting machines. 

HAYES INDUSTRIES, INC., Jackson, Mich. 
PERSONNEL : C. B. Hayes, Pres.; Chas. Holler
ith , V. Pres.; E. C. Hetherwick, Secy.; W. H. 
Maxson, Chief Eng. 
PRODUCTS: Aircraft wheels; Brakes ; Axles. 

HEALD MACHINE CO., Worcester, Mass . 
PERSONNEL: R. N. H eald, Pres. 
PROD UCTS : Precision g rinding and finishing 
machines. 

HEATH CO. , Benton Harbor, Mich. 
PERSONNEL: H oward E. Anthony, Gen. Mgr . 
PRODUCTS: Aircraft components. 

HElM CO., 46 Sanford St., Fairfield, Conn. 
PERSONNEL: L. R . H eim, Pres. 
PROD UCTS: Polishing machines ; R oller bear· 
ings; Dowel pins. 

HEINEMANN ClRCillT BREAKER CO., 
96 Plum St. , Trenton, N.J. 

PRODUCTS: Circuit breakers . 

HEINTZ AND KAUFMAN, LTD., 
S. San Francisco, Calif. 

PERSONNEL: H. M. Lorber, Pres. 
PROD UCTS : Motor driven a ntenna reel. 

HERBRAND CORP., Fremont, 0. 
PERSONNEL: A. C. G ropp, Sales Mgr. 
PROD UCTS : Hand tools. 

HERRICK IRON WORKS, 
18th & Campbell Sts., Oakland, Calif. 

PERSONNEL: S. Herrick, Gen. Mgr. 
PROD UCTS : H angar frames; H angar doors. 

HEYMAN MANUFACTURING CO., 
Michigan Ave. , Kenilworth, N. ]. 

PERSONNEL: Horace W. H eym an, Pres. 
PRODUCTS: Metal s t ampings. 

HEYWOOD-WAKEFIELD CO., 
Central St., Gardner, Mass . 

PERSONNEL: Geo. E. Cornwall, Sales Mgr. 
P RODUCTS : Seats. 

HICKOK ELECTRICAL INSTRUMENT CO. 
10514 Dupont Ave., Cleveland, 0. 

PERSONNE L: R. D. Hickok, Pres. 
PRODUCTS: Instruments. 

HIGHBRIDGE-INTERNATIONAL CO., 
Morris Hgts. Sta. , New York, N.Y. 

PRODUCTS: Forgings; Stampmgs. 

HILL AIRCRAFT STREAMLINERS CO., 
700 W. 6th St. , Cincinnati, 0. 

PERSON NEL : J ohn A. Hill, Pres. . 
PRODUCTS: Cowlings; Wheel pants; Speed nngs; 
Nacelles. 

HILLS-McCANNA CO., 
2349-59 Nelson St. , Chicago, ill. 

PERSONNEL: Keith Carpenter Pres. 
PRODUCTS: Pumps; Valves; Lubncators; Pro
tection tubes. 

HILO VARNISH CORP., 
42 Stewart Ave., Brooklyn, N.Y. 

PERSONNEL: Carl J. Schumann, Pres. 
PRODUCTS: Finishes . 

HOBART BROS. CO., 1 Hobart Sq., Troy, 0. 
PERSONNEL: E. A. Hobart, Pres. 
PRODUCTS: Arc welding machines ; Electrodes; 
Accessories. 

R. HOE & CO., INC., 
910 E. 138 St., New York, N.Y. 

PERSONNEL: H . M. Tillinghast, Pres. 
PRODUCTS: Engine parts. 
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HOLISTER COIL SPRING MFG. CO., 
7100 Avalon Blvd., Los Angeles, Calif. 

PERSONNEL: Frank 0. Holister, Mgr. 
PRODUCTS: Coil springs; Wire forms; Metal 
stampings; Tools; Dies. 

HOLLEY CARBURETOR CO., Detroit, Mich. 
PERSONNEL: Earl Holley, Pres . 
PRODUCTS: Carburetors. 

HOLO-KROME SCREW CORP., 
Hartford, Conn. 

PERSONNEl.: W. A. Purtell, Pres. 
PRODUCTS: Screws; Pipe plugs; Bolts; K eys. 

HOUDE ENGINEERING CORP., 
537 E. Delavan Ave., Buffalo, N. Y. 

PERSONNE L: Ralph F. P eo, Gen. Mgr. 
PRODUCTS: Shock absorbers; Shimmy d amp
eners. 

E. F. HOUGHTON & CO., 
Philadelphia, Pa. 

PERSONNEL: A. E . Ca rpenter, Pres. 
PROD UCTS: L eather packings and belting; 
Lubricants . 

HUMBLE OIL & REFINING CO., 
Humble Bldg., Houston, Tex. 

PERSONNEL: C. C. Scott, M gr. 
PRODUCTS: Gasoline; Lubricants. 

MARK HURD MANUFACTURING CORP., 
1313 3rd Ave., S. Minneapolis, Minn. 

PERSONNEL: Theodore W. Bennett, Pres. 
PRODUCTS: Pre cision cameras ; V1ew find er 
mounts; Shutter testers; R emote control 
instru.m ents. 

HYDRAULIC PRESS MANUFACTURING 
CO., Mount Gilead, 0. 

PERSONNEL: H . F. M acM illin, Pres . 
PRODUCTS: Hydraulic presses; Generators; 
Controls; Hydra ulic systems. 

I 

IDEAL CLAMP MANUFACTURING CO., 
INC., 200 Bradford St., Brooklyn, N.Y. 

PERSONNEL: Phil R auch, Pres. 
PRODUCTS: Clamps; Clips; Fasteners. 

IDEAL ELECTRIC & MANUFACTURING 
CO., Mansfield, 0. 

PERSONNEL: S. Glen Vinson, Pres. 
PRODUCTs: Motors; Generators. 

IDEAL POWER LAWN MOWER CO., 
700 E. Kalamazoo St., Lansing, Mich. 

PERSONNEL: C. S. Roe, Pres. 
PRODUCTS: Industrial sweepers and mowers. 

ILLINOIS TESTING LABORATORIES, INC., 
420 N. La Salle St., Chicago, Ill. 

PERSONNEL: J. A. Obermaier, Pres. 
PRODUCTS: Pyrometers; Resistance thermome
ters; Air velocity instruments. 

IMPERIAL BRASS MANUFACTURING CO., 
1280 W. Harrison St., Chicago, Ill. 

PERSONNEL: J. T. Greenlee, Mgr. 
PRODUCTS: Tools. 

INDEPENDENT PNEUMATIC TOOL CO., 
600 W. Jackson Blvd., Chicago, Ill. 

PERSONNEL: N. C. Hurley, Pres. 
PRODUCTS: Tools. 

INGERSOLL-RAND CO., 
11 Broadway, New York, N.Y. 

PER SONNEL: D. C . K eefe , Pres . 
PR OD UCTS : T ools. 

lNSULITE, 1100 Builde rs Excha nge Bldg., 
Minneapolis, Minn. 

PERSONN EL: E. \V. Morrill, Gen. Mgr. 
PRODUCTS: Insul ation board. 

lNTERCONTINENT AIRCRAFT CORP., 
Miami, Fla. 

PERSONNE L: B. G. L eighton , Pres. 
PRODUCTS: Aircraft parts a nd accessor ies . 

INTERNATIONAL DERRICK & EQUIP
MENT DIY., INTERNATIONAL
STACEY CORP., 875 Michigan Ave., 
Columbus, 0. 

P ERSONNEL: 0. M. H avekotte, Pres. 
PRODUCTS: H anga rs; Industria l bttildings. 

INTERNATIONAL ENGINEERING WORKS, 
INC., Waverly St., Framingham, Mass. 

P ERSONNEL: J, J . Prindiville, Pres. 
PRODUCTS: Steel shelving; Boilers. 

INTERNATIONAL FLARE SIGNAL (see Kil
gore Manufacturing Co.) 

INTERNATIONAL STEEL CO., 
1321 Edgar St., Evansville, Ind. 

PERSONNEL: Henry Bohnsack, Pres . 
PRODUCTS : Hanga rs; Roofing; Doors . 

INTERSTATE AIRCRAFT & ENGINEERING 
CORP., 2600 W. Imperial Highway, El 
Segundo, Calif. 

PERSONNEL: Do n P. Smith, Pres.; W . E. 
Hirtensteiner, V. Pres .; L. B. Cameron, Secy .
Treas. 
PRODUCTS: Hydraulic units; Machine gun 
chargers; Pressure valves; Other precision 
products. 

IRVING AIR CHUTE CO., INC., 
1670 Jefferson Ave., Buffalo, N. Y. 

PERSONNEL: George Waite, Pres. . 
PRODUCTS: Parachutes; P a rachute equtpment. 

IRVINGTON VARNISH & INSULATOR CO., 
6 Argyle Terrace, Irvington, N. ]. 

PERSONNEL: A. E. Jones, Pres.; F. A. Shoe
maker, Sales Mgr. 
PRODUCTS: Finishes. 

J 

JACK & HEINTZ, INC., 
809 Hanna Bldg., Cleveland, 0. 

PERSONNEL: Wm. S. Jack, Pres. 
PRoDucTs: Electric starters. 

JAEGER WATCH CO., INC., 
304 E. 45th St., New York, N.Y. 

PERSONNEL: Edgar L. Vail, Pres. 
PRODUCTs: Aviation clocks; Tachometers; Air
speed indicators. 

JESSOP STEEL CO., Washington, Pa. 
PERSONNEL: R. E . Emery, Pres. 
PRODUCTS: Carbon, alloy, stainless and com
posite steels. 



DIRECT ORY SECTIO 

LEECE 
NEVILLE 
VOLTAGE REGULATED 

ELECTRIC 
GENERATING SYSTEMS 

AND RELAYS 
fo r 

AIRCRAFT 

THE LEECE-NEVILLE COMPANY 
c LEy ELAND I 0 HI 0 I u. 5. A. 
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JOHNS-MANVILLE, 
22 East 40th St. , N ew York , N . Y. 

PERSONNEL: T. K . M ia l, V. P res . 
PRODUCTS: Packings; I nsulation ; F looring ; 
Roofing. 

JOHNSON & JOHNSON, 
N ew Brunswick, N.J. 

PRODUCTS : F irst a id kits. 

JOHNSON BRONZE CO., New Castle , Pa. 
PERSONNEL : P . J . F laherty , P res. 
PRODUCTS : Bearings ; Bush ings. 

CARLYLE JOHNSON MACIDNE CO., 
52 Main St., Manchester, Conn. 

PERSONNEL: S. H . Simon , Pres. 
PRODUCTS: Clu tch es . 

JOHNSON NATIONAL INSIGNIA CO., 
INC., 314 W . 14th St. , N ew York, N. Y. 

PERSONNEL: W . F. Esling, P res. 
P RODUCTs: Emblems ; T rophies. 

JONES-DABNEY CO., 
47 Green St. , M a lden, Mass. 

PERSONNEL: G. A. Litch fie ld , Mgr. 
PRODUCTS: Aircra ft protective coatings. 

HOWARD B . JONES, 
2300 Waba nsia Ave., Chicago , Ill . 

PERSONNEL: W . A. Bockius, Sales Mgr. 
PRODUCTS: T erminals; Sockets; F use mou nt s ; 
E lectrical connecting d evices. 

JONES-MOTROLA SALES CO. , 
432 Fairfield Ave. , Sta mford, Conn. 

PERSONNEL: C . E . Rees, M gr . 
P RODUCTS : Tachometers ; Mech a nical fuel 
pumps; P ortable electric drills . 

W . B. JONES SPRING CO. , 
124 E. 7th St., Cincinnati , 0. 

PERSONNEL: W. B. J ones , P res. 
PRODUCTS: Coiled wire springs . 

K 

KAY & ESS CO. , 820 K iser St., Da yton, 0 . 
PERSONNEL: H . G . Kittredge , Pres. 
PRODUCTS: F inish es. 

KAY PRODUCTS CO. , 
4825 Cabot St., Detroit , Mich. 

PERSONNEL: Stanley E. Knauss, Pres. 
PRODUCTs : Parts ; Assemblies. 

KELITE PRODUCTS, INC., 
909 E . 60th St. , Los Angeles , Calif. 

PERSONNEL: L. C. Sorensen , Pres. 
PRODUCTS : Aircraft cleani ng compounds . 

KELLOGG SWITCHBOARD & SUPPLY CO., 
6650 S. Cicero Ave., Chicago , Ill. 

PERSONNEL: M. K. McGrath , Pres. 
PRODUCTS : E lect rical commu nications products . 

KENYON TRANSFORMER CO., INC., 
840 Barry St., Bronx, N.Y. 

PERSONNEL: F. P . K enyon Pres. 
PRODUCTS: T ransformers . ' 

KESTER SOLDER CO. , Chicago , IU. 
PERSONNEL: F. C . Engelhart, Pres. 
PRODUCTS: Solders; F luxes. 

KEY CO., East S t. Louis , Ill. 
PERSONNEL: R. L . D utton , Pres. 
P RODUCTS: E lectric steel cast ings; Pipe joint 
com pound . 

WALTER KIDDE & CO., INC. , 
140 Cedar St. , New York, N.Y. 

PERSONNEL: C. L . G riffi n , Sales Mgr. 
PllODUCTS: F ire extinguish ing equipment; Flo
tation gc:>r ; Oxygen b reathing appa ratus ; L ife 
rafts :>nd j ackets. 

KILGORE MFG. CO. , INTERNATIONAL 
FLARE-SIGNAL DIV., Tipp City, 0. 

PERSONNEL : A. F. Hubbard , V. P res. ; D . L . 
Reed , Asst. to V. Pres. 
PRODUCTS: F lares and signals; Pyrotechnics; 
F usees; F lashligh t p istols and cart ridges. 

KIRK & BLUM MANUFACTURING CO., 
2852 Spring Grove Ave., Cincinnati , 0 . 

PERSONNEL : S. W . Kirk , P res. 
PRODUCTS : Dust collecting and fume exhaust 
system s; Tanks ; St :>inless steel work. 

KIRKIDLL RUBBER CO., 
811 W. 58th St., Los Angeles, Calif. 

PERSONNEL: T . K irk Hill , P res. 
P RODUCTS: Molded goods ; E xtruded goods ; 
Sh eet stock . 

KLIEGL BROS. UNIVERSAL ELECTRIC 
STAGE LIGHTING CO. , INC., 321 W. 
50th St. , New York, N.Y. 

P ERSONNEL: J ohn H . K liegl , Pres. 
P RODUCTS: F loodlights; Connectors ; Plug out
lets; Spotligh ts. 

KLINE SPRING CO., 
19100 F irwood Rd. , Cleveland , 0. 

P ERSONNEL: Allen B. K line, Pres. 
P RODUCTS: Mech anical sp rings . 

KNU-VISE INC., 
16841 Hamilton, Detroit, Mich. 

P ERSONNEL: F rank L . McK enna , Pres.; Rob t . 
D . Squ iers, V . Pres. 
P RODUCTS: Toggle act ion clamping dev ices. 

KOLLSMAN INSTRUMENT DIV. OF 
SQUARE D CO., 80-08 45th Ave., Elm
hurst, N . Y. 

P ERSONNEL: F. W. Magin, Pres.; H enry Mor
gan, Secy. & T reas.; Paul K ollsman, V. Pres.; 
Wesley C . Bonn , Sales Mgr .; J . Goodrich , Pur. 
Dir. 
P RODUCTS: Accelerometers; Climb, speed a nd 
direction ind icators; Altimeters; B arom eters ; 
Clocks; Compasses; Ant i-icing and d e-icer 
equipment; Dyna1notors; E ngine accessories i 
P1tot st atic t ubes; Synch roscopes ; T elegon re
mote indicators ; T h ermometers . 

E. KONIGSLOW STAMPING AND TOOL 
CO., 3401 Vega Ave., Cleveland, 0. 

PERSONNEL: H . F . St uhr, Pres. 
P RoDucTs : Dies ; Met al st a mpings. 

OTTO KONIGSLOW MANUFACTURING 
CO. , 3610 Perkins Ave., Cleveland, 0. 

P EJ<SONNEL: C. A . Thompson. 
P RODU CTS: Metal stampings. 

KOPPERS COMPANY, Baltimore , Md. 
P ERSONNEL: Allen W. Mort on, V . Pres. ; J ohn 
A. Worth ington , Gen. Mgr.; J. E . Aldridge 
Pur. D ir. 
P RODUC'fS: Ham mered piston rings . 
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WIRES & 
CABLES 

FOR 

AIRCRAFT WIRING 

,._~; Lenz Wires and Cables can be made to meet 
C,. th e requirements of Aircraft Manufacturers and 

Government speciRcalions. Such desirable 
qu olities as Rame resistance , moisture resistance 
and high dielectric strength are developed to a 
high degree. Some of the Lenz Wires that 
have found particularly wide acceptance among 
Manufacturers of A ircraft and Aircraft Instru
ments are described below. 

A combination of wrapped acetate tape and 
colton textile Impregnated with a Aame resistant 
compound. Voltage breakdown at room tem
perature 9000 Volts. 
Voltage breakdown alter 24 hours Immersion 
In water 4000 Volts. 

SPIBRAC 
Insulation consists of spiral wrapped varnished 
cambric with colton braid and Impregnated 
with Rome resistant compound. High Voltage 
Breakdown. Made to U. S. Government Speci 
Rcellons. 

LENCEL 
A wire of high d ielectric characteristics but 
small diameter, extremely desirable lor use in 
cables where size must be kept to a minimum. 

LENZ 

LENGLAS 
A Aameprool Fiberglas insulated wire . Insu
lation will not support combustion even when 
conductor Is heated to incandescence. 

AEROGLAS 
A combination of spiral wrapped acetate lope 
and double Fiberglas braid, lacquer impreg
nated. Offers extremely high voltage break· 
down and excellent Aame resistant qualities. 

LENZ R. F. 
HOOK-UP WIRE 

Patent No. 2120306 
Especially recommended lor High Frequency 
Instrument Wiring. Offers high voltage break
down, high insulation resistance and low power 
factor under adverse climatic conditions. Used 
lor aircraft radio receivers and direction Anding 
equipment. 

SHIELDED WIRES & CABLES 
All Lcnz Wires are furnished In various sizes of conductors in 
both solid and stranded construction and with color coded 
insulation. 

LENZ ELECTRIC 
MANUFACTURING CO. 

1751 North Western Avenue 

CHICAGO ILLINOIS 

ENJOYING ITS 37th YEAR OF SUCCESSFUL BUSINESS 
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KUHN PAINT & VARNISH WORKS, 
4020 Center St. , Houston, T ex. 

PE RSONNE L: H. j. Kuhn, Pres . 
PRODUCT : Finishes . 

L 

L. M. GEAR CO., 
23120 Gratiot Ave., E . D etroit, Mich. 

PERSONNEL: Julian C. M eier , Gen . M gr. 
PR OD UCTS: Pu mp, distributor and timing gears . 

LACKAWANNA LEATHER CO., 
Hackettstown, N. ] . 

P EI<SONNE L: R. C . Good, Pres. 
PRODUCTS: Upholste ry lea ther. 

LAIDLAW CO . , INC., 
16 W. 60th St., New York, N.Y. 

PER SONNEL: A. P. L a idlaw , Pres. 
PROD UCTS: Uphols t e ry . 

LAMINATED SHIM CO., INC., 
Glenbrook, Conn. 

PER SONNEL: C. N. A born, Pres. 
P!l ODucrs: Sh im s; Shim stock . 

LAMSON & SESSIONS CO., 
1971 W. 85th St., Cleveland, 0. 

P ERSONNEL: A. E. R. P eterka, M gr. 
PRODUCTS: Cotters ; Nuts; Pins ; Bolts. 

LANGLEY INSTRUMENT AND MACHINE 
CO., 660 2nd Ave. , San Diego , Calif. 

P ERSONNEL: W ayman Crow, Pres . 
PRODUCTS: Plight control mechanism s. 

LANSING STAMPING CO., Lansing, Mich. 
PERSONNEL: Geo . F. Conway, Pres . 
PRODUCTS: Stampings ; P ressed m etal products. 

LAWRANCE ENGINEERING & RESEARCH 
CORP., Linden, N. ]. 

PE!lSONN EL : C . L. La wrance , Pres . 
PRODUCTS: Auxi liary power pla nts . 

LAWSON MACHINE & TOOL CO., 
131-149 Exchange St., Malden, Mass. 

PERSONNEL : C h ester M . L awson, P res . 
PROD UCTS: Small eng ine parts. 

JOHN W. LEAHY, 
130 White St., Danbury, Conn. 

PERSONNEL: J ohn W . Leahy, Pres. 
PRODUCTS : Bolts; Parts . 

LEAR AVIA, INC., Dayton, 0. 
PERSONNEL: Wm. P. L ear, Pres. ; T. S. Harris, 
V. Pres.; E. H enderson, Treas. ; M. A. Steele , 
Secy . ; J. G. Gordon, Pur. Dir.; R. S . Va n Cleve, 
Sales Mgr.; H . W . Roberts, Pub. Dir. 
PRODUCTS: Transmitters ; Receivers; Direction 
finders; Miscellaneous radio equipment; 
C lutches ; Aircraft accessories. 

R. K. LEBLOND MACHINE TOOL CO., 
Madison & Edwards Rds., Cincinnati, 0. 

PERSONN EL: R. E. LeBlond, Pres. 
PROD UCTS: Lat h es . 

LEECE- NEVILLE CO., 5362 Hamilton Ave . 
N . W., Cleveland, 0. 

PERSONN EL: B. M. L eece , Pres. ; P. H. Nevill e , 
V . . Pres .; Geo. S. Cole , Secy .-Treas .; A. A. 
Skmner , Sales Mgr. 
PRODUCTs : E lectrical equipment; Generators. 

LEEDS & NORTHRUP CO. , 
4970 Stenton Ave. , Philadelphia, Pa. 

P ERSONNEL: C. S. Reddin>:. Pres . 
PRODUCTS: Instrum ents ; Co nt ro ls ; T elemeters. 

LEMPCO PRODUCTS, INC., Bedford, 0. 
PEI< SONNEL:]. F . Strand, Pres . 
P r<ODUCTS: Grind ers ; P resses . 

LENZ ELECTRIC MANUFACTURING CO., 
1751 N . Wes tern Ave . , Chicago, Ill. 

PE RSONNE l.: J . Mayo Lenz , Pres. 
PRODUCTS: Shielded cords, cables a nd wires. 

LEWIS ENGINEERING CO., 
Naugatuck, Conn. 

PE!lSONN Et.: H arri s Whittemore, Jr . , Pres . 
PnooucTs: T em perature n1 c.asuring instru
tncnts . 

LillBEY-OWENS-FORD GLASS CO., 
Nicholas Bldg., Toledo, 0. 

PERSONN El. : j ohn D . Biggers, Pres . 
PRODUCTS: W indow glass. 

LillERTY AIRCRAFT PRODUCTS, 
Motor Ave., Farmingdale, N. Y. 

PERSONNEL: Robert Simon, Pres. ; G. H. 
H auser, V. Pres. ; vVm. G. Holma n, Secy . 
PR ODUCTS: !\•l achin e parts. 

LIDRASCOPE, INC., 
72 N. Tujunga Ave., Burbank, Calif. 

PEtl SONN EL: Lewis W. Imm, Pres. 
PI!OD UCTS: Balance compute rs; Fligh t com
pu tors ; Control equ ipment. 

LIGHTS, INC., 
1107 So. Fremont Ave. , Alhambra, Calif. 

PE RSONNEL: Thayer Thorndike, Pres.; V. Os
burne, V. Pres. ; D. L. B utler, Secy.-Trens. 
PRODUCTS: Lighting equ ipment fo r a ircraft a nd 
la nding fi elds. 

LINEAR PACKING & RUBBER CO., 
State Rd. & Levick St., Philadelphia, Pa. 

PERSONNEL: A. W. Swartz, Pres . 
Pt<ODUCTS: Ai rp lane packings . 

LINK AVIATION DEVICES, INC., 
Binghamton, N.Y. 

PERSONNEL : E . A . L ink, Jr., Pres. 
PRODUCTS: Link trainers . 

LIQUIDOMETER CORP. , 36-16 Skillman 
Ave., Long Is land City, N.Y. 

PERSONN EL: C . A . d eGicrs, Pres .; H. T . C ulli
nan, V . Pres. ; H. A. Kurowski, Trcas . 
PRODUCTS: Instruments; gauges. 

LISLE CORP., Clarinda, Ia. 
PERSON NEl.: C. V. Lisle, Pres. 
PRODUCTS: M achine tools . 

LITTELFUSE, INC., 
4757 Ravenswood Ave., Chicago, III. 

PERSONNEl.: E. V. Sundt, Pres.; Bernard Kol
lath, V. Pres.; T. M. Blake, Secy.-Treas . 
PRODUCTS: Fuses. 

LODGE & SHIPLEY MACHINE TOOL CO., 
3055 Colerain Ave., Cincinnati, 0. 

PERSONNEL: W. L. Dolle , Pres.; F. Albrecht, 
V. Pres. 
PRODUCTS : Lathes. 

LORD MANUFACTURING CO., 
1635 W. 12th St., Erie, Pa. 

PERSONNEL: H. C . Lord , Pres . 
PRODUCTS: P a rts for radial and inline engines; 
Cowls;.:,Radio equipment; Instrument panels. 
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H . K. LORENTZEN,INC., 
391 W. Broa dway, New York, N . Y. 

P ERSONK EL: H. K. Lorentzen , Pres. 
PR ODUCTS: Stampings ; W elding. 

LORENZEN PROPELLER CO . , 
Munic ipal Airport , Niles , Mich . 

P ERSONNEL: R oger E . Lorenzen , Pres . 
PRODUCTS: Prop ellers ; F light inst ruments . 

LOWE BROTHERS CO. , 
Jd & Wayn e Ave., Dayton , 0 . 

PERSONK EL: C. H. H a mpton, 1\•l gr . 
PROD CTS: Finishes . 

LUCAS SCREW PRODUCTS CO. , 
24 Verona St. , Roches ter, N . Y. 

PE!l SONN EL : G . E. Lucas, P res. 
P ROD ·cTs: A utom atic screw product s; Turre t 
la thes. 

LUFKIN RULE CO . , Sagi naw , Mich. 
P ERSONNE L: R . G . T hompson, Pres . 
PROD UCTS : Precision and n1 casuring tools . 

M 

WARREN McARTHUR CORP. , 
l Park Ave . , N ew York , N . Y. 

PER,SONNEL: Warren McArthur, Pres . 
P RODUCT6: Aircra ft seat s. 

McCAULEY STEEL PROPELLER CO ., 
2900 W . 2nd St. , D ayton, 0 . 

PERSONN EL: E . G . McCauley, Pres. 
P ROD UCTS: Propellers. 

McCORD RADIATOR & MANUFACTURING 
CO., Detroit, Mich. 

P ERSONN EL: A . C. McCord , P res . 
PRODUCTS : R adiators. 

McCULLOCH ENGINEERING CO., 
3227 N. Jist St. , Milwaukee , Wise. 

PERSONNEL: Robert P . M cCulloch , Pres. 
PRODUCTS: Cabin superch a rgers . 

McQUAY-NORRIS MANUFACTURING CO., 
St. Louis, Mo. 

PERSONNEL : W. K. Norris, Pres. 
PRODUCTS: Pistons ; Pins ; Valves. 

MACWHYTE CO., K enosha, Wise. 
PERSONN EL: J ames A . W eagle , Ch . Eng. 
PRODUCTS : Tire rods ; Aircraft cables . 

MAGNAFLUX CORP. , 5908 Northwest High-
way, Chicago, Ill. 

PERSON NEL: A . V . deForest, Pres . 
PRODUCTS: Insp ect ion equipment . 

MAGNESIUM PRODUCTS, INC., 
1119 Sa nta F e Ave. , Los Angeles, Calif. 

P ERSONNEL: E a rl R. Clayton, Pres. 
P RODUCTS: Castings. 

MAGNUS CHEMICAL CO., INC., 
South Ave., Garwood, N . J. 

P ERSONNEL: W . M . Campbell, Pres. 
PRODUCTS: Clea ners . 

MANHATTAN RUBBER MANUFACTURING 
DIV. OF RAYBESTOS-MANHATTAN, 
IN; C. , 61 Willett St. , Passaic, N . J. 

P ERSONNEL: C. L . Frink Adv. Mgr . 
P RODUCTs : Mountings ; Conn ect ions; P acking ; 
F u el h ose; Rubber goods . 

MANNING , MAXWELL & MOORE, INC . , 
11 Elias St. , Bridge port, Conn. 

PloRSOKNEL: R . R. Wason, P res. 
P ROD 'CTS: Gauges; Indicators ; Thermometers . 

MARKAL CO. , 6 E . Lak e St. , Chicago, Ill. 
PERSONNE L: B . Lytton, Mg r. 
PR ancers : Paint . 

MARQUETTE METAL PRODUCTS CO . , 
1145 Ga lewood Dr. , Cleveland, 0. 

P E ~SOKK EL : H erbert Glcitz, Pres . 
P RODt.:C TS: E ng in e a nd propell er par ts . 

MARTI N-DECKER CORP. , 
3441 Cherry Ave. , Long Beach , Ca lif. 

PI! On L·cTs : Cont rol cable; I ndicato rs. 

MARVEL-SCHEBLER CARBURETER DIV. , 
1910 S t. J ohn S t. , Flint , M ich . 

PEilSOKKEL: S . W . G ray. Pres . 
P ROD ·cTs : Carbureters. 

MARYLAND METAL BUILDING CO . , 
Race & M cComas St. , Ba ltimore , Md . 

PER SONKEL: C . H. Michel, Pres . 
PROD UC TS: H an gars. 

W. L . MAXSON CORP., 
460 W. 34th St., New York, N.Y. 

PERSONNEL: W . L. Maxson , Pres . 
PRODUCTS: Computing a nd cont rol mecha 
n ism s. 

MEISEL PRE SS MANUFACTURING CO ., 
944 Dorchester Ave. , Bos ton , Mass. 

PEilSONNEL: C. A. Meisel , Pres . 
PROD UCTS: Gea rs. 

MELLUS BROTHERS & CO ., 
305 E. 4th St., Los Angeles , Calif. 

PERSONNEL: L . R . Melius , Pres. 
PROD UCTS: Paulins ; Covers ; Cush ions . 

MET-L-WOOD CORP., 
6755 W. 65th St. , Chicago, Ill. 

PERSONN EL: C. C . K endrick , P res . 
PROD UCTS: F loor boards ; Sheet metal sta mp
In gs . 

METAL & THERMIT CORP. , 
120 Broad way, New York, N.Y. 

PERSONNEl. : F . H. H irschla nd, Pres . 
PRODUCTS: W elding equ ip ment; Metals a nd 
alloys. 

MICA INSULATOR COMPANY, 
200 Varick St. , New York , N . Y. 

PERSONN EL: M . A. Cha pman, Pres. 
P RODUCTS : F abricat ing service . 

MICHIGAN TOOL CO . , 
7171 E. McNichols Rd., Detroit, Mich . 

P ERSONNEL: F . E . Birtch, Mgr . 
P RODUCTS : Gears; Speed reducers. 

MICRO SWITCH CORP., Freeport, Ill . 
PERSONNEL : W. B . Schulte, P res. 
PRODUCTS: Switches. 

MICRO-WESTCO, INC., B ettendorf , Ia . 
P ERSONNEL : E. J . B ettendorf, P res . 
PRODUCTS : Water systems ; Pumps. 

MID STATE MANUFACTURING CO., 
W aupun, Wise. 

P ERSONNEL: Wrn . F leming, Jr . , Pres. 
PRODUCTS: Aluminum, Monel, iron , copper ang 
brass r ivets , · · 
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P ILOT'S Seat No. 162 , for use in Martin Military 
Bombers, one of many types of aircraft seating, 

designed, engineered and manufactured for leading 
aircraft builders by the Warren McArthur Corporation. 

W..ARRE:N ~(",6RTrlUR. CORPOQA110N 
0 N E:. PAR.K. AVENUE:. 
M E:.W YO R..K CITY 
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~~ 
MARTIN Bt1A18111 

AN ARSENAL for bombardment and self-defense in air combat ••• the new Marlin B-26 flying 

torpedo for the U.S. Army is now in mass-production. A streamlined, semi-high-wing medium bomber 

••• with retracting tricycle landing gear .•• two 18-cylinder, 1850-horsepower engines • • . gross 

weight of 26,625 pounds ••. the B-26 is the single mass-production type which Marlin is manufac

turing for the Army. Defense is on the wing! 
THE GLENN L. MARTIN COMPANY, Baltimor.,., Marylancl, U.S. A. 

11-26 8DMBER 
Builclers ol Dependable ~· Aircraft Since 1909 

TRADE~ MARK 
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ALEXANDER MILBURN CO., 
1426 W. Baltimore St., Baltimore, Md. 

PERSONKEI, : Alexander F. J enkins, Pres . 
PRODUCTS : \¥elding a nd cutting a pparatus; 
Gas regu lators; Air regu lators. 

MILFORD RIVET AND MACIDNE CO., 
Milford, Conn. 

P ERSONNEL: Fred H. Merwin , Pres . 
PROD UCTS: Rivets ; Screws. 

MILLER MANUFACTURING CO., 
1220 Kaighn Ave. , Camden, N.J. 

PERSONNE L: Wm . I. Mill er , Pres. 
PROD UCTS: Gasket compounds; Organic com
pounds. 

MILLER RUBBER CO . , INC. , 
So. High St., Akron, 0 . 

PERSONNEL : J . F. J ohnston, Mgr. 
P RODUCTS: Oil seals ; P iston cups; Boots. 

MILLERS FALLS CO ., Greenfield, Mass. 
PERSONN EL: Philip R ogers , Pres. 
PROD UC TS: H and tools . 

MINE SAFETY APPLIANCES CO., 
Pittsburgh, Pa. 

PERSONNEL: N . R. Chillingworth, Sales Mgr. 
PROD UCTS : All safety appliances . 

MOLDED INSULATION CO., 
335 E. Price St. , Philadelphia, Pa. 

PERSONNEL : V . I. Zelov, Pres. 
PRODUCTS: Communication equipment; Pul
leysj Radio accessories. 

MONDIE FORGE CO . , INC., 
10274-10300 Berea Rd ., Cleveland, 0. 

PERSONN EL: M.A . Monaghan, Pres. 
PRODUCTS: F orgings; Dies; Special parts. 

MONITE WATERPROOF GLUE CO., 
1628 N. 2nd St., Minneapolis, Minn. 

PERSONNEL: H. L. Prestholdt , Pres. 
PRODUCTS: Glue. 

MONSANTO CHEMICAL CO., MERRIMAC 
DIV., Everett Sta. , Boston, Mass. 

PERSONNEL: W. M. Rand, Gen. Mgr. 
PROD UCTs: Finishes. 

MONSANTO CHEMICAL CO., PLASTICS 
DIV., Springfield, Mass. 

PERSONNEL: J. C. Brooks, Gen . Mgr. ; J . H . 
Clark, Sales Mgr. 
PRODUCTS: Molding materials. 

MOORE DROP FORGING CO., 
38 Walter St., Springfield, Mass. 

PERSONNEL: J. M. Collins, Pres. 
PRODUCTS: Drop forgings; Machine parts. 

MOORE-EASTWOOD & CO., 
537 E. Monument Ave., Dayton, 0. 

PERSONNEL: H. C . Moore. 
PRoDUCTS: P arts and assemblies ; Machine 
tools. 

MORRIS ENGINEERING CO., 
Bay Cities Bldg. , Santa Monica, Calif. 

PERSONNEL: Wm. C. Morris , Pres. 
PRODUCTS: Cla mps. 

MULLINS MANUFACTURING CORP., 
Salem, 0. 

PRoDUCTS: Starn pings. 

MURRAY CORPORATION OF AMERICA, 
7700 Russell St., Detroit , Mich. 

PERSONNEL: E. A. Ruggles , Gen. Mgr. 
PROD UCTS: I nner wings. 

N 

NATIONAL AIRCRAFT EQillPMENT CO . , 
2525 E. 99th St., Los Angeles, Calif. 

PERSONNEL: R. T. Kinney , Pres.; W. A. Kin. 
ney, V. Pres. 
PRODUCTS: Riveting equipment. 

NATIONAL AIRCRAFT MATERIALS CORP., 
P. 0 . Box 469, Rutland, Vt . 

PERSONNEl, : P.R. E aton, Pres.; M . J . E ato n, 
Treas. ; M. V. Quigley , Sccy. 
PRODUCTS: W ood parts of airplanes. 

NATIONAL AUTOMATIC TOOL CO., 
Richmond, Ind. 

PERSONNEL : H . Vv. Bockhoff, Pres . 
PRODUCTS: Spindle drilling, boring and ta pping 
machines. 

NATIONAL CO., INC ., 
61 Sherman St., Malden, Mass. 

PERSONNEL: Wm. A. R eady, Pres .; W. H. 
Balcke, Treas. 
P RODUCTS: Radio receivers, transmitters and 
components. 

NATIONAL COPPER & SMELTING CO ., 
1862 E. 123d St., Cleveland, 0. 

PERSONNEL : H. B . Smith, Pres.; Curtis L. 
Smith, Gen. Mgr. 
PRODUCTS: Copper and brass tubing. 

NATIONAL ENGINEERING CO., 1410 De La 
Torre Way, Los Angeles, Calif. 

PERSONNEL: C. W . Gla nz, Pres.; M. G. Phil
lips, Secy. 
PRODUCTS: Aluminum, brass a nd steel stamp
ings. 

NATIONAL MACIDNE PRODUCTS, 
150 W. Slauson Ave., Los Angeles, Calif. 

PERSONNEL: L . H. Seagrave, Pres.; R. F. 
Sopris , V. Pres . & Gen. Mgr. 
PRODUCTS: Aircraft parts. 

NATIONAL VULCANIZED FIBRE CO., 
P. 0. Box 311, Wilmington, Del. 

PERSONNEL:] . W . Marshall , Pres.; J. K. J ohn
ston, V. Pres.; W . M. Shoemaker, Secy .; ]. P. 
Eckles , Pur. Agt. 
PRODUCTS: Vulcanized fibre; Phenolite ; P eer
less insulation. 

NEPTUNE METER CO., 
50 W. 50th St., New York, N.Y. 

PRODUC'IS: Meters for airport fuel ing opera
tions . 

NEW JERSEY FULGENT CO., INC., 
Whitman Ave., Metuchen, N. ]. 

P ERSONNEL: Samuel D. Wiley, Pres. 
PRODUCTS: Emergency landing flares; Military 
pyrotechnics. 

NEWARK WIRE CLOTH CO., 
351 Verona Ave., Newark, N.J. 

PERSONNEL: L. C. Campbell, Secy . 
PRODUCTS: Wire cloth; Strainers. 
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WORLD'S FASTEST MILITARY SEAPLANE ... 
"Payload"-2,200 pounds of bombs (or one 2,000 pound torpedo) ... ammunition 
for si.x heavy calibre machine guns ... a crew of three ... two pontoons and the 
heavy equipment r equired for modern air wadare. Yet, d espite this load, the 
new Northrop N-3PB Patrol Bomber attains a speed of 250 miles per hour
making it the fas test military seaplane in the world. 

Basically of proven, conventional design, the N-3PB achieves its remarkable 
efficiency through exclusive Northrop engineering features. That a conven
tional type plane could be so designed as to become the fastest seaplane in 
the world is one more proof of this company's outstanding engineering skill 
••• and another reason to WATCH NORTHROP. 

NORTHROP AIRCRArT. INC . IS 

AN INDEPENDENT OR GA NIZATION fl NOT ArFitiATED WITH ANY 
o·THER AIRCRAFT coMPAN'I'. 

NORTHROP AIRCRAFT; INC. 
NORTHROP FIELD • HAWTHORNE, CALIFORNIA, U.S. A. • CABLE "NORAIR" 
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PACIFIC AVIATION, 

INCORPORATED 

927 North Sycamore Avenue 
Los Angeles California 

AVIATION 

HYDRAULIC 

SPECIALISTS 
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NEWTON-NEW HAVEN CO., 
680 3d Ave., West Haven, Conn. 

PERSONNEL: W. G. Newton, Pres.; B. F. Eng· 
lish, Trcas. 
PRODUCTS: Aluminum castings; Zinc die cast
ings. 

NICHOLSON FILE CO., 
23 Acorn St., Providence, R. I. 

PERSONNEL: Wm. W. Anderson, Sales Mgr. 
PRODUCTS: Files; Rasps. •• 

NIXON NITRATION WORKS, Nixon, N.J. 
PERSONNEL: S. \V. Nixon, V. Pres. 
PRODUCTs: Cellulose acetate and nitrate sheets, 
rods and tubes; Cellulose acetate molding 
powder. 

NORMA-HOFFMAN BEARINGS CORP., 
Stamford, Conn. 

PERSONNEL: 0. P. Wilson, Pres.; H.]. Ritter, 
V. Pres.; C. B. MalonebGen. Mgr. 
PRODUCTS: Precision all, roller and thrust 
bearings. 

NORTH AMERICAN ELECTRIC LAMP CO., 
1014 Tyler St., St. Louis, Mo. 

PERSONNEL: Chas. M. Rice, Pres.; D. R. 
Cohen, V. Pres.; Louis Lander, Secy.-Trcas. 
PRODUCTS: Nalco carbon and Dritherm infra
red ray drying lamps; Portable drying units 
and strips. 

NORTHWEST AIR SERVICE INC., 
Boeing Field, Seattle, Wash. 

PERSONNEL: Alan L. Blum, Pres. 
PRODUCTS: Propeller pitch setter. 

NORWICH NICKEL-CHROMIUM PLATING 
CO., 77 Hamilton Ave., Norwich, Conn. 

PERSONNEL: Norman Mosesia, Pres. 
PRODUCTS: Electro plating. 

0 

M. L. OBERDORFER BRASS CO., 
Syracuse, N.Y. 

PERSONNEL: J. L. Goodman, Pres.; Harold P. 
Digney, V. Pres.; H. A. Digney, Treas.; M. 0. 
Goodman, Secy. 
PRODUCTs: Castings; Pumps. 

OHIO PISTON CO., 
5337 St. Clair Ave., Cleveland, 0. 

PERSONNEL: Dan P. Shaw, Mgr. 
PRODUCTS: Pistons; Piston pins; Cylinder 
sleeves. 

OHIO SEAMLESS TUBE CO., Shelby, 0. 
PERSONNEL: W. C. Connelly, Pres.; W. W. Van 
Horn, V. Pres.; E. W. McNeill, Secy.-Treas. 
PRODUCTS: Seamless and electric welded steel 
tubing. 

OHLSSON & RICE MANUFACTURING CO., 
3340 Emery St., Los Angeles, Calif. 

PERSONNEL: l. G. Ohlsson, Sales Mgr.; 0. L. 
RoUillard, Pur. Agt. 
P~oouc~s: Miniature motors; Precision parts; 
D1e castmgs. 

OHMITE MANUFACTURING CO., 
4835,W. Flournoy St., Chicago,lll. 

PERSONNEL: Roy S. Laird, Gen. Sales Mgr. 
PRODUCTS: Rheostats; Resistors; tap switches. 

OLIVER FARM EQillPMENT CO., 
400 W. Madison St., Chicago, Ill. 

PERSON:<EI.: ]. M. Tucker. V. Pres. & Sales 
l\fgr. 
PRODUCTS: Airport tractors. 

OLMSTED & STILES, INC., 
Sll S. Redondo Blvd., Inglewood, C:1lif. 

PERSO:-INEL: L. W. Olmsted, Pres.; L. M. Stiles, 
V. Pres.;]. C. Stephens, Secy.-Treas. 
PRODUCTS: Machining and assembly of air
craft parts. 

D. W. ONON & SONS, 
43 Royalston Ave., Minneapolis, Minn. 

PERSONNEL: D. W. Onan and C. \V. Onan, 
Partners. 
PRODUCTs: Electric generating plants; Motor 
generator sets. 

KARL ORT, York, Pa. 
PERSONNEL: Karl Ort. Pres. 
PRooucTs: Pilots clothing and equipment. 

J. A. OTTERBEIN, 
59-61 Hubbard St., Middletown, Conn. 

PERSO:<NEL: J. A. Otterbein, Pres. 
PRODUCTs: Tools; Dies; Metal stampings. 

OWENS-CORNING FIDERGLAS CORP., 
Nicholas Bldg., Toledo, 0. 

PERSONNEL: Harold Boeschcnstein, Pres.; 
Games Slayter, V. Pres. 
PRODUCTS: Insulation products. 

OZALID PRODUCTS DIV., GENERAL 
ANILINE AND FILM CORP., Ansco 
Rd., Johnson City, N.Y. 

PERSONNEL: F. W. von Meister, Gen. Mgr.; 
E. V. Brewer, Gen. Sales Mgr. 
PRODUCTS: Photographic equipment. 

p 

PAASCHE AIRBRUSH CO., 
1909 Diversey Pkwy., Chicago, Ill. 

PERSONNEL: ]ens A. Paasche, Pres. 
PRODUCTS: Airpainting and coating equipment. 

PACIFIC AIRMOTIVE, DIV., AIRPLANE 
MANUFACTURING AND SUPPLY 
CORP., Union Air Terminal, Burbank, 
Calif. 

PERSONNEL: E. R. Herring, Pres.; E. H. Caner
ton, V. Pres.; E. 0. Locher, Secy.-Treas. 
PRoDUCTS: Tanks; Battenes; Propeller parts; 
Tail wheels; Instruments; Accessories. 

PACIFIC AVIATION, INC., 927 N. Sycamore 
Ave., Los Angeles, Calif. 

PERSONNEL: H. V. Reynolds, Pres.; T. E. 
Springer, V. Pres.; P. J. Brady, Secy.-Treas.; 
Ed Rustm, Pur. Dir. 
PRODUCTS: Valves; Pumps; Struts; Brake 
cylinders. 

PACKARD ELECTRIC DIV., GENERAL MO
TORS CORP., Warren, 0. 

PERSONNEL: B. N. MacGregor, Gen. Mgr. 
PRODUCTS: Electric cables. 

PACK.LESS METAL PRODUCTS CORP., 
37-14 29th St., Long Island City, N.Y. 

PRODUCTs: Hose; Couplings; Absorbers; As
semblies. 
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High Altitude Interceptor Aircraft 
Republic "Lancer" -A single seat Fighter with super

charged engine. For export. 

Republic "'Varrior" - A single seat Fighter with super
charged engine. For export. 

Republic P-43 

Republic P-4·7 

Republic EP-1 

-For the U. S. Army Air Corps. 

-For the U. S. Army Air Corps. 

-Single sent Fighter. For export. 

Republic 2-PA "Guardsmau"-Two place Fighter and 
Bomber. For export. 

REPUBLIC AVIATION 
CORPORATION 

Farmingdale, Long Island, N. Y., U. S. A. 
Cable Address: REPUDAV 
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PALNUT CO., 
61 Cordier St., Irvington, N.J. 

PERSO>;>;EL: J. R. Hotchkin, Pres. 
PRODUCTs: Locknuts. 

PANORAMIC RADIO CORP., 
298 Broadway, New York, N.Y. 

PERSO>;>;EL: M. \Vallace, Pres. 
PRODUCTS: Beacons; Receivers. 

PARACHUTE CORP. OF AMERICA, 
3206 Los Feliz Blvd., Los Angeles, Calif. 

PERSO>;>;EL: Ward Williams, Pres. 
PRODUCTs: Parachutes; Airplane accessories. 

PARK DROP FORGE CO., Cleveland, 0. 
PERSO>;>;EL: Georg-e C. Gordon, Pres. 
PRODUCTs: Crankshafts; 1\!aster rods; Con
necting rods. 

PARKER APPLIANCE CO., 
17325 Euclid Ave., Cleveland, 0. 

ProRso,.;r-;r,L: A. L. Parker, Pres. 
PRODUCTs: Fittings; Valves; Panels. 

PARKER STAMP WORKS, INC., 
Hartford, Conn. 

PERSO>;>;EL: H. L. Bitter, Pres. 
PRODUCTs: Steel stamps; Etching fixtures. 

THOMAS PAULSON & SON, INC., 
450 Union St., Brooklyn, N.Y. 

PERSONNEL: Wm. E. Paulson, Pres. 
PRODUCTS: Brass, bronze and alurninutn cast
ings. 

PAULSON TOOLS, INC., Wallingford, Conn. 
PERSO>;>;EL: C. H. Loucks, Pres. 
PRODUCTS: Hand and pneumatic tools; Urop 
and upset forgings. 

C. F. PEASE CO., 
2601 W. Irving Park Rd., Chicago, Ill. 

PERSONNEL: Thomas Lord, Pres. 
PRODUCTs: Blueprinting machinery and paper. 

PECK, STOW & WILCOX CO., 
Southington, Conn. 

PERSON>;EL: M. ]. Lacey, Pres. 
PRODUCTS: Hand tools. 

PENNZOIL CO., Oil City, Pa. 
PERSONNEl.: W. S. Zehrun[(, Pres.; M. A. 
Brewster, Trcas.; R. A. Browne, Sccy. 
PRODUCTs: Motor oils and lubricants. 

PERMATEX CO., INC., 
1720 Ave. Y, Brooklyn, N.Y. 

PERSONNEL: C. A. Benoit, Pres. 
PRODUCTS: Gaskets. 

PERRY-AUSTEN MFG. CO., Grasmere, N.Y. 
PERSONNEL: F. T. Perry, Pres. 
PRODUCTS: Finishes. 

PERRY SPORTSWEAR INC., 
54 Liberty St., Newburgh, N.Y. 

PERSONNEL: Louis Herbert, Treas. 
PRODUCTS: Aviation clothing. 

PETROLEUM SOLVENTS CORP., 
331 Madison Ave., New York, N.Y. 

PERSONNEL: L.A. Staff, Pres.; S. V. Hirshman, 
Secy .-Treas. 
PRODUCTS: Solvents. 

PHENIX AIRCRAFT PRODUCTS CO., 
Williamsville, N. Y. 

PERSONNEL: N. S. Hopkins, Pres. 
PRODUCTS: Aircraft dopes; Radio cement. 

PHEOLL MANUFACTURING CO., 
5700 Roosevelt Rd., Chicago, Ill. 

PERSO>;>;EL: Mason Phelps, Pres.; E. :-.1. \\'hit
ing, V. Pres.; J. J. Schwander, Seey.-Treas.; 
]. A. Perry, Sales M~:r. 
PRODt:CTs: Screws; \Vashers; Bolts; >iuts. 

PHILLIPS BRONZE BUSHING WORKS, 
1460 E. Washington Blvd., Los Angeles, 
Calif. 

PEI<SONNEL: R. \Varren Phillips, Pres. 
PROIJt'CTS: Bearin~s; Bushinr.s; Castin~s. 

PHILLIPS PETROLEUM CO., 
Bartlesville, Okla. 

PERSO>;NEL: K. S. Adams, Pres.; A. ~!.llu~hes, 
V. Pres. 
PRODl'CTS: Aviation gasoline. 

PHOENIX OIL CO., 
9505 Cassius Ave., Cleveland, 0. 

PEI<SON>;EL: :---1. ]. l\!urphy. Pres. 
PRODUCTS: Con1pounds; Lubricants; CkatH.:rs. 

PIERCE & STEVENS, INC., 
710 Ohio St., Buffalo, N.Y. 

PEI!SO~NEI.: R. D. Stevens, Pres. 
Pr<ODL'CTS: Cleaners. 

PIONEER INSTRUMENT DIV. OF BENDIX 
AVIATION CORP., Bendix, N.J. 

PERSON>;EL: R. P. Lansing-, nen. ~!!'(r.; w. A. 
Reichel, Ch. Eng.; R. H. Isaacs. Sales 1\!~r. 
PRotn;cTs: Flight instruments; En~!inc instru
rncnts; Navigation instrun1cnts; !vtisccllanc
ous instrun1cnts. 

PIONEER PARACHUTE CO., INC., 
Manchester, Conn. 

PERSONNEL: Henry R. Mallory, Pres.; ]. 
Floyd Smith, V. Pres. 
PRODUCTS: Parachutes. 

PILOT PROPELLER INC., 
1101 Meridian Ave., Alhambra, Calif. 

PEI<SO>;NEL: \V. E. Greenwood, Pres. 
PrWDUCTS: Propellers. 

PLASKON CO., INC., 
2112 Sylvan Ave., Toledo, 0. 

PRODUCTS: Glue; Molding compounds. 

PLXWEVE AIRCRAFT CO., 5245 W. San 
Fernando Rd., Los Angeles, Calif. 

PEI<SON:-<EL: Ralph Hemphill, Pres.; Rene Olin, 
Secy .-Treas. 
PRODUCTS: Aircraft components. 

PLYWOOD PRODUCTS CORP., 
Bay City, Mich. 

PERSONNEL: Bernard B. Shaw, Pres. 
PRODUCTS: Plywood. 

JOSEPH POLLAK CORP., 
81 Freeport St., Boston, Mass. 

PRoDUcTs: Electric switches; Lamps; Con
nectors. 

PORCUPINE CO., Bridgeport, Conn. 
PERSONNEL:]. K. Williamson, Pres. 
PRODUCTS: Steel fabrication; Heat treating 
tanks. 

PORTER MACIDNE CO., 
3139 Enyart Ave., Cincinnati, 0, 

PRODUCTs: Pins; Screw products. 
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o-t Passenger Service 

ROEBLING Aircraft Products 
Ever since the \Vright Brothers started experiment

ing with travel by air, John A. Roebling's Sons Com
pany has been one of the leading aircraft wire manu
facturers. This continued acceptance by the foremost 
aircraft builders is proof of the dependability of Roeb
ling Products. 

Hoehling Aircraft Products include, to name a few: 
Control Cord and Strands of Stainless, Tinned Car
bon, or Galvanized Carbon Steel \Vires; Aircraft \Vire, 
Galvanized or Tinned; Thimbles, Stainless, Galvan
ized, or Cadmium Plated Steel; Swaged Tem1inals, 
Stainless; Locking and Serving vVire; vVire Rope and 
Grommet Slings; Electrical vVires and Cables for 
power and lighting circuits, communication and con
trol. Made to standard, U. S. Army, or Navy Specifica
tions. For further details, send for catalog A-863 

JOHN A. ROEBLING'S SONS CO., TRENTON, N. J. 

Branches in Principal Cities 
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J. V. G. POSEY & CO., 
1008 S. W. 6th Ave., Portland, Ore. 

PRODUCTS: Aircraft spruce. 

PRATT & LAMBERT, INC., 
75 Tonawanda St., Buffalo, N. Y. 

PERSONNEL: H. E. Webster, Pres. 
PRODUCTS: Finishes. 

PRECISE TOOL & MANUFACTURING CO., 
33431 Grand River Ave., Farmington, 
Mich. 

PERSONNEL: John A. Lutz, Pres. 
PRODUCTS: Tools; Fixtures. 

PRECISION BEARINGS, INC., 
1706 S. Grand Ave., Los Angeles, Calif. 

PERSONNEL: 0. P. Wilson, Pres. 
PRODUCTS: Bearings. 

PREST-O-LITE BATTERY CO., INC., 
Box 1655, Indianapolis, Ind. 

PERSONNEL: J. H. McDuffee, Pres.; H. E. 
Komitch, V. Pres.; F. H. Landwehr, Secy.; 
W. V. Flood, Treas. 
PRODUCTS: Storage batteries. 

PRODUCTION TOOL & DIE CO., INC., 
Springfield, Mass. 

PERSONNEL: R. J. Gaudreau, Pres. 
PRODUCTS: Tools. 

PROGRESSIVE BRASS MANUFACTURING 
CO. OF TULSA, 1702 E. 6th St., Tulsa, 
Okla. 

PERSONNEL: N. A. Doolittle, Pres. 
PRODUCTS: Castings. 

PROGRESSIVE WELDER CO., 
3050 E. Outer Dr., Detroit, Mich. 

PERSONNEL: F. H. Johnson, Pres.; L. M. 
Benkert, Gen. Mgr. 
PR~DUCTS: Welding equipment; Piercing 
equipment. 

PROTECTOSEAL CO., 
1920 S. Western Ave., Chicago, DI. 

PERSONNEL: R. J. Anschicks, Pres.; H. W. 
Barber, Treas. 
PRODUCTS: Fill fittings. 

PUMP ENGINEERING SERVICE CORP., 
P 12910 Taft Ave., Cleveland, 0. 

ERSONNEL: D. E. Gamble, Pres. 
PRODUCTS: Pumps; Accessories. 

PURE OIL CO., 
35 E. Wacker Dr., Chicago, DI. 

PpERSONNEL: C. B. Watson, Asst. to Pres. 
RODUCTS: Motor oils. 

PUROLATOR PRODUCTS, INC., 
Newark, N. J. 

PERSONNEL: R. R. Layte, Exec. V. Pres. 
PRODUCTS: Fuel filters; Oil filters. 

PYLE-NATIONAL CO., 
P 1334 N. Kastner Ave., Chicago, DI. 

ERSONNEL: ]. A. Amos Pres. 
PRODUCTS: Lighting equlpment. 

PURENE MANUFACTURING CO., 
P 560 Belmont Ave., Newark, N. J. 

ERSONNEL: ~· A. Clapp, Pres. 
PRODUCTS: Fire extinguishers. 

Q 

QUALITY ELECTRIC CO., LTD., 1235 E. 
Olympic Blvd., Los Angeles, Calif. 

PERSO:>:NEL: J. 0. Case, Pres. 
PRODUCTs: Motors; Assemblies; Dynamotors; 
Switches. 

QffiGLEY CO., INC., 
56 W. 45th St., New York, N.Y. 

PERSONNEL: W. S. Quigley, Pres. 
PRODUCTS: Refractory and insulating products. 

R 

RCA MANUFACTURING CO., INC., 
Camden, N. ]. 

PERSO:-:NEL: Meade Brunet, Mgr. Eng. Div.; 
H. M. Hucke, Mgr. Aviation Section. 
PRODUCTS: Radio receivers; Transmitters; Di
rection finders; Amplifiers; Antennas; Filters; 
Microphones; Headphones; Test equipment. 

REF AIRCRAFT CORP., Syosset, N.Y. 
PERSO:-:NEL: Lester E. Faust, Pres.; Raymond 
H. Faust, Secy. & Treas. 
PRODUCTS: Welding; Sheetmetal parts; Tool 
and die fabrication; Machined parts. 

RADEL LEATHER MANUFACTURING CO., 
Wilson & Hyatt Ave., Newark, N. ]. 

PERSONNEL: Frank ] • Radel. 
PRODUCTS: Upholstery leather. 

RADIATOR SPECIALTY CO., 
Charlotte, N.C. 

PERSONNEL: I. D. Blumenthal, Pres.; H. F. 
Meltsner, Sales Mgr. 
PRODUCTS: Radiator service products. 

RADIO RECEPTOR CO., INC., 
251 W. 19th St., New York, N.Y. 

PERSONNEL: Ludwig Arnson, Pres. 
PRODUCTS: Transmitters. 

RAMSEY ACCESSORIES MANUFACTUR
ING CORP., 3693 Forest Park Blvd., 
St. Louis, Mo. 

PERSONNEL: J. A. Ramsey, Pres. 
PRODUCTS: Piston rings. 

RANDALL GRAPHITE PRODUCTS CORP., 
609 W. Lake St., Chicago, DI. 

PERSONNEL: W. P. Thacher, Pres. 
PRODUCTS: Bearings. 

RANDOLPH FINISHING PRODUCTS CO., 
Carlstadt, N. J. 

PERSONNEL: W. G. Randolph, Pres. 
PRODUCTS: Airplane dopes, primers, enamels. 

RAYMOND MANUFACTURING CO., DIV. 
ASSOCIATE SPRING CORP., Corry, 
Pa. 

PERSONNEL: E. W. Feldt, Gen. M~;tr. 
PRODUCTS: Coil springs; Flat spnngs; Forms; 
Stampings. 

READING BATTERIES, INC., Reading, Pa. 
PERSONNEL: D. R. Bomberger, Pres. 
PRODUCTS: Storage batteries. 
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RYAN Universal Joint EXHAUST MANIFOLDS 
Are Standard Equipment 

On America's Leading Airplanes 

SINCE their development over three years ago, Ryan Universal
Joint Manifolds have been produced in large quantities for 

leading aircraft manufacturers and are now standard equipment 
on 19 types of America's most modern military and commercial 
airplanes. 

The Ryan Umversal-Joint Exhaust Manifold IS supported on 
the engine mount, free from engine vibration. Compared with 
older slip-joint types, the Ryan Manifold stands up for a greatly 
extended period of life with maintenance and repair costs almost 
entirely eliminated and safety greatly increased. Added advan
tages are gas tightness and superiority for turbo-supercharger 
installations. 

Through expanded production facilities these manifolds can 
now be supplied on rapid delivery schedules to additional airplane 
manufacturers. The Ryan engineering staff of exhaust manifold 
specialists stands ready to cooperate with established aircraft man
ufacturers in the solution of exhaust manifold problems. 

RYAN AERONAUTICAL COMPANY 
Lindbergh Field San Diego, Calif. 

EXHAUST MANIFOLDS 
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REDA MANUFACTURING CO., 
Chicopee, Mass. 

PERSOSNEL: D. B. Gish. Pres. 
PRODUCTS: Couplings; Unions; !\lachine prod
ucts. 

REPUBLIC AIRCRAFT PRODUCTS DIV., 
THE AVIATION CORP., 5914 Federal 
Ave., Detroit, Mich. 

PimsossJ;J.: \V. F. \Vise, V. Pres. 
PRODUCTS: Engine and propeller parts. 

REPUBLIC STEEL CORP., 
Republic Bldg., Cleveland, 0. 

PERSO:<:<m.: R. J. \Vysor, Pres.; D. B. Gillies, 
V. Pres.; \V. \V. Hancock, Sccy.-Treas. 
PRODUCTS: Carbon and alloy steels; Pipe; 
Bars; Bolts; I>;uts. 

RESISTOFLEX CORP., Belleville, N. J. 
PERSOS:<J>L: Edgar S. Peicrls, Pres.; Herman 
E. Krebs, V. Pres. 
PRODUCTS: Fuel oil, hydraulic and instrument 
hose assemblies. 

REYNOLDS METALS CO., Federal Reserve 
Bank Bldg., Richmond, Va. 

PERSONNEL: R. S. Reynolds, Pres.; J. L. Rey
nolds, V. Pres.; I. P. Macauley, Sales 1\lgr.; 
R. S. Reynolds, Jr., Treas. 
PRODUCTS: Aluminum; Alun1inun1 paint pig
ments; Labels; Reflective metal insulation. 

M. H. RHODES, INC., 
50 Bartholomew Ave., Hartford, Conn. 

PERSONN!lL: M. H. Rhodes, Pres. 
PRODUCTS: Switches; Timers. 

RICHMOND RING CO., Souderton, Pa. 
PERSONNEL: Edwin H. Burk, Mgr. 
PRODUCTS: Piston rings. 

RIEHLE TESTING MACHINE DIV., AMERI
CAN MACHINE & METALS, INC., E. 
Moline, Ill. 

P!lRSONNEL: Alfred Sonntag, Ch. Eng. 
PRODUCTS: Testing machines; Instruments. 

ROBERTSON AIRCRAFT CORP., Lambert-
St. Louis Airport, Robertson, Mo. 

PERSONNEL: Major Wm. B. Robertson, Pres.; 
Norton Schuyler, V. Pres.; C. A. Bacon, Secy. 
PRODUCTS: Airplane parts. 

H. H. ROBERTSON CO., 2400 Farmers Bank 
Bldg., Pittsburgh, Pa. 

PERSONNEL: H. I-I. Robertson, Pres.; J, H. 
Young, V. Pres. 
PRODUCTS: Ventilators; Metal for hangars. 

ROCHESTER MANUFACTURING CO., INC., 
Rochester, N. Y. 

PERSONNEL: Wm. Mulcahy, Pres. 
PRODUCTS: Gauges. 

ROCHESTER ROPES, INC., Jamaica, N. Y. 
PERSONNEL: Wm. L. Rochester, Pres. 
PRODUCTS: Wire rope and strand· Cable and 
fittings; Swaged terminals. ' 

ROCKWOOD SPRINKLER CO., 
38 Harlow St., Worcester, Mass. 

PERSONNEL: W. J. Carroll, Pres. 
PRODUCTS: Automatic sprinkler for airplane 
hangars; Pressed metal fabrications. 

RODDIS LUMBER & VENEER CO., 
Marshfield, Wise. 

PERSONNEL: ~amilton Rorldis, Pres. 
PRODUCTS: Aircraft plywood. 

JOHN A. ROEBLING'S SONS CO., 
640 S. Broad St., Trenton, N.J. 

P~:Rso:<si;J.: \V. A. Anderson, Pres.; C. G. 
\Villiams, V. Pres.; C. R. Tyson, Sccy.-Treas.; 
E. C. Low, Sales M~;r.; L. 1-I. \'an Dike, Pur. 
Dir. 
PROI>L'CTS: Control eorrl; Aircraft strand and 
wire; l"crrulcs; Swaged tenninals; \Virc rope 
and Grommet slings; Electrical wires and 
cables; \Vcldin~; wire; Aircraft thimbles. 

ROLOCK, INC., Southport, Conn. 
i'Imso:<:<I>I.: R. 1'. Welles, Pres.; L.A. Beadle, 
V. Pres. 
PROilUCTS: Baskets; Crates; Screens; Trays; 
Wire cloth. 

ROMEC PUMP CO., 
345 E. Bridge St., Elyria, 0. 

PERSOS:<l>L: P. 1!:. Ryan, Pres.; \V. L. Davis, 
V. Pres. 
PRODUCTS: Pumps; Air compressors. 

ROME-TURNEY RADIATOR CO., 
Rome,N. Y. 

Pimsos:<EL: ·w. L. Lynch, Pres. 
PRODUCTS: Radiators; Coils; Tubinf:. 

ROUGH WEAR CLOTHING CO., 
93 Worth St., New York, N.Y. 

P1msos:<EL: I. Kirschenbaum, Pres. 
PRODU<.:TS: Coats; Jackets. 

RUCKSTELL BURKHARDT ENGINEERING 
CO., 320 Security Bldg., Phoenix, Ariz. 

I'ERSO:<:<I>J.: G. E. Ruckstell, Pres.; F. B. Pat
terson, Sccy .-Trcas. 
PRoDUCTS: Auxiliary power engines. 

RUEMELIN MANUFACTURING CO., 
3860 N. Palmer St., Milwaukee, Wise. 

P~:RSONSEL: R. Ruemelin, Jr., Pres. 
PRODUCTS: Sand blast machinery and equip
ment; Air dryers. 

RUSSELL UNIFORM CO., 
1600 Broadway, New York, N.Y. 

PERSo:<:<EL: H. Zeimer, 1\lgr. 
PRODUCTs: Uniforms. 

JOSEPH T. RYERSON & SON, INC., 
16th & Rockwell Sts., Chicago, Ill. 

PERSOSSEL: E. D. Graff, Pres. 
P RonucTs: Steel. 

s 

SA E STEELS, 1420 E. 47th St., Cleveland, 0. 
PERSONNEL: A. B. Betz, Pres. 
PRODUCTS: Alloy steel. 

S K F INDUSTRIES, INC., Front St. & Erie 
Ave., Philadelphia, Pa. 

PERSONN!lL: W. L. Batt, Pres. 
PRODUCTS: Ball and roller bearings. 

SAFETEE GLASS CO., 
4717 Stenton Ave., Philadelphia, Pa. 

PERSONNI>L: R. A. Gibbs, Pres. 
PRODUCTS: Laminated glass. 

SAL METAL PRODUCTS CO., INC., 
26 Bleecker St., New York, N.Y. 

PERSONNI>L: Sam Goldman, Pres. 
PRODUCTS: Machining. 
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SALTA CORP., VIRGINIA RUBATEX DIV., 
1 Exchange Pl., Jersey City, N.J. 

PERSONNEL: W. L. Smith, Pres. 
PRODUCTS: Rubber products. 

SAYLOR-BEALL MANUFACTURING CO., 
1501 E. Philadelphia Ave., Detroit, 
Mich. 

PERSO:-:NEL: Chas. S. Fisher, Gen. 1\Igr. 
PRoDUCTS: Machined plane parts. 

SAYLOR ELECTRIC PRODUCTS CORP., 
1014 Lynn St., Detroit, Mich. 

PERSONNEL: \V. R. Saylor, V. Pres. 
PRODUCTS: Non-metallic tubing; Armored 
tubing. 

GEORGE SCHERR CO., INC., 
128 Lafayette St., New York, N.Y. 

PERSONNEL: Geo. Scherr, Pres. 
PRODUCTS: Gauges; Micrometers. 

SCHLEGEL MANUFACTURING CO., 
277 N. Goodman St., Rochester, N. Y. 

PERSO:-!NEL: C. P. Schlet:cl, Pres. 
~RODUCTS: Welting; Weatherstripping; Bind
mg. 

A. SCHRADER'S SON DIV. OF SCOVILL 
MANUFACTURING CO., INC., Brook
lyn, N.Y. 

PERSONNEL: W. T. Hunter, V. Pres. & Gen. 
Mgr. 
PRODUCTS: Tire valves and gauges. 

SCHWARZENBACH HUBER CO., 
498 7th Ave., New York, N.Y. 

PERSONNEL: Ernest Glaesel, Pres. 
PRODUCTS: Silk flares and parachute cloth. 

SCINTILLA MAGNETO DIV. OF BENDIX 
AVIATION CORP., Sidney, N.Y. 

PERSONNEL: H. Hanni, Gen. Mgr.; T. Z. Fagan, 
Sales Mgr.; A. Egli, Prod. Mgr.; A. Bekker, 
Pur. Dir. 
PR9DUCTS: Magnetos; Spark plugs; Harness; 
Swttches; Fuel pumps. 

SCULLY BROS., INC., 725 E. Washington 
Blvd., Los Angeles, Calif. 

PERSONNEL: W. R. Scully, Pres. 
PRODUCTS: Leather products; Aviation helmets. 

SEALED POWER CORP., Muskegon, Mich. 
PERSONNEL: C. E. Johnson, Pres. 
P~ODUCTS: Piston rings; Cylinder sleeves; 
Lmers. 

SEAMAN PAPER CO., 
222 W. Adams St., Chicago, Ill. 

PERSONNEL: C. W. Sherman, Pres. 
PRODUCTS: Insulation, 

SEAMLEX CO., INC., 
5-20 48th Ave., Long Island City, N.Y. 

PERSONNEL! F. Jacobson, Pres. 
PRODUCTS: Flextble seamless tubing. 

SEIDEN PNEUMATIC TOOL CO., 
423 Barrett St., Jackson, Mich. 

PERSONNEL: Elmer J. Seiden, Pres. 
PRODUCTS: Planishing hammers; Lubricators. 

SEIDLITZ PAINT & VARNISH CO., 
18th & Garfield Sts., Kansas City, Mo. 

PERSONNEL: C. N. Seidlitz, Pres. 
FROPUCTS: Finishes, 

SELECTAR MANUFACTURING CORP., 
30 W. 15th St., New York, N.Y. 

PERSOS:-:EL: \V. A. Bruno, Pres. 
PRODUCTS: Cable fittin~s; Connectors; Com· 
munication cquiptnent. 

SELLSTROM MANUFACTURING CO., 
615 N. Aberdeen St., Chicago, Ill. 

l'I,RSOSNEL: G. E. Sellstrom, Pres. 
PRODUCTS: Gog~lcs; Safety shields. 

SEMON BACHE & CO., 
636 Greenwich St., New York, N.Y. 

PERso:-:NEI.: joe Dreyfuss, Pres. 
PRODUCTS: All glass specialties. 

SENSENICH BROS., Lititz, Pa. 
P1mso:-:sE1.: Harry M. Sensenich and Martin 
M. Sensenich, Partners; Martin S. Erb, Pur. 
Dir. 
PRoDUCTS: Wood propellers. 

SERVICE RECORDER CO., 
1375 Euclid Ave., Cleveland, 0. 

PERSOSSEL: H. R. Cool, Pres. 
PRODUCTS: Time clock. 

SERVICE STEEL CO., 
1435 Franklin St., Detroit, Mich. 

PERSOSNEL: C. M. Foster, R. S. Van Pelt, and 
D. C. Van Pelt, Partners. 
PRODUCTS: Steel tubing. 

SHAKEPROOF LOCK WASHER CO., 
2501 N. Keeler Ave., Chlcago,lll. 

PERSOSNEL: Harold Byron Smith, Pres. 
PRODUCTs: Lock washers; Terminals; Screws; 
Clips. 

SHAKESPEARE PRODUCTS CO., 261 E. 
Kalamazoo Ave., Kalamazoo, Mich. 

PERSONNEL: H. G. Shakespeare, Pres. 
PRODUCTS: Throttles; Lights; Pumps; Controls. 

SHEFFIELD GAGE CORP., Dayton, 0. 
PERSONNEL: C. H. Reynolds, Pres. 
PRODUCTS: Gauges; Checking and measuring 
instruments; Vibration frequency meters. 

SHELL OIL CO., INC., 
50 W. 50th St., New York, N.Y. 

PERSONNEL: R. T. Goodwin, Mgr.; M. Hamon, 
Asst. Mgr. 
PRODUCTS: Petroleum products. 

SHERWIN-WILLIAMS CO., Cleveland, 0. 
PERSONNEL: W. J. Montgomery, Gen. Mgr. 
PRODUCTS: Finishes. 

SWNN DEVICES CO., Butler, Pa. 
PERSONNEL: B. H. Shinn, Pres. 
PRODUCTS: Wheels; Brakes; Accessories. 

SHORE INSTRUMENT & MANUFACTUR
ING CO., INC., 9025 Van Wyck Ave., 
Jamaica, N.Y. 

PERSONNEL: W. F. Shore, Pres. 
PRODUCTS: Instruments. 

SHULER AXLE CO., INC., Louisville, Ky. 
PERSONNEL: J.P. Potter, Pres. 
PRODUCTS: Drop forgings; Axles; Brakes. 

SHURE BROS., 225 W. Huron St., Chicago, Ill. 
PERSONNEL: S. N. Shure, Gen. Mgr.; ]. A. 
Berman, Sales Mgr. 
PaODVCTS: Microphones; Acoustic devices. 
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SIEBENTHALER DIV. AIRCRAFT ACCES
SORIES CORP., Fairfax Airport, Kan
sas City, Mo. 

PERSONNEL: Donald l\1. Stoner, Exec. Dir., 
John D. Williams, Pur. 1\!gr. 
PRODUCTS: Radio transmitting and receivin~ 
equipment; Antennae; Direction finders; 
Measuring instruments; Propeller governor. 

SIGMA INSTRUMENTS, INC., 
76-78 Freeport St., Boston, Mass. 

PERSONNEL: S. B. Allen, Pres. 
PROUUCTS: Sensitive relays; FrcquenC)' relays; 
Acoustic switches. 

SIMMONDS AEROCESSORIES, INC., 
10 Rockefeller Plaza, New York, N.Y. 

PERSOSl"<EI.: W. R. Enyart, Pres.; Robert T. 
Leadbetter, Asst. to Gen. 1\Igr.; E. M. Dowel, 
Sccy. 
PRouucrs: Po\vcr plu~s; Controls; Gaugcs; 
Flooring; Precision parts and sub~asscn1blics. 

SIMMONS MANUFACTURING CO., 
Ashland, 0. 

PERSOSSEL: C. F. Groth, Pres. 
PRODUCTS: Machining. 

SIMONDS SAW AND STEEL CO., 
Fitchburg, Mass. 

PERSONNI,I.: G. K. Simonds, Pres. 
PRODUCTS: Saws; Files. 

SINCLAIR REFINING CO., 
630 Fifth Ave., New York, N.Y. 

PERSONNEL: D. S. Bixler, Asst. M~:r. 
PRODUCTS: Oil; Lubricants. 

SKYVIEW CAMERA CO., Olmsted Falls, 0. 
PERSOSSEL: D. Worster, Pres. 
PRODUCTS: Aerial cameras. 

SMITH WELDING EQUIPMENT CORP., 
2633-4th St. S. E., Minneapolis, Minn. 

PERSOSNEL: Elmer H. Smith, Pres. 
PRODUCTS: Weldin~: equipment. 

SNAP-ON TOOLS CORP., Kenosha, Wise. 
PERSONNEL: J. Johnson, Pres.; R. Palmer, 
V. Pres. 
PRODUCTS: Tools. 

SNOW REMOVAL EQUIPMENT CO., 
400 Seventh St., San Francisco, Calif. 

PERSONNEL: Norris K. Davis, Pres. 
PRODUCTS: Rotary snow plows. 

SOCONY-VACUUM OIL CO., INC., 
26 Broadway, New York, N.Y. 

PERSONNEL: H. W. Lake, Mgr. 
PRODUCTS: Gas; Oil. 

SOLAR AIRCRAFT CO., 
1212 W. Juniper St., San Diego, Calif. 

PERSONNEL: E. T. Price, Pres.; C. S. Marston, 
V. Pres.; A. W. Briggs, Treas. 
PRODUCTS: Exhaust manifolds; Airplane parts 
and accessories. 

SOUTH BEND LATHE WORKS, 
425 E. Madison St., South Bend, Ind. 

PERSONNEL: R. E. Frushour, Pres. 
PRODUCTS: Precision lathes. 

SOUTHERN CALIFORNIA PLATING CO., 
4444 Sunset, Los Angeles, Calif. 

PERSONNEL: Leonard De Bell, Pres. 
PRODUCTS: Metal spinnings; Die castings; Plat
ing. 

SPARKS-WITHINGTON CO., Jackson, Mich. 
Pr;Rsossr,L: W. j. Corbett,\". Pres. 
PIH>lJL"CTS: I-iurns; Sirens. 

SPARTAN SCHOOL OF AERONAUTICS, 
Tulsa, Okla. 

PEr<so:-.;;r;r.: :11. \V. Balfour, Dir. 
PRODUCTS: Radio transtnittcrs and receivers. 

SPAULDING FIBRE CO., INC., 
310 Wheeler St., Tonawanda, N.Y. 

i'ERSOSSEL: R. II. Spaulrlin!(, Pres. 
PRODUCTS: Fibre; Insulation. 

SPECIAL MACHINE TOOL ENGINEERING 
WORKS, INC., 254 Canal St., New 
York, N.Y. 

PERSOS:<I;r.: \Valter Sillwr, Pres. 
PRoDUCTS: Precision machine parts. 

SPENCER THERMOSTAT CO., 
34 Forest St., Attleboro, Mass. 

PI~HSOSSEL: V. G. Vau~:han. ~h!r. 
PnuDtJCTS: Circuit brcakL'rs; Switchl•s; Thcrn1al 
valves and controls. 

SPERRY GYROSCOPE CO., INC., Manhat-
tan Bridge Plaza, Brooklyn, N.Y. 

l'ERSOSNEL: R. E. Gillmor, Pres.; P. R. Bas
sett, V. Pres.; R. B. Lea, Sales :l!gr., II. H. 
Thompson, Secy.; james E. \Vebb, Trcas.; 
Harris Hull, Pub. Dir. 
PRODUCTS: Gyropilot; Radio direction finder 
Directional gyro. 

SPERRY PRODUCTS, INC., 
1505 Willow Ave., Hoboken, N. J. 

Prmsos:<EI.: J. B. Farwell. Pres.; E. A. Sperry, 
V. Pres.; j. D. Peace, Jr., I\!gr. Aviation Sales. 
PRODUCTS: Exactor hydraulic control. 

SPRIESCH TOOL AND MANUFACTURING 
CO., INC., 10 Howard St., Buffalo, N.Y. 

PERSOSSEI.: J. Cheney, Pres. 
PRODUCTS: Airplane parts ancl assctnLlies; 
Annan1cnt cquiptnent. 

SPRINGFIELD BRASS CO., 
821-827 W. Main St., Springfield, 0. 

PJ~RSO>ONEL: Willian1 Kelley, (;en. !\l•~r. 
PrwuucTs: Aircraft fittings. 

STANDARD AIRCRAFT PRODUCTS, INC., 
121 Franklin St., Dayton, 0. 

PERSONSEL: R.N. Webster, Pres. 
PRODUCTS: Sheet metal products; Lighting 
equiptncnt; Precision machined parts. 

STANDARD FELT CO., 
29-115 So. Palm Ave., Alhambra, Calif. 

PERSONNEL: H. S. Cook, V. Pres. 
PRODUCTS: Wool felt. 

STANDARD MACHINERY CO., 351 Indiana 
Ave., N. W., Grand Rapids, Mich. 

PRODUCTS: Machine tools. 

STANDARD MACHINERY CO., 
Mystic, Conn. 

PERSONNEL: Norton C. Wheeler, Pres. 
PRODUCTS: Plastic molding presses. 

STANDARD OIL CO. OF CALIFORNIA, 
225 Bush St., San Francisco, Calif. 

PERSONNEL: R. F. Bradley, Mgr. 
PRODUCTS: Lubricants. 
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STANDARD OIL CO., INC. OF KENTUCKY, 
426 W. Bloom St., Louisville, Ky. 

PERSONNEL: W. E. Smith, Pres. 
PRODUCTS: Gasolines; Lubricants; Industrial 
Fuel and Greases; Tires; Batteries. 

STANDARD OIL CO. (Ohio), 
Midland Bldg., Cleveland, 0. 

PERSONNEL: W. T. Holliday, Pres. 
PRODUCTS: Gasoline. 

STANLEY WORKS, PRESSED METAL DIV., 
New Britain, Conn. 

PERSONNEL: C. F. Bennett, Pres. 
PRODUCTS: Hardware; Metal stampings. 

E. J. STANTON & SON, 
Box 366, Vernon Sta., Los Angeles, Calif. 

PERSONNEL: LeRoy H. Stantnn, Pres. 
PRODUCTS: Propeller wood stock. 

STATES CO., 
19 New Park Ave., Hartford, Conn. 

PERSONNEL: E. C. Alden, Pres. 
PRODUCTS: Terminal blocks; Woven resistors. 

STEEL-FORMING CORP., 1619 S. Alameda 
Ave., Los Angeles, Calif. 

PERSONNEL: L. T. Sepin, Pres. 
PRODUCTS: Corrugated sheets; Cowling rings; 
Cockpit tracks; Tubing. 

STEEL PRODUCTS ENGINEERING CO., 
INC., Springfield, 0. 

PERSONNEL: J. E. McAdams, Pres. & Treas.; 
S. L. Tatum, V. Pres.; I. W. Clark, Secy. 
PRODUCTS: Instruments. 

STEWART IRON WORKS CO., INC., 
Box 1039, Cincinnati, 0. 

PRODUCTS: Wire fences and gates. 

M. C. STEWART, Arlington, Mass. 
PRODUCTS: Weather instruments. 

STONE PROPELLER CO., Wichita, Kans. 
PERSONNEL: M. J. Stone, Pres. 
PRODUCTS: Propellers. 

STREETER-AMET CO., 
4101 Ravenswood Ave., Chicago, lll. 

PRODUCTS: Micrometer; Machined parts. 

STRUTHERS DUNN, INC., 
1315 Cherry St., Philadelphia, Pa. 

PERSONNEL: J. Struthers Dunn, Pres. 
PRODUCTS: Control equipment. 

B. F. STURTEVANT CO., Hyde Park, Mass. 
PRm;mc:rs: Fans; Blowers; Aircraft heating and 
venti!atmg systems. 

SULLIVAN MACWNERY CO., 
Woodland Ave., Michigan City, Ind. 

PERSONNEL: F. W. Copeland, Pres. 
PRODUCTS: Compressors. 

SUMMERILL TUBING CO., Bridgeport, Pa. 
PERSONNEL: E. L. Parker, Pres.; R.R. Lawson 
V. Pres.; Geo. ~· Parker, Gen. Mgr.; C. w: 
Johnson, Pur. D1r. 
PRODUCTS: Seamless steel tubing. 

SUNCOOK MILLS, 
40 Worth St., New York, N.Y. 

PERSONNEL: J. Linzee Weld, Pres. 
PRODUCTS: Fabric; Tapea. 

SUNDSTRAND MACHINE TOOL CO., 
2531-llth St., Rockford, lll. 

PERSO:-;NEL: H. L. Olson, Pres. 
PRODUCTS: l\lachine tools. 

SUNNEN PRODUCTS CO., 
7900 Manchester Ave., St. Louis, Mo. 

PERsm::-;EL: Joe Sunnen, Pres. 
PRODUCTS: Precision honing machines. 

SUPERIOR TUBE CO., Norristown, Pa. 
PERSo:-;:-mL: S. L. Gabel, Gen. !l'igr.; R. H. 
Gabel, V. Pres.; H. B. Brown, Jr., Sales ~!gr. 
PRODUCTS: Tubing. 

SWEDLOW AEROPLASTICS CORP., 
1505 Gardena Ave., Glendale, Calif. 

PERso:-;NEL: Dave Swcdlow, Pres. 
PRODUCTS: Windshields; Cockpit enclosures 
Gun turrets; Lenses. 

T 

C. J. TAGLIABUE MANUFACTURING CO., 
Park & Nostrand Aves., Brooklyn, N.Y. 

PERSO:-;NEL: George A. Terhune, Adv. I\! gr. 
PRODUCTS: Gages; Valves; Thermometers. 

TALLMADGE CO., 
132 W. 14th St., New York, N.Y. 

PERSONNEL: D. B. Tallmadge, Pres. 
~RODUCTS: Upholstery; Carpeting; Hcadlin
mgs. 

TANNEWITZ WORKS,315 Front Ave., N. W., 
Grand Rapids, Mich. 

PERSONNEL: C. E. Tannewitz, Pres. 
PRODUCTS: Saws. 

TAYLOR AIRPHONE PRODUCTS, INC., 
Hangar 15, Municipal Airport, Long 
Beach, Calif. 

PERSONNEL: M. B. Taylor, Pres.; D. Helbig, 
V. Pres.; J. M. Levy, Sccy.-Trcas. 
PRODUCTS: Radio equipment. 

TAYLOR FffiRE CO., Norristown, Pa. 
PERSONNEL: John M. Taylor, Pres.; L. T. 
McCloskey, V. Pres. 
PRODUCTS: Laminated plastics; Fibres. 

TAYLOR WINFIELD CORP., Warren, 0. 
PERSONNEL: J. A. Anderson, Pres.; W. A. 
Anderson, V. Pres.;. N.H. Cobb, Secy.-Treas.; 
S.M. Humphrey, ..;h. Eng. 
PRODUCTS: Electric welding machines. 

TECHNICAL PLY-WOODS, 
228 N. LaSalle St., Chicago, Ill. 

PERSONNEL: James R. Fitzpatrick, Director. 
PRODUCTS: Aircraft plywood. 

TECHNICAL PRODUCTS, 
6670 Lexington Ave., Los Angeles, Calif. 

PERSONNEL: E. R. Chilcott, Pres. 
PRODUCTS: Sound recording and airplane tim
ing equipment. 

TEICHER MANUFACTURING CORP., 
!37th St. & 34th Ave., Flushing, N.Y. 

PERSONNEL: A. A. Teicher, Pres.; G. B. Cluett, 
V. Pres.; L. L. Wilke, Secy. 
PRODUCTS: Sheet metal parts. 
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FULL SPEED AHEAD 
The American aviation industry faces in 194·1 the biggest job 
in its history. Thousands of engines, propellers and airplanes 
must be produced in record time to fill the needs of the 
national defense program. 

As a major unit in the industry, United Aircraft is gladly 
shouldering its responsibility for an important share of the 
task. Each month finds United Aircraft supplying the nation 
with steadily increasing quantities of the finest equipment that 
aviation science can produce. 

UNITED AIRCRAFT CORPORATION 
E A S T H A R T F 0 R D 

PRATT & WHITNEY 
ENGINES 

VOUGHT- SIKORSKY 
AIRPLANES 

CONNECTICUT 

MAMILTON STANDARD 
PROPELLERS 
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HYDHOMOTIVE CONTROLS 
Foresfu1dow the future in HYDRAULIC DESIGN 
• · • here shown are the latest tl cvclo pmcn ts in hyJraulic equipment for aircraft 

· · · they arc b etter designed products, with which the full advanta ges of hydraulic 

ope ration may Lc gained ••• I hey arc precision products, engineered and produced 

in th e plant of Ameri ca's larges t manufa c ture r of power hy<lra uli c devices. 
'lfi<KERS Incorporated 
1438 OAKMAN BLVD, 
DETROIT,MICHIGAM 
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TELAUTOGRAPH CORP., 
16 W. 6lst St., New York, N.Y. 

PERSOSSEL: \V. F. Vieh, Pres.; Ward R. 
Hickok, Sales Mgr. 
PRODUCTS: Instantaneous written message corn
munication service. 

TELEVISO PRODUCTS, INC., 
2400 N. Sheffield Ave., Chicago, Ill. 

PERSO"NEL: H. D. Von Jencf, V. Pres.;]. B. 
Atkinson, Gen. Mgr. 
PRODUCTS: Vibration instruments; Radio equip
ment. 

TEMPLETON, KENLY & CO., 
1020 S. Central Ave., Chicago, Ill. 

PERSONNEL:]. B. Templeton, Pres. 
PRooucTs: Simplex jacks. 

TENNESSEE AIRCRAFT INSTITUTE, INC., 
126 lOth Ave. S., Nashville, Tenn. 

PERSOSNEL: L. E. Reisner, Pres.; R. Funk, 
V. Pres.; W. R. Hendnx, Secy.-Treas. 
PROOUCTS: Cowls; Flaps; Tanks. 

TENNESSEE EASTMAN CORP., 
Kingsport, Tenn. 

PERSONNEL: P. S. Wilcox, Pres.; J. C. White, 
V. Pres.; M. K. Robinson, Sccy.; J. C. Stone, 
Treas. 
PRODUCTS: Cellulose acetate; Plastics; Rayon. 

TEXAS COMPANY, 
133 E. 42nd St., New York, N.Y. 

PERSONNEL: Aubrey Keif, Mgr. 
PRODUCTS: Gasoline; Oil. 

THOMAS & BETTS CO., 
36 Butter St., Elizabeth, N.J. 

PERSONNEl.: q. C. Thomas, Jr., Pres. 
PRODUCTS: Wire termmals; Bonding jumpers. 

THOMAS MASON CO., INC., 
Sunnyside Ave., Stamford, Conn. 

PEORSONNEL: Thomas F. Mason, Pres.; M. A. 
Wick, Jr., V. Pres. 
PRODUCTS: Moulded plastic products. 

THOMAS WIRE.& SPRING CO., INC., 
1006-14 Chnton St., Hoboken, N.J. 

PERSONNEL: F. C. Thomas, Pres. 
PRODUCTS: Springs for aircraft engines. 

THOMPSON GRINDER CO., Springfield, 0. 
PERSONNEL: W. G. Baldenhofer V. Pres 
PRODUCTS: Grinding machines. ' · 

HENRY G. THOMPSON & SON CO., 
277 Chapel St., New Haven, Conn. 

PERSONNEL: D. W. Northup, Pres. 
PRODUCTS: Profile saws; Hack saw and metal 
cutting band saw blades. 

THOMPSON PRODUCTS, INC., 
2196 Clarkwood Rd., Cleveland, 0. 

PERSONNEL: F. C. Crawford, Pres.; L. M. 
Clegg, V. Pres.; J.D. Wright, Secy. 
PR<?DUCTS: Valves; Precision parts for aircraft 
eng1nes. 

J. H. THORP & CO., INC., 
250 Park Ave., New York, N.Y. 

PERSONNEL: G. A. Bomann, Pres. 
PRODUCTS: Upholstery. 

TIDE WATER ASSOCIATED OIL CO., 
17 Battery Place, New York, N.Y. 

PERSONNEL: Wm. F. Humphrey, Pres.; J. P. 
Edwards, Exec. Secy. 
PRODUcTS: Petroleum products. 

TIETZMANN ENGINEERING CO., 
1043 Highland Ave., Dayton, 0. 

PERSOSSEL: Charles Tietzmann. Pres. 
PRODUCTS: Dies; Jigs; Gages; Fixtures. 

TIMBER ENGINEERING CO., 1337 Connecti
cut Ave., N. W., Washington, D. C. 

PERSOSSEL: II. G. Uhl, Secy. 
PRODUCTS: Tin1ber connectors; Tern1ite shields. 

TIMKEN ROLLER BEARING CO., 
Canton, 0. 

PERSO:-<SEI.: W. E. Umstattd, Pres.; L. ~!. 
Klinedinst, V. Pres. 
PRODUCTS: Roller bearings; Tubing. 

TINGLEY RELIANCE RUBBER CORP., 
903 Ross St., Rahway, N. ]. 

PERSONSEL: \Vm. Rand, Gen. Mgr. 
PRODUCTS: Roller bearings; Tubing. 

TINIUS OLSEN TESTING MACffiNE CO., 
500 N. 12th St., Philadelphia, Pa. 

PERSO:<NEL: T. Y. Olsen, Pres.; J. F. Sutton, 
Secy. . . 
PRODUCTS: Tcst1ng machtnCSi Precision meas-
uring instruments. 

TINNERMAN PRODUCTS, INC., 
2038 Fulton Rd., Cleveland, 0. 

PERSONNEL: A. H. Tinncrman, _Pres.; G. A. 
Tinnerman, V. Pres.; A. T. Buttnss, Secy. 
PRODUCTS: Nuts; Clips. 

TITANINE, INC., . 
Morris & Elmwood Aves., Umon, N. J. 

PERSONNEL: E. G. Davis, Pres.; T. A. J. Ward, 
V. Pres.; Catherine DuJ!n, Secy. 
PRODUCTS: Dopes; Pnmcrs; Surfacers; Lac
quers and thinners. 

TITEFLEX METAL HOSE CO., 
500 Frelinghuysen Ave., Newark, N.J. 

PERSONNEL: C. \V. Fletcher, Pres.; Elbert 
E. Husted, V. P~es.; P. L. Pr.octe~, Secy.-Treas. 
PROOUCTS: RadiO shielded 1gmt10n harnesses; 
Flexible metal fuel lines. 

E TOMAN & CO., 
· 2621 W. 21st PI., Chicago, lll. . 

PERSONNEL: E. Toman, Pres.; \V. H. Wnght, 
Secy .-Treas. . . . 
PRODUCTS: Castmgs; Spec1al tools; J•gs; Dies. 

TORRINGTON CO.,. 
Field St., Tornngton, Conn. 

PERSONNEL: F. T. Case, Sales Mgr. . 
PRODUCTS: Needle roller and ball beanngs. 

TOWMOTOR CO., 
1226 E. 152nd St., Cleveland, 0. 

PERSONNEL: L. M. Sears, Pres. 
PRODUCTS: Lift trucks and tractors. 

TRANE CO., La Crosse, Wise. 
PERSONNEL: R. H. Anderegg, ~h .. Eng. 
PRODUCTS: Coils; Heatmg spec1alt1Cs. 

TRANSMITTER EQUIPMENT MFG. CO., 
INC., 130 Cedar St., New York, N. Y. 

PERSONNEL: M. B. Kahn, _Pres. . . 
PRODUCTS: Radio tran.smitter and rece1vmg 
apparatus; Ground eqmpment. 

TRANSUE & WILLIAMS STEEL FORGING 
CORP., Alliance, 0. 

PERSONNEL: j. R. Gorman, Pres. 
PRODUCTS: Drop forgings. 



Flexible hooe aa
oembliea -low, 
medium, and 
high presaure
manulactured 
to "AN" Speci
fications. 

Tube fittings
new "AN", NAF, 
and ACSII types. 

~ 
Pipe fittings
new "AN", NAF, 
and Air Corps 
types. 

Hose nipple• 
new "AN", NAF, 
and Air Corps 
types. 

DIRECTORY SECTIO r 

Meet s~ec\t\cat\ons 1 
De\\~er\es1 Uua\\t~1 
CROSS OFF THESE 
WORRIES ... SPECIFY 

WEATHERHEAD 
Vacuum selector 
valves-two and 
three positions, 
Weatherhead 
design to Air 
Corps and Navy 
Specifications. 

Vacuum check 
valves-ad
vanced Weather
head design in 
accordance with 
Air Corps and 
Navy Specifica
tions. 
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TRIANGLE PARACHUTE CO., 
1143 Harrison Ave., Cincinnati, 0. 

PERSONNEL: C. L. Moelcke, Gen. Mgr. 
PRODUCTS: Parachutes. 

TRIMM MANUFACTURING CO., LTD., 
1770 W. Berteau, Chicago, Dl. 

PERSONNEL: Chas. A. Bottorff, Gen. 1\fgr. 
PRODUCTS: Headst•ts; Phone plugs. 

TRIPLETT ELECTRICAL INSTRUMENT 
CO., Harmon Rd., Bluffton, 0. 

PERSOSNEL: R. L. Triplett, Pres. 
PRODUCTS: Indicating instruments. 

TROY TOOL & GAGE CO., 
5736-12th St., Detroit, Mich. 

PERSONNEL: E. M· Douglas, Gen. l\I1:r. 
PRODUCTS: Prec1s1on gages. 

W. W. & C. F. TUCKER, INC., 
618 Capitol Ave., Hartford, Conn. 

PERSONNEL: H. B. Tucker, Pres. 
PRODUCTS: Oil cups; Oil hole covers. 

TUNGSTEN ELECTRIC CORP., 
540-39th St., Union City, N.J. 

PERSONNEL: J. A. Storrs, Sales Mgr. 
PRODUCTS: Carbide blanks and tools. 

TURBO ENGINEERING CORP., 
143 Liberty St., New York, N.Y. 

PERSONNEL: G. D. Besler, Pres. 
PRODUCTS: Superchargers. 

TURCO PRODUCTS, INC., P. 0. Box 2649, 
Terminal Annex, Los Angeles, Calif. 

PERSCNNEI.: S. G. Thornbury, Pres.; Ray 
Sanders, Gen. Mgr 
PRODUCTS' <:'1-:aning 1nd Metal Processing 
Compounds 

TUTHILL SPRING CO., 
760 Polk St., Chicago, Dl. 

PERSONNEL: H. T. Moore Pres. 
PRODUCTS: Tail skid springs. 

TWIN CITY TOOL CO., 1511-15 Lowry Ave. 
N., Minneapolis, Minn. 

PERSONNEL: S.J. Leba andJ.j. L~ba Partners. 
PRODUCTS: Stampings. 

u 

UNIFORM HOOD LACE CO., 
1609 College Ave., Indianapolis, Ind. 

PERSONNEL: James L. Anthony, Pres. 
PRODUCTS: Webbings; Cotton belting. 

UNILOY ACCESSORIES CORP., 
Lancaster, N.Y. 

PERSONNEL: Earle M. Scott, Pres.; G. E. Scott, 
Secy.; R. D. Pollock, Treas. 
PRODUCTS: Tail wheel assemblies; Aluminum 
alloy castings. 

UNION DRAWN STEEL DIV., REPUBLIC 
STEEL CORP., Harsh Ave., S. E., 
Massillon, 0. 

PERSONNEL: R. j. Wysor, Pres. 
PRODUCTS: Shaftings. 

UNION MANUFACTURING CO., 
New Britain, Conn. 

PERSONNEL: C. S. Neumann, Pres. 
PRODUCTS: Lathe and drill chucks; Hoists; 
Castings. 

UNION OIL CO. OF CALIFORNTA, 
617 W. 7th St., Los Angeles, Calif. 

PERSOSNEL: Reese H. Taylor, Pres.; W. L. 
Stewart, Jr., V. Pres.; W. R. Edwards, Secy.; 
H. W. Sanders, Treas. 
PRODUCTs: Petroleum products. 

UNION SPECIAL MACHINE CO., 
400 N. Franklin St., Chicago, Ill. 

PRODUCTS: Industrial sewing machines. 

UNITED AIRCRAFT PRODUCTS, INC., 
480 Huffman Ave., Dayton 0. 

PERSONNEL: H. L. Bill, Pres.; R. G. Dykeman, 
W. W. Cowan, V. Pres.; John Shotwell, Treas.; 
F. E. Crist, Secy.; E. A. Enderle, Pur. Dir. 
PRODUCTS: Oil temperature regulators; Fuel 
pumps and systems; Solenoids; Strainers; 
Valves; Assemblies. 

UNITED AIRCRAFT PRODUCTS, INC., 
2929 Santa Fe Ave., Los Angeles, Calif. 

PERSONNEL: F. W. Wilkins, Gen. Mgr. 
PRODUCTS: Hydraulic struts; Valves; Cylinders. 

UNITED-CARR FASTENER CORP., 
31 Ames St., Cambridge, Mass. 

PERSONNEL: Sinclair Weeks, Pres. 
PRODUCTS: Fasteners; Nuts; Screws; Stamp
ings; Plastics; Radio parts. 

UNITED LUBRICANT CO., 
2890 E. 83rd St., Cleveland, 0. 

PERSONNEL: F. C. Moore, Pres. & Treas. 
PRODUCTS: Lubricants; Compounds. 

UNITED PRECISION PRODUCTS CO., 
4618 W. Huron St., Chicago, Ill. 

PERSONNEL: N. W. Redmer, Pres. 
PRODUCTS: Gages. 

UNITED STATES ELECTRICAL TOOL CO., 
2488-96 W. 6th St., Cincinnati, 0. 

PERSONNEL: Geo. E. Smith, Sales Mgr. 
PRODUCTS: Drills; Refacers; Grinding equip
ment; Polishers. 

UNITED STATES GAUGE CO., 
44 Beaver St., New York, N.Y. 

PERSONNEL: J. W. Place, Pres. 
PRODUCTS: Pressure and vacuum gauges; Dial 
thermometers; Instruments. 

U.S. HAMMERED PISTON RING CO., INC., 
Stirling, N. J. 

PERSONNEL: B. J. Wenzel, Pres. 
PRODUCTS: Piston rings. 

U. S. PLYWOOD CORP., 
616 W. 46th St., New York, N.Y. 

PERSONNEL: L. Ottinger, Pres. 
PRODUCTS: Plywood; Glue. 

UNITED TRANSFORMER CORP., 
150 Varick St., New York, N.Y. 

PERSONNEL: I. A. Mitchell, Pres. 
PRODUCTS: Transformers; Reactors; Voltage 
regulators; Filters; Rectifiers. 

UNIVERSAL MICROPHONE CO., LTD., 
Inglewood, Calif. 

PERSONNEL: James R. Fouch, Pres, 
PRODUCTS: Microphones. 



._ - -
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GRADE A AIRPLANE CLOTH 

MEDIUM STAPLE - LIGHTWEIGHT AIRPLANE CLOTH 

5510 
LONG STAPLE - LIGHTWEIGHT AIRPLANE CLOTH 

These three aeronautical fabrics are, in their respective 
fields, as uniform as cotton textiles can be made. 

Uniform from yard to yard, piece to piece and roll 
to roll. Uniform from day to day, month to month 
and year to year. Uniform in strength, in weight, in 
thread count, and in surface characteristics. 

Complete insurance against your cloth problems 
may be reasonably purchased by specifying these 
fabrics. 

sor 

WELLINGTON SEARS COMPANY 
65 WORTH STREET, NEW YORK, N. Y. 

AGENT 5: 
AIRSUPPLY CO. 

5959 W. 3rd St., Los Angeles, Calif. 

GENERAL AIRCRAFT SUPPLY CO. 
City Airport, Detroit, Mich. 

BREDOUW AEROMOTIVE CORP. 
416 Admiral Blvd., Kansas City, Mo. 

FLEET AIRCRAFT, LTD. 
Fort Erie, Ontario, Canada 
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VALENTINE & CO., INC., 
11 E. 36th St., New York, N.Y. 

PERSONNEL: T. J. Campbell, Pres. 
PRODUCTS: Dopes; Finishes. 

YARD MECHANICAL LABORATORY, 2961 
E. Colorado St., Pasadena, Calif. 

PERSONNEL: Vard B. \Vallacc. 
PRODUCTS: Drafting machines; Scales; Optical 
instruments. 

VASCOLOY-RAMET CORP., N. Chicago, Ill. 
PERSO!'<NEL: R. J, Aitchison, Pres. 
PRODUCTS: Cutting tools; Dies; Resisting parts. 

VEEDER-ROOT, INC., 
Garden & Sargeant Sts., Hartford, Conn. 

PERSON!'<EL: G. H. Anthony, Pres.; J. H. Chap
lin, V. Pres. 
PRODUCTS: Counters; Tachometers. 

VELLUMOID CO., 
54 Rockdale St., Worcester, Mass. 

PERSONNEL: R. B. Stanley, Pres. 
PRODUCTS: Sheet packings; Non-metallic 
gaskets. 

VICKERS, INC., 
1400 Oakman Blvd., Detroit, Mich. 

PERSONNEL: H. F. Vickers, Pres. 
PRODUCTS: Hydraulic equipment. 

VICTOR MANUFACTURING & GASKET 
CO., 5750 Roosevelt Rd., Chicago, Dl. 

PERSONNEL: J. H. Victor, Pres. 
PRODUCTS: Millboard; Gaskets; Oil seals; 
Grease retainers; Sheet packings. 

VIMALERT CO., LTD., 
807 Garfield Ave., Jersey City, N. J. 

PERSONNEL: Robert Cuse, Pres.; B. J. Flynn, 
V. P,res.; H. A. Schaufelberger, Treas.; H. 
Shaptro, Secy. 
PRODUCTs: Overhauling and rebuilding Qf 
engines. 

VINCO CORP., 9111 Schaefer Highway 
Detroit, Mich. ' 

PERSONNEL: J. J. Osplack, Pres. 
PRODUCTS: Gages; Gears; Special machinery. 

VOGES MANUFACTURING CO., INC., 
99th St., Ozone Park, N. Y. 

PERSONNEL: F. Voges, Pres. 
PRODI!CTS: Plastic materials; Fuel gauges· 
Machmed parts. ' 

w 

PAUL G. WAGNER CO., 2965 E. Washington 
Blvd., Los Angeles, Calif. 

PERSONNEL: Paul G. Wagner. 
PRODUCTS: Hydraulic units; Tools. 

WAILES DOVE-HERMISTON CORP 
Westfield, N.J. ., 

PERSONNEL: Linden Stuart, Pres. 
PRODUCTS: Protectiv" coatings. 

WALKER MANUFACTURING CO. OF WIS-
CONSIN, Racine, Wise. 

PERSO,.:-<EL: \\'.H. \\'alker, V. Pres. 
PRoiH"CTs: Automotive mufficrs; E:~thaust 
pipes; Tail pipes. 

WALLACE SUPPLIES MANUFACTURING 
CO.,l310-12 DiverseyParkway, Chicago, 
nt. 

Pc:Rso:o<:-;EL: E. Metterhausen, Pres. 
PRODUCTS: Collector rings; Exhaust bends; 
Ring mutTs. 

WALWORTH CO., 
60 E. 42nd St., New York, N.Y. 

PI,RSO:-<:-<EL: W. B. Holton, Jr., Pres. 
PRODUCTS: Valves; Fittings; Pipe; Tools. 

WARD LEONARD ELECTRIC CO., 
31 South St., Mt. Vernon, N.Y. 

l'ERSO!'<!'<EL: L. Kcblcr, Pres. 
PRODUCTS: Electric control devices. 

WARMAN STEEL CASTING CO., 
6100 S. Boyle Ave., Los Angeles, Calif. 

PRODUCTS: Alloy and carbon steel castings. 

WASHINGTON AIRCRAFT & TRANSPORT 
CORP., Boeing Field, Seattle, Wash. 

Pt>RSON:-<EL: A. Elliott Merrill, Pres. 
PRODUCTS: Airplane skiis. 

WASHINGTON INSTITUTE OF TECH
NOLOGY, 806 McLachlen Bldg., Wash
ington, D. C. 

PERSO:-<N_EI.: Col. Sidney F. !vfashbir, Pres.; 
E. L. Retlly, Secy.; M.P. Bradshaw, Treas. 
PRODUCTS: Phase meters; Radio sondes; An
tenna arrays. 

WAYNE CHEMICAL PRODUCTS CO., 
Detroit, Mich. 

PERSON:-IEL: E. G. Behr, Pres. 
PRODUCTS: Lubricants; Coatings. 

WEATHERHEAD CO., 
300 E. !31st St., Cleveland, 0. 

PERSONNEL: A. J, Weatherhead, Jr.; John R. 
Cox, V. Pres.; John Reavis, Secy.; Earle Fer
guson, Trcas.; H. Church, Sales Mgr.; R. C. 
Reichelderfer, Pur. Dir.; William Jefferson, 
Pers. Dir. 
PRODUCTS: Valves; Cylinders; Aluminum fit
tings; Flexible hoses. 

WELLINGTON SEARS CO., 
65 Worth St., New York, N.Y. 

PERSONNEL: H. L. Bailey, Pres. 
PRODUCTS: Balloon Fabrics; Airplane cloth. 

A. H. WELLS & CO., INC., Waterbury, Conn. 
PERSONNEL: Geo. H. Wells, Gen. Mgr. 
PRODUCTS: Tubing. 

WESLEY LACQUER CO., 
93-95 Fourth St., Brooklyn, N.Y. 

PERSONNEL: F. J. Wesley. 
PRODUCTS: Dopes; Enamels; Welding cement. 

WESTERN AERONAUTICAL SUPPLY MAN
UFACTURING CO., 1727 Standard 
Ave., Glendale, Calif. 

PERSONNEL: W. Bayer, V. Pres. 
PRODUCTS: Bolts, Pins; Turnbuckles; Cable 
ends. 



DIRECTORY SECTION 

IN AVIATION'S MARCH OF PROGRESS .. 
Since the dawn of history man has tried to fly . . . and the 

world's patent offices are choked with imaginative sketches of 
impractical contraptions that lacked the scientific background 
of modern equipment. Today, pilot and passenger are assured 
of safe, time-saving flight-because science and research have 
combined to produce the swiftest and most practical ships and 
equipment. 

In the scientific development of aviation, Westinghouse has 
played an important part. It .has created new products
developed ideas for every phase of aviation. Regardless of 
your electrical problems, or where you are located, Westing
house is ready to serve you. 

WESTINGHOUSE ELECTRIC & MANUFACTURING CO. 

EAST PITTSBURGH, PA. 

Westinghouse 
TIME-SAVER FOR THE AVIATION INDUSTRY. 
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WESTERN ELECTRIC CO., INC., 
195 Broadway, New York, N.Y. 

PERSOXNEL: F. R. Lack, Mgr.; I-I. N. Willets, 
Asst. Sales Mgr.; F. C. McMullen, A,·iation 
Sales. 
PRODUCTS: Radio equipment; Transmitters; 
Receivers; Microphones; Transforn1crs; Con
densers. 

WESTERN FELT WORKS, 
4029-4117 Ogden Ave., Chicago, Ill. 

PERSOXNEL: H. Faurot, Pres.; W. S. Faurot, 
Treas.; ]. A. Hessler, Secy. 
PRODUCTS: Synthetic rubber parts. 

WESTERN FORGE AND TOOL WORKS, 
209 Jefferson St., Oakland, Calif. 

PERSONNEL: G.]. Kruse, Sr. an<l G. J. Kruse, 
Jr., Co-Partners. 
PRODUCTS: Forgings, 

WESTERN MACHINE CO., 
121 N. Broadway St., Milwaukee, Wise. 

PERSONNEL: W. E. Beckmann, Pres. 
PRODUCTS: Screw machine products. 

WESTINGHOUSE ELECTRIC & MANU-
FACTURING CO., E. Pittsburgh, Pa. 

PERSONNEL: G. H. Bucher, Pres.; Ralph Kelly, 
V. Pres.; C. B. Stainback, Sales l\lgr.; G. E. 
Pendray, Pub. Dir. 
PRODUCTS: Instruments; Fuel valves; Radio 
equipment; Battery equipment; Dynamotors; 
Generators; Other electrical products. 

WHEELCO INSTRUMENTS CO., 
2001 S. Halsted St., Chicago, 'Ill 

PERSONNEL: L. W. Wheeler, Pres.; R. A. 
Schoenfeld, V. Pres.; G. A. Wheeler, Secy.
Treas. 
PRODUCTS: Remote controls. 

WHEELER REFLECTOR CO., 
275 Congress St., Boston, Mass. 

PERSONNEL: G.]. Henry, Pres. 
PRODUCTS: Lighting equipment. 

S. S. WHITE DENTAL MANUFACTURING 
CO., INDUSTRIAL DIY., 10 E. 40th 
St., New York, N.Y. 

PERSONNEL: Geo. T. Latimer, Sales Mgr. 
PRODUCTS: Flexible shafts and casings. 

WICHITA WIRE PRODUCTS CO., 
624 E. Harry, Wichita, Kans. 

PERSONNEL: D. E. Varner. 
PRODUCTS: Wire springs and panels; Window 
guards. 

WICKWIRE SPENCER STEEL CO., 
500 Fifth Ave., New York, N.Y. 

PERSONNEL: J.D. Stites, Mgr. 
PRODUCTS: Propeller blades. 

WIEDEMANN MACHINE CO., 
1815 Sedgley Ave., Philadelphia, Pa. 

PERSONNEL: Otto F. Wiedemann, Pres. 
PRODUCTS: Turret punch presses. 

WIL-X-M'F'G CORP., 
29 Ryerson St., Brooklyn, New York. 

PER.SONNEL: Robt. L. Harrison, V. Pres. 
PRODUCTS: Fire extinguishers. 

WILBER & SON, 
545 Mission St., San Francisco, Calif. 

PERSONNEl.: B. M. Wilber. 
PROD1.iCTS: Canvas covers; Life preservers. 

WILCOX-RICH DIY. OF EATON MANU
FACTURING CO., 9771 French Rd., 
Detroit, Mich. 

PRODUCTs: Engine parts. 

WILKENING MANUFACTURING CO., 
2000 S. 7lst St., Philadelphia, Pa. 

PERSOXXEL: F. W. Wilkening, Pres. 
PRODUCTs: Piston ritH!S; Packings. 

WILLARD STORAGE BATTERY CO., 
Cleveland, 0. 

PERSOXNEL: C. E. :'llurray, V. Pres. 
PRODUCTS: Storage batteries. 

WILLIS & GEIGER, INC., 
45 W. 27th St., New York, N.Y. 

PERSOXXEL: P. P. Geiger, V. Pres. 
PRODUCTS: Aviation apparel. 

WILLSON PRODUCTS, INC., Second, Wash-
ington & Thorn Sts., Reading, Pa. 

PERSOXNEr.: T. A. Willson, V. Pres. 
PRODUCTS: Goggles; Respirators; Gas masks; 
Helmets. 

WITTEK MANUFACTURING CO., 
4305 W. 24th Pl., Chicago, Ill. 

PERSONNEL: B. A. Tetzlaff, Pres. 
PRODUCTS: Hose clamps. 

WOLVERINE TUBE CO., 
1411 Central Ave., Detroit, Mich. 

PERSONNEL: H. J. Hooks, Pres. 
PRODUCTS: Tubin[!; Fabrications. 

WOODWARD GOVERNOR CO., 
Rockford, Ill. 

PERSO:<NEL: E. E. Woodward, Pres.; W. T. 
Woodward, V. Pres.; I. C. l\lartin, Secy.
Trcas.; H. W. Thorell, Sales Mgr.; L. Powel
son, Pers. Dir. 
PRODUCTS: Governor for pitch propellers. 

WORCESTER PRESSED STEEL CO., 
100 Barber Ave., Worcester, Mass. 

PERSONNEL: J. W. Higgins, Pres. 
PRODUCTS: Stampings; Propeller domes; Wing 
ribs. 

WORCESTER STAMPED METAL CO., 
9 Hunt St., Worcester, Mass. 

PERSONNEL: F. E. Billings, Pres. 
PRODUCTS: Stampings. 

WROUGHT WASHER MANUFACTURING 
CO., 2193 S. Bay St., Milwaukee, Wise. 

PERSONNEL: F. C. Doepke, Pres. · 
PRODUCTS: Washers; Plugs; Stampings. 

WYLER WATCH CORP., 
9 Rockefeller Plaza, New York, N.Y. 

PERSONNEL: Alfred Wyler Pres. 
PRODUCTS: Chronograph; Stop watches. 

Y-Z 

L.A. YOUNG SPRING & WIRE CORP., 
9200 Russell St., Detroit, Mich. 

PERSONNEL: T. D. Stewart, Gen. Mgr. 
PRODUCTS: Springs; Stampings. 
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UNITED 
AIRCRAFT PRODUCTS, INC. 
DAYTON, OHIO. LOS ANGELES, CAL. 

Oil Temperature Regulators, Fuel 

Pumps & Valves, Oil Dilution & 

Gun Type Solenoids, Tab Controls, 
Dial & Handles, Bomb Racks, Hy
draulic Struts, Valves & Actuating 

Cylinders. 

Contractors to U.S. Army and Navy. 

St. Louis Aircraft Corporation 
SUBSIDIARY OF THE 

St. Louis Car Company 
8000 NORTH BROADWAY 

St. Louis, Mo. 

----*----

Builders of 

MILITARY and COMMERCIAL AIRPLANES 
AIRCRAFT APPURTENANCES AND SUPPLIES 
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YOUNG RADIATOR CO., 
709 S. Marquette St., Racine, Wise. 

PERSONNEL: F. M. Young, Pres. 
PRODUCTS: Radiators; Coolers; Air condition
ing. 

CARL ZEISS, INC., 
485 Fifth Ave., New York, N.Y. 

PRODUCTS: Aerial cameras; Lenses; Optical 
instruments. 

DEALERS, DISTRIBUTORS 
AND EXPORTERS 

EDWIN D. ALLMENDINGER, 
15 Moore St., New York, N.Y. 

AMERICAN EASTERN CORP., 
630 Fifth Ave., New York, N.Y. 

AVIATION EQUIPMENT & EXPORT, INC., 
25 Beaver St., New York, N.Y. 

CHARLES H. BABB CO., Grand Central Air 
Terminal, Glendale, Calif. 

BAKER STEEL & TUBE CO., 
955 S. Alameda St., Los Angeles, Calif. 

BENDIX EXPORT DIV. OF BENDIX AVIA
TION CORP., 30 Rockefeller Plaza, 
New York, N-Y. 

CALIFORNIA PANEL & VENEER CO., 
955 Alameda St., Los Angeles, Calif. 

CAMPBELL HARDWARE & SUPPLY CO., 
108 First Ave., So., Seattle, Wash. 

CHINA AIRMOTIVE CO., 
444 Madison Ave., New York, N.Y. 

CURTISS EXPORTS DIV. OF CURTISS
WRIGHT CORP., 30 Rockefeller 
Plaza, New York, N.Y. 

GENERAL AIRCRAFT CORP., 
South Lowell, Mass. 

GILLIES AVAITION CORP., 
Bethpage, N.Y. 

INTERCONTINENT CORPORATION, 
30 Rockefeller Plaza, New York, N. Y. 

]. V. W. CORPORATION, 
1100 Raymond Blvd., Newark, N.J. 

MIRANDA BROTHERS, INC., 
6 East 45th St., New York, N.Y. 

NORTHWEST AIR SERVICE, INC., 
Boeing Field, Seattle, Wash. 

STANDARD AIRCRAFT EQUIPMENT CO., 
Roosevelt Field, Mineola, N.Y. 

TRI-AMERICAN AIRCRAFT CORP., 
Graybar Bldg., New York, N.Y. 

UNITED AIRCRAFT EXPORT DIV. OF 
UNITED AIRCRAFT CORP., E. Hart
ford, Conn. 

0. J. WHITNEY, INC., 
9 Rockefeller Plaza, New York, N.Y. 
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~ ........................... ~ 
~ .................... ...,..,.rl'r!". ............................................................... . 

~ Finest Q_uality Cf ools for Motor 
~~ Overhaul, Reconditioning and 
~~ Servicing Aircraft 
~ C01UPLETE LINE OF WRENCHES 
;, Tee 

Socket 
Ratchet 
Tension 
Speeder 
Boxocket 
Open end 
I gnition 
Flare nut 
Propeller 
Water pump 
Spark plug 
Carburetor 
Cylinder head 
Cylinder base hoi t 
Adjustable open end 
Combination box and open end 

and 1nany other 1nechanics' hand tools 
Portable electric drills 
Bench Ia thes 
Milling machines and shapers 
VaJve refacers 
Shop equipment 
Lubrication equipment 

* 
WRITE FOR CATALOG AV-41 

for export only 

E. D. ALLMENDINGER 
15 MOORE STREET, NEW YORK, N. Y. 

Cable Address "EDALMER" 
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AERONAUTICAL CHAMBER OF COMMERCE 
OF AMERICA, INC. 

Shoreham Building 
Washington, D. C. 

John H. Jouett ............. . 
Glenn L. Martin. 
L. R. Grumman .. . 
C. S. Jones ........ . 
Howard l\lingos ... . 
Richard H. Depew, Jr .. 
Irving H. Taylor ... . 
Frank J. Walsh .... . 
Harrison Brand, ] r. . 

Officers for 1941 

30 Rockefeller Plaza 
I\ew York 

....... President 
. . Vice President 
. . Vice President 

. .. Vice President 

. .. Vice President 
. ....... Secretary 

. ... Asst. Secretary 
. ....... Treasurer 

. ....... Asst. Treasurer 

Executive Committee for 1941 
Clayton]. Brukner. 
A. T. Burton .............. . 
Joseph T. Hartson. 
P. W. Hewlett ... . 
L. V. Kerber ....... . 
L. D. Lyman ...... . 
Charles Marcus .. 
Thomas A. Morgan. . . 
James P. Murray ..... . 
Fred R. Neely ... . 
John M. Rogers ............ . 
]. A. B. Smith .... . 
]. Carlton Ward, Jr. .. 
H. E. Weihmiller ....... . 

.... The Waco Aircraft Company 
. . . . North American Aviation, Inc. 

. .. The Glenn L. :Martin Company 
. ......... Vultee Aircraft, Inc. 
. Lockheed Aircraft Corporation 

. .... United Aircraft Corporation 
. .. Bendix Aviation Corporation 
. ........... Sperry Corporation 

. . . . . . .... Boeing Aircraft Company 
. ....... Bell Aircraft Corporation 

. .. Douglas Aircraft Company, Inc. 

. ....... Curtiss-Wright Corporation 
Fairchild Engine & Airplane Corp. 

. ............. Consolidated Aircraft Corporation 

Board of Governors for 1941 
Walter H. Beech.... . . . . . . . . . . .... Beech Aircraft Corporation 
William Brinckerhoff. . . . . . . . . . . . ...... Private Fliers Association 
Clayton]. Brukner. . . . . . . . . . . . . ... The Waco Aircraft Company 
A. T. Burton........ . . . . . . . . . . . . . . ......... North American Aviation, Inc. 
Reed M. Chambers. . . . . U. S. Aviation Underwriters, Inc. 
William A. Forbes. . . . ......................................... Platt-Forbes, Inc. 
Richard Goldsmith. . .................. The B. G. Corporation 
M. B. Gordon. . . . . . . ......... Wright Aeronautical Corporation 
L. R. Grumman.... Grumman Aircraft Engineering Corporation 
W. D. Guthrie.. . . . . ................... Roosevelt Field, Inc. 
Joseph T. Hartson. . ................ The Glenn L. l\lartin Company 
P. W. Hewlett. . . . . . . .............................. Vultee Aircraft, Inc. 
C. S. Jones.... . . .................................... Casey Jones School of Aeronautics 
John H. Jouett.. . ... Aeronautical Chamber of Commerce of America, Inc. 
W. W. Kellett. . . . . . ....................... Republic Aviation Corporation 
L. V. Kerber....... . ................................... Lockheed Aircraft Corporation 
H. W. Lake ............................................... Socony-Vacuum Corporation 
Charles L. Lawrance. . . . .......... Lawrance Engineering & Research Corporation 
Albert I. Lodwick. . . . . . . . . ...................... Lakeland School of Aeronautics 
L. D. Lyman.· ............. Hamilton Standard Propellers Div. United Aircraft Corporation 
Charles Marcus ........................ Eclipse Aviation Div. Bendix Aviation Corporation 
Thomas A. Morgan. . . . . . . ........................ Sperry Gyroscope Company, Inc. 
JFamdes P. Murray..... . ............................... Boeing Aircraft Company 
•re R. Neely.......... . ............................. Bell Aircraft Corporation 

John M. Rogers... . . . . . . ..................... Douglas Aircraft Company, Inc. 
]. A. B. Sm~th .......................... Curtiss Airplane Div. Curtiss-Wright Corporation 
1; Story _Smith.... . . . . .................... jacobs Aircraft Engine Company 
!'rank '~Ic_henor... . . . . . . . ................ Aero Digest Publishing Corporation 
T. E. TIJlmghast. . . . . . . . ... Pratt & Whitney Div. United Aircraft Corporation 
]. C~rlto~ Ward, Jr.... . ............ Fairchild Engine & Airplane Corporation 
H. E. W':Ihmiller...... . ........ Consolidated Aircraft Corporation 
A. W. Wild ••.••....................................... Continental Motors Corporation 
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Staff of the Chamber 
John II. Jouett ............................................................. President 
Howard ~lingos ................. \'ice President and Manager, Public Relations Department 
Harrison Brand, Jr .......................... Asst. Treasurer and Assistant to the President 
Irving H. Taylor ............ :\s<;t. Secretary and ~Ianager, Trade Development Department 
Jack T. Gray .......................................... ~!anager, Technical Department 
\"incent Ford ..................................... ~!anager, Special Projects Department 

MANUFACTURERS AIRCRAFT ASSOCIATION, INC. 

so Rockefeller Plaza, New York 

Officers 

1941 

S. S. Bradley ................................................... Chairman of the Board 
F. H. Russell ............................................................... President 
Robert E. Gross ........................................................ Vice President 
J. H. Kindelberger ...................................................... Vice President 
John 1\I. Rogers ........................................................ Vice President 
William E. Valk ........................................................ Vice President 
E. E. Wilson ........................................................... Vice President 
James P. Murray ........................................................... Secretary 
C. J. Brukner. . . . . . . . . . . .................................................. Treasurer 
John A. Sanborn ........................ Asst. Treas., Asst. Secy., and General l\lanager 

Directors 

S. S. Bradley ................................................... Chairman of the Board 
Clayton J. Brukner ............................................ Waco Aircraft Company 
Chas. H. Chatfield .......................................... United Aircraft Corporation 
Edgar N. Gott. ....................................... Consolidated Aircraft Corporation 
Jos. T. Hartson ......................................... The Glenn L. Martin Company 
James P. 1\·Iurray ............................................. Boeing Aircraft Company 
John M. Rogers ........................................ Douglas Aircraft Company, Inc. 
F. H. Russell ............................................................... President 
Leland R. Taylor ........................................ North American Aviation, Inc. 
William E. Valk ............................................ Curtiss-Wright Corporation 
S. W. Voorhes ........................................... Lockheed Aircraft Corporation 
R. P. Whitman ............................................... Bell Aircraft Corporation 

AIR TRANSPORT ASSOCIATION OF AMERICA 

135 South LaSalle St., Chicago, Ill. 

Officers 

President. ........................................................... Edgar S. Gorrell 
Vice President ........................................................... Robert F. Six 
Secretary and Treasurer ......•....................................... Fowler W. Barker 

T. E. Braniff 
Jack Frye 
C. Bedell Monro 

Directors 
W. A. Patterson 
E. V. Rickenbacker 
C. E. Woolman 

C. R. Smith 
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INSTITUTE OF THE AERONAUTICAL SCIENCES 

1505 RCA Building West, 30 Rockefeller Plaza, New York 

Officers for 1941 
President. ......................................................... Frank \V. Caldwell 
Vice President. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . \\"illiam A. M. Burden 
Vice President. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... Charles H. Coh·in 
Vice President...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... Hall L. Hibbard 
Vice President. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... Philip G. Johnson 
Executive Vice President. . . . . . . . . . . . . . . . . . . . . . . . . . . .. Lester D. Gardner 
Treasurer.............................................. . ...... Grover Loening 
Secretary.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ........ C. E. Sinclair 

Ralph S. Damon 
Luis de Florez 
Richard Goldsmith 
Leroy R. Grumman 

Council Members for 1941 
Raymond Haskell 
\V. Wallace Kellett 
Bruce G. Leighton 
Albert I. Lodwick 

R. D. 1\lacCart 
Charles !\!arcus 
Arthur Nutt 
Elmer A. Sperry, Jr. 

NATIONAL AERONAUTIC ASSOCIATION OF U. S. A. 

Willard Hotel, Washington, D. C. 

United States Representative of Federation Aeronautique Internationale 
Governing Body for Sporting Aviation in the United States 

Officers 
President ........................................................... Gill Robb Wilson 
Vice President. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ....... Harry K. Coffey 
Vice President. ..................................................... William R. Enyart 
Vice President. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .............. Max C. Fleischman 
Treasurer............ . . ......... William P. Redding 
General Manager and s·ec~~t~~y ." ." ." ." ." ." ." ." ." .· ." ." ." ." .· .· ." ." ." .· ." ." ." ." .· .· .· ........... G. de Freest Larner 

Thomas H. Beck 
Charles Boettcher, II 
W. W. Brinckerhofi 
F. C. Crawford 
Arthur S. Dudley 
Floyd E. Evans 
Frank W. Fuller, Jr. 

Board of Directors 
Edgar S. Gorrell 
Harry F. Guggenheim 
Carl Hinton 
John H. Jouett 
Henry King 
Franklin K. Lane, Jr. 

A. I. Lodwick 
Merrill C. Meigs 
A. H. Near 
Thomas Fortune Ryan, III 
W. G. Skelly 
Frank Tichenor 
James E. \V ebb 

AIRCRAFT OWNERS AND PILOTS ASSOCIATION 

Of!ic~ of President. ................................ 1424 Walnut Street, Philadelphia, Pa. 
Serv1ce Office ..................................... Transportation Building, Chicago, Ill. 

~!esi~ent.-d. · · · · · · ............................................. C. Townsend Ludington 
S 1ce res1 ent ...................................................... Philip T. Sharples 
Tecretary. ·• • · · · · · · · · · ................................................. Allred L. Wolf 
E reastl!er • • · · · · · · · · .............................................. Laurence P. Sharples 
• xecubve Consultant ................................................ Gill Robb Wilson 

Execut!ve Sec!etary ................................................ J. B. Hartranft, Jr. 
ExecutiVe Assistant. ............................................ , .... Lawrence Lawver 
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TWO VALUABLE BOOKS··· 
for Your Metallurgical Library 

The latest and most authoritative data on Molybdenum in 
steel and iron will be found in two books compiled and pub
lished by the Climax Molybdenum Company: 

"MOLYBDENUM IN STEEL" ond "MOLYBDENUM IN CAST IRON" 

Either or both of these technical books will be sent on re
quest to those actively interested in the metallurgy and appli
cation of ferrous materials. If you have any special problems 
we will be glad to furnish any additional information. 

srr 
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SOCIETY OF AUTOMOTIVE ENGINEERS, INC. 

29 West 39th Street, Kew York 

Aeronautic Officials for 1941 
President ............................................................... A. T. Colwell 
Vice President (Rep. Aircraft Engrg.) ........................................ Mac Short 
Vice President (Rep. Aircraft-En,:;ine En~o:rg.) ................................ G. W. Lewis 
Vice President (Rep. Diesel-Engine Engrg.) ................................. L. C. Lichty 
Secretary anti Generall\Ianager ...................................... John A. C. Warner 

The Council 
A. T. Colwell, President 
l\J ac Short, Vice President 
G. \V. Lewis, Vice President 
L. C. Lichty, Vice President 
]. B . .Macauley, Jr., Vice President 
K. M. Wise, Vice President 
]. R. Hughes, Vice President 
E. S. Chapman, Vice President 
Chauncey \V. Smith, Vice President 
T. L. Preble, Vice President 

R. S. Reed, Vice !'resident 
Murray Fahnestock, Councilor 
]. B. Fisher, Councilor 
A. l\I. Wolf, Councilor 
D. A. Fales, Councilor 
H. 0. Mathews, Councilor 
N. C. Millman, Councilor 
David Beecroft, Treasurer 
W. J. Davidson, Past President (I9.19) 
Arthur Nutt, Past President (19-10) 

Aeronautic Committees 
Aircraft Committee .............................................. Mac Short, Chairman 
Aircraft-Engine Committee ...................................... G. W. Lewis, Chairman 
Standards Committee 

Aeronautics Division ........................................ Arthur Nutt, Chairman 
Aircraft Engine Subdivision ............................ Val Cronstedt, Chairman 
Aircraft Access. & Equip. Subdiv ................... William Littlewood, Chairman 
Aircraft-Engine Propeller Subdiv .......................... Erie Martin, Chairman 
Aircraft Materials & Processes Coordinating Subdiv ........ J. B. Johnson, Chairman 

Aircraft-Engine Materials & Proce~ses Committee ...... B. Clements, Chairman 
Airframes Materials & Processes Committee ......... L. D. Bonham, Chairman 

Research Committee 
Aircraft-Engine Lubricants Committee ....................... G. K. Brower, Chairman 

THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS 

29 W . .39th Street, New York 

Aviation Division, Executive Committee 

Chairman ........................................................... , Chas. H. Dolan 
Secretary .................... , ................... , ...... , ............ James l\L Clark 

E. E. Aldrin R. F. Gagg 
John E. Younger 

SOARING SOCIETY OF AMERICA, INC. 

Add.ress: Earl R. Southee, Roosevelt Field, Garden City, N. Y. 

~:esiient: · · . · .............................................. Comdr. RalphS. Barnaby 
v!CC pres!dent ..................................................... ,J. Shelley Charles 
S ICe res1dcn t. ........................................................ Robert Stanley 
Tecretary ................................................................ Floyd Sweet 

reasurer .......................................................... Chester J. Decker 
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INDUSTRY'S LIGHTEST STRUCTURAL METAL 

Dowmetal* Available in all commercial forms 
Castings: 

Sand, Die, Permanent Mold 
Extrusions: 

Angles, 1-Beams, Channels, 
Tees, Zees, Special Sections, 
Tubes, Rectangular, Round, 
Square & Hex Bars 

Forgings and Forging Stock 

Plate, Sheet and Strip 

Magnesium: 
Ingot (3 and 17 lbs.) 
Sticks (1, 1/2, 1/4 lb.) For 
metallurgical purposes. 

DOWMET AL 4•=··· Magnesium Alloys 

THE DOW CHEMICAL COMPANY 
Midland, Michigan 

Branch Sales Offices: New York City, St. Louis, Chicago, San 
Francisco, Los Angeles, Seattle. 

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 
Equipment. 

UNILOY ACCESSORIES CORP. 
LANCASTER, NEW YORK 
Designers and Manufacturers 

of 
Special Aircraft Accessories 

and 
Special Aircraft Equipment 

Tailwheel Assemblies 
Hangar Space Savers 

Aluminum-Alloy Castings 
Catalog Furnished on Request 

*Tr•de Muk Reg. U.S. P•t. Off. 

This is the 
23rd Annual Edition 

of the 

AIRCRAFT YEAR BOOK 

The Standard Reference 
vVork on 

American Aeronautics 

Buy in quantities 

----for employees 
-for customers 

-for students 

vV rite us for prices in 
quantity lots 

Aeronautical Chamber of 
Commerce of America, Inc. 

30 Rockefeller Plaza 
New York 
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U.S. AIR CORPS, WAR DEPARTMENT 

Washington, D. C. 

llcnry L. Stimson, Secretary of \\'ar 
Robert \\'. Patterson, l:nder:-ecretary of \\'ar 
Robert Lovell, Asst. Secretary of \\"ar for Air 

Office of the Chief of Air Corps 
Chief of Air Corps ...................................... ~lajor (ieiwral (ieor~e H. Brett 
Chief, Plans Division ....................................... Brig. (ieneral l 'arl :\. Spaatz 
Chief, Training & Operations Division ................... Hri~. Cieneral Dawn port John< on 
Chief, ~latcriel Division ................................... Brig. (icneral Oliver 1'. Echo!< 
Chief, Inspection Division ............................... Bri~. lieneralllerbert :\. l>argue 

Colonels-George E. Stralemeyer, Rubert C. Candee, William F. \'olandt, :\,;a :-\. I >uncan, 
Donald Wilson, Rubert Olds, Oliver S. Fcrson, Alfred L. Lyon. Frank ~1. Kennedy. 

General Headquarters Air Force 
Chief, G H Q ,\ir Force .................................... Lt. General Delos C. Emmon,; 
Chief of Staff, G II Q Air Force .............................. Bri~. (iencral C. \\". Russell 

Colonels-){. P. Cousins, l{obcrt Wabh, E. L. Xaiden, Hume l'eabucly, S. A. Black. 

OFFICE OF PRODUCTION MANAGEMENT 

Social Security Bldg., \\"ashingtun, D. C. 

William S. Knudsen .................................................. Director Genera I 
Sidney Hillman .............................................. Associate Director Genera 
J.D. Biggers ........................................... Director of Production Division 
\V. L. Batt. ..................................... Deputy Director of Production Division 
E. F. Johnson ....................................... Chief, .\ircraft, Ordnance and Tools 
1\lerrill C. Meigs ............................................... Chief of Aircraft Section 
T. P. Wright ......................................... Assistant Chief of Aircraft Section 

:\lajor E. M. Powers ........................................ Chief of Engineering l:nit 
Dr. A. E. Lombard, Jr ............................... Chief of Production Planning l"nit 
H. R. Boyer ............................................ Chief of l\lanufacturing Unit 
C. E. Stryker ................................... Standardization Engineering Specialist 
E. S. Taylor .................................... Standardization Engineering Specialist 
R. E. Palmer ................................... Standardization Engineering Specialist 
Kendall Perkins ................................................... :\irplane Program 
~· ~- ~{.den .................................................. Schcdulinp Allocat~~_n 

· . cs ...................................................... Production Anal) s1s 
A. 0. Pierrot ..................................................... Foreign Contracts 
HF · A. Shaffer. .............................................. Light Planes and Engines 
'· W. Ayers ............................................. ~lachine Tools and Facilities 

FEDERAL COMMUNICATIONS COMMISSION 

Washington, D. C. 

Commiaaionera 

James Lawrence Fly, Chairman 
T. J. Slowie, Secretary T. A.M. Craven 
Norman S. Case Frederick I. Thompson 
Georgl' Henry Payne Paul A. Walker 
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Radio Ignition and Auxiliary Shield
ing • Multiple Circuit Electrical Con
nectors • Flexible Shielding Conduit 
and Fittings Conduit Junction 
Boxes • Cartridge Engine Starters 

Dichromate Cartridge Containers • 
Internal Tie Rods • Propeller Pitch 
Controls • Elevator and Rudder 
Tab Controls • Flexible Shoft and 

Case Assemblies 

Stainless Steel Division: Pioneers in 
the design and development of stainless 
steel structures and fabricated products 

CAMBRIDGE 
INSTRUMENT CQ I~F 

AERO-MIXTURE INDICATOR 

A flight instrmuent providiug the 
pilot with a continous indication of 
fuel-airnlixture , enabling optimum 
e ngine perforn1.a nee, maxitnu1:u 
cruising radius, payload and safety. 

3732 Grand Central Terminal, New York 

NORMA- HOFFMANN 

BEARINGS 

CORPORATION 
Stamford, Connecticut 

Precision Ball, 

Roller and Thrust Bearings 

Aeroflex Jr. Flexible Instrument lines • 
Tachometer, Fuel Pump and Remote 
Control Drives • Ammunition Rounds 
Counters • Radio Tuning Units • 

Generator and Ignition Filters 

Exhaust Gas Analyzers (Fuel-Air 
Ratio Indicators) • Flexible Metal 
Tubing Resistance Type Ther
mometers • Swaging Machines and 

Tools • Armor Plate 

APEX 
TOOLS for 
Aircraft Production 

• Universal Joint S ocket W renches 
e Power Bits and Hand Drivers for 

Ph,:Zfl:ps screws 
C lutch Head screws 

• PowerBils.for 
S lotted H ead screws 

• Specia lized tools for drilling , lapping , 
reaming, boring, stud and nul 
selling. 

e ;1 ircra.fl Universal Joinls 

Wrile .for Catalogs 

THE APEX MACHINE 
and TOOL COl\'IP Al~Y 

Dayton, Ohio. 
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BUREAU OF AERONAUTICS, U. S. NAVY 

Washington, D. C. 

Frank Knox, Secretary of the Navy 
James V. Forrestal, Under Secretary of the Navy 

Ralph Bard, Assistant Secretary of the Navy 

Officers on Duty in Washington, D. C. 

Chief of Bureau ..................•...•...................... Rear Admiral J. H. Towers 
Assistant Chief of Bureau .••...............•.................... Captain M. A. Mitscher 
Captains ..................... E. A. Cobey (SC), S. M. Kraus, I. l\L McQuiston (USNR), 

H. C. Richardson, D. C. Ramsey, C. E. Rosendahl, \V. \V. Webster. 
Commanders .................. J. C. Adams (MC), J. ]. Ballentine, C. M. Bolster, W. F. 

Boone, R. Botta.}. L. Callan (USNR), T. S. Combs, L. de Florez (USNR), W. S. Diehl, 
A. K. Doyle, C. T. Durgin, D. S. Fahrney, R. E. Farnsworth, A. P. Flagg, P. E. Gillespie 
(USNR), G. R. Henderson, F. B. Kauffman, E. Liljencrantz (MC) (USNR), T. C. 
Lonnquest, J. B. Lynch (USNR), F. W. Mcl\lahon, J. E. Ostrander, S. E. Peck, J. R. 
Poppen (MC), A. I. Price, A. M. Pride, W. A. Read (USNR), L. B. Richardson, V. H. 
Schaeffer, M. F. Schoeffel, F. P. Sherman, L. C. Stevens, 1-I. Wick. 

Lieutenant Commanders ....... W. M. Beakley, B. L. Braun, J. A. Buchanan (USNR), \V. F. 
Clarkson (USNR), W. E. Cleaves, E. W. Clexton, E. B. Cole (USNR), J. G. Crommelin, 
B. B. Dowell, W. A. Evans, R. L. Farrelly (USNR), D. V. Gallery, J. W. Geppert (USNR), 
J. F. Greenslade, D. D. Gurley (USNR), C. G. Halpine, M. 1'. Hanson (USNR), D. Harris, 
R. S. Hatcher, C. ]. Hubbard (USNR), }. J. Ide (USNR), D. 1'. Johnson, L. W. Johnson, 
J. M. Lane, D. N. Logan, W. H. Miller (USNR), H. B. Miller, R. 0. Minter,}. B. Moss, 
E. 0. McDonnell (USNR), G. Norton (USNR), A. C. Olney, H. T. Orville, J. B. Pearson, 
F. W. Priestman (USNR), S. C. Ring, J. S. Russell, J. J. Shea (USNR), I-1. N. Slater 
(USNR), C. W. Smith, S. B. Spangler, P. T. Stonemetz (USNR), J. E. Sullivan (USNR), 
F. C. Sutton (USNR), J. B. Taylor (USNR), J. I. Taylor, W. D. Thomas, R. Wanamaker 
(USNR), F. E. Weed (USNR), M. W. Wellborn (USNR), A. W. Wheelock, B. W. Wright. 

U.S. Marine Corps ............ Colonel R. J. Mitchell; Lieut. 'Col. I-1. C. Major; Majors 
C. C. Jerome, C. R. Freeman; Captains F. C. Croft, A. C. Koonce, J. B. Neill (USMCR), 
R. H. Rhoads, R. D. Salmon, F. H. Schwable; Lieutenant S. R. Williamson. 

Naval Air Stations in Commission 

~~~~ti~.c~~i~:::: : : : : : - _-:: _·: ::: _·:: .·:::: .· .-::::::::::::::::: ·c;~~~: b: §: ~~~i:i: 
Banana River, Fla..... ____ ... _______ . __ ........ __ ...... Lt. Comdr. Waldo Tullsen 
Cape May, N.J ....... _._.__ _ .. __ .. __ .. _. _ ...... Comdr. S. W. Callaway 
Coco Solo, C. Z.. . . . . . . . _ . ____ .. ____ . ____ .......... Comdr. C. W. Wieber 
Corpus Christi, Tex .. _. . . . _ . _____ . _ . . .. _ .. __ .... __ .......... Capt. A. D. Bernhard 
Guantanamo, Cuba .. _ _ _ _ ___ . ____ . ___ ... _ ......... Comdr. G. L. Compo 
Jacksonville, Fla ....... _ _ _. _. __ . _ .. ___ . _. ___ .. __ .......... Capt. C. P. Mason 
Kaneohe Bay, T. II .. _____ . _ _ _ . _ . _ . ___ . _ . __ .. __ ... _ .. __ ...... Comdr. H. M. Martin 
Key West, Fla ...... _ .... __ . ___ ........ _. __ .. ___ ....... Lt. Comdr. J. H. McKay 
Lakehurst, N. } ........... __ .... _. _______ ... _____ .. _ ... _ .. __ ... Comdr. George I-I. Mills 
Miami, Fla .......... _ . _ ... _ . _ _ _ . _ . _ .. ___ ... Comdr. Gerald F. Bogan 
Norfolk, Va .......... ___ ...... _ ... ____ ..... _ .. __ ... __ .. _ ....... Capt. Chas. A. Pownall 
Pearl Harbor, T. II ... __ .... ____ . _. _ .... __ . ___ ... _. _ ....... _ ... Comdr. J. M. Shoemaker 
Pensacola, Fla ... _ ..... _ .. __ . _____ . __ . _ . _ . ___ .. ___ . _ . __ ... _ .......... Capt. A. C. Read 
San Diego, Calif .. _ ... _ ...... _ ........... __ ._ ... _._ ... _ ............ Capt. E. L. Gunther 
San Juan, P.R ... _._ .. ___ ........... _______ .... _. __ ... _ ............ Capt. V. C. Griffin 
San Pedro, Calif. ..... ___ ... _ .. _ .... ___________ ...... __ ...... Lt. Comdr. E. C. Peterson 
Seattle, Wash .......... _ _ _ _ _ _ __ ..... _ ..... ___ ......... Capt. Ralph F. Wood 
Sitka, Alaska ................ _ .... __ .. ____ ............ _ ............. Comdr. J. R. Tate 
Tongue Point, Oregon ...................................... Lt. Comdr. G. H. Hasselman 

Naval Air Stations Under Construction 

Johnston Island 
Kodiak, Alaska 
Midway Island 

Wake Island 

Palmyra Island 
Quonset Point, R. I. 
Unalaska, Alaska 
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Naval Reserve Aviation Bases 
Anacostia, D. C ....................................•.......... Lt. Comdr. T. U. Sisson 
Atlanta, Ga ...................................... Lt. Comdr. C. D. Williams, Jr., USNR 
Boston, 1\Iass ................................................. Lt. Comdr. R. W. Ruble 
Brooklyn, K. Y ................................................ Lt. Comdr. D. F. Smith 
Chicago, Ill.. ................................................. Lt. Comdr. R. K. Gaines 
Dallas, Tex.... . . . . . . . . . . . . . . ....................... Lieut. I larry Sartoris, A-Q, US::-I"R 
Detroit, Mich ................................................. Lt. Comdr. R. C. Young 
Kansas City, Kans .............................................. Lt. Comdr. W. B. Ault 
Long Beach, Calif •............................................ Comdr. Thomas A. Gray 
Miami, Fla .......................................... l.t. Comdr. K. B. Salisbury, USNR 
.:\l:inneapolis, :\linn .......................................... Lt. Comdr. Henry C. Doan 
New Orleans, La ......................................... Lieut. Freeman Cutter, USNR 
Oakland, Calif. .............................................. Lt. Comdr. R. L. Johnson 
Philadelphia, Pa ............................................. Lt. Comdr. W. H. Gardner 
Seattle, Wash ........................................... Lt. Comdr. B. B. Smith, USNR 
St. Louis, Mo ...................................................... Lieut. J. K. Averill 

U.S. Marine Corps Aviation 
First Marine Aircraft Group, Quantico, Va ........................... Lt. Col. Field Harris 
Second Marine Aircraft Group, San Diego, Calif. .................... Lt. Col. L. G. :\o[erritt 
Scouting Squadron Three, St. Thomas, Virgin Island.; ................. Lt. Col. F. 0. Rogers 

Naval Aircraft Factory 
Philadelphia, Pa .....................•............................... Capt. E. M. Pace 

Major Aviation Commands Afloat 
Commander Aircrait Battle Force ............................. Vice Admiral W. F. Halsey 
Commander Aircraft Atlantic Fleet. ............................ Rear Admiral A. B. Cook 
Commander Aircraft Asiatic Fleet. ................................ Comdr. F. D. Wagner 

Commanding Officers of Aircraft Carriers 
U.S. S. SARATOGA .............................................. Capt. A. H. Douglas 
U.S. S. LEXINGTON ............................................ Capt. F. C. Sherman 
U.S. S. RANGER ............................................ Capt. A. E. Montgomery 
U. S. S. YORKTOWN ............................................ Capt. E. Buckmaster 
U. S. S. ENTERPRISE ........................................ Capt. George D. Murray 
U.S. S. WASP ..................................................... Capt. J. \V. Reeves 

POST OFFICE DEPARTMENT AIR MAIL SERVICE 

Washington, D. C. 

Postmaster General ...•.•................ · · · · · · · · · · · · · · · · · · ........... Frank C. Walker 
Second Assistant Postmaster General ........... · . · · · .. · ............... Smith W. Purdum 
Deputy Second Assistant Postmaster General. ............................. James W. Cole 

Domestic Air Mail Service: 

Superintendent ..•.................... · · · · · · · · · · · · · · · · · ............ Roy l\L Martin 
Assistant Superintendent. .............. · · · · · · · · · · · · · · ........... Charles M. Knoble 
Assistant Superintendent, New Yurk, K. Y. (Acting) .................... W. H. Nichols 
Assistant Superintendent, Chicago, Ill .............................. J. A. Cruickshank 
Assistant Superintendent, Atlanta, Ga ................................. B. H. Lockett 
Assistant Superintendent, Fort Worth, Tex ............................. A. C. Hodges 
Assistant Superintendent, San Francisco, Calif. ...................... A. 0. Willoughby 

U.S. Foreign Air Mail Service: 

Director, International Postal Service ................................ John E. Lamiell 
Assistant Director, International Postal Service .................... George H. Grayson 

.... 
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A1o.Jel ''LA'' 

LIGHT AIRCRAFT MAGNETO 
Completely shielded to eliminate interference
for two, four, five and six cylinder engines. 
EISEMANN Magnetos ore built to precision 
standards from highest quality materials for 
maximum dependability. They ore backed by 
30 years experience in the industry plus un
equalled nationwide service. 

lv!a.nl.Lja.cltLrers of 

• 
REF AIRCRAFT 
CORPORATION 

Bombing Release 
Mechanism 

a.n.d f a.br icalors of 

SYOSSET, LONG ISLAND 
Phone Syosset 48 

Welding-Sheetmetal Parts

Tool and Die Fabrication

Machined Parts-Jigs

Unit Assemblies 

• 

Interchangeable Parts 
and Assemblies 

for 

ALL TYPES OF NAVY AND 
ARMY AIRPLANES 

Spriesch Tool and Mfg. 
Co., Inc. 

Jefferson & Howard Street, Buffalo, N.Y . 

IJomb nack s; Paraclwlc F lure Racks: IJomb 
S lwcldes; Anti-A ircrofl 1\'lw:h inc Gun J\tlounls 

Special Purls 1\1/adc to Order 
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FARNHAM 
~~ \..NUF \.CTURING COMPANY 

::::/) uZf/ t<-e'l:J. ani _/l!lana i adatet,> (}i 

1/LackZnett! io'< the cA.ztctait 
/)to l ucf Zo·fl[, cf_z,~u:J-

FORMING ROLLS 
SPAR CAP MILLERS 
COUNTERSINKERS 
ROUTERS 
STACK DRILLS 
DRAW BENCHES 
STRETCHING BENCHES 

MANUFACTURERS OF 

PITOT - STATIC - TUBES 
(AIRSPEED TUBES) 

AND AIRCRAFT SPECIAL TIES 
TO ORDER 

AERO INSTRUMENT CO. 
3401 VEGA AVE. 

CLEVELAND, OHIO 

CHAMPION SPARK PLUG COMPANY 

TOLEDO, OHIO 

HEAD OFFICE 
AND FACTORY 

IN BUFFALO 

BRANCH OFFICES 
IN NEW YORK 
AND DETROIT 

FROM 
STAINLESS 

ALUMINUM 
ALL STEELS 

TOBIN BRONZE 
We manufacture precision 
screw machine products 
special and standard Army
Navy specifications exclu
sively for the AIRCRAFT 
INDUSTRY. 

AIRCRAFT HARDWARE 
MFG. Co. INC. 

1381 LafayE:ttE: AvE:nuE: 
NE:w York, N. Y. 
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NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS 

Headquarters, Navy Building, Washington, D. C. 

Laboratories, Langley Field, Va.; l\lofTett Field, Calif. 

Created by act of Congress approved March 3, 1915, for the supervision and direction of 
the scientific study of the problems of flight. Its membership was increased to 15 by act ap
proved March 2, 1939. The members arc appointed by the President, and serve as such without 
compensation. 

Vannevar Bush, Sc.D., Chairman, Carnegie 
Institution, Washington, D. C. 

George J. Mead, Sc.D., Vice Chairman, \\"est 
Hartford, Connecticut. 

Charles G. Abbot, Sc.D., Secretary, Smith
sonian Institution. 

Henry H. Arnold, Major General, United 
States Army, Chief of Air Corps, War De
partment. 

George H. Brett, Major General, United 
States Army, Assistant Chief of Air Corps, 
War Department. 

Lyman ]. Briggs, Ph.D., Director, National 
Bureau of Standards. 

Robert E. Doherty, 1\LS., Carnegie Institute 
of Technology, Pittsburgh, Pa. 

George W. Lewis, Sc.D., Director of Aeronau
tical Research. 

Brigadier General Donald H. Connolly, Ad
ministrator, Civil Aeronautics Authority. 

Robert H. Hinckley, A.B., Assistant Secretary 
of Commerce. 

Jerome C. Hunsaker, Sc.D., :1\Iassachuselts 
Institute of Technology, Cambridge, 1\lass. 

Sydney M. Kraus, Captain, United States 
Navy, Bureau of Aeronautics, Navy De
partment. 

Francis \\'. Reichelderfer, Sc.D., Chief, 
United Stales Weather Bureau. 

John H. Towers, Rear Admiral, United States 
Navy, Chief, Bureau of Aeronautics, Navy 
Department. 

Edward Warner, Sc.D., Washington, D. C. 
Orville Wright, Sc.D., Dayton, Ohio. 

S. Paul Johnston, B.S., Coordinator of Re
search. 

John F. Victory, LL.M., Secretary. 
Edward H. Chamberlin, Assistant Secretary. 

Henry J. E. Reid, Engineer-in-Charge, Langley Memorial Aeronautical Laboratory, 
Langley Field, Va. 

Smith J. DeFrance, Engineer-in-Charge, Ames Aeronautical Laboratory 
Moffett Field, California. 

BUREAU OF FOREIGN AND DOMESTIC COMMERCE 
U. S. DEPARTMENT OF COMMERCE 

Washington, D. C. 

Jesse H. Jones, Secretary of Commerce 
Wayne C. Taylor, Under Secretary of Commerce 

Carroll Wilson, Director, Bureau of Foreign and Domestic Commerce 

Motive Products Division 
Chief ................................................................. Paul R. l\fattix 

Note:-Jn August 1940 the name of the Automotive-Aeronautics Trade Division was 
changed to Motive l'roducts Division. 
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EDO 
FLOAT 
GEAR . . 

STANDARD rHE 

WORLD .OVER 

• 

EDO AIRCRAFT 
CORPORATION 
407 SECOND STREET, 
COLLEGE POINT, N.Y. 

Aero Supply Mfg. Co. 
INC. 

Designers and Manufacturers of standard 
and special power plant and armament 
accessories. 

CORRY, PENNSYLVANIA 

BREWSTER 
AERONAUTICAL 
CORPORATION 

Designers and Manufacturers 
of 

Military Aircraft 
for United States and 
Foreign Governments 

School of Aeronautics 

STEWART 
TECHNICAL SCHOOL 

Founded 1909 

Specializing in Aeronautics 
Since 1929 

Government Approved Courses in: 
Aircraft Master Mechanic (A&E) 
Aircraft Mechanic (A) 
Aircraft Engine Mechanic (E) 

Additional Courses include: 
Aeronautical Drafting & Detail Design 
Aircraft Sheet Metal & Assembly 

Entrance requirements include 
High School Diploma or equiv
alent credits. For full informa
tion regarding courses call or 
write, stating age, education and 
course preferred. 

Dept. AC, Stewart Tech Building 
253-5-7 West 64 St., New York, N.Y. 
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THE ERCOUPE 
"The Airplane of 

Tomorrow-
available Today." 

-Spinproof-
Engineering and Research Corporation 

Riverdale -:- Maryland 

Manufacturers of Airplanes, Propellers and Sheet 
Metal Working Machinery. 

FIVE 
POPULAR COURSES 

* MASTER M E CHANICS 
*ENGINE MECHANICS 
*AIRPLAN E M E CHANICS 
AIRCRA F T S HEET METAL 
WELDING 

* Approved by U. S . G overn m en t 

<: c: J:USf&OlBt ;; =' 
SCHOOL OF AERONAUTICS 

WEST TRENTON, N . ] . DEPT. Y 

CECO 
AircraFt Carburetors 

and Fuel Pumps 

CHANDLER-EVANS CORP. 
SOUTH MERIDEN, CQNN, 

C o mb inati o ns o f Fleai b le Shaf h , Fl exi b le 
Cas ings an d Fitt ing s for all Air cra ft us e s 
including the {allowing: 

REMOTE CONTROL-
of Rad io Transmitt ers, Re ceivers, l oo p1 , Reels, 
Tc11bs, Cowl Fla ps, Bank In dicators, Bomb Sighh , 
Healing Regis te rs, Air C ond iti oning and all 
other equipme nt re q uiring re mote control. 

..,.......-..--.,POWER DRIVES-
for Tachometers, Fuel Pumps, Variable Piteh 
Propollor Gover no rs ,- A mmunit io n Ro und s 
C ounters, Wind shield W ipers and all othe r 
driven a pparatus , 

FULL ENGINEERING COOPERATION 

.S.WHITE 
The S. S. While Denial Mfg. Co. 

INDUSTRIAL DIVISION 
Departmenl Y. 10 Eael 40th St., New York. N. Y, 
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Speed Production- Conquer Vibration 

WITH 

Always replace two or more parts. 
Hold forever tight under firm spring 
tension. lighter in weight. Applied 
faster. Assure a double lock. Cut 
average net assembly cost 50%. 
Write for samples and engineering 
data. 

Mcuwfac/urers of Patented SPEED N UTS 
In CANADA: Wolloce Born es Co. ltd. , Hom ilton , Ontorio 

In ENGLAND: Simmonds A e roc essori es, ltd ., London In FRANCE: A eroc essori es Simmonds, S. A. , Poris 

MANUFACTURERS OF 

LANDING GEAR 
AND 

HYDRAULIC EQUIPMENT 

FOR AIRCRAFT 

DOWTY EQUIPMENT CORPORATION 
LONG ISLAND CITY, N.Y. 

41-28 37th St. STillwell 4-7904 
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U. S. DEPARTMENT OF COMMERCE 

CIVIL AERONAUTICS ADMINISTRATION 

Washington, D. C. 

Jesse H. Jones, Secretary of Commerce 
\Vayne C. Taylor, l:nder Secretary of Commerce 

Robert H. Hinckley, Asst. Secretary of Commerce 

Departmental 
Administrator of Civil Aeronautics ................................... Donald H. Connolly 
Assistant Administrator .............................................. Charles I. Stanton 
Executive Officer. ................................................... A. E. Stockburger 
Director of Compliance ............................................... Richard E. Elwell 
Director of Federal Airway,; .......................................... Thomas B. Bourne 
Director of Inspection................... . ....................... . :\. S. Koch 
Director of Airport DevelopnH"nl. . . . . . . . . . . .............. . :\. B. Mcl\lullen 
Director of Civilian Pilot Training. . . . . . . . . . . . . .................. Grove Webster 
Director of Information and Statistic;;.... . ................. Roscoe Wright 
Aeronautical Medical Director ....................................... William R. Stovall 

Field 

Director of Regional Offices ........................................... Howard F. Rough 
Regional Manager, Region 1, New York, N.Y ........................... John E. Sommers 
Regional Manager, Region 2, Atlanta, Ga ................................. R. C. Copeland 
Regional Manager, Region 3, Chicago, Ill ................................ Harold R. Neely 
Regional Manager, Region 4, Fort Worth, Tex ............................... L. C. Elliott 
Regional Manager, Region s, Kansas City, 1\Io ............................ Leonard Jurden 
Regional Manager, Region 6, Los Angeles, Calif. ............................ J. S. Marriott 
Regional Manager, Region 7, Seattle, Wash ................................ R. D. Bedinger 
Superintendent of Airways, Anchorage, Alaska .............................. M. C. Hoppin 

CIVIL AERONAUTICS BOARD 

Harllee Branch ............................•.................. : . ............ Chairman 
Edward P. Warner ..................................................... Vice Chairman 
Oswald Ryan ................................................................ Member 
G. Grant Mason, Jr ........................................................... Member 
George P. Baker ............................................................. Member 
Thomas G. Early ........................................................... Secretary 
L. Welch Pogue ....................................................... General Counsel 
R. W. Stough ............................................... Director, Economic Bureau 
Jerome Lederer ................................................ Director, Safety Bureau 

Safety Bureau Branch Offices 

Allen P. Bourdon ..................................... Investigator in Charge, New York 
William E. Butters .................................... Air Safety Investigator, New York 
Harold G. Crowley ....................... Air Safety Investigator, La Guardia Field, N. Y. 
Paul V. Burwell ............................... Air Safety Investigator, College Park, Mel. 
James E. Peyton .................................... Investigator in Charge, Atlanta, Ga. 
George Gay ......................................... Investigator in Charge, Chicago, Ill. 
Perry Hodgden ..................................... Air Safety Investigator, Chicago, Ill. 
E. N. Townsend .................................. Air Safety Investigator, Detroit, Mich. 
Ralph A. Reed ................................. Investigator in Charge, Fort Worth, Tex. 
Raymond P. Parshall ........................... Investigator in Charge, Kansas City, Mo. 
James H. Douglas .............................. Air Safety Investigator, Kansas City, Mo. 
Warren C. Carey ............................ Investigator in Charge, Santa Monica, Calif. 
E. R. Mitchell ............................... Air Safety Investigator, Santa Monica, Calif. 
Phil C. Salzman .................................. Air Safety Investigator, Oakland, Calif. 
Leon D. Cuddeback ............................... Investigator in Charge, Seattle, Wash. 
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'1iR~ 
RCO. U. $. PAT. 0 , , 

Radio - Shielded - Ignition - Harnesses 

Radio - Shielding - Conduit and Accessories 

All - Metal - Pressure - Tubing 

For - Fuel - and - Oil - Lines 

Titeflex Metal Hose Coo 
500 Frelinghuysen Avenue Newark, N. J. 

SOLAR 
Aircraft Company 

SAN DIEGO-CALIFORNIA 

EXHAUST 
MANIFOLDS 

AIRCRAFT 
HEATERS 
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CONGRESSIONAL COMMITTEES INTERESTED IN AVIATION 

Standing Committees of the ;;th Congrc:<s, fir,-t ,e,o,;ion, I<J.p 

Carter Glass 
Kenneth McKellar 
Carl Hayden 
Elmer Thomas 
James F. Byrnes 
:\Iillard E. Tydings 
Richard B. Russell 
Alva B. Adams 
Pat 111cCarran 
John H. Overton 
John H. Bankhead, 2d 
Joseph C. 0':\Jahoney 

Burton K. Wheeler 
Ellison D. Smith 
Robert F. Wagner 
Alben \V. Barkley 
Homer T. Bone 
Harry S. Truman 
Charles 0. Andrews 
Edwin C. Johnson 
H. H. Schwartz 
Lister Hill 
Tom Stewart 

Robert R. Reynolds 
Elbert D. Thomas 
Edwin C. Johnson 
Josh Lee 
H. H. Schwartz 
Lister Hill 
Sheridan Downey 
Harry S. Truman 
Mon C. Wallgren 

David I. Walsh 
Millard E. Tydings 
Ellison D. Smith 
Richard B. Russell 
Homer T. Bone 
Harry Flood Byrd 
Peter G. Gerry 
Charles 0. Andrews 
Guy M. Gillette 

Kenneth McKellar 
Carl Hayden 
Josiah W. Bailey 
William J. Bulow 
Joseph C. O'Mahoney 
James E. Murray 
Dennis Chavez 
Allen J. Ellender 
William H. Smathers 
James M. Mead 

Senate 

Appropriations 
(D) 
(I)) 
())) 
(I)) 
())) 
(})) 
([)) 
(I)) 
(})) 
(D) 
(f)) 
(ll) 

Harrv S. Truman 
Theodore Franl'i,; , ireen 
Francis :\lalont·\· 
Dennis ('han·z · 
Gerald 1'. Xyt· 
St\'les Bridge:' 
Henry Cabot Lodge. Jr. 
Rufus C. Holman 
Chan Gurney 
C. \\'avland Brook,; 
\\'allacc H. \\'hitc, Jr. 

Interstate Commerce 

(J)) 
(J)) 
(D) 
(D) 
(D) 
(D) 
(D) 
(IJ) 
(J)) 
(IJ) 
(D) 

D. Worth Clark 
Ernest W. :\lcFarland 
James :\1. Tunnell 
Wallace I I. \\'hitc, Jr. 
\\'arren R. :\ustin 
Charles W. Tobey 
Clvde :\1. Reed 
Cl1an Gurney 
C. Wayland Brooks 
Henrik Shipslcad 

Military Affairs 

(D) Harley :\L Kilgore 
(D) Alhert B. Chandler 
(D) Warren R. Austin 
(I>) Styles Bridges 
(D) Chan Gurney 
(D) Rufus C. Holman 
(D) John Thomas 
(D) Henry Cabot Lodge, Jr. 
(D) 

Naval Affairs 

(D) Allen J. Ellender 
(D) Scott \V. Lucas 
(D) James M. Tunnell 
(D) James J. Davis 
(D) Hiram \V. Johnson 
(D) W. Warren Barbour 
(D) Alexander Wiley 
(D) Ralph 0. Brewster 
(D) 

Post Offices and Post Roads 

(D) 
(D) 
(D) 
(D) 
(D) 
(D) 
(D) 
(D) 
(D) 
(D) 

Pat McCarran 
Sheridan Downey 
Abe Murdock 
James J. Davis 
Clyde M. Reed 
John Thomas 
Hugh A. Butler 
William Langer 
Raymond E. Willis 

(J)) 
(I)) 
(I>) 
(I>) 
(R) 
(R) 
(Rl 
(R) 
(R} 
(Rl 
(R) 

(D) 
(D) 
(D) 
(R) 
(R) 
(R) 
(R} 
(R) 
(R) 
(R) 

(D) 
(D) 
(R) 
(R) 
(R) 
(R) 
(R) 
(R) 

(D) 
(D) 
(D) 
(R) 
(R) 
(R) 
(R) 
R) 

(D) 
(D) 
(D) 
(R) 
(R) 
(R) 
(R) 
(R) 
(R) 
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CONTROL PULLEYS AND 
MACHINED PARTS FOR AERO-
PLANES! Because it is much lighter than alumi
num, strong, stable in dimensions and free from 
corrosion of a ny kind, the aviation industry has 

SPARTAN AIRCRAFT 
COMPANY 

Tulsa , Oklahoma 
Manufacturers of fin e A ircraft. 
Vl . G. Skelly, P residen t. 
A . F. W inn, V ice P resident. 
S. D . \ iVeaver , \ iVorks Manager. 

insulation for electri
cal systems, panel 
boards for instru
ments of either the 
fluorescent or ordi
nary type. Send your 
blue prints for quo
tations. 
The Formica Insulation 

Company 
4628 Spring Grove Ave. 

Cincinnati, 0. 

Dial Indicator 

There's a Federal Diol Indicator or 
Gage for inspecting nearly ovary 
type of dimension for accuracy. 
Send your problem to us. 

FEDERAL PRODUCTS CORP. 
Providence Rhode Island 

fiiiRAl 
PRECISION MEASURING INSTRUMENTS 
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CONGRESSIONAL COMMITTEES INTERESTED IN AVIATION 
(Continued) 

House of Representatives 

Appropriations 

Edward T. Taylor (D) Harry R. Sheppard (D) 
Clarence Cannon (D) Butler B. Hare (D) 
Clifton A. Woodrum (D) Harry P. Beam (D) 
Louis Ludlow (D) Albert Thomas (D) 
Malcolm C. Tarver (D) Vincent F. Harrington (D) 
Jed Johnson (D) John Taber (R) 
J. Buell Snyder (D) Richard B. \Viggll'sworth (R) 
Emmet O'Neal (D) \V. P. Lambertson (R) 
George \V. Johnson (D) D. Lane Powers (R) 
James G. Scrugham (D) J. \\"illiam Ditter (R) 
James M. Fitzpatrick (D) Albert E. Carter (R) 
Louis C. Rabaut (D) Robert F. J{ich (R) 
David D. Terry (D) Charles A. Plumley (R) 
John M. Houston (D) Everett i\1. Dirksen (R) 
Joe Starnes (D) Albert J. Engel (R) 
Ross A. Collins (D) Karl Stefan (R) 
Charles H. Leavy (I)) Francis H. Case (R) 
Joseph E. Casey (D) Frank B. Keefe (R) 
John H. Kerr (()) Noble J. Johnson (R) 
George H. Mahon (D) Robert F. Jones (R) 

Interstate and Foreign Commerce 

Clarence F. Lea (D) Rudolph G. Tenerowicz (D) 
Robert Crosser (D) Jared Y. Sanders, Jr. (D) 
Alfred L. Bulwinkle (D) Charles A. Wolverton (R) 
Virgil Chapman (D) Pehr G. Holmes (R) 
William P. Cole, Jr. (D) B. Carroll Reece (R) 
Edward A. Kelly (D) james W. Wadsworth (R) 
Herron Pearson (D) Charles A. Halleck (R) 
Lyle H. Boren (D) Oscar Youngdahl (R) 
Martin J. Kennedy (D) Carl Hinshaw (R) 
Charles L. South (D) Clarence J. Brown (R) 
James P. McGranery (D) Richard M. Simpson (R) 
Donald L. O'Toole (D) George A. Paddock (R) 
Luther Patrick (D) 

Military Affairs 

Andrew J. May (D) Clifford Davis (D) 
R. Ewing Thomason (D) Anthony J. Dimond (D) 
Dow W. Harter (D) Walter G. Andrews (R) 
Charles I. Faddis (D) Dewey Short (R) 
Andrew Edmiston (D) Leslie C. Arends (R) 
Edwin M. Schaefer (D) Charles R. Clason (R) 
J. Joseph Smith (D) Albert G. Rutherford (R) 
Matthew J. Merritt (D) J. Parnell Thomas (R) 
John M. Costello (D) Paul W. Shafer (R) 
Overton Brooks (D) Thomas E. Martin (R) 
John J. Sparkman (D) Charles H. Elston (R) 
Paul J. Kilday (D) Forest A. Harness (R) 
Carl T. Durham (D) Samuel W. King (R) 

Naval Affairs 

Carl Vinson (D) William S. Jacobsen (D) 
Patrick Henry Drewry (D) Michael J. Bradley (D) 
Leonard W. Schuetz (D) Beverly M. Vincent (D) 
William H. Sutphin (D) Colgate W. Darden, Jr. (D) 
Joseph B. Shannon (D) Ed. V. Izac (D) 
Warren G. Magnuson (D) Thomas A. Flaherty (D) 
Lyndon B. Johnson (D) Lansdale G. Sasscer (D) 
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Manufacturers of aircraft accessories, precision machine parts, bois, production m•chine parts to order, screw 
machine products, milling and gear cutting work, engine cylinders, pistons and crankcases, heat treating and 
carborizing In electric furnaces with atmospheric control, cadmium plating and anodizing aluminum alloy 
parts, olrcroft sheet metal work, wing assemblies, tail surfaces, pontoons, bomb racks and complete aircraft 
doping ond finishing work. 

Liberty Aircraft Products Corp. 
FARMINGDALE, LONG ISLAND, NEW YORK 

GENERAL ~ELECTRIC 
Schenectady, N. Y. 

Exhaust driven and gear driven 
superchargers. 

Cabin superchargers. 
Engine driven and auxiliary engine 

driven generators. 
Motors for all aircraft applications. 

Miscellaneous control devices. 
Aircraft instruments. 

ACWHYTE 
AIRCRAFT 

CABLES 

MACWHYTE TIE RODS 

MACWHYTE SWAGED 
CABlE TERMINAlS 

MACWHYTE COMPANY 
KENOSHA, WISCONSIN 

AIRCRAFT 
PRODUCTS 

• Fuel Selector Valves 

• Fuel Segregators 

• Fuel Pumps 

• Vacuum Pumps 

• Hydraulic Pumps 

• Air-Vapor Eliminators 

• Oxygen Regulators 

• Propeller Hubs 

The Aro Equipment Corp. 
BRYAN, OHIO, U.S. A. 
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CONGRESSIONAL COMMITTEES INTERESTED IN AVIATION 
(Continued) 

Lawrence E. Imhoff 
James J. Heffernan 
Anthony J. Dimond 
Melvin J. l\Iaas 
James W. Mott 
W. Sterling Cole 
George J. Dates 
William E. Hess 

Milton A. Romjue 
Thomas G. Burch 
Martin L. Sweeney 
Arthur W. Mitchell 
D. Frank Whelchel 
Joe Hendricks 
J. Harold Flannery 
Lee E. Geyer 
Pius L. Schwert 
David J. Ward 
Harry L. Haines 
Aime J. Forand 
George D. O'Brien 

Naval Affairs (Continued) 

(D) Arthur B. Jenks 
(D) John Z. Anderson 
(D) James Wolfenden 
(R) William W. Blackney 
(R) William H. Wheat 
(R) Ward Johnson 
(R) Samuel W. King 
(R) 

Post Office and Post Roads 

(D) 
(JJ) 
(D) 
(D) 
(D) 
(D) 
(D) 
(D) 
(D) 
(D) 
(D) 
(D) 
(D) 

Greg Holbrock 
J. Percy Priest 
Fred A. Hartley, Jr. 
E. Harold Cluett 
Noah l\1. Mason 
Ben F. Jensen 
John Jennings, Jr. 
Charles L. Gerlach 
H. Carl Andersen 
Robert A. Grant 
l\largaret Chase Smith 
Walter C. !'Ioeser 

U. S. FOREST SERVICE 
DEPARTMENT OF AGRICULTURE 

Washington, D. C. 

Claude R. Wickard, Secretary of Agriculture 

Acting Chief of the Forest Service: Earle H. Clapp 

Northern Region ............................... Headquarters: Missoula, Mont. 
. . Evan W. Kelley, Regional Forester 

Rocky Moun tam Region ........................ Headquarters: Denver, Colo. 
. Allen S. Peck, Regional Forester 

Southwestern RegiOn ........................... Headquarters: Albuquerque, N. M. 

(R) 
(R) 
(R) 
(R) 
(R) 
(R) 
(R) 

(D) 
(D) 
(R) 
(R) 
(R) 
(R) 
(R) 
(R) 
(R) 
(R) 
(R) 
(R) 

. . Frank C. W. Pooler, Regional Forester 
Intermountam Reg10n .......................... Headquarters: Ogden, Utah 

C. N. Woods, Regional Forester 
California Region ............................... Headquarters: San Francisco, Calif. 

. . S. B. Show, Regional Forester 
North Pac1fic RegiOn ........................... Headquarters: Portland, Ore. 

Lyle F. Watts, Regional Forester 
Eastern Region ................................ Headquarters: Washington, D. C. 

R. M. Evans, Regional Forester 
Southern Region ............................... Headquarters: Atlanta, Ga. 

Joseph C. Kircher, Regional Forester 
North Central Region ........................... Headquarters: Milwaukee, Wis. 

Jay H. Price, Regional Forester 
Alaska Region ................................. Headquarters: Juneau, Alaska 

B. Frank Heintzleman, Regional Forester 
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I n secret - -
PICTUR ES AND WRITfNG 

by R adio ! 

Planes equipped wi th F inch Facs imi le 
o::quipment can both send nod reccive maps, 
d ra wings a od writLeo orders (anything t hat 
con be put oo pnpcr)-with grea t accuracy 
ond specd-iu full y guar ded secrecy. F in ch 
equ ipm ent is R EADY FOR DUTY. 

I nquiries invited. 

Finch T elecoru rnunicatious 
I NC . 

Passaic, N. J . New York , N.Y. 
Wosh iogton, D . C . 

Aviation Institute 
of Technology 

FRANK AMBROSE, Director 

Approved by Civil Aeronautics Ad
ministration for Courses in Aircraft and 
Engine Mechanics. Courses offered also 
in Aircraft Sheet Metal Construction, 
Riveting, Aircraft Welding, A ire raft 
Radio, Aircraft Drafting and Design. Day 
end Evening Courses. 

35th Ave. and 37th St., Long 
Island City (Ind e p e nd e nt 
Line)-36th Avenue Sta t ion . 
(I.R.T. or B.M.T.) Astoria 
Line . 

Phone Ravenswood 8-7400 

FABRICATORS OF SHEET METAL 

AND TUBULAR PARTS FOR 

AIRCRAFT 

• 
Contractors to the Government •nd ludlns 

manufacturers 

• 
B. H. AIRCRAFT COMPANY 

Brewster Building, Bridge Plan 

Lo~g Island City, N. Y. 
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DIPLOMATIC SERVICE TO THE UNITED STATES 

The following foreign aeronautical representatives may be addressed at their re5pecth·e 
embassies in \Vashinglon, D. C. 

Argentina ............ Col. Pedro Zanni, :.'llilitary and Air Attache. 
Australia ............. Rt. lion. Richard G. Casey, D. S. 0., :.'11. C., :.'llinister. 
Belgium .............. Count .Robert van dcr Stratcn-l'onthoz, Ambassador E. and P. 
Bolivia ............... Lieut. Col. Oscar :.'lloscoso, :.'llilitary and Air Attache. 
Brazil. ............... Lieut. Col. Jose Bina :.'llachado, :.'llilitary and Air Attache. 
Bulgaria ............. :.'1-1 r. Dimitri Naournofi, :.'II inistcr. 
Canada .............. Air Commodore W. R. Kenny, D. F. C., ,\ir Attache. 
Chile ................ (;roup Captain Rafael Saenz, Air Attache. 
China ................ Col. Teh-Chuan Kuo, :.'llilitary Attache. 
Colombia ............. Serior Dr. Gabriel Turbay, Ambassador E. and P. 
Costa Rica ........... Serior l>on Luis Fern:indez, :\I inisler. 
Cuba ................ !vlajor Felipe :.'llunilla, :.'llilitary Attache. 
Dominican Republic ... Dr. Julio Vega Hallie, First. Secretary. 
Ecuador .............. Scrior Capitan Collin Eloy Alfaro, Ambassador E. and P. 
Egypt ............... Mahmoud Hassan Bey, E. E. and :.'11. 1'. 
El Salvador ........... Seiior Dr. Don Hector David Castro, E. E. and .:\1. P. 
Finland .............. Col. l'er Zilliacus, l\lilitary Attache. 
France ............... Col.l'aul Jacquin, Air ,\ttache. 
Germany ............. Lieutenant General Friedrich von Boetticher, Air and :.'llilitary Attache. 
Great Britain ......... Air Commodore(;, C. Pirie, M. C., D. F. C., Air Attache. 
Greece ............... Mr. George S. Depasta, Counselor of Legation. 
Guatemala ........... Sefior Dr. Don Enrique L6pez-Herrarle, First Secretary. 
Haiti ................ l\Ir. Jacques Carmeleau-Antoine, Counselor of Legation. 
Honduras ............ Scfior Dr. Don Julian R. Caceres, First Secretary. 
Hungary ............. Lieut. Col. Roland de Utassy, l\lilitary Attache. 
Iran ................. Mr. H. Hadjeh-Davallou, First Secretary. 
Irish Free State ....... Mr. Denis Devlin, Secretary of Legation. 
Italy ................ Col. Giuseppe Lucio Gaeta, Air Attache. 
Japan ................ l\'Jajor General Saburo !soda, I. J. A., l\Iilitary Attache. 
Lithuania ............ Mr. Povilas Zadeikis, Minister. 
Mexico ............... Col. Crist6bal Guzman Cardenas, Military Attache. 
Netherlands .......... Count\\'. van Rcchteren Limpurg, Counselor of Legation. 
Nicaragua ............ Seiior Dr. Don Le6n De Bayle, Minister. 
Norway .............. Col. Oscar Klingenberg, Military Attache. 
Panama .............. Seiior Dr. Don Carlos N. Brin, Ambassador E. and P. 
Paraguay ............. Seiior Dr. Don Juan Jose Soler, Minister. 
Peru ................. Col. Armando Revoredo, Air Attache. 
Poland ............... Mr. Jan Ciechanowski, Ambassador E. and P. 
Portugal ............. Dr. Joii.o Antonio de Bianchi, Minister. 
Rumania ............. Mr. Brutus Coste, Charge d'Affaires. 
South Africa .......... Mr. Robert Webster, Secretary of Legation. 
Spain ................ Lieut. Col. Manuel de Ia Sierra, Air Attache. 
Sweden .............. Captain Karl Wessel, Military Attache. 
Switzerland ........... Mr. Eduard Feer, Counselor of Legation. 
Thailand ............. Mom Rajawongse Seni Pramoj, Minister. 
Turkey .............. Mr. Mehmet MUnir Erteglin, Ambassador E. and P. 
U. S. S. R ..•......... Major Constantine Ovchinnikov, Asst. Military Attache for Air. 
Uruguay ............. Mr. J. Richling, E. E. and M. P. 
Venezuela ............ Col. Juan Jones-Parra, LL.D., Military Attache. 
Yugoslavia ........... Col. Mirko Burya, Military and Air Attache. 
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~IOOR.E EAST\VOOD & CO. 
DAYTON OHIO. 

Manufacturers of Airplane Parts, 

Especially Armament Equipment 

for past 18 years - Contractors 

For Army, Navy, ancl Leading 

Airplane Companies. 

BACK EDITIONS 
of the 

AIRCRAFT YEAR BOOK 
are available-

m any at reduced prices 

Aeronautical Chamber of 
Commerce of America, Inc. 

30 Rockefeller Plaza 
New York 

SODIUM 
COOLED 
VALVES 

-developed and intro
duced by ·wilcox-Rich 
is an important factor 
in the efficiency of 
modern aircraft en
gines. 

W I L C 0 X - R I C H Division of 
EATON MANUFACTURING CO. 

Detroit 

KNU-LOK rapid action 
Toggl·e Pliers 

lor holding pieces in position when weld
ing, drilling, reaming and at assembly 
They lock In position automatically, gri~ 
Armly, and oro adjustable to all thicknesses 
of motorial. Toggle Action Pliers do not 

. loosen and croop like tho standard "C" 
Clomp. 

Send lor 

15 pogo 

Catalog 

KNU-VISE 
Incorporated 

16851 
Hamilton Avo. 
Detroit, Mich . 
Los Angelos 

Branch "' 
7263 Molrcsc 
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Manu/acturers 
WIRE R_oPE & STRAND 
Aircraft Cable & Fittings 

~CI\~ST~R. ~P(.S, INC. 
GENERAL OFFICES: JAMAICA, NEW YORK . 
FACTORIES: JAMAICA, N. Y. - CULPEPER, VA. 

Cleveland A Detroit 
Los Angeles ~ St. Catharines 

THOMPSON PRODUCTS, INC. 
Mfrs. of over 1000 aeronautical parts 
in approximately 70 different classifi
cations, including valves, valve seat 
inserts, valve keys, fuel pumps, pro
peller parts, shock absorber parts , 
retractable strut as semblies and 
landing gear assemblies. 

G A E~R . TN E R 
Automatic Oxygen Breathing Apparatus 
for High Altitude Flying 

COMPLETE MILITARY EQUIPMENT 
Regulators, Flowmeters, Cylinders, 
Masks, Bail-out Cylinders and Acces· 
series 

SINGLE and MULTIPLE SUPPLY 
Mercurio! Altitude Barometers 

RESEARCH LABORATORY EQUIP
MENT 

Precision Optical Measuring Instruments 
Spectrographic Equipment 

The Gaertner Scientific Corporation 
1225 Wrightwood Ave.,- Chicago

USA 
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PIONEER PARACHUTES 
The Pioneer Paradmte Company, Inc., Mand1ester, Con
necticut, is producing paradmtes for the United States Gov
ernment, foreign governments, and d1e aviation industry. 

Exclusive manufacturers of the Pioneer models Pl-B 
and P3-B, incorporating a new method of packing, which 
in conjunction with other safety improvements, makes them 
safer and faster-opening-so compact and comfortable that 
the wearer is never hampered either in or out of the plane. 

CADLE ADDRESS: PIPAR, Manchester, Conn., U.S.A. TELEPHONE: Manchester 4157 

American 
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Tube Bending Co. Inc. 

BEARINGS 

EASTMAN KODAK 
COMPANY 

Rochester, N. Y. 

®
Supplies for Aerial Pho
tography and Photo

grammetry 
Cellulose Acetate 

Products 

New Haven, Conn. 

Fabricators of Aircraft, 
Engine, and Accessory Parts 

from Tubing of Any 

Metal 

Welding and Braz:ing 

of Thin Sections 
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CIVIL FLYING SCHOOLS OPERATING ON CERTIFICATES 
OF COMPETENCY OR LETTERS OF AUTHORITY ISSUED 

BY THE CIVIL AERONAUTICS ADMINISTRATION 

(The Admini,;tration docs not issue comparative appro\·als.) 

Aerocademy, Capital Airport, Bladensburg-, ~ld. 
Air Activities, Inc., ~lunicipal Airport, Houston, Tex. 
Aircraft Assm:iates, Inc., Municipal Airport, Long Beach, Calif. 
Airways, Inc .. Airport, Waterville, ~Iaine. 
Alabama Air Service, Box 750, Auburn, Ala. 
Alabama Institute of Aeronautics, Inc., )lunicipal Airport, Tuscaloosa, Ala. 
Allen Airways, Stale Airport, I lillsg-rove, R. L 
Amarillo Air Service, Inc., l\lunicipal Airport, Amarillo, Tex. 
Arlen-Prohert Aviation Corp., Los Angeles )lunicipal Airport, Van ::-.luys, Calif. In conjunction 

with Aero Industries Techniml Institute, Inc., 52.15 San Fernando Road, Los Angeles, Calif. 
Ashburn Flying Service, Inc., Beacon Field, Alexandria, Va. 
Athens Air Service, Inc., l\lunicipal Airport, Athens, (;a. 
Austin Flying School, ~lunicipal Airport, Austin, Tex. 
:\\·iation Enterprises, Inc., Municipal Airport, Houston, Tex. 
Badgett Flying Service & School, l\Iunicipal Airport, Shreveport, La. 
Baltimore School of Aeronautics, Inc., Curtiss-Wright Airport, Baltimore, l\ld. 
Barnes Air Service, Inc., Barnes )lunicipal Airport, Westfield, 1\lass. 
Baxter, Archie, Flying Service, Inc., Floyd Bennett Field, Brooklyn, N.Y., in conjunction with 

Polytechnic Institute of Brooklyn, 85 Livingston St., Brooklyn, ::-.l. Y. 
Beacon Flying Service, Inc., Genesee & Union Road, Cheektowaga, N. Y. 
Bennett Air Service, 134-Sth Street, Idaho Falls, Ida. 
Big Spring Flying Service, Box 626, Big Spring, Tex. 
Blair Flying School, Municipal Airport, Blair, Nebr. In conjunction with Dana College, Blair, 

Nebr. 
Boeing School of Aeronautics, Oakland Municipal Airport, Oakland, Calif. 
Brayton Flying Service, Inc., Lambert-St. Louis l\lunicipal Airport, Robertson, Mo. 
Breazeale, Raymond E., Flying School, l'. 0. Box 183, Natchitoches, La. 
Breedlove, Clent, Aerial Service, 24o6-27th St., Lubbock, Tex. 
Bridgeport Flying Service, Inc., 1250 Fairfield Ave., Bridgeport, Conn. 
Brinkerhoff Flying Service, Inc., College Park Airport, College Park, 1\ld. 
Buffalo Aeronautical Corporation, Hangar #I, Buffalo Airport, Buffalo, N. Y. 
Burke Aviation Service, Box 1002, Oklahoma City, Okla. 
Cal-Aero Corporation, Ontario Branch, Ontario, Calif. 
Cal-Aero Training Corporation, 1224 Airway, Glendale, Calif. 
California Flyers, Inc., Los Angeles Municipal Airport, Inglewood, Calif. 
Cannon Aircraft Sales and Service, Inc., Box 291, Charlotte, N. C. 
Cape Aircraft, Inc., Falmouth Airport, 1-Iatchville, Mass. 
Cape Cod School of Aeronautics, Inc., Hyannis Airport, Hyannis, l\lass. 
Central Flying Service, Inc., Adams Field, Little Rock, Ark. 
Chapman Air Service, New Orleans Airport, New Orleans, La. 
Chicago School of Aeronautics, Curtiss Airport, Glenview, Ill., In conjunction with Aeronautical 

University, Inc., 1338 S. Michigan Ave., Chicago, Ill. 
Cloud Club, Inc., The, 1302 N. ]. Ave., N. W., Washington, D. C. 
Commercial Aircraft Company, Inc., Portland Airport, Portland, Oreg. 
Congressional School of Aeronautics, Inc., Congressional Airport, Rockville, Md. 
Cutter Flying Service, P. 0. Box 274, Albuquerque, New Mexico. 
Dallas Aviation School and Air College, Love Field, Dallas, Texas. 
Deane Flying School, Hangar is. Floyd Bennett Field, Brooklyn, New York. In conjunction 

with New York University, School of Education, 34 Stuyvesant Street, New York, N.Y. 
Dennison Airport Operating Company, Dennison Airport, North Quincy, Mass. 
Denny-Daitz Flying Corporation, Hangar 1133, Roosevelt Field, Mineola, L. 1., N. Y. In con

junction with New York University, School of Education, 34 Stuyvesant St., New York, 
N.Y. 

Dervend Flying School, Hangar #Io, Roosevelt Field, Mineola, L. I., N. Y., In conjunction 
with New York University, School of Education, 34 Stuyvesant Street, New York, N.Y. 

Eagle Air Service, Inc., Hangar #3, Floyd Bennett Field, Brooklyn, N.Y. In conjunction with 
New York University, School of Education, 34 Stuyvesant St., New York, N.Y. 

East Coast Airways, Inc., Clark Airport, West Hanover, Mass. 
East Coast Flying School, Hangar #6, Floyd Bennett Field, Brooklyn, N. Y. In conjunction 

with New York University, School of Education, 34 Stuyvesant St., New York, N.Y. 
Edwards Flying Service, 47 Emmet St., New Hyde Park, L.l., N.Y. In conjunction with New 

York University, School of Education, 34 Stuyvesant St., New York, N.Y. 
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FLYING AND POPULAR AVIATION, the dominant edi

torial force in aviation1 has a greater circula

tion than any other aeronautic publication in the 

world. Each month FLYING AND POPULAR AVIATION 

presents unbiased/ vivid1 authoritative accounts 

of the achievements and problems of civilian1 

commercial and military aviation to over 1001000 

plane owners 1 pilots 1 aircraft dealers, airport 

operators, manufacturers and others intensely 

interested in the worldrs fastest-growing industry. 
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Embry-Riddle Company, 1439 Alton Rd., Miami Beach, Fla. 
Fayette Airways, Inc., 529 Fayette Title & Trust Bldg., Uniontown, Pa. 
Finfera Flying Service, Logan Field, Dundalk, l\fd. 
Floyd Bennett Flying School, Hangar 16, Floyd Bennett Field, Brooklyn, N.Y. In conjunction 

with Aeronautical University, Floyd Bennett Field, Brooklyn, N.Y. 
Flying Dutchman Air Service, Somerton Airport, Philadelphia, Pa. 
Flying Service, Inc., Hangar ;;6, Floyd Bennett Field, Brooklyn, N. Y. In conjunction with 

New York University, School of Education, 34 Stuyvesant St., New York, N. Y. 
Foote, Lou, Flying Service, Grand Prairie Airport, Grand Prairie, Tex. 
Fort Worth Aviation School, Div. of Aircraft Sales Company, Municipal Airport, Fort Worth, 

Tex. 
Gage Flying Service, Compton Airport, Compton, Calif. 
Graham Aviation Company, Pittsburgh-Butler Airport, Butler, Pa. 
Grand Central Flying School, 1435 Flower St., Glendale, Calif., In conjunction with Curtiss-

Wright Tech. Inst. of Aeronautics, 1224 Airway, Glendale, Calif. 
Greenwood Flying Service. Greenwood Airport, Greenwood, Miss. 
Guiney Flying Service, Coatesville Airport, Coatesville, Pa. 
Hancock, Allan, College of Aeronautics, Santa Maria Airport, Santa 1\laria, Calif. 
Hangar Six, Inc., Stinson Field, San Antonio, Tex. 
Hartman, Howard P., Municipal Airport, Nashua, N. H. 
Hartung Aircraft Corporation, 10! Mile Road and Gratiot, Roseville, Mich. 
Hobley-Maynard Air Service, Inc., New Orleans Airport, New Orleans, La. 
Huchendorf & Lyle Flying Service, Inc., Fresno-Chandlt>r Airport, Fresno, California. 
Hylan Flying School, Inc., Rochester Airport, Rochester, N. Y. 
Iowa Airplane Company, Inc., Municipal Airport, Des Moines, Ia. 
Jacobson, Joe, Flying School, 710 Richards Road, Kansas City, Mo. 
Johnstone Flying Service, Albert Whitted Municipal Airport, St. Petersburg, Fla. 
Kalispell Flying Service, Kalispell, Mont. 
Kansas City Air College, 838 Richards Road, Kansas City, Mo. 
Knapp Flying Service, Box 535, Clarksville, Tenn. 
Lewis Holy Name School of Aeronautics, Route 66, Lockport, Ill. 
Lewistown Air School, Lewistown, Mont. 
Lincoln Airplane & Flying School, 2415 "0" St., Lincoln, Nebr. Also in conjunction with 

Union Airport, Lincoln, Nebr. 
Logan Flying Service, Inc., Logan Field, Dundalk, Md. 
Los Angeles Aviation School, Inc., 7901 Woodley Ave., Van Nuys, Calif. 
Lund, Ed, Flying School, Inc., Hangar 17, Floyd Bennett Field, Brooklyn, N.Y. In conjunction 

with New York University, School of Education, 34 Stuyvesant St., New York, N. Y. 
Lynchburg Air Transport & Sales Corp., Preston Glenn Airport, Lynchburg, Va. 
Martin, William E., Flying Service, Concord Municipal Airport, Concord, N. H. 
Martin's School of Flying, Herman L., Municipal Airport, Walla Walla, Wash. 
Matthews & Rappaport, Roosevelt Field, Mineola, L. I., N.Y. In conjunction with New York 

University, School of Education, 34 Stuyvesant St., New York, N. Y. 
Mauldin Aircraft, Mauldin Airport, Brownsville, Tex. 
Mayes Field, Box 91, Huntington, W.Va. In conjunction with Marshall College, Huntington, 

W.Va. 
McGlynn & Hannam Flying School, Syracuse Airport, Syracuse, N.Y. 
Mcinnis Aviation Services, Inc., Minneapolis Municipal Airport, Minneapolis, Minn. 
McKinley Pneumatic Floats, Inc., Babylon Seaplane Base, Babylon, L. I., N. Y. In conjunc-

tion with New York University, School of Education, 34 Stuyvesant St., New York, N.Y. 
M~llor-Howard Seaplane Base, Ridgefield Park, N.J. 
M11ler Flying Service, Beaumont Municipal Airport, Beaumont, Tex. 
Missouri Institute of Aeronautics, Sikestown, Mo. 
More's Flying School, P. 0. Box 556, Corpus Christi, Tex. 
Morton Air Service, Inc., Los Angeles Municipal Airport, Inglewood, Calif. Also in conjunction 

with Airport Ground Schools, Inc., Los Angeles Municipal Airport, Inglewood, Calif. 
Mountain States Aviation, Inc., 38oo Dahlia St., Denver, Colo. 
Municipal FI;ving .Service, Floyd Bennett Field, Brooklyn, N. Y. In conjunction with New 

York Umvers1ty, School of Education, 34 Stuyvesant St., New York, N.Y. 
Narragansett Aviation Service, Inc., State Airport, Hillsgrove, R. I. 
Oklahoma Military Academy, Will Rogers Airport, Claremore, Okla. 
Orlando Air School, Municipal Airport, Orlando, Fla. 
Pacific Aeronautical College, Los Angeles Municipal Airport, Inglewood, Calif. 
Page Airways, Inc., Scottsville Road, Rochester, N.Y. 
Palmetto Air School, Inc., Municipal Airport Spartansburg, S. C. 
Parkersburg Flying Service & Aviation Schoo'! Parkersburg Airport, Parkersburg, Pa. 
Parks Air College, Parks Airport, East St. Lo~is III. 
P~ninsula Airways, Inc., n8 N. Lincoln, Port A~geles, Wash. 
Pittsburgh Institute of Aeronautics, Bettis Airport, R. D., Homestead, Pa.. 
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Ponca City School of Aeronautics, ::\Iunicipal Airport, Ponca City, Okla. 
Portland Flying Service, Inc., l\1 unicipal Airport, Portland, Maine. 
H.ankin School of Aeronautics, Inc., I'. 0. Box 170, Van N"uys, Calif. 
Raymond Aviation School, Inc., Herbert Smart Airport, l\lacon, Ga. 
Regan Flying Service, Box 946, Shawnee, Okla. 
l{eich Air Service, lnc., Roosevelt Field, (;arden City, L. I., N. Y. In conjunction with Xew 

York University, School of Education, 3-~ Stuyvesant St., Kew York, N.Y. 
Richmond Air Transport & Sales Corp., Byrd Airport, Richmond, \'a. 
Ritchey Flying Service & Sehoul of Flying, ::\leacham Field, Fort Worth, Tex. 
Robertson Aircraft Corporation, Lambert-St. Louis ::\lunicipal Airport, I{oberLo;on, ::\lo. 
Rockaway Airport, Beach Channel IJri\·e & 52nd St., Edgemure, X. Y. In conjunction with 

New York University, School of Education, 34 Stuyvesant St., New York, N.Y. 
Roosevelt Field, Inc., Aviation School Division, I{ooscvelt Field Xo. 1, Mineola, L. 1., X. Y. 
Ryan School of Aeronautics, Ltd., Lindbergh Field, San Diego, Calif. 
Safair, Inc., Hangar B, Roosevelt Field, ::\lincola, L. I. N. Y. Also in conjunction with Xcw 

York University, School of Education, 3·~ Stuyvesant St., New York, X. Y. 
Schrom, Frederick \V. H., Berwyn, l\ld. 
Scott Flying Service, Municipal Airport, Long Beach, Calif. 
Sink, Ernest L., Roseburg ::\lunicipal Airport, Roseburg, Oreg. 
Sky Haven School of Aeronautics, Airport, Northfield, Ohio. 
Southern Air Lines, Inc., l'. 0. Box 476, l\lilledgeville, Ca. 
Southern Air Service, Inc., Municipal Airport, l\lemphis, Tenn. 
Southern Airways, Inc., Municipal Airport, Atlanta, (;a. 
Southern Airways, Inc., Greenville Airport, Greenville, S. C. 
Southern Airways Sales Company, Inc., Municipal Airport, Birmingham, Ala. 
Southwest Airways. Inc., Sky Harbor Airport, Phoenix, Ariz. 
Spartan School of Aeronautics, Box 2649, Tulsa, Okla. 
Speed's Flying Service, Inc., 33-05 37th Ave., Long Island City, N.Y. In conjunction with :\"ew 

York University, School of Education, 34 Stuyvesant St., New York, N.Y. 
Speer Flying Service, 3330 Harnett Ave., San Diego, Calif. 
St. Louis School of Aeronautics, Inc., Lambert-St. Louis Municipal Airport, Robertson, ::\lo. 
Standard Flying School, Hangar 13, Floyd Bennett Field, Brooklyn,:\". Y. In conjunction with 

New York University, School of Education, 34 Stuyvesant St., :\"ew York, N. Y. 
Starnes, Kenneth, Flying Service, ::\lunicipal Airport, Conway, Ark. 
Stengel, Carl, Flying Service, l'. 0. Box 352, Gainesville, Fla. 
Stevens Flying Service, Windsor Mill Road, Woodlawn, l\ld. 
Stillwater Flying Service, Box 466, Stillwater, Okla. 
Strachan Skyways, Inc., Municipal Airport, Savannah, Ga. 
Swaby School of the Air, Municipal Airport, Columbus, Ga. 
Tee!, D. l\1., P. 0. Box 1646, Odessa, Tex. 
Tennessee Aero Corporation, Municipal Airport, Nashville, Tenn. 
Thompson Flying Service, lnc., Municipal Airport, Salt Lake City, Utah. 
Topeka Flying Service, l\lunicipal Airport, Topeka, Kan. 
Tred Avon Flying Service, Inc., Easton, Md. 
Tri-Cities Aviation School, Inc., Tri-Cities Airport, Endicott, N.Y. 
Turner, Roscoe, Aeronautical Corp., Municipal Airport, Indianapolis, Ind. 
United Flying School, Hangar #.3, Floyd Bennett Field, Brooklyn, N. Y. In conjunction with 

New York University, School of Education, 34 Stuyvesant St., New York, N. Y. 
United Flying Schools of America, Inc., 729 Citizens Nat') Bank Bldg., Los Angeles, Calif. In 

conjunction with Aero Industries Technical Institute, 5245 San Fernando Road, Los 
Angeles, Calif. 

University of Georgia School of Aviation, Inc., The, Municipal Airport, Athens, Ga. 
Utica Aviation School, Inc., Utica Airport, Utica, N. Y. 
Vincent Aeronautical, New Orleans Airport, New Orleans, La. 
Virginia Polytechnic Institute, Blacksburg, Va. 
Wallace Air Service, 163 South Howard St., Spokane, Wash. 
Western Air College, 620 East Valley Boulevard, Alhambra, Calif. 
West Virginia Air Service, Jnc., County Airport, Clarksburg, W.Va. 
Whipp Flying Servke, Logan Field, Dundalk, Md. 
White Flying Service, Caldwell Wright Airport, Caldwell, N. J. In conjunction with Essex 

County Vocational School, 209 Franklin St., Bloomfield, N.J. 
Wichita Falls Air Transport Co., Inc., P. 0. Box 84, Wichita Falls, Tex. 
Wiggins, E. W., Airways, Inc., Boston Municipal Airport, East Boston, Mass. Also in conjunc-

tion with New England Aircraft School, 29 Brookline Ave., Boston, l\lass. 
\Viggins, E. W., Airways, Inc., Box 121, Norwood, Mass. 
Wiggins, E. W., Airways, Inc., Rhode Island State Airport, Providence, R. I. 
Wilson, Ray, Inc., Flying School, Park llill Airport, Denver, Colo. 



Speed up your future by preparing for it now! 

Roosevelt 
Aviation School 
Accredited by the U.S. Civil Aeronautics Board. Contractors to the U.S. Army Air Corps. 

Licensed by the State of New York 

At Roosevelt Field 

Mineola, Long Island, New York 
AVIATION TRAINING AT ITS BEST • WRITE FOR COMPlETE INFORMATION 
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AIRPLANE AND ENGINE MECHANICS' SCHOOLS 

APPROVED BY THE CIVIL AERONAUTICS ADMINISTRATION 

(The Administration docs not issue comparative approvals.) 

Aero Industries Technical Institute, 5245 \\". San Fernando Road, Los Angeles, Calif. 

Aeronautical University, The, Inc .. I338 South Michigan Ave., Chicago. Ill. 

American Aeronautical Institute, 2.ps :l\1 cGcc Trafficway, Kansas City, i\lo. 

Aviation Institute of Denver, Inc., 725 Broadway, Denver, Colo. 

Aviation Institute of Technology, Inc., 360I 35th Ave., Long Island City, N. Y. 

Aviation Unit, The, Quoddy Regional Work Experience Project, Quoddy Village, Maine. 

Billings Senior High School, Airport & Grand Ave., Billings, Mont. 

Boyer Technical School, I I 20-24 Carnegie, Cleveland, Ohio. 

Bushier School of Aeronautics, 6o-62 Mulberry Street, Newark, N. ]. 

California Flyers School of Aeronautics, Los Angeles Municipal Airport, Los Angeles, Calif. 

Clearfield Aviation Institute, P. 0. Box I52, Clearfield, Pa. 

Cleveland Flying Service, Municipal Airport, Cleveland, Ohio. 

Curtiss-Wright Tech. Institute of Aeronautics, Grand Central Air Terminal, Glendale, Calif. 

Dallas Aviation School, Love Field, Dallas, Tex. 

Embry-Riddle Company, 3240 N. W. 27th Ave., Miami, Fla. 

Essex County Boys Vocational School, 209 Franklin St., Bloomfield, N. ]. 

General Airmotive Corporation, Municipal Airport, Cleveland, Ohio. 

Jones, Casey, School of Aeronautics, rroo Raymond Blvd., Newark, N. ]. 

Lincoln Aeronautical Institute, 24I5 "0" St., Lincoln, Nebr. 

Luscombe School of Aeronautics, Mercer Airport, \Vest Trenton, N. ]. 

Missouri Aviation Inst. & Frye Aircraft Co., 334 Richards Road, Kansas City, Mo. 

National School of Aeronautics, Inc., 2558 McGee, Kansas City, Mo. 

New England Aircraft School, 395 Maverick St., East Boston, Mass. 

Oregon Institute of Technology, Aviation Dept., 831 S. W. 6th Ave., Portland, Oreg. 

Parks Air College. Inc., Parks Airport, East St. Louis, Ill. 

Pittsburgh Institute of Aeronautics, Bettis Airport, R. D., Dravosburg, Pa. 

Rising Sun School of Aeronautics, 191 W. Roosevelt Blvd., Philadelphia, Pa. 

Roosevelt Aviation School, Roosevelt Field, Mineola, N.Y. 

Sansom Technical Trade School, Inc., 157 Charter Oak Ave., Hartford, Conn. 

Spartan School of Aeronautics, Div. of Spartan Aircraft Co., Tulsa, Okla. 

State Trade School, 28 Providence Street, Putnam, Conn. 

Stewart Technical School, 253-7 W. 64th St., New York, N.Y. 

Stinson School of Aviation, Inc., 21-25 44th Ave., Long Island City, N. Y. 

Swallow Airplane Co., Inc., 917 East Lincoln, Wichita, Kan. 

Sweeney Aviation Schools, Inc., Fairfax Airport, Kansas City, Kan. 
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AVIATION'S MOST DISTINGUISHED 
SCHOOL OF AERONAUTICS 

SPECIALIZI:'iG I~ 

AERONAUTICAL ENGINEERING 
AND 

MASTER AVIATION MECHANICS 

C:IIIJR1r'll.l.l H. WR~GI~11r' 
1f~C:I~I M II<~L. ~Ill II MIJ'1r'II'I'IIIJ-.'E 
GRAND CENTRAL AIR TERMINAL • 1230 AIRWAY • GLENDALE (LOS ANGELES) CAUFORNIA 
UNDER PEISONAL SUPERVISION OF MAJOR C. C. MOSELEY, OWNER, SINCE ITS ESTABLISHMENT IN 1929 
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LARGEST of the aeronautical busi

ness magazines-in size, circulation, 

advertising, staff, scope, influence. 

Features a 1 OO':; technical "maga

zine within a magazine" (A l"iu t ion 

Engim•t•rint-r section). 3 years for 

$5; 2 years for $4; 1 year for $3. 

A 11 A /t(: puhlicaliun. 

ONLY magazine printed in Spanish 
which is devoted to the aeronautical 
interests of the Americas exclu
sively, and which is distributed in 
Mexico, Cuba, The West Indies, 
Central and South America. $1 a 
year. ,1 CCA publication. 

COVERS the private Flying market-reaching more than 10,000 
pilots and plane owners every month, 10,000 active buyers of 
aircraft and the parts, replacements and services essential to their 
operation. 2 years for $5; 1 year for $3 • . ·\n ABC publication. 

The Sportsman Pilot 

'htQj 

-all three the products of a closely
knit publishing organization spe
cializing in aviation, at 515 lUaclison 
Avenue, New York, N. }r. 
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AERONAUTICAL PERIODICALS OF THE UNITED STATES 

AERO DIGEST 

AEROl\"AUTIC\L RE\"IEW 

AIR LAW RE\'IE\\" 

AIR LIXE ~!ECHAXIC 

AIR LIXE !'!LOT 

AIR TIL\ILS 

AIRCRAFT YEAR BOOK (AXXL:.\L) 

A~IEIUCAX AVL\TIOK 

A~! ERICAN AVIATIOX IJ"\ I L Y 

A~!ERICA!\ AVIATTOX D!I{ECTORY 

A \'L\TIOX 

FLY!:\(; & J>OPUL\R A\'IATIO:\ 

JOURX:\L OF AIR LAW 

JOURNAL OF THE AEROKAUTICAL 
SCIENCES 

MODEL AIRPLANE NEWS 

NATIONAL AERONAUTICS 

OFFICIAL AVIATION GUIDE 

PILOT 

SOARING 

SOUTHER:-; FLIGHT 

SPORTSMAN PILOT 

U. S. AIR SERVICES 

WESTERN FLYING 

515 Madison Avenue, New York, N. Y. 

30 Rockefeller Plaza, New York, N. Y. 

\Vashington Square East, New York, N. Y. 

6240 S. Kedzie Avenue, Chicago, Ill. 

3145 w. 63rd Street, Chicago, Ill. 

79 Seventh Avenue, New York, N.Y. 

30 Rockefeller Plaza, New York, N. Y. 

Earle Building, Washington, D. c. 
Earle Building, Washington, D. c. 
Earle Building, Washington, D. c. 

330 w. 42nd Street, New York, N. Y. 

608 s. Dearborn Street, Chicago, IlL 

357 E. Chicago Avenue, Chicago, III. 

30 Rockefeller Plaza, New York, N. Y. 

551 Fifth Avenue, New York, N. Y. 

Willard Hotel, Washington, D. C. 

608 S. De~rborn Street. Chicago, III. 

Grand Central Air Terminal, Glendale, Calif. 

1500 Locust Street, Philadelphia, Pa. 

1901 McKinney Avenue, Dallas, Tex. 

515 Madison Avenue, New York, N. Y. 

Transportation Building, Washington, D. C. 

304 S. Broadway, Los Angeles, Calif. 

AVIATION WRITERS ASSOCIATION 

c/o Aero Digest, 515 J\!adison Avenue, New York, N.Y. 

Officers 
President. ............................................................. Dev<?n Francis 
Vice President .................................. Maur1ce Roddy 
Vice President: : .· .· .· .' .' .' .' .' .' .· .' .' .' .' .' .' .' .' .' . .' .................................. :Selby Calk!ns 
Secretary and Treasurer ................................... · · · ......... M1cbael Froehch 

Governors 
Robert S. Ball ......................................................... Detroit, l\Iic~. 
Selby Calkins ...................................................... L<;s Angel~s, Cahf. 
Justin D. Bowersock .............................. ···· ............... Kansas C1ty, Mo. 
Albert D. Hughes .................................. · .. · · ................ Boston, Mass. 
Joseph Edgerton .................................................... Washington, D. C. 
Dick Kirschbaum ...................................................... Newark, N.J. 
Maurice Roddy .............................. · ... · · · · · · · ................. Chicago, lll. 
George E. Haddaway .............................. ··.· ................... Dallas, Tex. 
Howard Waldorf. ..................................................... Oakland, Calif. 
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AMERICAN SCREW COMPANY 
PROVIDENCE, R. I. 

Pioneered in the development of the 

Phillips Recessed Head Screw 

which is now used almost universally by the 
aircraft industry as a means of providing a 
more secure fastening ... saving assembly 
time ... avoiding screw driver slippage. 

By ordering AMERICAN PLUS Phillips 
Screws, you get the advantage of our long en
gineering experience with the Phillips Screw, 
PLUS a broad knowledge of the aircraft indus
try's requirements, PLUS our large produc
tion facilities, PLUS careful control of all 
operation, PLUS a method of inspection on a 
par with your own careful inspection system. 

Superior Tube Company 
Norristown, Pa. 
(Philadelphia District) 

Manufacturers of 

SMALL TUBING ONLY 
IN SIZES FROM %" OD ON DOWN 

In Alloys and Various Analys~s of 
Stainl~ss St~~ls, Low and High Carbon, 
and Suppli~rs to th~ Distributors of Th~ 
lnt~rnational Nick~l Company in all th~ir 
Alloys, in Siz~s und~r %" OD Also, in 
Sizes from%" to%" 00, inc. in Gaug~s 
.035" and light~r. 

Producers of a Great Varie ty of 
Tubing for Ins truments 

S. L. GABEL 
GENERAL MANAGER 

Proved by use in 
service, Wittek 
Hose Clamps are the standard equip· 
ment clamp of commercial and military 
aircraft manufacturers and the stand
ard replacement clamp of the indultry. 
Type "FB" - A solid band stainleu 
steel hose clamp, combining light 
weight with greater strength, provides 
the most practical hose clamp for air
craft use. Write for free descriptive 
literature. 

WITTEK MANUFACTURING CO. 
4305 W. 24th Place • Chicago, Ill. 
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FLYING FACTS AND FIGURES 

SUMMARY OF AIR CARRIER OPERATIONS 

Year Operators 

1926 II 

1927 16 
1928 31 
1929 34 
1930 38 
1931 35 
1932 29 
1933 24 
1934 22 
1935 23 
1936 21 
1937 17 
1938 IS 
1939 17 
1940 x6 

Air Lines in the United States 

Corrected by U. S. Civil Aeronautics Administration 

Calendar Years 

Total 
Total Passe11ger Express 

Planes i11 Miles Passetzgers Miles Carried 
Service Flow~ Carried Flo«m (Po~tllds) 

(•) 4.258,771 5.782 (2) 3.555 
128 5.779.863 8,661 (2) 45.859 
325 10,400,239 47.840 (2) 2I0,404 
442 22,380,020 159.751 (2) 249.634 
497 31,992,634 374.935 84,0I4,572 359.523 
490 42,755.417 469.981 106,442,375 788,059 
456 45,6o6,354 474,279 I 2 7 ,038, 798 1,033.970 
408 48.77I,553 493.141 I73,492,II9 1,510,2I5 
417 40,955.396 46I,743 I 87,858,629 2,133,19I 
356 55.380,353 746.946 313,905,508 3,822,397 
272 63,777,226 1,020,931 435.740,253 6,958.777 
282 66,071,507 1,102,707 476,6o3,I65 7,127,369 
253 69,668,827 1,343.427 557.7I9,268 7.335.967 
265 82,571,523 r,876,o5I 749.787,096 9,5I4,299 
358 Io8,8oo,436 2,959.480 I,I47.444.948 I 2,5o6, I 76 

Mail 
Po1111d 
Miles 

Flowu• 

(3) 
(3) 
(3) 
(3) 
(3) 

6, 280,409.884 
5,402,249.740 
5,135.897.406 
4,922,822,780 
8,265.4I6,I88 

I 1,482,872,622 
13,396,460,117 
I4,845.719,67I 
I 7, I 70,02 I ,595 
20, xoo,ooo,ooo.c 

t Mail pound miles flown are for domestic services and Inter-Island Airways which company 
holds a domestic air mail contract; but does not include American Aviation, Inc. pickup service. 

2 Not available prior to 1930. 
a Air mail pound-miles have been computed by the Post Office Department commencing with 

January 1931; and are not available prior to that date. 
4 Last 4 months-estimated. 

U. S. DOMESTIC AIR LINE OPERATIONS 

And Accident Statistics for the Calendar Years 1938, 1939 and I940 

I938 1939 1940 

Miles Flown ............................... 69,668,827 82,57I,523 ro8,8oo,436 
Total Passengers Carried .................... 1,343.427 r,876,o51 2,959.480 
Total Passenger Miles ....................... 557.719,268 749.787,096 1,147.444.948 

Fatal Accidents ............................. 5 2 3 
Fatal Passenger Accidents ................... 5 2 3 
Passenger Fatalities ......................... 25 9 35 
Crew Fatalities ............................. 7 2 10 

Miles Flown per Fatal Accident .............. 13,933.765 41,285.762 36,266,8I 2 
Miles Flown per Fatal Passenger Accident ..... 13,933.765 41,285,762 36,266,812 
Passenger Miles Flown per Passenger Fatality .. 22,308,771 83.309,677 32,784,I41 
Miles Flown per Crew Fatality ............... 9.952,690 41,285,762 1o,88o,044 



FLYI G FACT -D FIG RES 

f!lloef/le of lite /}/f;~,atoline/lt'J 

SHORTEST, FASTEST, COAST· TO· COAST 
\Vith unequalled schedules city-to

city and coast-to-coast, T\V A 's 4-

Engine Stra toliners set new stand

a rds of speed along the na tion's 

skyways. Flying the calm upper 

air levels, with super-charged cabins for 

comfort aloft, these great ships herald a 

new era for commercial aviation ... an 

epoch of faster, finer air transportation. 

IIISCONTINENTAL & WESTERN AIR, 

549 
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SUMMARY OF UNITED STATES AIR TRANSPORT OPERATIONS 
Compiled by U. S. Civil Aeronautics Admini>tration 

A pri I ' , "1·1' 
:Miles of American-operated air transport route..;: 

Domestic ............................................. . 
Territorial ......................................... . 
International. ......................................... . 

Miles in operation with United States mail: 
Domestic .................................................... . 
Territorial ........................................... . 
International. ................................................ . 

l\liles in operation with passcn~-:crs: 
Domestic ............................................. . 
Territorial ................................... . 
International. ...................................... . 

l\Iiles in operation with express: 

.,1,05·1 
2,<J7J 

50,052 
Q.j,OiQ 

.jO,.j61 
I,QI.j 

·17.90-l 
QO,J6Q 

·I' ,05-1 
2,Q7J 

50,052 

Q.j,07Q 

Domestic....................................................... .ji,05·1 
Territorial. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2,97.3 
International. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50,05 2 

Airplane-miles scheduled daily (Avera~-:e): 
Domestic ......................................................... · 
Territorial. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ....... . 
International ................................................... . 

With United States l\lail: 
Domestic .......................................... . 
Territorial ............................... . 
International. .............. , ........................... . 

\Vi th passengers: 

0·1,079 

.... JJ-1,27S 
2,.1JQ 

~ 
379,S.37 

JI0,,)25 
1,<185 

.!8,0.17 

J50,J57 

Domestic ..................................................... . JJ2,828 
2,.jj<) 

.J2,120 
Territorial ................................. . 
International. ............................ . 

J77,J87 
\\"ith express: 

Domestic .................................. . ................... JJ4,278 
Territorial ................................. . 
International. .................................................. . 

2,.jJQ 
4.3,120 

379.837 

Number of Air Transport Services in operation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 211 
Mail................................................................... 165 
Passenger.................................. . . . . . . . . . . . . . . . . . . . . . . . 210 
Express. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 1 1 

Domestic routes. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 164 
l.VIail. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 134 
Passenger.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16.3 
Express...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 164 

International routes. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40 
Mail................................................................... 26 
Passenger. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40 
Express................................................................. 40 

Territorial routes. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 
l'viail. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 
Passenger. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 
Express................................................................. 7 

Number of scheduled air transport operators'. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 
Domestic. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16 
Territorial. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 

International. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 
1 Three companies operated both domestic and international services, and one company 

territorial and international services. 
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AIRCRAFT LIGHTING 
IS 

OUR BUSINESS 
100% 

of our effort is devoted to the 
ma.nu.facture of aircraft light
ing equipme.nt. As the only 
specialists in ou.r field we can 
assure you of superior engi
neering design , quality prod
ucts , and excellent service per
formance . 

LIGHTS FOR SERVICE 

Electric R etractable Land ing 
A pproved A irlitle Positiou 

Fluot·escent l11strrunent 
Format ion l11d icato'1" 

S ignal 

The GRIMES Mfg. Co. 
URBANA OHIO 

INDUSTRY~s 

D FIG -RES ss r 

SHORTEST 
FASTEST 

CHICAGO- SEATTLE 

NORTHWEST 
AIRLINES 

PARKS AIR COLLEGE 
offers four courses 

Professional Flight and Executive 
(96 w eeks) 

Aviation Operations and Executive 
(96 weeks) 

Maintenance Engineering (96 weeks) 
Aeronautical Engineering (108 weeks) 

Open to high school graduates rankin g 
in the upper two-thirds of their class. 

PARKS AIR COLLEGE East st. Louis, Ill. 

PREFERENCE 
Because of the effi ciency and economy experienced 
through t he use of T exaco Av iation Gasoline and 
Airp la ne Oil -
:More sch edule d airline 1n ileage ·within the U . S . 
and to o th er countries i s Hown with T e xac o 
t han with a n y o t h er brand. 

The T exas Company, Aviation Division , 135 East 
42nd Street, New York, N . Y . 

TEXACO AVIATION PRODUCTS 
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UNITED STATES AIR TRANSPORT ROUTES 

Compiled by U. S. Civil Aeronautics Administration 

April I, I94I 

Routes 

DOMESTIC 
New York-Boston (direct) ....... . 
New York-Boston via Hartford .. . 
New York-Boston via Providence . 
New York-Boston via Hartford 

and Providence .............. . 
New York-Boston via Hartford 

and Springfield ............... . 
New York-Springfield, Mass ..... . 
New York-Chicago (direct) ...... . 
New York-Chicago via Buffalo & 

Detroit. .................... . 
New York-Chicago via Buffalo, 

Detroit & South Bend ........ . 
New York-Chicago via Buffalo, 

Detroit & Battle Creek ....... . 
New York-Chicago via Syracuse, 

Buffalo & Detroit. ........... . 
New York-Detroit .............. . 
New York-Buffalo via Syracuse .. . 
New York-Syracuse ............ . 
Detroit-Chicago ................ . 
Detroit-Chicago via South Bend .. 
New York-Albany .............. . 
Boston-Cleveland via Buffalo .... . 
Syracuse-Buffalo ............... . 
New York-Washington .......... . 
New York-Los Angeles via Wash-

ington, Nashville & Dallas ..... 
New York-Los Angeles via Nash-

ville & Fort Worth ........... . 
New York-Fort Worth via Wash-

ington & Memphis ........... . 
New York-Memphis via Wash-

ington ...................... . 
Washington-Chicago via Cincinnati 
Washington-Cincinnati. ......... . 
Washington-Cincinnati via Elkins 

& Charleston, W.Va .......... . 
Chicago-Fort Worth via St. Louis 

& Oklahoma City ............ . 
Cleveland-Nashville via Cincinnati 
Cincinnati-Nashville ............ . 
Cincinnati-Louisville ............ . 
Chicago-Dallas via Kansas City 

& Wichita ................... . 
Dallas-Brownsville ............. . 
Oklahoma City-Amarillo ........ . 
Amarillo-Galveston ............. . 
Dallas-San Antonio ............. . 
Dallas-Houston via Waco ....... . 
Dallas-Houston ................ . 
Dallas-Corpus Christi via San 

Antonio ..................... . 
Houston-San Antonio ........... . 
Houston-Corpus Christi. ........ . 
Wilmington-Avalon ............. . 

Chicago-New Orleans ........... . 

Airway 
miles' 

x86 
I86 
204 

204 

1,003 
700 
43I 

431 

926 
46I 
247 
91 

923 
5I9 
243 
6os 
265 
265 
241 

390 
193 
185 
31 

8s9 

Schedule 
(round trips} 

1 I times daily .. 
3 times daily .. . 
7 times daily .. . 

2 times daily .. . 

2 times daily .. . 
I time daily .. . 
3 times daily .. . 

s times daily .. . 

I time daily .. . 

I time daily .. . 

I time daily .. . 
I time daily .. . 
I time daily .. . 
2 times daily .. . 
2 times daily .. . 
I time daily .. . 
I time daily .. . 
I time daily .. . 
I time daily .. . 
IO times daily .. 

3 times daily .. . 

I time daily .. . 

I time daily .. . 

I time daily .. . 
3 times daily .. . 
I time daily .. . 

I time daily .. . 

3 times daily .. . 
2 times daily .. . 
I time daily .. . 
I time daily .. . 

3 times daily .. . 
2 times daily .. . 
2 times daily .. . 
2 times daily .. . 
I time daily .. . 
I time daily .. . 
I time daily .. . 

I time daily .. . 
2 times daily .. . 
2 times daily .. . 
3 times daily .. . 

3 times daily .. . 

Daily 
mileage 2 

4,0<)2 
I,II6 
2,8s6 

816 

8.32 
240 

4.350 

I,526 

1,664 
1,026 

722 

936 
1,000 

soo 
272 

I,I98 
254 

2,140 

2,916 

2,oo6 
4,200 

862 

862 

s.s56 
1,844 

494 
182 

s,538 
2,076 

972 
2,420 

530 
530 
482 

780 
772 
740 
186 

5,154 

Operator 

American Airlines, 
Inc. 

" 

" 
" 
" 

" 
" 

" 
" 
" 
" .. .. 

Braniff Airways, Inc. 
" 
" .. 
" 
" 
" 
" 
" .. 

Catalina Air Trans
port 

Chicago & Southern 
Airlines Inc. 
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ANILOL 
For increased Aircraft Engine efficiency 

1. The use of greater power for a 
longer period at t.!lke-off, even 
under adverse temperature con
ditions. 

OIUYITY n~rAU.ATtC''f I!' A LOC!:!II:rn !Ll:Ct'P..A 

(~--r===-1.. -----
-:.>.. ·-'~. -=-=--· . . ) 

. I 

-- I 
I ) 

I I 
1/ 
\, 

c_:_-~----. 

AXILOL 01UVI'n 3YSTDl Ill .&. DC'"'8 

2. Stabilization of head and oil 
temperatures permitting greater 
power for protracted single
engine operation in bi-motored 
equipment. 

3. Great economy in replacement 
parts at overhaul due to the 
elimination of all detonation 
from any cause whatsoever. 

4. De-icing of carburetors - im
mediately without loss of 
power. 

5. In cases where snow or sleet 
clogs the scoop or air horns, 
Anilol permits full cold opera
tion in climbing over such a 
condition. 

FUEL DEVELOPMENT CORPORATION 
62 William Street New York 
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Cnitcd Sf,Jt,·s Air Tra11sporl Rouit·s (April I, 11}-/I)-Continued 

--_-__ ---__ -_:-_-_ =------------=c-_-_-.c_-_-_-_cc:c--_-__c,-_--=--.-.-----___o=---

Route~ 

.:'llcmphis-1-fouston ......... . 

Denvcr-1·:1 l'aso ................ . 
Denvcr-Ell'aso via Roswell &Hobbs 
Dcnver-\Vichita via l'ueblo ..... _ 
Charleston-Fort \Vorth via Atlanta 
Atlanta-Fort \\'orth ............ . 
Atlanta-Birmin~ham ........... . 
.Atlanta-Cincim1ati via 1\:no:n·illc. 
New York-\Vashington .......... . 
New York-l\liami ....... . 
).' ew York-:\! iami via Orlando ... 
Jacksonville-Miami via Daytona 

Beach & Orlando ............. . 
Chicago-1\!iami via Louisville, 

!\ashville & Atlanta .......... . 
Chica~o-Birmingham via Louis-

ville & Nashville ............. _ 
St. Louis-l\1 iami via Evansville 

and Nashville.... . ....... . 
New York-Atlanta ............. . 
Atlanta-Brownsville ............ . 
Atlanta-San Antonio ........... . 
Atlanta-Houston ............... . 
Atlanta-Tampa via Tallahassee .. . 
l\! em phis-Tampa via Birmingham 

& Tallahassee ................ _ 
Cheyenne-(;reat Falls ........... . 
Cheyenne-Huron, South I Jakola .. 
l\! inneapolis-H uron, South Dakota 
II uron-l\J inot, North Dakota ..... 
l\! inneapolis-St. Louis via Des 

.Moines ..................... . 
1\!ir~_neapolis-1\:ansas City via Sioux 

Crty ........................ . 
Huron-.1\:ansas City ............. . 
Des l\loines-Tuba .............. . 
Omaha-Tulsa ................. . 
1 acksonville-St. l'etersbur~ via 

!Jaytona Beach & Orlando ..... 
1 acksonville-St. Petersburg via 

Daytona Beach & ( Jrlando .... 
St. Petcrsbur~-l\liami via Fort 

l\leyers ..................... . 
1 acksonvillc-N ew Orleans ....... . 
Boston-Bangor ................. . 

Boston-Portland ............... . 
Bangor-Caribou ................ . 
Boston-Burlington, Vt ........... . 
Chicago-Seattle via Milwaukee & 

If elena ...................... . 
Chicago-Seattle via Milwaukee & 

Butte ....................... . 
Chicago-Seattle via Minneapolis 

& Butte ..................... . 
Chicago-Minneapolis via :\!ilwau-

kee & Rochester ............ . 
Chicago-Minneapolis (direct) .. _. 
Spokane-Portland via Yakima .. . 
l\linncapolis-Duluth ............ . 
\Vashington-Dctroit via Pittsburgh 
Washington-Detroit ............ . 

:\irwav 
miles-1 

-----
·1-II 

57<) 
8!2 
$0<) 

1,08! 
783 
I .l-1 
.383 
214 

1,20.! 
I 1 2 1,) 

355 

1,258 

llJI 

l, I .l·l 
i<JS 

1,055 

<J.l4 
7·1' 
4.l2 

706 
S7.l 
SS<J 
257 

324 

51<) 

.,sr 
423 
.>89 
3S2 

2.l<J 

23<) 

200 
510 
217 

96 
I (>6 
I8-t 

I,8s6 

I,87o 

I,832 

395 
357 
2<)6 

LIS 
402 
402 

Schedule Daily 
(round trips) mileage' 

------
I time daily ... 882 

time daily ... r,rsS 
time daily ... r,62.1 

r time daily ... r,orS 
2 times daily ... ·1·3-'() 

I time daily ... r ,5ot' 
2 times daily ... s.>t' 
2 tinws daily ... I. 53 2 

I 2 times daily .. :;,r.>t> 
·I ti mcs daily ... C)/l3 2 

.> times daily ... 7 ,27S 

I time daily ... 710 

3 times daily ... 7 •. >-tS 

I time daily ... I, 262 

I time daily .. 2,208 
7 times daily ... 1 I ,I.)O 

I time daily .. 2,110 

2 times daily ... .l.73h 
I time daily ... I ,.t~L~ 

2 times daily .. _ I ,72S 

l time daily ... I ,4 I 2 

2 times daily .. 2,2()2 

I time daily .. _ I,! IX 

2 times daily ... 1 ,o2X 
I time daily ... 6.18 

I time daily ... I,038 

I time daily ... 962 
I time daily ... 8.,6 
I time daily ... 778 
I time daily ... 76., 

2 times daily ... 9S6 

I time daily ... 478 

.l times daily ... 1,200 

2 times daily 2,040 
3 times daily ... 1 1J02 

I time daily ... 1<)2 

I time daily ... 332 
2 times daily ... 7.36 

I time daily ... J,7 I 2 

I time daily ... 3.740 

I time daily ... 3,664 

I time daily ... 790 
2 times daily I,428 
2 times daily ... I, I84 
2 times daily ... 58o 
6 times daily ... 4,824 
2 times daily ... r,6o8 

Operator 

Chicago & Southern 
:\irlines, Inc. 

Continental Airlines, 
Inc. 

I Jelt~, Air ( 'orporation 

Eastern Air Lines, Inc. 
" 

Jnlar~~l Air Lines, Inc. 

.\lid-Continent Air
lines, Inc. 

National Airlines, Inc. 

Northeast Airlines, 
Inc. 

Northwest Airlines, 
Inc. 

" 

Pennsylvania-Central 
Airlines 



FLYI:\ J-. . \ T :\::\iD FJ ,CRE 

QUALITY FUEL 

AND LUBRICANT 

FOR EVERY 

AERONAUTICAL 

USE 

• 

GULF OIL CORPORATION 

GULF BUILDING 

PITTSBURGH , PA. 



sso FLYING FACTS AND FIGURES 

Uttited Stales Air Tratzsport Ro11tes (April I, 19.,11)-Continued 

Routes 

Detroit-1\Iilwaukee via Muskegon . 
Grand Rapids-Chicago .......... . 
Detroit-Chicago via Grand Rapids 

& Flint .............. ,,, .... . 
Pittsburgh-Buffalo ....... , ..... . 
Washington-Buffalo .... , . , , , , . , . 
Detroit-Sault Ste. Marie.,,,,, .. . 
Cleveland-Detroit .............. . 
Knoxville-Norfolk via R~lci!fh ... . 
Norfolk-Birmingham via Raleigh 

& Knoxville ........... ~ , . , .. . 
Pittsburgh-Birmingham vi~ l{.nox-

ville ................ ,.,,.,, .. 
Knoxville-Pittsburgh via Chtnles-

ton, \V. Va ............ ,, .. , .. 
Washington-Norfolk ..... , . , .... . 
Pittsburgh-Detroit ...... , , , .... . 
Washington-Pittsburgh vi!!- Balti-

more ................ ,,, .... . 
New York-Los Angeles via l'itts

burgh, St. Louis & Kans~s City .. 
New York-Los Angeles via Chicago 

& Kansas City ........... , ... . 
New York-Los Angeles via Pi~ts

burgh, Kansas City & Boulder 
City ........................ . 

New York-Kansas City via Phila
delphia, Pittsburgh & Chicago .. 

New York-Kansas City via Pitts-
burgh & St. Louis ............ . 

New York-Kansas City via Chicago 
New York-Chicago via Philadel-

phia & Pittsburgh ............ . 
New York-Chicago via Philadel

phia, Pittsburgh & Fort Wayne .. 
New York-Chicago via Pittsburgh. 
New York-Chicago via Pittsburgh 

& Fort Wayne ............... . 
New York-Pittsburgh via Phila-

delphia ..................... . 
New York-Pittsburgh (direct) .. , . 
Phoenix-San Francisco via Las 

Vegas and Fresno ............ . 
New York-Cincinnati via Pitts-

burgh and Dayton ........... . 
New York-Chicago via Pittsburgh. 
Pittsburgh-Chicago (direct) ...... . 
Pittsburgh-Cincinnati via Dayton. 
Detroit-St. Louis via Cincinnati. .. 
Detroit-Cincinnati via Dayton ... . 
Chicago-Kansas City (direct) .... . 
New York-Oakland via Chicago & 

Denver ..................... . 
New York-Oakland via Chicago & 

Cheyenne ................... . 
New York-Salt Lake via Chicago 

& Cheyenne ................. . 
New York-Omaha via Philadelphia 

& Chicago ................... . 
New York-Chicago via Cleveland .. 
New York-Chicago via Philadel-

phia & Allentown ............ . 
Chicago-Lincoln via Omaha .... , . 

Airway 
miles 1 

260 
132 

287 
215 
329 
347 

91 
473 

71I 

653 

415 
145 
217 

235 

2,550 

2,557 

2,586 

I,173 

I,123 
I,130 

819 
744 

795 

348 
324 

689 

6Io 
744 
420 
286 
562 
24I 
405 

2,609 

I,996 

Schedule 
(round trips) 

3 times daily .. . 
2 times daily .. . 

1 time daily .. . 
2 times daily .. 
I time daily .. . 
1 time daily .. . 
I time daily .. . 
1 time daily .. . 

1 time daily .. . 

2 times daily .. . 

1 time daily .. . 
3 times daily .. . 
I time daily .. . 

I time daily .. . 

2 times daily .. . 

I time daily .. . 

I time daily .. . 

2 times daily .. . 

2 times daily .. . 
2 times daily .. . 

r time daily .. . 

2 times daily .. . 
I time daily .. . 

I time daily .. . 

I time daily .. . 
I time daily .. . 

I time daily .. . 

2 times daily .. . 
I time daily .. . 
I time daily .. . 
I time daily .. . 
I time daily .. . 
3 times daily .. . 
I time daily .. . 

2 times daily .. . 

2 times daily .. . 

I time daily .. . 

I time daily .. . 
3 times daily .. . 

I time daily .. . 
I time daily .. . 

Daily 
mileage• 

1,422 

2,612 

470 

10,200 

5,Il.j 

4.492 
4,520 

I,536 

I,590 

2,440 
I,488 

840 
572 

I,I24 
I,446 

8Io 

3.992 

I,612 
968 

Operator 

Pennsylvania-Centra 
Airlines 

Transcontinental & 
Western Air 

" 

" 
" 

United Air Lines 
Transport Corp. 

" 

" 
" 



FLYI G F. T 

LIOUIDOMETER 
TANK QUANTITY 

GAUGES 

Li quidomete r 

G auges are used on 

th ousa nds of mi I ita ry, 

nava l and comme r

cia l airp lanes in serv

ice througho ut the wor ld. Th ey 

prov ide posit ive, dependable and 
accurate knowledge o f the q uan ti ty 

o f fu e l, o il , de- ice r Ru id , or othe r 

liqu ids contai ned in tanks. 

The Liquidometer Corp. 
37th Street and Skillman Ave. 

Long Island City, N. Y. 

D FI RE 

AIRCRAFT 
ENGINE OIL 

and 

LUBRICANTS 

* 

SINCLAIR 
REFINING COMPANY (Inc.) 

630 Fifth Avenue, New York 

MERICJ\1\1 
BOSCH 
&irttio~z 

MJ\GI\IETOS 
~ 

JJOH CII f~ DRI'Oil."HO N , Sl'lli NIHIEUl, M :\SS Jle HIISETT S 



FLYI:\TG F:\CTS A::\D F[( ~l T RES 

Cnit,·d Sta/t'S Air Tr,msporl Rc>tlf,·s 1.1 pril 1, /iJ.fl) --Continued 

Route~ 

IJcnver-Salt Lake. 
:\L'W York-Cleveland ... 
l'hiladelphia-<:le\·elaiHI. 
:\ew York-Chicago (direct). 
Chicago-Salt Lake via Cheyenne 
lkn\·er-Cheyenne ..... 
Saltl.ake Cit\·-Seattle \'ia l'ortland 
l'endleton-1 'o.rt land .. 
l'endleton-Spokane .. 
San IJiegu-Seattle via Fresno ,\ 

Baker~lield ,\ Sacra menlo. 
Los :\ngeles-Seatt le via San Fran-

cisco ldirect) . . ......... . 
Los :\ngcles-Seat tiL· via San Frai1· 

cisco & ~acranH.·nto. 
Los Angeles-Oakland via :\lontcrey 
Los Angeles-1 Jakland via Fresno . 
Los Angeles-Oakland (direct) .... 
San lJiego-Los Angeles .. 
Los Angeles-Seattle via Sacramento 
San Francisco-Sacramento ....... . 
San Diego-Salt Lake ........ . 
Los Angeles-Salt Lake ..... . 
Salt Lake-(;reat Falls ..... . 
San Diego-Los Angeles .. 

Total Domestic Routes'. 

D1TI·:RNATIO:\'AI. 
New York-:'vlontreal. ..... 
New York-i\Iontreal via Burlington 
New York-Montreal via Albany & 

Burlington ................ . 
Bangor-l\Ioncton, B. C. ....... . 
Burlington-1\lontreal. ......... . 
Fargo-Winnipeg ............ . 
Miami-Havana ............ . 
l\Iiami-Barranquilla via Cienfue-

gos & Kingston ........... . 
Cristobal-Port of Spain ..... . 
Miami-Buenos Aires via Port of 

Spain & Barreiras ........ . 
Miami-Buenos Aires via Antilla, 

San Juan, Barreiras & Asuncion. 
J\Iiami-San juan via Antilla & Port 

au Prince ................... . 
l\Iiami-Rio de Janeiro via Port au 

Prince, San Juan, St. Johns, Port 
of Spain, Georgetown, Cayenne, 
Belem and Natal. ............ . 

Miami-Nassau ................. . 
Brownsville-Mexico City ........ . 
Brownsville-Cristobal, Canal Zone 

via Mexico City and Guatemala. 
Miami-Cristobal (direct) ........ . 
Paramaribo-Buenos Aires via Na-

tal & Porto Alegre ............ . 
Paramaribo-Buenos Aires via Be

lem, Rio de Janeiro & Asuncion. 
Baltimore-Bermuda ............ . 
New York-Lisbon, Portugal via 

Bermuda .................... . 

]:\ir_way 
nulc:-: 1 

I .)~0 
.fi·'> 
.)0.\ 

725 
I, 2 i I 

<)h 

Xq 
I.:iS 
1;):..; 

1,1(1, 

1.020 

1.01.) 

.)rq 
342 
.)2i 
I 2.) 

I,O.J.l 

7<J 
7 I.) 
.)1)0 

.)i>.) 

1 2,) 

.\1,05-J 

.329 
J.33 

.l.l.l 
2I7 

7-l 
208 

226 

I 1 I 2,5 

I ,,).j6 

s.6Qo 

6,083 

I' I3 7 

5,633 
I88 
463 

2,142 
I, I70 

4.454 

4,688 
8I6 

3,896 

~dH·Iillle 1 l>aily .I 
C lperatur (rt)lltlcl triP') . mileage' 1 

---·------. 

I ,;,0 I 1 time dailv l'nitcd :\ ir Lir>"' 
I time dail\· X,() Transport Corp. 
1 time dail)· XeS " 
1 time dailv I .. L:;O 

t inll' dail\· 2,_:; 12 

·I times daih· .. f(l,i-\ 

time> dail\· .),2_)() 

1 tim<' daih; 370 
2 times dai'ly. () ;2 

time daily . 2.3.)S 

I time daily 2,0.JO 

1 time dailv 2.oSo 
2 t inws dai'h·. I .~t_:;(> 

times dail\• , ~.~os 
·l times dail)·. 2 ,()I (I 

.l times daily. 73S 
time dailv 2.oSt1 

I time dail\• 15S 
2 time,; dai-ly .. 2,S.=:;2 \\'estern :\ir Expn·,;s 
2 timl'S daily 2,.)(JO c~~poratitll1 

times dailv. I ,CJ,)O 

times clail)•. -l<)2 

.)J.f,27S 
-------

Canadian Colonial 
I time dailv ... 6sX Ai;1way~, Inc. 

times dai-ly I,:).) 2 

I time daily 666 
2 times daily. X68 Northeast Airlines 
2 times daily. 2<ll " 
2 times dailv. 8.)2 .:\'orthwest Airlines 
I time daily 452 Pan American Air-

w~~s, Inc. 
2 times weekly. 6.j.) 
I time daily ... 2,6()2 

2 times weekly. .),25I 

I time weekly .. I,738 

2 times weekly. 6so 

I time weekly .. 1,609 
I time daily 376 
I time daily ''' 926 

I time daily 4,284 
3 times weekly. I,OOJ 

2 times weekly. 2,545 

I time weekly .. I ,339 
2 times weekly. 466 

2 times weekly. 2,226 



FLYI::\C F.\CTS .\::\D Fil;l.RES 

AIRCRAFT, ENGINES, PROPELLERS, 

PARTS, ACCESSORIES AND 

AERONAUTICAL MATERIALS 

SUPPLIERS AND TEClll'!JCAL COSSl'LTA.,'TS 
TO ~1ANY FOREIG1V GOJ.ERN~IE!YTS A.YD 
TO AIRLIJVES TIIROUGIIOUT TilE JJ70RLD 

CHARLES H. BABB CO. 
Grand Central Air Terminal 

Glendale, Calif. 
444lMadison Avenue 

New York, N.Y. 

Cables: BABBCO, Los Angeles and 1\'t'W York 

U. S. EXPORT LICENSE NO. 124 

Address All Inquiries to the New York Office 
Tel. Plaza 8-2 361 



soo FLYING FACTS AND FIGURES 

L'11ited States Air Tra11sport Routes (April I, 1941)-Continued 

Routes 

San Francisco-Auckland, New Zea
land via Los Angeles & Honolulu 

Rio de Janeiro-Buenos Aires via 
Porto Alegre ................. . 

I•ort au Prince-San Juan ........ . 
Port au Prince-Maracaibo ....... . 
Miami-Havana ................ . 
Miami-Merida ................. . 
Kingston-Port au Prince via San-

tiago ....................... . 
Cristobal-Balboa ............... . 
Cristobai-Medellin via Balboa & 

Turbo ...................... . 
San Francisco-Hong Kong ....... . 

Cristobal, Canal Zone-Buenos Aires 
via Santiago, Chile ........... . 

Cristobal-Loja via Quito & Esme-
raldas ....................... . 

Arequipa-Buenos Aires via Arica 
La Paz & Cordoba .......... .. 

Quito-Guayaquil. .............. . 
Quito-Loja via Guayaquil ....... . 
Quito-Guayaquil via Esmeraldas 

& Salinas .................... . 
Santiago-Buenos Aires .......... . 
Seattle-Vancouver, B. C ......... . 

Airway 
miles 1 

1,276 
415 
543 
226 
748 

455 
35 

I,817 
I66 
326 

428 
87I 
I22 

Schedule 
(round trips) 

2 times monthly 

1 time weekly .. 
2 times weekly. 
I time daily .. . 
1 time daily .. . 
3 times weekly. 

I time weekly .. 
I time daily ... 

3 times weekly. 
I time weekly .. 

3 times weekly. 

1 time weekly .. 

2 times weekly. 
1 time weekly .. 
I time weekly .. 

I time weekly .. 
I time weekly .. 
2 times daily ... 

Total International Routes 3 • • 50,052 

TERRITORIAL 
Honolulu-Hilo ................. . 
Honolulu-Lihue ................ . 
Honolulu-Port Allen ............ . 
Seattle-Juneau, Alaska .......... . 

Juneau-Fairbanks via Whitehorse. 
Fairbanks-Nome via Ruby ...... . 
Fairbanks-Bethel via McGrath & 

Flat ........................ . 

229 I time daily .. . 
102 I time daily .. . 
I 20 I time daily .. . 
905 2 times weekly. 

66o 3 times weekly. 
528 2 times weekly. 

53 I I time weekly .. 

Total Territorial Routes 3••••• 2,973 

GRAND TOTAL3 •••••••••••••• 94,079 

1 Airways miles here given are airport to airport. 

Daily 
mileage 2 

2,I24 

364 
237 

I,o86 
452 
641 

130 
70 

357 
2,499 

413 

I22 
249 
488 

43,I20 

458 
204 
240 
5I7 

566 
302 

152 

2,439 

2 Plane miles scheduled to be flown, averaged on a daily basis. 

Operator 

Pan Aml'rican-Gract• 
Airways, Inc. 

Panama Airways, Inc. 
L'raba, l\ledellin & 

Central Airways 
Pan American Air

ways, Inc. 
Pan American-Grace 

Airways, Inc. 

" 

United Air Lines 
Transport Corp. 

Inter-Island Airways, 
Ltd. 

" 
Pan American Air

ways (Pacific Alas
ka Airways) 

" 
" 

" 

3 Airway miles total corrected for duplications when airways are used for two or more services. 
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J·Y·W 
CORPORATION I AERONAUTICAL 
1100 RAYMOND BLVD. I RESEARCH and 
NEWARK, NEW JERSEY 
Cable Address, JVWCO, New01k, N. J. I DEVELOPMENT 

* 
C. S. (CASEY) JONES, President •• 
LEE D. W ARRENDER, Vice President 
RICHARD WHATHAM, Vice President 

SOLE LT. COL G. A. VAUGHN, Jr., Trcas. 

DISTRIBUTOR 

LINK TRAINERS 

Academy of Aeronautics Casey Jones School of 
LA GUARDIA FIELD Aeronautics 

NEW YORK, N. Y. 1100 RAYMOND BL YD. 

* NEW ARK, NEW JERSEY 

Aircraft Construction * 
and Design Aeronautical 

* 
Engineering 

Aircraft Mechanics * 
and Maintenance Master Mechanics 



FLYING FACTS A D FIGURES 

MONTHLY AIR CARRIER OPERATIONS 

Domes tic A ir Lines in the U. S . 

Compiled by Civil Aeronautics Administration 

Miles 
1938 Flaum Passengers 

January. 4,99 5.333 69 .43 5 
February. ... . . . 4,56o,887 7 3,563 
March .. . . . .. . . . 5.549 .469 94, 112 
Apr il. . . •• • 0 • • . . . 5,621,818 104,661 
May . . . . . . . . . .. 6 ,278,0 25 I I9,293 
June. . . . . . . . . . . 6, 136, 7 57 11 5,255 
July ... . . . . . . . . 6,270, 990 127,590 
August ..... .... 6,J60, 401 I 43 ,4 88 
September .. . . . . 6, 15 1,1 47 139.297 
October .. .. .. . . 6,302,438 143 .993 
November. ..... 5 ,776.499 I I J ,62 I 
December ....... s, 665,o63 99, I I9 

Total .. ... .. 69 ,668,827 1.343.427 

1939 

January. ....... 5.453,093 89 ,002 
February . . . . . . . 5,03I,767 8 1,13 1 
March .... . . .. . . 6,125,164 117,071 
April. . .... .. . . . . 6,267,595 133,469 
May . . . .. . . . .. . . 7,122, 347 !62,682 
June . .. .. . ...... 7,182 ,963 179,055 
July .. ..... ... . . 7.541,305 185,643 
August. . . . . . . . . . 7,638, 796 I94.418 
September . .. .. .. 7.44 I,690 I92,5 44 
October ... . . .... 7,62s,88o I 94,2 16 
November. . . . .. 7,407,864 I 7 I ,557 
December .... .. 7.733,059 175.263 

Total .. . ... 82,571,523 I,876,os I 

1940 

January. ... . . 7,271,154 150,102 

February .... . . . . 6,672,9I4 I 39,8I6 
March .. .. .. ... 7,930,038 I95 ,06 2 
April . ... 8,33I,759 224,852 
May ... . . .. . . . 9,266,687 258,45 I 
June ... . . ... . .. 9.549. 109 286,272 
July . . . 10,120,569 296,539 
August. . .. . . . . . . I0,223,I49 320,990 
September ..... . ro,o84,445 310,293 
October . ... . . . . . I0,635,2I0 334 .386 
November .... . . . 9 .57 3.3 78 239,8s8 
December ... . . . 9,142,024 202,859 

Total. .. . . . ro8,8o0,436 2,959.480 

t Includes Inter Island A irways Ltd. 
2 Estimated. 

Passe tiger Mail• 
Miles Potmd-Jif ilcs 

3 2,.(61,17 6 1 , 107, 6~)4 , 279 
34,387,696 I,057, 45 I, Q2 ~J 

43 .5·18,()86 I ,278,562,1 16 
<14.412,8 15 I,I 55.775 .. 372 
48,8 I 2,927 I ,3o 2,5 24,8o5 
47 .514.979 I ,254 ,696,59 I 
so,8 59 ,04 7 I,I 99.405 ,I 68 
s6.4o4,509 1,272,873 .77 7 
54,8os,so6 I, 2J S,OI7,708 
s6,828,286 I, 299, 263,4 I4 
46,089 ,5 43 I, 25 I ,886,34 1 
41.5 93 .798 !, <~30, 568, 176 

557.719 ,2 68 14,845 .719,671 

38.40 2,960 1,243 ,868,11 9 
35,00 2,226 I, 22 0,7Il , I J5 

49.445 .3 72 1,447.382 ,546 
53.482,725 1,355.973.784 
63,361,491 1,434 ,236,o 26 
70,1 99 , r8r I ,426,340, 77 8 
72,917 ,924 1,384 ,71 3,526 
75.145 .45 2 I ,485,144,967 
7 5,8oo, 149 I ,420,683, 2 I 5 
77.468,144 I,5o8,5o5 ,443 
67,03 I,434 I,47I,926,93 I 
71,530,038 I,770,535,12S 

749.787,096 17,170,021,595 

61,355,485 I,534.408,8I4 
s8,93 7.14r I ,499,67 3,303 
8o,686, 124 1,680,965,576 
88,o6I ,683 !,627,442,686 

100,044,047 I,682 ,IJ6,! 83 
I 10,839,6r5 I,597,006,626 
II2,376,882 I,633 ,8I3,933 
I 2 I ,602,02 9 I,718,622,237 
I 18,533,626 r,68o,4so,ooo2 
I25,9 24,103 I, 790,ooo,ooo2 
90,697,083 I ,6Jo,ooo,ooo2 
78,387,130 r ,985 ,ooo,oooz 

I,I47.444.948 20,059.5 1<),358 

Express 
Pou~tds 

456 ,303 
421,3 26 
558 ,11 3 
497 ,225 
499,980 
ss8,71o 
5-11.3 <\6 
623,770 
777.564 
855 ,151 
685 ,389 
76 I,090 

7.335.967 

577.982 
564,928 
685 ,274 
663,884 
72S,06I 
824,630 
725,922 
933.965 
98 I ,46I 
948,so1 
844,4I3 

1,038,278 

9,5I4,299 

8!7,633 
697,385 
894,58r 
871,317 
941,810 
98I ,884 

I ,o56,599 
I ,20I,999 
I, 184, 249 
I ,329,843 
I,20S,26I 
1,323,615 

I2,506,I76 
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e ARMAMENT & CABIN SUPER-
CHARGING EQUIPMENT 

LAWRANCE~~ 
ENGINEERING AND RESEARCH -~~~~ 

CORPORATION 
LINDEN • NEW JERSEY • U . S. A . 

A CHALLENGE 
for economy, appearance and 

efficient maintenance 

War Department, U. S. A. 

Our patented arches are built in clear 
spans to over 800 feet, with heights to 
suit, and with or without an overhead hoist 
system. For airplane or dirigible hangars, 
or manufacturing plants. 

I nquirics invited 

Arch Roof Construction Co. 
INCORPORATED 

Engineers-Contractors 

SS West 4Znd Street New York, N.Y. 

SHELL Aviation Gaso
line and Aero-Shell 

Motor Oil are the result 
of the pioneering spirit of 
Shell scientists- men 
who are constantly 
searching for-and devel
oping- products which 
more than meet the de
mands of America's 
ever-growing aviation 
industry. 

SHELL 
~\\liM: ~ 

AVIATION PRODUCTS 



FLYING F.\CTS .'\:.JD FJClTRES 

U. S. AIR MAIL SERVICE 
From report of the Postmaster General for fiscal year tQ.IO 

l\Iileage and cost of ~ervice on Government-operated and private-carrier-operated domestic 
air mail routes and amount of annual appropriation, for the fiscal years 1918 to 1940, inclusive 
----~-~--- ------~-~--,-----.-------~ ---- ,-----~---·--------

Arcra~:e 
Cost per A ppropri<Jiinn 

Mile 
Fiscal Year 

Rcumu: 
Milcs Floa•11 Cos/ of Scrvicr 

Government operation: 
IQ!S ................... 16,oog $13,004.00 $o.85o $100,000 
I91C) .............. 16o,o66 717,177.00 4·481 100,000 
IQ20 ............. 549,244 I ,21i.j,495·00 2.302 85o,ooo 
H)2I. ...... 1,554.985 2,6sJ,S82.oo 1.707 1,375,000 
IQ22 ....... I,537.927 t,418,q6.oo .Q22 l,.ps,ooo 
H123 ....... 1,590,6.37 I ,8<)7, I 51.00 I.IQ3 1,()00,000 

IQ2.j ....... 1,522,763 I ,498,67 4.00 -984 1,500,000 
I925 .. 0 •••••••• 2,076,764 2,743.750.00 1.321 2.750,000 
1926 .. 0 •••••••• 2,256,137 2, 782,422.00 1.233 1,88s,ooo 
I927 ... - ............ 2,.32Q.5S3 2,255,()19.00 .<)68 2,6so,ooo 
I928 ................... I73,Q87 I66,314.00 -o56 2,150,000 

Operation by private carriers: 
I926 ................... .396.345 89.753-71 .226 500,000 
I927 ................... 2,8o5,781 I ,363,227.82 -486 2,000,000 

1928 ................... 5,585,22-1 4,042,777-16 -724 4,500,000 
1929 ................... I0,212,51I II,169,015.13 I.OQ.I I2,.j30,000 
I930 ................... 14,939.468 14,618,231.50 -978 rs,ooo,ooo 
1931 ................... 2I,38I,852 I6,943,6o5.56 -792 I8,ooo,ooo 
1932- .................. .32,202,170 19,938,122.61 .619 20,000,000 

1933· .................. 35,909,8I I 
I 

19,400,264.81 ·540 19,460,000 
1934· .................. 29, I 11,474 I2,12(),959-64 -417 15,000,000 
I935· .................. 31,148,693 8,834. 7 3 2-43 .284 2 12,003,291 
1936 ................... 38,700,643 I 2, I 77,682.4 7 .315 12,247.500 
I937-· ................. 39.958,77! 13,165,574.7 3 -329 13,239,000 
19,38 ................... 46,I66,192 I4,741,249-42 -319 14,83I,403 
1939· .................. 52,048,627 I 16,767,934·50 -322 17,240,000 
I940 ................... 59,I!)O,!l.38 I I!l,678,Q2I.OI -3I6 19, I68,200 

1 Subject to final adjustment. 
2 $3,29I of this amount was a special appropriation for the purpose of salary restoration. 

Statistical report showing the total mileage of domestic air mail routes, the miles of service 
scheduled and actually flown, and the cost of air mail service for the fiscal years 1926-40 

Miles of 
Miles of Service Percentage 

Fiscal Year of Cost of Service 
Route Scheduled Actually FlowtJ Performance 

1926 ............. 3.597 4II,070 396.345 96-42 S89,753-7I 
1927 ............ 0 5.551 3,092,0!6 2,8o5,781 90-74 1,363,227.82 
1928 ..... 0 ••••••• 10,932 5.999.948 5,585,224 93-09 4,042,777-16 
1929 ............. 14,406 II,032,508 10,212,511 92-57 II,169,015.13 
1930 ............. 14,907 16,228,453 14,939.468 92.06 14,6I8,23 I-50 
1931 ........... 0 0 23,488 22,907,169 21,381,852 93-34 t6,943,6o5.56 
1932 0 •••••••••••• 26,745 34.509,483 32,202,170 93-31 19,938, I 22.61 
1933- ............ 27,679 38,II4,425 35,909,8II 94-22 19,400,264.8 I 
1934· ............ 28,820 31,223,641 29,111,474 93-24 I 12,129,959.64 
1935 ............. 28,884 33.770.909 31,148,693 92.24 8,834.732·43 
1936 ............. 29,198 40,802,141 38.700,643 94-85 12,I77,682.47 
1937 ............. 29,622 42,0$1,957 39.958,771 95-02 13,165,574-73 
I938 ............. 3.3.655 48.735,120 46,166,192 94-73 14,7 41' 2 ~9-4 2 
1939 ............. 37,080 54,150,037 52,048,627 96.12 I I6,767,934·5o 
1940 .... - ........ 37.943 60,826,262 59,190,838 97-31 I r8,678,921.01 

1 Subject to final adjustment. 



FLYI G F '1 _ ND FIG h.E 

* The)Acrotorque All-Weather Windshield]Wiper 

AC ROTOR Q U E -an -organitation dedicated to specialited Hydraulic 

research and engineering-has spent years in the development of hydraulic devices 

of which the All-Weather Windshield Wiper and the Fast Feathering Control 

Valve are cardinal examples. 

Both products have been fully approved and are functioning satisfactorily on major 

aircraft in daily Right where they are important contributions to safety and efficiency. 

That Acrotorque will offer further advances and improved products in the field of 

Hydraulics for Aviation is assured, since its organitation is constantly delving into 

the numerous possibilities of Hydraulic activating mechanisms. Its extensive en

gineering and research organitation is desirous to serve and 

share in the progress of the aircraft industry and to render every 

cooperation to the program of National Defense. 

Correspondence is invited with those who are interested in its 

present products as well as those desirous of making use of its 

* The Acrotorque H d 1 d h · Fast Feathering extensive y rau ic engineering an researc expenence. 
Control Valve 



U. S. AIR MAIL SERVICE 
From report of the Postmaster General for fiscal year I 940 

Statistical report showing by routes the miles of service scheduled and actually flown, pound-milts performed, and the amount paid air mail 
contractors for service by airplanes for the fiscal year ended June 30, I940 

Pa.yment.s to Ca rriers1 

Rot~le Prese-nt Carrier T ermini 

R evenue 1 Powul-kl iles P erformed 
Mail Miles 

Percen t Percent 

II 

I2 
17 

2 

36 
37 
38 
44 

.3 
r6 
45 

4 
7 

IS 
2I 
22 
23 
25 
30 

Unite~ Air Lines Transport Corporation. 

Total. ................... . 

Transcontinental & Western Air, Inc ... 
" 

" 

Total. . ............ . 

North,~est AirLines, Inc. ... . . . 

Total. .. . ........ . . . . . . . 

Ameri,~an Airlines, Inc ..... . .... . . . . 

Total. .. . .... . ..... . . . . ... . . 

New York-Oa kland . 
Seattle-San Diego. 
Salt Lake City -Seatt le. 
Cheyenne-Denver. 

New York-Los Angeles . 
Dayton-Chicago. 
Winslow-San Francisco . 
Phoenix-Las Vegas. 
Kansas City-Pittsburgh-N ew 

York........ . ..... . 

Fargo-Seattle. 
Chicago-Winnipeg . ....... . 
St. Paul/ lVlinneapoli s-Duluth/ 

Superior. 

Fort Worth-Los Angeles. 
New York-Chicago . . .. . 
Boston-New York ... .. . .. . 
Boston-Cleveland . . . . . 
Cleveland-Nashv ille .. .. .. . 
Albany-Fort Worth .... . 
Washington-Chicago . ....... . 
Chicago-Fort Worth ... . . 

Flown I Total 

6, 720, 298 4,68r , 144,1 34 
1,965.276 692,608,281 
1,220,653 214,223,6ss 

196,r 96 9.43 4.950 

10,102,423 5,59 7,4 I I ,020 

6,34 1,36 I 3,07 4, 299,266 
I 71 ,0 24 36,383,648 
301, 226 IJ,809,448 
I84,747 2,718,898 

552 ,557 23 1.548, I 26 

7.550,9I5 3.358, 7 59.386 

J, IOJ, 0 2J 71 8,9oo.495 
1,9 10,9 12 5 I5 ,377, 874 

14,790 248,67 5 

5,028, 725 I ,234.527,044 

2,887.444 1,3 T9,452,334 
I ,996, 571 1 ,o88,339,05 5 

434.405 138, 780,575 
495.77 5 17,47I,662 
686,9 10 49.791,835 

4.144.359 1,307 ,I87 ,75 2 
J, I57,822 130,58o,oJ6 
1,1 89,235 299.781,790 

12,992,52 J 4.351,385,039 

of Whale 
Total 

of Whale 

25. 07 Sz,689, 567. SS 14.40 
3·il 590, .)04 .4 7 3. I6 
I. J 5 406,862 .32 2. IS 
.05 56,893 .84 ·30 

29.98 3, 743,628.5 1 20.04 

16.47 2,4 I 5,567.25 12.933 
.20 150·47 .OOT 
.07 268.23 .002 
.OI 57,2 73·37 ·307 

I. 24 I 2 q r ,280.57 . 7 57 

17·99 2,6 I4,539·89 I4.00 
- -
3.852 1,150,471.44 6.! 6 
2. 7 57 s68,884.38 3·04 

.001 3 5.472.30 .OJ 
- -

6.6r 1,7 24,828. I 2 9·23 

/.07 865, I68.11 4·63 
s .SJ 783,4 79.69 4.20 

. 74 154.984.70 .83 

.oo ! 65 ,249·33 .so 

.27 22 I ,86J . I5 1.1 9 
7.00 988,692 .98 5·29 
./0 33 2,8oo.q !.78 

1.6! 33 1,274·1 9 !.77 
---

23.31 I 3.843.52 1.29 2o. s8 

V1 
0\ 
0\ 

7j 
r 
~ 
~ 

z 
(J 

7j 

> n 
~ 
U1 

> z 
0 
7j 
~ 

(J 
c 
~ 
tTl 
U1 



5 
6 

IO 
20 
40 
42 

200! 

9 
IS 

13 
I!) 

14 
32 
34 
41 

28 
35 

29 
43 

31 
39 

Easte;~ Air Lines, Inc .... . ...... . ... . . . 

" 

Total . .. ... . ... . . .. . 

Braniff Ai rways, Inc. .. .. 
" 

Total ....... . 

Western Air Express Corpora tion . 
" 

T otal. ..... 

Penn~~lvania-Central Air lin es Corporation 

Total ........ . .. . . .. . . .. .. . 

Inland Air Lines, In c 
" 

Total .... 

Continental Air Lines, Inc. . . . ... . . . . . 
" 

Total. . .. . .... . 

National Airl ines Incorporated . 
" 

Total ..... . . . ... ... . . ... : . . 

U. S. AIR MAIL SERVICE (Cont. ) 

N ew York-New Orleans . .. . . 
New York- lVliami ... . . . .. . 
Chicago-Jacksonville . 
New Orleans-Houston ... ... . 
Tampa-Atlanta-Memphis . . . . 
Houston-San Antonio-

Brownsville . . . . . . . . . 
Philadelphia-Camden Airpo rt 

Chi cago-Da llas . .. 
Amarillo-Brownsville . 

Salt La ke City.San D iego. 
Great f a lls-Salt Lake C ity .. 

Norfolk-Detroit . .... . ... . 
D etroit- M ilwaukee. 
Washington-Buffa lo .. . . . . 
Detroit-Sault Ste. lVbrie . 

Grea t Fa lls-Cheyenne. 
H uron-C heyc nnc . 

Denver-EI Paso . 
Wi chita-Pueblo . 

Jacksonvi lle-Mia mi . . 
J acksonvill e-New Orleans .. 

I ,848,4 78 
2,470,009 
I ,34 1, 265 

44 1 .548 
594 .336 

368 ,287 
15,432 

7 ,079 . .$55 

( .J 0 7.944 
1,8 17 , 198 

3 , 125 , LP 

I ,42 8 ,2i 2 

709,567 

2 , 1 3 7.~ .j(J 

I, 724 .304 
5 12,60 1 
20 1,05 7 
240,J84 

2,6 7R,346 

673.946 
3<\JI, J IO 

-----
1,01 8,256 

90 5·346 
2]7,1 53 

!,1 82,499 

462,598 
3 7 r,s 88 

834 ,1 86 

6s0.99 I .43 7 
I, 178,5 73,628 

323 ,734,068 
83 .77 2,866 
39.401, 246 

27.482 ,64 1 
5 16,1 44 

2, ,) 1J ,4 72 ,030 

33s,66 7,6o3 
184,239 .70 1 

5 1!),()07 ,J 04 

384 , I.\ 4 .252 
49.40<) ,JJO 

4JJ ,55J,S82 

n o ,68.J,J88 
19.554, 10 1 
4·751) ,061 
4,247. 753 

249 ,244.303 

15,364,5 tl'l 
' 3·45 7. 277 

28,82 I' 795 

38,9 79,17 I 
17, ,1J 9,17 5 

s6.4 18,346 

25 , 26.) , 266 
27, 21.) ,69 7 

52 ,,18o,o63 

3 -543 Sso5 ,922 .Jo 
6.3 11 665 .424. 13 
l. 7j 2 364,28 1. 8 1 
·44 7 IJ 0,784.44 
.2 10 r.or 10 0I . I 2 

.1 45 0 

.0 0 2 so.s67 .52 

12.J 9 I ,826 ,1)8 I. J 2 
== 

1.80 366,41)4.87 
.!)!) 453,066. 17 

2.7() 8 1!),56 t. o4 

2.06 52!) ,8J2 .54 
.26 28J ,83 1.So 

2.J2 8 rJ .66,1·3 '1 

1.1 8 2() I .828. 28 
. I I '4 4,0 26. 11 
.OJ 5 I ,040.90 
.02 84, 273 ·99 

!.34 57 1, I6!).J4 

.o8 2JJ ,os6.oo 

.07 1l J ,S<)2 .J O 

. r s J i\6,6,j8.J9 

.2f 286, 7<)8 .54 

.0<) <)2 ,J 78.J2 

.J O 3 79 , I 76.86 

.I J '[ 29,49 1..14 

.1 5 IOJ ,!)8 !.64 
----

.28 2JJ ,1\7J .08 

2 . 7 1 

J. s6 
I. \)5 
.70 
·54 

0 
.J2 

1). 78 

1.1)6 
2.4J 

4· .39 

2.84 
!. 52 

4·36 

, .56 

·77 
.28 
·45 

J .06 

I. 24 
.6 1 

r.Ss 

1.5 <\ 
·49 

2.0J 

.6g 

.s6 

!. 25 

[:1 
~ 
H 

() 

71 
> 
~ 

,Y 

z 
u 
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U. S. AIR MAIL SERVICE (Cont.) 

Ret'eti!IC 
Route Present Carrier Termilzi .lf 11 il .\files 

Flo~v11 

8 Chicago & Southern Air Lines, Inc ....... Chicago-New Orleans ........ 1,2.t3,652 
24 Delta Air Corporation ................. Charleston-Fort Worth ....... 1,627,.t91 
26 Mid-Continent Airlines, Inc ............. Minneapolis-Tulsa ........... 1,334.932 
27 Boston-Maine Airways, Inc ............. Boston-Caribou-Montreal. ... 696,412 
33 Inter-Island Airways, Ltd ............... Honolulu-Hilo-Port Allen ..... 179.904 

Total. ...................... ............................ 5,082,39I 

1001 All American Aviation, Inc ............. Philadelphia-Pittsburgh ...... 238.742 
:I002 " Pittsburgh-Clarksburg-.... .............................. 

Huntington ............... I39.498 

Total ....................... ............... ············· 378,240 

Grand total. ................. ............................ 59,190,838 

1 Subject to final adjustment. 
2 Computed at a rate prescribed in Civil Aeronautics Board order of Sept. I9, I940. 
3 Estimated. No rate has been prescribed by the Civil Aeronautics Board. 

Prnmd-.lf iles Performed 

Perce11/ Total of Whole 

228,217.~96 1.22 

15o,o63,-t82 .So 
70,892,766 ·38 
1.3,790,6o5 .07 

4,522,022 .OJ 

467 ,.,86, I 7I 2.50 

·I,I92, 198 .02 

3,708,259 .02 

7,900,457 .O.j 

I 8,67 I ,367,440 IOO.OO 

Payments lo Carriers1 

Percent Tol11l 
of II' hole 

S.to2,861.59 2.16 
-t2-t,436.51 2..27 

507,250.16 2.7 I 
245,822.99 1.32 
44,976.oo .24 

I,625,3·1i·25 8.70 

76,397·4-l ·4I 

59.98·1·14 .J2 

136,J81.5S ·73 

18,678,92 I.OI 100.00 

-
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FI .YL'\(; F.\Cr~ .\.\"D FICl :RF~ 

HOW B. F. GOODRICH PRODUCTS 
CAN ~lAKE YOUR PLANES SAFER! 

T "k '' . l I d o -eep pace \Yit 1 aviation t 1ese ays requires 
plenty of fast planning. keen foresight, quick carry
through. .-\nd to keep "a jump ahead'' ,,·ith products 
that can not onlY meet ne,,· and increased demands but 
can "take it" and keep on taking it, requires in adcli
tion a backlog of experience and background such as 
B. F. Goodrich brings to the manufacture of tires and 
dozens of other rubber products for aviation. 

There are more than 50 B. F. Goodrich rubber prod
ucts to make flying safer, more comfortable, more 
economical - including B. F. Goodrich Airplane 
Silvertowns, "The Safest Airplane Tires Ever Built"; 
the famous B. F. Goodrich De-Icers; the revolu
tionary B. F. Goodrich Expander Tube 
Brakes; B. F. Goodrich Rivnuts; para
chute seats; bullet-sealing tanks. To 
find out more about how B. F. Goodrich 
can help make your planes safer, write 
to the Aeronautical Sales Dept. 

The B. F. Goodrich Company 
Akron, Ohio Los Angeles, California 



570 FLYING FACTS A~D FIGURES 

U. S. FOREIGN AIR MAIL 

From annual report of the Postmaster General 
For Fiscal Year 1940 

Air mail sen·ice to foreign countries during fiscal year. 19.10 
-- ---- - ------ ------

Sert•ice 
Route Sclledulcd 

.\lilts 
I. New York to Montreal' .... _ . _ 450,993.0 
5· Miami to Cristobal (via King-

ston direct) ....... _ ........ 133,114.9 
Miami to Barranquilla ........ 260,437. I 
Miami to Habana ............ 117.os6.5 
Barranquilla to Cristobal ..... _ 40,237-6 
San Salvador to Cristobal. . _ ... 11l5,577·o 
Port of Spain to Paramaribo ... ttQ,2J6.o 
Barranquilla to Port of Spain ... I98,ooll.4 

6. Miami to San Juan ........... 471,494-0 
San Juan to Port of Spain ..... 209,903.9 

7· Miami to Nassau2 ........... _ 25,944-0 
8. Brownsville to Mexico City .... 339,208.8 

Mexico City to San Salvador ... t66,217.7 
9· Cristobal to Buenos Aires ... _ . _ 1,025,844·8 

10. Paramaribo to Buenos Aires .... 95I,JJ8.I 
'4· San Francisco to Hong Kong ... 869,336.8 
15. Juneau to Whitehorse ......... 17,65o.5 
I6. Fairbanks to Whitehorse_ ..... 51,628.5 
'7· New York to Hamilton, Bcr-

muda2 3 ................ _. _ 81.534-0 
IS. New York to Marseilles;Lon-

don2 4 •••••••••••.• - •••... 392,350.0 
20. Seattle to J uneaus ............ . . . .. . . . . . 

Total ................. "6, 107,99!.6 

1 Southbound service authorized Apr. 1, 1939. 
2 I way. 

Service IPucelllagt" of 
Performed Compwsatioll l'uformallct" 

Jliles 
429,823.0 $257,8Qo.8o 95.31 

133,114.9 229,525-7~ 100.00 
260,437. I 520,874-20 100.00 
117,936.5 235,873.00 100.00 
40,237-6 72,.J27.68 IOO.OO 

I85,07,>.0 J.)J,OJ2.60 99-73 
I 19,2J6.0 208,;60.24 100.00 
198,oo8.4 356,6o6.88 IOO.oo 
470,787.0 825,6I 2 .. 15 99-85 
20(),903·9 293,8oO.IO IOO.OO 

25,944-0 J2,430.00 IOO.OO 
339,208.8 6t0,575-84 IOO.OO 
I66,214-4 2<}(),026.20 99-99 

1,025,498-7 I ,53 7 ,8.J6. I I 99-97 
95I,J00.6 I ,622,385.24 99-99 
815,283.5 2,856,92o.82 93-78 

I7,593.2 27,26().42 99·68 
51,593·4 4I,274-72 99-93 

57.610.0 125,8oo.oo 70.66 

294,568.0 I ,936, 789.67 75-08 
. . . . . . . . . . . . . . . . . . . . . . . ........ 

6 5,909,Ji2.0 I" 12,424.721.69 6 96.75 

3 New Civil Aeronautics Board rate of pay effective Nov. 19, 1938. 
4 Third weekly trip effective June 18, I940. 
s Service commenced June 20, 194o--no rate of pay as yet established by Civil Aeronautics 

Board. 
o Subject to final adjustment. 

Mileage and cost of service on United States foreign air mail routes and amount of annua I 
appropriation, for the fiscal years I928 to 1940, inclusive 

Miles Cost of A vcragc Cost / 
Fiscal Year Flown Service per Mile A ppropriatiott 

1928 ...................... 99,530.0 SI47,950.00 $I.49 S1so,ooo 
1929 ...................... 738,712.0 I,IS0,7II.96 r.s6 2,oso,ooo 
I930 ............. _. _ ...... 2,503,595·0 4,3oo,ooo.oo I.72 4,300,000 
I93I. ..................... 3.535,864.0 6,564,858. r 1 z.86 6,6oo,ooo 
1932 ...................... 3,778,729.0 6,962,984.28 I.84 7,ooo,ooo 
1933· ................ - .... 3.775.454-5 6,948,I88.77 1.84 7,000,000 
I934- ..................... 3. 767' 102.0 6,942,375.29 1.84 7,ooo,ooo 
I935- ..................... 3,682,621.0 6,828,r78.o6 1.85 7,ooo,ooo 
1936 ..................... - 3. 7 54.53 7 ·3 6,6I0,27I.I5 1.76 8,ooo,ooo 
I937- ..................... 4,448,608.3 7 ,880,001. I 7 1.77 8,230,000 
1938 ................ · · · · · · 4.994.557-6 8,579.524-57 1.7~ 9,9o5,86o 
I939· .................... - 5.357.405-I 9,JI3,216.48 I-74 I0,352,275 
1940 ........... -.- ........ 5,909,372.0 I 2,424, 7 21.69 2.IO I2,649.520 



FLYI -G FACTS A D FIGURES 

SELF LOCKING: Now used through
out the aeroplane by leading aircraft 
manufacturers. Authorized for use by 
Army, Navy and C. A. A. 

Authorized Manufacturers 
Scovill Mfg. Co., Waterbury, Conn. 

United-Carr Faatener, Cambridge, Maas. 

0. J. WHITNEY 
-----INC.-----

SA 
~ 

9 ROCKEFELLER 
PLAZA 

NEW YORK, 
N.Y. 

AIR TRANSPORTATION 
Non-scheduled operations that provide 
supplementary service to the air lines 
and meet all emergency requirements
a service maintained on the highes t 
standards. 

• EXPORT 
Sale of ~irplanes, engines, parts and 
supplies in Latin Am erica and other 
parts of the world. 

SPANISH CATALOG 

A catalog of aeronautical products
the only one of its kind-has just 
been published in Spanish for for
eign distribution . 

571 
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U. S. AERONAUTICAL EXPORTS 
Compiled by Automotive-Aeronautics Trade Division 

U. S. Bureau of Foreign and Domestic Commerce 

Total Value for Calendar Years 

Cormtry of /Jeslillalioll 
Aden ..................... . 
Algeria ............... . 
Argentina ........ . 
Australia .......... . 
Azores & 1\Iadeira ... . 
Barbados ......... . 
Belgium ........... . 
Belgian Congo ..... . 
Bermuda ......... . 
Bolivia ......... . 
Brazil .......... . 
British East Africa. 
British Guiana ..... 
British Honduras .. 
British India ...... . 
British Malaya ... . 
British Oceania .. 
Bulgaria ...... . 
Burma ... . 
Canada ......... . 
Ceylon ..................... . 
Chile .................... . 
China .................. . 
Colombia .......... . 
Costa Rica ................ . 
Cuba ............................. . 
Czechoslovakia .................. . 
Denmark ......................... . 
Dominican Republic ................ . 
Ecuador ........................ . 
Egypt........... . .. · .. · · · · · · · ·. 
Estonia ...................................... . 
Finland ............ ···················· ..... ···· 
France ................. ············· .. · .... . 
French Guiana .......................................... . 
French Indochina ....................................... . 
French Oceania ....................................... . 
French West Indies .......................... . 
Germany..................... . ............ . 
Gold Coast............ . ............. . 
Greece ...................................... . 
Guatemala...................... . ........ . 
Haiti, Republic of ............... . 
Honduras ...................... . 
Hong Kong ................................ . 
Hungary .................................... . 
Iceland ..................... . 
Iran ..................................... . 
Iraq ....................................... . 

~J<••············································ Lithuania. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. : : : : : : : : : : 

~}~E~~~~~ .: ; ; . : : : ; ; :; ; ; ; : ; : : ; : : ; : : : : : : : : : : : : : : : : : : : : : : 
Netherlands Indies ........................ ···· · · · · · · · · · · · 
Netherlands West Indies ................... : · · · · · · · · · · · · · · 
Newfoundland& Labrador .................. :::::::::::::: 
New Zealand ..................................... . 

Mf~::1~:·:·::::::::::::::::::::::::::::::::::::::::::::: 
Other British South Africa ................... : : : : : : : : : : : : : 
Other British West Africa ................................ . 
Other British West Indies ..................... . 
Other French Africa ........................... ::::::::::: 
Other Portuguese Africa ................................. . 

s 

1919 
Val:.e 

99,479 
2,186,630 
2,265,152 

18,208 
l,i7~ 

279,883 
1,to53 
5,3·10 

68,337 
I.IJ24,6·1'.1 

2,300 
5,311'1 

51 
77,H61 

sr, 
3,•15·1 
9,652 

83,·161 
3,275,132 

75 
26,:i96 

I ,071,782 
592,971 

83,579 
28,001 

135,839 
29,403 
22,662 
·11 ,038 

1,90·1 
44,396 

462,551 
·12,484,7-12 

48 
5,413 

14,359 
404 

90,780 

180,212 
20,855 

449 
204,821 
404,003 

8,100 
4,348 
6,699 

43,324 
245,008 

81,286 
1,265 

2,580,565 
9,431 
1,669 

3,239,953 

. 35',252 
4,353,366 
6,248,675 

37,275 
23,264 
78,627 
21,669 
56,344 

144 
2,603 

713 
13,516 
8,277 

1940 
Value 

s 3·1,700 
4,116 

1,179,609 
15,887,718 

23,415 

1,150,083 
155 

21,004 
12U,51U 

:i,OIJ,606 
177,78-1 

8,27·1 

!72,2.i5 
IOU 

258,087 
.33,'19·1,473 

118,627 
11,087,467 

321,355 
219,204 

50,466 

43 
2,968 
7,062 

350,654 

4,303,299 
75,·163,921 

247 
IS 

672 
HI 

57 
48,•102 
31,172 

1,575 
158,004 
518,185 

8,381 
9,960 

125,253 
902,544 
161,804 

6,712 
3,164 

932,809 
14,371 

762,831 
3,400 

445,165 
724,064 

6,128,729 
331,714 

2,384 
34,305 
52,255 

I ,468,591 
300 

294,454 
718 
882 

3,261 
6,639 
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Bendix Automatic 
Aircraft Radio 

St l'o m berg 
A ircra ft 

Ca rburetors 
the wo rl d· ~ 

fav o ri te . 

Compasses, Radio Tran smitter~. Re ceiver5, 
Direc ti on Finders . 

Bendix · 
Aircraft 
Spark 
Plugs. 

Bendix
Scintilla 
Aircraft 

Magnetos . 

Pion eer Aircraft 
Instruments fo r 
Navigation cmd 
Flighl ConlroL 

Bend ix Pneudroulic Shock 
Struts and Airplane 
Wheels and Broke•. 

\ ND FIG RES '"73 

T HE scandards ro which Bendix aircraft 
components a.re builc are self-imposed 

•.. 10 th e exte nr ch a r chey are highe r chan 
migbr seem n ecessa ry in many insra nces. 

\XIe beli eve it is thi s fact char is largely 
responsible for che wo rld-wide prefe rm enr, 
on the part of m en who fly , for the precision 
products which Bendix builds. Every com
mercial airline in America and m a ny abroad, 
every branch of military and naval service 
in Unired Sta tes and many abroad, most 
American private aircrafc and many abrofld, 
make up rhe sacisfied hose of users of 
Bendix aircrafc produces. Conrinuous and 
resultful research main rains ch ar satisfaction. 

BENDIX 
AVIATION CORPORATION 

EXPORT DIVISION 

30 Roc:kefeller Plaza, New York, N.Y., U.S.A. 

Cable Address: "BENDIXCORP" 

OTHER BENDIX "IIRCR AFT PRODUCTS: 

Be ndi x Radio Directio n Finding. Navigation Control. 
R ad io Compasses. Blind La nding D evices , Ttans miucrs 
and R ece ivers, Range Tra nsmi[(crs , Communicating Sys· 
tems • Eclipse Avi ~uion Swri:crs. Retractabl e Landing Gear 
Motors. Generators, Aircraft Radio D)'namotors, Automatic 
Supercharger Re g ulat o r s, Hydraulic Remot e Control. 
Eng ine Sy nchroscopc, Dei cer Equipment, Auxiliary Gasoline 
Engine Power Equipment, Fuel Fl o wmcters , Flcxiblci\terallic 
Tubing, Hrdrnulic Pumps • Bendix-Scintilla Aircraft Mag· 
nctos • Be ndix Aircraft Spark Plugs, Radio Shielding a nd 
Fue l-Injection Systems • Stromberg Aircraft Carburetors • 
Pio neer Aircraft Instruments, Compasses, Turn, Bank and 
C limb Indicators . Altim e ters. T achometers, Air Speed Indi
cators, Octants, Fuel and \X'ater level l nd ica ton, Amme· 
ters, Switches, etc. • Bendix Landing Gear Equipment, 
Airplane \'\!heels, Brakes, Pneudraulic Shock Struts, Tail· 
Knuckle Assemblies, Pilot Scats • Fricz \\' cather Instruments. 
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Country of Destination 
Palest ine . .. . . ..... .. . .... .. . . 
Panama . ............ . . . .. . ..... . 
Pan am a, Can al Zone. . ... ... . . . . . ....... .. .. . . .. . . .. . . 
Paraguay . . . . . . . . . . . . .... ..... . . .. .. . . . ....... . 
Peru ..... .. .. .... . ... .. . . . 
Philippine Islands. 
Poland & Danzi g . . 
P ortugal . 
Rumania. 
Salvador . 
Spain .. .. 
Surinam .. 
Swede n . . . .. 
Switzerla nd . 
Syria . .... . . . . .... . 
Thaila nd (Siam) . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .. ... . 
Trinidad & Tobago.. . .. . .... . .... . . . . .... . . . ...... . . . . . 
Tunisia .. . 
Tu.rkey . . . ..... .. .. . .. . 
Union of Sou t h Africa .. . 
United Kingdom... . . ... . . .. . .. . . . .. . . . . ... . .... . .... . 
Uruguay ... . ....... . . .. . . .... . .. . .. .. ...... . ... . . . . . . 
U. S. S . R. (Russia). 
Venezuela .. . .. . ... . 
Yugoslav ia ...... ........ . 

T otals. 

1930 
Vallie 

4.463 
11 .5 78 
70,035 

135 
1,.3 11 .243 

54 2 .430 
427.760 

75.677 
86.5 4 2 

5.020 
59. 160 

1·15 
477. 2 5 
2·1·1.9·13 

62'1.742 
20.869 

30 
1.176 .732 

171.330 
34,794.800 

2 .140 
2.904 ,866 

445.947 
266.8 12 

S t1 7.08 t. 2 12 

ro.:o 
l al11 e 

936 
26 .1 05 

123.872 
2 .2 15 

6 ·1.939 
165.926 

962.305 
36 7.230 

25.05·1 
1. 29 1 
1.·133 

5, 231.3 ·I 
2 1.259 

8 -1-1 .397 
26.858 

2 .458 .860 
4.033.849 

134,543 ,03 7 
59 . 150 

2 70.685 
504,603 
147.743 

$3 11.757,326 

Airplanes, Seaplanes, Amphibians and Lighter-than-air Craft 

Cowztry of Destination 1V o . 
1939 

Value No. 
194 0 

Value 
Algeria .. .. .... . . . . . . . . . . . I s 93,168 s 
Argentina ....... 16 600,431 14 49,949 
Australia ..... .. . . . . . . .. . . . 22 1,600,700 92 8, 154,426 
Barbados . ... .. •• ' • • • • • • • • • 0 I 1,640 
Belgium .. .. .. . . . . .. . . . . 18 994,845 
Belgian Congo .. 1,249 
Bermuda ..... 2 8,000 
Bolivia ..... 2 9,948 2 19.000 
Brazil. .. . .. . . ..... 92 1,270,147 80 1,942,800 
British East Africa. I 2.300 
British India . 5 27,083 13 228,308 
Canada .. . . . . . . . . . . . . . 68 2,149.259 539 18.320.239 
Chile .... . . 2 5,209 2 7,840 
China .... .. 6 152,502 110 4,423,405 
Colombia ... 8 258.436 5 26,790 
Costa Rica . . . . . . . . . . . . 4 37.880 2 80.000 
Cuba ... .. ..... 2 6,217 
Czechoslovakia . ... .... . . . . . ... . .. . .. . . . . . 1 115,500 
Ecuador. ... ... . . .... ... .... .. .... . 1 16.000 
E gypt . . . . . . . . . . . . . . I 1,600 1 17.419 
Finland .. 3 14 ,550 46 2.571,776 
France ..... 444 29,370,567 750 53.400.797 
Guatemala. .... . ...... . . 1 21.500 
H onduras .. 4 175,000 3 130.000 
Hong Kong. 1 120,000 6 305,530 
Iceland ...... 1 8,653 
Iran (Persia) 25 108,395 
Iraq . ....... 1 40,000 15 868,704 
Ireland . .. . . . . . . . . . 2 210,434 I 116,823 
Japan ..... 1 32,000 
Mexico ......... 66 2,253,050 62 616.873 
Mozambique .. . . 4 283,400 
Netherlands ....... 26 1,919,332 
Netherlands Indies ....... 66 4,753,010 101 3,928,205 
Netherlands West Indies . . 4 2 13,695 
New Zealand ....... .... 3 4,500 
Nicaragua . ... 2 21,086 1 40,888 
Norway .. . .. . ...... . ..... 24 I ,299,321 
Other British South Africa. . . . . .. ··· - I 1,900 
Other Portuguese Africa ... . -· . . . . . . 4 5,391 3,200 
Palestine . ..... . . . . . .. 2 3,052 

~;~~;: ·c~;,~i i~;, ~ . : · I 4,100 I 17,448 
2 2,744 

Peru .... .......... .. . ... . .. 22 989,065 8 387,481 
Philippine Islands . . .. .. .... .. ...... 23 406,954 1 55,600 
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AMERICAN EASTERN COMPANY, S.A.E. 
(Operating m 15 countries of the Near East) 

BAG HDAD 
( Iraq ) 

ALEXA DRI A 
Egypt) 

TEHERAN 
(I ran ) 

EXCLUS I E REPRESE TATI VES FOR THE NEAR EAST 

CURTIS S WRIGHT 

CORPOR ATION 

BENDIX AVIATION 

CORPORATION 

NORTHROP AIRCRAFT, INC. 

F A IRCHILD AVIATION 

CORPORATION 

T A YLORCRAFT AVIATION 

CORPORATION 

New York Office: 

AMERICAN EASTERN CORPORATION 
30 Rockefeller Plaza New York City 

-D-
FAIRCHILD 

e Military type aerial cameras 

• Precision aerial mapping cameras 

e General purpose aerial cameras 

e Camera machine guns 

e Aerial photographic laboratory 
apparatus and accessories 

• 
e Radio compasses 

e Navigation instruments 

e Aviation instruments 

FAIRCHILD AVIATION CORP. 
88-06 VanWyck Boulevard 

Jamaica, L. 1., N . Y. 
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Corwtry uf Vestilwtio11 
Poland & Danzig ..... 
Portugal. ...... . 
Salvador ...... . 
Sweden. . 
Switzerland .......... . 
Thailand (Siaw) ...... . 
Turkey ............ . 
Union of South Africa .. 
United Kingdom..... . . .............. . 
Uruguay........... . ....... . 
U. S. S. R. (Russia) .............. . 
Venezuela ................................ . 
Yugoslavia ............................... . 

.\·u. 
4 
6 

}. 

2 
I 
7 

30 
241 

13 
i 
3 

IQJO 
F<Ilru 
.l6.'i,705 

8,810 

5.992 
120,500 

s.sno 
168,-I'JS 
58, i 1.3 

16,572,5iO 

1,959,-I·I'J 
272,053 
182.03(, 

Totals. . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,220 $66,386,866 

Aircraft Engines 
1939 

Cormtry of Vesli11atio11 No. Val11e 
Argentina ................................ . 
Australia..................... . ...... . 

31 s 332,352 
18 155,406 

Azores & Madeira Islands ................. . 
Belgium ................................• 
Bermuda ................................. . 

8 86,400 
I 3,000 

Bolivia .................................. . 4 27,200 
Brazil ................................... . 76 191,873 
British Guiana ............................ . 2 5,000 
British India ............................. . 2 3,516 
Burma ................................... . 
Canada .................................. . 83 194,616 
Chile .................... ·.··············· 2 12,000 
China ................................... . 55 567,175 
Colombia ................................ . 28 89,165 
Costa Rica ............................... · 34 26,4•10 
Cuba .................. ··················· I 1,000 
Czechoslovakia ........................... . 2 12,840 
Denmark ................................ . 9 5,500 
Dominican Republic ....................... . 
Ecuador ...............................•.. 

2 11,100 
1 1,950 

~f.il~~ld ·. ·. ·. : : ·. ·. : : ·. : : : ·. ·. : : : : ·. : : : : : : ·. : : : : ·. : : : 34 216,089 
France .................................. · 563 5,734,572 
French Oceania ........................... . 
Germany ................................. . 
Greece ................................... . 
Guatemala ............................... . 
Honduras ................................ . 
Hong Kong .............................. . 

1 14,000 
5 17,567 
4 2,200 
2 7,564 
1 2,500 

Iceland .................................. . 
Ireland .................................. . 
Italy .................................... . 
Latvia ................................... . 

1 3,670 
2 29,298 
I 13,900 

Mexico .................................. . 
Mozambique ............................. . 
Netherlands .............................. . 
Netherlands Indies ........................ . 
Netherlands West Indies ................... . 
Newfoundland & Labrador ................. . 
New Zealand ............................. . 
Nicaragua ................................ . 

73 557,386 
2 13,670 

161 1,213,657 
28 262,307 

3 19,726 
1 14,500 
2 19,300 

Norway .................................. . 
Other Portuguese Africa ................... . 
Palestine ................................. . 

9 18,400 
1 1,471 
1 404 

Panama .................................. . 
Panama, Canal Zone ...................... . 
Peru ..................................... . 
Philippine Islands ......................... . 
Portugal. ................................ . 
Rumania ................................. . 
Salvador ................................. . 

3 3,400 
5 12,000 
9 66,459 
3 18,684 
2 14,475 
2 13,050 
1 850 

Sweden .................................. . 
Switzerlam.l. .............................. . 
Thailand (Siam1 .......................... . 
Trinidad & Tobago ........................ . 
Turkey .................................. . 
Union of South Africa ..................... . 
United Kingdom .......................... . 

14 32,220 
2 20,200 

47 346,200 
8 11,500 

1 3,600 
491 3,432,345 

.Vo, 
1940 

l'alru 

13 816.183 
3 19,900 

67 3.667.988 
1 8,350 

21 .'i35,381 
49 1,234,49·1 
3·1 3,009,658 

1,376 88,020,839 
13 57,767 

IS 257,7·11 
I 63,743 

3,53.! $196,352,315 

No. 
lf)40 

Valru 

37 s 290,695 
205 2,791,122 

I J.l,OOO 
13 82,496 

7 50,641 
90 327,413 

1 2,500 
I 1,318 

28 33,350 
1,0·12 5,339,813 

17 60,616 
254 2,991,352 

15 35,873 
17 25,490 

2 2,000 

9 16,470 
109 1,1-18,144 

1,136 11,918,944 

5 42,560 

2 25,000 

8 "'t'4',j7 i 
44 39,960 

6 55,710 
34 256,462 
43 345,080 
10 56,000 

2 16,540 
I 870 

10 51,919 

1 412 
2 1,380 
6 34,182 
7 78,959 
5 23,264 
5 33,125 

32 250,973 

30 ·1!i.i.i:.io 
4 6,000 

12 70,344 
29 333,355 

1,659 22,450,206 
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* * * e * * * 
YOU CAN RELY ON 

LYCOMING 
.'ifl to .'100-llorM'JWII·(•r 

AIRCRAFT ENGINES 
and Hollow-Steel Blade 

AIRCRAFT PROPELLERS 
FOR MILITARY AND CIVILIAN TRAINERS* PRIVATE AND COMMERCIAL PLANES 

LYCOMING DIVISION 
AVIATION MANUFACTURING CORPORATION 
William:;port, P.J., U. S. A. * Cable Address ••• Avintcor 

THE 
INTERCONTINENT 
CORPORATION 

LEADING EXPORTERS OF AMERICAN 
AERONAUTICAL PRODUCTS 

Cable Address: 30 Rockefeller Plaza 
INTERAERO NEW YORK New York New York U.S. A. 



FLYING FACTS AND FIGURES 

Country of Dtslinalio" So. 
Uruguay ................................. . 
U. S. S. R. (Russia). . . . . . . . . . . . . . . . . . . . . . . . I •J 
Venezuela. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I 'I 
Yugoslavia ............................... . 

1f)JfJ 
l"a/:u 

1 u ... t;Jr, 
iQ,R02 

Totals. . . . . . . . . . . . . . . . . . . . . . . . . . . . I ,XSO S l·l.ll0,0.15 

Parachutes and Parts 

Cormtry of Destination 
Argentina ............................................. . $ 
Australia .................. . 
Azores & Madeira lslamls ... . 
Bel~ium................ . . . . . . . . . . ....... . 
Bohvia................. . ....... . 
Brazil.................. . ........ . 
British India .................................... . 
Canada ................................... . 
Colombia............... . .................... . 
Cuba................... . .......... . 
Denmark............. . ............. . 
France............... . ......... · · · · · · · · · · · 
Greece........................ . ......... · · · · · · · · · · · · 
Guatemala ......................................... . 
Mexico. . . . . . . . . . . . . . . . . . . . . . . ............. · . · .. 
Netherlands ......................................... . 
Netherlands Indies ..................................... . 
Netherlands West Indies ................................ . 
Norway ............................................... . 
Palestine ..................................... · · · . · · · · · · 
Peru .................................................. . 
Philippine Islands ...................................... . 
Portugal .............................................. . 
Rumania .............................................. . 
Salvador .............................................. . 
Spain ................................................. . 
Sweden ............................................... . 

~~~~;~ .~~~~J~-~~:- :·: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 
~~~~~~Jf~~~~-0-~:::::::::::::::::::::::::::::::::::::::: 

1 fJ If) 
\'a/ur 

7S.lt,o 

:;o 
(,.~ ,r,so 

ISO 
.II>. 7 2.> 

lo.'l<l.l 

.l.R5.l 

J(, 1.2.17 
.l,050 

·II ,81,0 
.>.O'IS 

5$,1J(ol 

1.l ,2.1.1 
120 
22-' 

1 .. 1'1.! 

21,702 

5<1,1()0 
27,087 

191 
215 

191,535 
4,73'l 
3,775 

---
Totals ........................................ . S775,389 

Sn. 
I 

It• 
23 

:; 

·I.'J86 

Aircraft Parts, Instruments and Accessories (Except Tires) 

En~:iHe Parts, 
Total Total i'rope/lcrs 
193'1 I fJ40 and Parts, Instruments 

Country of Destination l'aluc Faluc A cccssorics aud !'arts 
Aden ..................... $ $ 34,700 $ $ 
Algeria ................... (),311 4.116 2,153 1.325 
Argentina ................ 1,178,587 798,801 304,728 70,551 
Australia ................. 509,046 4,1!92,1 70 3,562,670 440,565 
Azores and Madeira Islands. 18,158 9,415 6,284 1,432 
Barbados ................. 139 
Belgium .................. 130,833 22,742 9,006 5,522 
Belgian Congo ............ 404 155 155 
Bermuda ................. 2,.340 13,004 3,903 445 
Bolivia ................... 31,009 50,869 36,228 
Brazil. ................... 425,904 717,154 227,775 73,283 
British East Africa ........ 177,784 58,800 
British Guiana ............ 389 5,774 246 
British Honduras .......... 57 
British India .............. 47,262 42,389 22,124 9,790 
~r~t~sh Malay_a ............ 56 100 100 

nt!sh Oceama ............ 3,454 
Bulgaria .................. 9,652 
Burma ................... 83,461 224,737 70,834 47,502 
Canada .................. 92-(,264 9,937,815 3,604,650 1,840,380 

8~rlon. · · · · · · · · · · · · · · · · · · 75 
e ..................... 9,187 50,171 31,591 2,530 

China .................... 352,105 3,672,710 I ,375,603 266,408 
Colombia ................. 245,370 257,693 164,032 31,148 
Costa Rica ............... 19,259 113,714 52,240 220 

1f)$n 
I" alru 

·II. I 
2.lO,r..~R 

'l<l,t'>7.l 
.li.OSO 

S·1<>,8iJ,S23 

1f)4(} 
l"o1/ru 

s -10,11•·1 
:;o,noo 

$0,000 

2tt,.!.l 1J 

llll 
3'Jh.t106 

f)f)Q 

100 

7·10 
S,78S 

2iS 
Wl.O.lS 

H2..Hl7 
I ,012 

lS.iOS 

.10 .. 1$0 
li.208 

2.1,800 
16,.'iU• 

l'l 

115.417 
170 

·1.1,750 
302 

-~--

$1,068.779 

Parts and 
A rcrssnries 

N. E.. S. 
$ 3·1.700 

638 
·123.522 
888,935 

I ,699 

S,214 

8,656 
14,641 

416,096 
118,984 

5,528 

IO,•l7 5 

106,401 
4,492,785 

16,050 
2,030,69'l 

62,513 
61,254 
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AVIQUIPO 

• 
SPECIALISTS 

IN 

AIRCRAFT 

EXPORT 

• 
AVIATION EQUIPMENT 

& EXPORT, INC. 
25 Beaver St. New York. '· Y. 

Cable Address: "AV IQUIPO'', New York 

AUTHORITATIVE 
America's oldest aeronautical 
magazine, "A VIA liON" is 
recognized throughout the 
world as the authoritative 
American aircraft journal. 

-~· 
A~~A!!Q~ 
America'• Oldest Aeronautical Magazine 
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Cmmtry of n,sti•wtinn 
Cuba ............ . 
Czechoslovakia ... . 
Denmark ......... . 
Dominican Repuhlir. 
Ecuarlor ... . 
Egypt ... . 
Estonia ... . 
Finland ... . 
France ........ . 
French Guiana .. . 
French I nrlochina ... . 
French Oceania .... . 
French \Vest Indies .. 
Germany ........ . 
Greece ........... . 
Gold Coast. ...... . 
Guatemala ...... . 
Haiti, Republi•· r,f. 
Honduras ..... . 
Hong Kong. 
Hungary .. . 
Iceland .... . 
Iran ...... . 
Iraq ........ . 
Ireland ..... . 
Italy ........ . 
Jamaica ..... . 
Japan ........ . 
Latvia ....... . 
Lithuania ..... . 
Mexico ...... . 
Morocco ...... . 
Mozambique ..... . 
Netherlands ........... . 
Netherlands I nrl ies ....... . 
Netherlands West Indies .. . 
Newfoundland and Labrador 
New Zealand ............. . 
Nicaragua .............. . 
Norway ................. . 
Other Asia ............... . 
Other British South Africa .. 
Other British West Africa .. . 
Other British West Indies .. . 
Other French Africa ..... . 
Other Portuguese Africa. 
Palestine ............. . 
Panama ............. . 
Panama, Canal Zone .. . 
Paraguay ......... . 
Peru ............... . 
Philippine Islands ..... . 
Poland and Danzig . 
Portugal .......... . 
Rumania ......... . 
Salvador ......... . 
Spain ............ . 
Surinam .............. . 
Sweden ............... . 
Switzerland ....... . 
Syria .............. . 
Thailand (Siam) ...... . 
Trin.i4ad and Tobago ... . 
Tumsm ............... . 
Turkey .............. . 
Union of South Africa ... . 
United Kingdom ..... . 
Uruguay ............ . 
U. S. S. R. (Russia) .. . 
Venezuela ............. . 
Yugoslavia ........... . 

Tntr~l 
19.19 
l'r~lru 

27,001 
7,499 

20,050 
11,562 
23,08!1 

30·1 
-14,.3% 

231,912 
7 ,.li9,(j0.3 

48 
5,41.1 

.l59 
404 

73,21.3 
16,775 

10,241 
4-19 

27,.321 
21H,OO.l 

8,100 
678 

6,699 
.1,324 
5,276 

67,386 
1,265 

2,548,565 
9,431 
1,66'> 

387,657 

21,582 
1,215,282 
1,178,297 

17,549 
8,764 

5·1,827 
58.l 

24,711 
144 
70.3 

71.l 
1.3,516 

1,415 
887 

4,078 
58,0.15 

135 
255,494 
115,399 
62,055 
52,392 
51,790 

4,170 

145 
411,986 
104,243 

272,851 
9,154 

30 
816,702 
109,017 

H,785,146 
2,140 

768,881 
90,317 
84,776 

Total 
1940 

l'al:IC 
42,141) 

43 
2,968 
7,1162 

.316,765 

58.3,379 
10,1·1.3,-1-10 

247 
15 

r,n 
241 

.lQ,617 
57 

<),(172 
1,575 

28,00·1 
I i0,09S 

R,381 
1,307 

16,858 
33,840 
19,981 
6,712 
3,16-1 

9.l2,80'> 

105,723 
3,400 

106,055 
378,567 

1,713,137 
61,007 

2,384 
17,76S 
10,497 
91,646 

300 
294,454 

718 
882 

3,261 
3,439 

S24 
7,277 

1!6,9411 
2,215 

188,141) 
80,85·1 

89,197 
3S0,654 

5,135 
1,291 
1,433 

1,197,006 
12,909 

115,726 
20,858 

1,110,272 
690,836 

24,071,690 
970 

40,057 
147,189 

52,920 

l·:ugine Ptlrl.tt, 
l'roptll~rs 
and l.)drts, 
.·I cussorics 

1•1,447 

·B 
f•·lfl 

3,46h 
119,514 

26-l,sr •. l 
r •• ou,r1r.5 

2·17 
1.~ 

157 
224 

1,554 

7,021 
695 

15,887 
12,1 1JI 

710 
14,8(11\ 

2,700 
3,.373 
f1,l6i 

1(,.1 
320,52.1 

44,907 

68,787 
269,365 
782,999 

.19,8·!2 
280 

9,640 
4,'130 

40,1 7.3 
300 

.14,4113 

551 
78 

2,071 
279 

5,6.17 
30,899 

129,016 
54,952 

36,319 
6,961 
3,599 

495 
224 

493,07.3 
11,940 

41,876 
6,774 

304,819 
442,202 

10,382,209 
644 

16,958 
69,468 
1'>,707 

Jnstr:tmeut.s 
and PtJrts 

201 

·18.002 
.Hi,.H.I 

15 

50 
250 
812 

1,0f>1 
8,381 

I 9,1 
H>8 

25,5')1) 
638 
-145 

95 
188,93•1 

21,·150 

· · 't'.S6o 
42,958 

I 70,962 
.3.557 

648 

9,876 

14,97-\ 

20 

148 

107 
11,345 

9,121 
3,177 

3,904 
1,722 

60 
149 

101,185 
36 

SIS 
613 

53,816 
120,099 

3,085,352 

21,781 
1,085 
9,49.1 

P<lrls and 
~1 cccssorirs 
S. F.. S. 

27.501 

2,25!1 
.3,571 

197,251 

270.5 J.l 
.1.58.1.032 

515 
2 

.18,0(1.1 
57 

2,601 
6.l0 

11,305 
156,8·1.l 

·10·1 
1,822 
5.550 

15,970 
100 

2,905 
·!2.3,3·1 7 

. :39',36(, 
.3,400 

.15,708 
66,2-14 

759,176 
17,608 

2,10·1 
7,4·77 
6,067 

41,597 

·2·4·.,·.987 
718 
311 

3,183 
1,220 

245 
1,533 

44,702 
2,215 

50,012 
22,725 

· .is',97.i, 
341,971 

1,476 
647 

1,209 
602,748 

933 

73,035 
13,471 

751,637 
128,535 

10,604,129 
326 

1,318 
76,636 
23,720 

Totals...... .. .. . .. . $35,798,922 $64,462,409 $29,691 ,629 $7,303,386 $21,467,394 
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EXPORT 
Airplanes, Motors, Etc. 

Rates Quoted on R equest 

Boxing, Shipping & Insurance to 

All Parts of the World 

25 YEARS OF EXPORT SERVICE TO THE AVIATION INDUSTRY 

BARR SHIPPING CORPORATION 

CobiR : HARBARR 

25 BROADWAY, NEW YORK, N. Y. 

Telephone: HAnover 2-9640 

Copy of Export procedure ma iled on request 

AIR SPEED INDICATORS 
MANIFOLD PRESSURE GAUGES 

RATE OF CLIMB INDICATORS 
TEMPERATURE GAUGES 

PRESSURE GAUGES 

A 
TACHOMETERS 

I C 
ALTIMETERS 

• • 0. COMPASSES 

AEROMARINE INSTRUMENT CO. 
385 GERARD AVENUE NEW YORK, N. Y. 

SALES OFFICES 

420 LEXINGTON AVENUE NEW YORK, N. Y. 



FLYING FACTS :-\:\1"11 FTCFiH~~ 

NON-MILITARY AIRCRAFT IN THE UNITED STATES 

January I. I'J-11 

Compiled by Civil Aeronautics Administration 

Stale 

AlaLama. 
Arizona .. . 
Arkansas .... . 
California .. 
Colorado .... 
Connecticut . 
Delaware...... . ... 
District of Columbia. 
Florida ..... . 
Georgia ..... . 
Idaho ......... . 
Illinois .......... . 
Indiana ........ . 
Iowa .............. . 
Kansas ........... . 
Kentucky ....... . 
Louisiana ..... . 
Maine.. . . . 
Maryland ......... . 
Massachusetts .... . 
Michigan ......... . 
Minnesota ........ . 
:vi ississippi ...... . 
Missouri. ....... . 
Montana ........ . 
Nebraska ........ . 
Nevada ......... . 
New Hampshire. 
New Jersey ...... . 
New Mexico .... . 
New York .... . 
North Carolina .... . 
North Dakota .. . 
Ohio ............. . 
Oklahoma ....... . 
Oregon ......... . 
Pennsylvania .. . 
Rhode Island .. . 
South Carolina ... . 
South Dakota ... . 
Tennessee ...... . 
Texas ........... . 
Utah ........... . 
Vermont ....... . 
Virginia ........ . 
Washington ... . 
West Virginia ... . 
Wisconsin ........ . 
Wyoming ....... . 
Alaska ........... . 
Canada' ......... . 
Canal Zone .......... . 
Hawaiian Islands .... . 
Mexico' .............. . 
Philippine Islands" .... . 
Puerto Rico ........... . 
Foreign, Miscellaneous .. . 

Totals ........ . 

-----·----- --·-·--
II') 
103 
149 

1,753 
16') 
198 

8<) 
21-1 
389 
241 

92 
992 
519 
381 
382 
I 18 
208 
134 
230 

.. 406 
723 
·101 
116 
505 
130 

.. 166 
... 50 

58 
496 

76 
1,323 

352 
102 
899 
362 
210 

1,438 
135 
160 
87 

226 
980 

81 
59 

269 
296 

...... 146 
347 

. . . ..... 64 
...... 149 

I 
... . . . () 

31 
.... 1 

...... 0 

..... 21 

..... 5 

.... . . . . 17,351 

Ctrlificated .-\ iraaft 

----- -
88 
7') 
75 

I ,·131 
136 
!58 
62 

I.JC) 
293 
!55 
63 

874 
410 
245 
205 

89 
13·1 
I 13 
157 
322 
559 
2.75 
111 
331 

76 
152 
28 
48 

388 
.H 

1,091 
231 

68 
748 
243 
149 
958 

97 
102 

71 
!57 
612 

44 
39 

181 
221 
130 
256 

46 
94 

I 
I 

24 
0 
0 

17 
5 

12,829 
-'------------

Ptrct"l 
l>z

rrNJfit 

- ----
35.2 
30.·1 
98.i 
22.5 
24.3 
25.3 
·13.5 
43.6 
.l2.8 
55.5 
46.0 
13.5 
26.6 
55.5 
86.3 
32.6 
55.2 
18.6 
46.5 
26.1 
29.3 
45.8 

4.5 
52.6 
71.1 
9.2 

78.6 
20.8 
27.8 

105.4 
21.3 
52.4 
50.0 
20.2 
49.0 
40.9 
50.1 
39.2 
56.9 
22.5 
43.9 
60.1 
84.1 
51.3 
48.6 
33.9 
12.3 
35.5 
39.1 
58.5 ----
29.2 
--
--
23.5 
--

35.2 
-----

--
(,II 

M 
47 

I ,107 
<>2 

1-1'1 
5·1 

I I 7 
23·1 
13(1 
51 

(>63 
314 
184 
IM 
63 

109 
98 

122 
264 
·ll8 
19·1 
94 

239 
55 

119 
30 
39 

273 
31 

932 
166 
48 

556 
198 
111 
732 
64 
68 
62 

126 
504 

36 
34 

116 
184 
86 

204 
36 
96 

I 
0 

24 
0 
2 
6 

14 

10,000 

J<J>:. /, 

/IJ.i8 

---------
(,J 
;i(, 
·17 

I, I 10 
;!_ 

15.1 
JH 
()7 

196 
IJ8 
52 

(J().J 

257 
160 
1-15 
(IJ 
92 
83 

110 
221 
·133 
180 
97 

20(1 
54 

105 
26 
36 

268 
30 

921 
125 

·16 
5·14 
185 
11(1 
622 

56 
47 
66 

101 
422 

31 
3.l 

112 
166 

76 
166 
32 
97 

I 
0 

24 
() 

0 
9 
4 

'),!52 

' Figures for these countries are for aircraft and pilots registered Ly the United States. 
2 Civil aircraft in the Philippine Islands are now registered with the local Government. 
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5. PLASTIC TUBING 
is a "comer". Mecoid trx
bcdu it in any color, ony 
wallthic~nes.s, up to 1" 0 . 
D . . . . Also Plastic Rod. 

New Effects- New Economies: 
Macoid EXTRUDED PLASTICS 
IN engineering Plastic Body 

Trims for its automotive cus
tomers, Macoid originated and 
perfected THE EXTRUDING 
OF PLASTICS in continuous 
lengths. 

1941 cars and buses are using 
Macoid extruded plastic mold
ings, plain or patterned, as pic
tured here. 

Hundreds of applications are 
developing. 

* * * 
You may specify any color, 

transparent, trans I u cent, or 
opaque. 

Macoid engineers are ex
perienced and versatile . How 
might they serve you? 

DETROIT MACOID 
CORPORATION 

12349 CLOVERDALE, DETROIT, MICH. 

Origirw tors of Extr u d e d Plastics 

Standard di~s ar~ availabl~. Individual di~ costs ar~ low. 



FLYTNl. F:\CTS :-\ ND FTl.t TRFS 

LICENSED PILOTS IN THE UNITED STATES 

January I, I '1·11 

Con1piled b).~ Civil Aeronautics Atltninistrati,Jn 

( 'rrtijicatrd Pilots 

·---- - -- - - ---- ----

I 

.'>'lalf 
Prrcrut )au. 1, )cHJ. 1, ill- )au. 1, Jail. 1, 

1()11 1<)10 
crtdSt 1QJO 1()39 

---- -- ------ ------- -- ----------Alabama .. ............ . . . . . . . . ... (](,I 210 214.1! 160 121 
Arizona ..... 4SI 11!.1 l·lb..t 125 <IS 
Arkansas'.: (J03 124 .18(>.3 110 1!8 
California. 1!.285 5,1 11.1 51).5 ·U07 3,.17.1 
Colorado. I)()() .155 170.·1 .!22 1.10 
Connecticut. 592 ·II 7 ·12.0 .150 2hH 
Delaware .... 205 82 150.0 ,,., -1-1 
District of Columbia 5(J0 .U.2 5·1 7 308 2-IJ 
Florida ......... .. 1,.)(,2 7-18 1)5.(1 580 508 
Georgia ... .... 1.072 -1.15 I·IC•.·I 215 181 
Idaho ... 523 185 182.7 128 70 
Illinois .. .... :1,033 I ,817 (,().') I ,.153 1,071 
Indiana. I ,·116 1)0() 55.8 585 ·1.1.1 
Iowa .... I ,261 5 1!8 110.9 .IS-I 217 
Kansas .. 1,326 -1.10 208.4 281 1116 
Kentucky. 375 181 107.2 II 7 91J 
Louisiana .. 1,000 321 21 l..'i 253 l'>S 
Maine ... .BO 18-1 71).3 125 115 
i\I arylanrl . 758 408 85.8 280 189 
i\lassachusetts .. 1,728 I ,062 62.7 781 ·17·1 
Michigan ..... .. 2,208 I ,203 83.5 '135 7bl 
Minnesota .... .. I ,053 5-14 93.(• 353 2M 
Mississippi ... 468 J.ll 2.! 1.'1 107 8CJ 
Missouri ..... 2,075 738 181.2 525 ·Ill 
Montana ... 5-H 159 2·12.1 114 100 
Nebraska ..... 879 29·1 )1)1),0 176 1-10 
Nevada ... 174 57 205.3 34 28 
New Hampshire ... 280 121) 117.1 85 55 
New Jersey ...... 1,630 <J76 67.0 762 b.IB 
New Mexico ... 364 69 427.5 66 -12 
New York ..... 4,863 2,636 8·1.5 2,091 I J•h I 
North Carolina. 757 5Ul -16.1 222 JJIJ 
North Dakota ... 385 !OJ 273.8 72 55 
Ohio ...... ..... 2,654 I ,4 71 80.·1 I ,128 8'1.! 
Oklahoma .. I ,448 ·129 237.5 290 2·11:1 
Oregon ..... 921 409 125.2 251) 20(J 
Pennsylvania. 3,452 1,1-!82 83.-1 1,335 968 
Rhode Ishnd. 209 10'1 I) I. 7 71 .)() 
South Carolina .. 627 208 201.·1 103 72 
South Dakota .. 442 131J 225.0 106 72 
Tennessee . ..... I ,086 417 160.•1 285 22-1 
Texas ....... 3,91!l I ,384 183.1 I ,002 827 
Utah ... ... 545 !52 258.6 126 77 
Vermont .. 207 '12 125.0 75 ·IS 
Virginia ... 1,018 552 84.4 412 280 
Washington .... 1,709 875 95.3 525 413 
West Virginia ..... .. 721 271 166.1 183 125 
Wisconsin ..... ...... 929 467 98.9 334 242 
Wyoming .... .. 238 113 110.6 90 72 
Alaska ..... 18-1 125 47.2 95 B5 
Canada .... 44 35 25.7 29 27 
Canal Zone .. .... 37 37 -- 51 39 
Hawaiian Islands .... ........ 254 157 61.8 146 102 
Mexico ........... 8 6 33.3 6 4 
Philippine Islands. .... 21 21 -- 24 25 
Puerto Rico ...... ...... 45 16 181.3 126 II 
Foreign, Miscellaneous. .. 115 129 -10.9 12 106 

Totals ................... 63,113' 31,26•12 101.9 22,983 17,681 

1 Includes 2,145 women pilots divided as follows: 113 commercial, 27 limited commercial, 
1,803 private, and 202 solo. 

2 Includes 902 women pilots divided as follows: B6 commercial, 30 limited commercial, 476 
private, and 311 solo. 
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LEARADIO 
Tlte J>ilot~s Preference 

J\1a nufa tur r- of radio commtmica tions ~y tem s, 
navi ga tional quipment, and acce-. <:ori e- for the 
U. S. A ir Service<~ fot· comm ·rcial air tran port, 
and for th e itinerant pilot. Some t ypical Learadio 
product are illu tl·a t d b elow. Ther · is a Lea rad.io 
for ever y purse a nd purpose. \'Xi rite for de tails. 

A N TENNA RE E L 

• 

U T · G TRAN S MITTER .. ~· " . -
\ . ~ ' ; . 

' . 
- v ·~ ~ 4 

AMRL - 12. RECEIVER 
TH REE - BAND PORrABLE R E CE IVER 

LEAR A VIA, J.NC., DAYTON, 01110 • Atlan~ic 
Division: 30 Rockefeller Plaza, N. Y., N.Y. Service Station: 
Roosevelt Field, Mineola, N. Y. • Pacific Division: 1030 
No. McCadden Place, Hollywood, ·Cal. • Wichita Divi
;;:ion: Municipal Airport, Wichita, Kam. • Export: 30 
RockefeJlcr Plaza, N. Y., N. Y. • Cable: Learavia, N. Y. 

,.g_-



s86 FLYING FACTS AND FIGURES 

AIRPORTS AND LANDING FIELDS 

January r, 19-P 

Compiled by Civil Aeronautics Administration 

---- ---------------
.II isul- Pur-

M11- Com- lu/ir- A uxil- Pri-
I<JIIt:OilS li<Illy Got•enz .. Stale 11icipal mtr- medi- i11ry N11vy Army VIlle Toi<IIs or 

ci11l <Zie Ill<' III Fully 
(USFS I.iglzte &CG) d 

------- ------------
Alabama ............. II 2 6 8 0 3 4 0 34 IJ 
Alaska ............... I 8 0 ll8 0 0 2 0 Il9 2 

Arizona .............. C) 7 II I6 0 I 0 0 H I7 
Arkansas ............ 10 3 4 5 0 0 3 0 25 8 
California ............ ·l'l 4!) I7 26 4 6 20 J I74 62 
Colorado ............. 28 2 3 0 0 I 2 0 36 9 
Connecticut. ......... 8 5 I 3 0 0 0 0 I7 s 
Delaware ............ I 4 0 0 0 I I 0 7 3 
District of Columbia .. 0 I 0 0 I I 0 0 3 3 
Florida .............. 44 II 7 52 3 3 2 0 I22 35 
Georgia .............. 22 (J II 14 0 2 0 0 55 22 

Idaho ............... r6 0 7 IJ 0 0 3 7 46 12 

Illinois .............. IS 33 6 2 0 3 7 0 66 28 
Indiana .............. 14 21 6 5 0 2 3 0 51 18 

Iowa ................ 20 C) 3 0 0 0 2 0 34 II 

Kansas .............. 22 7 4 0 0 2 I 0 36 q 
Ken.t~;~cky ............ 6 I 3 5 0 I 3 0 IQ 4 
Louisiana ............ q 2 4 2 0 I 3 0 26 12 
Maine ............... 13 .3 0 2 0 0 0 0 IS 5 
Maryland ............ 2 I2 I I 0 2 2 0 20 10 
Massachusetts ........ 6 26 I 4 I I I 0 40 12 
Michigan ............ 61 10 0 2S I 3 10 3 116 21 
Minnesota ........... r6 5 3 2 0 I I 0 28 I2 
Mississippi. .......... I6 I 7 7 0 0 I 0 32 15 
Missouri ............. 12 7 12 0 I I 4 0 37 19 
Montana ............ 20 I 15 24 0 0 2 s 70 22 
Nebraska ............ 31 I 5 0 0 3 3 0 43 16 
Nevada .............. 2 3 8 8 0 0 0 0 21 12 
New Hampshire ...... s 3 0 I 0 0 0 0 12 4 
New Jersey .......... 5 15 0 I 2 I 3 I 2S 7 
New Mexico ......... 8 6 I3 7 0 0 3 0 37 IS 
New York ........... 25 39 6 4 0 5 13 0 92 30 
North Carolina ....... r6 II 2 2 0 I I I 34 II 
North Dakota ........ 8 4 9 I3 0 0 0 0 34 I I 
Ohio ................ 27 41 II 13 0 3 9 I 105 27 
Oklahoma ............ IS 5 7 8 0 I 2 0 41 20 

Oregon .............. 12 3 6 7 0 0 2 0 30 14 
Pennsylvania ......... 3I s6 6 s I I 4 0 I07 35 
Rhode Island ......... I 3 0 I 0 0 0 0 5 I 

South Carolina ....... I2 2 4 7 2 0 2 0 29 9 
South Dakota ........ IS 2 I 3 0 0 I 0 22 4 
Tennessee ............ s I 8 4 0 0 0 0 21 13 
Texas ............... 45 I6 3I 3S 0 10 6 0 I46 s6 
Utah ................ 2 I II 7 0 0 0 0 21 IS 
Vermont. ............ 6 3 0 I 0 I 0 0 II I 
Virginia ............. I4 15 7 4 4 2 3 0 49 I7 
Wa~;hington .......... 17 4 6 15 I 4 I 3 51 I7 
West Virginia ........ II 7 2 5 0 I I 0 27 7 
Wisconsin .•.......... IS IS 3 6 0 I I 0 47 IS 
Wyoming ............ I2 I II 7 0 0 2 0 33 I6 

---- --- -----------------
Totals ......... 7SS 496 2S9 507 2I 69 I34 27 2,33I 776 
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chute Flare afford
ing more th an 250.-
000 candlepower. 
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FLYTNG FACTS :\ND FIGURES 

AVIATION GASOLINE TAX SUMMARY 

April I. I'J-11 

Compiled by American Petroleum Institute 

------.-------------------- -- -----------

Sillies 

Alabama .......... . 
Arizona .......... . 
Arkansas ......... . 
California ........ . 
Colorado .......... . 
Connecticut ... . 
Delaware ......... . 
District of Columbia 
Florida ....... . 
Georgia .......... . 

Idaho ............ . 

St.Jtc Taxes Refzmds 
-------1----.--

Tax 
Per 
G·zl. 
on 

.\lotor 
Futl 

6 
5 
r,y,; 
3 
4 
3 

---~-

2 
7 
6 

T11x 
l'tr 
G<1l. 
on 

Fuel 
Used 
for 

Avia
tion 

6 

State 
I.a·ws 
Pro-

viding 
for 

Refzmd 
in 

Ceri<Jin 
Ca•es 

X 

X 

l~efzmd5 l~xem P· 
.-1 pply- 1"?n °" 
ing 10 .·ll~craft 

.I ircrafz l·uel 
Fuel 

" 
X X 
X 

Disposition of Fzmd· 

Highway purposes 

* 

------- ------ ------
" " X X 

----- ----- ---"---1·~·~~~--~~----~~,----2/3 ::itate IIiJ:hway 1/f• Couz,.~· 
Rds. 1/6 Eclt~c••tion 

For Aeronautics Fund~ 
lllinois ......... . ---"--- ---"--- ------ ------------------------------------Indiana .......... . 4 X X 
Iowa •............. 3 X X 
Kansas ....... . 3 

--5- " * 
Kentucky ......... . 

---;- ----- --- ----- ....,-H;-:i,.-g-=-h-w_a_y __ p_u_r_p_o_s_e_s __________ _ 

Louisiana ......... . 
Maine ......... . 

7 Highway purposes 7 
4 I 3 * 

Maryland ......... . 4 X X X 
Massachusetts ..... . 3 X 
Michigan ...... . __ .l __ ~ ___ ~ ______ F_n_r---'A'-'-'-c_ro_r_m_•_•t_i_c_s_F_•u_n---'d-* ___ _ 
Minnesota ........ . 4 " Tlw I CPnt is used for highways• M ississiJ;lpi ........ . 
Missouri. ........ . 

6 5 X 5 
2 X ---------- --- -------------

Montana.......... .'i X X 

Nebraska......... 5 5 

Nevada.. . . . . . . . . . 4 x ----- --- --- -----
New Hampshire.... 4 x 
New]ersey....... 3 x x 

2U'/0 to State Asst. Fund, 80% 
to Aviation Fun<!* 

New Mexico....... 5 ________ x___ x _____ -*---------------------------
New York ......... --4-- x -----
North Carolina.... . 6 x x x * 
North Dakota..... 4 x x 
Ohio .............. --4-- --~-- --x-- --3-- ------ * 
Oklahoma. . . • . . . . . . 4 x 
Oregon ........... _ 5 _____ x _____ 4 _______ For State Board of Aeronautics* 
Pennsylvania. . . . . . . 4 4 * Rhode Island. . . . . . . 3 X 

-;:S;.:oc::u:.:t7h:....;::C;:a~r..:o:.:li;:;n:.:a;.: . ..;·..;·:..·:..·cl---';6- __ 6 ____________ ----I----:Fc--• o:.:r:....:Sc::t.::a..:te:.:..:A..:v.:..•:.:· a:.:t..:io::;n:;_;F:..u..:n=d..:s"' __ _ 
South Dakota. . . . . . 4 * 
Tennessee.. . . . . . . . . 7 7 * 
Texas ............ __ 4 _________ x ______ x _______ 1~*~~~-~---~~~~--
Utah. . . . . . . . . . . . . . 4 4 For State Aeronautics Fund" 
Vermont........... 4 4 * 
Virginia. . . . . . . . . . 5 __ 3 _____ x ______ 2 _______ -*--------------
Washington . . . . . 5 x 
West Virginia... 5 ________ x ______ x __ _ 
Wisconsin .•.... 
Wyoming ..... . 

4 
4 2 

X 
X 

X 

2 

* See following notes accompanying name of State. 

* 

* 

!W" 
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NOTES ON GASOLINE TAX SUMMARY 

:\ RI'ASSAS-:\ircraft fuel having a rating of not less than So octane is not ta,;cd. Regular gaso
line when used in airplanes is ta."ted 6t!) cents per gallon and the funds arc used for highway 
purpo<:es. 

FLORIDA-Aviation fuel testing iS octane or higher is not ta~ed. 

IDAHo-Airplane or air transport carriers importing gasoline into State for use in its airplane 
were not within ~tatute ta.-;ing usc of such fuels. For purpo~es of State Aeronautics Funds. 
L. IQJ_,, C. .\(), Sec. 1 ~-

KAS~As-E:o:emption on aircraft fuel applies on purcha~c of iorty gallons or more. 

:'.IAtSE-!4 used for highway purposes. If consumer fails to apply for the%" allowable rt>fund 
within 9 months, then the % of the tax shall be added to the aeronautical fund. 1/• of 
the IC tax for aeronautical purpo::esshall be allocated to aeronautical fund. L. IOJI, C ~83. 

:'ll!cmGAS-A refund of I~t per gallon is made to air line operators operating interstate on 
schedule operations. :\11 money received from aviation ga.-;oline taxes paid into State 
Treasury and credited to Aeronautics Fund. 

:o-1 ISSISSIPPI-!·.f used for highway purposes. Licensed airports selling gasoline to crafts engage<l 
in interstate flights entitled to exemption of 5¢ per gallon of the tax paid by licensed airport 
operator. 

i\"r:nRASKA-For a1•iation purposes. Available information in<licate< that all the motor fuel 
:'Old for aircraft is u::ed for a1·iation purpo5c. Tax on aircraft iucl used by !lying schools 
refunded. 

:\r:\1' ~!Fxico-Rcfund where amount purchased at one time is at least so gallons. 

KoRTH CAROLINA-Aviation gasoline is sold tax free. 1f ordinary gasoline is used in aircraft a 
refund of 51' per gallon will be made if purchase is in quantities of ro gallons or more at 
one time. The I¢ is used for highway purposes. 

Omo-Rcfund of 3¢; r ¢ not refundable but used to defray expen5es of administering the pro
visions of Sec. 55·P-I to 55~2-rSc both incl. of the General Code. 

OREGO:s--Refund •/6; remaining •Is for use of State Board of Aeronautics. 

PENNSYLVANIA-No special appropriation of gasoline tax for aircraft. No money appropriated 
for aeronautics since IQJI. Board of Property in the Dept. of Internal Affairs takes care 
of airports. 

SOt'TH CAROLINA-All taxes on aviation fuel credited to State Aviation Fund for development, 
advancement, upkeep and promotion of aviation as Aeronautics Commission directs. Ap
portionment allocated to each airport is in an amount as nearly the same as possible as 
tax collections at each airport. 

SouTH DAKOTA-No refund on ga.qoJine used for aircraft but such tax is allocated each month 
to State Aeronautics fund. From time to time State Aeronautics Commission allocates to 
each airport its proportionate share for maintenance. 

TENNESSEE-The 7¢ used exclusively for aviation purposes; Y2 to Bureau of Aeronautics and 
7:! to development of airports. Law of 1939, Ch. 195 provides that any money alloca•ed 
to the Bureau of Aeronautics out of the proceeds of gasoline tax in excess of any appropria
tions made to Dept. of Highways and Public Works shall be co1·ered into the general fund. 

TEXAS-Law 1939 Texas Statute 7065 provides for entire refund but still charges Sr.oo filing 
fee for refund claims as expense for furnishing forms. 

UTAIT-Ch. 66 Laws 1939 provides that %' shall be expended on the airport where gasoline is 
sold; >:! to be spent for maintenance, etc. as commission may determine. 

VERMONT-Law 1939 Appropriation No. 125 p. I56 provides that $2,000 is appropriated an
nually for aeronautical purposes. 

VIRGINIA-I. Intrastate operators-Tax of 3¢ per gallon imposed by reduction from refunds. 
2. Interstate operators-Tax of 3¢ per gallon on gasoline purchase~! for use and used by 
interstate operators in intrastate operations and within the borders ot the state, the amount 
of tax to be based on the flight logs of each trip and average consumption of gasoline per 
hour per month. 

\VEST VIRGINIA-Ch. 125 Laws 1939-Refunds on quantities of 25 gallons or more when used 
in aircraft. 

\VYOMTNG---2¢ per gallon refund on purchases in excess of ro,ooo gallons per month, Law of 
1935. Funds paid to city, town or county where air field is located (and from which tax 
was collected) for maintenance of such air field. 
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PRODUCTION OF U. S. CIVIL AIRCRA F T 

(C:tle n' l'l r Y e:< rs) 
Compilcrl by ·. S. ivil Acron'lut ics lvhni nistra ion 

L a nrlpJ;mes : 
1-2 place : 

Sing ! ~ e ngine .. . . . 
M ullt- eng111 e ... ... . .. ... . . 

3-5 place: 
S ingle engine ... . 
Mul t i- engine .. . . 

6-17 place : 
Multi-engin e . . . . 

2 1 pla ce a nd over: 
Multi-engine .. .. 

Seapla nes : 

Production by Types 

Single e ngin e ... . 
Mul t i-eng ine .... . .. ... . .. .. .. . .. . 

Amph ibions: 
Single engine . .... . .. . . . . . . ... . .. . 
Multi -eng ine .. .. ... . . ......... . . .. . . . . . ... . .. . . . . 

Tota l single engine 
T otal multi -engine ... .. . . . . . .. . .. . .. .. . . . . . . .. .. . . 
Unclassified ....... .. . .. . .... . . ... . .. .. . . . . . . ... . . 

----------------------------
Grand T otal . . . . . 

Production by Engine Horsepower 
SO H.P. and und e r: 

Single engine .. . 
Multi-engine .. . 

5 1- 70 H.P. 

335 168 '1 
I 2 

- 80 . 11 
-50.00 

Single engine ... . 
Multi-engine ... . 

1.569 1349 
0 0 

-l- 238 . 70 

7 1-1.00 H .P. 
Single engine . . . . 
Multi-engine .. . . 

101- 165 H.P. 

1043 3 11 
0 0 

-f-235.37 

Single engine .... . 
Multi-engine ... . 

166-225 H.P. 

180 !I I) 
0 I 

-f-5 1.26 
- 100.00 

Single engine .. .. . . . . 
Multi-engine ... . 

226-300 H.P. 

31.3 8 
IS I 

-f-38 12.50 
-f- 1400.00 

Single engine ... . 
Multi-engine ... . 

301-600 H.P. 

36 82 
0 4 

- 56.10 
-1 00.00 

Single engine ... . 
Multi-engine ... . 

60 1-1 800 H.P. 

6 1 51 
14 22 

-f- 12.96 
-36.36 

Single engine . ... . 
Multi-engine . ... . 

I 6 
136 72 

-83.33 
-f-88 .89 

T otal s ingle engine .. . 
Total mult i-engine ... . 
Unclassified .. ...... . 

6538 3613 
166 102 
41 0 

-f-80 .96 
-f-62. 75 

Grand T otal ... . 6748 37 15 -f-8 1.64 

Production by Weight and Engine Classification 
Class I (not more than 1,300 lbs. ) . .... . . 
Class li S (1 ,300-4,000 lbs. single engine) . . . . . . . . . . . . . 
C lass li M (1,300-4 ,000 lbs. multi-engine)... . .. . . . . .. . . 
C lass I llS (4 ,000 - 10 ,000 lbs . single e ngine) .... . 
Class 111 M (4 ,000- 10,000 lbs . m ulti-engine) . . . 
Class IVS (1 0,000-25 ,000 lbs. single engine) . . .. . 
Class IVM (10 ,000-25 ,000 lbs. multi-engine) ... . 
Class V (gross weight in excess of 25,000 lbs.) . . 
Unclassified . . . . . . . . . . . . . . . . . . . ...... . .. . 

4455 3029 
20 17 526 

2 3 
66 56 
28 26 

0 2 
126 6 1 

10 12 
44 0 

-f-47.08 
-f-283.46 
-33 .33 
-f- 17 .86 

-f-7 .69 
-100.00 
-f- 106.56 
-1 6.67 

Grand T ot a l . .. 6 748 3715 -f-8 1.64 

. , 

J 
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FO U R-8 LA DE WOOD 
TEST CLUBS 

We recommend wood test clubs of the 
4-bladed type because desired small 
diameters can be obtained through wide 
blade design, thereby effecting better 
cooling and more un iform engine per-

formance . 

HARTZELL 
PROPELLER CO. 
Piqua, Ohio, U. S. A. 

Aircraft Fuses 
(LITTELFUSE) 

Anti-vibration, pr&cislon mad& 
lor high end low voltag&s. 
D e p endable; Accura te. 
Also lnstrum&nt and Radio 
Fus&s, Fus& Mountings, etc. 
Writ& for fr ee catalog. 

LITTELFUSE, INC. 
-4797 N. Ravenswood Ave., 

-4 AG Chicago, Ill . 
TYPE 

ALCOA ALUMINUM 
* 

The One Metal 

That Flies Best 

* Aluminum Company of America 
Gulf Building Pittsburgh, Pennsylvania 

The Waco Aircraft 
Company 

Troy, Ohio, U. S. A. 

* 
M anufacturers of WACO 

commercial and military air

pl anes, including U. S. Army 

Air Corps Y PT-1 4 Primary 

Trainers . 

* 
Aircraft Designers 

and 
Constructors. 

The "Famous A Series" 
40 * 50 * 65 * 75 * 80 HP 

(Holders of 3 World's Records ) 
and the ·w 670 from 220 to 250 HP 

These aircraft eng ines are supplied 
with carbureto rs or w ith mechanical 
fuel injection sys tems (an exclusive 
Continental feature) . 

Write for literature. 
CONTINENTAL MOTORS 

CORPORATION 
Muskegon, Michigan 
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U. S. CIVILIAN PILOT TRAINING PROGRAM 
Curnulatin~ totals in the U.S. Civil APronautics Arlministration's Civilian l'ilot Tro.inin!: Progr.•m 

from inccptinn in February, 1'139. to June, I'J·II. 

:--:uml)('r of Traint'C> 
Stales 

Alabama ..................... . 
Arizona .... . 
Arkansas. 
California. . . . . . . ......... . 
Colorarlo ................... . 
Connecticut ............. . 
Delaware ................. . 
District of Columbia .......... . 
Florida ............ . 
Geon~ia ............ . 
Idaho ....... . 
111inois ...... . 
Indiana ...... . 
Iowa ........ . 
Kansas ...... . 
Ken.t';'cky .... . 
Loms1ana ...... . 
Maine ....... . 
:'\!aryland ..... . 
Massachusetts ... . 
!v!ichigan .............. . 
Minnesota ......... . 
Mississippi ............... . 
l\! issouri. . . . . . . . . . . . . . . . . . . . . . . . . . . ............. . 
Montana..................... . ................... . 
Nebraska..... . . . . . . . . . . . . . . . . . . . . . . . . . . . .................... . 
Nevada.................... . ............ . 
New Hampshire............ . . . . . . . . . . ........ . 
New Jersey ................................................... . 
New Mexico.................................... . ........ . 
New York .................................................... . 
North Carolina ................................................ . 
North Dakota ................................................ . 
Ohio ...................................................... . 
Oklahoma .................................................... . 

~~~~~~j~;.:.id.'::::::::::::::::::::::::::::::::::::::::::::::::: 
Rhode Island ................................................. . 
South Carolina ................................................ . 
South Dakota ................................................. . 
Tennessee .................................................... . 
Texas ........................................................ . 
Utah ......................................................... . 
Vermont ..................................................... . 
Virginia ...................................................... . 

~~s:~rr¥~~.1~:::::::::::::::::::::::::::::::::::::::::::::::::: 
Wyoming ..................................................... . 

State Totals .................................................. . 

Territories 

tl:!~i;'.:::::::::::: :::: : : : : : : : : : : : : : : : : : : : :: : : : : : :: : : :: : ::: : :: 
Puerto Rico ••................................................. 

l 1 rin1ar~· 

'I .II! 
·1.10 
SIS 

h,fl(,5 
1,0·10 

350 
11>0 
3!$ 
'>S2 
I!'I.J 
IJfKI 

2,1(•5 
1,507 
I ,505 
I. iii 
.uo 

J,OSS 
·175 
52-1 

l,lSO 
2 .. 12h 
I, 117 

714 
2,1lO.J 

627 
'J.I5 
201 
.301) 
925 
511 

2,912 
1,002 

602 
2,627 
1,780 

959 
2,375 

324 
1,014 

505 
1,267 
.3,91(} 

689 
299 
861 

1,451 
790 
720 
204 

57,193 

55 
40 
20 

Territory Totals................................................ 115 
Grand Total. • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57,308 

S•·condary 
ISO 

loO 
J(){l 
CJI)() 

270 
211 
.Hl 
·10 

1.10 
CJf) 

'JO 
25() 
ISO 
nn 
.1110 

20 
1'10 
1!0 

120 
200 
21i0 
180 

20 
.J.IO 
ISO 
J.IO 
20 
20 

110 
70 

.ISS 
80 
40 

240 
210 
150 
11!0 

70 
140 
40 

190 
700 

70 

110 
200 
120 
110 
50 

8,025 

8,025 
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LEARN TO FLY 
FOR SPORT AND BUSINESS 

SAFAIR INC. 
THE LEADING FLYING SCHOOL OF THE EAST 

Distributors for PIPER CUB AIRPLANES 

NEW YORK SHOWROOM 
30 Rockefeller Pla:z:a 

RADIO CITY, N. Y. 
Phone C0-5-5660 

HANGAR "8" 
Roosevelt Field 

MINEOLA, N.Y. 

Garden City 960-4960 
Fieldstone 3-6960 

AEROL 
SHOCK ABSORBING 

STRUTS 
elimindte the jolts dnd strdins of ldndings, 

tdke-offs, dnd tdxi ing 
Mdnufdctured by 

The Cleveland Pneumatic Tool Co. 
3734 East 78th Street 

Cleveland, Ohio. U.S. A. 
Ask the Pllob:iWho L1nd on Thlm 

NASSAU AIRPORT 
HICKSVILLE, L. 1., N. Y. 

Phone Hicksville 1451 

~AYLORCRAF~ 

Helping to Create 

A NATION OF PILOTS -·
Side-by-Side and Tandem 

TRAINERS 

by the 

WORLD'S LARGEST BUILDERS 

of 

SIDE-BY-SIDE TWO-SEATER 
AIRPLANES -·-TAYLORCRAFT AVIATION CORP. 

Alliance Ohio 
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U. S. CIVILIAN PILOT TRAINING PROGRAM 

Statistics on fli1:hts trainin1: in the l". S. Ci,·il APron~utics Administr:.tion's 
Ci\·ilian PilrJt Training" Pro~!rarn. 

Flight Training from February, 1939 to January, 1941. 

Pri,·at<' Pilots ...................... FPh.-Jun<'. l'l.l'l..... . . . . . . . . . . . . . . . . . . Jl.l 
Private Pilots ...................... :\o\'., l'l.l'I-June. 1'1·10..................... ?.2·1.1 
Prh·ate Pilots.......... . ..... July, 1'1-lll-Jan .. 1'1·11....................... .27.721 
Secondary Pilots ................... july, 1'1·10-Jan., 1'1·11....................... . . .l.'HI 
Totals..... . . . . . . . . . . . . . . . . . . . . . . . . . . ............. ·II,! RR fli~:ht course,, 37,2 7 7 pilots 

(Se-condary pilrJts arc chosPn frmn prPlirninary graduates) 

Trainin1: CPntcrs ............................................ 101 Co11<~f:<', 200 :\on-C'nli<'f:<' 

Instructor Refresher Courses 

l'rimary /ustrurtnr N.r/rrshrr < ·rutrrs 
l.l'l (20-25 hours flh:ht trainin1:. 20 h•Htrs gr<>un•l trainin1:) 

11 dt•twrcd ills/rue/or Refresher 
(25-JO hours flight trainin1:> 

.Vo. of Ccii/Cr5 
131 

')I 

Commercial Refresher Course 

(20-2.5 hours flight trainin1:l 

Ounlrz 

t,.uo 
In Trru'ni11g 

472 

Student Instructors 

(.lS hours gr'>tmd traininr:-JO hours flight training) 

No. of Ce11/ers 
78 

(lun/a 

780 
i>l Tmi11i11g 

l8J 

()uo/a 

·l,r,no 

2,123 

('(lmp/rtiot:s 
to date 
1,-IR! 

S81 

Com ('{ctio11s to dal< 
l.ll 

Comp/ctim:s to date 
.ll 
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THE VEGA 35 ... all 111 ta l prim ar y-secondary trainer. Des igned 

spcc ifi a ll y fo r milit ary trn inin rr program- and for both primary 

and sc ondory courses un der the Civi lian P il ot T rai ning Program. 

\ EG A A IRPLANE CoMPANY • Burba.n.k , Califo rnia 
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Aeroprod ucts Div ision of General 

Motors Co rp., 334 
A herne, B ., 159 
A ir Associates , 334-335 
A ir Corps, U. S. Army, 23, 31-44, 53, 

59, 264, 330, 331 , 333; expansion, 
33-35, 38; personnel, 39, 514; pro
curement, 32-33, 190, 195-1 96, 198. 
204, 212-2 14, 216, 219-220, 225-

227, 2J2, 233, 234, 238, 240, 247-248, 
250, 254, 262, 263 , 265 , 267, 268, 27 1, 
272, 284, 288, 3 I 7; training , 34, 40-
41, 97-99, 102, 103, 105; Sl'e also 
Education, aeronautical 

A ir Law Heview, 545 
.-\ ir Lin e Mecha nic magaz in e, 5-l5 
r\ 1 r Line Pi lot Ill agazi ne, --1 5 
:\ir mail, 56-!-568; fo re ig n r uut cs, 570 
.-\i 1· po we r, 11-16 
\ir Safe ty Board, 62 

:\ir Trai ls magaz ine, 545 
:\i r t ra nspo rt, 129- 150; intern at ional 

routes, 133-140; ope ra tion , 550, 
562; routes, 552-56o; safe ty, 5-18; 
summary, 548 

A ir T ra nsport Assoc iation o f A mer -
ica, 6r, 166-r68, 509 

A ircoo led Motors Corp., 289-290 
A ircraft Accessori es Corp., 335-336 
A ircraft Hardware Manu fac turing 

Co., 336 
A ircraft Owners a nd P ilots Assoc ia

tion, 168-170, 510 
A ircraft manufacturing industry, 17-

JO, 187-400; bottlenecks, 28-29; de
li veri es, 201, 213, 219, 220, 225, 287-
288, 315-3I6, 317; development, 27; 
pe1·sonnel expansion, 22, 190, 197, 
209, 212, 216, 219, 234, 235-236, 
239, 240-24 I , 245, 250-252, 254, 256, 
257, 262, 266, 272, 278, 287, 293, 309, 
324, 326-327, 346, 363; producti on, 
35, 189-400; production capac ity, 
18 ; production m ethods, 19, 2 19, 
220, 235, 243, 266-267, 274-275; re
sea rch, 27; subcontract ing, 22, 29, 
198, 204, 207, 209, 222, 233. 239. 243-
244, 245, 254, 283; techni ca l deve l
opment, 187- 189 ; technical superi
or ity, 25; training, 27, 103-104, 216, 
222, 234, 240-24 1, 252-253, 310-3 !2 ; 
see also Education, aeronautical 

A ircraft Radio Co rp ., 336 
A ircra ft Tools, Inc., 336 
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:\in·rait Year Book, 545 
:\irplane~. deli,·erit•s, ~~: designs, 190-

..?~~: iur Britain, 15-10; manuiac
tun-r~. 1~1}-~S._,, 430-436; number li
n·n~ed, 1_:.~. _:;X.?; procurement oi, 
~~-~3: production, 152, 590: specifi
cations, ..JUI-400 

:\ i rports, ljt)-1 :'!4. s&J 
Airports and :\irways, I/1)·186 
Airways, 184-1&> 
Ajax ~Ictal Co .. 330 
Alabama Institutc oi Aeronautics, 

1~0-121 

Aldrin. E. E., 51~ 
:\II :\mcrican :\\·iatiun, I..Jl·I..J..? 
Allison Division ,,j t ;t·neral ~fotors 

Corp., 290-295 
:\llmcndingcr, Edwin D., 399 
:\ luminum Company o i :\mcrit·a, .136-

JJH 
:\nll'rican Airlines, q~. 329, 333 
American :\dation Daily, 545 
.·\nH'rican .-\ viatiun Directory, 545 
:\mt•rican .-\\·iation magazine, 545 
Anwrican Bosch Corp., 33H 
:\ nll'rican Easll'rn Corp., 399 
:\nwrican Export Airlines, IJ9·l..JO 
:\mt•rican Schnol oi Aircrait lnstru-

mcnts, 108 
:\ mcrican Screw Co., 338 
American Society oi Mechanical En-

gineers, 512 

:\ mcrican Tube Bending Co., 338 
:\ mt•s Aeronaut ica I Laboratory, 7 r 
Anderson, }. \V., 44 
Antioch College, 307 
Apex Machine & Tool Co., 338 
Arch Roof Construction Co., 338 
Arnold, H. H., 33-38. szo 
Aro Equipment Corp., 338 
Associated Aviation Underwriters, 

400 
Aviation Capital, Inc., 400 
Aviation Equipment & Export, 399 
Aviation Institute of Technology, 109 
Aviation magazine, 545 
Aviation vVriters Association, 545 
Ayers, F. W., 514 

B 

l:. G. Corp., 338-339 
B. H. Aircrait Co., 339 
Babu, Charles H., Co .. 399 
Baucock :\ircrait Corp .. 189 
l:aker, G. P., 524 
Ball. R S .. 545 
liard, R, 516 
Barker, F. \V., 509 
Barnahy, R. S., 512 
Barr Shipping Corp .. 400 
Batt, \V. L., 514 
Bauer. L. H .. 17~ 

Beaverbrook. 249 
l..:eck, T. H., 510 
Beech, \V. H .. 194, .:;oS 
Beech Aircrait Corp., 190-195 
Hdgium, 11, 20, 207, 237 
Bell Aircraft Corp .. 195-197, 233 
Bdl Telephone Laboratories, Jl){l, 397 
Bellanca Aircrait Corp., I9i·HJ8 
Bendix A\·iation Corp .. 339·34.? 
Bendix Aviation, Ltd., 341, 342 
Bendix Export Division oi Bendix 

.·\\-iation Corp., 341, 399 
Bendix Products Division oi Bendix 

:\\-iation Corp., 341 
Bt•tHlix Radio Corp., 341 
Bendix-\\'estinghouse A utomoti\·e 

Air Brake Co., 342 
Biggt'rs, ]. D .. 85, 514 
Rlack, S. A., 514 
Boeing Aircraft Co., 198-204 
Boeing· Aircraft of Canada, 201 
Boeing School of Aeronautics 109-

I 10, 226 ' 

Boettcher, C., II, 510 
Boots Aircraft Nut Corp., 342-343 
Border Patrol, 234 
Bourne, T. B., 524 
Bo\\"ersock, J, D., 545 
Boyer, H. R., 514 
Bradley, S. S., 509 
Branch, H., 173, 524 
Brand, H., ] r., so8, 509 
Braniff, T. E., 509 
Braniff Airways, 329 
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Breeze Corporations, 343-344 
Brett, G. H., 173, 514, 520 
Brewer, G., 171-172, 173 
Brewster Aeronautical Corp., 204-207, 

233 
Briggs, L. J ., 520 
Briggs Manufacturing Co., 344 
B rinckerhoff, \•V. W., soB, 510 
Britain, see Great Britain 
British Commonwealth Air Training 

Plan, 299 
Brukner, C. ] ., soB, 509 
Budd, R., 84 
B uick Di vision of General Motors 

Corp., 309-310 
Bullard, E . C., 44 
Burden, W. A. M., 510 
Bureau of A eronautics, U. S. Navy, 

23, 45-6o, 105-106; appropriations, 
50-51; personnel, 51 6-517; procure
ment, 46-47, 190, 204, 207, 214, 217, 
219, 228-229, 231-232, 240, 241, 
248, 269, 2/I, 272, 280, 283, 317, 351 ; 
research, 49, 51-52; standardization, 
52-53; training, 49, 59, 99-100, 102 

Bureau of Foreign and D omestic 
Commerce, 61-62, 520 

Bureau of Ordnance, 54 
Burton, A . T., soB 
Bush, V., 520 

c 
Cadillac Division uf General Motors 

Corp., 293 
Cal-Aero Academy, 1 ro 
Caldwell, F. W., 510 
Calkins, S., 545 
Cambridge lnstru ment Co., 344 
Canada, 23, 249, 288, 299 
Canadian Airways, 193 
Canadian Colonial Airways, 142-143 
Candee, R. C., 514 
Case, N . S ., 514 
Catalina Air Transport, 143 
Cattarius, A., 43 
Central Aircraft Corp., 207 
Cessna Aircraft Co., 207-209 

Chamberlin , E. H., 520 
Chambers, R. M., so8 
Champion Avia ti on Co. , 344 
Champion Spark P lug Co., 344 
Chandler-Evans Corp. , 345 
Chanute, Octave, A ward, 172 
Charles, ]. S., 51 2 
Chatfi eld , C. H., 509 
Cheney A ward , 41 
Chicago and Southern Ai rlines , 329 
Chilton, A., 173 
China A irmoti ve Co., 399 
Churchill, W., 13-14 
Civ il Aeronauti cs Ad mini stration, 62-

64, 70, 77. 93, 94, g6, 156, 172, 179. 
226, 329, 330, 351 ' 524 

Civil Aeronautics Board, 62-63, 64-
65, 524 

Civilian Pilot Tra ining P rogra m, 153, 
156, 233, 258, 306, 592-594; Sl'e a /so 
Education, aeronautical 

Clapp, E. H., 530 
Clark, ]. M., 512 
Cleveland Pneumatic Tool Co., 345 
Climax-Molybdenum Co., 345 
Coast Guard, 96, 213, 23 1 
Cobey, E. A., 516 
Coffey, H . K., 510 
Cole, ]. W., 517 
Colgate-Larsen Aircraf t Co., 209-211 
Columbian Trophy, 44 
Colvin, C. H. , 173, 510 
Colwell, A . T ., 512 
Compton, L., 45 
Congressional Committees, 526-530 
Connolly, D . H., 520, 524 
Consolidated Aircraft Corp., 211-213, 

233, 254 
Continental Motors Corp., 29G 
Cousins, R. P., 514 
Cox & Stevens Aircraft Corp., 400 
Craven, T. A . M., 514 
Crawford, F. C., 510 
Cross-license agreement, 173-176 
Culbert, A., 167 
Culver Aircraft Corp., 213 
Cunningham-Hall Aircraft Corp., 213 
Curtiss-Wright Corp., 233 
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urt i -\ right orp., Curti s .·\ ir-
pbne Division, -1 3-21 
urti s- \\'rig ht urti s P ro-
pel ler Di,·i sion, 

urti s- \V righ t orp., Exp r ts D i,·i -
ion, 400 

urti s- \\'r ight T echnical Institu te , 
I I I-II 2 

D 

Dal las Aviation Scil uul and . 1r C l-
Iege, II3 

Da mon, H. S., 510 
Vargue, H. A., 5 Lj 

Daug hters oi the :\meri can Revol u-
ti on Tr phy, 6o 

Dav is, C., 84 
de .Flo rez, L., 51 o 
DeFrance, S. }., 173, 520 
Dea lers, 506 
Decker, C. J_, 512 
Delta Air Corporation, 168 
D enmark, 20 
Depew, R. H ., Jr., 508 
Detroit Macoid Corp., 347 
Diebold Safe and Lock Co., 346-347 
Diplomatic Servi ce to the United 

States, 532 
Directory of Manufacturers, 429-so6 
Dist ingui shed Flying Cross, 42, 43 , Go 
Dist ributors, 506 
Division of Controls, 67-68 
Division of Intemational Communi-

cations, 68-69 
Doherty, R. E., 520 
Dolan, C. H., 512 
Douglas A ircraft Co., 172, 218-222 
Dow Chemical Co., 347-348 
Dowty Equipment Corp., 348 
Dryden, H. L., 172 
Dudley, A. S., 5 ro 
Duncan, A. N., 514 
Dunkirk, evacuation of, 12, 237 
Dzus F astener Co., 348 

E 

Ear ly , T. G., 524 
Eastern Air Lines, 143-144, 329 

Ea tma n Kodak Co., 348 
Eaton Manufacturing Co., 348-349 
Echols, 0. P ., 514 
Ecl ipse Aviation D ivision o f Bendix 

Aviation Corp., 341, 349-351 
Eclipse Machine Division of Bendix 

Aviation Corp., 34 r 
Edgerton, }., 545 
Edo A ircraft Corp., 35I-352 
Education, aeronautical , 97-1- ; Ci,·il-

ian Pilot Training Program, 1 oo-
103 

Edwards F lying Service, I 15 
Eisemann Magneto Corp., 352 
Elect ronic Specialty Co., 35--353 
El liott , H., 84 
E lwell , R E., 524 
Emmons, D . C., 173, 514 
Employees, see Aircraft manu factur

ing industry, personnel 
Eng inee ring and Research Corp., 1 59, 

222-224 
Engines, designs, 298-33- ; manu fac

turers, 289-332, 436--138 ; specif·ica
tions, 407-428 

England, see Great Brita in 
Eoff, I- H., 6o 
Evans, F. E ., 510 
Expansion, sec A ircraft manu factu r-

ing industry 
Export Control Act, 67, 68 
Exporters, 506 
Exports, 572-580 
Express, 130-133 

F 

Fairchild Aviation Corp., 353-354 
Fairchild Engine and Airplane Corp .. 

Fairchild Aircraft Division, 158-
159, 224-226 

Farnham :tvianufacturing Co., 354-355 
Federal Communicat ions Commission, 

69-71, 514 
Federal Metal H ose Corp., 355 
Federal Products Corp., 355 
Ferson, 0. S., 514 
Finch T elecommunications, 356-357 
Finland, 204 
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Firestone Tire and Rubber Co., 357 
F leetwings, inc., 226-227 
F leischman, M. C., 5IO 
F ly, J. L., 514 
F lying & Popu lar Av iation magazine, 

545 
F lying Facts and Figures, 547-595 
F lying schools, 536-540; see also, 

E ducation, aerona uti ca l 
Forbes, W. A., so8 
Ford, V ., 509 
Ford Motor Co., 204, 309 
Foreign Commerce vVeekl y, 6 I -62 
Forest Service, 85-88, 530 
Formica In sulation Co., 357-358 
F orrestal, J. V., SI6 
France, I I, I2, 2 I9, 237 ; procurement , 

I 9, 20, 24 I, 280, 283 
F rancis, D., 545 
F reeman, R. S. , 43 
Friez, Julian P., Division, Bendix 

Aviation Corp., 34I 
Froelich, M., 545 
F rye, J ., 509 
Frye A ircraft Co., I IS 
Fuel Development Corp., 358 
F ull et·, F. W., Jr., SIO 

G 

Gaertner Scient i lie Corp., .158-359 
Gagg, R. F., 5I2 
Gardner, L. D., 510 
Gasoline Taxes, 588-589 
General AirCI·a[t Corp., 227-228, 400 
General Aircra ft Equipment Corp., 

359 
General E lectric Co., 359-360 
General Motors Corp., 245, 293 
Germany, II-I6, 21, 236; military a ir-

planes, 25 

Gillies Aviation Corp., r 59- I6o, 400 
Globe Aircraft Corp., 228 
Goldsmith, R., 508, Sio 
Goodrich, B. F., Co., 360-362 
Goodyear Tire and Rubber Co., 362 
Gordon, M. B., soB 
Gorrell, E. S., 509, SIO 
Gott, E. N., 509 

Gourrh, ~!. N ., I 73 
Gove rnment . ct iviti es. GI-96 
Graham Avia ti un, I IS 
Gray, J. S ., Jr. , 6o 
Gray, ]." T., 509 
Grayson, G. H. , 5I7 
Great Brita in , I I- I6, 25, -7; aiel I • 

I7 -I B, 26-27; procurc rn ent , I9, 20, 
22, 23 , I95- I96, 204, 207, 2 I3, 2 I9, 
232, 236, 238, 240, 2.j I, 2.J9, 250, 2: .J, 
2 o, 283 

Grim es Man u fact uring Co., 362-36.3 
Gross, R. E ., -og 
Grumman, L. R. , 508, 5 IO 
Grumm an Aircraft E ng ineering 

Corp ., 228-232 
Guggenheim , H. F., SIO 
Guggenheim, Daniel, Meda l, I72 
Guggenheim F und, 66 
Gulf Oi l Corp. , I 57, 363 
Guthri e, W. D., 508 

H 

Haddaway, G. E ., .'i45 
Hall -A luminum A ircraft Corp ., 2 I 2 
Hami lton Standard P rope ll ers Divi -

sion of United A ircraf t Corp. , 363-
365 

Harlow Aircraft Co., 232-233 
Harris, S. R., 42 
Hartranft, J. B ., Jr., SIO 
Hartson, J. T., so8, 509 
Hartzell Propeller Co., 365-.366 
Hat·vey Mach ine Co., 366 
Harvill D ie-Casting Corp. , 366-367 
Haskell , R., 5 I o 
Hatfield , V. 0., 6o 
Hawks, Frank M., Memori al Award, 

370 
Hayes Industri es , 367 
Haynes, C. V., 43 
H eidt, W. J ., 43 
H elicopter, 280-283 
H enderson, L., 84 
H epburn Board, 47 
H eron, S. D ., I73 
Hewlett, P . W., soB 
Hibbard, H. L., 510 
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llillman, S., 8-t, 514 
llinckky, 1~. H., 1~1-18:.?, szo, 324 
!line. T .. 4J 
ILnc. \· .. 43 
II ine>. H. L., 43 
llin1on. C .. 510 
llir.-ch, Lilicmhal & Cl., 400 
ll .. crne,; Col!ection, 66 
II ulland, 1 I, .:o 
llt•ppt·r, 1,. E., ()() 
Houghton. G. H., 173 
llo\\'ard :\ircra it Curp., 233 
lludncll, \V. T .. Jr., -t:? 
lluglws . .-\. D., 54.' 
Hughes. II.. 172 
llunsaker, J. C., 520 
Huntington, G .. 160 

I 

r nstit utc (l i the :\crt lllautical Sciences. 
I /0- I/ J, 5 I() 

lnll'rcuntincnt Corp., 400 
International Flare Signal Di\·ision 

oi l(ilgore :-Ianuia,·turing Cn., Jtl7-
,l(J~ 

International Technical Committee of 
.-\erial Legal Expl'rt~. 6!) 

Interstate .-\ircrait and Engineering 

Corp., 233 
I ran, 262 
Italy, 16, 236 

J 

J. V. \V. Corp., 400 
Jacobs Aircraft Engine Co., 297 
JetTries, John, Award, 172 
Johansen, \V. F., 6o 
] ohnson, D., 514 
Johnson, l~. F., 5 I 4 
Johnson, L., 3I-33 
Johnson, P. G., 510 
Jones, C. S., soS 
Jones, J. H., 520, 524 
Jones, Casey, School of Aeronautics, 

110-1 IS 

Jouett, J. H .. 23-29, _:;oS, 509, 510 
.1<-•umal oi .-'\.ir Law, 545 
Journal oi tl:e .\eronautical Sciences, 

545 
Junior, R. E., 43-44 

Kellett, \\·. \\'., soS. 510 
Kellett .-\utogiro Corp .. 233-234 
Kenuner, P. H .. 173 
Kennedy, F. ).L., 5 q 
Kerber, L. V .. so~ 
l(idde, \\'alter & Co., 368-360 
Kindelberger. J. H .. 249, so•_; 
l(ing, H .. 510 
Kinner :-rotors. 298-299 
Kirschbaum, D .. 545 
Knox, F., 8-t, 516 
l(nu-Vise, Inc .. 369 

Knudsen, \V. S .. 29, 84. 514 
Knudsen Plan. 23, 2')-JU, 243 
Koch, A. S., 524 
Kollsman, P., 170. 173 
Kollsman Instrument DiYision ni 

Square D Co., 309-370 
Kraus, S. :-r., 51(•, 520 

L 

La Guardia Field, 184 
Labor, sec Aircraft manufacturing in-

dustry: personnel , 
LatTerly. J. C., 6o 
Lake, H. \V .. soS 
Lakeland School of Aeronautics, I rR 
Lamiell. J, E., 517 
Lane. F. K., Jr., 510 
Langley Aeronautic Library, 66 
Langley Laboratory. 7I 
Lamer, G. de F., 510 
Lawrance, C. L .. 508 
La\\'rance Engineering and Research 

Corp .. 370 
Lawver, L., 510 
Lazarus, vV. \V., 42 
Lear, \V. P., 370 
Lear A via, 370-372 
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Lederer, J., 524 
Leece-Neville Co., 372 
Lees, R. E., 514 
Leighton, B. G., SID 
Lenz Electric Manufacturing Co., 372 
Lewis, G. W., 173, 512, 520 
Lewis School of Aeronautics, 118-11 9 
Liberty Aircraft Products Corp., 372-

373 
Library of Congress, 66 
Lichty, L. C., 512 
Link Aviation Devices, 373 
Liquidometer Corp., 373-374 
Littelfuse, Inc., 374 
Lockheed Aircraft Corp., 234-238 
Lodwick, A. I., 508, sro 
Loening, G., SID 
Loening Intercollegiate Trophy, 177 
Lombard, A. E., Jr., 514 
Loomis, Suffern & Fernald, 400 
Losey, Robert M., Award, 173 
Lubrication Corp., 342 
Ludington, C. T., 510 
Luscombe Airplane Corp., 159, 238-

239 
Luscombe, Don A., Co., 400 
Lu scombe School of Aeronau ti cs, 1 1 f) 
Lycoming Division of Aviation Manu -

facturing Corp., 300-306 
Lyman, L. D., 508 
Lyon, A. L., 514 

M 

McArthur, Warren, Corp. , 374-375 
McDonnell Aircraft Corp., 239 
McKay, D. D., 6o 
McMullen, A. B., 524 
McQuiston, I. M., 516 
Mac Cart, R. D., 510 
MacLane, B., 159 
Macfadden cross country race, I94-

I95 
Mackay Army A ward, 43 
Macwhyte Co., 375-376 
Magazines, aeronautical, 545 
Maggs Brothers Collecticm, 66 
Magin, F. W., 170 

J\fanufacturcrs Aircraft Assoc iation, 
173- 176, 509 

tll a rcus, C., so8, 510 
;\farine Corps, 219 
J\farine Division, Bendix Aviati 11 

Corp., 341 
Marmon Motor Co., 346 
i'vlarshall-Eclipse Divi sion, Bendi x 

Av iation Corp. , 341 
Ma rtin, G. L., 172, soS 

fartin, Gl enn L., Co. , 172. 233, 239-
244 

Mason, G. G., Jr., 524 
Mattix, P. R., 520 
Mead, G. J., 520 
Mechanics schools, 542; see also Ed u-

ca tion, aeronautica l 
Meigs. ·M. C., 85, 510, 5 14 
Menasco Manufacturi ng Co., 306-308 
Messaggero , 16 
Meteorology, 9 r -96 
Miami Air Man euve rs, 157 
Mid-Continent Air lines, 144 
Mingos, H., so8, 509 
Minshall, R. ]., r 71 
Miranda Brothers, 400 
Missouri Aviation Institute, I 19 
Mitscher, M. A., 516 
Model Airplan e N ews, 545 
Moffett Memorial Trophy, 6o 
Monocoupe Aeroplane & Engine 

Corp., 244 
Monro, C. B., 509 
Moore-Eastwood & Co., 376 
Morgan, T . A., so8 
Mountain States Aviation, r 19 
Murray, J . P .. 508, 509 
Musick Memorial Trophy, 171 

N 

Naiden, E. L., 514 
National Advisory Committee for 

Aeronautics, 7I-78, 210, 256, 520 
National Aeronautic Association, 176-

177, SID 
N a tiona) Aeronautics magazine, 545 
National Aviation Insurance Agency, 

400 
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. iat ioni!l B urea u of Standards 7 -83, 

17-
! a tional red it Oflice, 400 
i'\ational Defcn e Adviso ry Commis

sion, 3-84 
i'\ a ti ona I De fe n e Council , 59 

ati na l Glider A ssociation, 178 
. a ti nal Interco ll egia te F lying Club, 

177 
"a ti na l Park ervice, 234 
ationa l Youth Adm inistra tion, 179, 
35 1 

Naval Ae ronautica l Organi zation, 
48-49 
i! Va l Ai rcraft 1-acto ry, 51, 57 
ava l Expansion Act, 48 
avy see Bureau of Ae ronauti cs 

Nca r , A. H. , s ro 
ee ly, F . R., so8 

Nee ly, H. L., 41-42 
elson, D. M. , 85 

Neutra lity Act, 67, 68 
cw England A ircraft School, I 19 

Newhouse & Say re, 400 
Norma-Hoffmann Bea rings Corp. , 

376 
N orth Ameri can Aviation , 244-25.3 
N o rthrop Airc raft, 253-256 
N orthwest Air Service, 376, 400 
Northwest Airlines , 144 
N o rway, 20, 236, 254 
Nutt, A., 510 
Nyden, C. N. , 5I4 

0 

Oakland Municipal Airport, 184 
Office of Education, 106-107 
Office o f Emergency Management, 

83-84 
Office of Indian Affairs, 96 
Office of Production Management, 

29, 83-85, 106, 514 
Official Aviation Guide, 545 
Old, W. D., 43 
O lds, R., 514 
O'Malley, T . F., 42-43 
Oswald, W. B., 172 

p 

Pacific Aviat ion, 376-377 
Page, G. A., Jr., 173 
Pa lmer, R. E., 5I4 
Pan Amer i an Ai rways, 133-139, 203-

204, 329, 333 
Pa rker, L., 168 
Pa rker & Co. , 400 
Pa rker Appliance Co., 377 
Parks Air Co ll ege, II9-I20 
Pa tent , 173-1 76 
Patterson, 'v\. A. 509 
Payne. G. H. , 514 
Peabody, H ., 5I4 
Pen nsyl va nia-Central A irlines, 144-

146, 329 
Periodica ls, ae ronautical, 545 
Perkins, K ., 514 
P erm anent Ameri can Ae ronautica l 

Commi ss ion, 69 
P etras, T . A ., 195 
Pettcrssen, S., 171 
Phelps. 0. R. , 6o 
P hilli p · Av iation Co. , 307-308 
P ierrot, A. 0., 514 
P ilot magaz ine, 545 
Pilots, number licensed, 151, s84 
Pi onee r Instrument Div ision, Bendix 

Av iation Corp., 341 , 377-379 
P ioneer Parachu te Co. , 379-381 
Piper, W. T ., 154- rss 
P iper Ai rcra ft Co., 158, 256-260 
P itca irn-Larsen A utogiro Co., 260 
Pogue, L. V•l., 524 
Poland, 20 
Porterfi eld Aircraft Corp., 159, 261 -

262 
Post Office Department, A ir Mail 

Service, 517 
Powers, E. M., 514 
Pratt & \11/hitney Aircraft Division of 

United Aircraft . Corp., 308-317 ; 
customers school, 3II -312 
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